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~~IC MASTER~~ 
BELONGS ON YOUR 

BOOKSHELF 
If you don't have your own IC MASTER, you can obtain your own copy 
by ordering now. Write for your own copy or order by telephone as 
described below. 

IC MASTER is a two-volume set of technical data carefully organized to 
direct the engineer to the integrated circuits and related products that 
are closest to his specific needs. It is the surest and fastest way to find 
the optimum devices to answer an engineering design requirement. By 
ordering now, you won't have to borrow or search for IC MASTER the 
next time you need it. 

Typical Use of Ie MASTER 
Can an engineer find out who makes a 256K dynamic RAM with an 
access time of 120 nanoseconds or faster in less than 30 seconds? 
He can if he turns to the Memory section of IC MASTER and looks for 
the 256K organization (words and bits per word) that he needs. Because 
each device is listed in order of access time, he can easily determine the 
devices that satisfy his speed requirements. 

In the United States only: 
You can order IC Master simply by charging it to your VISA or 
Master Card credit card. To place your order (USA only) call 
now: (516) 227-1300 or (408) 249-6800. 

Or mail your order to 

ICMASTER 
Hearst Business Communications, Inc. 
645 Stewart Avenue 
Garden City, NY 11530 
Att: Marie Botta 

Tell us you "saw it in EEM" and receive a 10% discount. 

ORDER YOUR COpy 
~~~~NOW~~~~ 
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howtouseeem 
The 31st edition of EEM is arranged in four volumes each 
composed of related Product Sections. For user conve
nier1ce, each volume contains its own Product in-dex and 
Directory (green pages) and its own Manufac-turers and Sales 
Offices Directory (yellow pages). Every Product Heading and 
every manufacturer of electronic products is listed in each 
volume. Where, however, the Product Section is assigned to 
a volume other than that in use, a cross reference is made to 
the appropriate volume for further information. 
To locate a specific product. Start by choosing the 
volume whose title describes the class of electronic 
product you are seeking. If you are not sure which 
volume is appropriate, pick up the first one at hand and 

look up the product heading in the green pages. There you 
will find eithera list of that product's manufacturers or you will 
be referred to the proper volume. All products are identified 
by their generic terms. Please read the instructions on the first 
page of each section. Manufacturers with catalog data pages. 
in this edition of EEM appear in bold face type and page 
numbers are shown. Manufacturers appearing in light face 
type have submitted verifying evidence that they supply the 
products shown. When you have located a product of 
interest, turn to the page(s) shown for further information. 
You will find these pages in each volume in the appropriate 
sections. 

product selection guides 
There are 33 Product Selection Guides included in this 
edition of EEM. They are located on the first pages of 
the Product Section to which they apply. Use these 

gUides for basic selection parameters and then go to 
the EEM pages shown in the guide for more detailed 
information. 

product selection index eem 
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Amplifier Assemblies, Instrumentation 
Audio Equipment & Accessories 
Cabinets, Enclosures. Racks, & Chassis 
Capacitors 
Chemical Compounds (Adhesives, Cleaners,Coatings) 
Circuit Boards (Printed), Materials & Accessories 
Coils, Chokes, & Inductors 
Cores, Magnets, & Ferrites 
Communications & Telemetry Equipment 
Computer Peripheral Equipment 
Computers (Mini/MicrolBoards) 
Computer Software 
Connectors, Terminals, & Sockets 
Control Systems & Component~ 
Crystals, Oscillators. Crystal & Piezoelectric Filters 
Data Acquisition!Handling Systems & Accessories 
Delay Lines 
Panel Hardware (Bezels, Dials. Knobs. etc.) 
Military Components 
Displays. Readouts. & CRTs 
Lamps. Ughts, & Indicators 
Fiber Optic Equipment & Accessories 
Mechanical Components 
Environmental Test Equipment 
Fans, Blowers, Cooling EqUipment, & Heat Exchangers 
Filters 
Hardware (Electrical/Electronic) 
Hardware (Mechanical) 
Instruments, Test & MeaSUring 
Panel Meters (Analog & Digital») 
Instruments, Oscilloscopes 
Instruments, Graphic Recording 
Insulators & Insulating'Materials 
Integrated Circuits, Hybrid Circuits, & Function Modules 
Interconnection Systems (Backpanels, Card Holders, & 
Packaging Systems) 
Microwave Systems & Subsystems 
Microwave Components 
Military Systems & Equipment 
Motors, Drives, & Rotating Equipment 
Electro-optical Equipment 
.Batteries 
Power Supplies, DC 
Power Supplies. AC 
Production EqUipment, & ManufactUring Se~ces 
Prototype Boards, Kits,. & Design Aids 
Protective Components (Fuses, Circuit Breakers, etc',) 
Relays 
Shields & Shielding 
Solenoids 
Soldering & Desoldering Equipment 
Resistors 
Potentiometers, Trimmers, Controls,_& Rheostats 
Discrete Semiconductors 
Servomechanisms & Robotic Equipment 
Switches 
Keyboards & Keypads 
Thermal Components 
Tools (Manual & Power) 
Transducers &.Encooers 
Transformers 

• A Product Selection Guide precedes these Product Sections 
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0·1423 

0·1427 

0·1428 
0·1496 
0·2060 
0·2164 

0·2172 

sales onices 
Main Sales Office 
Hearst Business Communications, Inc. 
645 Stewart Avenue 
Garden City. NY 11530 
(516) 227-1300 
FAX (516) 227-1901 

New England 
Hearst Business Communications, Inc. 
20 Williams Street, Suite G-15 
Wellesley, MA 02181 
(617) 239-1333 

New York, New Jersey & 
Southern Connecticut 
The Druker Company 
Research Park. 338 Wall Street 
Princeton, NJ 08540 
(609) 921-3686 
FAX (609) 921-1853 

Pennsylvania & Southeast 
The Gittelman Company 
Lee Park 
1100 E. Hector Street, Suite 415 
Conshohocken PA 19428 
(215) 941-1600 
FAX: (215) 941-0335 

Midwest 
Pattis/3M 
4761 W.Touhy Avenue 
Lincolnwood. IL 60646 
(312) 679-1100, 1WX: 910-223-0736 
FAX: (312) 679-5926 

Southern California/ 
Nevada, Arizona & Utah 
Media West 
202 Fashion Lane, Suite 207 
Tustin. CA 92680 
(714) 832-5005, 1WX 910-595-1581 
FAX: (714) 544-7849 

Northern California/ 
Pacific Northwest/Colorado 
Hearst Business Communications. Inc. 
1333 Lawrence Expressway. Suite 115 
Santa Clara, CA 95051 
(408) 249-6800 
FAX: (408) 249-1384 

Canada 
Hearst Business Communications, Inc. 
20 Williams Street, Suite G-15 
Wellesley, MA 02181 
(617) 239-1333 



advertisers' index 
To find a specific manufacturer's data pages, an 
alphabetical index of EEM participants appears in EEM 
starting on page A·4 of Volume A and on pages 8·4, 
C·4 and 0·4 of the other volumes. 

trademark and 
logofinder directories 
A comprehensive trademark directory is included at the 
end of the EEM yellow pages in Volume C. The EEM 
logofinder shows the symbols and graphics used by 
manufacturers as identifiers on their products. Use 
these pages to locate manufacturers of specific 
trademarks and logos. 

manufacturers' index 
In the EEM yellow pages you will find pertinent details 
on all manufacturers listed in EEM including local sales 
offices and/or distributors. Please refer to the detailed 

instructions on the first page of the EEM yellow pages 
for additional information. 

to order a product found in eem 
When you have located the product that suits your 
needs, call the manufacturer or the local sales rep or 
distributor as shown in the EEM yellow pages. Give the 

EEM data page number and specs from that page. You 
and the supplier will be talking on the same wave length 
which should Simplify your ordering and buying. 

to file manufacturers' catalogs and data 
The EEM File System is revised and updated to reflect 
changes in EEM itself. Each new EEM File System 
contains a complete Product Index. This index tells you 
where to file which catalog. It also contains a cross 
reference identifying what should be filed in each 
section. 
In order to use the EEM File System all you need is a 
supply of standard letter size, third-cut manila file 
folders. You then use the pressure sensitive labels which 
are supplied with the system to go into as much detail as 
you want or need. 
Each label fits the third-cut file folder exactly. There are 
over 300 of these labels in each system: 1 for the index, 

1 each for the 61 EEM Product Sections, 24 for the 
alphabetical file of multiproduct catalogs, plus more than 
200 additional labels for system expansion. The EEM File 
System also includes 61 Cross Reference Cards so you 
can qUickly and easily find multiproduct catalogs. The 
EEM File System is complete and can save you countless 
hours of time and thousands of dollars. Send your check 
for $25.00 to: EEM File System, 645 Stewart Ave., 
Garden City, NY 11530 and we'll absorb postage and 
handling. Send a purchase order and add $2.00 for 
postage and handling. NY, CA and MA reSidents, please 
add sales tax. 

technical information: codes ... 
miniglossaries ... charts ... 
Abbreviations/Acronyms ...................................... A·1134, 8·1098, C·1082, D-1038 
ASCII Code ...................................................... 0·1073 
Batteries & Fuel Cells .......................................... 0·1454 
CapaCitors ......................................................... A·1027 
Capacitor Formulas ............................................. A·1 030 
Conductors, Maximum Current Capacity ................ C·1760 
Connectors ........................................................ C·13 7 4 
EBCDIC Code ....................... , ............................ 0-1162 
Encapsulation ..................................................... C·11I 0 
Opto Semiconductors .......................................... 8·1262 
Power Supplies .................................................. 0·1504 
Relays ............................................................... 8·1364 
Relay Contact Forms ........................................... 8·1371 
Resistor Color Codes ........................................... A.1911 
Servo Components ............................................. 8·1238, 0·2176 
SI Units ............................................................. A·1090, 8·1050, C·1092, 0·1048 
Thermal ConductiVity of Dielectrics ....................... 8·1842 
Thyristors & High Power Diodes ........................... A·2145 
Voltage Drop Nomograph ................................... C·1912, 0·2042 
Wire Gauges ...................................................... C·1864 



88 
89 Alphabetical Index 
of Manufacturers 
Catalog Pages This index provides an alphabetical listing of 

manufacturers pages and where to find them 

A 

AAK Corp 0.1502-1503 
AA VIO Engineering, Inc. . C·I646-1651 
Abacus Controls Inc. .. . ........ 0.2063-2065 
Abbott Technologies, Inc., Burbank Oivision, Transformers 

........................ A·2157-2166 
Abbott Transistor Labs, Power Supplies .. 0·1505-1520 
Abbott Technologies, Inc., Sun Valley Oivision, Power 

Supplies ........ 0.1521-1529,2066-2067 
ABL Electronics Supply, Inc. ..... . . . .. C·1768-1769 
Acculex Corporation, MetraByte . . . . . . . . . . . . .. 0.1352 
Accuride ... C·l 006-1 009 
ACDC Electronics, Oiv. of Emerson .... 0.1195,1530-1533 
Acme Electric Corporation . . . . . .. 0.1534-1536 
Acme Transformer, Acme Electric Corporation 

Acopian .. .. ............ .. 
Active Control Instrumentation 
Advance, A Unit of Zero Corporation 
Advance Conversion Devices Co. 
Advanced Control Sys. 
Advanced High Vo~age Co. 
Advanced Systems Concepts 
Ad-Vance Magnetics, Inc. 
Advantest America, Inc. 
A E G Corporation .......... 

... 0·1534-1536 
0·1537-1575 

.0·1119 
C·ll0l 

... 0·2068-2069 
D·1120 
D·1577 

..... D·1143 
. C·1743 

.. D·1196-1204 
B·ll05 

Aeroflex Laboratories Inc., Magnetic Products Oiv. 
........................ B·II64-1185 

Aeroflex Laboratories, Inc., Microelectronics Div . ... A.1716 
AirBorn, Inc. ... . C.1132-1157 
Air Electro Supply, Inc. . C.1364 
Airflyte Elctrns. Co. .. B.1186-1191 
Airpax Corp. .. ........ A.1717; B·1298 
Airpax Corp., Cheshire Oiv. .. ...... B.1194, 1877; 0·1121 
Airpax Company, A Oivision of North American Philips Corp. 

...................... B·1357,1835 
Airpax Corporation, International Oiv. . .. B.1192-1193 
Alden Products Co. .. ............................. C.1161 
Alexander Batteries, New Product/OEM Oivison .. .D.1435 
Alexander Manufacturing Company ............... 0.1435 
Allen Avionics, Inc .......................... A.1496, 1635 
Allen Bradley Co., Electronic Components Div., A Rockwell 

International Co. .. .. .. A.1864-1867, 2059-2061 
Allen Co., Inc., Robert G. .. ............. A.l007, 1868-1869 
Allen Datagraph, Inc. .. ......................... D.1416 
Allied Control, Oiv. of Telemanique, Inc ....... B.1359-1363 
All-States, Inc. .. C·1158-1160 
Altair Exchange Corporation ....... B.l 034-1 035, 1106 
Altech Corporation ........... B.1365, 1640; C.1162 
Altus Corporation ......... D.1436-1437 
Amco Engineering .. C.l010-1013, 1652 
Amecon, Inc. . A.2167-2179 
AME Corporation . . B.1641 
Amerex .... C.l014 
American Aerospace Controls . B.1878-1879 
American Automation ..... 0-1205 
American Insulated Wire Corp., Leviton Mfg. Co. ... C·1770 
American Microsemiconductor, Inc. A.2115 
American Microwave Technology, Inc. .. D.l 002-1 003 
American Relays, Inc. .. B.1366-1370 
American Research & Engineering B·I642 
American Shizuki Corporation . . . . . . . . . .. A.l008 
American Switch Corp. . . . . .. B.1643 
American Technical Ceramics Corporation ... A-1009-1013 
American Wire & Electronics.. .. .. .. .. .. .... C.I771 
American Zettler " B.1372-1373 
Ametekl Rodan Oiv. . B'1836-1838 
AMITRON, American Micro-Tronix, Inc. . ..... ' A·1763 
Amkey ............... .. ...... B.1810-1811 
AMP ............ C.1126, 1164-1273 
Amperex Electronic Company, A Div. of North American 

Philips Corporation .. A·2112, 2116-2125; B.l037, 1269 
Amperex Electronic Inds., Smithfield Div. 

...................... A.2112, 2116-2j 25; B·l037, 1269 
Amphenol Corporation, Corporate Headquarters 

.. 01274-1275 
Amphenol, Bendix Connector Operations C·1275 

Amphenol Canada Corporation, An LPL Company 
.......... C.1274, 1276 

Amphenol Corporation, LPL Investment Grp. . C.1274 
Amphenol RF Operations, Amphenol Corporation .. C.1274 
Amphenol/Spectra Strip .. C·1163, 1275, 1277 
Amplifier Research . D.l 004-1 005 
Amuneal Manufacturing Corp. . C.1744 
Analog Modules, Inc. .. .. .. .. .. .. ... 0.1006 
AND, William J. Purdy Co. . ............ B.l 038-1 039, 1107 
Andersen Laboratories . A·1335, 1497, 1636 
Anderson Electronics .. .. ........ A·1337 
Ango Electronics Corp. .. .. C·l015 
Angstrohm Precision, Inc., A Sub of Vishay Intertechnology 

. ............... .. A·1852-1853, 2062 
A P. Circuit A·1637 
Apex Microtechnology Corp. . D·l007 
Apollo MagnetiCS Corp. . . . . . . . . .. D·l076 
Applied Data Systems ...... .... B.l 041; 0.1207 
Applied Power Conversion, Technology Dynamics, Inc. 

.... D·1578-1587 
Applied Research, Inc. .. ............. A·1764-1765 
Arcolectric Corp. ... B·ll 08-1113, 1644-1655 
Aries Electronics ........ C.1278-1283 
Arium Corporation .... D·1208-1209 
Armbar Industries, Inc. ................ .. ..... A·l014 
Arnold Magnetics .. D.1588-1592 
Aromat Corp. ............. .. ... B.1375-1381 
Arrow Hart Components, Cooper Industries ....... B.1661 
Arstan Products International Inc. . A.2180-2183; 

Associated Research, Inc. 
Astro-Med, Inc. 
Astron Corp. .. 
Astrosystems 
AT&T 

0·1594-1595 
.. .. D·1210 

D·1417 
D·1596 
D·1597 

....... A·l015-1022, 1339-1341, 1719-1730, 2164-2191; 
B·1383; D.1598-1599, 2071-2073 

Atlantic Scientific Corporation . . . . .. B·1299 
Allas/Soundolier .... p.l 016 
Allee Inc. .. .......... B.1300; C·1720-1721, 1745 
Augat Alcoswitch ........ . .. .. .. .. .. . . .. . ... B·1656-1657 
Auga~ Inc., Interconnection Products Group 

C·1722-1724 
AugatiRDI .... C·1284-1285 
Ault, Incorporated .. D·1600-1601 
Austron, Inc. . ... A.I342-1343 
Automatic Coil Corp., Sub. Designatronics, Inc. 

.. A·1194-1197, 1498-1501 
Avel-Lindberg, Inc. . ............... A.2192 
Avex Electronics .... D.1438-1440 
Avionic Instruments ........ 0·1603-1605,2074-2080 
Avlech Electrosystems Ltd. .. ..... D·1211 
Avlel Oiv., Unitron Inc. ....... .. ... D·2158-2160 
AVX Corporation A·l 023-1 026; B·l009 
Axial MagnetiCS, T encal Inc. . . . . .. B.1195 

B 

Babcock Display Products, Inc., A Subsidiary of Babcock, Inc. 
.... ........ .......... B·l042-1043 

Ballantine Laboratories, Inc. . ........... ,.......... D.1212 
Ball Corp., Efratom Oivision ............ .. .... A.1344 
B & B Motor & Control Corp., B & B Long Island City 

.............................. B·1204 
B & K Precision, Maxtec International Corp 

................. D.1213-1217, 1410-1412, 1607 
Barber Colman Co. (A Siebe Co.), Motor Oivision ... B·1196 
Battery Engineering, Inc. . .. ' 0·1441 
Bead Electronics, Div. Bead Industries, Inc. . .. C·1702 
Beau Products Div., Vernitron Corp ..... " .... C·1286-1289 
Beckman Industrial Corp., Subsidiary of Emerson Electric Co. 

.... ........... ... Ao2063 
Beckman Industrial Corp., Emerson Electric Co. . .. A·2063 
Beede Electrical Instrument Co., Inc. ......... D.1357 -1359 
BEl Motion Systems Co., Corporate Off. B.1880 
BEl Motion Systems Co., Computer Products Div. 

.......... B·1880 
BEl Motion Systems Co., Digital Products Div. ..... B.1880 
BEl Motion Systems Co., Industrial Encoder Div. B.1880 

BEl Motion Systems Company, Kimco Division .... B.1880 
BEl Motion Systems Co., Position Controls Div. .... B·1880 
Belden Wire and Cable, COoper Industries 

............. .. .............. C.1762, 1772-1813 
Bel Fuse ... AoI503-1532, 2194-2195; B·1302-1305 
Bell, Floyd, Inc. ... .. .. .. .. .. ... D.l024 
Bell, F. W., Inc. ..... ... B.1881; D.1122-1123, 1222-1224 
Bell Inds., J. W. Miller Div. .. ........... A.1199-1205 
Bergquist ........ B.1809; C.1714 
Berkeley Nucleonics Corp. .. .. D.1219 
Bertan Assocs. .. ........ D.1608-1621 
Best Technology Inc. .. .. .. .. .. .... .. B.1839 
Bey Electric, Inc. .. .............. A.2197 
B-G Instruments, Inc. D.l077 
BH Electronics, Inc. .. A.1206-1207, 2198-2201 
Bicron Electronics ..... A-2202-2203 
Bivar, Inc. .. ................ C.l017 
Blatek, Inc. ......... .. ... B·1882 
Bliley Electric Co. A·1345-1353 
Blue M, A Unit of General Signal ... D.1186 
Bodine Electric Company . " B·1197 
Bogen Communications, Inc., MPD Products ...... C.1290 
Bogen Communications, Inc. . .. C.1290 
Boonton Electronics Corp. .... . . .. 0-1226 
Bopla Enclosures ..... .. ...... C.l018 
Boschert, Inc., Computer Products/Boschert 

.. D·I644-1648, 1673-1674 
Bourns, Inc., Resistive Components Group 

................. A·1870-1871, 2064-2067 
Bowmar/ALI, Bowmar Instr. Corp ............ D·1353-1355 
Bradford ElectroniCS, Inc. .. .. Ao l028-1029, 1872-1877 
Breeze-Illinois, Trans Technology Corp. .. C·1814-1815 
Brevel Motors, Inc., Sub. Vernitron Corp. . ... B.1198 
Brim Electronics .. .... C.1816-1825 
Buckeye Stamping Co. .. .. Co l019 
Buehler Products, Inc. .. ....... 01653 
Burgess Switch Co., American Electronic Components 

... B·1658-1660 
Bussmann:Cooper Industries ...................... C.1291 

Cable Systems, Inc. 
Cabtron Systems, Inc. 
CAG Microcircuits Inc. 
Caddell-Burns Mfg. 

c 
.. C·1826 
. C·l020 

... A·1731 
.. A·1208-1222 

Caddell Coil Corp. .. .............. . .. A·1223 
.. .... A·1878-1901 

.. ..... D.l008-1009, 1622-1626 
............... D·1628-1630 

Caddock Electronics, Inc. 
Calex Mfg. Co., Inc. .. 
Californ.ia DC ....... . 
California Instruments, Amstar Electronics Group 

.. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . ... D·2081-2083 
Calmark Corp. ..................... .. .... C.l021 
Cambridge Aerollo Instruments. Inc. . ........ C·1654 
C & C Jetronic, Inc. A.2204; C.1292 
C & K Components, Inc. .... . B·1662-1664 
C & K/Unimax, Inc., C & K Components, Inc. .. B.1665 
Canon USA, Elctrn. Camps. Div ................... B.1199 
Canyon Elctrns. .. .. .. .. .. .. .. .... B.l044 
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Ceramaseal . . . . . . . . . . . . . . . . . ... .. C·1301 
Chabin Corp. .................... C·1302-1303 
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........ D·1634-1638 
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Cirris Systems ............ .. 
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. B·l045, 1672-1675, 1812 
. A·I838 
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...... D·1124 

.. D·l078 
... D·1229 

...... 0·1080-1081 
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..................................... 601354,1384-1385 
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.................................... Do1230-1232 
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Cole Instruments .............. .. .. ... 601676 
Collmer Semiconductor, Inc. .. A02127-2129 
Colorado Crystal Corp ... .. A01355-1357 
Comclok, Inc. ..... .. .. Ao1358 
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Consolidated Electronic Wire & Cable Co1828-1835 
Control Displays, Inc. ................. Bol 01 0, 1046, 1813 
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...... 6'1395 
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..... D'1110 

...... 6'1678 
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...... D'1446 
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Curtis Instruments, Inc. . .. 0-1128 
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Daniels Manufacturing Corp. ... .. .... C'1759 
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DEK Inc. ........................... ... C'l843 
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Emulation Technology, Inc. .. C'1326 
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EnTech Corporation...... .. ..... 6'1701 
Entran Devices .... .. .... 601888-1889 
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Epsco ................... .. .... D'1721 
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Equipto Electronics Corp. C'l 042-1 051 
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ESC Electronics Corp. ..... . A'1558-1573, 1653, 2215 
E-T-A Circuit Breakers ...... Bo1311-1313, 1890; Do1384 
ETI Systems, Polaris Indl. Entprs .... A'2070-2074; 6'1205 
ETRI, Inc. ................ ... C'1684-1668 
E.T. Tech Inc., Empire Telecommunications ........ D-1723 
Eveready 6attery Co. Inc. .................... D'1456-1457 
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Everest Electronic EQuipmen~ Inc. . ............. C'1053 
Evox, Inc. .. ... A'1084 
EWC, Inc. ... A'1244, 2216-2228 
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Fabricast . .. ... 6'1206-1211 
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Fair-Rite Prods. ............... .. C-1750 
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FIC Corp. .. ... B'1314 
Filth Dimension, Inc.. .. ...... S'1420-1421, 1710-1711 
Filter Concepts Inc. . .. A-1656-1657 
Filtron Co., Inc., Sub. of ARX Inc. .. Ao1659 
Fischer-America, Inc. . C'1327-1329 
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................ D'21 02-21 09 
Flex-Core Div., Morlan & Assocs., Inc. . A'2229 
FleX-Key Corp., Sub. of Astronics Corp. . ....... S'1817 
FL Jennings, FL Inds. . .... Aol085; So1422-1425; D'1253 
Flotek Corporation .. D.1370-1371 o 2166 
Foxboro/PCG, The Foxboro Company .... A02231-2235 
Fox Electronics . Ao 1397 
Frequency and Time Systems, Inc., DATUM, INC ... .001254 
Frequency Devices, Inc. .. ... Ao1660-1661 
Frequency Electronics, Inc ................... A'1398-1399 
Frequency Selective Networks ........... Ao1400 
Fujitsu America, Inc., Computer Products Group 

............................. . Dol 082-1 091 
Fujitsu Components of America 

...... B'1032, 1070, 1427-1446; C'1330-1369 
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Gamma High Vokage Resch. Inc ............ Dol728-1731 
Garry Electronics, Div. of Brintec Corp. 

.. C'1370-1373, 1739; D'1112 
Gates Energy Products Do1460-1466 
Gemini .................. C'l 054-1 055 
General Devices Co., Inc. . Col057 
General Instrumen~ Network Cable Div. C'1844-1849 
General Microwave Corporation .. . . . . .. A-1770; D-1255 
General Resistance, A Prime Technology Company 

.. A'1941; Do1256 
General Scanning . . . . . . . . . . . . . . . . .. 0-1418 
Genicom Corp. .... 6 01448-1451 
Genstar Rental Electronics, Inc. . 0-1257 
Gearator Corp. D'2110-2112 
GilwayTechnical Lamp .601126-1129 
Glassman High Vokage Inc. .. Dol732-1743 
GM Nameplate, Inc. .. .. 6'1819 
Golden Pacific Electronics, Inc D'1029, 1467, 1744 
Gordos Corporation, Reed Relay Division 

.. B'1452-1463, 1712 
Gordos Corporation, A Flint Industries Company 

A'1736; S'1452-1463 
Gowanda Electronics Corp. .. A'1245 
Gralex Industries ......... .. .. .... D'1373 
Graphtte Metallizing Corp. .. . .... 6'1212 
Grayhillinc. .6'1484-1465,1713-1719,1820-1821; 

Grim Corporation 
Grimes Company 
GSI Corp ......... 
GTE Products Corp. 

Co1375 
...... Dol 084-1 066 

......................... 601720 
.. C'1850-1852 

.. ......... Ao1401 

H 

The Hall Company .. .. .. .. .. .. .. .. .. .... 6'1822 
Hamlin........... ... 6'1071,1467,1721,1891 
Hammond Manufacturing Co. . ..... C'l 058-1 059; D'1745 
Harrel, Inc. .................... . D'1130 
Hartmann ......................................... B'1722 
Hasea Components, Inc. . ............. 6'1468-1476, 1723 
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Hauman, Inc ........................... D'1413, 1746-1747 
HC Power Inc. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... Do1749 
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HEI, Inc., OptoelectroniCS Div. . ..... A'1737; 6 0 1272-1273 
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...............................•........... So1478-1493 

3 

3H Industries, Sub. of Analogic Corp. 
..................................... 0 01260-1261,2117 

H 

Hipotronics Inc. .. A02236-2238; 001262-1265, 1750-1751, 
2114-2116 
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Injectorall Electronics (Woman Owned) ............ Co1123 
Inland Motor ................................ So1214-1217 
Instrumentation & Control Sys. . .. SoI499; 002125 
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Interoptics, Purdy Group ................ . . . . . . . . .. So1169 
Interswitch, Wm. J. Purdy Co. ...................... So1823 
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Intronics, Inc. ...................................... 0 01779 
ISL Products Inl'l, Ltd. . ....... Aol 094, 2241; Col401, 1856; 

002167 
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Hek Encoder ................................ SoI892-1893 
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In Scha~w ............................... So1730-1733 
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Janco Corp ................................... So1750-1751 
Jan Hardware MIg. Co. .. .............. Co1602, 1607-1632 
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J-B-T Instruments, Inc. .. .......................... 001381 

JOK Controls, Inc. .. ............................... A02075 
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Jettron Products ..... , ...................... C'1406-1407 
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JMJ Technical Prods. ............................. Co1633 
JMK, Inc. .................................... Ao1663-1665 
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Jobmaster Corp ................................... Ao1320 
Johanson Oielectrics .............................. Aol098 
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K & M Electronics ................................. A'1943 
Kappa Networks, Inc ......................... Ao1575-1593 
Kay Elemetrics Corp. . ............................. Aol771 
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Group .......................................... 001423 
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..................................... 001094-1095,1792 
Keltron Corp., Miniprinters Oiv ................ 001094-1095 
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Kepco, Inc. ... .............................. 0 01793-1823 
Kessler-Ellis Prods. .. ............................. 001134 
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Keystone Electronics Corp ......................... Co1705 
KGS Electronics, Inc. .. ...................... 002126-2127 
Kikusui International Corp ....... 0 01414-1415, 1824-1825 
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KR Electronics, Inc. . .. .. . .. .. .. .. .. .. .. .. ... Ao 1666-1668 
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Lamptronix Co" Ltd .................... .. Sol136 
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LH Research, Inc. .... . .. .. .. .. .. ... .. 001826-1831 
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Litte~use, Inc.; SUb. of Tracor, Inc. ..... So1137, 1319-1326 
Litton Encoder Oiv. ....................... ........ S01895 
Litton Poly-Scientific ............ SoI170-1171, 1221-1230 
Logitek, Inc ......................... SoI532-1534; 001833 
Lucas Ledex, Inc. ... SOI629-1632, 1752-1754, 1896-1897 
LZR Electronics, Inc .......... So 1756-1757; CoI430-1447, 

1858-1861; 0 01033-1035, 1834-1839 

M 

Mabuchi Motor America Corp. ... .. .. .. .. ... So1231 
Mac Panel Co. ......... .. .. CoI728-1729; 001427 
Magnecraft Electric Co. .. .. . .. .. .. .. ... So1535 
Magnetek Corp. ....... .. ...... A02250-2251 
Magnetek Triad ........ .. ......... A02252-2261 
Ma{jnetic Instrumentation ....... ................. 0 01289 
Magnetico Inc. .. .................................. A02262 
Magnetic Shield Corporation, Perfection Mica Co. 

........................................... 01751-1753 
Magnos ............................................ 00 1290 
Magnum Opus Custom Elctrn. Engrg. .... . . . . . . . .. 001113 
Maida Development Co .......... Aol103-1107, 1954-1955 
Mallory CapaCitor Co., Emhart Elctrl.lElctrn. Grp. 

............................ Aol108-1111; 001036-1037 
Mallory Components Oivision, Emhart Elec.l Elctrn. Grp. 

........................................... Ao1113, 2077 
Mallory Timers, Emhart EIec./Elctrn. Grp ..... Ao1113, 2017; 

So1536 
Marconi Instruments ........................ 001291-1295 
Markel Corp ....................................... Co1715 
Marktech International Corp. ..... So1138-1139, 1275-1277 
MarLee Switch Co. ................................ So1758 
Marlow Industries, Inc ........................ C01680-1681 
Marquardt Swijches Inc. ... So1759-1763 
Marway Prods. Inc. .......................... 002132-2133 

Master Distributors 
... Aol299, 1671, 2138, 2193, 2263, 2417; So1162, 1258, 

1301,1411,1447,1537,1628,1687,1755,1851,1921; 
Col031, 1125, 1305, 1411, 1460, 1549, 1606, 1695, 

1901; 001125,1131 
Matrix Corp. ....................................... 001172 
Matnx Systems Corp. ............... .. . .. .. .. .. .... Ao1773 
Matsuo Electronics .......................... Ao1114-1119 
Matthey Electronics, Television Equipment Associates 

................................................. A·1670 
Maurey Instrument Corp. . ................... A02078-2085 
Maxon Precision Motors, Inc. ...................... So1232 
McCoy Electronics Co., A SUb. of Oak Industries 

........................................... AoI406-1417 
MCG Elctms ........................... Sol296, 1327-1341 
McGill Manufacturing Co., Inc. ............... So1764-1766 
Mel Transformer Corporation ............... A.2264-2279 
MCl., Inc. .................................... 001424-1425 
McLean Engineering, Zero Corp. .... . . . . . . .. Co1682-1683 
Mclean Midwes~ Sub. 01 Zero Corporation ... CoI664-1685 
3M Electronic Products Oivision, Board Mount Interconnect 

Components ...... .. . .. .. .. . ... ......... Co1302-1303 

3 

3M-ElectroniC Products Oivision ............. Col448-1451 

M 

3M Co, Static Control Sys. Oiv ............... 002186-2169 
MOF Products Inc ................................. 001297 
Measurement Systems, Inc. ................ .. . .... 0 01135 
Mechanical Enterprises ............... So1767, 1826-1827 
Mechanical Products Inc ........................... SOI342 
Mechatronics/SAS Inc ............................. C01637 
Melcor/Materials Elctrn. Prods ............... Co1686-1687 
Memcor-Truohm, Inc. . . . . . . . . . . . . . . . . . . .. Ao1956, 2086 
Memodyne ................................... 0 01096-1098 
Memory X ......................................... Ao1746 
Memtron Technologies, Inc ........................ So1828 
Mepcol Centralab Corp. Hdqrtr., North American Philips 

Corporation ... AoI747, 1958, 1960,2087; SoI014-1015, 
1768-1770 

Mepco/Centralab, North American Philips Corporation 
....................... Ao1123, 1957-1958; So1014-1015 

Mepcol Centralab, North American Philips Corporation 
................................................. A01120 

Mepco/Centralab, Inc, A North American Philips Co. 
.................................. Ao1959; So1014-1015 

Mepco/Centralab, North American Philips Corporation 
, ................................. A02087; So1768-1770 

Mepco/Gentralab, North American Philips Corporation 
........................................... Aol121-1122 

Mepcol Centralab, North American Philips Corporation 
................................................. Ao1124 

Mepco/Centralab, North American Philips Corporation 
............................ Ao1957, 1960; So1014-1015 

Mepco/Centralab, Inc., A North American Philips Co. 
................................................. A01747 

Mepcopal Company ................ Ao2088-2089; So1771 
Mercer Electronics, Simpson Electric Co. .... 0 01298-1299 
MERET, Inc. ....................................... So1172 
Metra Syte Corp. .................................. 0 01173 
Metuchen Capacitors, Inc. .. ..... AoI126-1133, 1672-1673; 

Co1452-1455 
MF Elctrns. Corp ............................. Ao1418-1419 
MFI ............. : ................................. 001093 
MFM Technology, Inc., Affiliate 01 Unitrode Corp .... So1233 
MG Electronics ................................... 001039 
Microavionics Corp. . ..................... Col634; 001136 
Micro-Circuits Co., Inc. .. .......................... Co1121 
Micro Crystal Oivision, SMH ................. Ao1421-1423 
Micro Oevices Product Group, Therm-O-Oisc, Inc. 

........................................... S01343, 1873 
Microdo~ Interconnect Systems Division ..... SoI016-1017; 

CoI456-1459, 1730-1731, 1862-1863 
Micro Mo Electronics, Inc ........ SoI180, 1234-1237, 1898; 

. 002174 
Micronel U.S ................................. Co1688-1689 
Micronetics ....................................... 001300 
Micro-Ohm Corp. ................... Ao1962-1967; So1850 
Microsonics Inc. .. ................................. Ao1425 
Micro Switch, A Honeywell Oiv ............... 801772-1773 
Microtran Co. Inc. . .............. Ao1246, 2152, 2280-2296 
Mid-Eastern Industries ... 001640-1644 
Midtex Relays, Inc: .. . .. .. .. .. . .. . .. .. . .. .... SoI538-1543 
Midwest Components, Inc. .... .. .. .. .. .. .... So1852-1859 
Mil-Comm Distributors, Inc. . ....................... 001452 
Millivac Instruments, Inc ........................... 001301 
MiI~Max Manufacturing Corp ................ Co1461-1463 
Mills Resistqr Co .................................. Aol968 
Milwaukee Resistor Corp. ...... .. .. . .. .. .... Ao1970-1974 
Minelco Inc. - A Talley Ind ................... So1140-1141 
Mini-Circuits Lab ............................ Ao1774-1837 
Mini-Systems, Inc. ................................. Ao1975 
Mini-Systems, Inc., Electronic Package Oiv ......... Ao1748 
Modular Devices ...................... 0 01646-1647,2128 
Molecu-Wire ........ .. .. .. . .. .. .. .. .. .. .. ... CoI865-1889 
MOLEX, Inc. .................. Sol775; CoI464-1467, 1871 
Monitor Products Co., Inc .......... , ......... Ao1426-1427 
Motor Technology, Inc ....................... 801239-1241 
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MPC, Oiv. of Consulting Systems .... . .. 00 1848 
M-Tron Industries ......... A.1428-1429 
Mueller Elec. Co. .......................... . C.1468-1473 
Multi Products International .A·1135,2298-2299; 

0·1849-1851 
Mupac .................... . · Co1732-1733 
Murata Erie North America, Inc. 

........... A.'136-1140, 1430-1431, 1675-1676, 1838, 
1976-1977,2090-2092; Bo1899; 0·1040-1042 

MuShield Co., Oiv. Borneo, Inc. ...... . ...... C·,754 
MWS Wire Industries....... .. C.1872-1873 

N 

Natel Engineering Co, Inc. . ... 0.1174-1175 
National Electronics Corp. A·1125, I 276, 1439, 1969 
Nationallnstruments ....... .. ........ 0011 14 
National Wire & Cable Corp. . .. C.1874-1889 
N.C.E., Inc./Power Group International . 001468-1469 
NOK America, Inc. ... ... Ao1330, 1432-1437 
NEC Electronics, Inc. ... A·1141-1143, 1749; B. I 080-1081, 

1173-1175,1279-1281,1544-1549 
NEI Ferranti-Packard Electronics ltd, NEI Canada 

· B·1143-1145 
NES, Inc. (Nationwide Electronic Systems) ........ Bol083; 

0·1137,1382-1387 
Newman, M. M, Corp., Heli-Tube Oiv ............... C01890 
Newport Electronics ..... .. 0.,388-1389 
New Wave Instruments . . . . .. 0.1067 
NH Research, Incorporated, Instrumentation Products 

Division .... ......... .. .... 0·1302-1303,2129 
NH Research, Powertest Automatic Power Supply Test 

Systems .................. .. ............ 002129 
NJE Corporation .. .. .. .. .. .. .. .... 00 1853-1855 
NKK Switches of America, Inc. .. Bo1776-1777 
NMB Technologies ...... . A01750-1751; Bo1242, 1829; 

C01690 
Nohau Corporation ...... 001304 
North Allantic Industries . 0 01305, 1391 
North Hills Electronics .. Ao1247, 2300-2302 
Nova Electric Inc. .. ... 002130-2131 
Novatronics of Canada ltd. .. Bo1243 
Novotechnik U.S., Inc. ..... .... Bo1900 
NRD Inc., Mark IV Ind, Inc. . 0 02170 
NTK Technical CeramiCS, NGK Spark Plugs (USA), Inc. 

............ Ao1438, 1772; Bo1901; 001044-1045, 2171 
NWL Transformers . A.2303; 001857 
Nytronics Components Grp., Inc. 

Aoll44-1157, 1192, 1248-1269, 1594-1600, 1979; 
Bol019 

o 
Oak Switch Systems .. Bo1778, 1830 
Ocean Marine Instrument ......... 0-2140 
Ohio Semltronics, Inc. B01902-1917; 001306-1309 
Ohmite Manufacturing Co. . .. A01980-1994, 2094-2095 
Ohmtek Inc., Sfernice Group Company 

.................. ... Aol848, 2020-2025 
Omega Engineering ...... Bol779, 1860-1861, 1932-1933; 

C01891; 0 01013,1099,1138,1177,1312, 1392-1393, 
1420 

Omniprin~ Inc. .. .......... . .... 001100 
Omron Elctrns., Inc., Control Comps. Diy. 

...... ....... .. B01550-1554, 1780-1781 
Opamp Labs, Inc. .. .. 0 0101 5 
Optek Technology, Inc. . ... Bo1278 
Optima Enclosures . .. Col 063-1 066 
Opto Plus ............. .. B.l077 
Opto 22 ............ ... B01556-1557 
Oram High Voltage ... 001858-1859 
Orbitlnstrument Corp. .... B.183 1; 00 1139 
Orbit Instrument of Cal. .. B.1831; 001139 
Oriental Motor U.SA Corporation .. Bo1245-1246, 1283; 

Oscillatek, K & L Microwave ..... . 
Oshino Electric Lamp Works, ltd. 
Oslo Controls 
000 Controls, 000 Engineering 
Ovenaire, Electronic Technologies Inc. 

C01691 
· A01440-1441 

... Bo1146-1147 

......... Bo17B2 
...... Bo1784-1785 

Oxley, Inc. 

p 

Aol442-1445,1996-1997 
.. Ao1677; Bol013, 1142 

Pacific Power Source Corp. . ...... 0-2134-2139 
Pacific Resistor Co. .......... .. .... Ao1998-1999 
PacTec, LaFrance Corp. ..... Col002,1068-1071 
Panasonic Industrial Co., Battery SIs. Oiv ..... 001470-1477 
Panasonic Industrial Company, Electronic Components 

Division .................................. 001860-1861 
PanduitCorp .................... C01476-1478, 1892-1893 
Panel Components Corp ...... Bo1344-1345; Co1480-1484, 

lB94-1898; 002141 
Papst Mechatronic Corp. .. .................. Co1692-1694 
Para-line Transformer Co, Inc ..................... A0231B 
Par Metal Products, Inc. .. ......................... C. 1 072 
PCA Electronics ................. Ao1602-1611, 2305-2307 
PCK Elastomerics, Inc. ...................... Col485-14B7 
PC Transformer Corp ........................ A02308-2315 
Pearson Electronics, Inc. .. ........................ A02316 
Penn-Tran Corp. .. ....................... Ao1280; Do I 862 
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Penstock Engineering Labs., Penstock, Inc ......... Aol844 
Perkin-Elmer Corp., Elctm. Prods. Oept. ............ A02317 
Perma Power Elctrns. . ..... Bo1346; Co1706-1707 
PFT, Inc. . Col 073-1 077 
Phase Control Electronics ......................... 001140 
Philips ECG, Amperex Electronics Corp, A North American 

Philips Co. A.2134-2135 
Phi Technologies, Inc. .. 001068-1072 
Phoenix Wire, Inc. . . ........ Co1899 
Pico Electronics, Inc. Ao1270-1275,2319-2348; 

001863-1882 
Piconics ............. Ao1277-1279, 1678, 200t 
Piher International Corp. . ........ A02096 
Pillar Industries, Inc. . 001884-t886 
Pioneer Magnetics ... . .. 001888-1889 
PITTMAN, Penn·"Engrg. & Mfg. Corp. .. .. Bo1247-1249 
Plainview Baneries, Inc. .. 001478-1479 
Plasticorp ... .. Col079-1081 
Pletronics, Inc. ... A01447-1449 
Polaroid Corporation, Polarizer Oiv. . .. Bo I 084 
Polyphase Instrument .... A02350-2351 
PolyPhaser Corporation ..... Bo1347 
Polytron Devices .. 001890-1892 
Pomona Electronics .... Co1489-1517, 1708 
Poner & Brumfield, A Siemens Co ..... B·1348. 1559-1575 
Powerbox Inc. ..... .. C-1083 
Power Conversion, Inc., Hawker Siddeley Group, Ltd-London, 

England ..... .. .......... O. I 480 
Power Oesigns, Inc. .. .. o· I 894-1899 
Power Devices Inc. .. C·1716 
Power Dynamics Inc. . A.1679; C.1519-1522, 1900 
Powerex, Westinghouse, GE, Mitsubishi ...... .. Ao2136 
Power General, Unitrode Corp. .. . o. I 900 
Power Magne-Tech Corporation ... A·, 281, 2352-2353 
Power-One O.C. Power Supplies .. 001902-1907 
Power Pac . 0 01906-1914 
Power Products Oiv., Computer Products, Inc. 

.. 0·1649-1664, 1673-1674 
Power-Sonic ... D-1481 
Power Star, Inc. .. 0 02142-2145 
Power Switch Corporation .. 001915-1917 
Power Systems, Inc. . ........ 0-1919 
Powertec, Inc. O· I 920-1936 
Powertech, Inc. .. A·2137 
Power Technology, Inc. .. 0.1937 
Power Ten, Inc. ... O· I 938 
Powertron Corporation ... . .... O· 1948 
POWR-UPS Corp. B· I 250-1251 
PPO, Inc. ....... . A·1158-1166 
PPM, Inc. . . 001313 
Precicontac~ Inc. .. .. C01524-1525, 1734 
Precision Control Manufacturing. Inc. . A.2097 
Precision Filters .............. Ao1680-1686; 0.1016-1017 
Precision Interconnect ......... C· 1902-1904 
Precision Resistive Products, Inc. . ...... A.2002-2003 
Precision Resistor Co., Inc. . ...... A.2004-2007 
Preh Electronic Industries, Inc. .. .. A.2098; Bo1786, 1832; 

Premier Metal Prods. Co. . .. 
Prem Magnetics, Inc . 
Pres-Air-Trol Corp. 

C01526 
... C·l084-1085 

. A·2355-2365 
B·1787 

Printer Products, Capitol Circuits Corporation 
Product Technology, Inc. 

0 01101 
C·,735 

Programmed Test Sources .. 
Pulizzi Engineering, Inc. 

Q 

Q-Tech Corp. 
Qualidyne Systems, Unitech ltd. 
Quality Thermistor ... 
Quam-Nichols Co. 
Quantum Data, Inc. 

R 

.... 0·1314 
......... 0·2146-2149 

....... A·1450-1452 
.. 001939-1947 

.... Bo1863-1865 
001046-1047 

.......... 001315 

Radio Materials Corp. '" . Ao1168-11 70 
Rallron Electronics " Ao1453, 2009 
Raychem Corp., Elctms. Grp. . . . . .. Bo1349 
RAYOVAC Corporation ...... .. .. .. .. .... 001482 
Raytheon!TAG Semiconductors lid. . A02139-2141 
RGO Components, Inc. A02010-2011 
RCl-Shalicross ..................... A02012-2017 
RCL-Shallcross, Inc. ... A02012-2017 
Reeves-HOffman Oiv., Dynamics Corporation of America 

............................ A01454-1456; Co1638-1640 
Ragdon Solenoid, Inc. .. .. .. .. .. .. .. .... Bo I 634-1635 
Rehlander Assocs. ................................ Bo1274 
Rekco, Inc. ........................................ 00 1141 
Remtek Corporation ............................... Co1717 
Renco ElectroniCS, Inc ........... A01282-1285, 2367-2369 
Reproduction Technologies Inc. ................... 001043 
Resistors, Inc. . .................................... A02019 
RFI Corporation ................................... Ao1687 
Rhombus Industries ......................... Ao1613-1617 
RIFA, Inc .......................................... 001949 
Risk, George, Inds. .... .. .. .. .. .. .. .. .. .. .. .. .. .... Bol833 
Rinal Corp. .................................. Col 086-1 088 
Ritz Electronics!RelCo ............. Col099; 001950-1951 

RMF Products, Inc. ................................ Co t 635 
RO Associates, Inc. ......................... 00 1952-1957 
Robinson Nuge~ Inc ........................ C.1527-1530 
ROD-L Electronics, Inc. ........ 001316-1317 
Rose Enclosures Sys., Inc. . ..... Col 090 
Ross Engineering Corp. . ..... Bo1577 
Rowe Industries, Inc. . Co I 532-1534, 1905 
RTE Aerovox Inc. . . . . .. Ao1688-1690 
RTE Power!Mate ... 0 01958-1959 
RTS Systems, Inc. . Bol026; 001074-1075 
Ryan International Corp. . .. ............. 001318 

s 
SAFT America Inc. . ....... 0.1428, 1483-1490. 
SAFT America Inc. .. ... 0 01428, 1483-1490 
SAFT America, Inc., Portable Banery Division 

.................................. 0 01428,'483-'490 
SAIA Inc., Div. of American Electronic Components 

..... Bo1252-1253, 1660 
Samtec, Inc. ..... .. C.1535-1545 
S & Hinds. .001960,2150 
Sanyo Energy Corp. .. ....... 001491 . 
SaRonix ..... Ao1458-1482 
Sawtek Inc. ......... .. Ao I 463 
Scanbe, Unit of Zero Corporation.. .. C-1091 
Schaffner EMC, Inc., Components Oivision .. A01691 
Schaffner EMC, Inc., Instr.Oiv. . .. 001319 
Schrack North America Corp. . .. B·'578-1584 
Schroff Incorporated, Schroff GMBH . . .. Col 099 
Schurter, Inc. ..... ... A.1692-1693; Col546-1548 
Seacor, Inc. ... .. .... Aol171 
Seiko Instruments U.SA, Inc. Ao1464, 1753; Bol0B5; 

001102 
Selco Products Co., SEL Sales, Inc. .. Bo1867; C01636; 

001394 
Semiconductor Packaging Materials Co. . . .. Co I 122 
Sensitive Research Instruments.... .. 0 01320-1321 
Sensor Scien@c, Inc. ... .. Bo1868-1869 
Sensotec, Inc. ... Bo1918-1920 
Serco Products Division, Serco Mold . .. Co I 094-1095 
Servo-T ek Products Co. .. . Bo1254 
Setra Systems, Inc. .... .... Bo1922-1923 
Sfernice, Inc ...... A01848, 2020-2030, 2099; B.1870-1871 
Shallco, Inc. ................................. Bo1788-1793 
Shalltronix Corp. .............. .. .. .. .. ... 0 01322 
Sharp, Microelectronics Oiv., Oisplay Grp. . Bol 086-1 091 
Sharp, Microelectronics Oiv., Integrated Circuits 

........................................... Ao1754-1756 
Sharp, Microelectronics Oiv., Optoelectronics 

... A02142-2144; Bo1148-1151, 1178-1179, 1282-1294, 
1585,1925 

Shelly Associates, Inc. ................... .. Bo I 092 
Shinano Kenshi Corp. (SKC) ........... .. Bo1255 
Shindengen America Inc. . ............... . 0 01961-1963 
Shogyo International Corp. ..A02366; Bol154, 1794-1795; 

C01550-1552, 1906-1907; 0 01050-1051, 1395, 1492, 
1967 

Shokai Far Eas~ ltd. .. .................. . .. 001053 
... 001397 Shurite Meters, A Prime Technology Co. . .... 

Siemens Components, Inc., Special Products Diy . 
.. ...... Aol173, 1321; B01350-1351 

Sierracin! Magnedyne .. .. .. .. .. ... Bo1256-1257 
Sigma Systems Corp. . Doll B7 
Signal Research Inc. .... .. .......... 001103 
Signal Transformer Co, Inc., Insilco Corporation 

Silicon Power Cube Corp. 
8ilonex Inc. 
Simpson Electric Co. . .. 
Skydyne Inc. .. ........ 
Skynet Electronics 
Slaughter Co. .. .... 
Sloan Co. 

H 

H. H. Smith (Oialight Company) 

...... A02372-2389 
..... Bo1586-1588 
........... B·1295 

... 001323,1398-1400 
. Col 096-1 098 
. 0 01964-1966 

.. ...... 001325 
.. ....... Bo1155-1160 

... Boll15, 1121-1124, 1692-1693; Co1413, 1415, 1553, 
1709 

s 
Sola, A Unit of General Sign. . .. 00196B-1972, 2151-2153 
Sorenson lighted Controls ........................ Bo11 61 
Speciality Electronics, Inc. ......................... Co1555 
Speclrum Technology, Inc., DATUM, Incorporated 

... ; ....................................... A01465-1468 
Spellman High Voltage Elctrns. Corp. ........ 0.1973-1977 
Sprague Electric Company, Passive Components Group . 

........................... Ao1694, 1757, 2031; 001142 
Sprague Electric Company, FIL-MAG Business Unit 

........................................... Ao1694, 2031 
Sprague Electric Company, The Semiconductor Group 

........................................ A01757; 001142 
Sprague-Goodman Elctrns., Inc. ........... .. Aol174-I 175 
SSAC Incorporated ................................ Bo1589 
Stancor Products, Hamilton Standard Controls .... A02393 
Standard Crystal Corporation ...................... Ao1469 
Standard Grigsby, Inc., Flint Industries ....... Bo 1796-1797 
Standard Grigsby Inc, W. Gunther GMBH ... Bo1796-1797 
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Standard Oil Engineered Materials Co., Carborundum 
........... A'2032-2033 

Standex Electronics, Standex International ........ Ao1287; 
B'1576, 1798-1799 

Stantron, Unit of Zero Corporation . . . . .. C'1100 
Star Micronics, Inc., OEM Division 

Statek Corp. . ............... . 
State of the Art, Inc. 
Staver Co .. Inc. 

... 0'1054-1059, 1104-1105 
... Ao1470-1475 

. A'2034-2036 
.. B'1093-1097 

Stevens-Arnold Oiv., Computer Prods., Inc. 
.0'1665-1670,1673-1674 

STI, Control Components Oiv. .. B'1590-1591 
Stock Orive Products, Div. of Oesignatronics, Inc. ..' Bo 1259 
STRONGBOX. . .......... C'1102-1103 
Struthers-Ounn, Inc., Subsidiary of Nytronics, Inc. 

B·t592-1597 
Sullins Electronics Corp. .. C'1556-1557 
Summit Electronics, Basler Electric . . .. 0-1979 
Sun Electronic Systems, Inc. .. . .. 0'1188 
Sunrise Electronics, Inc. . . . . . . .. A.1758 
Superior Electric ... Ao2370-2371; B'1260-1261; C'1558; 

Supervexta. Oiv. of Oriental Motor 
Switchcraft, ·Inc., A Raytheon Company 

0'2155 
.... B'1263 

.. B'1801-1803; 
C. I 559-1563 

Switching Systems International ............. 0'1980-1982 
Sylvania Miniature Lighting, GTE Corporation 

Synektron Corporation 
Syntest Corp. 

T 

B'1163-1165 
.. B'1264-1265 

.. 0'1106 

Talema Electronic, Inc. .. A'2390-2392 
Tamura Corporation of America 

...... A.1291-1293, 1695-1697,2304,2395-2403; 
001983-1991 

Tauber Elctrns. Inc. . ..... 0'1493 
T -Bar Incorporated, Data Sw~ch Corporation . . .. B'1804 
TDJ Co., Inc. ............... . .. C'II04-1105 
TOK Corporation, Electronic Components & Material 

...... A'1176-1179, 1294, 1322-1327, 1619, 1698-1699; 
0'1060,1992 

TECA, ThermoElectric Cooling America Corp. 
.. C'1696-1697 

Teccor Electronics, Inc. .. A'2146-2149 
Tech-Etch, Inc. .. C'1755 
Tech Labs., Inc. . . . . . . .. B'1805 
TechmarCorp ........ ..C.ll06-1109 
Technipower, A Pemil Co. . ..... A'2405; 0'1993 
Technitrol ........ A'1494, 1620-1628, 2407; B'1022-1025 
Techno, Inc. . .. A'I848, 2026, 2099; B'1870-1871 
Techno, A OSG Company ................. B' I 266 
Technology Oynamics Inc. . . . .. 0'1994 
Techron Oiv .• Crown IntI., Inc. .. 0'1019-1023 
Techtrol Cyclonetics, Inc. .. AoI476··1477 
Tecknit (Eastern Facility) ...... C'1756 
Tecknit Interconnection Products .. C'1564 
Tecnetics, Computer Products/Tecnetics .. 0'1671-1674 
T eka Interconnection Systems .............. C'1565-1567 
Teledyne Relays, Teledyne,lnc. .. 8'1598-1608 
Teledyne Solid State, A Oiv. of Teledyne Relays 

.. 8'1602-1608 
Tel Labs, Inc., Sfernice, Inc. . . A'I848, 2030 
Telpar, Inc. .. 001107 
Tenney Engineering .. 0'1189 
T ettex Instruments, Inc. . . 0'1326- I 328 
Texas Instruments, Connector Systems Division 

. 80t027-1029; C'1568-1573 
Texmate, Inc. . . 0'1402-1403 
Thermacore Inc. .... . . . .. C'1698 

Thermalloy, Inc. .. C'1699 
Thomas & Betts Corporation ......... C'1575-1577 
Thorn EMI T echnlg. Inc. . . . . .. O' I 329 
T ocos America. Inc., Tokyo Cosmos Electric Co., Ltd. 

Todd Products Corp. 
Todd Systems, Inc. 
T akin America, Inc. 

T oko America. Inc. 
Topaz, Inc. 
Toroid Corp. of Maryland 
T orotel Prods. Inc. 
T oratron Corp. 
Torwica Elctrns. Inc. 

.. A'2100-2101 
.................. 0'1995-2022 

................ A'2408-2411 
. .A·1295, 1329, 1700; B'1926; 

001108 
A'1296-1297, 1629, 1701; 0'2023 

· 0'2156-2157 
.. A'1298, 2412'2416 

.... A'1300-1315, 2418-2423 
... 0'1331 

· A'2424-2425 
Total Power International, Inc. 
Tracewell Enclosures, Inc. 
TRAK Microwave Corp. 

........ 0'2024-2026 
C'1111-1113 

· A'1839-1843 
TRAK Systems, Oiv. TRAK Microwave Corp. 

........ 0'1179-1183 
Trans American Transformer .... A-2426 
Transducers and Systems, A Prime Technology Company 

.. B·1927 
Transformer Technologies, Inc. . ... A-2427 
Transistor Devices, Inc. . ............... 0-1332-1335 
Transmagnetics .... 0'1184-1185 
Tri-Mag, Inc. .. . A'1702-1704; 0'2028-2029 
TRM, Inc. .. Ao1845-1847 
Trompeter Electronics, Inc. . ...... C'1579-1581 
TS Products, Inc. . ..... 0'2175 
TIE, Incorporated .. A'1706-1713, 2433 
Tusonix, Inc. .. A-11B1, 1714 

u 
Ultronix, Inc., Sfernice, Inc. .. A-184B, 2027-2029 
Ulveco, Inc. . ... A'2430-2432 
Unibox, Div. 01 Amerex .............. C-1014 
Unicorp ... .. C'1710-1711 
United Chemi-Con Inc. . .... A'1182- 1183 
United Transformer Corporation, Sub. of OPT Industries 

Unitraek Industries, Inc. 
Unitron Inc . 

. A'1479, 2428-2429 
..... C'1114-1117 

. ....... 0'2158-2160 
.... 0·2030 

.0'2161 
.... B·1928 

. .... 8·1352-1353; 
C'1582-I 583 

U S Microtek Components Corp., Oivision of Unitrode Corp. 
...... A'1184 

U.S. Power Converting Company / Relco, Leonard V. Snow & 

Universal Voltronics 
UPSystems, Inc. 
U. S. Oigital Corp. 
USO Products, Cooper Industries . 

Assocs. .. C'1089; 0'1950-1951 
U.S. Toyo Fan Corp. . ....... C'1700-1701 

v 
Valhalla Scientific ........ 0'1336-1337 
Valor Electronics . A'1630-1631; 0'2031-2035 
Valor Power Systems Oiv., Valor Electronics 

. A'1630-1631; 0'2031-2035 
Varta Batteries, Inc. . ..... 0'1494 
Vector Electronic Co., Inc. 

............... C'1119, 1736-1737, 1740-1742; 0'1115 
Vector Electronic Co., Solerwrap of California. Inc. 

.................... C'1119, 1736-1737, 1740-1742 
Vectron Laboratories, Inc. . ...... A'1480-1485 
Veetronix, Inc .• Sub. Reach Electronics ...... B'1806-1a07 
Velonex .................. ..0'1340-1341,1405 
Venus Scientific, Inc., Ferranti, Dundee ...... 0-2036-2037 
Vermont Precision Resistor, Codeco Corp. of Vermont 

.................... A'2038-2039 

Vernitech ..... A'2103; B' 1 030, 1267, 1929 
Vernitron Controls, Yernitron Corporation ... S-1268 
Vernitron PieZoelectric Div. . A-1487 
Vibra-Metrics. Inc. . .. B'1930 
Victoreen, Inc., A Sheller-Globe Corp. Subsidiary 

. ... Ao2040-2045 
VirginiaPlastics Co. .. C' I 584-1587, 1908-1909 
Vishay Resistive Systems Group ...... Ao 2046-2051, 21.05 
Visionics Corporation ... 00 1118 
Visual Communications Co., Inc. B-1 099-11 01 
Vitec Electronic Corporation .. .. A'2435-2439 
VIZ T est Equipmen~ Kappa Networks Inc. . 0.1342-1345 
VL Electronics, Inc . .. B'1103 
VoHage MuHipliers, Inc. . .. A'2151 
Voltampere Corp. " 0'2038 
Voltex ... . ..... 0'2039-2041 
Voftronics Corporation .. Ae1185 
VRN International, Oi ...... Vernitron ... A-2107-2109; 8-1031; 

0'1061 

w 
Wabash Relay & Electronics, Kearney-National Company 

..................... B'1610-161 I 
Walker Scientific 
Wall-Able Mfg. Corp. 
Wall Industries ... 

.... 0'1346 
...................... 01588-1589 

.. 0'2043 
Warnco, Inc. .................. . ..... B'1146-1"147 
Waters Manufacturing, Inc., Talley Industries 

Wavetek San Oiego, Inc. 
Wayne Transformer Co., Inc. 
WECO Electrical Connectors, Inc. 
WECO Electrical Connectors, Inc. 
WECO Electrical Connectors, Inc. 
Wesco Electrical Co. 
Wes-Garde Components Group, Inc. 
WestCon 
Westeor Corporation 
Western Electronic Products Co. 

. Ao2110-2111 
.0'1347 

.. A'2440 
. 01590-1600 

. .... C·1590-1600 

.. ... C'1590-1S00 

. .... A'1186-1191 
..... " B'1783 

..... 0'1406-1407 

..... 0'2044-2049 
. .. C'1761 

Western Graphtec ...... 0'1421 
Western Multiplex Corp. . ................... A'1715 
Weston Instruments, Electrical Instrument Service, Inc. 

...... 0'1348-1349 
Wileo Corp. . .... Ao1316-1318 
Wilmore Electronics Co. .. 0'2050-2054, 2162-2163 
Wintek Corp. . ....... 0'1 I 16-1 I 17 
Woven Electronics, Woven Electronics Corporation 

............................ C'1910 

Xentek,lnc. 
Xico, Inc. 
Xsis Electronics, Inc. 
Xylog Corp ....... . 

Yuasa Battery (America), Inc. 

x 

y 

z 

. .. 0'2055 
..0'1109 

. .... A'1488-1489 
............ 0·2056 

. .. 0'1495 

Z Communications, Inc. ... Ae 1491-1493 
Zenith Components Group,· Zenith Electronics Corp. 

.............. 0'2057-2059 
Zero Corp. . . . . . . . . . . . . . . . . . C'1 100, 1 I 20 
Zero Corp., Zero East Oiv. ................. . ... C'1120 
Zeus Indl. Prods. Inc. C'1718, 1837, 1911 
Zierick Manufacturing Corp. . .. C'1601 

88/89 Index To 
Distributors Advertisements 
Air Electro Supply ... C· I 384 
8 & 8 Motor & Control Corp... . ....... 8.1204 
Oatatronics Ltd. . ....... 660, 682, 715.718. 

758,774,799, 813 
Electric Switches ..... . ........ 8·1708-1709, 

617, 619,621, 624, 638, 641, 643. 
644,657,663,695,706,714.716,721. 
727,734,740,747,755,772,789,794 

. General Controls, Inc... . . ........... 775, 796 
Inductor Supply.... . ............. A.1231. 

694,716.725,783 
Interconnect Specialties Inc... . ....... 614, 615, 

617,721,730,781,809,820 
Master Distributors..... . ................ A.1299, 1671, 

2138,2193,2263,2417; 8'1162,1258,1301, 
1411,1447,1537,1628,1687.1755,1851,1921; 

C·1031,1125, 1305, 1411. 1460, 1549, 1606, 1695, 
1901;0·1125,1131; 601, 608, 609, 611, 613, 615, 620, 

621, 625, 630, 635,638, 639,640, 645, 652, 653, 654, 
656, 657,666, 668, 670, 673, 674, 67a, 681, 691, 693, 

695.696,699,703.704,708,716,720,723.725,726, 
727, 729, 730, 732, 734, 740, 741, 753, 754, 755, 756, 

760, 771,772, 779, 786, 789, 793, 795, 804, 808, 
810, 813, 816, 821 

MA....... . ...... 0·1093 
Mil-Comm.. . ........ 0·1452 
National Electronics ........... A.1125, 1276, 1439, 1969 
OptoPlus.... . ............. 8·1077 
PoCo Sales.... . .. 697, 699 
RAG Electronics... ..616,622,628:629,630,687, 

700, 702, 724, 728, 753, 762, 763, 788, 801, 822 

Sunshine Scientific Instruments ....... 613, 615, 630, 

TNR Technical... 
Wes-Garde 

687, 697, 726, 788, 808,8 24 

..................... 766,777 
..... 8·1783 

8 For Manufacturers Sales Offices refer to MANUFACTURERS AND SALES OFFICES DIRECTORY EEM 1988 
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89Product 

Index and 
Directory 
All products are listed alphabetically by their generic names and then by 
subclassification. For example, look for "Fiber Optic Connectors" 
under "Connectors, Fiber Optic" or for "Digital Panel Meters" under 
"Meters, PanEd (Digita 1)." 

Following each product heading is a four-digit number directing you 
to the Product Section where these products are usually cataloged. If 
that Product Section is not in the EEM volume you are using, a "See 
Vol. A.B, C.or D"will direct you to the proper volume for your prod
uct classification No numbers appear with cross-reference headings. 

Under each product heading whose Product Section appears in the 
volume you are using, the names of the manufacturers who supply the 
product are shown in alphabetical order with EEM catalogers shown 
first in boldface type with appropriate page numbers. Other manufac
turers are shown in light face type. The symbol (§) indicates that these 
products are available from local distributors. The symbol (t) indicates 
that the product is available to MIL specifications. 

Abrasives-5400 - See Vol. C 

Absorbers, Microwave-3400 - See Vol. D 

Accelerometers-5500 
Chatsworth oats Corporation, 20710 Lassen St., Chatsworth, CA 91311, 

818-341-9200 .................................................... 001227 
Entran Devices, 10 Washington Ave., Fairfield, NJ 07006, 

201-227-1002;800-635-0650 ................ ,...................... a·1889 
Sensotec, Inc., 1200 Chesapeake Ave., Columbus, OH 43212,614-486-7723 

................................................................. a·1920 
Setra Systems, Inc., 45 Nagog Park, Acton, MA 01720, 

508-263-1400;1-800-25-SETRA .•••.••.•.•••.•..•.••.••••.••.• a.1922-1923 
§t Vlbra-Metrics, Inc., 1014 Sherman Ave., Hamden, CT 06514, 

203·288-6158;1-800-352-2001 ..................................... a·193O 
A L Design, Inc., 4232 Ridge Lea Rd, Amherst, NY 14226 .............. 716-833-6272 
Alpha-M Corp, 913 Highland Dr, Euless, TX 76040 ..................... 817-267-7022 

§Analogic Corp, 8 Centennial Dr, Peabody, MA 01961 ................... 617-246-0300 
t Aydin Vector Div, Aydin Corp, Box 328, Newtown, PA 1894(}-0328 ..... 215-968-4271 

Benlly Nevada Corp., P.O. Box 157, Minden, NY 89423 ................. 702-782-3611 
t Bruel & Kjaer Instrs.lnc., 185 Forest St., Marlboro, MA 01752-3093 ..... 617-481-7000 
t Cole Instruments, 2650 S. Graddy Way, Santa Ana, CA 92704 .......... 714-556-3100 
t Columbia Resch. Labs., Macdade Blvd & Bullens La. Woodlyn, PA 19094 

· . .. . .. . . . . . .. . .. .. .. . . . . .. . . . . . . . .. . . .. . .. . . . .. . .. . . .. . . .. . . . . . . . .. . .. 215-872-3882 
Daytronic Corp., Hawker Siddeley, 2589 Corporate PI, Miamisburg, OH 45342 

.. .. . . . .. . .. .. . .. . .. . . .. . .. . .. . . .. . . . .. .. .. . .. .. . .. .. .. . .. . . . . . .. . .. . .. 513-866-3300 
t Edcliff Div, Systron Donner, 1711 So. Mountain Ave, Monrovia, CA 91016 

....................................................................... 818-358-4571 
§ Endevco, 30700 Rancho Viejo Rd, San Juan Capistrano, CA 92675 •... 714-493-8181 
t Genisco Technology Corp, Transducers Products Div, 650 Easy St, Simi Valley, CA 

93065 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 805-581-3985 
§tGould Inc, Meas. Sys Div. 2230 Statham Blvd, Oxnard, CA 93030 ..... 805-487-8511 

t Gu~on Industries, Inc., Servonic Div, 1844 Whittier Ave, Costa Mesa, CA 92627 
· .. .. . . .. .. . . .. .. . . . .. . .. .. .. . .. .. . . . . . . . . . .. . . . . . . . . ... 714-842-2400;800-654-4066 

t Honeywell Inc., Aerospace & Defense Grp., Honeywell Plaza, Minneapolis, MN 55408 
....................................................................... 612-87(}-5186 

§ Hottinger Baldwin Measurements. 139 Newbury St., Framingham, MA 01701 
....................................................................... 617-875-8282 

tHumphrey, Inc., 9212 Balboa Ave., San Diego, CA 92123 ................ 619-565-8631 
§ IC Sensors, Inc., 1701 McCarthy Blvd, Milpitas, CA 95035 ............... 406-472-1800 
t IMO Delavallnc, 325 Halstead St., Pasadena, CA 91109-7087 .......... 816-351-4241 
t Kelmet, Inc, 569 W. Covina Blvd, San Dimas, CA 91773 ................ 714-599-0954 

Kinememcs/ Systems, Kinemetrics, Inc., 222 Vista Ave., Pasadena, CA 91107 
...........................•..................................•........ 816-795-2220 

t KulRe Semiconductor Prods., Inc., One Willow Tree Rd., Leonia, NJ 07605 
.......................•........•...................................... 201-461-0900 

Matrix Instrument Co, 1711 Townhurst, Houston, TX 77043 ............ 713-461-2131 
t PCB Piezotronics, 3425 Walden Ave., Depew, NY 14043-2495 . . . . . . . . .. 718-684-0001 
t Raymond Engrg. Inc., Raycorder Prods. Div, 217 SmRh St, Middletown, CT 08457 

· . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . .. 203-632-1000 
t Schaevitz Engineering. U.s. 130, Union Ave, Pennsauken, NJ 08110 .•.. 609-662-6000 

t Shogyo International Corp, 287 Northern Blvd, Great Neck, NY 11021 " ............... . 
516-46&0911 

§ Spectral Dynamics Division, Scientific-Atlanta, Inc., 4255 Ruffin Rd, San Diego, CA 
92123-0575 .......................................................... 619-268-7100 

t Sundstrand Data Control Inc, Sundstrand Corporation, P. O. Box 97001, Redmond, WA 
98073-9701 .......................................................... 206-885-3711 

§tSystron-Donner Inertial Div, 2700 Systron Or, Concord, CA 94518 ...... 415-671-6400 
§ Terra Technlg. Corp, 3860 148th Ave. N.E., Redmond, WA 98052 ....... 206-883-7300 

Transducers and Systems, A Prime Technology Corr1>any, Twin Lakes Ad, P.O. Box 
185, N. Branford, CT 06471 ............. " .................... ""....... 203-481-5721 

Unhollz-Dicl<ie Corp., 6 Brookside Or, Wallingford, CT 06492 ........... 203-265-3929 
U.S. Instr. Ranfals, 2986 Campus Dr, San Mateo, CA 94403 . . . . . . . . . . . .. 800-824-2873 

t Vibration Instruments Co, 1614 Orangelhorpe Way, Anaheim, CA 92801 
................................................................... " . .. 714-879-6085 

§ Vlbro-Meter Corp., 1 Progress Ad, Billerica, MA 01822-5058 ............ 617-663-7322 
t Wilcoxon Research, 2096 Gaither Ad, Rockville, MD 20850 ............ 301-33(}-8811 

Acoustic Systems (MIL)-3475 - See Vol. D 

AC Power Protection Equipment - See Line Conditioners 
(Vol. D) 

Actuators, Satellite Antennas-1900 ~ See Vol. D 

Actuators, Servo, Linear-4900 - See Vol. D 

Actuators, Servo, Rotary-4900 - See Vol. D 

Adapters - See Connector Adapters (Vol. C), Plug Adapters " 
(Vol. C), Socket Adapters (Vol. C), etc. 

Adapters/Connectors, T.V. to Peripheral Equipment-
2100 - See Vol. C 

Adapters, Fiber Optic-2475 
NEC Electronics, Inc., 401 Ellis Street, Mountain View, CA 94039-7241, 

415-960-6000 .................................................... a·1175 
§Control Cable, Inc, 7261 Ambassador Ad, Baltimore, MD 21207 ........ 301-298-4411 
tEOTec Corporation, 3M Corporation, 420 Frontage Road, West Haven, CT 06516 

.................................•..................................... 203-934-7961 
§ EXFO E.O. Engineering. 352 St-Sacrement Ave., Quebec City, Quebec, CANADA Gl N 

3Y2 ..................................... ""........................... 418-683-0211 
General Fiber Optica, Inc., 98 Commerce Ad, Cedar Grove, NJ 07009 .. 201-239-3400 
GTE SUPPLY, GTE Communications Systems, 5225 Wiley Post Way, Salt Lake City, UT 

84116 ........... " . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 800-433-4837 
Hewlett-Packard Co, 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 

......... " ........................................... "" . .. . . . .. .. .. Call Local Sis. 011. 
INTaCO, 8 Craig Road, Acton, MA 01720 .............................• 617-264-4485 

§Jensen Tools, Inc., Axia, Inc., 7815 S. 46th St., Phoenix, AZ 85044 ....... 602-968-6241 
t Pastemack Enterprises, P.O. Box 16759,Irvine, CA 92713 ............ ". 714-261-1920 

Photodyne Inc., 3760 Calle Tecale, Camarillo, CA 93010 ........... ".... 605-388-8378 
C. G. Soar, Inc, 434 Windsor Pk. Dr. Dayton. OH 45459 ..... , ..........• 513-434-7843 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Adapters,Fiber Optic-2475 (Cont'd) 
Sumitronics, Inc" Sumitomo CorJloraIion. 580 N. Pastoria AVe. Sunnyvale, CA 94086 

•...•••.•..•••.••.••....•.•..•.••.•..•....•.• •......•.•.......••.•...•.• 408-737-7683 
§Telebyte Technology, Inc.. Remark Datacom Div. 270 East Pulaski Road, Greenlawn, NY 

11740 ..••. • . . . . . • • . • . . . • . . . • . . . . . • . . • . . • . . • . . . • . • • . . . • 516-423-3232;800-835-3298 
tTeledyne Microelectronics, 12964 Panama Sf" Los Angeles, CA 90066 

· . . •• • • . . • . . • . .. . .. • . .• . • .. . . • • • • . . • . • .. . • • . • • . • • • • • . . . • 213-822-B229',213-87()-9831 
TRW Connector Div. TRW Electronic eon.,oneilts. Grp., 1501 MoIse Ave., Elk Grove 

Village, IL 60007 ..................................................... 312-981-6000 

Adapters, Meter, Current Measurement-2900 - See 
Vol. D 

Adapters, Modular Telephone-2100 - See Vol. C 

Adapters, US to European Power-2100 - See Vol. C 

Adapters, Wall Plug-in - See Power Supplies, Plug-in 
(Vol. D) 

Adapters, Waveguide-3450 - See Vol. A 

Adapters, RF (MIL)-2440 
Amphenol Corporation, Corporate Headquartera, 358 Fall Avenue, WalUngford, 

CT 06492, 203-281-3200 .......................................... Co1275 
Concord Electronica Corporation, 30 Great Jones St., New York, NY 10012, 

1-212-777-6571 .................................................. Co1308 
§ Pomona Electronlca, 1500 E. 9th St., P.O. Box 27fi1, Pomona, CA 91766, 

714-623-3483 ................................................ Col489,l708 
AKord Manufacturing Co.. P.O. Box 2116, 32 Sixth Rd., Wobum, MA 01601 

....•.........•.....................•......................•......•..•. 617-935-6610 
§t Amphenol RF OperationS, Amphenol Corporation, One Kennedy Avenue, Danbury, CT 

06610 .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . • . . . . . . . • . . . . . . . . . • . . . . 203-743-9272 
Brady Co. 83 Middlesex Ave., Iselin, NJ 07083 .....•..•................. 201-283-0400 

§t MI A-coM Omni Spec1ra, Inc.. 21 Continental Blvd., Merrimack, NH 03054 . 
· .. . .. .. .. .. . . .. .. .. .. . . . . . . .. .. .. .. .. . . .. . .. . .. . . .. . .. . .. . .. .. .. . .. . .. 603-424-4111 

t MHec EleCtronics, 104 Gun Avenue, Pointe Claire, QUEBEC, CANADA H9R 3)(3 
· .. . .. . .. .. .. . .. . .. .. .. .. .. ... .. .. . . .. . . .. .. . .. . .. . . . .. . .. . .. .. . . . . . .. . 514-694-6666 

tPastemack Enterprises, P.O. Box 16759,Irvine, CA 92713 ............... 714-261-1920 
§Penstock Engineering Labs., Penstock, Inc. 520 Mercury Dr. Sunnyvale, CA 94066-4018 

· ....••.......•.........................•... '. . . • . . . . . . . . . . . . . . . . . . . . . • . 408-73(){)300 
Telephonics CorporationlPRD Instruments, 770 Park Avenue, Huntington, NY 11743 

................................................................. 516-549-6415/6102 
§ Wiltron, 490 Jarvis Dr. Morgan HiI~ CA 95037-2809 .................... 408-778-2000 

AdheSives, Conducting-1600 - See Vol. C 

Adhesives, General Purpose-1600 - See Vol. C 

Adhesives, Insulating-1600 - See Vol. C 

Adhesives, Liquid Spray-1600 - See Vol. C 

Adhesives, Optical-1600 - See Vol. C 

Adhesives, UV Curing-1600 - See Vol. C 

Adhesives, Wire Tacking-1600 - See Vol. C 

Air Cleaners & Filters (Shielded & Unshielded)-2600 -
See Vol. C 

Air Conditioners (For Equipment)-2600 - See Vol. C 

Alarms & Alarm Systems-2200 - See Vol. D 

Alarms, Controls, Photoelectric-3700 
KeHron Corp., Mlnlprintera DIY., 225 Ctescent St., WaHham,MA 02154, 

617-894-8100 .................................................... 001095 
AES Corp., 285 Newbury Sl, Peabody,MA 01960 ....................... 617-535-7310 

t Alarm Controls Corporation, P.O. Box 260, Deer Park, NY 11729 ........ 516-586-4220 
t Electron-Machine Corp., Box M, Umatilla, FL 32784 ..................... 904-669-3101 

Enerco, Inc.. 9615 W. Marginal Way S. Seattle, WA 98108 ..........•... 208-762-1422 
§ Heath Co.. Hilttop Road. Sl Joseph, MI 49085 .. . .. .. .. . .. . . . ... .. .. . .. .. 618-982-3200 
§ Hughey & Phillips, Inc.. 2162 Union PI., Simi Valley, CA 93065 .......... 605-581-5591 
§ WAL TEA KIDDE, Div. of Kidde, Inc. Fire Sys. Operations, P.O. Box 1147, Wake Forest, 

NC 27587 .....•......•..•............•............................•.. 919-556-6811 
Lark Electronics. Inc.. Box 390, New York, NY 10040 ............ " ...... 212-589-0430 

§Micro SwKch, A Honeywell Div. 11 W. Spring SI., Freeport, IL 61032 .... 815-235-6600 
§Philmore Manufacturing, 40 Inip Dr. Inwood, NY 11696 ................. 516-239-6161 
Photobel~ 40 Vreeland Ave. Totowa, NJ 07512 .............•........... 201-785-0049 
Scanning Devices, Inc.. 108 Elm Sl, Wattharn, MA 02154 ............... 617-891-8991 

§ Scientific Technologies, Optical Sensor Div. Inc.. 31069 Genstar Rd., Hayward. CA 94544 
....................................................................... 415-471-9717 

§ Shokai Far East, Ltd., 280 North Central Ave. Hartsdale, NY 10530 ..... 914-681-0700 
Skan-A-Matic, Electro Corporation, Route 5 West, Elbridge, NY 13060 .. 315-689-3961' 
Star Micronics. Inc.. OEM Division, 7(}'D Ethel Rd W, Piscataway, NJ 08854 

· .... .. .. . . . .. ... .. .. . .. .. . ... ..•.. .. . .. . .. ......• . .. . .. . . . .. ... . . . •. .. 201-572-9512 
t STI, Control Components Div. 9520 Black Mountain Rd., San Diego, CA 92126-4507 

.' ........... , .................................. , . . . . . • . . 619-566-7680;800-826-5053 
§ Tri-Tronics Co. Inc.. 6902 Cypress Park Drive, Tampa, FL 33622 ..•.....• 813-886-4000; 

800-237-0946 

Alarms, Static Level-4100 - See Vol. D 

Alloys, Brazing-5400 - See Vol. C 

Alloys, MetaI/Ceramic-1600 - See Vol. C 

PRODUCT INDEX & DIRECTORY 

Alphanumeric Readouts - See Tubes, Readout (Vol. A) 

Alternators-4050 - See Vol. D 

Altimeters-2900 - See Vol. D 

Aluminizers, Vacuum - See Deposition Equip. (Vol. D), 
Evaporation Equipment, Electronic Beam (Vol. D) 

Amplifiers, AF-1300 - See Vol. D 

Amplifiers, Antenna~1900 - See Vol. D 

Amplifiers, Compressor-1100 - See Vol. D 

Amplifiers, Current, AC-1100 - See Vol. D 

Amplifiers, DC-1100 - See Vol. D 

Amplifiers, Data - See Amplifiers, Instrumentation (Vol. D) 

Amplifiers, Decade-1100 - See Vol. D 

Amplifiers, Deflection-Also See Yokes, Deflection, 
Oscilloscopes, etc~-1100 - See Vol. D 

Amplifiers, Differential-1100 - See Vol. D 

Amplifiers, Distribution-1100 - See Vol. D 

Amplifiers, Equalization-1300 - See Vol. D 

Amplifiers, Fiber Optic-1100 - See Vol. D 

Amplifiers, FM, IF, Surface Mount-4800 - See Vol. A 

Amplifiers, IF-1100 - See Vol. D 

Amplifiers, Instrumentation-1100 - See Vol. D 

Amplifiers. Integrating-Also See Amplifiers, Operational; 
Integrators, Ele.ctronic-1100 - See Vol. D 

Amplifiers, Isolation-1100 - See Vol. D 

Amplifiers, Klystron-3400 - See Vol. D 

Amplifiers, Limiting-1100 - ,See Vol. D 

Amplifiers, Line-1100 - See Vol. D 

Amplifiers, Lock-in-1100 - See Vol. D 

Amplifiers, Logarithmic-1100 - See Vol. D 

Amplifiers, Low Noise-1100 - See Vol. D 

Amplifiers, Magnetic-1100 - See Vol. D 

Amplifiers, Master Antenna - See Amplifiers, Distribution 
(Vol. D) 

Amplifiers, Microphone - See Amplifiers, AF (Vol. D) 

Amplifiers, Microwave-3400 - See Vol. D 

Amplifiers, Mixing-1300 - See Vol. D 

Amplifiers, Multichannel-1100 - See Vol. D 

Amplifiers, Narrow Band-1100 - See Vol. D 

Amplifiers, N,ull-1100 - See Vol. D 

Amplifiers, Operational-1100 - See Vol. D 

Amplifiers, Operational, Surface Mount-4800 - See 
Vol. A 

Amplifiers, Parametric-3400 - See Vol. D 

Amplifiers, Peak Limiting-1100 - See Vol. D 

Amplifiers, Peak Sense & Hold-1100 - See Vol. 0 
Amplifiers, Phase-Lock Loop-1100 - See Vol. D 

Amplifiers, Photocell - See Amplifiers, Transducer (Vol. D) 

Amplifiers, Power-1100 - See Vol. D 

Amplifiers, Programmable Gain-1100 - See Vol. D 

Amplifiers, Public Address - See Amplifiers, AF (Vol. D) 

Amplifiers, Pulse-1100 .,.. See Vol. D 

Amplifiers, Pulse Limiting-1100 - See Vol. D 

Amplifiers, Recording - See Amplifiers, AF (Vol. D) 

8-10 §..;...Product sold through distributors t-Product meets MIL specs EEM 1988 
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Amplifiers, Resolver - See Amplifiers, Servo (Vol. 0) 

Amplifiers, RF-1100 - See Vol. D 

Amplifiers, Sample & Hold-1100 - See Vol. D 

Amplifiers, Servo-4900 - See Vol. D 

Amplifiers, Single Sideband-1900 - See Vol. D 

Amplifiers, Strain Gauge - See Amplifiers, Transducer 
(Vol. 0) 

Amplifiers, Sweep-1100 - See Vol. D 

Amplifiers, Synchro-4900 - See Vol. D 

Amplifiers, Telemetering-1900 - See Vol. D 

Amplifiers, Thermocouple - See Amplifiers, Transducer 
(Vol. 0) 

Amplifiers, Track & Hold-1100 - See Vol. D 

Amplifiers, Transducer-Also See Signal Conditioners-
1100 - See Vol. D 

Amplifiers, Travelling Wave Tube-1100 - See Vol. D 

Amplifiers, Ultrasonic-1100 - See Vol. D 

Amplifiers, Video-1100 - See Vol. D 

Amplifiers, Voltage Reference-1100 - See Vol. D 

Amplifiers, Wideband-1100 - See Vol. D 

Analyzers, AF-2900 - See Vol. D 

Analyzers, Air Pollution-2550 - See Vol. D 

Analyzers, Antenna Pattern-2900 - See Vol. D 

Analyzers, Dielectric Constant-2900 - See Vol. D 

Analyzers, Differential - See Analyzers, Phase & Voltage 
(Vol. 0) 

Analyzers, Digital Signal-2900 - See Vol. D 

Analyzers, Distortion - See Analyzers, AF (Vol. 0) 

Analyzers, Disturbance (Power, Volt, Humidity, 
Temperature)-2900 - See Vol. D 

Analyzers, Frequency - See Analyzers, Spectrum (Vol. 0) 

Analyzers, Frequency Stability - See Meters, Frequency 
Deviation (Vol. 0) 

Analyzers, Harmonic-2900 - See Vol. D 

Analyzers, Impedance-2900 - See Vol. D 

Analyzers, Interference-2900 - See Vol. D 

Analyzers, Intermodulation-2900 - See Vol. D 

Analyzers, Logic-2900 - See Vol. D 

Analyzers, Magnetic-2900 - See Vol. D 

Analyzers, Microwave-3400 - See Vol. D 

Analyzers, Modulation-2900 - See Vol. D 

Analyzers, Network-2900 - See Vol. D 

Analyzers, Noise-2900 - See Vol. D 

Analyzers, Particle Size-2900 - See Vol. D 

Analyzers, Phase & Voltage-2900 - See Vol. D 

Analyzers, Protocol-2900 - See Vol. D 

Analyzers, Pulse-2900 - See Vol. D 

Analyzers, Servo-4900 - See Vol. D 

Analyzers, Signature-2900 - See Vol. D 

Analyzers, Sonic & Subsonic-2900 - See Vol. D 

Analyzers, Speclrum-2900 - See Vol. D 

Analyzers, Surface Area-2900 - See Vol. D 

Analyzers, Time Interval-2900 - See Vol. D 

Antennas (MIL)-2440 

Analyzers, Total Combustibles-2900 - See Vol. D 

Analyzers, Transfer Function-2900 - See Vol. D 

Analyzers, Transient-2900 - See Vol. D 

Analyzers, Ultrasonic-2900 - See Vol. D 

Analyzers, Vibration-2900 - See Vol. D 

Analyzers, Video - See Analyzers, Spectrum (Vol. D) 

Analyzers, Waveform-2900 - See Vol. D 

Analyzers, Wow & Flutter-2900 - See Vol. D 

Analyzers, Zirconia 02-2900 - See Vol. D 

Analyzers (MIL), Antenna Pattern-3475 - See Vol. D 

Analyzers (MIL), Pulse-3475 - See Vol. D 

Analyzers (MIL), Spectrum-3475 - See Vol. D 

Anemometers-2900 - See Vol. D 

Annunciators-2200 - See Vol. D 

Antenna Connectors-1900 - See Vol. D 

Antenna Dummy Loads - See Dummy Loads (Vol. D) 

Antenna Feed Systems-3450 - See Vol. A 

Antenna Groups (MIL)-3475 - See Vol. D 

Antenna Groups (MIL), Elint-3475 - See Vol. D 

Antenna Rotators-1900 - See Vol. D 

Antenna Sets (MIL), DF-3475 - See Vol. D 

Antenna Switching Matrices-1900 - See Vol. D 

Antenna Towers-1900 - See Vol. D 

Antennas, Airborne-1900 - See Vol. D 

Antennas, Citizens Band - See Antennas, Whip & 
Accessories (Incl. Marine & Mobile Types) (Vol. D) 

Antennas, Direction Finding-1900 - See Vol. D 

Antennas, Ground Plane-1900 - See Vol. D 

Antennas, Helical-1900 - See Vol. D 

Antennas, Log Periodic-1900 - See Vol. D 

Antennas, Loop-1900 - See Vol. D 

Antennas, Microwave-1900 - See Vol. D 

Antennas, Multiband, UHF/VHF-1900 - See Vol. D 

Antennas, Phased Array-1900 - See Vol. D 

Antennas, Rhombic-1900 - See Vol. D 

Antennas, Satellite-1900 - See Vol. D 

Antennas, Spiral-1900 - See Vol. D 

Antennas, Telescopic-1900 - See Vol. D 

Antennas, Whip & Accessories (Incl. Marine & Mobile 
Types-1900 - See Vol. D 

Antennas (MIL)-2440 
t Adams-Russell ElfilCtronics Co., Inc, Haverhill Rd, Amesbury, MA 01913 

617-368-5210 
Alpha Inds.,lnc. - TRG Millimeter Comp., 651 Lowell St. Methuen, MA 01644 

....................................................................... 617-662-4661 
tCincinnati Eletrns., 2630 Glendale Minord Rd., Cincinnati, OH 45241 .... 513-733-6100 
t Collins Avionics Divisions, Rockwell Inti., 400 Collins Ad. NE, Cedar Rapids, IA 52496 

....................................................................... 319-395-1000 
t ElfilClro-Magentic Processes, Inc., Subsidiary of ISC Group, Inc, 9616 OWensmouth Ave, 

Chatsworth, CA 91311-4656 ......................................... 616-662-6333 
§tElectro-Metrics, Penni Corp, 100 Church Sl, Amsterdam, NY 12010 .... 518-643-2600 

t Electrospace Systems, Inc, P. O.Box 631359, Richardson, TX 75063-1359 . 
................................................................. 214-470-2106/2107 

t HazeHine Corp., Emerson Electric Co., Cubs Hill Rd, Greenlawn, NY 11740 
....................................................................... 516-261-7000 

t Microwave Applications Group, 3030 Industrial Pkwy, Santa Maria, CA 93455 
.. . . . . . . . . . . . . . . . . . . . .. . .. . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . .. .. . . . . . . .. 805-926-5711 

t Radio Research Instrument Co, Inc, 584 North Main Street, Waterbury, CT 06704-3506 
.... : . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-753-5840 

t Sabre Communications Corp, 3400 Hwy 75 N., P.O. Box 536, Sioux City, IA 51102 
....................................................................... 712-258-6690 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Antenna$(MIL)-2440 (Cont'd) 

t Shogyo International Corp., 287 Northern Blvd., Great Neck, NY 11021 
516-466-0911 

t Tecom Industries, Inc., 9324 Topanga Canyon Blvd., Chatsworth, CA 91311 
....................................................................... 818-341-4010 

tTeIedyne MicroneIics. 7155 Mission Gorge Ad., San Diego, CA 92120 .. 619-593-3525 
tTransco Products. Inc.. 1001 Flynn Ad., camarillo. CA 93011-6003 •....• 805-987-8007 
tWatkins-Johnson eo.. 3333 Hillview Ave.. Palo Anc, CA 94304 ... , ...... 415-493-4141 

Antennas (MIL), DF-3475 - See Vol. D 

Antennas (MIL), ECM-3475 - See Vol. D 

Antennas (MIL), EW-3475 - See Vol. D 

Antennas (MIL), Multibeam-3475 - See Vol. D 

Antennas (MIL), Phased Array-3475 - See Vol. D 

Antenna Systems (MIL)-3475 - See Vol. D 

Antenna Systems (MIL), DF-3475 - See Vol. D . 

Antistatic Devices, Blowers, Guns, etc.-4100 - See 
Vol. D 

Antistatic Packaging Materials - See Packaging Materials, 
Antistatic (Vol. C) 

Antitheft Devices - See Alarms & Alarm Systems (Vol. D) 

Armatures - See Motor & Generator Armatures, Rotors, 
Stators (Vol. B) 

Arms & Manipulators, Robotic-4900 - See Vol. D 

Array Processors-2025 - See Vol. D 

Array Sockets - See Sockets, Array (Vol, C) 

Arresters, Electrical Surge - See Suppressors, Transient 
Voltage (Vol. B) 

Arresters, Electrical Surge/Lightning (MIL)-2440 
§t MeG EIctms., 12 Burt Dr., Deer Park, NY 11729, 516-586-5125 

....................................................... B·1327,l331-1339 
§ PolyPhaser Corporation, 1425 Industrial Way, P.O. Box 1237, Gardnerville, NV 

89410·1237,702-782-2511;800-325-7170 •••••••.••••••••.•••••••••• B.1347 
§t Aydin Aadar & EW Division, Div. of Aydin Corporalion, 32 Greal Oaks Boulevard, San 

Jose,CA95119-1371 ................................................. 408-629-1100 
§ Clare Division, General Instrument Corp., 3101 W. Pratt Blvd. Chicago, IL 60645 

.. .. . . .. . .. . .. . . .. . . .. .. . .. . . .. .. . . .. . .. . . . .. .. . .. . . . . .. . . . . . . .. .. . .. .. 312-262-7700 
§ Dale Electronics, Inc., Yankton Div. E Hwy. 50, Box 180, Yankton, SO 57078 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 605-665-9301 
§ EEV Inc. 4 Westchester Plaza, Elmsford, NY 10523 . . . . . . . . . . . . . . . . . . . .. 914-592-6050 

§t EFI Corporation, 350 West 2700 South, Salt Lake Cily, UT 84115 ........ 801-486-5871 ; 
800-221-1174 

§t General Samiconductor Ind., Inc.. Square 0 Company, 2001 W. 10 PI., Tempe, P;z 85281 
· . . . . . .. . . . . . . . . . . . . . . . . . . . . . •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 602-968-3101 

§Joslyn Electronic Systems, P.O. Box 817, Goleta, CA 93116 ............ 805-968-3551 
§ LEA. Dynalech, Inc., Dynatech Corporation, 12516 Lakeland Ad., Santa Fe Springs, CA 

90670-9990 .......................................................... 213-944-0916 
§t Noble U.SA, Inc., 5450 Meadowbrook Cl, Aolling Meadows, IL 60008 .. 312-364-6038 
§t Power Integrity Corp., 1840 Pembroke Ad., P.O. Box 9682, Greensboro, NC 27429-0682 

.. . .. ... .. ... .. . .. . .. ... . . ..... . . •..•.. . ... .. .. . . •. . .... 919-379-9773;800-237-6260 
§ Reliance Electric Co. Marketing Info Center, P.O. Box 99502, Cleveland OH 44199 

.......................................... " ... .. .. . .. ... . .. . .. . . ... ... 800-245-4501 
tAMS Electronics Inc., 50 Antin PI., Bronx, NY 10462 ..... 212-892-6700;800-223-9312 

Artificial Loads - See Dummy Loads (Vol. D) 

Assemblers/Disassemblers, Network-1900 - See Vol. D 

Assembly & Fabrication Services (Incl. R&D) - See 
Services, Assembly & Fabrication (Vol. D) 

Attenuators, Audio-1300 - See Vol. D 

Attenuators, Audio (T, L, LL Pads)-4750 - See Vol. A 

AHenuators, Coaxial-3450 - See Vol. A 

Attenuators, Decade-3450 - See Vol. A 

Attenuators, Fiber Optic-2475 
§NEC Electronics, Inc., 401 Ellis Street, Mountain View, CA 94039-7241, 

415-960-6000 .................................................... B·1174 
Contact East, 335 Willow St s.. P.O. Box 786, N. Andover, MA 01845 ... 617-682-2000 
Dai-lchi Shoji of Arner, Inc., 150 Filth Ave. Suite 845, New York, NY 10011 

· • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . .. 212-691-9050 
§EXFO.EO. Engineering, 352 St-Sacrament Ave.. Quebec Ci1y, Quebec, CANADA GIN 

3Y2 .................................................................. 418-683-0211 
General Fiber Optics, Inc., 98 Commerce Ad. Cedar Grove, NJ 07009 .. 201-239-3400 
GTE Fiberoptic Products, 2401 Aeach Ad., Williamsport, PA 17701 •..... 717-326-6591; 

1-6Do-FBR-DPTlCS 
Hewlett-Packard Co. 19310 Pruneridge Ave. CIC,IFD, Cupertino, CA 95014 

· . • . . . . . . . . . . . . . . . . . . .. . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .. Call Local Sis. Off. 
INTELCO, 8 Craig Aoad, Acton, MA 01720 .............................. 617-264-4485 

PRODUCT INDEX & DIRECTORY 
Light Control Systems Inc., 2 Bridgeview Circle, Tyngsboro, MA 01879 .• 617-649-9870 

t Pasternack Enterprises, P.O. Box 16759, Irvine, CA 92713 ....•......•.• 714-261-1920 
Photodyne Inc., 3750 Calle Tecate, camarillo. CA 93010 ................ B05-388-8378 
Poulin Associales, Inc., 302 North Ad., Sudbuty, PM 01776 .............. 617-443-7333 

Attenuators, Fixed-3450 - See Vol •. A 

Attenuators, IF-1900- See Vol. D 

Attenuators, Impedance Matching-3450 - See Vol. A 

Attenuators, Logarithmic-3450 - See Vol. A 

Attenuators, Microwave-3450 - See Vol. A 

Attenuators, Programmable-3450 - See Vol. A 

Attenuators, RF-1900 - See Vol. D 

Attenuators, Step-3450 - See Vol. A 

Attenuators, Switch Operated-3450 - See Vol. A 

Attenuators,.Switchable-3450 - See Vol. A 

Attenuators, Turret-3450 - See Vol. A 

Attenuators, Variable-3450 - See Vol. A 

Attenuators, Voltage Controlled-3450 - See Vol. A 

Attenuators (MIL)-2440 
t Daieo Industries, Inc., 2139 East Del Amo Blvd., Compton, CA 90224, 

213-631-1143 .................................................... A·1766 
EG & G Almond Instruments, 1330 E. Cypress St., Covina, CA 91724, 

818-967.-9521 .................................................... 1)01709 
t Elcom Systems, Inc., 932 Clint Moore Rd., Boca Raton, FL 33487, 305-994-1774 

................................................................. A·1768 
t General Microwave Corporation, 5500 New Horizons Blvd., Amityville, NY 11701, 

516-226-8900 .................................................... A·l770 
tAlan Industries Inc. P.O. Box 1203, Columbus, IN 47201 ................ 812-372-8869 

§t Allen Bradley Co. Electronic Components Div. A Aockwell International eo.. 1414 
Allen-Bradley Dr. EI Paso, TX 79936 ....•..•..•....... 915-592-4868;800-592-48B8 

Alpha Inds., Inc. - mG Millimeter Comp. 651 Lowell $I., Malhuen, MA 01 B44 
.............................................•......................... 617-682-4661 

t Arra Inc. 15 Harold Cl, Bay Shore, NY 11706 ........................... 516-231-8400 
t EMC Technology Inc, 1971 Old Cuthbert Ad., Cherry Hil~ NJ 08034 . . . .• 609-429-7800 

Glassman High VoHage Inc. P.O. Box 551, Salem IndL Pk. Whnehouse Sta., NJ 08889 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .. 201-534-9007 

Hewlett-Packard Co. 19310 Pruneridge Ave. CIC,IFD, Cupertino, CA 95014 
.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . .. . . . .. . . . . .. • . .. . . . . Call Local SIs. Off. 

tJFW Industries, Inc. 5134 Commerce Sq. Dr. Indianapolis, IN 46237 .... 317-887-1340 
t KDI Bectronics, Inc. Engelmann & Pyrofilm Divisions, 60 S. Jefferson Ad., Whippany, NJ 

07981 ................................................................ 201-887-8100 
§t MI A-coM Ornni Spectra, Inc., 21 Continental Blvd., Merrimack, NH 03054 

....................................................................... 603-424-4111 
t Merrimac Industries, 41 Fairlield PI., West Caldwel~ NJ 07006 .......... 201-575-1300 

Solijron/Microwave, Solnron Devices, Inc., 1177 Blue Heron Blvd., Solitron Pk, Aiviera 
Sch., FL 33404 ............. . . . . . . . . . . . . . .. . . . . . • . . . . . . . . . . . . . . . . . . . .. 305-848-4311 

tTech Labs., Inc. 500 10th St, Palisades Pk, NJ 07650 .................. 201-944-2221 
Weinschel Engineering, One Weinschel La, Gaithersburg, MD 20877 .... 301-948-3434; 

800-638-2048 

Attenuators (MIL), Inductive-2440 
tJFW Industries, Inc., 5134 Commerce Sq. Dr. Indianapolis, IN 46237 .... 317-887-1340 
t MagnetiC Component Engineering, Inc. 11379 Playa Stree~ Culver Ci1y, CA 90230 

. ...•.. ... .•.. . .. .. . . . ... . .. . .. ... . .... ... ....•..•. . .. . .. . . .. .. .. .. . . .. 213-398-4761 

Audible Alarms & Transducers-Also see Piezoelectric 
Ceramics; Transducers, Audio-1300 - See Vol. D 

Autoclaves-2550 - See Vol. D 

Automated Wafer Fabrication Systems - See Machines, 
Accessories, Semiconductor Machine (Vol. D) 

Awls-5400 - See Vol. C 

Backpanel Interconnect Systems-3200 - See Vol. C 

Backplane Wiring Services - See Services, Backplane 
Wiring (Vol. D) 

Baffles, Speaker-1300 - See Vol. D 

Ballasts - See Resistors, Ballast (Vol. A) 

Baluns - See Transformers, Matching (Vol. A) 

Bargraphs - See Meters, Bargraph (Vol. 0) 

Barrier Blocks & Strips - See Terminal Blocks (Vol. C), 
Terminal Strips (Vol. C) 

Barriers, Intrinsic Safety-2100 - See Vol. C 

Bars, Shorting-3200 - See Vol. C 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 
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Baths, Controlled. Temperature (Air & Liquid)-4100 -
See Vol. D 

Baths, Ultrasonic - See Cleaners, Ultrasonic (Vol. D) 

Batteries, Alkaline Manganese-3900 - See Vol. D 

Batteries, Carbon Zinc-3900 - See Vol. D 

Batteries, Gelled Electrolyte-3900 - See Vol. D 

Batteries, Lead Acid-3900 - See Vol. D 

Batteries, Lead Dioxide-3900 - See Vol. D 

Batteries, Lithium-3900 - See Vol. D 

Batteries, Lithium Manganese Dioxide-3900 - See 
Vol. D 

Batteries, Lithium Thionyl Chloride-3900 - See Vol. D 

Batteries, Mercury-3900 - See Vol. D 

Batteries, Mercury Oxide-3900 - See Vol. D 

Batteries, Nickel Cadmium-3900 - See Vol. D 

Batteries, Rechargeable-3900 - See Vol. D 

Batteries, Silver Cadmium-3900 - See Vol. D 

Batteries, Silver Oxide-3900 - See Vol. D 

Batteries, Silver Zinc-3900 - See Vol. D 

Batteries, Solar - See Cells, Photovoltaic (Vol. B) 

Batteries, Standard Cell-3900 - See Vol. D 

Batteries, Thermal-3900 - See Vol. D 

Batteries, Thin Format-3900 - See Vol. D 

Batteries, Zinc Air-3900 - See Vol. D 

Batteries, Zinc Carbon-3900 - See Vol. D 

Batteries, Zinc Chloride-3900 - See Vol. D 

Batteries, Zinc Oxide-3900 - See Vol. D 

Batteries (MIL)-2440 
Gates Energy Products, P.O. Box 114, Gainesville, FL 32602,904-462-3911 

••••••••.••••.•.••••••.•••..•••••••.••••••••••••••••.•••••••••••• 0<1463 
§t Po_r Converalon, Inc., Hawker Sidcleley Group, Ltd.·London, England, 280 

Midland Avenue, Saddle Brook, NJ 07662,201'796-4800 •••••••••.••• 0.1480 
SAFf America, Inc., Portable B_ry DIvision, 711 Industrial Blvd., Valdosta, GA 

31601,912·247·2331 ••.••••.•••••••••••••••••••••••••••••.•. 0<1488·1490 
Alexander Batteries, New Product/OEM Divison, P.O. Box 28880, San Diego, CA 92128 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. 619-480-4445 
t EDMAN Corp. Subsidiary of Rospatch, 7500 Main St, P.O. Box 750, Fishers, NY 

14453-0750 .......................................................... 716-924-4000 
Engineered Assemblies Corp, 429 Getty Ave, Clifton, NJ 07011 ......... 201-34(}'06oo; 

1-800-4-BA TTERY 
tJam Power Systems, Inc., P. O. Box 710, Bronxville, NY 10706-0710 .... 914-793-3344 

Whitteker-Yardney Power Systems, Whitteker-Tech. Prods., Inc., 82 Mechanic St, 
Pawcatuck, CT 02891 ..•...............•............................. 203-59\H 100 

Battery Chargers - See Chargers, Battery (Vol. D), Power 
Supplies, Plug-in (Vol. D) 

Battery Holders - See Connectors, Battery (Vol. C), 
Retainers, Battery (Vol. C) 

Battery Plugs - See Connectors, Battery (Vol. C) 

Beads, Shielding, Ferrite - See Shielding, Beads, Ferrite 
(Vol. C) 

Beam Splitters-3700 
Alpha Inds. Inc. - TAG Millimeter Comp. 651 Lowell St, Methuen, MA 01844 

. .. . . . . . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . . . .. . . . ... . . . . . . . . .. . . . .•. . .. .. . .. 617-682-4661 
Eating Electro-Optics, New Englander Industrial Park, Holliston, MA 01746 

.......................................•.............. 617-429-8370;1-8Q(}.343-4912 
§ Optics for Research, Inc. P.O. Box 82, Caldwell, NJ 07006 ....•......... 201-228-4480 
tPlurner Precision Optics, 601 Montgomery Ave. Pennsburg, PA 18073 .• 215-679-6272 

Tele-Tech Corporation, P.O. Box 790, Bozeman, MT 59715 ............. 406-586-0291 
t UCE, Inc, 35 Rockland Rd., Norwalk, CT 06854 ......................... 203-838-7509 

Bearings-2500 - See Vol. C 

Beepers - See Bells, Buzzers, Gongs, Sirens & Aural 
Warning Devices (Vol. D) 

Bells, Buzzers, Gongs, Sirens & Aural Warning Devices-
2200 - See Vol. D 

Boards, Display, Graphic-2450 

Belts, Dial Drive - See Cords & Cable, Dial Drive (Vol. C) 

Belts, Drive-2500 - See Vol. C 

Benches, Consoles, Tables (Work Stations, Lab & 
Shop)-Also See Enclosures, Equipment and Panel 
Mounting-1400 - See Vol. C 

Bends & Twists, Microwave-3450 - See Vol. A 

Bezels, Shielded & Unshielded-2400 - See Vol. C 

Bimetals, Thermostatic-5300 . 
Alpha-Tel<, 7286 Murdy Circle, Huntington Beach, CA 92647 ............ 714-847-7515 
American Etching & MIg. 13730 Desmond St, Pacoima,. CA 91331-2796 

....................................................................... 818-896-1187 
Texas Instruments, Connector Systems Division, 34 Forest Street, Attleboro, MA 02703 

· . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. .. . . . . . .. .. . . .. . .. . . .. .. 508-699-3800;506-699-3450 
Texas Instrs., Mati" & Controls Grp, 34 Forest St, Attleboro, MA 02703 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617-699-3800 
Therm-O-Disc, Inc, Sub. Emerson Elec. Co, 1320 South Main St, P. O. Box 3538, 

Mansfield, DH 44907 ................................................. 419-758-5911 

Bins, Part Storage-1400 - See Vol. C 

Bins, Static Conductive-1400 - See Vol. C 

Blackbody Radiation Sources-2900 - See Vol. D 

Blowers, Centrifugal-2600 - See Vol. C 

Blowers, Scroll (Squirrel Cage)-2600 - See Vol. C 

Blowers, Tangential-2600 - See Vol. C 

Board Computers & Subassemblies, Multibus 
Compatible-2025 - See Vol. D 

Board Computers & Subassemblies, EXORBUS 
Compatible-2025 - See Vol. D 

Board Computers & Subassemblies, PC Bus 
Compatible-2025 - See Vol. D 

Board Computers & Subassemblies, Q Bus/Unibus 
Compatible-2025 - See Vol. D 

Board Computers & Subassemblies, S100 Bus 
Compatible-2025 - See Vol. D 

Board Computers & Subassemblies, STD Bus 
Compatible-2025 - See Vol. D 

Board Computers & Subassemblies, VME Bus 
Compatible-2025 - See Vol. D 

Boards, Adapter, IBM PC-2000 - See Vol. D 

Boards, Circuit, Clad-1700 - See Vol. C 

Boards, Circuit, Unclad-1700 - See Vol. C 

Boards, Display, Graphic-2450 
Applied Data Systems, 9811 Mallard Dr., Sta. 203, laural, MD 20708, 

800-541-2003;301-953-9326 ....................................... B·1041 
Dio-Rey, Div. 01 Info-Uta, 422 Cliff St., Fairview, NJ 07022, 201-941-4455 

• • • . • • • • .. • • . .. .. .. . • .. • . .. • • • • . .. • . • . • • • • . • • • .. • . • .. .. .. ... 1101058-1057 
Actel<, Inc, 12740 28th N.E., Seattle, WA 98125 ......................... 206-363-0217 
ADAC Corp., 70 Tower Office PI<., Woburn, MA 01801 ................... 617-935-6868 
Applied Micro Technlg. A Burr Brown Co. 3669 E. 44th Street, Tucson, AZ. 85713 

· ........................................................... '. . . . .. . .. .. 602-622-8805 
Automation Displays Inc. 3533 N. Wh~e Ave. Eau Claire, WI 54703 .... ' 715-834-9595 

t Aydin Corp., 700 Dresher Rd., Horsham, PA 19044 ...................... 215-657-7510 
t C & C Jetronic, Inc., Research Pk. 318 Wall St, Princeton, NJ 08540 .... 609-921-8540 

Colorgraphic Communications Corp., New Peachtree Rd., P.O. Box 80448, Atlanta, GA 
30366 .................. : . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . 404-455-3921 

§ Cromemco, Dynatech Corp, 280 Bernardo Ave., P.O. Box 7400, Mountain View, CA 
94039-7400 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • 415-964-7400 

Dataq Instruments, Inc, 825 Sweitzer Ave., Akron, OH 44311 ............ 218-434-4284 
Dig"al Equip. One Iron Way, Marlborough, MA 01752 
Dow Swijch, Screenprint/Dow, 271 Ballardvale St, P.O. Box 1332, Wilmington, MA 

01887 ................................................................ '617-935-6395 
Dymec, Inc, 8 Lowell Ave., Winchester, MA 01890 ....... 617-729-7870;8O(}.225-1151 

t Eastern Electronics MIg. Corp., National Patent Dev. Corp., 180 Roberts St, East 
Hartford, CT 06108 ................................................... 203-528-9821 

Enterprise Sy" Corp., P.O. Box 698, Dover, NH 03820 .................. 603-742-7363 
General Digital Corp.. 160 Chapel Ad., Box 1657, Manchester, CT 06040 

· . .. . .. . . . .. . . .. . .. . . . . . . .. ..... .. . . .. .... . . . .. . .. . ..... .. .. ..•• .. .. ... 203-647-9700 
GraphTec Services,lnc., 1600 N.W. Madrid Way, P.O. Box 1380, Boca Raton, FL 33432 

.. . . . . . . . .. . . . .. .. . . .. .. . .. .. . .. . .. . .. .. .. . . . . .. . .. .. . . . . . . . . . . .. . . . .. . 305-392-3373 
IDE Associates, Inc., 35 Dunham Rd., Billerica, MA 01821 ............... 617-683-6878 
lronics Incorporated, 798 Cascadilla St, lIheca, NY 14850 ....•...•..... 607-2n-4060 
KMC Systems, Inc., 140 Greenwood Ave. (Bldg. 3), Midland PI<., NJ 07432 

....................................................•.................. 201-44Hl007 
Lexklata, Division of Adage, Inc., One Fortune Dr, Billerica, MA 01821 ... 617-867-7070 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Boards, Display, Graphic-2450 (Cont'd) 
MatroxElecIrclnic systems, 1055 st Regis 81vd., Dorva~ au, CANADA H9P 2T 4 

..............•....•................................................... 514-685-2630 
Mauell Corp., 31 Old Cabin Hollow Rd., P.O. Box 339, Dillsburg, PA 17019 

: .•.. . . . ... . .. ... . .. . .. .. •.. .. . . . . . . . . .• . .. . .. . . . .. .. . .. . ... . .... ... . .. 717-432-8686 
Micro Indus1ries, 691 Greenscres1 Drive, Wastervilia, OH 43081 ......... 614-895-0404 
Pen<, 1730 S. Amphlett Blvd., Ste. 222, San Mateo, CA 94402 ........... 415-573-0801 
Preh El<lcIronic Industries, Inc., 470 E Main S1.. Lake Zurich, IL 60047-2578 

....................................................................... 312-438-4000 
Raster Graphics, Inc.. P. O. Box 5157, Bend. OR 97701 ................. 503-388-2584 
Siemens Components, Inc.. 0p1oelectronics Division, 19000 Homastead Rd., Cupertino, 

CA 95014 ............................................................ 408-257-7910 
Tektronix, Inc.. P.O. Box 500, 76/260, Beaverton, OR 97077 ........•... 8O().B35-9433 

§Wastem Dig~al Corp. 2445 McCabe Way,lrvine, CA 92714 ............. 714-863-0102 
Xycorn. 750 N. Maple Rd., Saline, MI48176 ............................. 313-429-4971 

Boards, Integrated Circuit - See Boards, Plug-in (Vol. C) 

Boards, Plug-in-3200 - See Vol. y 
Boards, Plug-in, Extender-3200 - See Vol. C 

Boards, Plug-in, Interface-3200 - See Vol. C 

Boards, Plug-in, Memory-3200 - See Vol. C 

Boards, Plug-In, Multifunction I/O Boards-2000 - See 
Vol. D 

Boards, Plug-in Processor-1900 - See Vol. D 

Boards, Plug-in, Prototype-4200 - See Vol. C 

Boards, Prewired, High Density-3200 - See Vol. C 

Boards, Printed Circuit - See Circuits, Printed, Rigid 
(Vol. C) 

Boards, Programming-3200 - See Vol. C 

Bobbins, Winding, Coil & Transformer-Also See Coil 
Assemblies & Forms-2500 - See Vol. C 

Bolometers, Infrared-2900 - See Vol. D 

Bolometers, Microwave-2900 - See Vol. D 

Bolts-2825 - See Vol. C 

Books - See Technical Books (Vol. D) 

Boosters, Low Line Voltage, Automatic - See Regulators 
& Stabilizers, Voltage (Vol. D) 

Boxes, Decade - See Decade Boxes (Vol. D) 

Boxes, Junction, Outlets & Wall Plates-1400 - See 
Vol. C 

Boxes, Metal & Plastic - See Enclosures (Various types) 
(Vol. C) 

Boxes, Power Outlet - See Boxes, Junction, Outlets & 
Wall Plates (Vol. C) 

Boxes, Shipping (Reusable) - See Enclosures, Shipping 
(Vol. C) 

Brackets, Antenna - See Mounts, Antenna (Vol. 0) 

Braid, Cable-Also See Wire Shielding-6000 - See Vol. C 

Brakes, Clutches, Electromechanical-3500 
Micro Mo Electronics, Inc., 7422nd Ave. s., St Petersburg, FL 33701, 

813-822-2529 ............................................... 8.1180,1898 
§ Regdon SolenOid, Inc., 3713 Grand Blvd., Brookfield, IL 60513,312-485-5152 

................................................................. B·l634 
Vernltech, 300 Marcus Blvd., Deer Pk., NY 11729,516-586-5100 •••••••• B·1267 
Dial Products Co., 19-21 Cottage Sl, Bayonne, NJ 07002 ............... 201-HE7-0720 

§ Machine Components Corp. 70 Newtown Ad., Plainview, NY 11603 .... 516-694-7222 
t Motion Control Group, American Precision Industries, 3229 Roymar Rd., Oceanside, CA 

92054 .. . . .. . . . . .. . . .. . .. . .. . . . . . .. . . . . .. . . . . .. . . . . . .. . .. . .. . . .. . .. . .. 619-439-7500 
PIC Design, P.O. Box 1004, Middlebury, CT 06762 ...................... 203-758-8272 

Brakes, Magnetic-3500 
t Micro Mo ElectroniCS, Inc., 742 2nd Ave. S., St Petersburg, FL 33701, 

813-822-2529 ............................................... B.1180,1898 
t Motor Technology, Inc., 2798 Culver Ave., Dayton, OH 45429, 513-294-1041 

................................................................. B·124O 
Regdon SolenOid, Inc., 3713 Grand Blvd., Brookfield, IL 60513, 312-485-5152 

................................................................. B·1634 
t Vernitech, 300 Marcus Blvd., Deer Pk., NY 11729, 516-586-5100 ••••.•.• B.103O 

Ambi-Tech Inds., 319 Knickerbocker Ave. Hillsdale, NJ 07642 .......... 201-666-0504 
§ 8 & 8 Motor & Control Corp. 8 & 8 Long Island City, Apple Hill Commons, Burlington, 

CT06013 ... , ......................................... 203-673-7151;8O().63IHB07 
tDial Products Co., 19-21 Cottage S1.. Bayonne, NJ 07002 ............... 201-HE7-Q720 

PRODUCT INDEX & DIRECTORY 
§ Eaton Corp.!CutIer-Hammer Prods, Aerosp;we & Commercial Controls Div,4201 N. 

27th S1.. Milwaukee,WI53216 ........................................ 414-449-7487 
§tFacet Enlerprises,lnc.. Elmira, NY 14903 ............................... 607-737-8011 
§tMachine Components Corp. 70 Newtown Ad., Plainview, NY 11603 .... 516-694-7222 

t Motion Control Group, American Precision Industries, 3229 Roymar Rd., Oceanside, CA 
92054 ...................•.........................................•.. 619-439-7500 

t Perfect Gear & Instrument Designalronics, Inc. 2101 Jericho Tpk., New Hyde Park, NY 
11040 .. . .. . . . . . . .. . . . . .. . .. .. . . . . . . .. .. . .. .. . . . . .. . . .. .. .. . .. . . .. .. .. 516-328-3300 

t PIC Design, P.O. Box 1004, Middlebury, CT 06762 ..................... ,. 203-758-8272 
§Square 0 Co.. Executive Plaza, Palatine, IL 60067 ...................... 312-397-2600 
t SR Engineering. BW/IP Intemationa~ Inc., 13961 Nautilus Or, Dept E, Garden Grove, CA 

92843 ..... , . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 714-554-4200 
tSteriing Instruments, 2101 Jericho Turnpike, New Hyde PI<, NY 11040 .. 516-328-3300 
tTechno, A DSG Co"l)8lly, 2101 Jericho Tunpike, New Hyde Park, NY 11040 

...............................................•...........•.........•. 516-328-3970 

Brakes, Mechanical-3500 
Jan Hardware MIg. Co., 47-2736th St, Long Island City, NY 11101, 718-36HI800 

....................................................... C·1607,1614,l632 
t Motor Technology, Inc., 2798 Culver Ave., Dayton, OH 45429, 513-294-1041 

................................................................. 8·1240 
§t Facet Enterprises, Inc.. Elmira. NY 14903 ............................... 607-737-8011 
§t Machine Components Corp. 70 Newtown Rd., Plainview, NY 11803 .... 516-694-7222 

PIC Design, P.O. Box 1004, Middlebury, CT 06762 ...................... 203-758-8272 
tSterling Instruments, 2101 Jericho Turnpike, New Hyde PI<., NY 11040 .. 516-328-3300 
t Stock Drive Products, Div. of Designatronics, Inc.. 2101 Jericho Turnpike, New Hyde PI<., 

NY 11040 .................................................. 516-328-0200;328-3300 
t Techno, A DSG Company, 210f Jericho Tunpike, New Hyde Park; NY 11040 

. . . . . . . . . .. . . • . . . . . .. . .. . . .. . .. . .. . . . . . . . . . .. .. . . . . . . . . .. .. . .. . . . . . . . .. 516-328-3970 
t Vernijech, 300 Marcus Blvd., Desr PI<., NY 11729 ....................... 516-586-5100 

Breadboard Assemblies-4200 - See Vol. C 

Breadboards & Breadboard Kits - See Kits, 
Breadboarding (Vol. C) 

Bridge Rectifiers, Silicon-Also See Rectifiers, Bridges & 
Assemblies-4800 - See Vol. A 

Bridges, Admittance-2900 - See Vol. D 

Bridges, Antenna - See Bridges, RF (Vol. D) 

Bridges, Audio-1900 - See Vol. D 

Bridges, Capacitance-2900 - See Vol. D 

Bridges, Deviation-2900 - See Vol. D 

Bridges, Dissipation Factor-2900 - See Vol. D 

Bridges, Impedance-2900 - See Vol. D 

Bridges, Inductance-2900 - See Vol. D 

Bridges, Kelvin-2900 - See Vol. D 

Bridges, LCR-2900 - See Vol. D 

Bridges, Limit - See Bridges (Specific Types) (Vol. 0) 

Bridges, Megohm - See Bridges, Resistance (Vol. D) 

Bridges, Power, RF-2900 - See Vol. D 

Bridges, Programmable - See Bridges (Specific Types) 
(Vol. 0) 

Bridges, Q-2900 - See Vol. D 

Bridges, Ratio - See Meters, Ratio (Vol. D) 

Bridges, Resistance-2900 - See Vol. D 

Bridges, RF-2900 - See Vol. D 

Bridges, Silicon Cell-4800 - See Vol. A 

Bridges, Strain Gauge-2900 - See Vol. D 

Bridges, Synchro & Resolver-2900 - See Vol. D 

Bridges, Telephone/Data-1900 - See Vol. D 

Bridges, Temperature-2900 - See Vol. D 

Bridges, Wheatstone-2900 - See Vol. D 

Brushes & Brush Assemb/ies-3500 
§ Airflyte Elctms. Co., 56 New Hook Rd., P. O. Box 231, Bayonne, NJ 07002, 

201-436-2230 ............................................... 801188-1190 
t Fabrlcast, 2517 Seaman Ave., P.O. Box 3176, S. EI Monte, CA 91733, 

818-443-3247 .... ;............................................... B.1207 
t Graphite Metellizlng Corp., 1036 Nepperhan Ave., P.O. Box 110, Yonkers, NY 

10702, 914-968-8400 ............................................. B.1212 
t Utton Poly-Scientific, 1213 N. Main St, Blacksburg, VA 24060-3100,703-953-4751 

.................................................. B·1221-1222,1224,123O 
tDanmar Inds., 9705 Lurline Ave.. Chatsworth, CA 91311 816-882-7979/5280 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
t t=ngelhard Corp., Menlo PIt, CN40, t=dison, NJ 08816 ..... 20HI32-6ooo;6<JO.932-0444 

(in NJ} 
§t Eraser Co., Box 4961, Syracuse, NY 13221 ............................. 315-454-3237 
§t Facet Enterprises Inc, Elmira, NY 14903 ..........•...............•.... 607-737-6011 

§GG-Thorsen, 1801 Morgan St, P.o. Box 1209, Rockford, IL 61105-1209 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .. 815-966-9661 

Jonard Industries Corp., 134 Marbledale Rd., Tuckahoa, NY 10707 ...... 914-793-0700 
Utton Potentiometer Div, 750 So. Funon Ave, Mt Vernon, NY 10551 ... 914-664-7733 

tMaurey Instrument Corp, 4555 W. 60th St, Chicago, IL 60629 .......... 312-581-4555 
tMicro-Products Engineering Co., 230 Ridgewood Ave, Newarl<, NJ 07106 

........................................................... 201-624-6467 
Stackpole, Carbon Div, 201 Stackpole St, Sl Marys. PA 15857 ......... 814-781-1234 

§t Superior Carbon Products, Inc., Hwy. 35, Superior Place, Walnut Grove, MS 39189 
....................................................................... 601-253-2442 

§ Techni-Tool, 5 Apollo Rd., Box 368, Plymouth Meeting, PA 19462 ....... 215-825-4990 
Thermotech, Div. of FL Industries Inc, 1203 S. 5th St, Hopkins, MN 55343 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ........................... 612-933-9400 
tUnitindustries 1140 E. Valencia Or, Fullerton, CA 92631 ............... 714-671-4161 

Buffers, Data - See Spoolers, Printer Buffers (Vol. D) 

Bulbs - See Lamps, Miniature & Subminiature (Vol. B) 

Bumpers-2825 - See Vol. C 

Burnishers, Contact-5400 ...;. See Vol. C 

Burnishers, Flexible Head-5400 - See Vol. C 

Bus Bars, Surface Mount-3200 - See Vol. C 

Bus Bars & Systems-3200 - See Vol. C 

Bus Compatible Instruments - See Instruments, Test and 
Measuring, GPIB Compatible (Vol. D) 

Bushings, Glass, PlastiC, Metal, Rubber, etc.-2500 -
See Vol. C 

Busses, Multibus, Q Bus, S100 Bus, STD Bus - See 
Board Computers & Subassemblies (Vol. D) 

Buzzers, Electronic - See Bells, Buzzers, Gongs, Sirens & 
Aural Warning Devices (Vol. D) 

Cabinets, Plastic - See Enclosures, Nonmetallic (Vol. C) 

Cabinets & Accessories, Metal - See Enclosures, 
Equipment & Panel Mounting (Vol. C) 

Cable, Audio-6000 - See Vol. C 

Cable, Battery Booster-6000 - See Vol. C 

Cable, Coaxial-6000 - See Vol. C 

Cable, Communication-6000 - See Vol. C 

Cable, Computer-6000 - See Vol. C 

Cable, Data Transmission-6000 - See 1101. C 

Cable, Dial - See Cords & Cable, Dial Drive (Vol. C) 

Cable, FEP Insulated-6000 - See Vol. C 

Cable, Fiber Optic-2475 
§ AMP, Box 3608, Harrisburg, PA 17105, 800-362-5673 ••••••.••••.•••••• C-1273 

§t Belden Wire and Cable, Cooper Industries, P.O. Box 1980, Richmond, IN 47375, 
317-983-5200;800-BELDEN-l ................................. C-1772,1813 

§ Daburn Eleclronics" Cable Corp., 70 Oek St., Norwood, NJ 07648, 201-768·5400 
................................................................. C-1838 

F1beroptlc Systems, Inc., 4680-B E. Los Angelas Ave., Simi Valley, CA 93063, 
805-583-2088 .................................................... B-1167 

Interoptics, Purdy Group, 770 Airport Blvd., Burlingame, CA 94010,415-347-7727 
................................................................. B-ll69 

t MERET, Inc., 1815 24th St., Santa Monica, CA 90404-4998, 213-828-7496 
................................................................. B-1172 

Microdot, Interconnect Systems Division, 201 Progress Dr., Montgomeryville, PA 
18936,215-699-5373 ............................................. C-1456 

§t Allied Precision Electronics Corp., 1702-0 Ponderosa, College Station, TX 77840 
· . .. . .. .. .. . .. . .. . .. .. . .. .. . .. .. .. . .. . .. .. .. . .. .. . . .. . .. . . . .. .. . .. . . ... 409-693-5397 

Andrew Corp., 10500 W. 153rd St, Orland PI<, IL 60462 ................. 6<JO.255-1479 
§t AT&T, 555 Union Blvd., Allentown, PA 18103 ........................ 1-8<JO.372-2447;ln 

Canada:l-6(JO.553-244B 
§ Banner Engineering Corp, 9714 - 10th Ave. N, Minneapolis. MN 55441 

....................................................................... 612-544-3164 
§tBerkTek, Inc., Box 668, RD 1, New Holland, PA 17557 .................. 717-354-6200 
§t B1W Cable Systems. Inc., 22 Joseph E. Warner Blvd., N. Dighton, MA 02764 

· .•..•..•..•.......•.... , . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . •• . • . . . . . .. 617-622-6600 
Breeze-Illinois. Trans Technology Corp, 8623 North Industrial Ad., Peoria,IL 61615-1564 

· .. . .. . . . . .. . .. .. . .. .. . . .. . .. .. .. . . . . .. .. .. .. .. .. .. . . .. . .. .. .. .. . . . .. .. 309-693-3322 
§ BRlntec Corp, Brand-Rax Cable SysterJ1S DMsion, 1600 W. Main St, Willimantic, CT 

06226-1128 .. . .. .. . .. . .. .. .. .. . .. . .. . .. . . .. .. .. . .. . .. .. . • . .. . . . . . .. .. 203-456-8000 
§Cablex, Inc., 96 Inverness Dr. E., Ste. J, Englewood, CO 80112 .......... 303-792-5760 
§ Canada Wire and C8b1e Umhed, 250 Ferrand Or. Don Mills, Ontario, CANADA M3C 3J4 

· . . • . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . 416-424-5000 

Cable, Fiber Optic-2475 (Cont'd) 
Canstar, Canada Wire & Cable, Ltd., 3900 Victoria Pk. Ave, North YDI1<, Onl, CANADA 

M2H 3H7 ............................................................ 416-756-4100 
§Codenoll Technology Corp, 1086 N. Bwy, Yonkers, NY 10701 .......... 914-965-6300 

Computer System Products, 14305 21 st Ave. N, Minneapolis. MN 55447 
........................................................ 612-476-8666;6(JO.422-2537 

Dolan-Jenner Inds, Box 1020, Woburn, MA 01601 ...................... 617-935-7444 
§ Dyma Engineering, Box 1535, Los Lunes NM 67031 ................... 505-665-6700 
t Electro Weave, 425 Shrewsbury St, Worcester, MA 01604 .............. 617-752-6932 
t EOT ec Corporation, 3M Corporation, 420 Frontage Road, West Haven, CT 06516 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-934-7961 
Fibarguide Industries Inc, 1 Bay St, Stirling, NJ 07980 .................. 201-647-6601 
Fibaroplics Technology, Inc, Quassett Rd., Pomfre\ CT 06256 .......... 203-926-0443 

t Fibronics International Inc., Communicalions Way, Independence Pari<, Hyannis. MA 
02601-1892 .......................................................... 617-IT6-07oo 

tGalhe, 2 Tower Dr, Wallingford, CT 06492 .............................. 203-265-7126 
§t General Cable Co, Fibar Optics Div, 160 Fieldcrest Ave, P.O. Box 7610, Edison, NJ 

06616-7610 .......................................................... 201-225-4760 
General Fiber Optics, Inc., 96 Commerce Rd., Cedar Grove, NJ 07009 .. 201-23~3400 

W. L Gore & Assocs, Inc, 1505 N. Fourth St, P.O. Box 1369, Flagstaff, AZ. 66002 
· . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . .. . . . . . .. . . .. . .. 602-526-1290 

GTE SUPPLY, GTE Communications Systems. 5225 Wiley Post Way, Sa~ Lake City, UT 
84116 .. .. .. .. . .. . . . . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .... 600-433-4637 

t Hewlett-Packard Co., 19310 Pruneridge Ave. CIC,IFD, Cupertino, CA 95014 
· . .. . . . . . .. . . . . . . . . . .. . . . . . . . .. .. . . . . . . . . . . .. . .. .. . . . .. .. .. . . . .. . .. Call Loca1 Sis. 0If. 

§t ITT Electro-Optical Prods, ITT Corporation, 7635 Plantation Rd., Roanoke, VA 24019 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . .. . . . . . . . . .. . . .. . .. . . . . . ... . . . .. 703-563-0371 

t Manage, Inc., Fibre Optics Elctms. Sys Grp., P.O. Box 175, 40 Nichols Ad., Chicopee, MA 
01014 ................................................................ 413-592-9123 

§t Manhattan Electric Cable Corporation, 1 Station Plaza, Rye, NY 10560.. 914-967-6000 
§ Math Assocs.. 2200 Shames Dr, Westbury, NY 11590 .................. 516-334-6600 

Mechatronics/SAB Inc, 2635 62nd Ave. SE., P.O. Box 20, Mercer Island, WA 96040 
....................................................................... 206-236-1000 

Micro-Coax Components, Inc., a un Company, Box E. Collegeville. PA 19426 
· . . . . . . . . . . . . . . . .. . . . .. . . . . . . . .. .. . . . . . . . .. . .. . . . . . .. .. . .. . .. . . . . . . .. .. 215-46~37oo 

§Olympic Wire & cable, 1 Madison Ad., Fairfield, NJ 07006 .............. 201-227-7996 
t Optelecom, Inc., 15930 Luanne Or, Gaithersburg, MD 20877 ............ 30HI4D-2121 
t Pastemack Enlerprises P.O. Box 16759, Irvine, CA 92713 ........ :..... 714-261-1920 
§ Phalo Corp., Transhron Corp., 900 Ho~ Ave, Manchester, NH 03103 .... 603-669-4347 

Philadelphia Insulated Wire Co. Inc., 333 New Albany Ad., Moorestown, NJ 06057 
· . . . . . . . . . . .. . . . . .. . .. . . . . .. . .. . . . . . .. . . . . . . . .. . . .. . . . . . . .. . . . . . . . . .... 609-235-6700 

§ Photoswitch Div., Allen Bradley Co. 265 Winter St, Wa~harn, MA 02154 
· .. . . .. . . . .. . . . . . . . . .. . . . . . . . . . . . . .. .. .... .. . .. ... .. . . . .. . .. . . . . . .. . . .. 617-466-8000 

Raychem Corp, Elctrns. Grp., 300 Constitution Dr, Menlo Pari<, CA 94025 
...................... , . . . . . . .. . . . . . .. .. .. .. . .. . .. .. .. .. . .. . . . .. . . . . ... 415-361-3660 

Rehlander Assocs., l1eA Bridge St, Beverly, MA 01915 ................. 617-922-5961 
§t Remee Products Corp., 41 Bridge St, Florida, NY 10921 ................ 914-851-4431 

Siecor Corp., 469 Slecor Park-CO, Hickory, NC 26603-0489 •.. . . . . . . . . .. 704-327-5000 
§tSpecTran Corp., 50 Hall Road, Sturbridge, MA 01566 ................... 617-765-0651 
§t Standard Wire & Cable Co., 2345 Alaska Ave, EI Segundo, CA 90245 ... 213-536-0006; 

(600}-447-0006/821-5276 
§ Storm Products Co., 116 Shore Drive, Hinsdale, IL 60521 .....•......... 312-323-9121 

Textro, P.O. Box 381, Greer, SC 29652-0381 ............................ 803-679-0752 
§ Thomas & Betts Corporation, 1001 Frontier Road, Bridgewater, NJ 08807 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201-665-1600 
t United Wire & Cable Corp, 425 Shrewsbury St, Worcester, MA 01604 .. 617-757-3872 
§ Vertex Computer Cable & Products, 61 Executive Blvd., Farmingdale, NY 11735 

....................................................................... 516-293-1610 
Welch Allyn, Inc., Industrial Products DiVision, Jordan Rd., Skaneateles Falls. NY 

13153-0167 .......................................................... 315-665-6945 
§t Western Electronic Products Co, 915-G Calle Amanecar, San Clemente, CA 92672 

· . .. . .. . .. .. . . . .. . .. . .. .. .. .. . .. . . .. . . . . .. . .. . . . .. . . . . . . .. .. . . . .. . .. ... 714-492-46IT 
§t Whhmor Wire & Cable, 27737 Ave. Hopkins. Valencia, CA 91355 ....... 605-257-2400 

t Woven Electronics. Woven Electronics Corporation, Old Stage Road, Simpsonville, SC 
29661 ................................................................ 803-963-5131 

Cable, Flame Retardant-6000 - See Vol. C 

Cable, Flat-6000 - See Vol. C 

Cable, Heater-6000 - See Vol. C 

Cable, High Temperature (Over 125°C)-6000 - See 
Vol. C 

Cable, High Voltage (1,000 Volts & Over)-6000 ;... See 
Vol. C 

Cable, Instrumentation & Control-6000 - See Vol. C 

Cable, Intercommunication & Sound System - See 
Cable, Audio (Vol. C) 

Cable, Irradiated-6000 - See Vol. C 

Cable, Low Capacitance-6000 - See Vol. C 

Cable, Microphone-6000 - See Vol. C 

Cable, Multiconductor-6000 - See Vol. C 

Cable, Plenum-6000 - See Vol. C 

Cable, Power-6000 - See Vol. C 

Cable, Retractile - See Cords, Retractile (Vol. C) 

Cable Retractors-1400 - See Vol. C 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Cable & Assemblies· (MIL)-2440 

Cable, Ribbon - See Cable, Flat (Vol. C) 

Cable,· Rotator Antenna - See Cable, Multiconductor 
(VotC) 

Cable, Satellite-6000 - See Vol. C 

Cable, Security-6000 - See Vol. C 

Cable, Shielded-6000 - See Vol. C 

Cable, Speaker-6000 - See Vol. C 

Cable, Telephone-6000 - See Vol. C 

Cable, TFE Insulated-6000 - See Vol. C 

Cable, Thermocouple-6000 - See Vol. C 

Cable, Transmission Wne, Power-6000 - See Vol. C 

Cable, Triaxial-6000 - See Vol. C 

Cable, TV (Incl. Camera)-6000 - See Vol. C 

Cable, Twisted Pair-6000 - See Vol. C 

Cable, Woven Conductor-6000 - See Vol. C 

Cable & Assemblies (MIL)-2440 
American Insulated Wire Corp., leviton MIg. Co., 36 Freeman St., Pawtucket, RI 

02862, 401-726-0700 •••••••••••.•.•••••••••••••••••.••••••••••••• C'1770 
Amphenol Corporation, Corporate Headquarters, 358 Fall Avenue, Wallingford, 

CT 06492, 203-281-3200 •••••.••••••••••••••••••••••.••••••••••••• C'1274 
Beldan Wire and Cable, Cooper Industries, P.O. Box 1980, Richmond, IN 47375, 

317-983-52OO;800-BELDEN-1 ••••••••••••••••••••••• C'1772,1802-1806,1813 
t Breeze-Illinois, Trans Technology Corp., 8823 North Industrial Rd., Peoria, IL 

61615-1584,309-693-3322 ................................... C'1814-1815 
§t Brim Electronics, P.O. Box 336 E, Fair Lewn, NJ 07410, 201-796-2886 

........................................ C'1816-1817,1819-1820,1822-1825 
t Cable Systems, Ine., 210 Broadway, Everett, MA 02149, 617-389-7080 • • • C'1826 

Caton Connector Corp., Jones River IndL Pk., 20 Wapping Rd., Kingston, MA 
02364, 617-585-4315 ••••••••••••••••••••••••••••.•••••••.••• C'1299-1300 

Component MIg. Sve., Inc., 1 Component Dark, W. Bridgewater, MA 02379, 
508-580-11111 .................................................... C'1304 

Consolidated Electronic Wire & Cable, 11044 King St., Franklin Park, IL 
60131-.1412; 312-455-8830 ........................................ C'1835 

§t Dabum Electronics & Cable Corp., 70 Oak St., Norwood, NJ 07648, 201-768-5400 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • •• C'1838-1840 

Genarallnatrument, Network Cable Div., P. O. Box 1729, Hickory, NC 28603, 
704-324-2200;800-438-3331 ........................................ C'1845 

tGSI Corp., 1917 Greensprlng Dr., Timonium, MD 21093,301-252-1768 
••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••• C'1850-1852 

Hudson Industries, 36 Executive Drive, Hudson, NH 03051, 603-880-n12 
• •••.••••••.•••••••••••••••••••••••••••••••••••.•••••••••••••••.• C'1855 

t Jattron Products, P.O. Box 337, E. Hanover, NJ 07936, 201-1187-11571 
.••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••• C'1406-1407 

§t Judd Wire, High VoHage Engrg., 57 Tumpike Rd., Turners Falls, MA 01376, 
413-863-4357 ............................................ B'1012, C'1857 

§t MIcrodot, Interconnect Systems DiviSion, 201 Progress Dr., Montgomeryville, PA 
18936,215-699-5373 ................................ B'1016, C'1456,1863 

National Wire & Cable Corp., 136 San Fernando Rd., Los Angeles, CA 
90031-1780,213-225'5611 •••••••••••••••••••••••••••••• C'1874,18n-1882 

§ Pomona Electronics, 1500 E. 9th St., P.O. Box 2767, Pomona, CA 91766, 
714-623-3463 ............................................... C'1489,1708· 

Precision Interconnect, 16840 SW 72nd Ave., Portland. OR 97224, 503-820-9400 
• • • • • • • • • • • • • • . • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• C'1902-1903 

t Product Technology, Inc., 2811-B McGaw Avenue, Irvine, CA 92714, 
714-474-8998 .................................................... C'1735 

Ritz Electronics/Relco, 196 Queen St. N., New Dundee, Ont, CANADA NOB 2EO, 
519-696-2616 .................................................... C'1089 

Rowe Industries, Inc., 6225 Benore Rd., P.O. Box 68n, Toledo, OH 43612, 
419·729-9761 ............................................... C'1532-1534 

t Shogyo Internallonal Corp., 287 Northern Blvd., Great Neck, NY 11021, 
516-466-0911 •••••••••••••••••••••••••••••••••••••.••••••••• C'1551,1907 

tTrompeter Electronics, Inc., 31186 Le Bays Dr., P.O. Box 5089, Westlake Village, 
CA 91359-5089, 818-707-2020 ..................................... C'1581 

§t U.s. Power Converting Company/Relco, Leonard V. Snow & Assocs., 21517 
Ocean, Torrance, CA 90503, 213-316-9984 • • . • • • • • • • • • • • • • • • • • • • . • •• C'1089 

ABL Electronics Supply, Inc. 1736 Front St, Yorktown Hgts., NY 10598 
............................................................. : . .. . . .. .. 914-962-2253 

t Accurate Electronics. 169 S. Abbe Rd. P.O. Box 1287, Elyria, OH 44036 
...................................................................... , 216-366-6330 

Adirondack Wire & cable Co. Inc.. 1451 New Britain Ave., Fannington, CT 06032 
..................................................................... 1-203-6n-2657 

Advanced Techn Research Labs., 5645 K General Washington Dr. Alexandria, VA 
22312 ................................................................ 703-750-2920 

Alpha Products. Inc., 5740 Corsa Ave. # 104, Westlake Village, CA 91362 
· ......•...................•.................. , ......... , . .. . .. ..•. . ... 818-889-9304 

Alpha Wire Corp.. 711 Lidgerwood Ave., P.O. Box 711, Elizabeth, NJ 07207-0711 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . .. 201-925-8000 

Arnphenol Corporation, LPL Investment Grp., 20 Valley St, Endicott, NY 13760 
.....................................................•.......•......... 607-754-4444 

Amphenol Products. 4300 Commerce Ct, Lisle. IL 60532 ............... 312-983-3500 
t Amphenol RF Operations, Amphenol Corporation, One Kennedy Avenue, Danbury, CT 

06810................................................................ 203-743-9272 
Atlantic Research, 5390 Cherokee Ave., Alexandria, VA 22312 .......... 703-642-4000 

PRODUCT INDEX & DIRECTORY 
Augat, Inc. Interconnection Products Group. 33 Perry Ave.,P.O. Box 719, AttIeboro,MA 

02703 .......•........•............... " . . .. ... .. . .• . ... . .. ... ..•.. ... 617-222-2202 
§t BRlniec Corp.. Brand-Rex Cable Systems Division, 1600 W. Main St, WiIHmantic, CT 

06226-1128 .... .. .. .. .. .. .. .. .. .. .. . . . .. . .. .. .. . .. • . . . .. . .. .. . . . . . ... 203-456-8000 
Burton Electrical Engineering, WyIe laboratOries, 111 Maryland Street, P.o. Box 217, EI 

Segundo, CA 90245-0217 .......•.....................•.............. 213-772-1406 
tCabietest Products Co. 81 W. Wyoming Ave., Melrose, MA 02176 ...... 617-665-2932 
§ Cable .. Inc. 96 Inverness Dr. E., Ste. J, Englewood. CO 80112 .......... 303-792-5760 
tCapulum Cable Technology. Ltd.. 106-195 Stafford Road Napean. Ontario, CANADA 

K2H9Cl ............................................................. 613-72&-1966 
t cardinal Conlrol Co., 110 Kensington Ad., Kensington, CT 06037 ....... 203-82&-6379 
tCoaxitube Corp. 245 Naylor Mill Ad., Salisbury, MD 21801 .............. 301-546-3911 

Computer System Products. 14305 21st Ave. N., Minneapolis. MN 55447 
........................................................ 612-476-6866;80<1-422-2537 

§Conlrol cable. Inc., 7261 Ambassador Ad., Baltimore. MD 21207 ........ 301-298-4411 
§CoonarWire Co. 9186 Independence Ave., Chatsworth, CA 91311 ...... 816-882-8311 

§tDearbom Wire & cable,lnc.. 250 W. Carpenter, Wheeling, iL 60090 ...... 312-459-1000; 
800-323-0198 

t Diiwol, 3325 North Service Ad., Burlington, Ontario, CANADA L7N 3G2 .............•... 
416-335-2343 

§t Dyma Engineering, Box 1535. Los Lunes, NM 87031 ..................• 505-865-8700 
t Electroprep, Inc.. At 28A, P.O. Box 437, cataumet. MA 02534 . . . . . . . . . . .. 617-563-5559 
t E.M.S. Div. of Sandberg Industries, 2922 Dow Street Tustin, CA 92680 ................ . 

714-669-9473 
t Excel SpeciaHy Corp. 6335 N. Broadway, Chicago. IL 60680 . . .. . .. . .. .. 312-262-4781 
t Flexco Microwave, Inc., P.O. Box 174, Karrville Ad., Port Murray, NJ 07865 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . 201-689-3020 
tFM&T Industries,lnc., 145 S. Church St, P.O. Box 204, Shrewsbury, PA 17361 

....................................................................... 717-235-3000 
t Gavitt Wire & cable, Brooklield, MA 01506 .. ..... .. . .. .. .... .. .. . .. ..... 617-867-6476 
t W. L Gore & Assocs., Inc. 1505. N. Fourth St, P.O. Box 1389, Flagstaff, AZ 86002 

.. . . . .. .. . . . . . . . . .. . .. . .. . . . . . . . . . . .. . . .. . .. .. .. . . . . . .. . . . . . . .. . . .. . ... 602-526-1290 
t W. L Gore & Assocs., 555 Paper Mill Ad., Newarl<, DE 19714 ........... 302-738-4880 

Judd Wire. High VoHaQe Engrg., 870 Los Vallecnos Blvd., San Marcos, CA 92069 
....................................................................... 619-744-7720 

t Lamtech Eiec1ronics. 620 Easy Street Garland. TX 75042 .............. 214-272-3504 
Hance Wire & Cable, Inc., 1010 Sherman Ave. Harnden, CT 06514 ...... 203-288-5571 
t Lynn ElectroniCs. 915 Pennsylvania Blvd., Feasterville. PA 19047 ........ 215-6n-6700; 

800-523-6075 
§ Markel Corp., P.O. Box 752, Norristown, PA 19404 ...................... 215-272-8960 

National Telephone & Electronics Inc., 2350 N.W. 96 Avenue. Miami, FL 33172 
....................................................................... 305-592-0551 

t N.ED. cable Co. Div. of Electro-Prep, Inc. 16 Proctor St, Salem. MA 01970 
....................................................................... 617-745-9911 

tOlympic Wire & Cable, 1 Madison Rd., Fairfield, NJ 07006 .............. 201-227-7996 
tParlex Corp. 145 Milk St, Methuen, MA 01844 ................. 617-685-4341, Ext. 265 
t Pasternack Enterprises, P.O. Box 16759, Irvine, CA 92713 .............. 714-261-1920 

§t Precision Tube, Church Ad & Wissahickon N. Wales, PA 19454 .:...... 215-699-5801 
Pulse Tronic Inc., P.O. Box 5196, Ville St Laumet. Que., CANADA H4L 4Z8 

....................................................................... 514-747-6028 
t Aeacte~ Inc., 687-0 Lofstrand La., Rockville, MD 20850 ................. 301-279-5535 

Sealectro-BICC Electronics. 40 Lindeman Dr. Trumbul~ CT 06611 ...... 203-372-4118 
SPS Inc. (Muirhead Vactric), 51 Commerce St, Springfield, NJ 07081 ... 201-376-1222 
Storm Products Co. 116 Shore Drive, Hinsdale, IL 60521 ............... 312-323-9121 

§ Support Systems Inll Corp. 150 SoUlh Second St, Aichmond, CA 94804 
....................................................................... 415-234-9090 

§ Symbex Corp. 3M Co. 72 Corwin Dr. Box 938, Painesville, OH 44077 .. 216-354-0925 
tTech Labs. Inc. 500 10th St, Palisades PI<.. NJ 07650 .................. 201-944-2221 
t Tevelec, Ltd., 977 Pantera Drive, Mississauga, Ontario, CANADA L4W 2W6 

....................................................................... 416-624-5241 
tTextro, P.O. Box 381, Greer,.SC 29652-0381 ............................ 803-879-0752 
t Vertex Computer Cable & Products, 61 ExecUlive Blvd., Fanningdale. NY 11735 

....................................................................... 516-293-1610 
tVic10r Elec. Wire & Cable, 618 Main Sl. W. Warwicl<. AI 02893 .... 401-82H700;SALES 

. 401-821-7800 
§tWeslern Electronic Products Co. 915-G Calle Amanecer, San Clemente. CA 92672 

· . .. . .. . . .. . . . . .. . . . . . . . .. . .. . . . . .. .. .. .. . . . .. . . . .. . .. . . .. . .. . . . .. . . ... 714-492-46n 
tWestern Aeserve Electronics, 2150 Highland Ad., Twinsburg. OH 44087 

, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .. 216-425-4951 
Whitmor Wire & Cable. 27737 Ave. Hopkins. Valencia, CA 91355 ....... 805-257-2400 

§tWilco Wire & cable Co. Inc. 1921 Las Plumas Ave. San Jose, CA 95133 
· .. . .. . . . . . . . . . . . . .. . . . . . . . . . .. • . . . . .. . .. .. .. .. .. . . . . . . . . . . . . . . . . . .. . .. 408-926-8880 

tWire-Pro,lnc., 23 Front Street, Salem, NJ 08079 ......... 609-935-7601;609-935-7651 
tZippertubing Co., Box 61129, Los Angeles, CA 90061 ................... 213-321-3901 

Cable & Connectors, Satellite Antennas-1900 - See 
Vol. D 

Cable Assemblies & Harnesses-6000 - See Vol. C 

Cable Assemblies, Microwave-3450 - See Vol. A 

Cable Fault Locators-2900 - See Vol. D 

Cable (MIL), Flat-2440 
Amphenol Corporation, Corporate Headquarters, 358 Fall Avenue, Wallingford, 

CT 06492, 203-281-3200 .......................................... C'1274 
§t Oabum Electronics & Cable Corp., 70 Oak St., Norwood, NJ 07648, 201-768-5400 

................................................................. C'1838 
tGSI Corp., 1917 Greensprlng Dr •• Timonium, MD 21093, 301-252·1768 

• • • • ... • • .. .. • • • .. .. .. • • • • .. .. • .. .. • .. .. • . • .. • • • • .. • • .. .. • •• C'1850-1852 
t Advanced Circutt Technology, 118 Northeastern Blvd., Nashua, NH 03062 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. 603-88<Hl000;800-234-FLEX 
§t Alpha Wire Corp. 711 Lidgerwood Ave., P.O. Box 711, Elizabeth, NJ 07207-0711 

· • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201-925-8000 

§-Product sold through distributors t-Productmeets MIL specs EEM 1988 



PRODt)CT INDEX & DIRECTORY 

Amphenol Corporation, LPL Investment Grp., 20 Valley St, Endicott. NY 13760 
.•..... , ......•......•..... " .................... " ..•.. .. . .. ... .• .. ... 607-754-4444 

Amphenol Products, 4300 Commerce Ct, Lisle, IL 60532 ............... 312-983-3500 
§tBrim Electronics, P.O. Box 336 E, Fair Lawn, NJ 07410 ................. 201-796-2886 
§t BRinlee Corp. Brand-Rex Gable Systems Division. 1600 W. Main Sl, Willimantic, CT 

06226-1128 .. . .. . . .. .. . . . . . . . . .. . .. . . . . . . . . . . . . . . .. . . . . . . . ... . . . . . ... 203-456-8000 
§ Cablex, Inc., 96 Invemess Dr. E.. ste. J, Englewood. CO 80112 .......... 303-792-5760 

Dearbom Wire & Gable. Inc., 250 W. Carpenter, Wheeling,IL 60090 ...... 312-45~looo; 
8()().323-0198 

t W. L Gore & Assocs., Inc., 1505 N. Fourth St, P.O. Box 1389, FlegstaH, p;z. 86002 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . 602-526-1290 

tWo L Gore &Assocs., 555 Paper Mill Rd., Newarl<, DE 19714 ........... 302-736-4880 
§t King Wire & Cable Corp., 17~5 110 Ave. Jamaica. NY 11433 ......... 718-657-4422 

§ 3M-Electronic Products Division, Bldg. 502, P.O. Box 2963, Austin, TX 7876~2963 
....................................................................... 512·834-1800 

Omega Engineering, Box 4047, stamford. CT 06907 .................... 203-35~1660 
Raychern Corp. Elctms. Grp., 300 Constitution Dr. Menlo Pari<, CA 94025 

....................................................................... 415-361-3860 
§ Support Systems Intl Corp. 150 South Second St, Richmond, CA 94804 

....................................................................... 415-234-9090 
Symbex Corp. 3M Co. 72 Corwin Dr. Box 938, Painesville. OH 44077 .. 216-354-0925 

tTeeh Labs., Inc., 500 10th St, Palisades PI<., NJ 07650 .................. 201-944-2221 
tTernp-Flex Cable,lnc., 11 Depot street S. Grafton, MA 01560........... 617-83~5987 

§tTextro, P.O. Box 381, Greer, SC 29652.()381 ............................ 803-87~0752 
§ Wilco Wire & Cable Co., Inc., 1921 Las Plumas Ave., San Jose, CA 95133 

.. . . . . . .. . .. . . . . . . . .. . . . . . . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. 408-926-8880 
tWir&-Pro, Inc. 23 Front Street Salem, NJ 06079 ......... 6~935-7601;6~935-7651 

Cable (MIL), RF-2440 
ABL Electronics Supply, Inc., 1736 Front St, Yorktown Hgts., NY 10596, 

914-962-2253 .................................................... e·,768 
Breeze-Illinois, 'Trana Technology Corp., 8823 North Industrial Rd., Peoria, IL 

61615-1584,309-693-3322 ........................................ e·,8,4 
§t Brim ElectroniCS, P.O. Box 336 E, Fair Lawn, NJ 07410, 201-796-2886 

............................................................ e·'8'7,18'9 
Carol Cable Co. Inc., 249 Roosevelt Ave., Pawtucket, RI 02862, 401·724-9605 

................................................................. e·,827 
Concord Electronics Corporation, 30 Greet Jones St, New York, NY 10012, 

1-212-777-6571 ............................................. e.'309,I704 
§t Dabum Electronics & Cable Corp., 70 Oak St, Norwood, NJ 07648, 201-768-5400 

................................................................. e·1838 
§tGenarallnstrumanl, N_ork Cable Div., P. O. Box 1729, Hickory, Ne 28603, 

704-324-2200;800-438-3331 ....................................... e.,845 
Microdot, Interconnect Systems Dlvlalon, 201 Progresa Dr., Montgomaryvllle, PA 

18936, 215-699-5373 •••••••••••••••••.••••••••. Bol016, e.1456,1862-1863 
Amphenol Products, 4300 Commerce Ct, Usle. IL 60532 ........... ,... 312-983-3500 
Brady Co., 63 Middlesex Ave., Iselin, NJ 07083 .... , .... , ....•.... , .. , . .. 201-283-0400 

§t BRlntee Corp., Brand-Rex Cable Systems Division, 1600 W. Main St, Willimantic, CT 
06226-1126 .............. , ................ , ....... , ........ , .. , . . . . .. 203-456-8000 

Dearborn Wire & Cable,lnc., 250 W. Carpenter, Wheeling,IL 60090 ...... 312-45~looo; 
800-323-0198 

§ Electronic Resources Inc. 568 Weddell Dr. No. 6, Sunnyvale, CA 94089 
..... , ....................................•........................ , ... 408-745-1420 

t Flexco Microwave. Inc. P.O. Box 174, Karrville Ad., Port Murray, NJ 07865 
.... , ......... ,., .... , .•........ , ...................•..•............... 201-68~3020 

§t FL Surprenanl Div. 172 starting St, Clinlon. MA 01510 ................. 617,368-1401 
t w, L Gore & Assocs., Inc. 1505 N. Fourth St, P.O. Box 1369, Flagstaff, p;z. 86002 

...................................... , .. , .... , ...... , ................. 602-526-1290 
t w. L Gore & Assocs., 555 Paper Mill Rd., Newarl<, DE 19714 .......... , 302-736-4880 
t Plastoid Corporation, 45 Gingerbread Castle Ad., Hamburg, NJ 07419 .. 201-827-7141 

Raychern Corp., Elctms. Grp. 300 Constitution Dr. Menlo Pari<, CA 94025 
...................• ' ... , ... , .... , ............... , ............ ',., ..... 415-361-3660 

Ramee Products Corp. 41 Bridge St, Florida, NY 10921 ....... ,........ 914-651-4431 
§t Specially Cable Corporation, P.O. Box 50, Wallingford, CT 06492 ....... , 203-265-7126; 

600-243-3959 
t storm Products Co., 116 Shore Drive, Hinsdale, IL 60521 ............... 312-323-9121 
§ Support Systems Inll. Corp. 150 South Second St, Richmond, CA 94804 

... , ... , ................... , ............................•....... , .. , ... 415-23+9090 
§t Western Electronic Products Co. 915-0 Calle Amanecer, San Clemente, CA 92672 

................ , ... , •........................... ,., .. , .•. , .. , .. , .. , ... 714-492-4677 
tWhittaker Corp. Eleelronic Resources Div. 1955 N. Surveyor Ave., Simi Valley, CA 

93063 ............ , ... , .............................. , .. , ...... , ..... , 805-564-4100 
§Wilco Wire & Cable Co. Inc., 1921 Las Plumas Ave., San Jose. CA 95133 

.. , ......... , .................. , .... , . . .. . .. . .. .. .. . .. . .. .. . . .. .. . .. ... 408-926-8880 
tWir&-PrO,Inc., 23 Fronl Street Salem, NJ 08079 ....... ,. ~935-7601;6~935-7651 

Cages, Card - See Enclosures, Circuit Board, Module, & 
Relay Mounting (Vol. C) 

Calculators, ElectroniC, Desk Top-4200 - See Vol. C 

Calculators, Electronic, Hand Held-4200 - See Vol. C 

Calculators, Industrial Process-4200 - See Vol. C 

Calibration & Instrument Repair Services - See Services, 
Calibration & Instrument Repair (Vol. 0) 

Calibrators, Accelerometer-2900 - See Vol. D 

Calibrators, Attenuation-2900 - See Vol. D 

Calibrators, Automated-2900 - See Vol. D 

Calibrators, Crystat-2900 - See Vol. D 

Calibrators, Current-2900 - See Vol. D 

Cable (MIL), RF-2440 

Calibrators, Fluxmeter-2900 - See Vol. D 

Calibrators, Frequency-2900 - See Vol. D 

Calibrators, LVDT-2900 - See Vol. D 

Calibrators, MagnetiC Field-2900 - See Vol. D 

Calibrators, Meter - See Testers, Meter (Vol. 0) 

Calibrators, Oscilloscope-2900 - See Vol. D 

Calibrators, Sound Level-2900 - See Vol. D 

Calibrators, Sweep - See Generators, Sweep (Vol. 0) 

Calibrators, Synchro-2900 - See Vol. D 

Calibrators, Time Base-2900 - See Vol. D 

Calibrators, Transducer-2900 - See Vol. D 

Calibrators, Voltage-2900 - See Vol. D 

Calibrators, VSWR-2900 - See Vol. D 

Calorimeters, Microwave-2900 - See Vol. D 

CAMAC Modules - See Modules, CAMAC (Vol. 0) 

Cameras, Data Recording-2325 - See Val. D 

Cameras, Digital Image Acquisition-2325 - See Vol. D 

Cameras, Image Converter-1900 - See Vol. D 

Cameras, Infrared-2325 - See Vol. D 

Cameras, Machine Vision-4100 - See Vol. D 

Cameras, Oscilloscope-2975 - See Vol. D 

Cameras, Television-1900 - See Vol. D 

Cameras, Television, Fiber Optic-1900 - See Vol. D 

Cans & Flat Packs, Integrated Circuit - See Packages, 
Integrated Circuit (Vol. A) 

Cans, Capacitor, Relay, Semiconductor, Transformer, 
etc-2500 - See Vol. C 

CapaCitance Comparators - See Bridges, Capacitance 
(Vol. 0) 

Capacitor Hardware-2800 - See Vol. C 

Capacitor Leakage Indicators - See Testers, Capacitor 
(Vol. 0) 

Capacitor Wafers-1500 - See Vol. A 

Capacitors, Chip (For Microcircuits)-1500 - See Vol. A 

Capacitors, Energy Storage-1500 - See Vol. A 

CapaCitors, Fixed, AC (Incl. Motor Start)-1500 - See 
Vol. A 

Capacitors, Fixed, Air-1500 - See Vol. A 

CapaCitors, Fixed, Aluminum Electrolytic-1500 - See 
Vol. A 

CapaCitors, Fixed, CeramiC, Disc & Tubular-1500 - See 
Vol. A 

CapaCitors, Fixed, Ceramic, Monolithic-1500 - See 
Vol. A 

Capacitors, Fixed, Feedthru-1500 - See Vol. A 

CapaCitors, Fixed, Film, Metallized & Nonmetallized-
1500 - See Vol. A 

CapaCitors, Fixed, Glass-1500 - See Vol. A 

CapaCitors, Fixed, Laboratory Standard-1500 - See 
Vol. A 

CapaCitors, Fixed, Mica-1500 .... See Vol. A 

CapaCitors, Fixed, Mylar - See CapaCitors, Fixed, Film 
(Vol. A) 

CapaCitors, Fixed, Oil Filled-1500 - See Vol. A 

EEM 1988 §-Procluct sold through distributors t-Product meets MIL specs 



Capacitors· (Mil), Fixed-2440 

Capacitors; Fixed, Paper, Metallized & Nonmetallized-
1500 - See Vol. A 

Capacitors, Fixed, Plastic - See Capacitors, Fixed, Film 
(Vol. A) 

Capacitors, Fixed, Polycarbonate - See Capacitors, 
Fixed, Film (Vol. A) 

Capacitors, Fixed, Polyester - See Capacitors, Fixed, Film 
(Vol. A) 

Capacitors, Fixed, Polypropylene - See Capacitors, 
Fixed, Film (Vol. A) 

Capacitors, Fixed, Polystyrene - See Capacitors, Fixed, 
Film (Vol. A) 

Capacitors, Fixed, Polysulfone - See Capacitors, Fixed, 
Film (Vol. A) 

Capacitors, Fixed, Porcelain-1500 - See Vol. A 

Capacitors, Fixed, Tantalum Electrolytic-1500 - See 
Vol. A 

Capacitors, Fixed, Vacuum-1500 - See Vol. A 

Capacitors, Surface Mount-1500 - See Vol. A 

Capacitors, Variable, Air-1500 - See Vol. A 

Capacitors, Variable, Ceramic-1500 - See Vol. A 

Capacitors, Variable, Film-1500 - See Vol. A 

Capacitors, Variable, Gas Filled-1500 - See Vol. A 

Capacitors, Variable, Glass-1500 - See Vol. A 

Capacitors, Variable, HV (Lab Type)-Also See Decade 
Boxes, Capacitance-1500 - See Vol. A 

Capacitors, Variable, Mica-1500- See Vol. A 

Capacitors, Variable, Padders & Trimmers-1500 - See 
Vol. A 

Capacitors, Variable, Vacuum-1500 - See Vol. A 

Capacitors (MIL), Fixed-2440 
American Shizuki Corporation, 21541 Blythe St., Canoga Pic., CA 91304, 

818·710-8555 ••••••••••••.••••••.•••.••••••••.•.••••.••••••••.•.• A.1008 
American Technical Ceramics Corporation, 1 Norden La., Huntington Sta., NY 

11746,516-271-9600 .••••••••••••••••••••••••••••••••••••••• A.1oo9-1013 
t AVX Corporation, Box 867, Myrtle Bch., SC 295n, 803-448'-9411 

..•••.•..•••••.•.•••.••••••.••••••••••••• •.•••••••••• A·1023,1025, B.1009 
§t Component Research Co. Inc., 1655-26 St., Santa Monica, CA 90404, 

213-829-3615 •.•.•••.•••.•••••••••• A·1031-1045,1048-1064,1066,1066-1069 
§t Cornell-Dubilier Elclrns./Sangamo Weston Comps. DIY., 1605 E. Rodney-French 

Blvd., New Bedford. MA 02741.617-996-8561 ••••••••••••••••••••••• A.1070 
CSI Capacitors, CSI Technologies. 810 Rancheros Dr .• San Marcoe. CA 92069, 

619-747-4000 .................................................... A.1071 
t 081 Elctrns. Corp •• 250 E. Sandford Blvd •• Mt. Vernon. NY 10550. 914-699-2000 

••••••••••••••••.••••••••••••••••••••••••••••••••••••••••.••.•••• A.1072 
O8levan Div •• American Precision Inds. Inc., 270 Quaker Rd •• E. Aurora. NY 14052. 

716-652-3600 .................................................... A.1241 
§t Electronic Concepts. Inc •• Box 1276. Eatontown. NJ On24, 201-542-7880 

................................................... A·1076-10n.1079.1081 
Elpac Components. Elpac Electronics. Inc •• 3131 S. Standard Ave •• Santa Ana, CA 

92705, 714-979-4440 ........................................ A.1082-1083 
ISL Products Inl'l. Ud •• 235 P Robbins Lane. Syosset, NY 11791-6093, 

516-937-3475 .................................................... A.1094 
Johanson Dielectrics. 2220 Screenland Dr., Burbank. CA 91501i. 818-848-4465 

................................................................. A·1098 
§t Johanson Manufacturing Corporation. 400 Rockaway Valley Rd •• Boonton. NJ 

07005, 201-334-2676 ............................................. A.1099 
t Kemet Electronics Corporation. Box 5928. Greenville. SC 29606. 803-963-6621 

............................................................ A·11oo-1101 
t Mallory Capscitor Co •• Emhart Elctrl.! Elctm. Grp., 3029 E. Washington St.. O8pt. 

EM. P.O. Box 1284. Indianapolis. IN 46201, 317-636-5353 ••••••• A.1108-1111 
t Mepco/Centralab. North American Philips Corporation, 4561 Colorado Blvd •• Los 

Angeles. CA 90039.818-240-4880 ................................. B.1015 
t Mepco/Centralab. Inc •• A North American Philips Co •• 2566 Northwestern Ave •• 

Wast Lafayette. IN 47906.317-463-2536 ••••••••.••••••••••••••••••• B·1015 
t Mepco/Centralab. North American Philips Corporation. 6071 St. Andrews Rd., 

Columbia. SC 29212-3198. 803-772-2500 ••••••••••••••••••••••••••• A.1122 
t Mepco/Centralab, North American Philips Corporation. Airport Road, P.O. Box 

760. Minerai Walls. TX 76067.817-325-7671 •••••••••••••••••••••••• B.1015 
t Metuchen Capacitors, Inc •• 139 White Oak Ln.. P.O. Box 499. Old Bridge, NJ 

08857.201-679-3366 .••••••••••••••••••••••••••••••••••••••• A.1126-1133 
Nytronics Componanta Grp •• Inc.. 700 Orange St.. Darlington. SC 29532. 

803-393-5421 ••••.•••••••••••••••••••••• A.1145,11~7-1148.1151.1153-1157 

PRODUCT INDEX & DIRECTORY 
Oxley. Inc., 25 Business Pic. Dr •• P.o.. Box 814, BrIInford, CT 06405, 203-488-1033 

•••••••••••••••••••••••••• ; •••••••••••••••••••••••••••••••••••••• 801013 
Pico Electronics, Inc., 453 North MacQuesten Pkwy., Mt. Vemon, NY 10552, 

914-699-5514;800-431-1064 ••••••••••••••••••••••••••••• 001863,1874-1875 
Sprague Electric Company. F1L-MAG Business Unit,3010 081 Sol Blvd., San 

Diego, CA 92154-3483. 619-575-9353 •••••••••••••••••.•••••••••••• A.2031 
§t Tusonix, Inc., n41 N. Business Park Drive. P. O. Box 37144. Tucson, AZ 

85740-7144, 602-744~ ........................................ A.1181 
U S Mlcrotek Componenta Corp., OiYision of Unitroda Corp., 11144 Penrose St.. 

Sun Valley, CA 91352, 818-767-6770 ............................... A·1184 
Wesco Electrical Co., 201 Munson St., G_nfield. MA 01301, 413-n4-4358 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • •• A·1186-1191 
tCera-M~e Corp, 1327 Sixth Ave, Grafton, WI 53024 .................... 414-3n-3500 
tChicago Condenser Corp.. 2900 West Chicago Ave., Chicago, IL 60622 

· . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 312-227-7070 
tCornel~Dubilier Elctrns., Wayne Interchange, Plaza 1, Wayne, NJ 07470 . 

....................................... ............... ....... ...... : ... 201-256-2000 
Coming Glass Works, Coming EIc1ms., Houghton Pk., Bldg. A-2, Coming, NY 14830 

............•.....•...................................•.•.....•........ 607-974-8725 
§ Electronic Resources Inc., 568 Weddell Dr, No. 8, Sunnyvale, CA 94089 

.............................................................. , ........ 408-745-1420 
§t Electron Products, 2084 Central Ave., Duane. CA 91010 ................ 818-359-8281 

t Elmag Division, Lindgren RF Enclosures, 54 Clark 51, NewSlk, NJ 07104 
201-481-1600 

t FL Jennings, FL Iods., 970 McLaughlin Ave., San Joss. CA 95122-2696 
.. . . . . . . .. . . . . . . . . . . . . . . . . . .. .. .. . . . . .. . . .. . .. .. . .. . .. . .. .. . .. .. . . .. ... 408-292-4025 

tKahgan Electronics Corp., 605 Peninsula Blvd.. Hempstead, NY 11550 .. 516-538-2300 
t KD Components, Inc, 2710 S. Main St, Santa Ana. CA 92707 ........... 714-545-7108 

Maida Development Co, 20 Libby St, Hampton, VA 23663 .. . . . . . . . . • . .. 804-723-0785 
tMepco/Centralab.lllorth American Philips Corporation, 7158 Merchant Ave., EI Paso. TX 

79915 ............................................................ " .. 915-779-3961 
Microcap. Inc., A MicroSemi Company, 501 South Andreasen Drive, Escondido. CA 

92025 . . . . . . . . . . . . .. . .. . . .. . . .. .. . .. . .. . . . .. .. . . . .. . . . . .. .. . .. . . .. .... 619-480-1906 
§t Murata Erie North America. Inc., 2200 Lake Park Dr, Smyrna. GA 30080 

· . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 404-436-1300 
§t Murata Manufacturing Co., Ltd, 26-1 (}-2-chome-Tenjin, Nagaoka-Kyo-Shi, Kyoto. JAPAN 

617 .................................................................. 075-951-9111 
t Philips Circuit Assemblies, A Subdivision 01 North American Philips Corp., 2566 

Northwestern Avenue, West Lafayette. IN 47906 . ...•.. . . . . . .•. . .. . . .. 317-463-2536 
Presidio Components, Inc., 7185 Construction Ct. San Diego. CA 92121 

· . . . .. . . . . . .. . . .. .. . .. . .. . . . .. .. . . . .. .. . . . . .. . . .. . . .. .. . . . . . . .. . . . . . ... 619-57&9390 
§t Republic Elctrns. Corp .• 176 E. 7th 51, Paterson, NJ 07524 .............. 201-279-0300 

tRogers Corp .• One Technology Dr., Rogers, CT 06263 .................. 203-n4-9605 
SFETechnologies.15011stSt,SanFemando.CA91340 .............. 81&365-9411 

t Shogyo International Corp, 287 Northern Blvd., Great Neck, NY 11021 .....•........... 
516-466-0911 

Southern Electronics, F-Dyne, 726 So Flower 51, Burbank, CA 91502 .•. 818-645-2458 
tSpectrum Control, Inc, 2185 W. 8th St, Erie, PA 16505 ................. 814-455-0966 

§t Sprague Electric Company, Passive Components Group, 41 Hampton Rd., P. 0: Box 
9102, Mansfield, MA 02048-9102 ..................................... 617-339-8900 

§t Sprague Electric Company. The Capacitor Group, 267 Lowell Rd., Hudson, NH 03051 
......•.........•.....•............•..................•................ 603-881-7200 

tTansitor Electronics, West Rd. P.O. Box 230, Bennington, VT 05201 .... 802-442-5473 
t TRW CapaCitor Div., 301 West '0' 51, Ogallala. NE 69153 ............. 308-284-3611 

CapaCitors (MIL), Variable-2440 
Johanson Manufacturing Corporation, 400 Rockaway Valley Rd .• Boonton. NJ 

07005,201-334-2676 ............................................. A.1099 
t Mepco/Centralab. North American Philips Corporation, 4561 Colorado Blvd., Los 

Angeles, CA 90039, 818-240-4880 ••••••••••••••••••••••••••••••••• B.1015 
t Mepco/Centralab, Inc., A North American Philips Co.. 2566 Northwestern Ave •• 

West Lafayette, IN 47906, 317-463-2536 •••••••••••••••••••••••••••• B·1015 
t Mepco/Centralab, North American Philips Corporation. Airport Road, P.O. Box 

760. Mineral Wells, TX 76067, 817-325-7671 •••••••••••••••••••••••• B·1015 
Nytronics Components Grp., Inc •• 700 Orange St., Darlington, SC 29532. 

803-393-5421 .................................................... A.1156 
Oxley. Inc., 25 Business Pic. Dr., P.O. Box 814, Branford, CT 06405,203-488-1033 

•••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••••••• B·1013 
Plco ElectroniCS, Inc.. 453 North MacQuesten Pkwy •• Mt. Vernon, NY 10552, 

914-699-5514;800-431-1064 ••••••••••••••••••••••••••••• 001863.1874-1875 
Sprague-Goodman Elctrns., Inc •• 134 Fulton Ave.. Garden City Pic.. NY 11040, 

516-746-1385 ••••••••••••••••••••••••••••••••••••••••••••••• A.1174-1175 
§t Tusonlx. Inc., n41 N. Business Park Drive, P. O. Box 37144. Tucson, AZ 

85740-7144,602-744-0400 ........................................ A.1181 
t Voltronica Corporation, West St. .. P.O. Box 476, E. Hanover. NJ 07936, 

201-887-1517 .................................................... A.1185 
§ Electronic Resources Inc., 568 Weddell Dr, No. 8. Sunnyvale, CA 94069 

....................................................................... 40&745-1420 
t FL Jennings, FL Inds., 970 Mclaughlin Ave, San Jose, CA 95122-2696 

.. . . . .. . .. .. .. . .. . .. . .. . . . . .. .. .. . . .. .. . .. . .. . . . .. . .. . .. . .. . . . .. .. .. . .. 408-292-4025 
t Mepco/Centralab, North American Philips Corporation, 7158 Merchant Ave., EI Paso. 1X 

79915 ................................................................ 915-779-3961 
t Philips Circu~ Assemblies. A Subdivision of North American Philips Corp, 2566 

Northwestern Avenue, West Lafayette, IN 47906 ..•... ... . . .. . .. .. .. .. 317-463-2536 
Stetco.lnc, 3344 Schierhom Ct. Franklin Pk., IL 60131 ................. 31~671-4208 

Caps, Connector-2100 - See Vol. C 

Caps, Forms & Tapes, Heat Shrinkable-Also See Tubing, 
Heat Shrinkable-2800 - See Vol. C 

Caps, Lenses, Indicator Light-2460 
§ Arcolectric Corp •• 9001 Canoga Ave., Canoga Park. CA 91304. 818-700-1933 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 801108 
§t Diallght Corp., North American Philips, 1913 Atlantic Ave., Manasquan, NJ 08736, 

201-223-9400 .......................................... B·1115,1122-1123 

§-Product sold through distributors t-Product meets MIL sp~s EEM 1988 



PRODUCT INDEX & DIRECTORY 

§ Industrial Devices. Inc.. 260 Railroad Ava.. Hackenaack. NJ 07601. 201-489.a989 
................................................................. B0 1130 

§ Inter-Market. 1946 Lehigh Ave •• Glenview. IL 60025. 312-729-5330 •••••• B01153 
§ ITW SwItches. Illinois Tool Works. 6615 W. Irving Park Rd •• Chicago. IL 60634. 

312-282-4040 •••••••••••••••••••••••••••••••••••.•••••• B01734.1736-1737 
LecIIronlcs. Inc.. 4009 Pacillc Coast Hwy •• Torrance, CA 90505.213-676-7996 

................................................................. B01125 
§t UttaHusa. Inc •• Sub. 01 Tracor. Inc •• 800 E. North_ Hwy •• Des Plaines. IL 60016. 

312-824-1168 .................................................... B01137 
Oxley. Inc .• 25 Business PI<. Dr •• P.O. Box 814. Branford. CT 06405.203-488-1033 

................................................................. B01142 
§ Sloan Co.. 7704 San Fernando Rd.. Sun Valley. CA 91353~367. 213-875-1123 

....................................................... B01155-1156.1160 
t Sorenson Ughtad Controls, 75 Locust SL. Hartford.CT 06114. 

203-527-3092;1-800-243-6240 ..................................... B01161 
§ Sylvania Mlnlatura Ughting. GTE CorporatIon. W. Main SL. Hillsboro. NH 03244. 

603-464-5533 ............................................... 801163-1165 
§ Visual Communlcatlona Co •• Inc •• 7920 Arjons Dr .• $te. G. San Diego. CA 92126, 

619-549-6900 ............................................... B01099-11oo 
t Atlantic Optical Moulding, Ellis St, P.O. Box 309. Dudley. MA 01570 ... " 617-943-1746 
§Augat Alcoswrtch, 1551 Osgood St, N. Andover, MA 01845 ............. 617-685-4371 

Controllnds. lric., 530 Bumside Ave. Inwood, NY 11696 ................ 212-471-9800 
Cord Electronics, Inc., 177 Cantiague Rock Rd, Westbury, NY 11590 ... 516-935-3840 
Display Devices, Inc., Box 667, EncinHas, CA 92024 ..................... 619-753-0113 

§ Eaton Corp.lCutler-Hammer Prods, Aerospace & Commercial Controls Div. 4201 N. 
27th SI., Milwaukee, WI 53216 . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . ... 414-449-7487 

§t EIec1ricallndustries, North American Philips Corp. 691 Central Ave., Murray HiI~ NJ 
07974 ................................................................ 201-464-3200 

§t Electro-Mech Components, Inc., 1826 N. Flaredale Ave. South EI Monte, CA 9t733-3689 
....................................................................... 816-442-7180 

§GC-Thorsen, 1801 Morgan St, P.O. Box 1209, Rockford, IL 61105-1209 
.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 815-968-9661 

§t Genisco Technology Corp. Eidema Div. 18435 Susana Ad., Aancho Oominguez, CA 
90221 ................................................................ 213-537-4750 

H. Kuhnke, Inc., 26 W. Highlend Ave. Atlantic Highlands, NJ 07716 ....... 201-291-3334; 
800-221-0714 

§Micro SwHch, A Honeywell Div. 11 W. Spring SI., Freeport, IL 61032 .... 815-235-6800 
NOBEl( Div. Griffith Plastics Corp. 1027 Calijomia Dr. Box 4365, Burlingame, CA 94010 

.............................................. .................. 415-342-8170 
§t Oak Swtich Systems, 100 S. Main SI., Crystal Lake, IL 60014 ........... 815-459-5000 

Aisk, George, Iods. 802 S. Elm St, Kimbal~ NE 69145 .................. 308-235-4645 
Schott Electronics, 42 Silvarmine Aoad, Seymour, CT 06483 ............ 203-881-0102 

§Schurter.lnc.l016 Clegg Ct, Petaluma, CA 94952 ..................... 707-778-6311 
§t Shelly Associates, Inc., 14281 Chambers Road, Tustin, CA 92680 ....... 714-669-9850 
§t VCH Incorporated, Chicago Miniature, 1080 Johnson Drive, Buffalo Grove. IL 60089 

. . .. . . . . .. . .. . . . . . . . . .. .. . . . . . . .. . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . .. . .. . .. 312-459-3400 

Caps, Wire Splicing - See Splicers, Wire (Vol. C) 

Caps {MIL)-2440 
caddell-Sums Mfg •• 258 E. 2nd St.. Mineola. NY 11501-3508. 516-746-2310 

................................................................. A01215 
§t Amphenol RF Operations, Amphenol Corporation, One Kennedy Avenue, Danbury, CT 

06810 . . . . . . .. .. . . . . . . .. . . .. . . . .. . . . . .. .. . .. . . . . . . . . . . . .. . . . . . . ... . ... 203-743-9272 
t Presidio Components, Inc. 7185 Construction Ct, San Diego, CA 92121 

. . . . •. . . . . . . . . . . .. .. .. . .. . . . . . .. . .. . .•.. . . . .. . . . .. . . . . . . . . . . . . . . .. . . . .. 619-578-9390 

Card Connectors, Surface Mount-2100 - See Vol. C 

Card Equipment, Mark Sense-2000 - See Vol. D 

Card Equip., Punch-2000 - See Vol. D 

Card Equip., Reader-2000 - See Vol. D 

Card Equip., Reader / Punch-2000 - See Vol. D 

Card Holders, Circuit Board - See Enclosures. Circuit 
Board, Module, & Relay Mounting (Vol. C) 

Cards, Data Communication/lnterfaces-2000 - See 
Vol. D 

Cards, Linear Function-2000 - See Vol. D 

Cards, Logic-2000 - See Vol. D 

Cards, Memory - See Memory Devices (Vol. D), Memory 
Systems (Vol. D) 

Carriers - See Holders & Carriers, Chip (Vol. C) 

Carrier Tape, Component-4100 - See Vol. D 

Carts & Dollies, Instrument & Equipment-1400 - See 
Vol_ C 

Cases, Equipment, Instrument, Meter (Portable) - See 
Enclosures, Portable, Metallic & Nonmetallic (Vol. C) 

Cases, Equipment, Instrument, Meter (Stationary) - See 
Enclosures, Equipment & Panel Mounting (Vol. C) 

Cases, Shielded - See Enclosures, Shielded (Vol. C) 

Cases, Transit - See Enclosures, Shipping (Vol. C) 

Cells, Photoemissive-3700 

Casters-1400 - See Vol. C 

Castings, Die, Sand, Permanent Mold-4100 - See Vol. D 

Cathode-Ray Readout Tubes - See Tubes, Readout 
(Vol. A) 

CATV Systems & Equipment-1900 - See Vol. D 

Cavities, Microwave-3450 - See Vol. A 

Cells, ElectrolytiC (Timing) - See Timers, Electrolytic Cell 
(Vol. D) 

Cells, Load-5500 
§ Data Instruments, Inc •• 100 Discovery Way. Acton. MA 01720. 617-264-9550 

................................................................. S01884 
Sensotec, Inc.. 1200 Chesapeake Ave •• Columbus. OH 43212. 614-486-7723 

· .. • • • .. .. .. . • . • . . .. • . .. . .. • .. . • • • • • • • .. • .. • • • • • • .. • .. ... ... S01919-192O 
t A. L DeSign, Inc. 4232 Aidge Lea Ad, Amhers~ NY 14226 .............. 716-833-6272 
§ Autometic TIming & Controls Co. 201 So. Gulph Ad, King of Prussia, PA 19406 

........................................................ 215-337-5500;800-441-6245 
BLH Elctms., 75 Shawmut Aoad, canton, MA 02021 ....... ;............ 617-621-2000 
Daytronic Corp. Hawker Siddeley. 2589 Corporate P~ Miamisburg, OH 45342 

· .. .. .. .. .. .. .. . .. .. .. . .. .. .. . .. .. . .. .. .. .. .. . .. .. . .. .. .. . 513-886-3300 
§t Dillon, W. C. & Co. National Controls, Inc. 1000 Armstrong Dr. Fairrnon~ MN 58031 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. .. . . . . .. . . . . . . .. 507-238-4481 
Entran Devices, 10 Washington Ave. Fairfield, NJ 07006 .. 201-227-1002;800-635-0650 

§tGould Inc. Meas. Sys. Div. 2230 Statham Blvd, Oxnard, CA 93030 ..... 805-487-8511 
§GSE, Core Iods., 23840 Aesearch Dr. Fannington Hills, MI48024 ....... 313-476-7875 
§ Helm Instrument Co. Inc. 1387 Dussel Drive, Maumee, OH 43537 ...... 419-893-4356 
§ Hottinger Baklwin Measurements, 139 Newbury St, Framingham, MA 01701 

· . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. .. .. 617-875-8262 
§t Intariace, Inc. 7401 E. Butherus Dr. Scottsdale, AZ. 85280.............. 602-948-5555 
§t Kistler-Morse, 10201 Willows Ad N.", P.O. Box 3009, Redmond WA 98073 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 206-881-8000 
t Kultte Semiconductor Prods., Inc., One Willow Tree Rd, Leonia, NJ 07605 

....................................................................... 201-461-0900 
Omega Engineering, Box 4047, Stamford, CT 06907 .................... 203-359-1660 

t PCB Piezotronics, 3425 Walden Ave., Depew, NY 14043-2495 .......... 716-684-0001 
§t Aevere Corporation of America. 845 N. Colony Rd, Wallingtord, CT 08492 

· . . .. . . . . . . . . . . .. . .. . . . . . . . .. .. . .. . .. .. .. . . . . .. . . . . . . . . . .. . .. . . . . . . . . .. 203-269-7701 
Schaevitz Engineering, U.S. 130, Union Ave. Pennsauken, NJ 08110 .... 609-662-8000 
Tedea Inc. 8808 Wilbur Ave. Northridge. CA 91324 ..................... 818-349-6116 
Transducers and Systems, A Prime Technology Company. Twin Lakes Ad, P.O. Box 

185, N. Branlord, CT 08471 .......................................... 203-481-5721 

Cells, Photoconductive-3700 
§ Clairex Electronics. Clalrex Corporation. 560 S. 3rd Ave •• Mt. Vernon. NY 10550. 

914-664-6602 .................................................... S01270 
§ EG & G Vactec. 10900 Page Blvd •• St. Louis. MO 63132.314-423-4900 ••• 801271 
t Stlonex Inc •• 331 Cornelia SL. Plattsburgh. NY 12901. 518-561-3160 ••••• S01295 

Advanced Detector Corp. Applied Solar Energy Corp., 15251 E. Don Julian Ad, Industry, 
CA 91746 ............................................................ 818-369-6886 

A E G CorporatiOn, Route 22-Orr Drive, P.O. Box 3800. Somerville, NJ 08876-1269 
....................................................................... 201-231-8300 

t Centronic, Inc. Morgan Crucible Co., Electronics Div. 1829 B OeHaviliand Dr. Dept E, 
Newbury Perk, CA 91320-1702 ....................................... 805-499-5902 

EG&G, Inc., Photon Devices, 35 Congress St, Salem, MA 01970 ........ 617-745-3200 
EG&G Aotron, Industrial Division, Saugerties, NY 12477 ...............• 914-246-3401 
Hamamatsu Photonics KK. 325-6 Sunayama-Cho, Hamamatsu CHy, Shizuoka Pre!, 

JAPAN ............................................................... 0534-52-2141 
tlnfrared Industries, Inc, 12151 Research Parkway, Orlando, FL 32826 ... 305-282-7700 

Kantz Electronic Industry, 1804 Wall Church Ad, Wall TownShip, NJ 07719 
201-974-0090 

Optoelectronics/Textron, 1309 Dynamic SI., Petaluma, CA 94975-0039 
.................................................................. 707-763-4181 

§ Raytheon Co. 465 cantre SI., Quincy, MA 02169 ....................... 617-479-5300 
t Santa Barbara Resch. Ctr. 75 Coromar Dr. Goleta. CA 93117 ........... 805-968-3511 
§Shokai Far Eas~ Ltd, 280 North Cenlral Ave. Hartsdale, NY 10530 ..... 914-681-0700 

Siemens Components, Inc., Special Products Div. 186 Wood Ave., South, Iselin, NJ 
08630................................................................ 20t-321-3400 

t Silicon Detector Corp. 855 Lawrence Dr. Newbury Perk, CA 91320 ..... 805-498-6737 
§ Silicon Sensors, Hwy. 18 East Dodgeville. WI 53533 .... . . . . . . . . . . . . . . .. 608-935-2707 
tTexas Optoelectronics, Inc. 714 Shepherd Dr. Garland, TX 75042 ...... 214-487-0085 
§Tri-Tronics Co. Inc. 6902 Cypress Park Drive. Tampa, FL 33622 ......... 813-888-4000; 

800-237-Q946 
United Detector Technology, 12525 Chadron AvO. Hawthome, CA 90250 

.. . .. . . . . . . . . . . . . . . . . . .... .. ... . . . .. . . .. .. ... . . . . . . .. . . . . . .. . . . . .. . .. .. 213-978-0516 

Cells, Photoemissive-3700 
Clairex ElectroniCS. Clairax Corporation. 560 S. 3rd Ave.. Mt. Vernon. NY 10550. 

914-664-6602 .................................................... B01270 
EG & G Vactec, ~0900 Page Blvd •• St, louis. MO 63132.314-423-4900 ••• B01271 

§ Optek Technology, Inc •• 345 Industrial Slvd •• McKinney. TX 75069. 214-542-9461 
................................................................. S01278 

A E G Corpcration. Route 22-0" Drive, P.O. Box 3800, Somerville, NJ 08876-1269 
.............................•................................. 201-231-8300 

§Amperex Electronic Corp. Hicksville Div. Box 418 - 230 Duffy Ave., Hicksville, NY 11802 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 516-931-6200 

EG&G Aolron. Industrial Division. Saugerties, NY 12477 ................ 914-246-3401 
GC-Thorsen, 1801 Morgan SI., P.O. Box 1209, Rockford, IL 61105-1209 

....................................................................... 815-968-9661 
Hamamatsu Photonics KK. 325-6 Sunayama-Gho, Hamamatsu CHy, Shizuoka Pre!, 

JAPAN ............................................................... 0534-52-2141 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Cells, Photoemissive-3700 (Cont'd) 

Kantz Electronic Industry, 1804 Wan Church Rd., Wan Township,NJ07719 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . 201-974-0090 

§ THORN EMI Gencom 1'1<>. 23 Madison Ad., Fairfield, NJ 07006 ......... 201-575-5586 

Cells, Photovoltaic-3700 . 
§ Clairex ElectroniCS, Clairex Corporation, 560 S. 3rd Ave., Mt. Vernon, NY 10550, 

914-664-6602 .................................................... B-1270 
§ EG &.G Vac:tec, 10900 Page Blvd., St. Louis, MO 63132, 314-423-4900 • •• B-1271 

Energy, Ltd., 4714 Upshur Street, Bladensburg, MD 20710,301-699-1144 
• •••.••••••••••••••• ; ••••••••••••.•••••••••• , ••••• , .• , ••.•• , .• , •• 0<2099 

Marktech International Corp., 120 Broadway, Menands, NY 12204, 518-436-5865 
............................................................ B-1275-1277 

t Silonex Inc., 331 Cornelia st, Plattsburgh, NY 12901, 518-561-3160 •••.• B'I295 
§ A E G Corporation, Route 22-On Drive, P.O. Box 3600, Somerville, NJ 06676-1269 

...•................................................................... 201-231-8300 
t Allantic Solar Products, P.O. Box 70060, Banimore, MD 21237 ........... 301-666-2500; 

600-237-6527 
t Cenlronic, Inc., Morgan Crucible Co., Electronics Div. 1629 B DeHaviliand Dr. Dapt E , 

Newbury Park, CA 91320-1702 .. .. . .. . .. . .. . . .. . .. . . . . .. . . . . . .. . . . ... 805-499-5902 
t Computer Optical Products, Inc. Sub. of Hathaway Corp., 9321 Eion Ave., Chatsworth, 

CA 91311-6910 ...................................................... 816-862-0424 
tDionics, 65 Rushmore St, Westbury, NY 11590 ......................... 516-997-7474 

EG&G, Inc., Photon Devices, 35 Congress St, Salem, MA 01970 ........ 617-745-3200 
EG&G Rotron, Industrial DiVision, Saugerties, NY 12477 ...............• 914-246-3401 

§GG-Thorsen, 1801 Morgan SI., P.O. Box 1209, Rockford, IL 61105-1209 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 815-966-9661 

§GNB Incorporated, 2010 Cabot Blvd W, Langhorne, PA 19047 ......... 215-750-2600 
Hamarnatsu Photonics KK, 325-6 Sunayama-Gho, Hamarnatsu City, Shizuoka Pref, 

JAPAN ............................................................... 0534-52-2141 
§Johnson Controls, BaIIery Grp.-lndL Prods. Div. Janet A Koro~ Milwaukee, WI 53212 

· . . . . . . . . . . . . .. .. . . . . . . . . . . . .. . . . . .. . . . .. . . . . . . . . .. . .. . .. . . . . . .. . .. . ... 414-961-6500 
§Panasonic Industrial Co. Battery SIs. Div., Box 1511, Secaucus, NJ 07096-1511 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-348-5266 
Philips EGG, Amperex Electronics Corp., A North American Philips Co. 100 First Ave., 

Wanham, MA 02254 .................................................. 617-890-6107 
tSanta Barbara Resch. Ctr. 75 Coromar Dr., Goleta, CA 93117 ........... 605-966-3511 

Sensor Techn., 21012 Lassen St, Chatsworth, CA 91311 ............... 213-662-4100 
§Shokai Far East Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-661-0700 
t Silicon Detector Corp, 855 Lawrence Dr. Newbury Park CA 91320 ..... 805-496-6737 
t Silicon Sensors, Hwy. 18 East Dodgeville, WI 53533 . . . . . . . . . •. . . . . . . . .. 606-935-2707 

§tSolarex Corp., 1335Piccard Dr., Rockville, MD 20850 ................... 301-946-0202 
tTexas Optoelectronics, Inc., 714 Shepherd Dr., Garland, TX 75042 ...... 214-487-0085 
Un~ed Detector Technology, 12525 Chadron Ave, Hawthome, CA 90250 

Cells, Solar - See Cells, Photovoltaic (Vol. B) 

Cements - See Adhesives, (All Types) (Vol. C) 

Chambers, Altitude-2550 - See Vol. D 

213-976-0516 

Chambers, Anechoic-2550 - See Vol. D 

Chambers, Environmental-2550 - See Vol. D 

Chambers, Explosion-2550 - See Vol. D 

Chambers, Fluid Conditioner-2550 - See Vol. D 

Chambers, Humidity-2550 - See Vol. D 

Chambers, MagnetiC, Degaussing Coil-4525 -See 
Vol. C 

Chambers, Pressure-2550 - See Vol. D 

Chambers, Radiation-2550 - See Vol. D 

Chambers, RFI/EMI-2550 - See Vol. D 

Chambers, Shock-2550 - See Vol. D 

Chambers, Space Simulation-3475 - See Vol. D 

Chambers, Temperature-2550 - See Vol. D 

Chambers, Vacuum-2550 - See Vol. D 

Chambers, Vibration-2550 - See Vol. D 

Chambers (MIL)-3475 - See Vol. D 

Character Recognition Equip., Optical-2000 - See 
Vol. D 

Chargers, Battery-4000 - See Vol. D 

Chargers, Magnet - See Magnetizers (Vol. D) 

ChassiS, Circuit Board Mounting-1400 - See Vol. C 

Chassis Marking Kits - See Kits, Marking (Vol. C) 

ChaSSiS, Metal-1400 - See Vol. C 

Chassis Slides - See Slides, Cabinet, Chassis (Vol. C) 

INDEX & DIRECTORY 

Chassis (MIL), Electrical-2440 
Ango Electronics Corp., 16 North Third St., Harrison, NJ 07029, 201-484-1115 

• • • • . • • • • • • . • . • • • • • • • • . • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • •• C-l015 
t Optima Enclosures, 2166 Mountain IndL Blvd., Tucker, GA 30084, 404-496-4000 

• ••• ". • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• C·1063 
t General Technology Corp., 6616 Washington Avenue, NE, Albuquerque, NM 87109 

· • . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . .. 505-345-5591 
tLVC Industries, Inc, 23 Hanse Ave. Freeport, NY 11520 ................ 516-866-1900 

Marway Prods. Inc., 311 N. ClaraSt, Santa Ana, CA 92703 .............. 714-973-1800 
Prolotek, Inc., 25 Standen Dr. Hamifton, OH 45015...................... 513-674-5094 

t STRONGBOX, P.O. Box 64508, Los Angeles,CA 90073 ................ 213-305-6266 
tTrilobyte Computer Corporation, 14477 Catalina st, San Leandro, CA 94577 

......................................•................................ 415-695-1100 

Checkers - See Analyzers (Vol. D), Testers (Vol. D) 

Chemicals, Antistatic - See Coatings, Antistatic (Vol. C) 

Chemicals, Electroplating-1600 - See Vol. C 

Chemicals, Epoxy Stripping-1600 - See Vol. C 

Chemicals, Etching-1700 - See Vol. C 

Chemicals, Fungicidal - See Coatings, Fungicidal (Vol. C) 

Chemicals, Tin Plating-1700 - See Vol. C 

Chemicals, Wire Stripping-1600 - See Val. C 

Chestsets - See Handsets, Chestsets (Vol. D) 

Chip Carriers, Surface Mount-2825 - See Vol. C 

Chips, Integrated Circuit - See Integrated Circuits, Silicon 
Monolithic, Unpackaged Chips (Vol. A) 

Chokes, AF - See Coils, AF (Vol. A) 

Chokes, Filter-1800 - See Vol. A 

Chokes, RF - See Coils, RF (Vol. A) 

Chokes, Swinging-1800 - See Vol. A 

Chokes, Waveguide-3450 - See Vol. A 

Chokes (MIL)-2440 
t Abbott Technologies, Inc., Burbank Division, Transformers, 639 So. Glanwood Pl., 

Burbank, CA 91506, 818-841-3630 ................................. A'2157 
§t Belllnds., J. W. lIIIiller DIY., 19070 Reyes Ave., P.O. Box 5825, Rancho 

Dominguez, CA 90224-5825,213-537-5200 ••••••••••••••• A'1199-1202,1204 
Caddell-Burns Mfg., 258 E. 2nd St., Mineola, NY 11501-3508, 516-746-2310 

••••••••••••••••••••••••••••••••••••••••••••• A-1208-1212,1216,1219-1221 
§t Dale Electronics, Inc., Yankton Dlv., E. Hwy. 50, Box 180, Yankton, SO 57078, 

605-685-9301 ..................................... A-1233,1236-1237,1239 
§t Delevan Olv., Amarican Precision Inds. Inc., 270 Quaker Rd., E. Aurora, NY 14052, 

716-652-3600 .................................................... A-1241 
§t Microlran Co. Inc., 145 E. Mineola Ave., P. O. Box 236, Valley Stream, NY 11582, 

516-561-6050 ..... "" ........................... ""...... A-1246,2260-2281 
t Pica ElectroniCS, Inc., 453 North MacQuesten Pkwy., Mt. Vernon, NY 10552, 

914-699-5514;800-431-1064 •••••••••••••••••••••••••• A'1270-1272, 0<1863 
t Power Magne-Tech Corporation, 441 High Street, Perth Amboy, NJ 06661, 

201-1126-4700 ............................................... A-2352-2353 
§t RCD Components, Inc., 520 E. Industrial Pk. Dr., Manchester, NH 03103, 

603-669-0054 .................................................... A-2011 
Renca Electronics, Inc., 60 Jefryn Blvd., East, Deer Pk., NY 11729, 

516-586-5566;1-800,645-5828 ••••••••.•••••••••.•••••••• A-1282,12~5,2367 

t Torotel Prods. Inc., 13402 S. 71 HWV., Grandview, MO 64030-3199, 816-761-6314 
................................................................. A-I300 

§t United Transfonner CorporaUon, Sub. of OPT Industries, 300 Red School Lane, 
Phillipsburg, NJ 08865, 201-454-2600 ••••••••••••••••••••••. ;...... A.2428 

t Atlas Engineering Corp., 10 Cheney St, Dorchester, MA 02121 .......... 617-445-7100 
t Automatic Coil Corp., Sub. Designatronics, Inc., 3545 N.W. 71st St, Dept E, Miami FL 

33147 ................................................................ 305-696-6680 
§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 

Jose, CA 95119-1371 ................................................ 406-629-1100 
Berkshire Transformer Corp. Route 341, P.O. Box 129, Ken~ CT 06757 

................................... '" ........ , •. .. . . .. . . ... . . . . .... ..• 203-927-3541 
l' Bicron Electronics, 100 Barlow Stree~ Canaan, CT 06018 ..•. . . . . . . . . . .. 203-624-5125 

§tCapcon, Inc., 147 West 25th Street New Vorl<, NY 10001 ............... 212-243-6275 
tDefElctms. Corp. 250 E. Sandford Blvd., Ml Vernon, NY 10550 ......... 914-699-2000 
t Elnetic Electronics, Inc., P.o. Box 86232, Los Angeles, CA 90009-8232.. 213-515-1546 

§t Jeffers Electronics, Grand Plaza, 945 Grand Ave. Nogales, AZ 85621 ... 602-287-5851 
t MagnetiC C()mponent Engineering; Inc, 11379 Playa Street Culver City, CA 90230 

....................................................................... 213-396-4761 
t NWL Transformers, Rising Sun Ad., P.O. Box 358, Bordentown, NJ 08505 

· . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . • . . . ... • . . . • . . . . . • . . . . . . .. 809-298-7300 
OPT Industries Inc., 300 Red School La, Phillipsburg, NJ 06685 ........ 201-454-2600 

tPerl<in-Elmer Corp., Eictrn. Prods. Dept, 761 Main Ave., Norwalk, CT 06859-0132 
· .................•........................................•.•..... , .. , 203-762-4786 

t PTC Transformers, P.O. Box 397, Rising Sun Road, BordentoWn, NJ 08505 
· ............... , .. .. .. . .. . .. . . . .. . .. .. .. . . .. .. .. . . .. .. .. . . .. . . .. . .. . .. 809-298-8200 

t Tamura Corporation of America, 1150 Dominguez St, Carson, CA 90746-3518 
....................................................................... 213-636-1790 

tTrans American Transformer, 142 Peconic Ave., Medford, NY 11763 .... 516-854-1660 
t Vilec Electronic Corporation, 1525A Eest Acequia, Vosafia, CA 93291 ... 209-739-1077 
tWirebenders, Inc., 2440 W. Mission Ln. Ste. 9,10, Phoenix, AZ 85021 ... 602-661-1856 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 

Choppers-Also See Light Choppers-4050 - See Vol. D 

Choppers (MIL)-2440 
tBalzers 0ptica1 Corporation,170 Locke Dr, Marlboro. MA 01752 ........ 617-481-9860 
t Duplicon. Inc.. 516 E. Second SL S. Boston. MA 02127 .................. 617-269'5484 
t Solid State ElecIronics Corp, 18646 Parthenia SL Northridge, CA 91324 

818-993-8257 

Circuit Analyzers - See Testers, Signal Tracing (Vol. 0) 

Circuit Board Holders, Jig Type - See Holders, Circuit 
Board (Vol. 0) 

Circuit Breakers-4300 
t Airpax Corp., Woods Rd., Cambridge, MD 21613, 301-228-4600 ••••.•.•• B01298 

Altech Corporation, 349 Rte. 206, Somerlllle, NJ 08876, 201-359-4454 
.................................................... B01365,1640, C01162 

§ Carlingswiteh, Inc., 60 Johnson Avenue, Plainville, CT 06062-1156,203-793-9281 
••••••••••••••••••••••.•••.••••.••.••••••••••• _............. B01306-1308 

§ Curtis Industries, 7400 W. Douglas Ave., P.O. Box 18699, Mllweukee, WI 
53218~699, 414-535-1500 ................................... A01642-1643 

t E-T-A Circuit Breakers, 7400 N. Craname Rd., ChiCago, IL 60648, 312-647-8303 
............................................... ............. B01311-1313 

§t Heinemann Electric Co., Brunswick Pike, AIL Rle. # 1, P.O.Box 6600, 
lawrenceville, NJ 08648~800, 609-882-4800 ••••••••••.••••••• B01315-1318 

§t Mechanical Products Inc., 1824 River St. P. O. Box 729E, Jackson, MI 49204, 
517-782~1 .................................................... B01342 

§t Potter & Brumfield, A Siemens Co., 200 S. Richland Creek Dr., PrInceton, IN 
4767Hl001, 812-386-1000 ........................................ B01349 

Rayehern Corp., EIctrns. Grp., 300 ConsIItutlon Dr., Menlo Park, CA 94025, 
415-361-3860 .................................................... B01349 

t Rosa Engineering Corp., 540 Westchester Dr., Campbell, CA 95008, 408-3n-4621 
•.•.••.•.•••.•••••••••••••••.•••••••••.••••••••••••.••••••••••••• B015n 

§ USD Products, Cooper Industries, 7300 W. Wilson Ave., Chicago, IL 60856, 
312-867-4600 ............................................... B01352-1353 

§ Amerace Corporation, Newburgh Rd., Hackettstown, NJ 07840 . . . . . . . . .. 201-852-1122 
§ Amphenol Products, 4300 Commerce ~ Lisle, IL 60532 ............... 312-983-3500 

Aromat Corp. 629 Central Avenue, New Providence, NJ 07974 ......... 201-464-3550 
Augat Aicoswitch, 1551 Osgood SL N. Andover, MA 01845 ............. 617-685-4371 
Brown Bover! Elec.. Norristown Rd., Spring House, PA 19477 ........... 215-628-7400 

§CoJ&.Hersee Co. 20 Old Colony Ave. Boston. MA 02127-2467 ......... 617-268-2100 
tCrouzet Controls, Inc., 1083 Slate Pkwy, Schaumburg.1L 60173 ........ 312-843-2200 
§ Eaton Corp.lCutler-Hammer flrods, Aerospace & Commercial Controls Div. 4201 N. 

27th Sl, Milwaukee, WI 53216 ........................................ 414-449'7487 
§FIC Corp, 12216 Parklawn Dr. Rockville, MD 20852 ..... 301-881-8124;800-638-6594 
§GC-Thorsen, 1601 Morgan SL P.O. Box 1209, Rockford, IL 61105-1209 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 815-968-9881 
§IDEC Corporation,1213 Elko Drive, Sunnyvale, CA 94089'2211 ......... 408-747-0550 
§ Inmark Corp, 147 West Cedar SL Norwalk, CT 08854 ....•............. 203-886-8474 
§Klockner Moeller, 4 Strathmore Rd., Natick, MA 01760 .................. 617-655-1910 
§ Litlelfuse, Inc. Sub. of Tracor, Inc, 800 E. Northwest Hwy. Des Plaines, IL 60016 

............................•.......................................... 312-824-1188 
Nedco Elactronics, Inc.. 6216 Oakton Sl, Morton Grove, IL 80053 ....... 312-966-6000 
Pyle-National Division, BRinlee Corp, 1334 N. Kastner Ave. Chicago, IL 60651 

..................................................•.................... 312-342-6300 
§ Relay Specialties, 17 Raritan Ad., Oakland, NJ 07436 ................... 201-337-1000 
§ Reliance Electric Co. Marketing Info Center, P.O. Box 99502, Cleveland, OH 44199 

.. . . . . . . . . ... . .. . . . . . . .. . . .. . .. . . . . . . . . .. . . . . . . ... . .. . . .. . . . . . . . . . . . . .. 800-245-4501 
§Schurter, Inc., 1016 Clegg ~ Petaluma, CA 94952 ..................... 707-778-6311 
§ SL Weber, Inc., 300 Harvard Ave. Westville, NJ 08093 :.. 609'456-5400;800-257-8384 
§ Spemco Sw~ches, 23425 Harper, Box 388, St Clair Shores, MI 48060 .. 800-482-2828 
§ Square 0 eo.. Exeeutive Plaza, Palatine, IL 60067 ...................... 312-397-2600 

Sylvania GTE Control Devices, Rle. 35, Standish, ME 04084 ............ 207-642-4535 
§ Texas Instruments, Connector Systems Division, 34 Forest Stree~ Attleboro, MA 02703 

· .. . . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . .. . . .. . .. 508-699'3800;508-699-3450 
§ Texas Instrs., Matis. & Controls Grp. 34 Forest SL Attleboro, MA 02703 

· .. . .. . .. . . . . . . .. . . .. . . . .. . . . . . . . . . . . .. . .. . .. . . . . . . . . . . . . . . .. . . . . . .. . .. 617-699-3800 
§ The Wadsworth Elactric Manufacturing Co. Inc., 20 w. 11 th St, Covington. KY 41012 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .. 606-431-0900 
§ Weber, Inmark Corporation-Importer, 147 W. Cedar SL Norwalk, CT 06854 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203-866-8474 
Westinghouse Electric Corp. loot Govt Tube Div. Westinghouse Circle, Horseheads, NY 

14845 ................................................................ 607-796-3271 
§tWorkman EIctm. Prods., Box 3828, sarasota, FL 33578 ................. 813-371-4242 

Circuit Breakers, Boxes, Panel Boards, Enclosures 
(MIL)-2440 

Alrpax Corp., Woods Rd., Cambridge, MD 21613, 301-228-4800 ••.•••••• B01298 
Heinemann Electric Co., Brunswick Pike, AIL RIa. # 1, P.O.Box 6600, 

Lawrenceville, NJ 08648~, 609-882-4800 ..•••.••••••••••.• B01315,1317 
§ Mechanical Products Inc., 1824 River St. P. O. Box 729E, Jackson, MI 49204, 

517-782~1 .................................................... B01342 
tCrouzet Controls, Inc. 1083 State Pkwy. Schaumburg.IL 60173 ........ 312-843-2200 
§ The Wadsworth Electric Manufacturing Co. Inc, 20 W. 11 th SL Covington, KY 41012 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . • .. 606-431-0900 

Circuit Testers - See Testers, Signal Tracing (Vol. 0) 

Circuits, Hybrid, Custom-3130 - See Vol. A 

Circuits, Hybrid, Thick Film-3130 - See Vol. A 

Circuits, Hybrid, Thick Film, Surface Mount-3130 - See 
Vol. A 

Circuits, Hybrid, Thin Film-3130 - See Vol. A 

Clips & Holders,-4300 

Circuits, Hybrid, Thin Film, Surface Mount-3130 - See 
Vol. A 

Circuits, Integrated - See Integrated Circuits (Specific 
Types) (Vol. A) 

Circuits, Printed Flexible-1700 - See Vol. C 

Circuits, Printed, Multilayer-1700 - See Vol. C 

Circuits, Printed, Rigid, One & Two Sided-1700 - See 
Vol. C 

Circuits, Printed (With Components) - See Cards, Linear 
Function (Vol. 0) 

Circuits, Thick Film, Thin Film - See Circuits, Hybrid 
(Vol. A) 

Circulators, Ferrite-3450 -' See Vol. A 

Clamps & Clips, Cable-Also See Wire & Cable Ties-2800 
- See Vol. C 

Clamps & Clips, Component-2825 - See Vol. C 

Clamps & Clips, Ground-2825 - See Vol_ C 

Clamps, Synchro & Servo-2800 - See Vol. C 

Clamps (MIL), Cable-2440 
§t Ali-States, Inc., 1801 W. Foster Ave., Chicago, IL 60640, 312-728~525 •• C01160 

Amphenol Corporation, Corpors1e Headquarters, 358 Fall Avenue, Wa11lnglord, 
CT 08492, 203-281-3200 .......................................... C01274 

§t Daburn Electronics & Cable Corp., 70 Oak St., Norwood, NJ 07648, 201-768-5400 
................................................................. C01838 

§t Pandult Corp., 17301 Ridgeland Ave., TInley Park, IL 604n-0981, 312-532-1800 
............................................................ C01892-1893 

§ Accessories for Elctrns., Inc., 800 Merrick Rd., Baldwin, NY 11510-3593 
....................................................................... 516-546-1751 

t Amphenol RF Operations, Amphenol Corporation, One Kennedy Avenue, Danbury, CT 
06810 .........................................................•...... 203-743-9272 

§tBrim Electronics, P.O. Box 336 E. Fair Lawn. NJ 07410 ................. 201-796-2888 
§Control Cable, Inc., 7261 Ambassador Ad., Baltimore, MD 21207 ........ 301-298-4411 

§t Heyco Molded Products, Inc. Box 160, Kenilworth, NJ 07033 ............ 201-245-0033; 
800-526-4182 

t Micro Plastics Inc., Hwy 178 North, P.O. Box 149, Flippin. AR 72634 .... 501-453-2261 
§ Richco Plastic Co. P.O. Box 804238, Chicago, IL 60660 ................ 312-539-4060 

§t TRW Connector Div., TRW Electronic Components Grp. 1501 Morse Ave., Elk Grove 
Villaga,lL 60007 ..................................................... 312-981-6000 

§tTyton Corp. Box 23055, 7930 N. Faulkner Ad., Milwaukee, WI 53223 ... 414-355-1130 

Cleaners, Magnetic Medium-1600 - See Vol. C 

Cleaners, Ultrasonic-4100 - See Vo/_ D 

Cleaners & Degreasers, MaChine - See Machines, 
Cleaning & Oegreasing (Vol. 0) 

Cleaners & Solvents-1600 - See Vol. C 

Clean Room Design & Construction-4100 - See Vol. D 

Clean Room Equipment & Supplies-2550 - See Vol_ D 

Clips, Alligator-2100 - See Vol. C 

Clips & Holders, Fuse-Also See Panels, Fuse-4300 
§ Atlee Inc., 10 Bayfield Dr., North Andover, MA 01845,617-681-1003 

• • .. .. • . • • .. .. • • . .. .. • • . . .. • . • . .. • .. .. • .. • .. • • • .. • .. • • ... B013OO, C01745 
Augst/RDI, 525 Randy Rd., Carol Stream, IL 60188,312-882-4100 •••••• Co1285 

§ Bel Fuse, 198 Van Vom St., Jersey City, NJ 07302, 201-432~63 •••••• B01304 
§t Bussmann:Cooper Industries, P.O. Box 14460, St. louis, MO 63178, 314-394-28n 

................................................................. C01291 
§ Concord Electronics Corporstlon, 30 Great Jones St., New York, NY 10012, 

1-212-7n-6571 ... ."......................................... C01309,1704 
Connector Corp., 6025 N. Keystone Ave., Chicago, IL 60646, 312-539-3108 

............................................................ C01310-1311 
§ Daburn Electronics & Cable Corp., 70 Oak St., Norwood, NJ 07648, 201-768-5400 

................................................................. Co1838 
t Doran Manufacturing Co., 2834 Sidney Ave., Cincinnati, OH 45225, 513-681-5424 

............ , .................................................... C01325 
§t FIC Corp., 12216 Parklawn Dr., Rockville, MD 20852, 301-881-8124;800-838-6594 

.................................... : ............................ B01314 
§t LitteHuse, Inc., Sub. of Tracor, Inc., 800 E. Northwest Hwy., Des Plaines, IL 60016, 

312-824-1188 .......................................... B01319,1323-1326 
Panel Components Corp., P.O. Box 6626M, Sants Rosa, CA 95406, 707-52~600 

• • • . .. • • .. • • • .. .. • .. .. .. • . • .. .. .. .. .. .. • .. .. • • • .. • .. • • .. • B01344, C01481 
§ Power Dynamics Inc., 59 lakeside Ave., P.O. Box 539, West Orange, NJ 07052, 

201-736-5722 .................................................... A01679 
§Schurter, Inc., 1016 Clegg CL, Pateluma, CA 94952,707-778-6311 •• C01547-1548 
t Shogyo Internstlonal Corp., 287 Northern Blvd., Great Neck, NY 11021, 

516-4~911 .......................................... Co1550,1552,1906 
§t Zierlek Manufacturing Corp., 56 Radio Circle, ML Kisco, NY 10549, 

914-666-2911;800-882-8020 ....................................... C01601 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



HOlders, Fuse-4300 

516-546-1751 
Accurate Electronics, 169 S. Abbe Rd, P.O. Box 1287. Elyria, OH 44036 

••.........•.....•..•.•................••..............•..••..•........ 216-366-6330 
§ Acme Model Engineering Co, 654 Bergen Blvd, Ridgefield, NJ 07657 .. 201-1143-7650 

Alden ProdUCts Co. P.O. Box 860. 117 N. Main St, Brockton, MA 02403 
....•............•...............................•..........•.......... 617-563-0160 

Alpha-Tek, 7286 Murdy Circle, Huntington Beech, CA 92647 ..........•. 714-847-7515 
AMP. Box 3608, Harrisburg, PA 17105 ...•........................••... ' 800-362-5673 
~I Products, 4300 Commerce Ct, lisle, IL 60532 ............... 312-963-3500 
Augat Inc., Interconnection Prdducts Group, 33 Perry Ave.,P.o. Box 779. AWeboro, MA 

02703 .•..............•... , ...............•...••... , .................. 617-222-2202 
Auto-Swage Prods., 726 River Ad, SheHon, CT 06484 ..•.............•. 203-929-1401 

§t Beswick, DubiHer International Pic., Alert Works, Frome. UNfTED KINGDOM SA 11 1 PP 
· . . . . • . . • . . • . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . • . . . . . .. (0373) 64311 

§ Blackburn, Division of FL I_es, 1525 Woodson Ad, St Louis, MO 63144 
..•..••.•.............................. , ........•.. , ...•......... , .... ' 314-993-9430 

§ Carbone-Ferraz, Inc., 14 Eastmans Rd, Parsippany. NJ 07054 ...•.. , ..•. 201-426-8400; 
800-526-9067 

§CoIe-HerseeCo., 20 Old Colony Ave, Boston, MA 02127-2467 ......... 617-266-2100 
§ Components Co!p., 6 Kinsey P~ Denville, NJ 07634 .. ,................. 201-627-0290 

EG & G Birtcher. EG & G, Inc., 4505 N. Arden Dr.lP. O. Box 5268, EI Monte. CA 
91734-1268 ................... ; ...................................... 816-442-2572 

§t Electronic Essentials, 6()'2O 34th Avenue. Woodside. NY 11377 ........ 716-896-6300 
§ FEME Electronics, Inc., 661 W. Germantown Pike, No. 206. Plymouth Meeting. PA 19462 

.................................... .................................... 215-941-0366 
§GC-Thorsen.1801 Morgan St, P.O. Box 1209. Rockford, IL 61105-1209 

· . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 815-966-9661 
§ Gould Inc., Circuit Protection Div. 374 Merrimac St, Newburyport, MA 01950 

................................................................. 617-462-6662/3131 
§ Heyco Molded Products, Inc. Box 160. Kenilworth. NJ 07033 .. , •....... , 201-245-0033; 

800-526-4182 
§ Ideal Industries, 4450 Becker P~ Sycamore. IL 80178 ................... 815-895-5181 

Kaut & Bux Manufacturing Co. 675 Tower Rd, P.O. Box 867. Mundelein. IL BOO6O 
· ......... , .. ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 312-949-6505 

§t Keystone Electronics Co!p., 31-07 20th Ad, Astoria, NY 11105-2017 ... 718-956-8900 
§LZR Electronics, Inc., 8174 Beechcraft Ave, Gaithersburg, MD 20679 .. , 301-921-9440 
§ Marathon Special Prods. 13300 Van Camp Rd, Bowling Green, OH 43402 

....................................................................... 419-352-8441 
Miniature Metal Forming Div. 4819 Emerald St, P.O. Box 2962, Torrance. CA 90509 

................................ , ............. , ............. ,.......... 213-37()'3679 
§National TeHronics, State Road HiI~ Meadville. PA 16335 .............. 814-724-8440 
§Philmore Manufacturing. 40 Inlp Dr. Inwood, NY 11696 ................. 518-239-6161 
§ Richco Plastic Co. P.O. Box 804238, Chicago. IL 60680 .. ,............. 312-539-4080 
§San-O Industrial Corp., 85 Orville Dr. Bohemia, NY 11716 .............. 518-567-5556 

Schaffner EMC.1nc.. Instr, ON. 825 Lehigh Avenue. Union, NJ 07063 ..... 201-851-0644; 
800-367-5566 

Seastrom Manufacturing Co. Inc., 701 Sonora Ave, Glendale. CA 91201 
................................................................. ,', ... 213-245-9121 

§Shokai Far East, Lld, 280 North Central Ave, Hartsdale, NY 10530 ..... 914-681.0700 
SMK Electronics Corporation. USA., 1901 Nancila Cir. Placentia, CA 92670 

.......•.. ,', .......................... , ......... ,..................... 714-998-0960 
tTectt-Eteh, Inc., 45 Aldrin Ad, Plymouth. MA 02380 ..................... 617-747-0300 
§ USD Products, Cooper Industries, 7300 W. Wilson Ave, Chicago. IL 60656 

· .......................•.......... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 312-867-4600 
§ Weidmulier.1nc.. 821 Southlake Blvd, Richmond, VA 23236 ............. 804-794-2877 

Clips, Battery-2100 - See VOl. C 

Clips, Board, Harness-1700 - See Vol. C 

Clips, Breadboard-4200 - See Vol. C 

Clips, Fahnestock-2100 - See Vol. C 

Clips, LED - See Retainers, Transistor & Diode (Vol. C) 

Clips, Logic Test-2900 - See Vol. D 

Clips, Test-2100 - See Vol. C 

Clips, Transistor & Diode - See Retainers, Transistor & 
Diode (Vol. C) 

Clips (MIL), Electrical-2440 
Allee Inc.. 10 Bayfield Dr •• North Andover. MA 01845. 617-681-1003 

• • • • .. • .. • . • • • .. • • • . .. • • . • . • • .. • .. • • • • • .. • • .. • • .. .. • .. • •• B 0 13OO. C-1745 
§ Bussmann:Cooper Industries. P.D. Box 14460. St Louis. MO 63178. 314-394-2877 

•••••• , •••••••••••••••.••••.••••••••••••••••••••••••••••.•••••••• , C-1291 
Concord Electronics Corporation, 30 Great Jones St. New York. NY 10012. 

1-212-777-6571 ........................................ C-1308-1309.1704 
EG & G Birlcher. EG & G. Inc •• 4505 N. Arden Dr.lP. O. Box 5268. EI Monte, CA 

91734-1268.818-442-2572 ................................... C-1028-1029 
§t FlC Corp •• 12216 Parklawn Dr •• ROCkville. MD 20852. 301-88HI124;800-63B-6594 

••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••• B-1314 
t Mueller EIec. Co •• 1583 E. 31st St. Cleveland. OH 44114. 216-771-5225 

....................................................... C-1468-1469,1472 
Autosptice, Inc., 59-12, 37th Ave. Woodside, NY 11377.................. 718-429-0500 

t Jettron Products, P.O. Box 337. E. Hanover. NJ 07936 .................. 201-887-0571 
Philips CircuR Assemblies, 1515 Sixth St South. Hopkins, MN 55343 .,. 612-933-4600 

Clocks, Time Keeping - Also See OSCillators, Clock-2200 
- See Vol.D 

Clocks & Controllers, Thermal-2200 - See Vol. D 

PRODUCT INDEX & DIRECTORY 

Clutches, Friction-3500 
Jan Hardware Mfg. Co.. 47-27 36th St. Long Island City. NY 11101. 718-36HI8oo 

....................................................... C-16117:.1824.1632 
Micro Mo Electronics. Inc •• 742 2nd Ave. S •• St Petersburg. FL 33701. 

813-822-2529 ••••••••••••••••••••.•••••••••••••••••.••••••••••••• B01180 
t Motor Technology. Inc.. 2798 Culver Ave.. Dayton. OH 45429. 513-294-1041 

••••••••••••••••••••••••••.••••••••••.••.••••••••.••••••••••.•••• 801240 
SAIA Inc.. DIv. of American Electronic Components. 1010 N. Main Street, Elkhart. 

IN 46514. 219-262-4418 ........................................... B-1252 
§tBerg, W. M.lnc. 489 Ocean Ave, East Rockaway. NY 11518 ........... 516-599-5010 

Dial Products Co. 19-21 Cottage St, Bayonne. NJ 07002 ............... 201-HE7.o72O 
§t Facet Enterprises, Inc. Elmira, NY 14903 ............................... 807-737-8011 

tGlobe Motors, 2275 Stanley Avenue. Dayton, OH 45404 ................ 513-228-3171 
t Perfect Gear & Instrument, Designatronics, Inc., 2101 Jericho Tpk., New Hyde Park, NY 

11040 ...................................................... ' .. . . . . .. . 516-326-3300 
t Precision Mechanisms, 44 Brooklyn Ave, Westbury. NY 11590 ......... 516-ED3-5955 
t Sterling Instruments, 2101 Jericho Tumpike, New Hyde PI<., NY 11040 .. 516-328-3300 
tTechno. A DSG Company. 2101 Jericho Tunpike. New Hyde Park, NY 11040 

....................••........................ , ............... ,........ 518-32&-3970 
§ Vemaline Prods. Div. 333 Strawberry Field Ad, P.O. Box 6979. Warwick, RI 02887 

• . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 401-739-7800 
tVernitech. 300 Marcus Blvd, Deer Pk., NY 11729 ....................... 518-588-5100 

Clutches, Magnetic-3500 
t Molar Technology. Inc.. 2798 Culver Ave •• Dayton. OH 45429. 513-294-1041 

•••••••••••••••.••••••••••••••••••••••••••••••••••••••••••.•••••• B-124O 
§ Regdon Solenoid. Inc •• 3713 Grand Blvd.. Brookfield. IL 60513. 312-485-5152 

................................................................. B-1634 
t Vemilech. 300 Marcus Blvd •• Deer Pk.. NY 11729. 516-586-5100 ••• B-1030.1267 
§ B & B Motor & Control Corp., B & B Long Island City. Apple Hill Commons, Bu~ington, 

CT 08013 ............................................. 203-673-7151;800-636-7807 
tComponent Specialties Corp., 9143 E. La Rosa Dr. Temple City. CA 91780 

.......... , ...... , ..................................................... 213-263-0015 
Dial Products Co. 19-21 Cottage St. Bayonne. NJ 07002 , •............. 201-HE7-0720 

§t Facet Enterprises, Inc. Elmira, NY 14903 ............................... 807-737-8011 
tMachine Components Corp. 70 Newtown Ad, Plainview. NY 11803 .... 518-694-7222 
t Motion Control Group. American Precision Industries, 3229 Roynnar Rd, Oceanside. CA 

92054 ..•.... ' .............................................. ,......... 619-439-7500 
t Perfect Gear & Instrumen~ Designatronics, Inc. 2101 Jericho Tpk., New Hyde Park, NY 

11040 ............................................................... , 518-32&-3300 
PIC Design. P.O. Box 1004, Middlebury. CT 06762 .................. ,... 203-758-8272 

t Sterling Instruments. 2101 Jericho Turnpike. New Hyde Pk., NY 11040 .. 518-328-3300 
t Stock Drive Products, Div .. of Designatronics, Inc. 2101 Jericho Turnpike. New Hyde Pk., 

NY 11040 ........ , .........•.... , . , ... , , • . . . . . . . . . . . . • . . . .. 516-328-Q200;328-33OO 
tTechno. A DSG Company. 2101 Jericho Tunpike. New Hyde Park, NY 11040 

.. .. . .. . . . .. . .. .. . . . . . . . . . . . . . . . . . . . .. . . .. . . . .. . .. . . . . . . .. . . . . . .. . . . . .. 516-328-3970 

Clutches, Positive-3500 
Micro Mo ElectroniCS. Inc.. 742 2nd Ave. s.. St Petersburg. FL 33701 • 

813-822-2529 .................................................... B-1180 
t Molar Technology. Inc.. 2798 Culver Ave •• Dayton. OH 45429. 513-294-1041 

................................................................. B-124O 
Adams Rne Products, Inc. 540 W. Chevy Chase Dr. Glandale, CA 91204 

...........................................•............. ,.,........... 818-241-5121 
§t Berg, W. M.lnc., 499 Ocean Ave, East Rockaway. NY 11518 ........... 518-599-5010 
§t Facet Enterprises, Inc., Elmira, NY 14903 ............................... 607-737-8011 
§tMachine Components Corp. 70 Newtown Rd, Plainview. NY 11803 .... 516-694-7222 
t Perfect Gear & Instrumen~ Designatronics, Inc., 2101 Jericho Tpk., New Hyde Park, NY 

11040 ................ , ...... , ........................................ 518-32&-3300 
tVemnech, 300 Marcus Blvd, Deer Pk., NY 11729 ....................... 518-566-5100 

Coating Services - See Services, Coating (Vol. D) 

Coatings, Antistatic-1600 - See Vol. C 

Coatings, Compounds, Lubricants, etc., Heat 
Conductive-1600 - See Vol. C 

Coatings, Conductive, Electric-1600 - See Vol. C 

Coatings, Corrosion Resistant-1600 - See Vol. C 

Coatings, Electromagnetic Wave Absorbing-1600 - See 
Vol. C 

Coatings, Fungicidal-1600 - See Vol. C 

Coatings, High Temperature, CeramiC, Plasma Spray -
See Services, Coating (Vol. D) 

Coatings, Insulating-3100 - See Vol. C 

Coatings, Moisture Repellant & Waterproofing-1600 -
See Vol. C 

Coatings, Protective-1600 - See Vol. C 

Code Actuated Switches - See Switches, Data (Vol. D) 

Code & Tab Markers - See Wire Markers (All Types) 
(Vol. C) 

Coded Discs, Optical - See Encoders, Shaft Angle, Optical 
(Vol. 8) 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 

Coder/Decoders - See Converters (Vol. D) 

Coders, AF-1300 - See Vol. D 

Coders, Telephone, Dial-1900 - See Vol. D 

Coders, Transponder-3400 - See Vol. D 

Coil Assemblies & Forms-Also See Bobbins, Winding, 
Coil & Transformer.1800 - See Vol. A 

Coil/Lens Aligners, Micropositioner-1800 - See Vol. A 

Coil Standards - See Standards, Inductance (Vol. D) 

Coil-Winding Equipment - See Machines, Coil Winding 
(Vol. D) 

Coils, AF-1800 - See Vol. A 

Coils, Antenna (Incl. Loading Type)-1800 - See Vol. A 

Coils, Broadcast-1800 - See Vol. A 

Coils, Chip-1800 - See Vol. A 

Coils, Degaussing-1800 - See Vol. A 

Coils, Field-1800 - See Vol. A 

Coils, Focusing-1800 - See Vol. A 

Coils, Foil Wound-1800 - See Vol. A 

Coils, Helmholtz-1800 - See Vol. A 

COils, High Q, Low Frequency-1800 - See Vol. A 

Coils, Hum Eliminating - See Hum Eliminators (Vol. A) 

COils, Hybrid & Repeater-1800 - See Vol. A 

Coils, IF-1800 - See Vol. A 

Coils, Metallized Ceramic-1800 - See Vol. A 

Coils, Metallized Glass-1800 - See Vol. A 

Coils, Molded-1800 - See Vol. A 

Coils, pi Winding-1800 - See Vol. A 

Coils, Relay-1800 - See Vol. A 

Coils, RF-1800 - See Vol. A 

Coils, Saturable Reactor-1800 - See Vol. A 

Coils, Shielded-1800 - See Vol. A 

Coils, Solenoid-1800 - See Vol. A 

Coils, Switching, Power-1800 - See Vol. A 

Coils, Telephone-1800 - See Vol. A 

Coils, Telephone Pickup (Recording) - See Pickups, 
Telephone (Vol. D) 

Coils, Toroidal-1800 - See Vol. A < 

Coils, Transducer-1800 - See Vol. A 

Coils, Transformer-1800 - See Vol. A 

Coils, TV (All Types)-1800 - See Vol. A 

Coils, Variable-1800 - See Vol. A 

Coils, Vidicon Alignment-1800 - See Vol. A 

Coils (MIL). Non-RF-2440 
§t Belllnds., J. W. Miller DIv., 19070 Reyes Ave., P.O. Box 5825, Rancho 

Dominguez, CA 90224'5825, 213-537-5200 ....•••..•.....•....••.•• A.1205 
C&ddell-Bums MIg., 258 E. 2nd St., Mineola, NY 11501-3508, 516-746-2310 

• • • • • • • . • . • . • • . . • . . • . . • • • . • . • • • • • • . • • • • . • . • • • • • • •• A·1208-1209,1219-1220 
§ Dale ElecIronlcs, Inc., Yankton DIY., E. Hwy. 50, Box 180, Yankton, SO 57078, 

605-665-9301 ............................................... A.1234,1238 
EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 

•.•••••.••••••.••••.•••••.••.••••.•••••.••.••..••••••••..•.•...•• A·1244 
Gowanda ElecIronlcs Corp., 1 Industrial Pl., Gowanda, NY 14070, 716-532-2234 

••••••••••••••.••••..••..••••.•••.•••••.••••.•••.•••••••••••.•••• A·1245 
§t Mlcrotran Co. Inc., 145 E. Mineola Ave., P. O. Box 238, Valley Stream, NY 11582, 

516-561-6050 ••••••••••••••••••••.•••.••••.•.••••• A.1246,2280-2281,2288 
Nytronlcs Components Grp., Inc., 700 Orange St., Darlington, SC 29532, 

803-393-5421 ••••.••••••••.•••..•.•••• A.1248,1255-1256,1263,1289, B.1019 
t Plco ElecIronics, Inc., 453 North MacQ_n Pkwy., ML Vernon, NY 10552, 

914-699-5514;800-431-1064 ••..•.•.••••.••••.••••••••••• A.1271'1275,2323 
t PIconlca,'26 CummingaRoad, Tyngsboro, MA 01879, 617-649-7501 

.••••••••..•••••••••••.•••••..•••••••••••••••••••••••••••••. A·1277-1278 

Coils (MIL), RF-2440 

t Power Magne-Tech Corporation, 441 High Street, Perth Amboy, NJ 08861, 
201~26-4700 ............................................... A·2352-2353 

§t RCD Components, Inc., 520 E. Industrial Pit. Dr., Manche8ter, NH 03103, 
603-689~054 .................................................... A·2011 

Renco ElectroniCS, Inc., 60 Jefryn Blvd., East, Deer Pit., NY 11729, 
516-586-5566;1~-645-5828 ..................................... A·1262 

t Standex ElectroniCS, Standex International, 4538 camberwell Rd., Cincinnati, ott 
45209, 513~71-3777 ............................................. A·1287 

t Tamura Corporation of America, 1150 Dominguez St., caraon, CA 90746-3518, 
213-638-1790 .......................................... A.1291,1895,2398 

tTorotel Prods. Inc., 13402 S. 71 Hwy., Grandview, MO 64030-3199, 816-761~14 
................................................................. A·13OO 

tTrans American Transformer, 142 Peconic Ave., Medford, NY 11763, 
516-654-1880 .................................................... A.2426 

§t United Transformer Corporation, Sub. of OPT Industries, 300 Red School Lane, 
Phillipsburg, NJ 08865, 201-454-2800 .............................. A.2428 

t AlE Magnetics, Div. of Vemilron, 701 Murfreesboro Rd., Nashville, TN 37210 
· . . . . . . . . . .. . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . .. . . .. 61 ~244-9024 

t Automatic Coil Corp., Sut> Designatronics, Inc., 3545 N.W. 7tst St., Dept. E, Miami, Fl 
33147 ................................................................ 30~96-6660 

t Del Elctms. Corp, 250 E. Sandford Blvd., Ml Vernon, NY 10550 ......... 914-6~2000 
tE-Tron Corporalion, 30 Ethel Rd., Edison, NJ 08817 .................... 201-287-9039 

Freed Translormer, 1718 Weirfield St., Ridgewood, NY 11385 ........... 212-386-t300 
Hisonic, Inc., 249 N. Troos~ P.O. Box 1130, Olathe. KS 66061 1 ........... 913-782-0012 

§t Inductive Prods., Inc.. 11733 Markon Dr, Garden Grove, CA 92641 ...... 714-891-2572 
§t Jeffers Electronics, Grand Plaza, 945 Grand Ave., Nogales, AZ 85621 ... 602-287-5851 

t Magnetic Component Engin-rng, Inc., 11379 Playa Street, Culver CiIy, CA 90230 
....................................................................... 213-398-4761 

Magnelico Inc., 182 Morris Ave., Honsville, NY 11742 ................... 516-654-1166 
Neshaminy Transformer, Neshaminy Electronics Corp, Edison-Furlong Road, Furlong. 

PA 18925 ............................................................ 21~794-7411 

t North Hills Electronics, 1 Alexander P~ Glen Cove. NY 11542 .......... 516-671-5700 
t NWL Transformers. Rising Sun Rd., P.O. Box 358, Bordentown, NJ 08505 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ................. 609-298-7300 
OPT Industries Inc, 300 Red School La, Phillipsburg. NJ 08865 ........ 201-454-2600 

tPerl<in-Elmer Corp, Eictm. Prods. Dept., 761 Main Ave, Norwalk, CT 06859-0132 
· .. . .. . . . . . . . . . . . . . . . . . . . .. . .. .. . . . . .. .. . . .. .. . . . . . . . . . .. . .. . . . . . . . . . .. 203-762-4766 

tRaylheon Co., Microwave & Power Tube Div, 190 Willow St., Wanham, MA 02154 
....................................................................... 617-899-8400 

t Sigma Electronics Inc, 10630 Kinghurst Dr, Houston, TX 77099 ........ 713-933-4700 
Vanguard Electronics Co, 1460 W. 178th St., Gardena, CA 90246....... 213-323-4100 
Vare, Inc., Electron Devices Div, 2203 W. Walnut St., Gariand, TX 75046 

....................................................................... 214-487-4129 
t Wirebenders, Inc, 2440 W. Mission Ln., Sle. 9,10, Phoenix, AZ 85021 .. . 602-861-1856 
§Zambre Co, Inc, 2134 Old Middlefield Way, Mountain View, CA 94043.: 41~966-9176 

Coils (MIL), RF-2440 
Amecon, Inc., 1900 S. Chris La., Anaheim, CA 92805, 714~-2220;800492-2292 

................................................................. A·2174 
§t Belllnds., J. W. Miller Dlv., 19070 Reyes Ave., P.O. Box 5825, Rencho 

Dominguez, CA 90224-5825, 213-537-5200 •••.••••.••.••. A.1199,1201,1205 
caddell-Bums MIg., 258 E. 2nd St., Mineola, NY 11501-3508, 516-746-2310 

· . • . .. . • . • . . . • . • .. • . • . . .. • . • .. .. .. .. • • . • .. . .. • .. .• A·1208-1209,1219-1220 
Ceddell Coli Corp., 35M Main St., Pounney, VT 05764, 802-287-4055 •••• A.1223 

§t Dale ElectroniCS, Inc., Yankton DIY., E. Hwy. 50, Box 180, Yankton, SO 57078, 
605-665-9301 ..................................... A·1233-1234,1236-1238 

§t Delevan DIv., American Pnscislon Inds. Inc., 270 Quaker Rd., E. Aurora, NY 14052, 
716-652-3600 ............................................... Ao 1241-1243 

EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 
................................................................. A·1244 

t Hlsonlc, Inc., 249 N. Troost, P.O. Box 1130, Olathe, KS 66061, 913-782-0012 
................................................................. A·2239 

t North Hills ElectroniCS, 1 Alexander PL, Glen Cove, NY 11542, 516-671-5700 
................................................................. A·1247 

§ Nytronlcs Components Grp., Inc., 700 Orange St., Darlington, SC 29532, 
803-393-5421 ....................................... A.1248-1266, B01019 

Oxley, Inc., 25 Business PIt. Dr., P.O. Box 814, Branford, CT 06405,203-488-1033 
................................................................. B·1013 

t Plco ElecIronics, Inc., 453 North MacQuesten Pkwy., ML Vernon, NY 10552, 
914-699-5514;800-431-1064 .•.•.•••••••••••••.•••••••••• A·1271-1275,2323 

t Plconlcs, 26 Cummings Road, Tyngsboro, MA 01879, 617~9-7501 
· . .. . . . . . . . • . • .. . . .. . • .• . .. • .. .. • .. .. • . • . . .. .. • .. . • .. . . • . • •. Ao 1277-1278 

§t RCD Components, Inc., 520 E. Industrlel Pit. Dr., Manchester, NH 03103, 
603-689-0054 .................................................... A.2011 

t Standex ElectroniCS, Stendex International, 4538 camberwell Rd., ClnclnnaU, OH 
45209,51W71-3777 ............................................. A.1287 

§t Toko America, Inc., 1250 Feehanville Dr., ML Prospect .. IL 60056, 312-297-0070 
.••.••.•..•.••.••....•.••.•••.•••••••.••••••••••••••••••••••••.•• A·1296 

t Torotel Prods. Inc., 13402 S. 71 Hwy., Grandview, MO 64030-3199, 816-761~14 
· • . • • . • . • • . • . • • . . • . • • . . . • . • • • • • . • • . • . • • . • . . • . . • • • • • • • • • • • • •• A·1300-1305 

t Trans American Transformer, 142 Peconic Ave., Medford, NY 11763, 
516-654-1880 ............................................... .,... A·2428 

§t United Transformer Corporation, Sub. of OPT Industries, 300 Red School Lane, 
Phillipsburg, NJ 08865, 201-454-2800 ••••••••••••••••.••••••••••••• A.M28 

t Associaled Spring, Barnes Grp., 10 Main St., Bristol, CT 06010 .......... 203-583-1331 
§Atlantic Magnetics, Inc., 1441 S.W. 30th Ave., Pompano Beach, Fl33069 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. 305-979-7920 
t Automatic Coi' Corp, Sut> Designatronics, Inc., 3545 N.W. 71 st St., Dept. E, Miami, Fl 

33147................................................................ 305-696-6660 
Bey Electric, Inc, 362 Main St., Box 548, Uncaln Pari<, NJ 07035 ........ 201-694-5000 

t Electro Assemblies Corp., 425 Huehl Rd., Bldg. 17. Northbrook, IL 60062 

t E-Tron Corporation, 30 Ethel Rd., Edison, NJ 08817 ................... . 
Fil-Coil Company, Inc., 800 Axinn Ave., Garden CIIy, NY 11530 ......... . 
Freed Transformer, 1718 Weirfield St., Ridgewood, NY 11385 .......... . 
Lencx-Fugle Electronics, 100 Sylvania P~ S. Plainfield, NJ 07080 ...... . 

312-49&-6520 
201-287-9039 
516-228-9445 
212-386-1300 
201-756-1164 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Cqils(MIL), RF':'2440. (Cont'd) 

t Magnetic Component EngineMnQ, Inc., 11379 Playa Street, Culver City, CA 90230 
.............................................•......... ,............... 213'-398-4761 

OPT Industries Inc., 300 Red School La, Phillipsburg, NJ 09665 ..•...•.. 201-454-2600 
SFE Technologies, 1501 1st St, San Fernando, CA 91340 ........•....• 816-365-9411 

t Shogyo Intematio/lal Corp. 287 Northern Blvd., Great Neck, NY 11021 ........•......•. 
518-486-0911 

Stanford Applied Engrg. Inc., 3520 De La Cruz Blvd., Santa Clara, CA 95054 
.. .. . .. . .. .. . .. . .. . .. .. . . . .. . .. . . . . .. . . . • . . . . . . . . . . . . . . . • . . . . . . • . . • . . .. 406-986-0700 

Vanguard Electronics Co., 1480 W. 178th St, Gardena, CA 90248....... 21~4100 
§t West-Cap Arizona, Sub. of SFE Technologies, 2201 East Elvira Road, Tucson, I\Z. 85706 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •• •. . . . 602-294-2648 
tWirebenders, Inc. 2440 W. Mission Ln. 51e. 9,10, Phoenix, I\Z. 85021 ... 602-861-1856 

Cold-Cathode Readout Tubes - See Tubes, Readout 
(Vol. A) 

Cold Plates - See Thermal Platforms (Vol. D) 

Collection Systems (MIL)-3475 - See Vol. D 

Collimators-2900 - See Vol. D 

Combiners, Microwave - See Couplers, Microwave 
(Vol. A) 

Communications Intelligence (Comint) Systems (MIL)-
3475 - See Vol. D 

Communications Systems, FM-1900 - See Vol. D 

Communications Systems, Laser-1900 - See Vol. D 

Communication Systems, Megalinks-1900 - See Vol. D 

Communication Systems, Megaplex-1900 - See Vol. D 

Communications Systems, Microwave-3400 - See 
Vol. D . 

Communications Systems, Multiplex-1900 - See Vol. D 

Communications Systems, Telemetering-1900 - See 
Vol. D 

Communications Systems, Telephone-1900 - See 
Vol. D 

Commutators-3500 
MFM Technology, Inc., AffIliate of Unitrode Corp., 200 Thirteenth Ave., 

Ronkonkoma, NY 11779, 516-467-5151 ............................. 801233 
Servo-Tek Products Co., 1086 Goffle Rd., Hawthorne, NJ 07506, 201-427-3100 

•••••••••••••••.•.••••.•••..••••••.•••••.•••••••••••••••••••••••• 8·1254 
Airflyte Elctrns. Co. 56 New Hook Rd., P. O. Box 231, Bayonne, NJ 07002 

..........................................•............................ 201-436-2230 
tAydin Vector Div. Aydin Corp., Box 328, Newtown, PA 1894<Hl328 ..... 215-986-4271 
tDanmar Inds., 9705 Lurline Ave., Chatsworth, CA 91311 .......... 816-882-7979/5280 

Kaut & Bux Manufacturing Co. 675 Tower Rd., P.O. Box 867, Mundelein, IL 60060 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . • . . • . . . . . . . . . . . . . . . .. 312-949-8505 

tOmnnek, Inc. P.O. Box 102, 820 Pennsylvania Blvd., Feasterville, PA 19047 
...............................................•....................... 215-355-4443 

POWR-UPS Corp. Brookhaven R&D Plaza, 1 Roned Rd., Shirley, NY 11967 
.. .......................................... .... ..... 516-345-5700;1-80(}'333-POWR 

§ Reliance Electric Co. Marketing Info Center, P.O. Box 99502, Cleveland, OH 44199 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . •• .. 800-245-4501 

Serial Lab Prods., Inc., 162 Cook Lane, P.O. Box 766, Marlboro, MA 01752 
....................................................................... 617-481-1684 

Tech Labs., Inc. 500 10th St, Palisades PI<., NJ 07650 .................. 201-944-2221 

Comparators, Analog - See Comparators, Voltage (Vol. D) 

Comparators, Attenuation-3400 - See Vol. D 

Comparators, CapaCitance - See Bridges, Capacitance 
(Vol. D) 

Comparators, Digital-2900 - See Vol. D 

Comparators, Dimension Calibrators-4100 - See Vol. D 

Comparators, Frequency-2900 - See Vol. D 

Comparators, Impedance - See Bridges, Impedance 
(Vol. D) 

Comparators, Inductance - See Bridges, Inductance 
(Vol. D) 

Comparators, Optical-2900 - See Vol. D 
Comparators, Phase-2900 - See Vol. D 

Comparators, Resistance - See Bridges, Resistance 
(Vol. D) 

Comparators, Voltage-2900 - See Vol. D 

PRODUCT INDEX & DIRECtORY 

Component Handling Equipment, Surface Mount-4100 -
See Vol. D 

Compounds, Encapsulating, Molding, Potting-Also See 
Plastic Raw Materials-1600 - See Vol. C 

Compounds, Insulating-3100 - See Vol. C 

Computer-Aided Design Services - See Computers, CAD, 
CAM, & CAD/CAM (Vol. D), Services, Computer-Aided 
Design (Vol. D) 

Computer Interfaces - See Interfaces, Computer 

Computer Logic Circuits - See Cards, Logic (Vol. D), 
Circuits, Hybrid (Vol. A), Integrated Circuits (Vol. A), 
Modules, Logic (Vol. A) 

Computer Systems, Ruggedized-2000 - See Vol. D 

Computer Tape Recorders - See Recorders, Computer 
Data (Vol. D) 

Computer Type Indicators - See Displays, Indicator Lights 
(Vol. B) 

Computers, Analog-2025 - See Vol. D 

Computers, CAD, CAM, & CAD/CAM-2025 - See Vol. D 

Computers, Digital, Micro-2025 - See Vol. D 

Computers, Digital, Mini-2025 - See Vol. D 

Computers, Hybrid, Analog/Digital-2025 - See Vol. D 

Computers, Mainframe-2025 - See Vol. D 

Computers, Micro-2025 - See Vol. D 

Computers, Micro, Ruggedized, for Industrial 
Applications-2000 - See Vol. D 

Computers, Mini, High End-2025 - See Vol. D 

Computers, Mini, Low End-2025 - See Vol. D 

Computers, Mini, Midrange-2025 - See Vol. D 

Computers, Personal-2025 -See Vol. D 

Computers, Small Business-2025 - See Vol. D 

Computer Sets (MIL), Digital Data-3475 - See Vol. D 

Computer Systems (MIL)-3475 - See Vol. D 

Computing Equipment, Peripheral - See Converters, 
Digital To Paper Tape (Vol. D), Printers (Vol. D), 
Terminals, Data Display (Vol. D), etc . 

Concentrators, Communications-1900 - See Vol. D 

Conditioners, Power Line - See Regulators & Stabilizers, 
Voltage (Vol. D), Line Conditioners (Vol. D) 

Conductive Elastomers-4525 - See Vol. C 

Conductive Fabrics, Films & Tapes - See Fabrics, 
Conductive (Vol. C) 

Conductive Floor Coatings & Cleaners-1S00 - See 
Vol. C 

Conductive Plastic Materials & Parts-4525 - See Vol. C 

CondUit, Electrical-SOOO - See Vol. C 

Connecting Blocks, Data-2100 - See Vol. C 

Connecting Blocks, Modular Telp ~hones-2100 - See 
Vol. C 

Connector Adapters-2100 - See Vol. C 

Connector Backshells-2100 - See Vol. C 

Connector Blocks, Mother Board.2100 - See Vol. C 

Connector Boxes & Strips, Power Outlet-2800 - See 
Vol. C 

Connectors, AC Power-2100 - See Vol. C 

§-Product sold through distributors t-Product meets MIL specs EEM1988 



PRODUCT INDEX & DIRECTORY 

Connectors, Antenna - See Connectors, RF, Coaxial & 
Triaxial (Vol. C) 

Connectors, Audio-2100 - See Vol. C 

Connectors,Back Panel - See Connectors, Wirewrap (Z-3 
Level) (Vol. C) 

Connectors, Battery-2100 - See Vol. C 

Connectors, Cable-2100 - See Vol. C 
Connectors, Circular, MS/ AN-2100 - See Vol. C 

Connectors, DIN-2100 - See Vol. C 

Connectors, 0 Subminiature-2100 - See Vol. C 

Connectors, Edgeboard - See Connectors, Printed Circuit, 
Card Edge (Vol. C) 

Connectors, Elastomeric-2100 - See Vol. C 

Connectors, Fiber Optic-2475 
§AMP, Box 3608, Harrisburg, PA 17105, 800-362-5673 •••.•.•• C.1165,1269-1273 

Amphenol Corporation, Corporate Headquarters, 358 Fall Avenue, Wallingford, 
CT 06492,203-281-3200 .......................................... C.1275 

§ Belden Wire and Cable, Cooper Industries, P.O. Box 1980, Richmond, IN 47375, 
317-983-5200;800-BELDEN-1 ................................. C.1n2,1S13 

Component MIg. Svc., Inc., 1 Component Park, W. Bridgewater, MA 02379, 
508-580-0111 .................................................... C.1304 

§t Interoptics, Purdy Group, 770 Airport Blvd., Burlingame, CA 94010, 415-347-n27 
................................................................. B·1169 

JAE Electronics Inc., 1901A E. Carnegie Ave., Santa Ana, CA 92705-5504, 
714-250-8770 .................................................... C.1403 

LEMO U.s.A., Inc., P.O. Box 11488, Sante Roaa, CA 95406, 707-578-8811 
• .. . . .. • . . • • . . • . .. . . • . • . . • . • . . • . • . .. • . .. .. . .. • .. .. • .. • .. .. .. C·1417·1421 

t MERET, Inc., 1815 24th st., Santa Monics, CA 90404-4998, 213-828·7496 
................................................................. B·1172 

Microdot, Interconnect Syatems Division, 201 Progress Dr., Montgomeryville, PA 
18936,215-699·5373 ............................................. C.1456 

§t NEC ElectroniCS, Inc., 401 Ellis Street, Mountain View, CA 94039'7241, 
415-960·6000 .................................................... B·1175 

Sharp, Microelectronics Dlv., Opt ... lectronic8, Sharp Plaza, Mahwah, NJ 07430, 
201·529-8757 .................................................... B.1179 

Texas Instruments, Connector Systems Division, 34 Forest Street, Attleboro, MA 
02703,508·699·3600;508-699·3450......................... B.1028, C.1572 

Thomas & Betts Corporation, 1001 Frontier Road, Bridgewater, NJ 08807, 
201·&85·1600 .................................................... C.1575 

§ A.C. Interface Inc. 15560 Aockfield, Un~ 1 E, Irvine, CA 92718 ........... 714-472-9524 
§ Amphenol, Bendix Connector Operations, 4~ Delaware St, Sidney, NY 13838 

· ... . . .. . . . .. . . . . .. . . . .. . . . . . . . . . . . . . . .. . . . . . . . . .. . .. . . . . . . . . . . . . . . . . .. 607-563-5011 
§ Amphenol Products, 4300 Commerce CL Usle, IL 60532 ............... 312-983'3500 
§ Assmann Components, Div. 01 ebm Industries, Inc. 525 New Britain Ave., Unionville, CT 

06085 . . . . . . . . . . . . . .. . . . . . . . . . .. . . . . . . .. . . .. . . .. . . . . . . . . . . .. . . . . . .. . .. 203-674-1515 
§tAT&T, 555 Union Blvd., Allentown, PA 18103 ......................... 1-800-372-2447;ln 

Canada:1-800-553-2448 
§ Automatic Connector, Inc., 400 Moreland Ad., Commack, NY 11725 . . . .. 516-543-5000 

Braxton MIg., Echo Lake Ad N. P.O. Box 429, Watertown, CT 06795 . . .. 203-274-6781 
§tCodenoll Technology Corp. 1086 N Bwy., Yonkers, NY 10701 .......... 914-965-6300 

§Control Cable, Inc. 7261 Ambassador Ad., Baltimore, MD 21207 ........ 301-298-4411 
Deutsch Co. Deutsch Fiber Optics Div. 7001 W. Imperial Hwy. Los Angeles, CA 90045 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-649-1400 
Dowty RFL Inds. Inc./Communications Div. The Dowty Grp. PLC, Powerville Ad., 

Boonton, NJ 07005-0239............................................. 201-334-3100 
§ Dynacas~ Div. Coats & Clark Inc. 1401 Front Stree~ Yorktown Heights, NY 10598 

..................................................................•.... 914-245-0060 
t EOTec Corporation, 3M Corporation, 420 Frontage Aoad, West Haven, CT 06516 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203-934-7981 
§Ercona, 101 Main/Patchogue Rd., Port Jefferson SIR, NY 11776 ........ 516-331-5500 

Flight Connector, Trans-Technology Electronics, 233 E Manville St, Aancho Dominguez, 
CA 90220-9006 ...................................................... 309-693-3355 

§tGeneral Cable Co. Fiber Optics Div. 160 Fieldcrest Ave., P.O. Box 7810, Edison, NJ 
08818-7810.......................................................... 201-225-4760 

General Fiber Optics, Inc., 98 Commerce Ad., Cedar Grove, NJ 07009 .. 201-239-3400 
GTE Fiberoptic Products, 2401 Aeach Ad., Williamsport, PA 17701 ...... 717-326-6591; 

1-800-FBA-QPTICS 
GTE SUPPLY, GTE Communications Systems, 5225 Wiley Post Way, Satt Lake City, UT 

84116 . . . .. . .. . .. .. . . . .. . . . . . . . .. . . . . . . . . .. . . . . . . .. . . .. . . . . . . . . . . .. . .. 8OQ-433-4837 
Hewlett-Packard Co. 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 

· . . . . . .. . . .. • .. .. . . .. . .. . . . . . . . . .. .. . . . . . . . . . . . .. . . .. . . .. . . . . . . . . .. Call Local SIs. Off. 
Hirose Electric U.S.A., Inc. (HAS), Div. 01 Hirose Electric Co. Ltd (Japan), 9254 Deering 

Avenue,Chatsworlh,CA91311 ...................................... 818-709-1247 
Richard Hirschmann 01 America Inc., Industrial Row, P.O. Box 229,. Aiverdale, NJ 07457 

· . . . . . .. . .. . . . . . .. . .. . . . . . . . . . . . . . .. . . .. . . . . . . . . . . .. . . .. .. . . . . . . .. . .... 201-835-5002 
§t Honeywell Optoelectronics, 830 E Arapaho Dr., Aichardson, TX 75081 ................ . 

214-470-4271 
tHughes Aircraft Co. Connecting Devices Div. 17150 Von Karman Ave., Irvine, CA 92714 

....................................................................... 714-660-5701 
rrr Cannon, 666 E Dyer Aoad Santa Ana, CA 92705-5684 ............. 714-557-4700 

§t rrr Electro-Optical Prods., rrr Corporation, 7635 Plantation Ad. Aoanoke, VA 24019 
.. .. . .. .. . . . . . . .. .. . .. . . . . .. .. . .. . .. .. .. . .. . . . . .. . .. . . .. . . . . .. .. . . . . ... 703-563-0371 

Jan Hardware MIg. Co. 47-27 36th St, Long Island City, NY 11101 ..... 718-361-0800 
Light Control Systems Inc., 2 Bridgeview Circle, Tyngsboro, MA 01879 .. 617-649-9870 

§Math Assocs., 2200 Shames Dr. Westbury, NY 11590 .................. 516-334-6800 
§Methode Electronics, Inc., 7444 W. Wilson Ave. Chicago,lL 60656 ...... 312-867-9600 

Connectors, Fiber Optic-2475 (Cont'd) 
Micro-Coax Components, Inc., a UTI Cornpmly, Box E, Collegeville, PA 19426 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 215-489-3700 
MOLEX, Inc. 2222 Wellington CL Lisle, IL 60532 ....................... 312-989-4550 
Motorola Semiconductor Prods. Sector, 3102 NorIh 56th Street, Phoanix, AZ. 

85018-6606 . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 602-244-6900 
t Optelecom, Inc. 15930 Luanne Dr. Gaithersburg, MD 20877 ............ 301-840-2121 
tPastemack Enterprises, P.O. Box 16759, Irvine, CA 92713 .............. 714-261-1920 
§ Philadelphia insulated Wire Co. Inc., 333 New Albany Ad., Moorestown, NJ 08057 

. .. . . . . . . . . . . . . . .. . . . . . . . . . . . .. .. . .. . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . .. .. 609-235-e7oo 
Aaychem Corp., Elctms. Grp., 300 Constitution Dr. Menlo Park, CA 94025 

....................................................................... 415-361-3860 
Aehlander Assocs., 11M Bridge SL Beverly, MA 01915 ................. 617-922-5961 
Sabritec, 1733 Kaiser Ave. Irvine, CA 92714 ............................ 714-660-1970 
Security Plastics, Inc., 14427 NW. 60th Ave., Miami Lakes, FL 33014 .... 305-823-5440 
Seiko Instruments u.SA, Inc. 2990 W. Lom~ Blvd., Torrance, CA 90505 

....................................................................... 213-517-7n0 
Siecor Corp., 489 Siecor Park-GO, Hickory, NC 28603-0489 . . . . . .. . . . ... 704-327-5000 

§Souriau,lnc., 28309 N. Avenue Crocker, Valencia, CA 91355 ............ 605-257-4830 
§t SpecTran Corp. 50 Hall Aoad, Sturbridge, MA 01566 ................... 617-765-0851 
§t Standard Wire & Cable Co. 2345 Alaska Ave., EI SegundO, CA 90245 ... 213-536-0006; 

(8oo}-447-0006/821-5276 
§Stanley/AC Intertace, 17911 Sampson Lane, Costa Mesa. CA 92647 ... 714-841-6090 
Sum~ronics, Inc. Sum~omo Corporation, 580 N Pastoria Ave., Sunnyvale, CA 94086 

....................................................................... 4OIH37-7683 
Swiss Jewel Company, 406 Lafayelle Building, Philadelphia, PA 19106 ................ . 

215-925-2867 
§Tel Tec, Inc. 7890 12th Ave. S. Minneapolis, MN 55425 ................ 612-854-91n 

§t TRW Connector Div. TRW Electronic Components Grp., 1501 Morse Ave. Elk Grove 
Village,lL 60007 ............ .. .................................. 312-981-&600 

TRW Fiber Optic Prods., Connector Div. TRW EIctm Camps. Grp., 401 N Broad SL 
Philadelphia, PA 19108 ............................................... 215-922-8900 

§ U.S. Components, Inc. Un~ech PLC. 35 carlough Ad., Bohemia, NY 11716 
............................................................... 516-589-8080 

Connectors, Filtered-2100 - See Vol. C 

Connectors, Flat Cable (Incl. Flexible)-2100 - See Vol. C 

Connectors, Fused-2100 - See Vol. C 
Connectors, Heavy Duty, Power-2100 - See Vol. C 

Connectors, Hermetically Sealed, Pressurized, or 
Waterproof-2100 - See Vol. C 

Connectors, High Density, Multipin-2100 - See Vol. C 

Connectors, High Voltage (1,000 Volts & Over)-2100 -
See Vol. C 

Connectors, IDC (Insulation Displacement Contact)-2100 
- See Vol. C 

Connectors, Integrated Circuit - See Sockets, Integrated 
Circuit (Vol. C) 

Connectors, LCD-2100 - See Vol. C 

Connectors, Magnetron-2100 - See Vol. C 
Connectors, Missile (Umbilicals, Interstage, Post Boost)-

3475 - See Vol. D 

Connectors, Mixed Contact Configurations-2100 - See 
Vol. C 

Connectors, Printed Circuit Board, Programmable-2100 
- See Vol. C 

Connectors, Piggy Back - See Connectors, Wirewrap (Z-3 
Level) (Vol. C) 

Connectors, Plug-in, Program Board-2100 - See Vol. C 

Connectors, Printed Circuit, Card Edge-2100 - See 
Vol. C 

Connectors, Printed Circuit (Other than Card Edge)-
2100 - See Vol. C 

Connectors, Rack & Panel-2100 - See Vol. C 

Connectors, RF, Coaxial & Triaxial-2100 - See Vol. C 

Connectors, Solderless-2100 - See Vol. C 

Connectors, Splicing-2100 ~ See Vol. C 

Connectors, Stripline-2100 - See Vol. C 

Connectors, Surface Mount-2100 - See Vol. C 

Connectors, Test-2100 - See Vol. C 

Connectors, Thermocouple-2100 - See .Vol. C 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Connectors (MIL), FlatCable-2440 

Connectors, Video-2100 - See Vol. C 

Connectors, Wire - See Wire Nuts (Vol. C) 

Connectors, Wirewrap (Z-3 Level)-2100 - See Vol. C 

Connectors, Zero & Low Insertion Force-2100 - See 
Vol. C 

Connectors & Terminals, Push-on, Quick Disconnect-
2100 - See Vol; C 

Connectors (MIL), Flat Cable-2440 
AIrBorn, Inc.; 4321 AirBorn Dr., Addison, TX 7500H1519, 214-931-3200 

•••••••••••••.•••••••••••••••••••••••••••••••••••• C01132,1137,1139,1142 
t AMP, Box 3608, Harrisburg, PA 17105, 800-362-5873 ••••••••••••• C01185,1172 

Beau Products DIv., Vernitron Corp., Box 10, Laconia, NH 03247,603-524-5101 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• C01289 

carrot Components Corporation, 750 West Ventura Blvd., CamarillO, CA 93010, 
805-484-0540 ............................................... C01293-1295 

§t CW Industries, 130 James Way, Southhampton, PA 18966, 215-355-7080 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• C01316-1317 

Fujitsu Components of America, 3320 Scolt Blvd., Sants Clara, CA 95054, 
408-727-1700 .......................................... C01331,1357-1359 

§t Pandu" Corp., 17301 Ridgeland Ave .. TInley Park, IL 60477-0981, 312-532-1800 
• .. . .. • . • • . • • • . • • • • • • • • • • • • • • • • • . • • ... • • • • • • • .. • .. • • .. • • • • •• C01476-1478 

Robinson Nugent, Inc., 800 East 8th St., Naw Albany, IN 47150, 812-945-D211 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• C01530 

§ Thomas & Betts Corporation, 1001 Frontier Road, Bridgewster, NJ 08807, 
201-685-1600 .................................................... C01575 

Alpha Products, Inc, 5740 Corsa Ave. # 104, Westlake Village. CA 91362 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 818-689-9304 

§t Alpha Wire Corp., 711 Lidgerwood Ave. P.o. Box 711. Elizabeth, NJ 07207-0711 
· ..................................•............................ ; . . . . .. 201-925-8000 

t Amphenol Products, 4300 Commerce Cl, Lisle, IL 60532 ............... 312-963-3500 
§ Aromat Corp., 629 Central Avenue, New Providence, NJ 07974 ......... 201-464-3550 
Auga~ Inc.. Interconnection Produc1s Group. 33 Perry Ave.,P.O. Box 779, Attleboro, MA 

02703 .................................... , ......................... ,. 617-222-2202 
Autosplice.lnc., 59-12, 37th Ave. Woodside. NY 11377 .................. 718-429-0500 
Auto-Swage Prods., 726 River Rd., SheHon. CT 06484 .................. 203-929-1401 

§ Eby Company. Pullman Co. 2751 Southampton Rd., Philadelphia, PA 19154 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . .. . .. . . . ... .. . .. .. . .. . .. . . .. . .. . ... 215-969-4200 

Flight Connector. Trans-Technology Electronics, 233 E Manville St, Rancho Dominguez, 
CA 90220-9006 ................................ .... .. .. .. .. . . •. . .. . ... 309-693-3355 

Fu~ Electric Corp. of America, 727 W. 7 Sl, SIe. 235. Los Angeles, CA 90017 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213-622-4490 

§t H & T Components Inc.. UnHech Pic. 35 Carlough Road, Bohemia, NY 11716 
............................................ : ..•....................... 516-567-2282 

MACOM. Inc.. 43 Second Ave.. Bldg. 8. Burlington. MA 01803 ........... 617-272-3000 
§t 3M-Electronic Produc1s Division. Bldg. 502, P.O. Box 2963. Austin. TX 78769-2963 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 512-834-1.800 
Pulse Tronic Inc., P.O. Box 5196, Ville St laum~ Que.. CANADA H4L 4Z8 

......................................................................• 514-747-6028 
Raychem Corp, Elctrns. Grp. 300 ConstHution Dr. Menlo Park, CA 94025 

· . . . . . . .. . . .. . . . . .. .. . .. .. . .. . . . . . . . .. . . . . . . . . . . . . . .. .. .. .. .. . ... . . . . .. 415-361-3860 
Souriau. Inc.. 28309 N. Avenue Crocker. Valencia, CA 91355 ............ 605-257-4830 

§ Support Syslems IntL Corp. 150 South Second St. Riohmond, CA 94804 
· . .. . . .. . .. . . . . .. . .. . .. . .. . .. . .. . .. .. . . . . .. .. .. • .. ... .. .. .. .. . .. . . . . .. . 415-234-9090 

Symbex Corp., 3M eo.. 72 Corwin Dr. Box 938, Painesville. OH 44077 .. 216-354-0925 
Tel Tee, Inc.. 7890 12th Ave. S. Minneapolis, MN 55425 ................ 612-854-9177 
Urban Electronics, P. O. Box 456, Dover. MA 02030..................... 617-329-4068 

§ Variex Computer Cable & Products, 61 Executive Blvd., Farmingdale. NY 11735 
....................................................................... 516-293-1610 

Connectors (MIL), Power-2440 
Amphenol Canada Corporation, An LPL Company, 20 Mellard Dr., Scarborough, 

Ontsrio, CANADA M1B 2X6, 416-291-4401 •••••••••••••••••••••••••• C 0 1276 
Caton Connector Corp., Jones River Indt Pk., 20 Wapping Rd., Kingston, MA 

02364, 617-585-4315 ...................................... ,. C0 1296,1300 
Dale ElectroniCS, Inc., Yankton Dlv., E. Hwy. 50, Box 180, Yankton, SO 57078, 

605-665-9301 .................................................... C01324 
H. H. SmiIh (Dialight Company), 1913 Atlantic Ave., Manasquan, NJ 08736, 

201-223-9400 .................................................... C0 1553 
t Alden Products eo.. P.O. Box 860, 117 N. Main Sl, Brockton. MA 02403 

., .....•...•....•......... , . .•. . .. . . ... . . . .. .. . . .. .• ...•... .. . .. . ... ... 617-563-0.160 
§t Amphenol Products, 4300 Commerce Cl, Lisle, IL 60532 ............... 312-983-3500 

§ Anderson Power Products, Div. of High Vottage Engineering. 145 Newton St, Boston, 
MA 02135 ............................................................ 617-787-5880 

t Bumdy Corporation. Richards Ave., Norwalk" CT 06852 .•... . . . . . . . . . . .. 203-838-4444 
§t CINCH Cylindrical Division, Labinal Comps. & Systems, Inc.. 6821 Scienca Center Dr, 

Minneapolis, MN 55428 ....................................... : ...... 612-537-1010 
Flight Connector. Trans-Technology Electronics, 233 E Manville Sl, Rancho Dominguez, 

CA 90220-9006 ...................................................... 309-893-3355 
t Hypertronics Corp., 16 Brent Dr, Hudson. MA 01749 ..... 617-568-0451;800-225-9228 
§Ideallndustries, 4450 Becker P~ Sycamore.IL 60178 ................... 815-895-5181 

§t m Cannon, 866 E Dyer Road, Santa Ana, CA 92705-5684............. 714-557-4700 
MACOM,Inc.. 43 Second Ave.. Bldg. 8. Burlington, MA 01803 .....•...•. 617-272-3000 

§t 3M-Electronic Produc1s Division, Bldg. 502, P.O. Box 2963, Austin, TX 78769-2963 
...................................... ~ ................................. 512-834-1800 

Pyle-National Division, BRlntec Corp, 1334 N. Kastner Ave. Chicago. IL 60651 
. • . . . • . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . • 312-342-6300 

Sabritec, 1733 Kaiser Ave.. Irvine, CA 92714 ............................ 714-6&0-1970 
Souriau.lnc.. 28309 N. Avenue Crocker, Valencia, CA 91355 •...•..•...• 605-257-4830 

§ Thomas & Betts Corporation, 1001 Frontier Road, Bridgewater. NJ 06807 
....................................................................... 201-685-1800 

PRODUCT INDEX & DIRECTORY 
TRW Connector Div, TRW Electronic Components Grp., 1501 Morse Ave., Elk Grove 

Village, IL 80007 ..................... :............................... 312-98Hlooo 
Urban Electronics, P. O. Box 456. Dover, MA 02030..................... 617-328-4068 

§t Us. Components, Inc, Un~ech PLC, 35 Cariough Rd., Bohemia, NY 11716 
· . . . . • . . . . . . . . . . . • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • • . • . . . . . . . . . .. 516-589-8080 

§tWire-Pro.lnc., 23 Front S1r~ Salem, NJ 06079 ......... 609-935-7601;609-935-7651 

Connectors (MIL), Printed Circuit-2440 
t AirBorn, Inc., 4321 AirBorn Dr., Addison, TX 75001-0519, 214-931-3200 

•.•••••••••••••••••••••••••••••••••••••••••••••••• C01132-1146,1148-1157 
t AMP, Box 3608, Harrisburg, PA 17105, 800-362-5873 •••••••••••••••••• C01165 

Atlee Inc., 10 Bayfield Dr., North Andover, MA 01845, 617-681-1003 • • • •• C01720 
Components Corp., 6 Kinsey PL, Denville, NJ 07834, 201-4127-0290 ••••• C01306' 
Connector Corp., 6025 N. Keystone Ave., ChIcago, IL 60648, 312-539-3108 

• • • • • • • • • •• • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • •• Co1310-1311 
§tCW Industries, 130 James Way, Southhampton, PA 18986, 215-355-7080 

••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••• C01316-1317 
§t Dale ElectroniCS, Inc., Yankton Dlv., E. Hwy. 50, Box 180, Yankton, SO 57078, 

605-665-9301 .................................................... C01323 
E.M.S., Dlv. of Sandberg Industries, 2922 Dow street, Tustin, CA 92880, 

714-689-9473 .................................................... C01726 
Holmberg Elctrns., Asheville Hwy., Inman, SC 29349, ~72-4141 ••••• Co1385 

t Hypartronics Corp., 16 Brent Dr., Hudson, MA 01749, 617-568-0451 ;800-225-9228 
• •••.••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••• Co1392 

Industrial Electronic Hardware Corp., 109 Prince St., Naw York, NY 10012, 
212-677-1881 ••••••••••••••••••••••••••••••••••••••••••••••• C01397-1399 

Microdot, Interconnect Systems Division, 201 Progress Dr., Montgomeryville, PA 
18938,215-699-5373 ••.•••••••••••••• B 0 1016-1017, C01456-1457,1730-1731 

§t Panduit Corp., 17301 Ridgeland Ave., Tinley Park, IL 60477-0981, 312-532-1800 
•••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••• C01476,1478 

§t Texas Instruments, Connector Systems DIvision, 34 Forest street, Altleboro, MA 
02703, 508-899-3800;508-699-3450 • • • • • • • • •• • • • • • B01027-1029, C01571-1573 

§ Thomas a Betts COrporation, 1001 Frontier Road, Bridgewster, NJ 08807, 
. 201-685-1600 .................................................... C01575 

tTrompeter Electronics, Inc., 31186 La Baya Dr., P.O. Box 5069, Westlaka Village, 
CA 91359-5069, 818-707-2020 •••••••••••••••••••••••••••••••• Co1579,1581 

§tAlpha Wire Corp. 711 Lidgerwood Ave., P.O. Box 711. Elizabeth, NJ 07207-0711 
.. . . .. . .. . .. . .. .. . .. .. . .. . .. . . .. . .. .. .. .. . . .. .. .. .. . .. . .. .. . .. .. .... ... 201-925-8000 

t Amphenol Products, 4300 Commerce Cl, Lisle. IL 60532 •............•. 312-983-3500 
Auga~ Inc.. Interconnection Produc1s Group, 33 Perry Ave.,P.O. Box 779, Attleboro, MA 

02703 ..............•........ ,. . .. . .... .. .. . .• . .•.. .• . .. .. . ...•..•. . .. 617-222-2202 
Autosplice,lnc, 59-12, 37th Ave. Woodside, NY 11377 .......•.......... 718-429-0500 
Auto-Swage Prods., 726 River Ad., SheHon. CT 06484 .................. 203-929-1401 
Conductive Rubbar Technlg.. 121 Gray Avenue, Santa Barbara, CA 93101 

.. . .. . . . .. . .. . .. .. . . .. .. .. .. .. .. . .. .. . . . . . . . .. .. .. . . .. .. . .. . .. .. .. .. ... 605-965-6511 
tCTS Corporation. 905 West Blvd North, Elkhart, IN 48514 .............. 219-293-7511 
tCTS COrporation, Connector Division. 9210 Science Center Dr. New Hope. MN 55428 

....................................................................... 612-533-3533 
t CTS Corporation. Systems & Datacomm DiviSion, 6900 Shady Oak Rd., Eden Prairie, MN 

55344 ..................................................•..•...•...... 612-941-9100 
DuPont Electronics, (Interconnect & Packaging Grp.), 515 Fishing Creek Ad., New 

Cumberland, PA 17070 ................................... :........... 800-237-2374 
t Dynatech Corp. 1225 E Wakeham Ave, P.O. Box 1019. Dept E, Sante Ana, CA 92702 

· . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • 714-558-8755 
Eby Company. Pullman Co, 2751 Southampton Rd., Philadelphia, PA 19154 

· . .. . .. .. . . . .. . . . . .. . . . .. . . . .. . . .. . . . .. .. .. . .. . .. . .. . . . . . .. . .. .. . .. . ... 215-969-4200 
Edac Inc, 20 Railside Ad., Toronto, ON, CANADA M3A 1M ..•........... 418-445-2292 
Flight Conneclor. Trans-Technology Electronics, 233 E Manville Sl, Rancho Dominguez, 

CA 90220-9006 ...................................... :............... 309-693-3355 
§t H & T Components Inc.. UnHech Pic. 35 Carlough Road, Bohemia, NY 11716 

....................................................... , .... ' ........... 516-567-2282 
§t m Cannon. 666 E Dyer Road, Santa Ana, CA 92705-5684..... ...•.•..• 714-557-4700 
§t 3M-Electronic Products Division. Bldg. 502, P.O. Box 2963, Austin, TX 78769-2963 

· . .. .. . . . .. . . . . .. . .. . .. .. . . . .. .. .. . .. . .. . . . . . . . . . .. .. . .. . .. .. . .. .. .. . .. 512-834-1800 
§tMelhode Electronics, Inc., 7444 W. Wilson Ave., Chicago, IL 60656 •..... 312-867-9600 

tMilross Controls,lnc.. 511 Second St Pike, Southemplon, PA 18966 .... 215-355-D2OO 
Oxley. Inc. 25 Business Pk. Dr, P.O. Box 814, Branford, CT 06405 ...... 203-468-1033 

tPCD. 5 Lowell Avenue, Winchester. MA 01890 .......................... 617-721-1260 
Pulse Tronic Inc.. P.O. Box 5196, Ville St lau~ Que., CANADA H4L 4Z8 

.......................•......•..•.....•.........•............•..•..... 514-747-6028 
Pyle-National Division, BRlntec Corp., 1334 N. Kostner Ave. Chicago, IL 60651 

....................................................................... 312-342-6300 
Souriau. Inc. 28309 N. Avenue Crocker, Valencia, CA 91355 ............ 805-257-4830 

§Sullins Electronics Corp., P.O. Box 189.801 EMission Rd., Sen Marcos, CA 92069 
....................................................................... 619-744-0125 

Symbex Corp., 3M Co, 72 COrwin Dr, Box 938, Painesville. OH 44077 .. 216-354-0925 
Tel Tec.lnc, 7890 12th Ave. S. Minneapolis, MN 55425 ................ 612-854-9177 

§tTexas Instrs. Matis. & Controls Grp., 34 Foresi Sl, Attleboro, MA 02703 
........•.....•............•.....•.....................•...•.. '" .. , .•. 617-699-3800 

§tTRW Connector Div, TRW Electronic Components Grp., 1501 Morse Ave.. Elk Grove 
Village, IL 80007 ...•........•......•.....•..•..•.....•.............•. 312-981-8000 

Urban Electronics, P. O. Box 456. Dover, MA 02030..................... 617-329-4068 
§t U.S. Components, Inc. UnHech PLC. 35 Carlough Ad., Bohemia, NY 11716 

....................................................................... 516-589-8080 
§tWire-Pro.lnc.. 23 Front Str~ Salem. NJ 06079 ......... 609-935-7601;609-935-7651 

Connectors (MIL), RF-2440 
AirBorn, Inc., 4321 AlrBom Dr., Addison, TX 75001-0519, 214-931-3200 

•••••••••••••••••••••••••••••••••••••••••••••••••• C01132,1138,1153,1156 
§t AMP, Box 3608, Harrisburg, PA 17105, 800-362-5873 •••••••• Co1185,1242-1246 

Amphanol COrporation, Corporate Hesdquartsra, 358 Fall Avenue, WalHngford, 
CT 06492, 203-281-3200 .......................................... C01275 

Breeze-lilinofs, Trans Technology Corp., 8823 North Industrial Rd., PeorIa, IL 
61615-1584; 309-693-3322 ••••••••••••••••••••••••••••••••••• C01814-1815 

Concord Electronics Corporation, 30 Great Jones St., New York, NY 10012, 
1-212-m-6571 ........................................ Co1306-1309,1704 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
Dai-Ichi Shoji of Amer., Inc., 150 Fifth Ave., Suite 845, New York, NY 10011, 

212-691-9050 .................................................... C-1321 
Jettron Products, P.O. Box 337, E Hanover, NJ 07936, 20104187-0571 

• . • • .. . • .. .. • • .. .. • .. . • . . • . • . • . • . . • . • . • . . • . • . • . .. .. . • • .. • • .• C-1406-1407 
Lear Siegler, Inc., Telecommunications Div., 714 N. Brookhurat SL, Anaheim, CA 

92801,714-774-1010 ............................................. C-1416 
Metuchan Capacitors, Inc., 139 White Oak Ln., P.O. Box 499, Old Bridge, NJ 

08857,201-679-3366 ............................................. C-1452 
Microdot, Interconnect Systems Division, 201 Progress Dr., Montgomeryville, PA 

18936,215-699-5373 ................................ B-1016, C-1456-1458 
Rowe Industries, Inc., 6225 Benore Rd., P.O. Box 6877, Toledo, OH 43612, 

419-729-9761 ............................................... C-1532-1534 
t Trompeter ElectroniCS, Inc., 31186 La Baya Dr., P.O. Box 5069, Westlake Village, 

CA 91359-5069, 818-707-2020 ................................ C-1579,1581 
§tAdams-Russeli. Anzac Div. 80 Cambridge Sl, Burlington, MA 01803 .... 671-273-3333 
§t Alpha Products, Inc. 5740 Corsa Ave. # 104, Westlake Village, CA 91362 

....................................................................... 818-88~9304 
§t Amphenol Products, 4300 Commerce Ct, Lisle, IL 60532 ............... 312-983-3500 
§t Amphenol RF Operations, Amphenol Corporation, One Kennedy Avenue, Danbury, CT 

08810 ................................................................ 203-743-9272 
§t Applied Engineering Products, P.O. Box A-D, Amity Sts, New Haven, CT 08525 

· . . . . . . . . . . . . . .. .. . .. .. . . .. . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . ... 203-387-5282 
C. E. Precision Assemblies, 1031 W. Fremont Dr • Tempe, AZ. 85282 .... 602-820-5596 

§t CINCH Cylindrical Division, Labinal Comps. & Systems, Inc. 8821 Science Center Dr., 
Minneapolis, MN 55428 .............................................. 612-537-1010 

tCompac, 1320-13 Lincoln Ave. Holbrook, NY 11741 .................... 516-585-3400 
§ Compar, D.GW. Electronics Corporation, 85 Spy Ct, Markham Ontario, CANADA L3R 

4Z4 .................................................................. 416-475-8500 
Dena Electronics MIg. Corp. 416 Cabot Sl, Beverly, MA 01915 ......... 617-927-1080 

§ Electronic Resources Inc., 568 Weddell Dr. No.8, Sunnyvale, CA 94089 
....................................................................... 408-745-1420 

Flight Connector, Trans-Technology Electronics, 233 E. Manville St, Rancho Dominguez, 
CA 90220-9006 ...................................................... 308-693-3355 

§t MIA-COM Omni Spectra, Inc. 21 Continental Blvd, Merrimack, NH 03054 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . .. . .. . . . . . . . . .. . . . . . . . .. . . . . . . . . .. 603-424-4111 

tPastemack Enterprises, P.O. Box 16759, Irvine, CA 92713 .............. 714-261-1920 
§ Penstock Engineering Labs., Penstock, Inc. 520 Mercury Dr. Sunnyvale, CA 94086-4018 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 406-730-0300 
Pyle-National Division, BRlntec Corp. 1334 N. Kostner Ave., ChiCago, IL 60851 

.................................................................... " 312-342-6300 
tSabritec, 1733 Kaiser Ave. Irvine, CA 92714 ............................ 714-660-1970 

§t Sealectro-BICC Electronics, 40 Lindeman Dr. Trumbull, CT 08611 ...... 203-372-4118 
§t SpeciaHy Connector Co. 2100 Earlywood Dr., Franklin, IN 46131 ........ 317-738-2800 

§ Support Systems IntI. Corp. 150 South Second Sl, Richmond, CA 94804 
415-234-9090 

t Whittaker Corp. Electronic Resources Div. 1955 N. Surveyor Ave., Simi Valley, CA 
93083 .......... . . . . . .. . . . . . .. . .. . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . .. . . . .. 805-584-4100 

Consoles, Cabinet - See Benches, Consoles etc. (Vol. C) 

Consoles (MIL), ECCM-3475 - See Vo/_ D 

Contact Cleaners - See Cleaners & Solvents (Vol. C), 
Burnishers, Contact (Vol. C) 

Contact Strips, Finger-4525 - See Vol. C 

Contactors - See Relays, Power (Vol. B) 

Contactors (MIL)-2440 
t FL Jennings, FL Inds., 970 Mclaughlin Ave., San Jose, CA 95122-2696, 

408-292-4025 .................................................... B-1425 
ICC, Inc., 1144 W. Grove Ave., Orange, CA 92665,714-998-8310 ••• C-1395-1396 

§ Payne Engineering, Box 70, Scott Depot WV 25560 .................... 304-757-7353 
tPCD, 5 Lowell Avenue, Winchester, MA 01890 .......................... 617-721-1280 
t Ross Engineering Corp. 540 Westchester Dr. Campbel~ CA 95008 ..... 408-377-4621 

§tWard Leonard Electric Co. Inc., 31 South Sl, Mt Vernon, NY 10550 .... 914-664-1000 

Contacts, Electrical-2800 - See Vol. C 

Contacts (MIL), Assemblies & Holders-2440 
t AMP, Box 3608, Harrisburg, PA 17105, 800-362-5673 •••••••• C-1165,1260-1268 

Amphenol Corporation, Corporate Headquarters, 358 Fall Avenue, Wallingford, 
CT 06492,203-281-3200 ..... ,.................................... C-1274 

Delbert Blinn Co., Box 2007, Pomona, CA 91769, 714-629-3900 .•.••.••• A-2130 
Hiram Jones ElectroniCS, 11607 Vanowen SL, No. Hollywood, CA 91605, 

213-875-0213 ......... ,.......................................... C-1377 
ICC, Inc., 1144 W. Grove Ave., Orange, CA 92665,714-998-8310 ••. C-1395-1396 

§t Amphenol, Bendix Connector Operations, 40-60 Delaware Sl, Sidney, NY 13838 
· . . .. . .. . .. . . . . . .. . . ... . . . .. . .. . .. . .. .. . . . . . . .. . .. . . . . . . . . . . . . . . . . . .. .. 607-563-5011 

t Amphenol Products, 4300 Commerce Ct, Lisle, IL 60532 ............... 312-983-3500 
t Amphenol RF Operations, Amphenol Corporation, One Kennedy Avenue, Danbury, CT 

08810 ................................................................ 203-743-9272 
Autosplice, Inc., 5~12, 37th Ave, Woodside, NY 11377 .................. 716-42~500 

§t CINCH Cylindrical Division, Labinal Comps. & Systems, Inc. 8821 Science Center Dr. 
Minneapolis, MN 55428 .............................................. 612-537-1010 

§ Compar, D.G.W. Electronics Corporation, 85 Spy Ct, Markham Ontario, CANADA L3R 
4Z4 .................................................................. 416-475-8500 

tDanmar IneIs., 9705 Lurline Ave. Chatsworth, CA 91311 .......... 818-882-7979/5280 
§t Flight Connector, Trans-Technology Electronics, 233 E Manville Sl, Rancho Dominguez, 

CA 90220-9006 ...................................................... 3~93-3355 
Pulse Tronic Inc., P.O. Box 5196, Ville St LaUmet Que., CANADA H4L 4Z8 

.........................................•............................. 514-747-6028 
UnHed Foam Plestics, 172-0 E. Main St, Georgetown, MA 01833 ....... 617-352-2200 

§US. Components, Inc. UnHech PLC. 35 Carlough Rd., Bohemia, NY 11716 
· ..............................•.........•.....•.... '. . . . . . . . . . . . . . . . . . . 516-58~8080 

Contacts (MIL), Assemblies & Holders-2440 

Containers, Shielded (All Types) - See Enclosures, 
Shielded (Vol. C) 

Containers, Shipping, Metal & Fiberglass - See 
Enclosures, Shipping, Metallic & Nonmetallic (Vol. C) 

Containers, Storage-1400 - See Vol. C 

Contract Manufacturing & Services-4100 - See Vo/_ D 

Controllers, Card Reader/Punch, Add-in-2000 - See 
Vo/_ D 

Controllers, Card Reader/Punch, Standalone-2000 -
See Vol. D 

Controllers, Energy Conservation-2200 - See Vol. D 

Controllers, Error-1900 - See Vol. D 

Controllers, Floppy Disk Drive, Add-in-2000 - See 
Vo/_ D 

Controllers, Floppy Disk Drive, Standalone-2000 - See 
Vol. D 

Controllers, Hard Disk Drive, Add-in-2000 - See Vol. D 

Controllers, Hard Disk Drive, Standalone-2000 - See 
Vol. D 

Controllers, IEEE 488 (GPIB) Bus-2900 - See Vol. D 

Controllers, MagnetiC Tape Drive, Add-in-2000 - See 
Vol. D 

Controllers, MagnetiC Tape Drive, Standalone-2000 -
See Vol. D 

Controllers, Memory Device, Add-in-2000 - See Vol_ D 

Controllers, Memory Device, Standalone-2000 - See 
Vol. D 

Controllers, Paper Tape Reader/Punch, Add-in-2000 -
See Vo/_ D 

Controllers, Paper Tape Reader/Punch, Standalone-
2000 - See Vol. D 

Controllers, Plotter, Add-in-2000 - See Vol. D 

Controllers, Plotter, Standalone-2000 - See Vol. D 

Controllers, Power-2200 - See Vo/_ D 

Controllers, Printer, Add-in-2000 - See Vol. D 

Controllers, Printer, Standalone-2000 - See Vol. D 

Controllers, Programmable-2200 - See Vol. D 

Controllers, Protocol, Communications-2000 - See 
Vo/_ D 

Controllers, Terminal, Add-in~2000 - See Vol. D 

Controllers, Terminal, Standalone-2000 - See Vol. D 

Controls, Access-2200 - See Vol. D 

Controls, Audio System Consoles-2200 - See Vol. D 

Controls, CapaCitance Operated-2200 - See Vol. D 

Controls, Carbon - See Potentiometers (Vol. A), Rheostats 
(Vol. A) 

Controls, Computer Input, Joysticks, Mouse Devices, 
etc.-2000 - See Vol. D 

Controls, Constant Impedance - See Attenuators (Vol. A) 

Controls, Counting & Sorting-2200 - See Vol. D 

Controls, DC Motor, Programmable-4900 - See Vol. D 

Controls, DC Regenerative-2200 - S~e Vol. D 

Controls, Density-2200 - See Vol. D 

Controls, Dimension-4100 - See Vol. D 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Converters, Thermal-5300 

Controls,Environmental Test Equipment .. 2550 - See 
Vol. D 

Controls, Fader-1300 - See Vol. D 

Controls, Fluid Conductivity-2200 - See Vol. D 

Controls, Fluid Flow-2200 - See Vol. D 
Controls, Fluorescent Light Power-2200 - See Vol. D 

Controls, Frequency-2200 - See Vol. D 

Controls, Gas-2200 - See Vol. D 

Controls, Humidity-2200 - See Vol. D 

Controls, Ignitron Firing-2200 - See Vol. D 

Controls, Joystick, Mouse Devices, etc. -- See Controls, 
Computer Input (Vol. D) 

Controls, Lamp Dimming, Flashing-2200 - See Vol. D 

Controls, Level, Dry Material-2200 - See Vol. D 

Controls, Level, Liquid-2200 - See Vol. D 

Controls, Machine Tool-2200 - See Vol. D 

Controls, Moisture - See Controls, Humidity (Vol. D) 

Controls, Motion, Digital-2200 - See Vol. D 

Controls, Motor Speed-2200 - See Vol. D 

Controls, Oscillator-2200 - See Vol. D 

Controls, Photoelectric-2200 - See Vol. D 

Controls, Positioning-4100 - See Vol. D 

Controls, Pressure-2200 - See Vol. D 

Controls, Proportional-2200 - See Vol. D 

Controls, Proximity-Also See Controls, Capacitance 
Operated-2200 - See Vol. D 

Controls, Remote-2200 - See Vol.D 

Controls, Run, Shutdown Command, Start-2200 - See 
Vol. D 

Controls, SCR-2200 - See Vol. D 

Controls, Sensing/Monitoring-Voltage, Phase, 
Frequency-2200 - See Vol. D 

Controls, Servo System-4900 - See Vol. D 

Controls, Stepping Motor-2200 - See Vol. D 

Controls, Temperature-2200 - See Vol. D 

Controls, Timing - See Timers (Vol. D) 

Controls, Torque, Electronic-2200 - See Vol. D 

Controls, Vibrator-2200 - See Vol. D 

Controls, Voltage Regulating - See Regulators & 
Stabilizers, Voltage (Vol. D) 

Controls, Volume & Tone - See Potentiometers (Vol. A), 
Rheostats (Vol. A) 

Control Systems, Air Traffic-3475 - See Vol. D 

Control Systems, Distributed Numerical-2200 - See 
Vo/.D 

Control Systems, Robotics-4900 - See Vol. D 

Convection Cooling Packages, Semiconductor - See 
Heat Sinks, Semiconductor (Vol. C) 

Converters, AC to DC (Nonrotary) - See Power Supplies, 
AC Input, DC Output (Vol. D) 

Converters, Analog to Digital-2325 - See Vol. D 

Converters, Analog to Pulse-2325 - See Vol. D 

Converters, ASCII to Baudot-2325 - See Vol. D 

Converters, ASCII to BCD-2325 - See Vol. D 

INDEX & DIRECTORV 

Converters, BCD to ASCII-2325 -' See Vol. D 

Converters, Binary to BCD-2325 - See Val. D 

Converters, Binary to Decimal-2325 - See Vol. D 

Converters, CRT Display-2000 - See Vol. D 

Converters, DC to DC, for LANs-4000 - See Vol. A 

Converters, DC to DC, Less Than 30 VDC Output-4000 
- See Vol. D 

Converters, DC to DC, 30 to 300 VDC Output-4000 -
See Val. D 

Converters, DC to DC, 300 to 1,000 VDC Output-4000 -
See Vol. D 

Converters, DC to DC, Greater Than 1,000 VDC Output-
4000 - See Vol. D 

Converters, DC to Sine/Cosine-2325 - See Vol. D 

Converters, DC to Synchro-2325 - See Vol. D 

Converters, Digital to Analog-2325 - See Vol. D 

Converters, Digital to Paper Tape-2000 - See Vol. D 

Converters, Digital to Resolver-2325 - See Vol. D 

Converters, Digital to Synchro-2325 - See Vol. D 

Converters, Frequency to Frequency-1900 - See Vol. D 

Converters, Frequency to Voltage-2325 - See Vol. D 

Converters, Frequency, Logarithmic-4050 - See Vol. D 

Converters, Frequency Shift Keying-1900 - See Vol. D 

Converters, Frequency to DC-Also See Power Supplies, 
AC Input, DC Output-4000 - See Vol. D 

Converters, Graphic to Digital-2000 - See Val. D 

Converters, Multiplying, Analog to Digital & Digital to 
Analog-2325 - See Vol. D 

Converters, Paper Tape to Magnetic Tape-2000 - See 
Vol. D 

Converters,Phase-4050 - See Vol. D 

Converters, Polar to Rectangular Coordinates-2325 -
See Vol. D 

Converters, Power Frequency, Electronic-4050 - See 
Vol. D 

Converters, Power Frequency, Rotary-4050 -See 
Vo/.D 

Converters, Pressure to DC, Pressure to Frequency -
See Transducers, Pressure (Vol. 8) 

Converters, Rectangular to Polar-2325 - See Vol. D 

Converters, Resolver to Digilal-2325 - See Vol. D 

Converters, Rotary - See Motor Generator Sets (Vol. D) 

Converters, Serial to Parallel/Parallel to Serial-2325 -
See Vol. D . 

Converters, Synchro to Digital-2325 - See Vol. D 

Converters, Synchro to Linear DC-2325 - See Vol. D 

Converters, Synchro to Sine/Cosine-2325 - See Vol. D 

Converters, Telemetry-1900 - see Vol. D 

Converters, Thermal-5300 
Ballantine laboratories, Inc., P. O. Box 97, Boonton, NJ 07005, 201·335.0900 

..••..•••••.••.•.•.••••.•.••••••••.••..••••••.•••••••••••.••••.•. 001212 
Bast Technology Inc., 400 Boren Ave. North, Seattle, WA 98109, 206-382·1300 

...•....•••••.•..•.••••.•••••.••••.•••••••••..•.••••••••...•••... 801839 

Converters, UHF to VHF-1900 - See Vol. D 

Converters, VLF to HF-1900 - See Vol. D 

Converters, Voltage to Frequency-2325 - See Vol. D 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 

Converters (MIL) DC to DC-3475 - See Vol. D 

Converters (MIL), Frequency-3475 - See Vol. D 

Coolants, Circuit & Component - See Refrigerants, Spray 
(Vol. C) 

Cooling Equipment - See Air Conditioners (Vol. C), 
Blowers & Fans (Vol. C), Heat Exchangers & Systems 
(Vol. C) 

Cooling/Heating Modules, Thermoelectric-2600 - See 
Vol. C 

Cooling Sprays - See Refrigerants, Spray (Vol. C) 

Cords & Tapes, Lacing-6000 - See Val. C 

Cords, Communication, Control, Microphone, etc. - See 
Cable, Specific Type (Vol. C) 

Cords, Line & Set, Extension-6000 - See Vol. C 

Cords, Line (Lamp) - See Cable, Multiconductor (Vol. C) 

Cords, Line, Resistance-6000 - See Vol. C 

Cords, Patch-2100 - See Vol. C 

Cords, Power-6000 - See Vol. C 

Cords, Retractile-6000 - See Vol. C 

Cords, Speaker Extension - See Cable, Audio (Vol. C) 

Cords, Telephone, Modular - See Cable, Telephone 
(Vol. C) 

Cords, Twin Lead - See Cable, Multiconductor (Vol. C) 

Cords & Cable, Dial Drive-2400 - See Val. C 

Cords & Cord Sets, Teluphone-6000 - See Vol. C 

Cords & Cord Sets, International-6000 - See Vol. C 

Cores, Ceramic-1850 - See Vol. A 

Cores, Magnetic, Ferrite, L, E, etc.-1850 - See Vol. A 

Cores, Magnetic, Ferrite, Pot/Cup-1850 - See Vol. A 

Cores, Magnetic, Ferrite, Slug-1850 - See Vol. A 

Cores, Magnetic, Ferrite, Toroid-1850 - See Vol. A 

Cores, Magnetic, Ferrite, Yoke Section-1850 - See 
Vol. A 

Cores, Magnetic, Metal Alloy (Other Than Silicon & 
Nickel-lron)-1850 - See Vol. A 

Cores, Magnetic, Nickel-Iron, L, EE, F, & Ring 
Laminations-1850 - See Vol. A 

Cores, Magnetic, Nickel-Iron, Toroid-1850 - See Vol. A 

Cores, Magnetic, Powdered Iron, Pot/Cup-1850 - See 
Vol. A 

Cores, Magnetic, Powdered Iron, Slug-1850 - See 
Vol. A 

Cores, Magnetic, Powdered Iron, Toroid-1850 - See 
Vol. A 

Cores, Magnetic, Powdered Permalloy, Toroid-1850 -
See Vol. A 

Cores, Magnetic, Silicon C-1850 - See Vol. A 

Cores, Magnetic, Silicon EI, EE, & F Laminations-1850 -
See Vol. A 

Cores, Magnetic, Silicon, Toroid-1850 - See Vol. A 

Cores, Magnets & Ferrites-1850 - See Vol. A 

Corners, Waveguide - See Bends & Twists, Microwave 
(Vol. A) 

Coulometers - See Timers, Electrolytic Cell (Vol. 0) 

Countermeasures (CM) Se~ (MIL), Airborne-3475 - See 
Vol. D 

CM Sets (MIL), Internal-3475 - See Vol. D 

CM Sets (MIL), Mobile-3475 - See Vol. D 

Counter /Timers-2900 - See Vol. D 

Counters, Bidirectional-2200 - See Vol. D 

Counters, Coil Winding-2200 - See Vol. D 

Counters, Decade-2200 - See Vol. D 

Counters, Directional-2200 - See Vol. D 

Counters, Electromagnetic-2200 - See Vol. D 

Counters, Event-2200 - See Vol. D 

Counters, Frequency-2900 - See Vol. D 

Counters, Mechanical-2200 - See Vol. D 

Counters, Particle-2900 - See Vol. D 

Counters, Photoelectric-2200 - See Val. D 

Counters, Predetermining - See Counters, Preset (Vol. 0) 

Counters, Preset-2200 - See Vol. D 

Counters, Printing-2200 - See Vol. D 

Counters, Proportional - See Counters, Particle (Vol. 0) 

Counters, Pulse-2200 - See Vol. D 

Counters, Reversible - See Counters, Bidirectional (Vol. 0) 

Counters, Revolution-2200 - See Vol. D 

Counters, Universal-2900 - See Vol. D 

Couplers, Acoustic-1900 - See Vol. D 

Couplers, Antenna-1900 - See Vol. D 

Couplers, Communications, Acoustic, Telephone-1900 
- See Vol. D 

Couplers, Directional-3450 - See Vol. A 

Couplers, Fiber Optic-2475 
t Interoptlcs, Purdy Group, no Airport Blvd., Burlingame, CA 94010, 415-347·7727 

................................................................. B'1169 
t utton Poly-Scientific, 1213 N. Main St., Blacksburg, VA 24060-3100, 703-953-4751 

....................................................... B.1170,1221,123O 
§t NEC Electronics, Inc., 401 Ellis Street, Mountain View, CA 94039·7241, 

415-960-6000 .......................................... B'1174,1280-1281 
Sharp, Microelectronics Div., Optoelectronics, Sharp Plaza, Mahwah, NJ 07430, 

201-529.a757 .................................................... B·1179 
t ADC Telecommunications. Inc.. 4900 W. 78th St, Minneapolis. MN 55435 

612-835-6800 
American Photonics Inc. 71 Commerce Dr. Brookfield Center. CT 06805 

. . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . . . .. . . . . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . .. 203-775-8950 
Amphenol Products, 4300 Commerce Ct, Lisle, IL 60532 ............... 312-983-3500 
AT&T, 555 Union Blvd., Allentown, PA 18103 ........................ 1-8OQ-372-2447;ln 

Canada:1-8OQ-553-2448 
Canstar, Canada Wire & Cable, LId., 3900 Victoria Pi<. Ave., North Vorl<, Ont, CANADA 

M2H 3H7 ............................................................ 416-756-4100 
§tCodenoll Technology Corp. 1086 N. Bwy. Yonkers. NV 10701 .......... 914-965-8300 

§ Computrol, MODCOMP, an AEG Co. 15 Ethan Allen Hwy. Ridgefield, CT 06877 
. . . .. . . . . . . . . . . . . .. . . . . . . . . . . ... . . . . .. .. . . .. . . . . . . . . .. . . . . . . . . . . . . . . . .. 203-544-9871 

Corning Glass Works, Telecommunications Products Division, MP-R()'03, Corning, NY 
14831 ................................................................ 607-974-7741 

§EOTec Corp., 420 Frontage Road, W. Haven, CT 06516 ................. 203-934-7961 
GTE SUPPL V, GTE Communications Systems, 5225 Wiley Post Way, Salt Lake City, UT 

84116 .. . .. . . . . . . . . .. . .. . .. . .. . . . . . . . .. . . .. . .. . .. .. . .. . . . . . . . . .. . . .. .. 8OQ-433-4837 
Hewlett-Packard Co. 19310 Prunericlge Ave. CIC,IFD, Cupertino, CA 95014 

.. .. . .. .. . .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. . .. .. .. .. .. .. . .. .. .. .. .. ... Call Local SIs. Off. 
§t ITT Electro-Optical Prods., ITT Corporation, 7635 Plantation Rd., Roanoke, VA 24019 

.. .. . . . . . . .. . . . . .. . . . . . . .. .. . .. . .. . . .. . . . . . . . . .. .. . . . . . . . .. . . . . . . . . . . .. 703-583-0371 
tMelies Grio~ Optics, 1770 Kettering St, Irvine, CA 92714 ................ 714-261-5600 
§ Motorola Semiconductor Prods. Sector, 3102 North 56th Street, Phoenix, P;z 

85018-6606 . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . .. . . . . .. . .. . .. 602-244-6900 
t Pasternack EnterpriSes, P.O. Box 16759, Irvine, CA 92713 .............. 714-261-1920 
§ Phalo Corp., Transitron Corp., 900 Haft Ave. Manchester, NH 03103 .... 603-669-4347 

Poulin Associates, Inc.. 302 North Rd., Sudbury, MA 01776 .............. 617-443-7333 
§t Standard Wire & Cable Co. 2345 Alaska Ave. EI Segundo, CA 90245 ... 213-535-0006; 

(8oo)-447-Q006/821-5276 
SumHronics, Inc" Sumitorno Corporation, 580 N. Pastoria Ave. Sunnyvale, CA 94086 

...................•........................•.......................... 408-.737-7683 
TRW Connector Div., TRW Electronic Cornponents Grp. 1501 Morse Ave., Elk Grove 

Village, IL 60007 ..................................................... 312-981-6000 
tVork Technology, Inc. 210 N. Glenoaks Blvd., Ste. C, Burbank, CA 91502 

818-955-8927 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Couplers (MIL), Directional-2440 

Couplers, Microwave-3450 - See Vol. A 

Couplers, Multiset - See Couplers, Antenna (Vol. D) 

Couplers, Optoelectronic - See Isolators, Optoelectronic 
(Vol. 8) 

Couplers, Rotary-3450 - See Vol. A 

Couplers (MIL), Directional-2440 
TRM, Inc., 401 Kelly Ave., Grenier Field, Manchester, NH 03103, 603-627·6000 

• • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • •• A-1845,1847 
§t Adams-Russell, Anzac Div., 80 Cambridge St, Burlington, MA 01803 .... 671-273-3333 
t Airlron, Litton Industries, Inc., 200 E. Hanover Ave., Morris Plains, NJ 07950 

· . . . ... . .. .. .. ... .. . .. .. . . . . ... . .. . .... . . .. . . . . ... ... ... . . . . . .. . . . .. ... 201-539-5500 
tChannel Microwave, TRAK Microwave Corp., 3/4 Lindsay Court, Dundee Technlg. PI<., 

Dundee, SCOTLAND DD2 lTV ....................................... 44-382-561509 
t Dielectric Communications, General Signal, Tower Hill Rd., Raymond, ME 04071 

· . . . . .. . .. .. . . . .. . . .. . .. . .. . .. . . .. . .. . . . . .. . .. . . . . .. . ... 207-655-4555;8()o'341-9678 
t Electrospace Systems, Inc, P. O. Box 631359, Richardson, TX 75083-1359 

..... , ............................................................ 214-470-2106/2107 
tIlT Electro-Optical Prods., IlT Corporation, 7635 Plantation Rd., Roanoke, VA 24019 

..............................................................•........ 703-563-0371 
t KDI Electronics, Inc, Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd., Whippany, NJ 

07981 ................................................................ 201-887-8100 
MACOM, Inc, 43 Second Ave., Bldg. 6, Burlington, MA 01603 ........... 617-272-3000 

§t M/ A-coM Omni Spectra, Inc., 21 Continental Blvd, Merrimack, NH 03054 
.....................................................•................. 603-424-4111 

t Mitec Electronics, 104 Gun Avenue, Pointe Claire, QUEBEC, CANADA H9R 3X3 
.. . . . . .. . .. . . . .. . . . . .. . .. . .. .. .. . .. . .. . . .. .. . .. . . .. . . . . . .. . .. .. .. . .. ... 514-694-6666 

t Norsallndustries, 85 0 Hoffman Lane s.. Central Islip, NY 11722 ....... 516-234-1200 
t Pasternack Enterprises, P.O. Box 16759, Irvine, CA 92713 .....•......•. 714-261-1920 

RLC Electronics, Inc., 63 Radio Cir, Mt Kisco, NY 10549 ................ · 914-241-1334 
tSage Laboratories, Inc., 11 Huron Dr., NatiCk, MA 01760 ................ 617-653-0644 

Telephonics Corporation/PRO Instruments, 770 Park Avenue, Huntington, NY 11743 
................................................................. 516-549-5415/6102 

Tele-Tech Corporation, P.O. Box 790, Bozeman, MT 59715 ............. 406-566-0291 
,fTRAK Microwave Ltd., TRAK Microwave Corp, 3/4 Lindsay Court, Dundee Technlg. Pk., 

Dundee, SCOTLAND 002 lTV ...................................... 44-362-561509 
t Transco Products, Inc., 1001 Flynn Rd., Camarillo, CA 93011-6003 .•. ..• 605-987-8007 
tWerlatone, Inc, P. O. Box 47, Rle. 22, Brewster, NY 10509 .............. 914-279-8187 

Couplings, Quick-disconnect, Liquid or Gas-2500 - See 
Vol. C 

Couplings, Shaft, Rigid & Flexible-2400 - See Vol. C 

Covers, Protective (Incl. Dustcovers)-1400 - See Vol. C 

Crimping Services - See Services, Crimping (Vol. D) 

Crossbars - See Scanners, Crossbar (Vol. D) 

Crystal Blanks-2300 - See Vol. A 

Crystals, Frequency Control-2300 - See Vol. A 

Crystals, Microprocessor-2300 - See Vol. A 

Crystals, Piezoelectric-2300 - See Vol. A 

Crystals, Quartz-2300 - See Vol. A 

Crystals, Quartz, for Watches-2300 - See Vol. A 

Crystals, Semiconductor(lngots & Wafers)-2300 - See 
Vol. A 

Crystals,.,Surface Mount~2300 - See Vol. A 

Crystals, YIG-2300 - See Vol. A 

Crystals {MIL)-2440 
t Bliley Electric Co., 2545 W. Grandview Blvd., Erie, PA 16506, 814-838-3571 

• • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • . • • •• A-1349-1351 
t Colorado Crystal Corp., 2303 W. 8th St., Loveland, CO 80537, 303-667·9248 

•••• : ••••••••••••••.••••••••••.•••••••••••••••••••••••••••••••••• A-1355 
ClOVen Crystals, 500 Beech St., Whitby, ON, CANADA LIN 5S5, 416-668-3324 

•••••••••••••••.••••••••••.•••••••••••••••••••••••••••••••••••• , •• A-1365 
tCTS Corp., Frequency Control Dlv., (Formerly Knights Div.), 400 Reimann Ave., 

Sandwich, IL 60548, 81!;':786-8411 ••••••••••••••••••••••• A-1388,1388·1370 
t Frequency Electronics, Inc., 55 Charles Undbergh Blvd., Mitchel Field, NY 11553, 

516-794-4500 .................................................... A-1399 
t McCoy Electronics Co., A Sub. of Oak Industries, 100 Watts St., P.O. Box B, ML 

Holly Springe, PA 17065, 717-486-3411 ••••••.•••••••••••• A-1406,1408-1411 
Micro Crystal Division, SMH, 35 E. 21st Street, New York, NY 10010, 212-S05-5340 

• ••••••••••••••••.••••••••••.•••.•••••••••.• " • • • • • • • • • • • • •• A·1421-1422 
Monitor Products Co., Inc., S02 Via Del Monte,Oceanslde, CA 92054, 

619-433-4510 ............................................... A-1426-1427 
§t M·Tron Industries, P.O. Box 830, E. Hwy. SO, Yankton, SO 57078, 605-665-9321 

• ••••••• , • • • • • . • • • • • • . • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • •• A-1428-1429 
Mursta Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 

404-436-1300 •••••••••••••••••••••••••••••••••••••••••••••••••••• A-1430 
§t Atomergic Chernetals Corp., 91 Carolyn Blvd., Fanningdale, NY 1173!H527 

· . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . • . .. 516-694-9000 
t B-1) Crystal Entprs., Inc., 1727 W. Galbraith Rd., Cincinnati, OH 45239 .•• .513-522-3300 

Cirlech, EG & G, 15237 Cherry St, Shawnee Mission, KS 88223 ........ 913-881-2601 

PRODUCT'INDEX & DIRECTORY 

§tCrystek Corp, P.O. Box 06135, Ft Myers, Ft. 33906 ..................... 813-936-2109 
t CTS Corporation, 905 Wast BlVd North, Elkhart, IN 46514 .........•.... 219-293-7511 

Frequency Control Products, Inc., American Time Products Div, 430 Commack Rd., Deer 
. Pk., NY 11729 ........................................................ 516-243-5730 

t K & L Quartztek, K & L Microwave, 20 S. 48th Ave., Phoenix, AZ 85043 
..........•.........................•.•..•......•..••.•...•.••..•...•.. 602-272-7944 

§ NEL Frequency Control", Inc, 357 Beloit Sl, Burlington, WI 53105 ...... 414-763-3591 
tPiezo Crysta~ 100 K St, Box 619, Carlisle, PA 17013 ................... 717-249-2151 
t Piezo Technology Inc., 2525 Shader Rd, Orlando, FL 32804 ..•...•...•. 407-298-2000 
t Reeves-Hoffman Div, Dynamics Corporation of America, 400 W. North St, GarIIsle, PA 

17013 ................................................................ 717-243-5929 
Sokol Crystal Products, Inc., 121 Water Sl, Mineral POin~ WI 53565 ..•.. 608-987-3363 

tValpey-Fisher, 75 South S1, Hopkinton, MA 01748 ...................... 617-435-8631 

CUPS, Encapsulation-1600 - See Vol. C 

Curing Systems, Photo Magnetic-1600 - See Vol. C 

Current Limiters (MIL)-2440 
§ Bussmann:Cooper Industries, P.O. Box 14460, St. Louis, MO 63178, 314-394·2877 

•••.•••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••• C-1291 
INRESCO, Inc., 654 Ocean Road, Pt Pleasant, NJ 08742 .......•....... 201-892-5881 

t NWL Transformers, Rising Sun Rd, P.O. Box 356, Bordentown, NJ 06505 
. . • . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . 609-298-7300 

Phase Control Electronics, 87-27 Myrtle Ave., Glendale, NY tl385 ...... 718-441-4728 
Triac Electronic Systems, Inc., 67-27 Myrtle Ave., Gtendale, NY 11385 ., 718-441-4759 

Current Sensors-Also See Transducers, Volt, etc.-2200 
- See Vol. D 

Current Sources-4000 - See Vol. D 

Custom Molding Services, Plastics - See Services, 
Custom Molding, Plastics (Vol. D) 

Cutters, Diagonal - See Cutters, Manual (Vol. C) 

Cutters, Wire, Automatic - See Machines, Wire Measuring 
& Cutting (Vol. D) 

Cutters, Wire, Manual-5400 - See Vol. C 

Dampers, Servo-4900 - See Vol. D 

Dampers, Structural, Chassis, Panel, etc. - See Mounts, 
Shock & Vibration (Vol. C) 

Data Acquisition & Reduction SystemS-Also See 
Modules, Data Acquisition-2325 -'See Vol. D 

Data Collection Equipment, Hand Held-2000 - See 
Vol. D 

Data Collection Equipment, Modular-2000 - See Vol. D 

Data Collection Equipment, Portable-2000 - See Vol. D 

Data Compressors, Digital-2000 - See Vol. D 

Data Display Indicators - See Displays Indicator Lights 
(Vol. 8) 

Data Display Systems - See Displays, CRT (Vol. A), 
Terminals, Data Display (Vol. D) 

Data Links, Fiber Optic-2475 
AMP, Box 3608, Harrisburg, PA 17105, 800-382-5673 •••••••••••••••••• C·1165 
Amplifier Research, 160 School House Rd., Souderton, PA 18964-9990, 

215-723-8181 .................................................... 001005 
§t Belden Wire and Cable, Cooper Industries, P.O. Box 1980, Richmond, IN 47375, 

317-983-5200;800-BELDEN-1 ••••••••••••••••••••••••••••••••• C-1772,1813 
Richard Hirschmann of America Inc., Industrial Row, P.O. Box 229, Riverdale, NJ 

07457,201-835-5002 ............................................. Co1383 
§t Interoptlcs, Purdy Group, 770 Airport Blvd., Burlingeme, CA 94010, 415-347·7727 

•••••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••• B-1169 
t Utton Poly-Scientific, 1213 N. Main St., Blacksburg, VA 24060-3100, 703-953-4751 

....................................................... B-1170,1221,123O 
t MERET, Inc., 1815 24th St., Santa Monica, CA 90404-4998, 213-828-7496 

•••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••• B-1172 
§t NEC Electronics, Inc., 401 Ellis Street, Mounteln View, CA 94039-7241, 

415-960·6000 ••••••••.•••••••••••••••••••••••••••••••••••••• 801174-1175 
Sharp, Microelectronics DIv., OptoelectrOnICS, Sharp Plaza, Mahwah, NJ 07430, 

201·529-8757 .................................................... 8-1179 
Abom Electronics Inc., 2108 0 Bering Dr, San Jose, CA 95131 ......... 408-436-5444 

t ADC Telecommunications, Inc., 4900 W. 78th St, MinneapoUs, MN 55435 
. . . . .. . .. . .. .. . .. . . . . .. .. . . . . .. • . . .. . .. .. .. .. .. ... .. . .. . .. .. .. .. .. .. ... 612-835-8600 

§t Allied Precision Electronics Corp., 1702-{) Ponderosa, College Station, TX 77840 
.. .. . .. . . .. .. .. .. .. .. . .. . . . . .. .. .. .. . .. .. .. .. .. .. . . .. .. .. .. . .. .. .. .. • .. 409-693-5397 

American Photonics Inc., 71 Commerce Dr, Brookfield Center, CT 06805 
. . . . . .. .. .. .. . .. .. .. . . . . . .. . .. .. . . .. . .. .. .. . .. ... . . .. . .. . .. . .. . .. . .. .. . 203-775-8950 

Artel Communications Corp., 22 Kane Industrial Dr, Hudscn, MA 01749 
....................................................................... 617-562-2100 

§ AT&T, 555 Union BlVd., Allentown, PA 18103 .......•............•... 1-600-372-2447;ln 
Canada:l-8()O.553-2448 

§-..,.Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 

§ Atlantic Scientific CoIporation, 2711 S. Harbour City Blvd., Melboume, FL 32901 
..•..•. . . ...• . .. . . ..... . .. . ... ... ..•.. ... . . . . . . . ... . . . . ..•. . .. . .. .. .. 1--800-544-4737 

Augat Inc., 33 Perry Ave. Box 779,Allleboro, MA 02703 ..•............. 617-222-2202 
§ SEA electro-oplics, inc., 690 First Ave., Des Plaines, IL 60016 ......... :. 312-298-1420 
§Canoga-Perkins Corp., 21012 Lassen St. Chatsworth, CA 91311 ........ 818-718-6300 

§t Codenoll Technology Corp. 1086 N. Bwy, Yonkers, NY 10701 .......... 914-965-6300 
§Comdata Corp., 7900 N. Nagle Ave., Morton Grove,lL 60053 ........... 312-47()-9600 
§Compulro~ MODCOMP, an AEG Co, 15 Ethan Allen Hwy, Ridgefield, CT 06877 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-544-9871 
Coming Glass Wor1<s, Coming EIc1ms. Houghton Pk. Bldg. A-2, Coming, NY 14630 

....................................................................... 607-974-8725 
§Dymec, Inc, 8 Lowell Ave, Winchesler, MA 01890 ....... 617-729-7870;800-225-1151 
§ EOTec Corp., 420 Frontage Road, W. Haven, CT 06516 ... " ... " . . . . . .. 203-934-7961 

ElM Electromatic Inc, 35451 Dumbarton Ct, Newark, CA 94560 ........ 415-797-1100 
Fibronics Intemationallnc, Communications Way, Independence Park, Hyannis, MA 

02601-1892 .......................................................... 617-778-0700 
t Foundation Instruments Inc, 24 Colonnade Rd, Nepean, ON, CANADA K2E 7 J6 

· .. .. . . . . .. .. .. . .. . . .. . .. . .. . . . . . . . . . . . .. . .. . .. . . . . . . . . .. . . . . . . . . . . . . .. 613-226-4000 
Frequency Control Products, Inc, American Time Products Div, 430 Commack Rd., Deer 

Pk. NY 11729 ...... .. . .. . .. . .. .. ... .. .. ... ... .. . .. . .. .. .... .. .. .. .... 516-243-5730 
§ General Oplronics Corp, 2 Olsen Ave., Edison, NJ 08820 ............... 201-549-9000 

Hewlell-Packard Co, 19310 Pruneridge Ave. CIC,IFD, Cupertino, CA 95014 
· . . . . . .. . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . ... Call Local SIs. 00. 

Honeywell Optoelectronics, 830 E. Arapaho Dr, Richardson, TX 75081 ................ . 
214-47()-4271 

§tlTT Electro-Optical Prods., ITT Corporation, 7635 Plantation Rd., Roanoke, VA 24019 
....................................................................... 703-563-0371 

§ ITT Gilfillan, ITT Corp., 7821 Orion Ave., P.O. Box 7713, Van Nuys, CA 91409 
· . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . ... 818-988-2600 

JAE Electronics Inc, 190IA E. Carnegie Ave., Santa Ana, CA 92705-5504 
· . . . . . . . . . . . . . . . . . .. . . . . .. . .. . . . . . . . . . . . .•. . . . . .. . .. . . . . . . . . . . . . . . . . . .. 714-25()-8770 

Jaycor, P.O. Box 85154, San Diego, CA 92138 .......................... 619-453-6580 
Kinetic Systems, 11 Maryknoll Dr, Lockport, IL 60441 ................... 815-838-0005 

§t Laser Diode, Inc, Morgan Crucible, 1130 Somerset St, New Brunswick, NJ 08901 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201-249-7000 

LeCroy Corp, 700 S. Main St. Spring Vly, NY 10977 . . . . . . . . . . . . . . . . . . . . 914-425-2000 
§ Lightwave Communications, Inc, 650 Danbury Rd., Ridgefield, CT 06877 

· . . . .. . . . . .. . . . . . . . .. . . . .. . .. .. . . . . . .. . . . . . .. . . . . . . . . . . . .. . .. . . . .. .. ... 203-438-3591 
t Manage, Inc, Fibre Optics Elctrns. Sys. Grp, P.O. Box 175, 40 NiChols Rd., Chicopee, MA 

01014 ................................................................ 413-592-9123 
t Math Assocs., 2200 Shames Dr, Westbury, NY 11590 ......•........... 516-334-6800 

Mitsubishi Elctms. America, Inc., Semiconductor Div, 1050 East Arques Ave, Sunnyvale, 
CA 94086 ............................................................ 408-73()-5900 

§ Motorola Semiconductor Prods. Sector, 3102 North 56th Street, Phoenix, />;Z 
85018-6606 .......................................................... 602-244-6900 

§ National Instruments, 12109 Technology Blvd., Austin, TX 78727-6204 ................ . 
512-25()-9119 

tOptelecorn, Inc., 15930 Luanne Dr, Gaithersburg, MD 20877 ............ 301-84()-2121 
Ortel Corp, 2015 W. Ches1nut St, Alhambra, CA 91803 ................. 818-281-3636 
Poller & Brumfield, A Siemens Co, 200 S. Richlend Creek Dr, Princeton, IN 47671-0001 

· . . . . . .. . . . . . . . . . . . .. . .. .. .. . . . . .. .. . .. . . . . . . .. . .. . .. . . . . . . . . ... . . . .. .. 812-386-1000 
Poulin Associates, Inc, 302 North Rd., Sudbury, MA 01776 .............. 617-443-7333 
Proteon, Inc. Two Technology Dr, Wes1borough, MA 01581-5008 ...... 617-898-2800 

§ Pure Data Ltd., 200 W. Beaver Creek, Richmond HiI~ ant, CANADA L4B 1 B4 
....................................................................... 416-731-6444 

§ Scientific Technologies, Optical Sensor Div. Inc, 31069 Gensler Rd., Hayward, CA 94544 
....................................................................... 415-471-9717 

Signalron, A Unit of Sundstrend Corp. 110 Hartwell Ave, Lexing/on, MA 02173 
....................................................................... 617-861-1500 

§t Standard Wire & Gable Co, 2345 Alaska Ave., EI Segundo, CA 90245 ... 213-536-0006; 
(800)-447-0006/821-5276 

Sumitronics, Inc" Sumitomo Corporation, 580 N. Pastoria Ave, Sunnyvale, CA 94086 
....................................................................... 408-737-7683 

t Teledyne Microelectronics, 12964 Panama St. Los Angeles, CA 90066 
........................................................ 213-622-8229;213-87()-9831 

§ Telemel, Geote~ Inc, 25 Davids Dr, Hauppauge, NY 11786 ............. 516-436-7260 
§ Tihomas & Betts Corporation, 1001 Frontier Road, Bridgewater, NJ 08607 

· .. . . . .. .. . . . . . . . .. . . . . .. . . . . . . . . . .. . . . .. . . . . . .. .. . . . . . . . . . .. . . . . .. .... 201-685-1600 
Zexco,7661 Densmore, # 8, Van Nuys. CA 91406 ..................... 818-997-7895 

Data Links, Freespace Communications-2475 
Alpha Inds., Inc. - TAG Millimeter Comp., 651 Lowell St. Methuen, MA 01844 

....................................................................... 617-682-4661 
§American Laser Systems. Inc., 106 Fowler Rd., Goleta, CA 93117 ....... 805-967-0423 
t Aydin Vector Div, Aydin Corp. Box 328, Newtown, PA 18940-0328 ..... 215-986-4271 
§ General Optronics Corp., 2 Olsen Ave., Edison, NJ 08620 ............•.. 201-549-9000 

HDS Inc., 12310 Pinecresl Rd., Reslon, VA 22091 ....................... 703-62()-6200 
t ISC Datacom, ISC Defense & Space, 1286 Rearnwood Ave, Sunnyvale, CA 94089 

· . . .. . .. . . . . .. .. . . .. . . . .. . .. . .. . .. .. . .. . . . . . .. . . .. . . . . . . . . . . .. . . .. . . . .. 408-747-0300 
t Solid State Electronics Corp, 18646 Parthenia St. Northridge, CA 91324 

...•.........................................................•......... 818-993-8257 
Zexco,7661 Densmore, #8, Van NUys. CA 91406 ..................... 818-997-7895 

Data Links, Optical-2000 - See Vol. D 

Data Loggers-2325 - See Vol. D 

Data Security Devices: Encryptors, Decryptors - See 
Security Systems, Data (Vol. D) 

Data Switches - See Switches, Data (Vol. D) 

Data Systems (MIL), N~val Tactical-3475 - See Vol. D 

Data Translators - See Translators, Data 

Decommutators, PCM-3500 

DCXO - See Oscillators, Digitally Compensated Crystal 
(Vol. A) 

Decade Boxes, Capacitance-2900 - See Vol- D 

Decade Boxes, Inductance-2900 - See Vol- D 

Decade Boxes, Resistance-2900 - See Vol. D 

Decade Boxes, Resistance, Programmable-2900 - See 
Vol. D 

Decade Boxes, Transformer-2900 - See Vol. D 

Decalcomania-Also See Labels, Pressure Sensitive-2400 
- See Vol. C 

Decapsulation Services - See Services, Decapsulation 
(Vol. D) 

Decoders, Binary To Decimal - See Converters, Binary To 
Decimal (Vol. D) 

Decoders, Digital To Analog - See Converters, Digital To 
Analog (Vol. D) 

Decoders, Pulse-1900 - See Vol- D 

Decoders, Readout - See Drivers & Decoders For 
Readouts (Vol. B) 

Decoders, Surface Mount-3130 - See Vol. A 

Decoders, Telemetry - See Decoders, Tone (Vol. D) 

Decoders, Tone-1900 - See Vol. D 

Decoders, Video-1900 - See Vol. D 

Decommutators, PCM-3500 
t Aydin Corp, 700 Dreshar Rd., Horsham, PA 19044 ...................... 215-657-7510 
t Digital Radio Corp., 601 S. Pacific Coast Hwy, Redondo Beach, CA 90277 

....................................................................... 213-316-9114 
Fairchild - Weston - Telemetry, P.O. Box 3041, Sarasota, FL 34230 ..... 813-371-Q811 
Metraplex Corp, 5305 Spectrum Dr, Frederick, MD 21701 .............. 301-662-8000 

Decontaminants - See Cleaners & Solvents (Vol. C) 

Decoys (MIL), Buoy-3475 - See Vol. D 

Decoys (MIL), IR Flare-3475 - See Vol. D 

Decryptors - See Security Systems, Data (Vol. D) 

Degaussers - See Demagnetizers (Vol. C), Coils, 
Degaussing (Vol. A) 

Degreasers & Cleaners, Machine - See Machines, 
Cleaning & Degreasing (Vol. D) 

Degreasing Chemicals - See Cleaners & Solvents (Vol. C) 

Dehumidifiers (For Equipment)-2600 - See Vol. C 

Dehydrators-4100 - See Vol. D 

Delay Generators - See Generators, Timing Digital (Vol. D) 

Delay Lines, Active-235O - See Vol. A 

Delay Lines, Cable-235O - See Vol. A 

Delay Lines, Digital-235O - See Vol. A 

Delay Lines, Dispersive (Frequency Variable)-235O -
See Vol. A 

Delay Lines, Distributed Constant (Fixed)-235O - See 
Vol. A 

Delay Lines, Distributed Constant (Variable)-235O - See 
Vol. A 

Del~y Lines, Glass & Quartz-235O - See Vol. A 

Delay Lines, Liquid-235O - See Vol. A 

Delay Lines, Lumped Constant (Electrically Variable)-
2350 - See Vol. A 

Delay Lines, Lumped Constant (Fixed)-235O - See 
Vol. A 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Delay· Lines (MIL)-2440 

Delay Lines, Lumped Constant (Mechanically Variable)-
2350 - See Vol. A 

Delay Lines, Magnetostrictive-2350 - See Vol. A 

Delay Lines, Programmable-2350 - See Vol. A 

Delay Lines, SAW - See Surface Acoustic Wave Devices 
(Vol. A) 

Delay Lines, Strip-2350 - See Vol. A 

Delay Lines, Surface Mount-2350 ..;.. See Vol. A 

Delay Lines, Trimmer-2350 - See Vol. A 

Delay Lines, Ultrasonic-2350 - See Vol. A 

Delay Lines, Video - See Delay Lines, Ultrasonic (Vol. A) 

Delay Lines, Waveguide-2350 - See Vol. A 

Delay Lines (MIL)-2440 
t Automatic Coil Cotp., Sub. Designatronlcs, Inc., 3545 N. W. 71st St., Dept E, 

Miami, FL 33147, 305-696-6660 •••••••••••••••••••.••••••••••• A.1498-1500 
Bel Fuse, 198 Van Vorst St., Jersey City, NJ 07302, 201-432-0463 

•••••.••••••••••••••••••••••••••••••••••••••••••••••.•• A·1503,1513-1516 
Control Electronics, Neurotech Corp., 139 Florida St., Farmingdale, NY 11735, 

516-694.(J125 •.•••••••••••.•••••••••••••••••••••.•••.•••••••••••• A.1534 
Data Delay Devices, 3 Mount Prospect Ave., Clifton, NJ 07013-1915, 201-773-2299 

•••••••••••••••••••••••••••.••••••••.•••••••••••••••.••••••• A·1547-1549 
t ESC Electronics Corp., 534 Bergen Blvd., Palisades Pk., NJ 07650, 201-947-Il400 

· • • • • • • • • . • • • • • • • • . • • • • • • . . • • • • • • •• A·1558-1561,1563-1564,1566-1567,1573 
t Kappa Networks, Inc., 1443 Pinewood St., Rahway, NJ 07065, 

201-396-9400;1-800-223-0603 ••••••••.•..•••••••.•. A.1575-1576,1590-1592 
tKR Electronics, Inc., 91 Avenel St., Avenel, NJ 07001, 201-636-1900 ••.• A.1666 

Nytronlcs Components Grp., Inc., 700 Orange St., Darlington, SC 29532, 
803-393-5421 ••••••..••••••••••••.••••••••••••••••••••••••.• A01596,1598 

RCD Components, Inc., 520 E. Industrial Pk. Dr., Manchester, NH 03103, 
603-669-0054 .••••••.••••••••.•••.••••.••••••••••••••••••••••••.• A02011 

Rhombus Industries, 15801 Chemical Ln., Huntington Sch., CA 92649-1595, 
714-898.(J960 ••••••.•••••••••••••••.•••••••••••••••.•.•••••• A.1613-1614 

t Sawtak Inc., P.O. Box 609501, Orlando, FL 32860.:s501, 407-1186-8860 ••• A.1463 
t Technitrol, 1952 E. Allegheny Ave.,Phiiadelphla, PA 19134, 215-426-9105 

••••••.••••••.••.•••••.••••••••.•••••.•••• A·1620,1622,1626, B·1022-1025 
§Datatronics, Ltd., P. O. Box 2839, Blue Jay, CA 92317 ................... 714-336-3561 
§ FDK America, Inc., Fuji Electromechanical Co, Ltd., 17326 Edwards Rd., Ste. A-130. 

Cerritos, CA 90701 ..........................................•........ 213-404-1770 
Matthey Electronics, Television Equipment Associates, Box 393, South Salem, NY 

10590 ..........•..................................................... 914-763-8893 
Nano Pulse Industries, 440 Nibus St, Brea, CA 92670 .................. 714-529-2600 

t Phonon Corporation. 7 Herman Drive, P.O. Box 549, Simsbury, CT 06070 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203-651-0211 

tPolara Engineering Inc.. 4115 W. Artesia Ave., Fullerton, CA 92633 ...... 714-521-0900 
Tel ... Tech Corporation. P.O. Box 790, Bozeman, MT 59715 ............. 406-566-0291 

Demagnetizers-1850 - See Vol. A 

Demodulators-1900 - See Vol. 0 

Demodulators, Magnetic-2200 - See Vol. 0 

Densitometers-2900 - See Vol. 0 

Deposition Equipment, Vacuum & Accessories-Also See 
Evaporation Equipment, Electron Beam-4100 - See 
Vol. 0 

Desiccators - See Dehumidifiers (Vol. C) 

Desks, Data Terminal- See Benches, Consoles, Tables 
(Vol. C) 

Desoldering Tools & Equipment - See Soldering 
Accessories (Vol. C), Soldering Equip. (Vol. C), Soldering 
Guns (Vol. C), etc. 

Detection & Ranging Systems (MIL)-3475 - See Vol. 0 

Detection Sets (MIL), IR-3475 - See Vol. 0 

Detection Systems, Laser-3700 
ERec Instruments Inc, P.O. Box 9610. Daytona Bch., FL 32020 . ... .. . . .. 904-253-5328 

§ Narnco Controls. An Acm&-Cleveiand Co, 7567 Tyler Blvd., Mentor, OH 44060 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 216-946-9900 

§ SC Technology, Inc., 2450 Armstrong St, Livermore, CA 94550 ......... 415-373-9230 
Spiricon, Inc, 2600 North Main, Logan, UT 84321 ....................... 801-753-3729 

Detection Systems (MIL), Passive-3475 - See Vol. 0 

Detection Systems (MIL), Submarine-3475 - See Vol. D 

Detector Arrays, Infrared-3700 
§ Marktech Intarnational Corp., 120 Broadway, Menands, NY 12204, 518-436-5865 

................................................... B.1138-1139,1275,1277 

PRODUCT INDEX & DIRECTORY 
§ Sharp, Microelectronics Div., Optoelectronics, Sharp Plaza, Mahwah, NJ 07430, 

201-529'8757 ................... _ ............................. _ •• 801293 
Abom Electronics Inc, 2108 0 Bering Dr, San Jose, CA 95131 .....•... 408-436-5444 
Antel Optronics Inc., 3325B Mainway, Burlington, Ontario, CANADA L7M lA6 

· ............. : ...........•......... , . . . . . • . . . . . . . . . . • . • . . . . . • . . . . . . . . . 416-335-5507 
tEG & G Judson, 21 Commerce Dr, Montgomeryville, PA 18936 .....•... 215-368-6900 

ERec Instruments Inc, P.O. Box 9610, Daytona Bch, FL 32020 .•.•. . . . .. 904-253-5328 
General Electric Solid State Div, G.E. Corporation, Route 202, Somerville, NJ 08876 

· ....................................••... ,. • . . . . . . . . . . . . • . . . . . • . . . . . . . . 20HI85-6530 
tOptek Technology, Inc., 345.lndustrial Blvd., McKInney, TX 75069 .. , .... 214-542-9461 

Ortel Corp., 2015 W. Chestnut St, Alhambra, CA 91803 ..•.•...•.....•.. 818-281-3636 
t Silicon Sensors, Hwy. 18 East. Dodgeville, WI 53533 . . . . . . . . . . . • . . . . . • . . 608-935-2707 

Spiricon, Inc., 2600 North Main, Logan, UT 84321 ....................... 801-753-3729 
tTexas Optoelectronics, Inc, 714 Shepherd Dr, Garland, TX 75042 ...... 214-487.(J085 

Detectors, AirFlow-2900 - See Vol. 0 

Detectors, RF-2900 - See Vol. 0 

Detectors, Bar Code - See Readers, Bar Code (Vol. D) 

Detectors, Coaxial-2900 - See Vol. 0 

Detectors, Corona - See Testers, Corona (Vol. D) 

Detectors, Crystal-2300 - See Vot A 

Detectors, Fiber Optic-Also See Diodes, PIN-2475 
Flberoptic Systems, Inc., 4680-B E. Los Angeles Ave., SImi Valley, CA 93063, 

805-583-2088 ........................ _ ................ _.......... B.1167 
MERET, Inc., 1815 24th St., Santa Monica, CA 90404-4998, 213-628-7496 

•••••••••••.•••• _ ••••••••••••.••••••••••••••••••••••••••••••••••• B01172 
§t NEC ElectroniCS, Inc., 401 Ellis street, Mountain View, CA 94039-7241, 

415-960-6000 ........................ _................. B01174,1280-1281 
Rehlander Assocs., 118A Bridge St., Beverly, MA 01915,617-922-5981 •• 801274 

§ A.C. Interface Inc, 15560 Rockfield, Un~ 1 E, Irvine, CA 92718 ........... 714-472-9524 
§Banner Engineering Corp., 9714 -10th Ave. N, MinneapoHs, MN 55441 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 612-544-3164 
tCentronic, Inc., Morgan Crucible Co, Electronics Div, 1829 B DeHaviliand Dr, Dept E. 

Newbury Park, CA 91320-1702 .......................•...•.•...•..... 805-499-5902 
t COmputer Optical Products, Inc., Sub. of Hathaway Corp., 9321 Eton Ave., Chatsworth, 

CA 91311-6910 ..........................•........... ,............... 818-882-0424 
Dai-Ichi Shoji 01 Amer, Inc, 150 Fifth Ave, Su~e 845. New Yorl<, NY 10011 

· .. . .. .. . . .. . . .. . .. . . .. .. . . . . . . .. . .. .• . .. . . . . .. .. ... .. .. . . .... . .....•.. 212-691-9050 
Deutsch Co .• Deutsch Fiber Optics Div, 7001 W. Imperial Hwv, Los Angeles, CA 90045 

...............•.....................................•.....•........... 213-649-1400 
Elector, Inc .• 805 Spring Dale Dr, Exton. PA 19341 ....... 215-524-2000;600-441-8246 

tEG & G Judson. 21 Commerce Dr, Montgomeryville, PA 18936 ......•.. 215-368-6900 
Fibronics International Inc, Communications Way, Independence Park, Hyannis, MA 

02801-1892 .................................................•........ 617-778.(J700 
Foundation Instruments Inc, 24 Colonnade Rd., Nepaan, ON, CANADA K2E 7 J6 

· .......•........................... , . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . . 613-226-4000 
§ General Electric Solid State Div, G.E. Corporation, Route 202, Somerville, NJ 08876 

· . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . • . . . • . . . . 201-685-6530 
General Fiber Optics, Inc., 98 Commerce Rd., Cedar Grove, NJ 07009 .• 201-239-3400 

§ General Optronics Corp, 2 Olsen Ave., Edison, NJ 08820 ............... 201-549-9000 
§t Germanium Power Devices, Box 3065, Shawsheen Village Sta., Andover. MA 01810 

· . .. . .. . . . . . . . . .. . .. . .. . .. . . . . . •. . . . . . . . . . .. . ..•. . .. . .. . . . . ... . . .. .. . .. 617-475-5982 
Hewlett-Packard Co, 19310 Pruneridge Ave. CIC. IFD, Cupertino, CA 95014 

· . . . . . . . . . . . . . . . .. . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . • . .. Call Local Sis. Off. 
§t lIT ElectrO-Optical Prods., lIT Corporation, 7635 Plantation Rd., Roanoke, VA 24019 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . • . . . . . . . . . . . . 703-563.(J371 
§ Laser Diode, Inc.. Morgan Crucible, 1130 Somerset St, New Brunswick, NJ 08901 

...•......•...............................•..•............•............ 201-249-7000 
§t Motorola Semiconductor Prods. Sector, 3102 North 56th Stree~ Phoenix, AZ. 

85018-6606 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .. 602-244-6900 
§Optek Technology. Inc., 345 Industrial Blvd., McKinney. TX 75069 ....... 214-542-9461 

Opto Technology, Inc., 562 Chaddick Dr, WheeHng, IL 60090 ..•.•...... 312,537-4277 
Ortel Corp, 2015 W. Chestnut St, Alhambra, CA 91803 ....•.....•...... 816-281-3636 
Photon, Inc, 970 University Ave., Los Gatos, CA 95030 .......•.....•... 408-354-5600 
Poulin Associates, Inc, 302 North Rd, Sudbury, MA 01776 .•. . . .. .. . . . •. 617-443-7333 

§ Scientific Technologies, Optical Sensor Div. Inc., 31069 Genstar Rd., Hayward, CA 94544 
.......•.........•..•........••........•..•.........•.....•............ 415-471-9717 

Sharp, Microelectronics Div, Optoelectronics, Sharp Plaza, Mahwah, NJ 07430 
.. . . .. . .. .. . . .. . . .. . . . . . ..•.. .. . .. ... .. .. . .. . .. . ... . .. . . .. .. . . . . .. .. ... 201-529-8757 

Siemens Components, Inc., Special Products Div, 186 Wood Ave., South, Iselin, NJ 
08830 . . . .. . . .. . .. . . .. . . . .. . •. . .... ... .•. .. . .... .. . . . .•. . .•. .. . •.. .. .. 201-321-3400 

tSilicon Detector Corp., 855 Lawrence Dr, Newbury Park, CA 91320 ..... 805-498-6737 
t Silicon Sensors, Hwy. 18 East. Dodgeville, WI 53533 . .. . .. . .. .•. . .•. .• .. 808-935-2707 

Skan-A-Mat!c, Electro Corporation. Route 5 West, Elbridge, NY 13060. .. 315-689-3961 
Spiricon, Inc, 2600 North Main, Logan, UT 84321 ....................... 801-753-3729 

§t Standard Wire & Cable Co .• 2345 Alaska Ave., EI Segundo, CA 90245 ... 213-536-0008; 
(800)-447-0008/821-5276 

Sumitronics, Inc., Sumitomo Corporation, 580 N. Pastoria Ave., Sunnyvale, CA 94088 
· . . . . . • . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . • . . . • . . . . . . . . . . . 408-737-7883 

tTexas Optoelectronics, Inc., 714 Shepherd Dr, Garland, TX 75042 •..... 214-487.(J085 
Unned Detector Technology, 12525 Chadron Ave., Hawthonne, CA 90250 

..............•......................•...•.....•....................... 213-978-0516 
Welch Allyn, Inc, Industrial Products Division, Jordan Rd., Skaneateles Falls, NY 

13153-0187 .....................................•.....•.....•........ 315-685-8945 

Detectors, Flaw & Defect-2900 - See Vol. 0 

Detectors, GaAs-3450 - See Vol. A 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 
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Detectors, Ground Fault-4300 
§ ROD-L Electronics, Inc., 1098 Hamilton Ct., Menlo Park, CA 94025, 415·322~711 

••••••••.••••••.•••.••••.••••.••••.•••••••••••••••••••••••.• De1316-1317 
Shaillronix Corp., Preston St., P.O. Box 235, Selma, NC 27576, 919-965-6346 

••••••••••.••••.•••.•.••••.••.••••••••••••.••••••..••. .•••..•••.• De1322 
§AEMC, 99 Chauncy, Boston, MA 02111 .................. 617-451·0227;800-343-1391 

§t Brim Electronics, P.O. Box 336 E, Fair Lawn, NJ 07410 ................. 201·796-2886 
§ Current Ring Co. Inc. 252 Sunset Drive, P. O. 1525, Ballwin, MO 63011 

800-325-8653 
§Ericson Manufacturing Co. 4215 Hamann Pkwy. Willoughby, OH 44094 

....................................................................... 216-951-8000 
t Greenlee Tool Co. Textron, 4455 Boeing Drive, Rockford, Il 61109 ..... 815-397-7070 

Hipotronics Inc. P.O. Drawer A. Brewster, NY 10509 .................... 914-279-8091 
t Hughes Aircraft Co. Microelctms. Sys. Div. 2601 Campus Dr. Irvine, CA 92715 

.................................................................... 714-752-3800 
lear Siegler, Inc. 2850 Ocean Park Blvd., P.O. Box 2158, Santa Monica, CA 90406 

........................ ............... ................ 213-452-5444 
§ Potter & Brumfield, A Siemens Co. 200 S. Richland Creek Dr. Princeton, IN 47671-0001 

................ . ....................................... 812-386-1000 
§Qualijec Technologies Inc. 2251 E. Euclid Ave., Palo Ano, CA 94303-1706 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-984-1763 
§ Reliance Electric Co. Marketing Inlo Center, P.O. Box 99502, Cleveland, OH 44199 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 800-245-4501 
Sl Electronics, 300 Harvard Ave. Westville, NJ 08093 . ................ 609-456-7300 

§ Square 0 Co.. Executive Plaza, Palatine, Il 60067 .................... 312-397-2600 
§ Sunshine Scientific Instruments, 1810 Grant Ave. Philadelphia, PA 19115 

.................................... ................ 215-673-5600 
§ Syracuse Electronics, Pass & Seymour, Inc. P.O. Box 4822, Syracuse, NY 13221 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 315-468-6211 
Trinetics Inc. 55807 Currant Rd., Mishawaka, IN 46545-4899 ........... 219-259-8535 

§The Wadsworth Electric Manufacturing Co. Inc. 20 W. 11th SI., Covington, KY 41012 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 606-431-0900 

Detectors, Impedance - See Meters, Impedance (Vol. D) 

Detectors, Infrared-3700 
§ A E G Corporation, Route 22-0rr Drive, P.O. Box 3800, Somerville, NJ 

08876-1269,201·231-11300 •••...•••..•.••..•••..••••.••...•••••••• B'1105 
Amperex Electronic Company, A Div. of North American Philipa Corporation, 

Providence Pike, SlatersVille, RI 02876, 401-762-3800................ B'l269 
t Analog Modules, Inc., 126 Baywood Avenue, Longwood, FL 32750, 

305-339-4356/4355 . .. .. . .. .. . .. .. . .. • .. .. . . . . .. . . . . . . . . . . . . . . .. .. Deloo6 
§ Clairex ElectroniCS, Clairex Corporation, 560 S. 3rd Ave., Mt. Yernon, NY 10550, 

914·664·6602 .................................................... B-1270 
HEI, Inc., Hybrid Electronics Div., 1495 Steiger Lake Ln., Ylctoria, MN 55386, 

612-443·2500 .................................................... B-1272 
§ Marklech International Corp., 120 Broadway, Menands, NY 12204, 518-436-5865 

.................................................. B'1138-1139,1275,1277 
§ Sharp, Microelectronics Div., Optoelectronics, Sharp Plaza, Mahwah, NJ 07430, 

201-529-8757 .................................................... B'1293 
§Banner Engineering Corp. 9714 -10th Ave. N. Minneapolis, MN 55441 

....................................................................... 612-544-3164 
t Barnes Engineering Div. EDO Corporation, 88 long Hill Cross Rds., Shelton, CT 06484 

· .. . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-926-1777 
§ BEA electro-optics, inc. 690 First Ave. Des Plaines Il6oo16 ........... 312-298-1420 

Burleigh Instruments, Burleigh Pk., Fishers. NY 14453 .................. 716-924-9355 
§ Capintec Instruments, 6 Arrow Rd., Ramsey, NJ 07446 . . . . . . . . . . . . . . . . .. 201-825-9500 
t Centronic, Inc. Morgan Crucible Co. Electronics Div., 1829 B DeHaviliand Dr, Dept E , 

Newbury Park, CA 91320-1702 ....................................... 805-499-5902 
tCincinnati Elctms., 2630 Glendale MiHord Rd, Cincinnati, OH 45241 .... 513-733-6100 
t Computer Optical Products, Inc. Sub. 01 Hathaway Corp., 9321 Eton Ave., Chatsworth, 

CA 91311-6910 ...................................................... 818-882-0424 
§ Data Instruments, Inc., 100 Discovery Way, Acton, MA 01720 ........... 617-264-9550 
§Dexter Research Ctr.lnc. 7300 Huron River Dr., Dexter, MI48130 ...... 313-426-3921 

Dolan-Jenner Inds., Box 1020, Woburn, MA 01801 ...................... 617-935-7444 
Ealing Electro-Optics, New Englander Industrial Park, Holliston, MA 01746 

· ............. '" ... : .. . . . . . . . . . . .. . . . . . . . . . . . . .. . . . .. 617-429-6370;1-800-343-4912 
EG&G.lnc. Photon Devices, 35 Congress St, Salem, MA 01970 ........ 617-745-3200 
EG&G Gamma Scientific, Div. 01 EG&G Inc. 3777 Ruffin Rd, San Diego, CA 92123 

· .. . . . . . . . . .. . .. .. . .. .. . . . . . . . .. . .. . . .. . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . .. 619-279-8034 
t EG & G Judson, 21 Commerce Dr. Montgomeryville, PA 18936 .. . . . . . .. 215-368-6900 

ElectroPhysics Corp. 48 Spruce St., Nutley, NJ 07110 .................. 201-667-2262 
Eltec Instruments Inc., P.O. Box 9610, Daytona Sch., Fl32020 .......... 904-253-5328 
Femco, Inc. P.O. Box 26710 Parkmoor Sta, San Jose, CA 95159 ....... 408-946-1188 
Gamma Scientific Inc. 3777 Ruffin Rd. San Diego, CA 92123 . . . . . . . . . .. 619-279-8034 
General Electric Solid State Div. G.E. Corporation, Route 202, Somerville, NJ 08876 

· . . . .. . . . .. . . . . . . .. . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 201-685-6530' 
§ Generallnstr. Optoelctrns. Div. 3400 Hillview Ave., Palo Alto, CA 94304 

· . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. 415-493-0400 
§tGermanium Power Devices Box 3065, Shawsheen Village Sta, Andover, MA 01810 

· . .. . . . . . . .. . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . .. .. . . . .. . .. ... ............. 617-475-5982 
Harnamatsu Photonics KK, 325-6 Sunayama-Cho, Hamamatsu City, Shizuoka Prel, 

JAPAN ............................................................... 0534-52-2141 
HEI, Inc. OptoelectroniCS Div., 1495 Steiger lake La, P.O. Box 5000, Victoria, MN 55386 

.. . .. . . . . . .. . . . .. . . . . . . .. . .. .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . .. 612-443-2500 
Hewlett-Packard Co., 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 

.. . . . . . . . .. . . . . . . . .. .. . .. . .. . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . .. Call local Sis. Off. 
t Honeywell Inc. Aerospace & Defense Grp., Honeywell Plaza, Minneapolis, MN 55408 

....................................................................... 612-870-5186 
§t Honeywell Optoelectronics, 630 E. Arapaho Dr. Richardson, TX 75081 ................ . 

214-470-4271 
Hy-Cal Engineering, 9650 Telstar Ave., EI Monte, CA 9173t ............. 818-444-4000 

tlnlrared Industries Inc., 12151 Research Parkway, Orlando, Fl32826 ... 305-282-7700 
§ International laser Sys., 3404 N. Orange Blossom Trail, Orlando, Fl 32904 

......................... : ......................... r ................... 305-295-4010 
§leybold Inlicon, Inc. 6500 Fly Rd, E Syracuse, NY 13057 ............... 315-437-0377 

Detectors, Infrared-3700 (Cont'd) 
tMERET,Inc., 1815 24th St., Santa Monica, CA 90404-4996 ............. 213-828-7496 

§tMikron Instr. 445 W. Main St., WyCkoff, NJ 07481 ....................... 201-691-7330 
§ Motorola Semiconductor Prods. Sector, 3102 North 56th Street, Phoenix, AZ 

65018-6606 .......................................................... 602-244-6900 
§ NEC Electronics, Inc. 401 Ellis Street, Mountain Yiew, CA 94039-7241 .. 415-96G-6ooo 

Optoelectronics/Textron, 1309 Dynamic St., Petaluma, CA 94975-0039 
....................................................................... 707-763-4181 

Opto Technology,lnc. 562 Cheddick Dr. Wheeling, Il60090 ........... 312-537-4277 
Ortel Corp. 2015 W. Chestnut St., Alhambra, CA 91803 ................. 818-281-3636 
Philips Electronics ltd., Eicoma Division, 601 Milner Avenue, ScartJorough, ONTARIO, 

CAN. MIB lM8 ...................................................... 416-292-5161 
Photobel(40 Vreeland Ave. Totowa, NJ 07512 ......................... 201-785-0049 

t Raytheon Co. Microwave & Power Tube Div, 190 Willow St., Waltham, MA 02154 
...................................................................... 617-899-8400 

§Rohm Corp. 8 Whatney, Irvine, CA 92718 ............................... 714-655-2131 
t Santa Barbara Resch. Ctr. 75 Coromer Dr. Goleta, CA 93117 . . . . . . . . . .. 805-968-3511 
t Scientech, Inc. 5649 Arapahoe Ave., Boulder, CO 80303 .. 303-444-1361;800-52~522 
§ Scientific Technologies Optical Sensor Div. Inc., 31069 Genstar Rd., Hayward, CA 94544 

....................................................................... 415-471-9717 
Sensor Techn. 21012 lassen St., Chatsworth, CA 91311 ............... 213-882-4100 

§ Siemens Components, Inc. Optoelectronics Division, 19000 Homestead Rd., Cupertino, ' 
CA 95014 .... .................................... 408-257-7910 

Siemens Components, Inc. Special Products Div. 186 Wood Ave., South, Iselin, NJ 
08630 . .. .. .. . .. .. .. .. .. .. .. .. .. .... ................................. 201-321-3400 

t Silicon Detector Corp. 855 lawrence Dr. Newbury Park, CA 91320 ..... 805-498-6737 
t Silicon Sensors, Hwy. 18 East. Dodgeville, WI 53533 ... . . . . . . . . . . . . . . . .. 608-935-2707 

Skan-A-Matic, Electro Corporation, Route 5 West. Elbridge, NY 13060 .. 315-689-3961 
Spiricon, Inc., 2600 North Main, logan, LiT 84321 ....................... 601-753-3729 
Sumitronics, Inc" Sumijomo Corporation, 580 N. Pastoria Ave. Sunnyvale, CA 94086 

...................................................................... 408-737-7863 
tTexas Optoelectronics, Inc. 714 Shepherd Dr. Garland, TX 75042 ...... 214-467~ 
tTherrnometrics, Inc. 808 U.S. Hwy. # I, Edison, NJ 08817-4695 ........ 201-287-2870 
§ THORN EMI Gencom Inc., 23 Madison Rd., Fairfield, NJ 07006 ......... 201-575-5586 
§TRW, Dynaico Controls Div. 5200 NW 37th, P.O. Box 8187, Ft lauderdale, Fl33310 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . .. . . . . . . . .. . . . . . .. . . . . . . . . . . . . . .. 305-739-4300 
§tTRW Optoelectronics Div. 1215 W. Crosby Rd., CarroiRon, TX 75006 .. 214-323-2200 

Unijed Detector Technology, 12525 Chadron Ave. Hawthorne, CA 90250 
.................................................................... 213-978-0516 

§ Victory Engineering Corp, Victory Rd., Springfield, NJ 07081 . .. .. 201-379-5900 

Detectors, Leak-2900 - See Vol. D 

Detectors, Light IntenSity - See Meters, Light, 
Nonphotographic (Vol. D) 

Detectors, Magnetic - See Meters, Gauss (Vol. D) 

Detectors, Metal, Handheld-4100 - See Vol. D 

Detectors, Metal, Walk Through-4100 - See Vol. D 

Detectors, Microwave-3400 - See Vol. D 

Detectors, Null - See Indicators, Null (Vol. D) 

Detectors, Phase Sensitive-2900 - See Vol. D 

Detectors, Photovoltaic - See Cells, PhotoYoltaic (Vol. B) 

Detectors, RF-2900 - See Vol. D 

Detectors, Radiation-2900 - See Vol. D 

Detectors, Resistance Temperature (RTDs) - See 
Thermometers, Resistance (Vol. D) 

Detectors, Standing Wave-2900 - See Vol. D 

Detectors, Synchronous-2900 - See Vol. D 

Detectors, Tone-1900 - See Vol. D 

Detectors, Ultraviolet-2900 - See Vol. D 

Detectors, Vacuum-4100 - See Vol. D 

Detectors, Vibration - See Transducers, Vibration (Vol. B) 

Detectors, Video-2900 - See Vol. D 

Detectors, Voltage-2900 - See Vol. D 

Detectors (MIL), IR-3475 - See Vol. D 

Detectors (MIL), Radar-3475 - See Vol. D 

DIACs-4800 - See Vol. A 

Dials, Instrument, Metal, Plastic, etc.-2400 - See Vol. C 

Dials, Turns Counting-2400 - See Vol. C 

Dielectric Heating Equipment-4100 - See Vol. D 

Dielectrics - See Films (Vol. C), Insulation Materials (Vol. C) 

Differentials, Mechanical - See Gears & Gear 
Mechanisms (Vol. B) 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Diode Arrays (Incl_ Photo) .. 3700 

Digital Panel Meters - See Meters, Panel (Digital) (Vol. D) 

Digital Tape Recorders - See Recorders, Computer Data 
(Vol. D) 

Digitizers, Audio (Sonic)-2000 - See Vol. 0 

Digitizers, Video-2000 - See Vol. 0 

Digitizers, Pencil Follower (Incl. Coordinate & Graphic)-
2000 - See Vol. 0 

Digitizers, Transient & Waveform-2900 - See Vol. 0 

Dimmers, Light - See Controls, Lamp Dimming, Flashing 
(Vol. D) 

Diode Arrays (Incl. Photo)-3700 
Diillight Corp., North American Philips, 1913 Atlantic Ave., Manasquan, NJ 08736, 

201-223-9400 •••••••••••••••••••••••••.••••••••••• B-1115-1117,112O-1122 
§ EG & G Vactec, 10900 Page Blvd., St Louis, MO 63132, 314-423-4900 • •• B-1271 
t Electronic Devices, Inc., 21 Gray oaks Ave., Yonkers, NY 10710, 914-965-4400 

................................................................. A-2131 
ELMA Electronic Inc., 41440 Christy Street, Fremont, CA 94538, 415-656-3400 

• ••••••.••••••••••••.••••••••••••••••••••••••••••••••••.•••••••• , C-1605 
HEI, Inc., Hybrid Electronica Div., 1495 Steiger Lake Ln., Victoria, MN 55386, 

612-443-2500 ............................................... B-1272-1273 
t Intamatlonal Sensor Systems, Inc., Aurora Industrial Pic., Box 345, Aurora, NE 

68818,402-694-6111 ............................................. A-1743 
K & M Electronics, 221 Intarstste Dr., Dock No.3, W. Springfield, MA 01089, 

413-781-1350 .................................................... A-1943 
t Ledtronics, Inc., 4009 Pacific Coast Hwy., Torrance, CA 90505,213-676-7996 

............................................................ B-1079,1125 
Marklech Intemational Corp., 120 Broadway, Menands, NY 12204, 516-436-5865 

................................... ,........................ B-1276-1277 
§ Optek Technology, Inc., 345 Industrial Blvd., McKinney, TX 75069, 214-542-9461 

................................................................. B-1278 
Phi/ips ECG, Amperex Electronics Corp., A North American Philips Co., 100 First 

Ave., Waltham, MA 02254, 617-890-6107 •••••••••.••••••••••••••••• A-2135 
t Sllanex Inc.; 331 Comella St, Plattsburgh, NY 12901, 518-561-3160 ••••• B-1295 

Advanced Detector Corp., Applied Solar Energy Corp, 15251 E. Don JuHan Rd., Industry, 
CA 91746 ............................................................ 816-369-6886 

§ A E G Corporation, Route 22-Qrr Drive, P.O. Box 3800, Somerville, NJ 08876-1269 
....................................................................... 201-231-6300 

Arnetican Microsemiconductor, Inc, 133 Kings Rd., Madison, NJ 07940 ....•..•.....•..• 
201-377-9566 

t AS.L Microsystems, Inc, (Formerly Andrich Systems, Inc.), 1699 Roosevett Ave, 
Bohemia, NY 11716 .................................................. 516-589-5656 

t Assembly Specialists, 91'4 Main St, Box 965, Acton, MA 01720 ......... 617-263-9100 
t Atlantic Solar Products, P.O. Box 70060, Baltimore, MD 21237 ........... 301-686-2500; 

800-237-6527 
tBasic Electronics, Inc., 11762 Westem Ave. "Q", Stanton, CA 90680 .... 714-530-2400 

Codi Semiconductor, Inc, 144 Market St, Kenilworth, NJ 07033 ......... 201-298-0400 
tDionics, 65 Rushmore Sl, Westbury, NY 11590 ......................... 516-997-7474 

EG&G, Inc., Photon Devices, 35 Congress St, Salem, MA 01970 ........ 617-745-3200 
tEG & G Judson, 21 Commerce Dr, Montgomeryville, PA 18936 ......... 215-368-6900 

EG&G Rolron, Industrial Division, Saugerties, NY 12477 .........•...... 914-246-3401 
§t General Electric Solid Slate Div., G.E. Corporation, Route 202, Somerville, NJ 08876 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-665-6530 
§ General Instr, Optoelctms. Div, 3400 Hillview Ave, Palo Atto, CA 94304 

· . . .. . . . . . .. . .. .. . .. . . . . . . . . .. .. . .. . . .. .. .. . .. . ... .. . . . . . .. .. .. . .. . .. .. 415-493-0400 
Hamamatsu Photonics KK., 325-6 Sunayerna-Cho, Hamamatsu City, Shizuoka Pre!, 

JAPAN ............................................................... 0534-52-2141 
HEI, Inc., Optoelectronics Div, 1495 Steiger lake La., p.o. Box 5000, V_ria, MN 55386 

........................................•.............................. 612-443-2500 
Hewlett-Packard Co, 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 

· .......................................... , .. . .. .. .. . .. . .. . . .. . ... Catllocal Sis. Off. 
Hitachi America, LId., 2210 OToole Ave., San Jose, CA 95131 .......... 408-435-6300 

§t Honeywell Optoelectronics, 630 E. Arapaho Dr, Richardson, TX 75081 ................ . 
214-470-4271 

ISl Products Int'l, lid., 235 P Robbins Lane, Syosset, NY 11791-6093 .. 516-937-3475 
§ Lile-On Corp, Sub. Taiwan l~on EIcIm. Co lid., 4951 Airport Pkwy, Ste. 570, Dallas, TX 

75248 .... . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . 214-239-3565 
McGuirk Electronics Co Inc., 212 So. Main S~P. O. Box 853, Middleton, MA 01949 

............................................•.......................... 617-933-3500 
tMei Tec, Div. Epsco.lnc., 411 Providence Hwy, Westwood, MA 02090 .. 617-329-1508 
t MERET, Inc., 1815 24th Sl, Santa Monica, CA 90404-4998 ............. 213-828-7496 
t Microsemi Corp, 2630 S. Fairview St, Santa Ana, CA 92704 ......•..... 714-979-8220 

§t Motorola Semiconductor Prods. Sector, 3102 North 56th Slreel Phoenix, AZ. 
85018-6606 ........ " .' ......... " .. .. .. . .. .. . .. . . .. .. .. .. . .. . . . .. ... 602-244-6900 

t NEC Electronics, Inc., 401 Ellis Slreel Mountain View, CA 94039-7241 .. 415-960-6000 
Optoelectronics/Textron, 1309 Dynamic St, Petaluma, CA 94975-0039 

........................................•....•...•..•....•....•..•..... 707-763-4181 
Opto Technology, Inc, 562 Chaddick Dr, Wheeling, Il60090 ..•.....•.. 312-537-4277 

§ Pioneer Components, 2352 E. 86th St, Brooklyn, NY 11234 ............. 718-444-3880 
Poulin Associates, Inc., 302 North Rd., Sudbury, MA 01776 .............. 617-443-7333 
RCA Solid Slate Div. Unear Integrated Circui1s, Rle. 202, Somerville, NJ 08876 

• . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-685-6000 
§ Rohm Corp., 8 Whatney, Irvine, CA 92718 ..................... ~......... 714-855'2131 
§ Rohm Corporation, 8 Whatney, Irvine, CA 92718 ..•.....•......•..••.•.. 714-855-2131 
§ SC Technology, Inc., 2450 Armstrong St, Uvermore, CA 94550 ......... 415-373-9230 
§ Serntech, 652 MRchell Ad., Newbury Park, CA 91320 .•.••.............. 805-498-2111 

Sensor Techn., 21012 Lassen St, Chatsworth, CA 91311 ............... 213-882-4100 
§Shokai Far East, Lid., 280 North Central Ave, Hartsdale, NY 10530 ..... 914-681-0700 

PRODUCT INDEX & DIRECTORY 
§ Siemens Components, Inc., Optoelectronics DiviSion, 19000 Homestead Ad., Cupertino, 

CA 95014 ............................................................ 408-257,7910 
Siemens Components, Inc., Special Products Div, 186 Wood Ave., South, Iselin, NJ 

08830 '" ... " . .. . .. .. . .. .. .. . .. . .. . .. . .. .. . .. .. . .. .. .. .. . • . . .. . . .. ... 201-321-3400 
t Silicon Detector Corp., 855 Lawrence Dr. Newbury Park, CA 91320 ..... 805-496-6737 
t Solid State Devices, 14630 Valley View Ave., La Mirada, CA 90638 ..... 213-921-9680 

§t Solilron Devices, Inc., Semiconductor Group. 1177 Blue Heron Blvd., Riviera Beach, Fl 
33404 . . . . . . . . . .. . .. . . .. . .. .. . .. .. .. . . . .. .. .. . . .. . .. .. . .. .. .. . .. . .. .. . 305-848-4311 

Spincon, Inc., 2600 North Main, Logan, lIT 84321 .... .... .. ... ....•..•. .. 801-753-3729 
Sprague Electric Company, Passive Components Group, 41' Hampton Rd., P. O. Box 

9102, Mansfield, MA 02048-9102 ..................................... 617-339-8900 
Sprague Electric Company, The Semiconductor Group. 115 Northeast Cutel/, Box 2036, 

Worcester, MA 01613-2036 .......................................... 617-853-5000 
§SPS Inc. (Muirhead Vactric), 51 Commerce Sl, Springfield, NJ 07081 ... 201-376-1222 
tTexas Optoelectronics, Inc., 714 Shepherd Dr. Garland, TX 75042 ...... 214-487-0085 
Un~ed Detector Technology, 12525 Chadron Ave., Hawthorne, CA 90250 

...................•...............•................•........•......... 213-978-0516 
§t VCH Incorporated, Chicago Miniature, 1080 Johnson Drive, BufIaIo Grove, IL 60089 

. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 312-459-3400 
tVottage Multipliers, Inc, 8711 W. RoosevettAve, Visalia, CA 93291 ..... 209-651-1402 

Diodes, Avalanche-4800 - See Vol. A 

Diodes, Backward-4800 - See Vol. A 
Diodes, Breakdown - See Diodes, Avalanche (Vol. A) 

Diodes, Chip, Unpackaged-4800 - See Vol. A 

Diodes, Electroluminescent (Radiating)-4800 - See 
Vol. A 

Diodes, Frequency Multiplier-4800 - See Vol. A 

Diodes, Germanium-4800 - See Vol. A 

Diodes, Gunn-4800 - See Vol. A 

Diodes, High Voltage (1,000 Volts & Over)-4800 - See 
Vol. A 

Diodes, Hot Carrier-4800 - See Vol. A 

Diodes, Impatt-4800 - See Vol. A 

Diodes, Infrared-4800 - See Vol. A 

Dij)des, Laser-4800 - See Vol. A 

Diodes, Light Emitting (LEDs)-3700 
§ A E G Corporation, Route 22-0rr Drive, P.o. Box 3800, Somerville, NJ 

08876-1269,201-231-8300 ........................................ 801105 
AHair Exchange Corporation, 19205 Parthenia St, Ste. F, Northridge, CA 91324, 

818-701-6977;800-824-5620 ....................................... 801106 
§ AND, William J. Purdy Co., 770 Airport Blvd., Burlingame, CA 94010, 

415'347-9916 .................................................... B-1107 
§ Arcolectrlc Corp., 9001 Canoga Ave., canoga Park, CA 91304, 818-700-1933 

••••••••••••••••••••••••••••••.•••••••••••••••••••••••• B-1106,1111-1113 
§ Clairex ElectroniCS, Clairex Corporation, 560 S. 3rd Ave., ML Vemon, NY 10550, 

914-664-6602 ................................. _ .. • • .. • .. • .. • .. .. • B-1270 
§ Dlallght Corp., North American Philips, 1913 Atlantic' Ave., Manasquan, NJ 08736, 

201-223-9400 ••••.•••••.•••••••••••••••••••••••••••••••••••• B-1115-1122 
§ EG & G Vactec, 10900 Page Blvd., St Louis, MO 63132, 314-423-4900 • • • B-1271 

ELMA Electronic Inc., 41440 Christy Street, Fremont, CA 94538, 415-656-3400 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• C-1605 

t Gi/way Technical Lamp, 600 W. Cummings Pic., Wobum, MA 01801, 617.e35-4442 
..................................................... _...... 801126-1129 

HEI, Inc., Hybrid Electronics DiY., 1495 Steiger Lake Ln., Victoria, MN 55386, 
612-443-2500 ............................................... 801272-1273 

§ Industrial DeVices, Inc., 260 Railroad Ave., Hackensack, NJ 07601, 201-469-8969 
....................................................... B-1130-1131,1133 

ISL Products Int'l, Lid., 235 P Robbins Lane, Syosset, NY 11791-6093, 
516-937-3475 .................................................... A-1094 

§JKL Components Corporation, 13343 Paxton St, Pacoima,CA 91331, 
818-896-0019 ••••••••••••••••••••• _.............................. B-1135 

tLedtronics, Inc., 4009 PacHic Coast Hwy., Torrance, CA 90505, 213-676-7996 
•.••••.••••••.••••••••.•••.•••••••••••.••••• _ •••••••••••••••. B-1079,1125 

§ Uttelfuse, Inc., Sub. of Tracor, Inc., 600 E. Northwest Hwy., Des Plaines, IL 60016, 
312-824-1188 •••••••••••••••••••••••••••••••••••••••• _........... 801137 

§ Marktech Intamatlonal Corp., 120 Broadway, Menands, NY 12204, 518-436-5865 
•••••••••••••••••.•••••••••••••••••••••••••••••••• 801136-1139,1275-1276 

t MERET, Inc., 1815 24th St, Senta Monica, CA 90404-4998, 213-626-7496 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• B-1172 

§t NEC Electronics, Inc., 401 Ellis Street, Mountain VIew, CA 94039-7241, 
415-960-6000 ..................................... B-1173,1175,1260-1261 

§ Optek Technology, Inc., 345 Industrial Blvd., McKinney, TX 75069, 214-542-9481 
••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••• 801278 

§ Oshino Electric Lamp Works, Ud., 5-2, Minaml-Shlnaga_ 2-chome, 
Shlnsgawa-Ku, Tokyo, JAPAN, 03-471-8548 •••••••••••• _...... 801146-1147 

t Oxley, Inc., 25 Business Pic. Dr., P.O. Box 814, Branford, CT 06405, 203-488-1033 
•••••••••••••••••••••••••••••••••••••• _..................... 8010~3,1142 

Philips ECG, Amperex Electronics Corp., A North American Philips Co., 100 Firat 
Ave., WaHham, MA 02254, 617-890-6107 ••••••••••••••••••••••••••• A-2135 

§ Sharp, Microelectronics DIv., Optoelectronlca, Sharp Plaza, Mahwah, NJ 07430, 
201-529-8757 ••••••••••••••••••••••••••••• A-2142,801148-1151,1291-1292 

§ Sheily AssocIatee, Inc., 14281 Chambers Road, Tustin, CA 92680, 714-669-9850 
•••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••• 801092 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
t Sloan Co., 7704 San Fernando Rd., Sun Valley, CA 91353.0367, 213~75-1123 

.................................................. B·1155-1156,1158-1160 
§t Sorenson Lighted Controls, 75 Locust St, Hartford, CT 06114, 

203-527-3092;1~OO-243-024O ..................................... B·1161 
Visual Communicstions Co., Inc., 7920 Arlons Dr., Ste. G, San Diego, CA 92126, 

619-549-6900 ............................................... B·1099-1101 
§t AC.lnteriace Inc., 15560 Rockfield, Un~ lE, Irvine, CA 92718 ........... 714-472-9524 

§Augat Alcosw~ch, 1551 Osgood St, N. Andover, MA 01845 ............. 617-685-4371 
§ Baknor Industries Lim~ed, 2209 Dunwin Drive, Mississauga, ONT, CANADA L5L 1 Xl 

· . .. . . .. . . . . .. . . . . . . .. .. . .. . . . . . . . . . .. .. . .. . . . . . . . .. .. .. . .. . .. .. . . . .. .. 416-828-2400 
Brady, W. H, Co, Xymox Div, 8225 W. Parkland Ct, P.O. Box 571, Milwaukee, WI 53201 

· . . . . . . . . . . .. . . .. .. . .. . . . .. .. . . . . . . . . . .. . . . . .. .. . . . . . .. .. .. . .. . .. . . . . .. 414-355-6300 
§tCodenoli Technology Corp, 1086 N. Bwy, Yonkers, NY 10701 .......... 914-965-6300 

t Computer Optical Products, Inc., Sub. 01 Hathaway Corp, 9321 Eton Ave, Chatsworth, 
CA91311-6910 ...................................................... 818-882-0424 

§ Data Display Products, Box 91072, Los Angeles, CA 90009 ............. 213-640-0442 
§ Distributor & Special Products, Thomson Consumer Electronics, Inc, 2000 Clements 

Illidge Rd., Deptford, NJ 08096 .. .. .. .. . .. . .. .. . .. .. .. .. .. .. .. .. .. .... 609-541-3636 
Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div, 4201 N. 

27th St, Milwaukea, WI 53216 ..................................... '" 414-449-7487 
EG&G Rotron, Industrial Division, Saugerties, NY 12477 ................ 914-246-3401 
Ei North America, 435 E 79th St, New York, NY 10021 ................. 212-517-5622 

§EIectr<rMech Components, Inc, 1826 N. FloradaleAve, South EI Monle, CA 91733-3689 
....................................................................... 818-442-7180 

t ERA/REFAC Electronics, Inc, West Hill Rd., Winsted, CT 06098 ........ 203-379-2731 
§ EXFO EO. Engineering, 352 st-Sacrement Ave., Quebec CiIy, Quebec, CANADA Gl N 

3Y2 .................................................................. 418-663.0211 
t Fibronics Intemationallnc., Communications Way, Independence Park, Hyannis, MA 

02601-1892 .......................................................... 617-778-0700 
§GC-Thorsen, 1801 Morgan St, P.O. Box 1209, Rockford, Il61105-1209 

815-968-9661 
§ Generallnstr, Optoelctms. Div, 3400 Hillview Ave., Palo ARo, CA 94304 

....................................................................... 415-493-0400 
§ General Oplronics Corp, 2 Olsen Ave, Edison, NJ 08820 ............... 201-549-9000 
§ Genisco Technology Corp., Eldema Div, 18435 Susana Rd., Rancho Dominguez, CA 

90221 ................................................................ 213-537-4750 
§ Golden P""ific Electronics, Inc, 560 S. Melrose St, Placentia, CA 92670 

....................................................................... 714-993-6970 
Hamamatsu Photonics K.K., 325-6 Sunayama-Gho, Hamamatsu CiIy, Shizuoka Prel, 

JAPAN ............................................................... 0534-52-2141 
HEI, Inc., OptoelectronicsDiv, 1495 Sleiger lake La, P.O. Box 5000, Victoria, MN 55388 

....................................................................... 612-443-2500 
§ Hewlett-Packard Co, 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 

................................................................... Cell local SIs. Off. 
HMChi America, ltd, 2210 OToole Ave, San Jose, CA 95131 .......... 408-435-6300 

§t Honeywell Oploelectronics, 630 E Arapaho Dr, Richardson, TX 7508'1 ", ... , ... ".,.,' 
214-470-4271 

§ IDEC Corporation, 1213 Elko Drive, Sunnyvale, CA 94089-2211 , .. , .... , 408-747-0550 
t Imtronics Industries, 11930 31st Ct N, st Petersburg, Fl33716 ........ 813-572-9010 
§ Industrial Electronic Engineers, 7740 lemona Ave., Van Nuys, CA 91405 

, ...... "." ... ,."., ............................ , ..................... 818-787-0311 
Inter-Market, 1946 lehigh Ave., Glenview, Il6oo25 ..................... 312-729-5330 

§tITT Electr!H)ptical Prods., ITT Corporation, 7635 Plantation Rd., Roanoke, VA 24019 
....................................................................... 703-563-0371 

§tlamp Technology, Inc, 1645 Sycamore Ave, Bohemia, NY 11716 ...... 516-567-1800 
§t laser Diode, Inc., Morgan Crucible, 1130 Somerset St, New Brunswick, NJ 08901 

....................................................................... 201-249-7000 
§ ledco Div, 346 Chester St, st Pau~ MN 55107 ........................ 612-222-2791 
§leecraft MIg., 21-02 44th Rd., long Island CiIy, NY 11101 .............. 718-392-8800 
§ liIe-On Corp., Sub. Taiwan l~on Elctm. Co. ltd., 4951 Airport Pkwy, Ste. 570, Dalles, TX 

75248 ................................................................ 214-239-3565 
§tlohuis U.SA Inc., 949 Piner Place, Santa Ros.a, CA 95401 ............... 707-579-1703; 

800-922-5267;800-345-5267 
tMath Assocs, 2200 Shames Dr, Westbury, NY 11590 .................. 516-334-6800 
§ MG Electronics, 32 Ranick Rd., Hauppauge, NY 11788 ................. 516-582-3400 
t Micropac Inds., Inc, General Sensors Div, 905 E Walnut St, Garland, TX 75040 

....•.................................................................. 214-272-3571 
§ M~subishi Elctms. America, Inc, Semiconductor Div, 1050 East Arques Ave, Sunnyvale, 

CA 94OB6 ...•.........................•.............................. 408-730-5900 
Miyakawa America Corp, 408 E Devon Ave, Elk Grove Village, Il 60007 

....................................................................... 312-640-0515 
§ Nepenthe, Inc., 2471 E Bayshore Road, Palo Ano, CA 94303 ............ 415-856-9332; 

800-NEPENTHE 
§ NKK Sw~ches 01 America, Inc, 14415 N. Scottsdale Rd., Scottsdale, AZ 85260 

· """"""""""" .•.............................................. 602-991-0942 
§ NTE Electronics, Inc, 44 Farrand St, Bloomfield, NJ 07003 ............. 201-748-5089 

Opto Technology, Inc, 562 Chaddick Or, Wheeling, Il60090 ........... 312-537-4277 
Philips Electronics ltd., Eicoma Division, 601 Milner Avenue, Scarborough, ONTARIO, 

CAN. M1B lM8 ...................................................... 416-292-5161 
§ Pioneer Components, 2352 E 66th St, Brooklyn, NY 11234 ............ 718-444-3880 
§Rohm Corp., 8 Whatney, Irvine, CA 92718 ............................... 714-855-2131 
§Rohm Corporation, 8 Whatney, Irvine, CA 92718 ........................ 714-855-2131 
§ Sanken Electric Co. ltd., Overseas Operations, 1-22-8 Nishi-Ikebukuro, T oshima-ku, 

Tokyo, JAPAN 171 ............................•. , .. , •. , ... , .. , .. , .. "., 03-986-6164 
§ Sanyo Semiconductor Corp., 7 Pearl Ct, Allendale, NJ 07401 ........... 201-825-8060 

Schroff Incorporated, Schroff GMBH, 170 Commerce Dr, WarwiCk, RI 02886 
....................................................................... 401-732-3770 

§ Schroff UK ltd., Maylands Ave., Hemel Hempstead, Herts, ENGLAND HP2 4SG 
....................................................................... 0442-40471/6 

§Schurter, Inc., 1016 Clegg Ct, Petaluma, CA 94952 ..................... 707-776-6311 
Sensor Techn., 21012 lassen St, Chatsworth, CA 91311 ............... 213-882-4100 

tShogyo Intemational Corp, 287 Northern Blvd., Great Neck, NY 11021 ................ . 
516-466-0911 

§ Shokai Far East, ltd, 280 North Central Ave., Hartsdale, NY 10530 .•... 914-681-0700 
§ Siemens CompOnents, Inc., Optoelectronics Division, 19000 Homestead Ad., Cupertino, 

CA 95014 ..................•..•....•..................... """""" 408-257-7910 

Diodes, Photoelectric-3700 

Siemens Components, Inc, Special Products Div, 186 Wood Ave., South, Iselin, NJ 
08630 ................................................................ 201-321-3400 

§ Silicon Sensors, Hwy. 18 Eas~ Dodgeville, WI 53533 ... . . . . . . . . . . . . . . . .. 608-935-2707 
§ Solid State, Inc, 46 Farrand St, Bloomfield, NJ 07003 .. . . . . . . . . . . . . . . . .. 201-429-8700 
§Stanley/AC Interlace, 17911 Sampson lane, Costa Mesa, CA 92647 ... 714-841-6090 

Stetco, Inc., 3344 Schierhom Ct, Frankfin PI<., 1160131 ................. 312-671-4208 
Stetron Intemational, Inc., 90 Broadway, Buffalo, NY 14203 ............. 716-854-3443 

§ Taknationallnds., Inc, 430 S. Clinton Ave., Rochester, NY 14620-1103.. 716-232-1291 
tTexas Optoelectronics, Inc, 714 Shepherd Dr, Garland, TX 75042 ...... 214-487-0085 

§tTRW Optoelectronics Diy., 1215 W. Crosby Rd., Carrolnon, TX 75006 ... 214-323-2200 
§t VCH Incorporated, Chicago Miniature, 1080 Johnson Drive, Buffalo Grove, Il60089 

.. ,.,.",.".",.,.",."." ........................................... 312-459-3400 
§Warnco, Inc., 11555-A Coley River Cir, Fountain Valley, CA 92706 ...... 714-545-5560 

Wilbrecht Electronics, 346 Chester St, st Paul, MN 55107 .............. 612-222-2791 

Diodes, Limiting-4800 - See Vol. A 

Diodes, Liquid Crystal (LCDs)-3700 
Sharp, Microelectronics Dlv., OptoelectroniCS, Sharp Plaza, Mahwah, NJ 07430, 
201-529~757 ............................................... B·1291-1293 

ISl Products Int'l, ltd., 235 P Robbins lena, Syosse~ NY 11791-6093 .. 516-937-3475 
Philips Electronics ltd, Elcoma Division, 601 Milner Avenue, Scarborough, ONTARIO, 

CAN. M1B lM8 ...................................................... 416-292-5161 
§ Sanyo Semiconductor Corp, 7 Pearl Ct, Allendale, NJ 07401 ........... 201-825-8080 
§Stanley/AC Interlace, 17911 Sampson lane, Costa Mesa, CA 92647 ... 714-841-6090 

Stetron International, Inc, 90 Broadway, Buffalo, NY 14203 ............. 716-854-3443 
t UCE, Inc., 35 Rockland Rd., Norwalk, CT 06854 ......................... 203-638-7509 

Vl Electronics, Inc, 3171 los Feliz Blvd Su~e 303, los Angeles, CA 90039 
...................................................................... 213-661-8863 

Diodes, MatChed Pairs-4800 - See Vol. A 

Diodes, Matched Quads-4800 - See Vol_ A 

Diodes, Microwave Detector-4800 - See Vol_ A 

Diodes, Microwave Mixer-4800 - See Vol. A 

Diodes, Noise-4800 - See Vol. A 

Diodes, Photoelectric-3700 
§ A E G Corporatlon, Route 22-0rr DrIve, P.O. Box 3800, Somerville, NJ 

08876-1269, 201-231~300 ........................................ B.1105 
§ Clairex ElectroniCS, Clairex Corporation, 560 S. 3rd Ave., Mt. Vernon, NY 10550, 

914-664-6602 .................................................... B.1270 
§ EG & G Vectec, 10900 Page Blvd., St Louis, MO 63132, 314-423-4900 • • • B·1271 
tGliway Technical lamp, 800 W. Cummings Pk., Woburn, MA 01801, 617-935-4442 

................................................................. B·1128 
Marktech International Corp., 120 Broadway, Menands, NY 12204, 518-436-5865 

............................................................ B·1275,12n 
NEC ElectroniCS, Inc., 401 Ellis Street, Mountain View, CA 94039-7241, 

415-960-6000 ............................................... B.1260-1281 
§ Optek Technology, Inc., 345 Industrial Blvd., McKinney, TX 75069, 214-542-9461 

................................................................. B·1278 
t Silonex Inc., 331 Cornelia St, Plattsburgh, NY 12901, 518-561-3160 ••••• B·1295 
§ Advanced Detector Corp, Applied Solar Energy Corp., 15251 E Don Julian Ad., Industry, 

CA 91746 ............................................................ 818-369-6886 
§Amperex Electronic Corp, Hicksville Div, Box 418 - 230 Dully Ave, Hickavilte, NY 11602 

....................................................................... 516-931-6200 
Antel Optronics Inc, 33258 Mainway, Burlington, Ontario, CANADA l7M 1 A6 

....................................................................... 416-335-5507 
t Centronic, Inc, Morgan Crucible Co, Electronics Div, 1829 B Deliavilland Or, Depl E, 

Newbury Park, CA 91320-1702 ... .. .. . .. .. . .. .. . .. .. .. . .. .. .. .. .. .. .. 805-499-5902 
t Computer Optical Products, Inc, Sub. 01 Hathaway Corp, 9321 Eton Ave., Chatsworth, 

CA 91311-6910 ...................................................... 818-882-0424 
EG&G Rotron, Industrial Division, Saugerties, NY 124n ................ 914-246-3401 
Ferranti Elec, 87 Modula Ave, Commack, NY 11725.................... 516-543-0200 

§ Generallnstr, Optoetctrns. Div, 3400 Hillview Ave., Palo Aho, CA 84304 
....................................................................... 415-493-0400 

§Hewlett-Packard Co, 19310 PruneridgeAve. CIC, IFD, Cupertino, CA 95014 
................................................................... Cell local SIs. Off . 

§t Honeywell Optoelectronics, 630 E Arapaho Dr, Richardson, TX 75081 ................ . 
214-470-4271 

tMERET, Inc., 1815 24th St, Santa Monica, CA 90404-4998 ............. 213-828-7496 
§t Motorola Semiconductor Prods. Sector, 3102 North 56th Street, Phoenix, AZ 

85018-6606 .......................................................... 602-244-6900 
§ NTE Electronics, Inc., 44 Fanand St, Bloomfield, NJ 07003 ............. 201-748-5089 

Philips Electronics ltd., Eicoma Division, 601 Milner Avenue, Scarborough, ONTARIO, 
CAN. M1B lM8 ...................................................... 416-292-5161 

tSanta Barbara Resch. Ctr, 75 Coromar Or, Goleta, CA 93117 ........... 605-968-3511 
Sensor Techn, 21012 lessen St, Chatsworth, CA 91311 ............... 213-882-4100 

§ Shokai Far Eas~ ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681.0700 
t Silicon Detector Corp, 855 lawrence Or, Newbury Park, CA 91320 ..... 805-498-6737 
t Silicon Sensors, Hwy. 18 East, Dodgeville, WI 53533 .................... 608-935-2707 

Sprague Electric Company, Passive Components Group, 41 Hampton Ad., P. O. Box 
9102, Mansfield, MA 02048-9102 .............................•....... 617-339-8900 

Sprague Electric Company, The Semiconductor Group, 115 Northeest Cutoff, Box 2036, 
Worcester, MA 01613-2036 .......................................... 617-853-5000 

§tThor Electronics, 321 Pennsylvania Ave., Linden, NJ 07036 ............. 201-488-3300 
§ THORN EMI Gencom Inc., 23 Madison Rd., Fairfield, NJ 07006 ......... 201-575-5586 
§ Tocos America, Inc., Tokyo Cosmos Electric Co. ltd, 565 West GoK Road, Arlington 

Heights, Il60005 ............•............•.....•.................... 312-364-7277 
§tTRW Optoelectronics Div, 1215 W. Crosby Rd., Carrollton, TX 75006 ... 214-323-2200 

Untted Detector Technology, 12525 Chadron Ave., Hawthorne, CA 90250 
213-978-0516 

Diodes, PIN-4800 - See Vol. A 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Diodes (MIL)-2440 . 

Diodes, Power, Surface Mount-4800 - See Vol. A 

Diodes, Schottky-4800 - See Vol. A 
Diodes, Selenium - See Rectifiers, Selenium (Vol. A) 

Diodes, Silicon-4800 - See Vol. A 

Diodes, Step Recovery-4800 - See Vol. A 

Diodes, Switching-4800 - See Vol. A 

Diodes, Switching, Surface Mount-4800 - See Vol. A 

Diodes, Temperature Compensating-4800 - See Vol. A 

Diodes, Trigger - See Diodes, Avalanche (Vol. A) 

Diodes, Tuning, Surface Mount-4800 - See Vol. A 

Diodes, Tunnel-4800 - See Vol. A 

Diodes, Varactor-4800 - See Vol. A 

Diodes, Varactor, Surface Mount-4800 - See Vol. A 

Diodes, Video Detector - See Diodes, MicrowaveDetector 
(Vol. A) 

Diodes, Zener & Stabistors (Forward Reference Diodes)-
4800 - See Vol. A 

Diodes, Zener, Surface Mount-4800 - See Vol. A 

Diodes (MIL)-2440 
Micronelics, 36 Oak St, Norwood, NJ 07648, 201-767-1320 ••••.••••••• Dol300 

tVoltage Multipliers, Inc., 8711 W. Roosevelt Ave., Visalia, CA 93291, 209-651-1402 
................................................................. A·2151 

Cir-Q-Tel, Inc., 6600-04 Virginia Manor Rd., Bettsville, MD 20805 ........ 301-946-1800 
t EG & G Judson, 21 Commerce Dr, Montgomeryville, PA 18936 .. . .. . . .. 215-366-6900 

§t FEI Microwave, Inc, Frequency Electronics, Inc., 825 Stewart Dr. Sunnyvale, CA 94086 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-732-0880 

t Keep Precision Siandards, Inc., IC Coan Place, Metuchen, NJ 08840 
................................................................. 201-549-9280/9282 

MAGOM, Inc., 43 Second Ave., Bldg. 8, Burlington, MA 01803 ........... 617-272-3000 
Semicon Components, Inc., Div. 01 Semicon,lnc. 10 North Ave. Burlington, MA 01803 

. .......................................... .......................... 617-272-9015 
Sprague Electric Company, Passive Components Group, 41 Hampton Rd., P. O. Box 

9102, Mansfield, MA 02048-9102 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617-339-8900 
Sprague Electric Company, The Semiconductor Group, 115 Northeast Cutoff, Box 2036, 

Worcester, MA 01613-2036 ........................................... 617-853-5000 

Diplexers, Antenna-1900 - See Vol. D 

Direction Finders (MIL), High Frequency-3475 - See 
Vol. D 

Direction Finders (MIL), Radio-3475 - See Vol. D ' 

Direction Finding Sets & Systems (MIL)-3475 - See 
Vol. D 

Discharge Systems, Energy-4000 - See Vol. D 

Discriminators-1900 - See Vol. D 

Disks, Alignment,Flexible Disk Drive-2000 - See Vol. D 

Disks,. Computer Memory - See Memory Systems, Disk 
(Vol. D) 

Disks, Diagnostic, Flexible Disk Drive-2000 - See Vol. D 

Disks, Magnetic 3112"-2000 - See Vol. D 

Disks, Magnetic, 5114" Flexible-2000 - See Vol. D 

Disks, Magnetic, 8" Flexible-2000 - See Vol. D 

Disks, Magnetic, Front-loading Cartridge-2000 - See 
Vol. D 

Disks, Magnetic, Pack-2000 - See Vol. 0 

Disks, Magnetic, Sub-4"-2000 - See Vol. 0 

Disks, MagnetiC, Top-loading Cartridge-2000 - See 
Vol. 0 

Disks, Magnetic, Winchester Module-2000 - See Vol. D· 

Disks, Memory, Flexible - See Memory Systems, Disk, 
Flexible (Vol. D) 

Disks, Optical Encoder - See Encoders, Shaft Angle, 
Optical (Vol. B) 

Dispensers, Adhesive-1600 ~ See Vol. C 

Dispensers, DIP & IC - See Machines, Component 
Handling (Vol. D) 

Display Modules-2450 
Altair Exchange Corporation, 19205 Parthenia St, Ste. F, Northridge, CA 91324, 

818-701-6977;800-824-5620 ... , ............................... ,... 801034 
AND, William J. Purdy Co., 770 Airport Blvd., Burlingame, CA 94010, 

415-347-9916 ...... , ...... , .. ,.............................. B.l039,1107 
Applied Data Syatams, 9811 Mallard Dr., Ste. 203, Laurel, MD 20708, 

800-541-2003;301-953-9326 ••••• , ••••• , •••••• , ••••••••••• ,........ B.l041 
§ Babcock Display Products, Inc., A Subaldlary of Babcock, Inc., 1051 S. East St, 

Anaheim, CA 92805, 714-491-5121 ... , ............................. B.1042 
Canyon Elctrns., 2001 W. North Lane, Phoenix, AZ 8S021 , 602-1144-4421 ••••• 

801044 
Cherry Electrical Products, Cherry Corporation, 3600 Sunset Avenue, Waukegan, 

IL 60087, 312-360-3500 ........................................... B·1045 
Computron Display Syatams, Xcel Corporation, 3100 New York Drive, Pasadena, 

CA 91107, 818-791-5600 .......................................... 801055 
§ Dale EleCtroniCS, Inc., Columbus DIv., 2064 12th Ave., Columbus, NE 68801, 

402-564-3131 ............................................... 801047-1049 
t Del Inc., 14812 W. 117th Street, P.O. Box 215, Olathe, KS 66061, 913-782-5672 

................................................................. B·l054 
DensltronCorporatlon, 2540 W. 237th St, TOITBnce, CA 9OS05, 213-530-3530 

............................................................ B·l052-1053 
§ Dlgitran DIvision, Xcel Corporation, 3100 New York Dr., Pasadena, CA 91107, 

818-791-5600 ..................................................... B·l055 
Dlo-Rey, Div. of Info-Lite, 422 Cliff St, Fairview, NJ 07022, 201-941-4455 

....................................................... 801056-1057,1062 
Electro-NumeriCS, Inc., 1811 Reynolds, Irvine, CA 92714, 714-2SO-1S01 ••••.• 

. 001369 
Endicott Rasearch Group, 2601 Wayne St, P.O. Box 269, EndiCott, NY 13760, 

807-754-9187 .................................................... Do1719 
ERA/REFAC ElectroniCS, Inc., West Hill Rd., Winsted, CT 06098,203-379-2731 

............. , ................................................... B·l067 
Excel Technology Inti. Corp., 4-5 Stryker La., Hillsborough Indl. Pic., Belle Mead, 

NJ 08S02, 201-874-4747 .......................................... B·l069 
t Industrial Electronic Engineers, 7740 Lamona Ave., Van Nuys, CA 91405, 

818-787-0311 .................................................... B·l074 
International Sensor Systems, Inc., Aurora Industrial Pk.; Box 345, Aurora, NE 

68818,402-694-6111 ............................................. A.1742 
§ IVO Industries, Inc., 201 Industrial Way W., Eatontown, NJ 07724, 201-542-5151 

................................................... ; • .. •. 801076, 001132 
NEI Ferranll-Packard Electronics Ud., NEI Canada, 6030 Ambler Dr., Mlsaiasauga, 

Onl, CANADA L4W 2Pl, 416-824-3020 ........................ B.1143-1145 
§t NES, Inc. (Nationwide Electronic Syatams), 3003 Wakefield, Carpentarsvilie, IL 

60110,312-426-5900 •••••••••.••••••• 6.1083,001137,1382-1384,1396-1387 
Selra Systems, Inc., 45 Nagog Park, Acton, MA 01720, 

508-263-1400;1-800-25-SETRA ••••••••••••••••••••••••••••••• B.1922-1923 
Slaver Co., Inc., 41-51 Saxon Ave., Bay Shore, NY 11706, 516-668-8000 

• • • • • .. • • • . • • • • .. .. .. .. .. • .. .. • • .. .. • .. • .. .. • • .. .. .. .. • • . ... B·l093-1097 
VL ElectroniCS, Inc, 3171 Los Feliz Blvd. Suite 303, Los Angeles, CA 90039, 

213-661-8883 .................................................... B.ll03 
tCapijol Swijch Inc. Box 890, Danbury, CT 06810 ....................... 203-744-3300 

G-Tek Inc., 4 Railroad Ave., Wakefield, MA 01880 ....................... 61.7-246-1720 
t Dala Check Corporation, 9918 Via Pasar, San Diego, CA 92126 ........ 619-578-0101 

Elec-tek, Inc. 10280 Alliance Rd. Cincinnati, OH 45242 ................. 513-793-7937 
§Extech Instruments Corp., 150 Bear Hill Rd., Wanham, MA 02154 ....... 617-890-7440 

Futaba Corporation 01 AmeriCa, Electronic Components Division, 711 East Stale Pkwy. 
Schaumburg. IL 60173 ............................................... 312-884-1444 

t Infodex, Inc., 10 Venus Dr. Wolcott, CT 06716 .......................... 203-757-9291 
The IVYnet Company, One Gale Rd., Brick, NJ 08723 .. . . . . . . . . . . . . • . . .. 201-92(}'6807 
Kinetic Systems, 11 Maryknoll Dr. Lockport, IL 60441 ................... 815-638-0005 
KMC Systems, Inc., 140 Greenwood Ave. (Bldg. 3), Midland Pk., NJ 07432 

....................................................................... 201-447-0007 
t K-Systems, Inc., 3902 Lilac, Las Cruces, NM 88005 ...•.....•......•..•. 505-526-3209 
tQuantum Electronics, Inc. RD. 4, Box 6AAA, Lewistown, PA 17044 ..... 717-242-1132 

Teleganix, Inc., Div. ollnduclotherm Induslries, P.O. Box 5550, Cherry HiI~ NJ 08034 
.. .. . .. . .. . .. . .. .. . . . . .. .. . .. . .. . . .. . . . . .. . .. . .. . .. .. .. . . .. .. . .. .. . . .. . 609-424-5220 

Display Power Supplies - See Converters, DC to DC 
(Vol. D), Power Supplies, AC Output (Vol. D) 

Displays, CRT -2450 , 
Computron Display Syatams, Xcel Corporation, 3100 New York Drive, Pasadena, 

CA 91107, 818-791-5800 .......................................... B.l055 
Dale Electronics, Inc., Columbus Div., 206412th Ave., Columbus, NE 68601, 

402-564-3131 • i • • • • .. ... • • .. • .. .. • .. • .. • .. • • • .. • .. .. .. .. .. .. • • ... B.l047 
Digitran Division, Xcel Corporation, 3100 New York Dr., Pasadena, CA 91107, 

818-791-5600 .................................................... 801055 
Genatar Rental ElectroniCS, Inc., 6307 De Soto Ave., Suite J, Woodland Hills, CA 

91387,800-331-3440 (in CA);800-227-8409 ••••••••••••••••••••••••• Do1257 
§ Leader Instruments Corp., 380 OserAve., Hauppauge, NY 11788-3694, 

516-231-6900 ..................................................... Do1288 
§ Ann Arbor Terminals, 6175 Jackson Rd., Ann Arbor, MI48103 .......... 313-663-8000 

Applied Systems Corp., 26401 Harper Ave., St Clair ShoreS, MI48081 .• 313-779-8700 
Aspect Electronics Inc., 725 San Aleso, Sunnyvale, CA 94086 ...••..•... 408-737-2290 
Aslec USA, Ltd, A BSR Inll Co., 2880 San Tomas Expwy, # 200, Santa Clara, CA 

95051 ...•.................................•..........•.•...•..•...... 408-748-1200 
Aydin Corp., 700 Dresher Rd, Horsham, PA 19044 ...................... 215-657-7510 

§tAydin Controls, 414 Commerce Dr, Fl Washington, PA 19034 .......... 215-542-7800 
t CELGO, 70 Constantine Dr. Mahwah, NJ 07430 .•..•..................• 201-327-1123 
tClifton Precision, Lillon Systems, Inc. Marple at Broadway. Clifton Hgts., PA 19018 

.. . .. . .. . . . . . . . . . . . . . . .. .. • . .. .. • .. • .. .. . .. . .. . .. .. .. . .. .. .. .. . .. . . . ... 215-622-1000 

§-Product sold through distributors t-Product meets MIL specs EEM1988 



PRODUCT INDEX & DIRECTORY 
t Collins Avionics Divisions, Rockwell Int~ 400 Collins Ad. NE,. Cedar Rapids, IA 52498 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319-395-1000 
CoIorgraphic Communications Corp., New Peachtree Rd., P.O. Box 80448, Atienta. GA 

30366 . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 404-455-3921 
§Computerware, Inc.. 8480-1 Tyro Ad., Vienna. VA 22180 ................. 703-821-8200 
§ Conrac Display Products Group, A Mark IV Industries Co_ 1724 S. Mountain Ave., 

Duarte, CA 91010 ................................. :.................. 818-303-0095 
tData Check Corporation, 9918 Via Pasar, San Diego, CA 92126 ........ 619-578-0101 

Data Ray Corp, 452 Burbank Street, Broomfield, CO 80020 ........ . . . . . 303-469-5173 
§Data RentalslSIs., Inc, 4209 Van Owen Place, Burbank, CA 91505 ...... 818-843-1221 

Daytronic Corp_ Hawker Siddeley, 2589 Corporate P~ Miamisburg, OH 45342 
................................................................... 513-866-3300 

Digital Equip, One Iron Way, Marlborough, MA 01752 
§ Dolronix, 160 First 51 SE, New Brighton, MN 55112 ................ 612-633-1742 

Enterprise Sys. Corp, P.O. Box 698, Dover, NH 03820 .................. 603-742-7363 
GTE SUPPLY, GTE Communications Systems, 5225 Wiley Post Way, Sa~ Lake City, UT 

84116 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .. 800-433-4837 
t Hartman Systems, Figgie Int~ 360 Wolf Hill Rd., Huntington SIs, NY 11746 

....................................................................... 516-427-7500 
t HazeRine Corp., Emerson Electric Co_ Cuba Hill Ad., Greenlawn, NY 11740 

...................................................................... 516-261-7000 
HRachi America, l1d., 2210 OToole Ave., San Jose, CA 95131 .......... 406-435-8300 

t Infodex, Inc.. 10 Venus Dr_ Wolcott, CT 06716 .......... 203-757-9291 
t ISC Cardion Electronics, Inc.. Long Island Expwy_ Woodbury, NY 11797 

....................................................................... 516-921-7300 
t Kaiser Electronics, Kaiser Aerospace & Elctms., 2701 Orchard Pkwy_ San Jose, CA 

95134 . . . . . . . . .. . . . . . . . . . . . . .. . . . .. . .. . . . . . . . . . . . . . ... . . . . . . . . . . . . . . .. 408-432-3000 
Kikusui Inlernationai Corp_ 19601 Mariner Ave., Torrance, CA 90503 ..... 213-371-4662; 

800-545-8784 
Lee Data Corporation, 7075 Flying Cloud Drive, Minneapolis, MN 55344 

· .............................................................. _ . . . . . .. 612-828-0300 
Matrix Corp_ 1203 New Hope Rd., Raleigh, NC 27610 .................. 919-833-2000 

§ Matrox Electronic Systems, 1055 51 Regis Blvd., Dorva\ au, CANADA H9P 2T 4 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 514-685-2630 

Metra Instruments, 2056 Bering Dr_ San Jose, CA 95131 ............... 408-436-8530 
§MRsubishi Electronics, 991 Knox Slree~ Torrance, CA 90502 ........... 213-515-3993 
§ SumRronics, Inc.. SumRoroo Corporation, 580 N. Pastoria Ave., Sunnyvale, CA 94086 

....................................................................... 401l-737-7683 
t Systems Research Laborotories, Arvin/Calspan, 2800 Indian Ripple Rd., Dayton, OH 

45440 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 513-426-6000 
TEC, 2727 N. Fairview, Box 5848, Tuscon,!\Z 85703 ................... 602-792-2230 
Tektronix, Inc_ P.O. Box 500, 76/260, 3eavarton, OR 97077 ............ 800-835-9433 
Texscan Instruments, Texscan Corporation, 3169 N. Shadeland, Indianapolis, IN 46226 

....................................................................... 317-545-4196 
§ Thor Electronics, 321 Pennsylvania Ave., Linden, NJ 07036 ............. 201-486-3300 

Toyo Comrn Equip. Co_ L1d., 20-4, Nish~Shimbashi, 3-Chome Minato-Ku, TOKYO, 
JAPAN 105 ............................................. 03-459-7320/03-459-7310 

U.S. Inslr. Rentals, 2988 Campus Dr_ San Mateo, CA 94403 . . . .. . . . . .. .. 800-824-2873 
t Westinghouse Electric Corp_ Indl. Govt Tuba Div_ Westinghouse Circle, Horseheads, NY 

14845 ................................................................ 607-796-3271 
XKD Corporation, 101 Cooper Court, Los Gatos, CA 95030 ........... ,. 408-395-3700 

t ZenRh CRT & Components Operations, 1000 Milwaukee Ave_ Glenview, IL 60025 
....................................................................... 312-391-7733 

ZenRh Components Group, Zenith Electronics Corp, 1000 Milwaukee Ave_ Glenview, IL 
60025 . . .. . . . . . . .. . .. . . . . . . .. . . . ... . . .. . . . .. . . . . .. . . .. ... . . .. . . . . . . . .. 312-391-7733 

Displays, Dot Matrix-2450 
AHair Exchange Corporation, 19205 Parthenia St., Ste. F, Northridge, CA 91324, 

818-701-6977;800-824-5620 ••••••••.•••.•••••••••••••••.••••.••••. B'1035 
Amperex Electronic Company, A Div. of North American Philips Corporation, 

Providence Pike, Slatersville, RI 02876, 401-762-3800 •••••••••••••••. B'1037 
§ AND, William J. Purdy Co., 770 Airport Blvd., Burlingame, CA 94010, 

415-347-9916 •••••••••••••••.••••••••••••••••.••••.•.••••.•. B'1038,l107 
§ Babcock Display Products, Inc., A Subsidiary of Babcock, Inc., 1051 S. East St., 

Anaheim, CA 92805, 714-491-5121 ..••.••••..•........•••.•.•• B'1042-1043 
§ Cherry Electrical Products, Cherry Corporatlon, 3600 Sunset Avenue, Waukegan, 

IL 60087, 312-360-3500 •••••••••.••.•••••••••••••.•.••••••••••••.. B'1045 
Citizen Business Machines, 2999 Overland Ave., Sle. 203, Loa Angeles, CA 90064, 
213-558~61;800-421-6516 .••••••••••••••••••••••••••.•••••• 001080-1081 

§ Dale Electronlca, Inc., Columbus Div., 2064 12th Ave., Columbus, NE 68601, 
402-564-3131 ••••••••••••••••••••••••••••••••••••••••••••••• S'1047-1049 

§ Densitron Corporation, 2540 W. 237th St., Torrance, CA 90505, 213-530-3530 
•••.••••••.•.••••••••.•••..•••••••••••••••.•••••••••••••••••••••• B'1052 

Dio-Ray, Div. of Info-LOe, 422 Cli!I St., Fairview, NJ 07022, 201-941-4455 
• • • • • • • • • • • • • • • . • • • • • • • • • • • • . • . • • • • • • • • . • . • • • • . • . • • • • • • . • • • • B'1056-1062 

§t ERA/REFAC ElectroniCS, Inc., West Hill Rd., Wlnstad, CT 06098, 203-379-2731 
.•••••••••••••••••••••••••••••••••••••••••••••.••••••.•.••••.•••• S'1067 

Fujitsu Components of America, 3320 Scott Slvd., Santa Clara, CA 95054, 
408-727-1700 ••••••.•••.••••••.•••••••••••••••••.•••••••••••••.•• S'1070 

Hamlin, Lake & Grove SIs., Lake Mills, WI 53551, 414-648-2361 ••••••.•• B'1071 
t Industrial Electronic Engineers, 7740 Lamona Ave., Van Nuys, CA 91405, 

818-787-G311 •••••••••••••••••.••••••••.•••••••••••••.••••••••••• S'1074 
§ IVO Industries, Inc., 201 Industrial Way W., Eatontown, NJ 07724, 201-542-5151 

••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••••. B'1076 
t Ladtronlcs, Inc., 4009 Pacific Coast Hwy., Torrance, CA 90505, 213-676-7996 

••••••••••••••••••••••••••••••..••••••••••••••.•.•••••••••••••••• S'1079 
§ NEC ElectroniCS, Inc., 401 Ellis Street, Mountain View, CA 94039-7241, 

415-960-6000 ••••••••.••.••••••••••••••••••••••••••. A'1749,S'1081,1281 
§ Saiko Instruments U.S.A., Inc., 2990 W. Lomits Slvd., Torrance, CA 90505, 

213-517-7770 •••••••••••••••••.••••••••.••••••.•••••••••.•••••••• S'1085 
Sharp, Microelectronics Dlv., Display Grp., Sharp Plaza, Mahwah, NJ 07430, 

201-529-8757 •••••••••••••••.••••••••.••••••••.••••.••• B'1086,l088-1091 
Sharp, Microelectronics DiY., OptoelectroniCS, Sharp Plaza, Mahwah, NJ 07430, , 

201-529-8757 ••••••••••••••••••••••••••••••••••••••.••••••••••••• S'1151 
Staver Co., Inc., 41-51 Saxon Ave., Bay Shore, NY 11706, 516-666-8000 

••••••••••••••••••••••••.••••••••••••••••••••••••• B'1093-1094,l096-1097 

Displays, 
VL ElectroniCS, Inc, 3171 Loa feliz Blvd. Suite 303, Loa Angeles, 

213-661-8883 ••••••••••.•••••••••••••••••••••••••••••.••••••••• 
§ AC. Interface Inc_ 15560 Rockfield, Unft 1 E, Irvine, CA 92718 .......... . 

AsIec USA, ltd., A BSR Inti. Co.. 2880 San Tomas Expwy_ # 200, 
95051 ............................................................... . 

§ Chrone-Iog Corp, 2 W. Park Rd., Havertown, PA 19083 ................. 215-853-1130 
Colorgraphic Communications Corp_ New Peachtree Rd., P.O. Box B0446, Atlanta. GA 

30366 . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. . . . .. . . . . . . . .. . . .. 404-455-3921 
Computerwise, 302 N. Winchester, Olathe, KS 66062 .... 913-829-0600 
Crystaloid Electronics, Box 628, Hudson, OH 44236 .................... 216-655-2429 

§tDigRaI Electronics, 31047 Genstar Road, Hayward. CA 94544-7831 ..... 415-471-4700 
DigRaI Equip_ One Iron Way, Marlborough, MA 01752 
Dolronix,l60 First 51 SE, New Brighton, MN 55112 .................... 612-633-1742 

t Eaton Corp.lMSC Products, 1640 Monrovia Avenue, Costa Mesa. CA 92627 
.......................... ............................................ 714-642-2427 

t EEV Inc_ 4 Westchester Plaza, Elmsford, NY 10523 . . . . . . . . . . . . . . . . . . . .. 914-592-6050 
Elec-tek, Inc_ 10280 Alliance Rd., Cincinnati, OH 45242 ................. 513-793-7937 

tFema Elctms. Corp., 12-6 EdgeIxlro Ad., E. Brunswick, NJ 08816 ....... 201-238-1223 
Futaba Corporation of America, Electronic Components Division, 711 East Stete Pkwy_ 

Schaumburg, IL 60173 ............................................... ·312-884-1444 
t Hazeltine Corp_ Emerson Electric Co.. Cuba Hill Ad., Greenlawn, NY 11740 

....................................................................... 516-261-7000 
Hewlett-Packard Co_ 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Call Local SIs. Off. 
HRachi America, Ltd., 2210 OToole Ave., San Jose, CA 95131 .......... 408-435-8300 
International Instrumentation, Inc.. 2282 Townsgate Rd., Wes1lake Vig.. CA 91361 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ..... 805-495-7673 
The IVYnet Company, One Gale Rd., Brick, NJ 08723 . . . . . . . . . . . . . . . . . .. 201-920-6807 

§Lite-On Corp, Sub. Taiwan LRon EIctrn Co. Ltd., 4951 Airpori Pkwy_Sle. 570, Dallas, TX 
75248 . . . . . . .. . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 214-239-3565 

Noritake Co_ Inc_ Noritake Co_ Limfted (Japan), 23820 Hawthorne Blvd., Sle. 100, 
Torrance, CA 90505 ........................................... 213-373-6704 

tOrbit Instrument Corp_ 80 cabot Ct. Hauppauge, NY 11788 ............ 518-435-8300 
tOrbit Instrument of Cal_ 6431 Global Dr_ Cypress. CA 90630 .......... 714-527-0561 
§Rohm Corp_ 8 Whatney, Irvine, CA 92718 ............................... 714-855-2131 
§Rohm Corporation, 8 Whatney, Irvine, CA 92718 ....................... 714-855-2131 
§Sheiiy Associates, Inc_ 14281 Chambars Road, Tustin, CA 92660 ....... 714-669-9850 

§t Siemens Components, Inc.. OptoelectroniCS Division, 19000 Homes1ead Rd., Cupertino, 
CA 95014 .' ..................................... 408-257-7910 

Siemens Components, Inc_ Special Products Div_ 186 Wood Ave., South, Iselin, NJ 
08830 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-321-3400 

t Teledyne Microelectronics, 12964 Panama ~ Los Angeles, CA 90066 
........................................................ 213-822-8229;213-870-9831 

§Texas Instruments, Datalimage Sensing (Opto), P.O. Box 655474 MS 8206, Daiias, TX 
75265 ................................................................ 214-995-6611 

Texas Optoelectronics, Inc_ 714 Shepherd Dr_ Garland, TX 75042 ...... 214-487-D085 
§ Thor Electronics, 321 Pennsylvania Ave_ Linden, NJ 07036 ............. 201-486-3300 
tTransicoil, Inc_ Trooper Rd., P.O. Box 99, Worcester, PA 19490-9990 .... 215-277-1300 
t UCE, Inc_ 35 Rockland Rd., Norwalk, CT 06854 ......................... 203-838-7509 

Displays, Edge Lighted & Back Lighted-2450 
t Control Displays, Inc., 3075 Advance Lane, P.O. Box 227, Colmar, PA 18915, 

215-822-3383 •••.•.••••••••.•..•••••••••.•.••...•..•.•• B'1010,l046,1813 
§ Dale Elaclronlcs, Inc., Columbus Dlv., 2064 12th Ave., Columbus, NE 68601, 

402-564-3131 •••.•••••••••••.•.•••••.•.•••.••••.••.•.••••.•••.••• B'1047 
Dio-Rey, Div. of Info-Ute, 422 eli!l St., Fairview, NJ 07022, 201-941-4455 

••••.•.••••.•..•.•.•........••...•••••••.•..•.•.••.•.••••.•.•.••. B·l062 
Sharp, Microelectronics Div., Display Grp., Sharp Plaza, Mahwah, NJ 07430, 

201-529-8757 •.•.•..•••.•.•••.••••.•..•.••.••••.••.•.•• S'1086,1088-1091 
Shally Associates, tnc., 14281 Chambers Road, Tustin, CA 92680, 714-669-9850 

••••••••••••••••••.•••••••..•..••••••.••.•..•••••••••.•.••••••.•• B·l092 
VL Elaclronics, Inc, 3171 Los Fetiz Blvd. Suite 303, Loa Angeles, CA 90039, 

213-661-8883 •.•••.•..•.••••.•••.•.•••••••••••.••••••••••.••••••• B'1103 
tBarrington Plaslics, 3838 Church Road, Mt Laure\ NJ 08054 ........... 609-235-5151 

Crystaloid Eleclronics. Box 628, Hudson, OH 44238 216-655-2429 
Display Devices, Inc., Box 667, EncinRas, CA 92024 ..................... 619-753-0113 

t Eaton Corp.lMSC Products, 1640 Monrovia Avenue, Costa Mesa. CA 92627 
....................................................................... 714-642-2427 

ESSCO Inds., P.O. Box 515, Sierra Madre, CA 91024-0515 .............. 818-355-8315 
GM Nameplate, Inc., 2040 15th Ave. Wes~ Seattle, WA 98119 .......... 206-284-2206 
KMC Systems, Inc., 140 Greenwood Ave. (Bldg. 3), Midland Pk., NJ 07432 

....................................................................... 201-447-0007 
Micro SwRch, A Honeywell Div_ 11 W. Spring St, Freeport, IL 61032 .... 815-235-6600 

t Penn Keystone Corp_ Div. of C & K Components, Ives Road, Wallingtord, CT 06492 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-269-8701 

tSpectra Lux Corp, 12840 N.E. 21 Sl P~ Bellevue, WA 98005 ........... 206-747-0560 
§ Sunshine Scientijic Instruments, 1810 Grant Ave_ Philadelphia. PA 19115 

Texas Optoelectronics, Inc_ 714 Shepherd Dr_ Garland, TX 75042 ..... . 
tTransicoil, Inc.. Trooper Rd., P.O. Box 99, Worcester, PA 19490-9990 ... . 
t UCE, Inc.. 35 Rockland Rd., Norwalk, CT 06654 ........................ . 

Displays, Electroluminescent-2450 

215-673-5600 
214-487-D085 
215-277-1300 
203-838-7509 

§ Cherry Electrical Products, Cherry Corporation, 3600 Sunset Avenue, Waukegan, 
IL 60087,312-360-3500 ••.•.•••••••••.•••••••••••••••••••••••••••• S'1045 

Densitron Corporation, 2540 W. 237th St., Torrance, CA 90505, 213-530-3530 
•.•.•••••••••••.•.••••••••.•.••••••••••.••••••••••••••••.•••••••• B'1052 

t Industrial Electronic Engineers, 7740 Lemona Ave., Van Nuys, CA 91405, 
818-787-G311 ••••.•••••••••••••••••••••.••••••••.•••••••••.•.•••• B'1074 

Sharp, Microelectronics Div., Display Grp., Sharp Plaza, Mahwah, NJ 07430, 
201-529-8757 •..•••• :....................................... B·l086-1087 

VL Electronics, Inc, 3171 Los Feliz Blvd. Suite 303, Los Angeles, CA 90039, 
213-661-9883 •.••.••••••.••.•.•••.••.••••••.••••••••••••••••••••• B'1103 

§tDignal Electronics, 31047 Genstar Road, Hayward, CA 94544-7831 ..... 416-471-4700 
Endicott Research Group, 2601 Wayne ~ P.O. Box 269, Endicott, NY 13760 

....................................................................... 607-754-9187 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Displays, Electroluminescent"2450 (Cont'd) 
F<J1aba Corporation of America, Electronic Components Division, 711 East State Pkwy, 

Schaumburg, IL60173 ............................................... 312-884-1444 
GM Nameplate, Inc., 2040 15th Ave. Wes~ Seattle, WA 981.19 .......... 20&284-2200 

t Infodex, Inc, 10 Venus Dr, Wolcott, CT 06716 .......... ,............... 203-757-9291 
§NEC Electronics, Inc, 401 Ellis Stree~ Mountain View, CA 94039-7241 .. 415-96Q.6ooo 
t Orbit Instrument Corp, 80 Cabot Ct, Hauppauge, NY 11788 ...........• 516-435-8300 
tOrbn Instrument of Cal., 6431 Global Dr., Cypress, CA90630 ...... ~ .... 714-527-0581 

Shelly Associates, Inc., 14281 Chambers Road, Tustin, CA 92680 ....... 714-669-9850 
§ Sumitronics, Inc. Sumnomo Corporation, 580 N. Pastoria Ave, Sunnyvale, CA 94066 

....................................................................... 408-737-7883 
§t Supertex, Inc., 1225 Bordeaux Dr., P.O. Box 3607, Sunnyvale, CA 94088-3607 

...............................................................•....... 408-744-0100 
t UCE, Inc., 35 Rockland Rd., Norwalk, CT 06854 . . . . . . . . . . . . . . . . . . . . . . . . . 203-638-7509 

Displays, Electromagnetic-2450 
§ Den,sitron Corporation, 2540 W. 237th St, Torrance, CA 90505, 213-530-3530 

. • .. • •• •. • . .. .. • • • .. .. • • .. • .. • • .. • • • • • .. • .. • • • • • .. .. • .. • .. .. .. ... 801052 
Industrial Electronic Engineers, 7740 Lemona Ave., Van Nuys, CA 91405, 

818-787-0311 .................................................... B.1074 
NEI Ferranti-Packard Electronics Ltd., NEI Canada, 6030 Ambler Dr., Mississauga, 

Ont, CANADA L4W 2P1, 416-624-3020........................ B·1143,1145 
Staver Co., Inc., 41-51 Saxon Ave., Bay Shore, NY 11706, 516-668-8000 

......................................................... ,,' B·1093,1097 

Displays, Electromechanical-2450 
§t Densitron Corporation, 2540 W. 237th St, Torrance, CA 90505, 213-530-3530 

••..•••.•..••..•..•..•••••••.•••••.•••••••••••••••.••••••••.•.••• B·1052 
Electrodynamics, Inc., A Talley Inds. Co., 1200 Hicks Rd., Rolling Meadows, IL 

60008,312-259-0740 ............................................. 001129 
Industrial Electronic Engineers, 7740 Lemona Ave., Van Nuys, CA 91405, 

818-787-0311 .................................................... B·1074 
t Minelco Inc. - A Talley Ind., 135 S. Main St, Thomaston, CT 06787-0459, 

203-283-3261 ............................................... B.114O·1141 
NEI Ferranti·Packard Electronics Ltd., NEI,Canada, 6030 Ambler Dr., Mississauga, 

Ont, CANADA L4W 2P1, 416-624·3020 ............................. B.1143 
staver Co., Inc., 41-51 Saxon Ave., Bay Shore, NY 11706, 516-668-3000 •• , _ •• 

B·1093 
t Bowmar Instrument Corp, Aerospace Div., BOOO Bluffton Rd., Ft Wayne, IN 46809 

....................................................................... 219-747-3121 
ESSCO Inds., P.O. Box 515, Sierra Madre, CA 91024-0515 .............. 818-355-8315 

§ Micro Switch, A Honeywell Div., 11 W. Spring St, Fr~ IL 61032 .... 815-235-6600 
t Novatronics of Canada Ltd., 677 Erie SI., P.O. Box 610, Stratford, Ontario, CANADA NSA 

6V6 .................................................................. 519-271-3880 
t Penn Keystone Corp., Div. of C & K Components, Ives Road, Wallingford, CT 06492 

....................................................................... 203-269-8701 
Schroll Incorporated, Schroll GMBH, 170 Commerce Dr., Warwick, RI 02866 

....................................................................... 401-732-3770 

Displays, Fiber Optic-2450 
§t Eaton Corp.lMSC Products, 1640 Monrovia Avenue, Costa Mesa CA 92627 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 714-642-2427 
ESSCO Inds., P.O. Box 515, Sierra Madre, CA 91024-0515 .............. 818-3sS-8315 
Futaba Corporation of America, Electronic Components Division, 711 East State Pkwy, 

Schaumburg, IL 60173 ............................................... 312-884-1444 
t Galileo Electro-Optics Corp., Galileo PI<, Sturbridge, MA 01518 ......... 617-347'9191 

General Fiber Optics, Inc., 98 Commerce Rd., Cedar Grove, NJ 07009 .. 201-239-3400 
§Mitsubishi Electronics, 991 Knox Str~ Torrance, CA 90502 ........... 213-515-3993 
tTransicoil, Inc., Trooper Rd., P.O. Box 99, Worcester, PA 19490-9990 .... 215-277-1300 

Displays, Graphic-2450 
Altair Exchange Corporation, 19205 Parthenia St, ste. F, Northridge, CA 91324, 

818-701-6977;800-324·5820 ...................................... , B.1035 
Amperex Electronic Company, A Div. of North American Philips Corporation, 

Providence Pike, Slatersville, RI 02876, 401-762-3800 •.•••••••.•••••• B.1037 
§ AND, William J. Purdy Co., 770 Airport Blvd., Burlingame, CA 94010, 

415-347-9916 ............................................... B.1038,1107 
Applied Data Systems, 9811 Mallard Dr., ste. 203, Laurel, MD 20708, 

800-541·2003;301-953·9326 ....................................... B.1041 
§ Babcock Display Products, Inc., A Subsidiary of Babcock, Inc., 1051 S. East St, 

Anaheim, CA 92805, 714-491·5121 ... .............................. B-1042 
Bergquist, 5300 Edina Ind1., Minneapolis, MN 55435, 800·328·3882 ••••• 801809 

§ Cherry EleCtrical Products, Cherry Corporation, 3600 Sunset Avenue, Waukegan, 
IL 60087,312-360·3500 ........................................... B.1045 

Citizen Bueiness Machines, 2999 Overland Ave., ste. 203, Los Angeles, CA 90064, 
213-558-0961;800-421·6516 .............................. ;... 001080·1081 

§ Dale Electronics, Inc., Columbus Div., 2064 12th Ave., Columbus, NE 68601, 
402·564·3131 ............................................... B.1047·1048 

t DCllnc., 14812 W. 117th street, P.O. Box 215, Olsthe, KS 66061, 913·782-5672 
•••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••.• B·1054 

§t Densitron Corporation, 2540 W. 237th St, Torrance, CA 90505, 213-530·3530 
........................................................... _ 801052-1053 

Dia-Rey, Div. of Info-Lite, 422 Cliff St, Fairview, NJ 07022, 201-941-4455 
•••••••••••••••••••••••••••.••••• _ ••••.••••••••••••••••••••••.••• B·1062 

Dixson, Inc., Box 1449, Grand Junction, CO 81502, 303·242-8863 (ext 223) 
-••••••• , ••••••••••••••.••••••.•••• , •.•••••••••••••••••••••.• _ •••• 001366 

§t Excel Technology IntL Corp., 4-5 strykar La., Hillsborough Indl. PI<., Belle Maad, 
NJ 08502, 201-374-4747 ..................................... B.1068·1069 

Fujltau Components of America, 3320 Scott Blvd., Sants Clara, CA 95054, 
408-727·1700 .................................................... B.1070 

Genstar Rental Electronics, Inc., 6307 De Solo Ave., Suite J, Woodland Hills, CA 
91367,800'331-3440 (in CA);800'227-a409 ••••••••••••••••••••••••• 001257 

Hamlin, Laka & Grove sts., Laka Mills, WI 53551, 414-648-2361 ••• __ •••• 801071 
t Industrial Electronic Engineers, 7740 Lernona Ave., Van Nuys, CA 91405, 

818·787-0311 .. _ ................................ _" _ ........ _ .... 801074 
Jayco Plastics of CaiHornia, Inc., 507 W. Blueridge Ave., Orange, CA 92665, 

714·974·1701 ••••••••••••••••••••••••••••••••••••••••••••••••.••• 801825 

PRODUCT INDEX & DIRECTORY 

§ Selko Instruments U.S.A.,Inc., 2990 W. Lomita Blvd., TOITance, CA 90505, 
213·517·7770 .................................................... B·1085 

Sharp, Microelectronics DIv., OptoelectroniCS, Sharp Plaza, Mahwah, NJ 07430, 
201·529-3757 .................................................... B·1151 

Staver Co., Inc., 41-51 Saxon Ave., Bay Shore, NY 11706, 516-668-8000 
........................................... ' ................. 801093,1096 

VL Electronics, Inc, 3171 Los Feliz Blvd. Suite 303, Los Angeles, CA 90039, 
213-661-8883 .................................................... B·1103 

t Alden Electronics, Inc., 40 Washington st~ Westboro, MA01581 ..... 617-366-8851 
Applied Systems Corp, 26401 Harper Ave, St Clair Shores, MI4B081 .. 313-779-3700 

t Aydin Corp., 700 Dresher Rd., Horsham, PA 19044 ...................... 215-657-7510 
§t Aydin Controls, 414 Commerce Dr., Ft Washington, PA 19034 .......... 215-542-7800 

t Barringfon Plastics, 3838 Church Road, Mt Laurel, NJ 0B054 ........... 609-235-5151 
Colorgraphic Communications Corp., New Peachtree Rd., P.O. Box B044B, Atlanta, GA 

30366 . . . . . .. . . . . .. . . . .. .. . .. . .. . . . . .. .. .. . . . . . .. .. .. .. . . . . . .. . .. .. . .. 404-455-3921, 
Crystaloid ElectroniCS, Box 628, Hudson, OH 44236 ...•................ 216-655-2429 
Data Ray Corp., 452 Burbank Str~ Broomfield, CO BOO2O ............. 303-469-5173 

§t Digfial Electronics, 31047 Genstar Road, Hayward, CA 94544-7831 ..... 415-471-4700 
Digital Equip., One Iron Way, Marlborough, MA 01752 
Dotronix, 160 First St SE, New Brighton, MN 55112 .................... 612-633-1742 
EnterpriSe Sys. Corp., P.O. Box 698, Dover, NH 03820 ..............•... 603-742-7363 
Evans & Sutherland Computer Corp., P.O. Box 8700, 580 Arapeen Dr, SaR Lake City, UT 

84108 ................................................................ 801-582-5847 
t Ferna Elctrns. Corp., 12-6 Edgeboro Rd., E. Brunswick, NJ 06616 ....... 201-238-1223 

Futaba Corporation 01 America, Electronic Components Division, 711 East stale Pkwy, 
Schaumburg, Il60173 ............................................... 312·884-1444 

GM Nameplate, Inc., 2040 15th Ave. W~ Seattle, WA 98119 ...•...... 20&284-2200 
t Hartman Systems, Figgie IntI., 360 WoH Hill Rd., Huntington sta., NY 11746 

....................................................................... 516-427-7500 
t Image Technology Methods Corp, 103 Moody 51., Waltham, MA 02154 

.......................................•.•......•.....•................ 617-894-1720 
t Infodex, Inc., 10 Venus Dr, Wolcott, CT 06716 .......................... 203-757·9291 

KaRron Corp., Miniprinters Div., 225 Crescent SI., WaHham, MA 02154 . .. 617-894-8700 
KMC Systems, Inc., 140 Greenwood Ave. (Bldg. 3), Midland PI<, NJ 07432 

.................................................. ,.................... 201-447-0007 
tLexidata, Division of Adage, Inc., One Foriune Dr, Billerica, MA 01821 ... 617-667-7070 

Malrox Electronic Systems, 1055 St Regis Blvd., Dorva( au, CANADA H9P 2T 4 
· ...................................................•.......... ,' .. .. ... 514-685-2630 

Mauell Coop, 31 Old Cabin HollOW Rd, P.O. Box 339, Dillsburg, PA 17019 
· . . . . . . . . . . . . . . . .. . .. . . . . . . . .. .. .. ... . . . . .. .. .. . .. . .. . . . . ...... . .. ..... 717-432-8686 

Metra Instruments, 2056 Bering Dr, San Jose, CA 95131 ..•............ 408-43&-8530 
§MHsubishi Electronics, 991 Knox Stree~ Torrance, CA 90502 ........... 213-515-3983 

Noritake Co, Inc., Noritake Co., limHed (Japan), 23820 Hawthorne Blvd., Ste. 100, 
Torrance, CA 90505 .................................................. 213-373-6704 

Raster Graphics, Inc, P. O. Bo~ 5157, Bend, OR 97701 ....•........... , 503-388-2564 
Sumitronics, Inc" Sumitomo CorporatiOn, 580 N. Pastoria Ave, Sunnyvale, CA 94066 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .. 408-737·7883 
t Systems Research Laborotories, Arvin/Calspan, 2800 Indian Ripple Rd., Dayton, OH 

45440 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . 513-426-6000 
t Tektronix, Inc., P.O. Box 500, 76/260, Beaverton, OR 97077 ............ 800-335-9433 
t Teledyne Microelectronics, 12964 Panama SI., Los Angeles, CA 90066 

........................................................ 213-622-8229;213-870-9831 
tTelpar, Inc., 4137 Billy Mitchell Rd, Box 796, Addison, TX 75001 ........ 214-233-6631 

Displays, Graphic Systems-2000 - See Vol. D 

Displays, Head Up (HUD)-2450 
Futaba Corporation of America, Electronic Components Division, 711 East State Pkwy, 

Schaumburg, IL 60173 ............................................... 312-884-1444 
t Kaiser Electronics, Kaiser Aerospace & Elctms., 2701 Orchard Pkwy, San Jose, CA 

95134 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .. 408-432-3000 

Displays, Indicator Lights-2450 
Altair Exchange Corporation, 19205 Parthenia St, Ste. F, Northridge, CA 91324, 

818·701-6977;800-324·5820 ....................................... B·1034 
Crosspoint, Div. of Into-Lite, 422 Cliff St, Fairview, NJ 07022, 201-941-4455 

................................................................ ,. B·1678 
Dio·Rey, Dlv. of Info·Lite, 422 Cliff St, FairvieW, NJ 07022, 201·941-4455 

................................................................. B·1062 
t ERA/REFAC Electronics, Inc., West Hill Rd., Winsted, CT 06098,203-379·2731 

• ; ••.•••••••••••••••••••••• _ •••••••••••••••• " •.••••• ' ••••• , • • • • •• 801067 
Industrial Electronic Engineers, 7740 Lemona Ave., Van Nuys, CA 91405, 

818·787-0311 ••.••••••••••.••••••••••••••••••••.••••••••••••••••• B·1074 
t Ledtronics, Inc., 4009 Pacific Cossl Hwy., TOIT8nce, CA 90505, 213-676-7996 

................................................................. B·1079 
§ Mari<lech Intemstional Corp., 120 Broadway, Menands, NY 12204, 518-43&-5865 

............................................................ 801138·1139 
Capitol Switch Inc., Box 890, Danbury, CT 06810 ......... ,............. 203-744-3300 

§ Dreels Swfich, Inc., 3782 Hawthorn Ct, Waukegan, IL 60087 ............. 312-662-7667; 
800-323-9605 

t Eaton Corp.lMSC Products, 1640 Monrovia Avenue, Costa Mesa. CA 92627 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .. 714-642·2427 

§t Eaton Corp.lCutler·Hammer Prods, Aerospace & Commercial Controls Div, 4201 N. 
27th St, Milwaukee, WI 53216 ........................................ 414-449-7467 

ESSCO Inds., P.O. Box 515, Sierra Madre, CA 91024-0515 .............. 818-355-8315 
§tGIar-Ban, A Mark IV Company, 199 Wales Ave., Tonawanda, NY 14150 

• ... ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . • . • . . .. • . . . . . .. 716-684-5076 
Hewlett·Packard Co, 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 

.. . . . . . .. . .. . .. .. . .. . . . . . . .. .. . .. . . .. .. .. .. .. . .. . . . .. . .. . . .. . .. . ... Call Local Sis. 0If. 
Interface Products, Inc., 21 as S. Grand Ave., Santa Ana, CA 92705 •..... 714-549-4977 
Interswitch, Wm J. Purdy Co, 770 Airpori Blvd., BurNngarne, CA 94010 .. 415-347-8217 

§JKL Components Corporation, 13343 Paxton SI., PaCOima. CA 91331 ... 818-896-0019 
t Korry Electronics Co, Criton Technologies, 901 Dexter Ave. N., Seattle, WA 98109 

.•...........................•...•..•....•....•.....•.......•.•..•... :. 20&281-1300 
le&l'l'aft Mf~ 21·02 44th Rd., Long Island City, NY 11101 .............. 718-392·8800 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
t Penn Keystone Corp., Div. 01 C & K Components, Ives Road, Wallingford, CT 06492 

· .... . .•. . . .. .. ... .. . . . . . . . . . . .. . . • . . ... .. . . . . .. . .. .. .. . .. . .. . . . . . .. . .. 203-269-8701 
§ Rohm Corporation, 8 Whalney, Irvine, CA 92718 ........................ 714-855-2131 
§ Schurter, Inc, 1016 Clegg Ct, Petaluma, CA 94952 •.................... 707-779-6311 
§ Siemens Components, Inc, Optoelectronics Division, 19000 Homestead Rd., Cupertino, 

CA 95014 ................................•... ,....................... 409-257-7910 
Texas Optoelectronics, Inc., 714 Shepherd Dr, Garland, TX 75042 ...... 214-487-0085 

§t VCH Incorporated, Chicago Miniature, lOBO Johnson Drive, Buffalo Grove, IL 60089 
....................................................................... 312-459-3400 

§tWarnco, Inc., 11555-A Coley River Cir, Fountain Valley, CA 92708 ...... 714-545-5560 
Wilbrecht Electronics, 34B Chesler St, St Pau~ MN 55107 .............. 612-222-2791 

Displays, Intelligent-2450 
Applied Data Systems, 9811 Mallard Dr., Ste. 203, Laurel, MD 20708, 

800-541-2003;301-953-9326 •••.••••••••••••.•.••••...••••••••.•••• B.l041 
§ Babcock Display Producta, Inc., A Subsidiary of Babcock, Inc., 1051 S. East St., 

Anaheim, CA 92805, 714-491-5121 ••••••.••.•.•••••.•..•••••••••••• B 0 1042 
§ Cherry Electrical Producta, Cherry Corporation, 3600 Sunset Avenue, Waukegan, 

IL 60087, 312-360-3500 .•.••••.•.•.•••••••••.•••••••••••••.••••••• Bol045 
§ Dale Electronics, Inc., Columbus D1v., 2064 12th Ave., Columbus, NE 88801, 

402-564-3131 •••••••••.••••••.•••.••••.••••••••.•.••.•.••••. B 0 1047-1048 
t Industrial Electronic Engineers, 7740 Lamona Ave., Van Nuys, CA 91405, 

818-78NI311 •••••••.••••••••.•.••••••.•••••••.•••••••.•.••.•.•.• Bol074 
§ Kessler-Ellis Prods., 120 1st Ave., Atlantic Highlands, NJ 07716, 

201-291-0500;800-631-2165 •••.•..•.••..••.•.•••.••••••.••.•.••••• 001134 
§ Marklech International Corp., 120 Broadway, Menands, NY 12204, 518-439-5865 

•••••••••••••••••••••••.•.•••.•••••••••••••••.••••.•••.•.••• Boll38-1139 
VL ElectroniCS, Inc, 3171 Los Feliz Blvd. Sulle 303, Los Angelas, CA 90039, 

213-66HI883 •••••.••••••.••••••••.•.••••••••••••••••••••••••.••• Boll03 
American Control Technology, Microdot Graphics, Inc, 825 Village Quarter Rd., West 

Dundee, IL 80118 .................................................... 312-429-6780 
tGapitol Switch Inc., Box 890, Danbury, CT 06810 ..........•............ 203-744-3300 
§Cincinnati Electrosys, 420 Wards Comer Rd., Loveland, OH 45140 ..... 513-831-4347 

Colorgraphic Communications Corp., New Peachtree Ad., P.O. Box 80448, Atlanta, GA 
30366 ..................................•............................. 404-455-3921 

§ Corman Technologies Inc., 75 Bathurst Dr, Waterloo, Ontano, CANADA N2V 1 N2 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . .. 519-884-4430 

Daytronic Corp, Hawker Siddeley, 2589 Corporate PI, Miamisburg, OH 45342 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 513-869-3300 

Di~ey, Div. of Info.Lite, 422 Cliff St, Fairview. NJ 07022 ............... 201-941-4455 
Futaba Corporation of America, Electronic Components Division, 711 East State Pkwy, 

Schaumburg, IL 60173 ............................................... 312-884-1444 
t ISC Cardion Electronics, Inc., Long Island Expwy, Woodbury, NY 11797 

........................................•.............................. 519-921-7300 
The IVYnet Company, One Gale Rd., Brick, NJ 08723 .. . . . . . . . . . . . . . . . .. 201-920-6807 
KeHron Corp., Miniprinters Div, 225 Crescent St, Wa~harn, MA 02154 . .. 617-894-8700 
Nu-Media, 1075 Featherstone, Pontiac, MI48057 ....................... 313-373-1165 
Pacific Communications, 2041 S. Grand Ave., Santa Ana, CA 92705 .... 714-548-0147 

§ Shelly Associates, Inc., 14281 Chambers Road, Tustin, CA 92680 ....... 714-669'9850 
§t Siemens Components, Inc., Optoelectronics Division, 19000 Homestead Rd., Cupertino, 

CA 95014 ......................................•..................... 409-257-7910 
Tektronix; Inc., P.O. Box 500, 76/280, Beaverton, OR 97077 ............ 800-835-9433 
UCE, Inc., 35 Rockland Ad., Norwalk, CT 06854 ...•........... ,......... 203-839-7509 

Displays, Laser-2450 
t Laser Concepts, Omega Organization Int~ P.O. Box 33623, Seattle, WA 98133 

· ..........................................•........................... 209-364-7881 

Displays, Light-emitting Diode (LED)-2450 
§ A E G Corporation, Route 22-Orr Drive, P.O. Box 3800, Somerville, NJ 

0aa76-1269,201-231-8300 •••••••••••••.••••••••.••••••••••••••.•• Boll05 
Alleir Exchange Corporation, 19205 Parthenia St., Sle. F, Northridge, CA 91324, 

818-701-6977;800-824-5620 •••••.•••••••••••••••.•••••••••••• Bol034-1035 
§ AND, William J. Purdy Co., no Airport Blvd., Burlingame, CA 94010, 

415-347-9916 ••••.•••••••••••.••.•••••••••••••••••••••.•.••. Bol038,1107 
Canyon Elctms., 2001 W. North Lane, Phoenix, AZ 85021, 602-944-4421 •••.• 

Bol044 
Crouzet Controls, Inc., 1083 State Pkwy., Schaumburg, IL 60173,312-843-2200 

•••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••.• Bo1679 
§C-Tek Inc., 4 Railroad Ave., Wakelleld, MA 01880, 617-246-1720 •••••••• 001126 

DCllnc., 14812 W.II7th Street, P.O. Box 215, Olsthe, KS 66061, 913-782-5672 
••• ' •••••••••••••••••••••••••.•.••••••••••••••••••••••••.••••.••• 001356 

Densllron Corporation, 2540 W. 237th St., Torrance, CA 90505, 213-530-3530 
•••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••• Bol052 

§ Diallght Corp., North American Philips, 1913 Atlantic Ave., Manasquan, NJ 08738, 
201-223-9400 •••••••••••••••••••••.••••••••••••••••••••••••• Bo1115,1124 

Ole-Ray, D1v. of Info-Ute, 422 CIHI St., Falrvlew,NJ 07022, 201-941-4455 
••••••••••••••.••••••••••••••••••••••••••••••••••• Bol056-1058,1060-1062 

§ EAO Switch Corp., 198 Peps's Farm Rd., P.O. Box 552 MO, Milford, CT 06460, 
203-877-4577 •.•••••••••••••••••••••••••••••••••••••••••••••••••• Bol697 

§t ERA/REFAC Electronics, Inc., Wast Hili Rd., Winsted, CT 06098,203-379-2731 
•••••••••.•••••••••••••••••••••••••••.••••••••••••.•••••••••••••• B0 1067 

§IDEC Corporation, 1213 Elko Drive, Sunnyvale, CA 940B9-2211 , 408-747-0550 
•••••••••.••••••••••••••••••••••.••••••••••.•••••••••••••••.••••• Bol073 

§t Industrial Electronic Engineers, 7740 Lamons Ave., Van Nuys, CA 91405, 
818-787-0311 ••••••••.•.•••••••••••••••.••••••••••••••••••••••••• B 0 1074 

§ Inter-Market, 1946 Lehigh Ave., Glenview, IL 80025, 312-729-5330 •••••• Bo1153 
§ IVO Industrlas, Inc., 201 Industrtal Way W., Eatontown, NJ 07724, 201-542-5151 

•••••••••.•••••••••••.•••••••••••••••.••••••••••.•••••••• 801076, 001133 
t LadIronlcs, Inc., 4009 Pacillc Coast Hwy., Torrance, CA 90505, 213-676-7996 

•••••••.••••••••••••••••••••••••••••••••••••••••.••• ' •••••••••••• Bol079 
§Marklech International Corp., 120 Broadway, Menands, NY 12204, 518-439-5865 

••••••••••••••••••••••••••••••••••••• ;...................... B-1138-1139 
§ NEC Electronics, Inc., 401 Ellis Street, Mountein View, CA 94039-7241, 

415-980-6000 •••••••••••••••••••••••••••••••• ,.............. Bo1173,1281 

Displays, Lighted Segment-2450 
§t NES, Inc. (Nationwide Electronic Systems), 3003 Wakefield, Carpentersville, IL 

60110,312-426-5900 ••••••••••••••••••••••••.•• Bol083,OoI137,1382-1383 
§ Newport Electronics, 630 E. Young St., Sante Ans, CA 92705, 714-540-4914 

•••.•••••••..•••••••.•••••••.••••••.••••••.••••••.••••.•.••••••.• 001388 
Oslo Controls, 328 Industrial Ave., Cheshire, CT 07096-1511, 203-272-2794 

................................................................. Bol782 
Salra Systems, Inc., 45 Nagog Park, Acton, MA 01720, 

508-263-1400;I-800-25-SETRA .••••••••.•••••••.•••••••.••••• Bo1922·1923 
§ Sharp, Microelectronics DIv., OptoelectroniCS, Sharp Plaza, Mahwah, NJ 07430, 

201·529-8757 ••••..•.•.•.•.••••.•.•.••.•.•.••.•.•.••.•..•.•. Boll48-1150 
§A.C.lnterface Inc., 15560 Rockfield, Unft IE, Irvine, CA 92718 ........... 714-472-9524 

Artisan Controls Corp, P.O. Box 233, 5 Eastmans Rd., Ste. 100, Parsippany, NJ 07054 
....................................................................... 201-429-1770 

§ Brady, W. H., Co, Xymox Div, 8225 W. Parkland Ct, P.O. Box 571, Milwaukee, WI 53201 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 414-355-8300 

tCapftol Swftch Inc, Box 890, Danbury, CT 06810 ....................... 203-744-3300 
§Chrono-log Corp., 2 W. Park Rd., Havertown, PA 19083 ................. 215-853-1130 
§ Cincinnati Electrosys., 420 Wards Comer Ad., Loveland, OH 45140 ..... 513-831-4347 
§ Corman Technologies Inc., 75 Bathurst Dr, Waterloo, Ontario, CANADA N2V 1 N2 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 519-884-4430 
Digftec Corp, 959 Cheney Ave, Marion, OH 43302...................... 614-387-3444 

t Eaton Corp./MSC Products, 1640 Monrovia Avenue, Costa Mesa, CA 92627 
.. . . . . . .. . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . .. 714-642·2427 

EIeo-Iek, Inc, 10280 Alliance Rd., Cincinnati, OH 45242 ................. 513-793-7937 
§ Electro Industries, Div. EI. Elctms., Inc, 1800 Shames Drive, Westbury, NY 1 1590 

....................................................................... 519-334-0870 
§ Electrol Co, 321 Dewey St, P.O. Box 29, York, PA 17405 ............... 717-849-1722 

ESSCO Inds., P.O. Box 515, Sierra Madre, CA 91024-0515 .............. 819-355-8315 
t Evershed & Vignoles, Ltd., Meggitt Holdings P. L C, Acton Lana, Chiswick, London, 

ENGLAND W4 5HJ .................................................... 01-994-3670 
§Extech Instruments Corp., 150 Bear Hill Rd., Wa~harn, MA 02154 ....... 617-890-7440 
§ General Instr, Optoelctms. Div, 3400 Hillview Ave, Palo AHo, CA 94304 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 415-493-0400· 
t Gilway Technical Lamp, 800 W. Cummings Pk., Woburn, MA 01801 ..... 617-935-4442 
§ Golden Pacific Electronics, Inc, 560 S. Melrose St, Placentia, CA 92670 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 714-993-8970 
§Hewlett-Packard Co, 19310 Pruneridga Ave. CIC,IFD, Cupertino, CA 95014 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Call Local SIs. Off. 
t Hughes Aircraft Co, Microelctms. Sys. Div, 2601 Campus Dr, Irvine, CA 92715 

....................................................................... 714-752-3800 
§International Microtronics Corp., 4016 E. Tennessee St, Tucson, P;z 65714 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .. 602-748-7900 
Interswitch, Wm J. Purdy Co, 770 Airport Blvd., Burlingame, CA 94010 .. 415-347-8217 
Ke~ron Corp, Miniprinters Div, 225 Crescent St, W~harn, MA 02154 ... 617-894-8700 

t Korry Electronics Co, Cnton Technologies, 901 Dexter Ave. N., Seattle, WA 98109 
........................................•.............................. 209-281-1300 

Ledco Div, 346 Chester St, Sl Pau~ MN 55107 ........................ 612-222-2791 
Ledtronics, Inc., 4009 Pacific Coast Hwy, Torrance, CA 90505 .......... 213-879-7996 

§Lfte-On Corp, SUb. Taiwan Lfton Eictm Co. Ltd., 4951 AirportPkwy, Sle. 570, Dallas, TX 
75248 ................................................................ 214-239-3565 

Matrix Corp, 1203 New Hope Rd., Raleigh, NC 27610 .................. 919-833-2000 
Nu-Media, 1075 Featherstone, Pontiac, MI48057 ....................... 313-373-1165 

§ Paccorn, 3928 14Bth NE, Redmond, WA 98052 .......... 209-883-9200;80G-42B-6254 
t Ph<>-Tronics Div, E. R Wagner MIg. Co, 8701 W. Bradley Rd., Milwaukee, WI 53224 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 414-355-6704 
§Quantum Electronics, Inc, RD. 4, Box 6AAA, Lewistown. PA 17044 ..... 717-242-1132 
§Rohm Corp., 8 Whatney, Irvine, CA 92718 ............................... 714-655-2131 
§Rohm CorporatiOn, 8 Whatney, Irvine, CA 92718 ........................ 714-655-2131 
§Sanken Electric Co, Ltd., Overseas Operations, 1-22·8 NishHkebukuro, Toshima-ku, 

Tokyo, JAPAN 171 ..................................................... 03-989-6164 
Schroff Incorporated, Schroff GMBH, 170 Commerce Dr, Warwick, RI 02866 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 401·732-3770 
§Schurter, Inc, 1016 Clegg Ct, Petaluma, CA 94952 ..................... 707-779-6311 
§Shelly Associates, Inc, 14281 Chambers Road, Tustin, CA 92680 ....... 714-669-9850 
§ Shokai Far East. Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-66HI700 
§ Siemens Components, Inc., Optoelectronics Division, 19000 Homestead Ad., Cupertino, 

CA 95014 ............................................................ 409-257-7910 
Siemens Components, Inc, Special Products Div, 186 Wood Ave., South, Iselin, NJ 

08830................................................................ 201-321-3400 
t Silicon Sensors, Hwy. 18 East. Dodgeville, WI 53533 . . . . . . . . . . . . . . . . . . .. 809-935-2707 
§Stanley/AC Interface, 17911 Sampson Lane, Costa Mesa, CA 92647 ... 714-841-8090 
§ TEC, 2727 N. Fairview, Box 5648, Tuscon, P;z 65703 ................... 602·792-2230 
t Teledyne Microelectronics, 12964 Panama St, Los Angeles, CA 90068 

........................................................ 213-822-8229;213-870-9831 
Telagenix; Inc., Div. of Inductotharm Industries, P.O. Box 5550, Cheny HiI~ NJ 0B034 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 809-424-5220 
§ Texas Instrs., Inc, Box 809066, Dallas, TX 75380 ............. 800-232-3200 (ext 700) 
§ Texas Instruments, Deta/lmage Sensing (Oplo), P.O. Box 655474 MS 8206, Dallas, TX 

75265 . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. .. . . . . .. . . . . . . . . ... .. . .. . . . .. . . ... 214-995-8611 
tTexas Optoelectronics, Inc., 714 Shepherd Dr, Garland, TX 75042 ...... 214-4B7-0G65 

Texmate, Inc., 34B S. Cedros Ave, P.O. Box 2000, Solana Beach, CA 92075 
....................................................................... 619-481-7177 

§ Thor Electronics, 321 Pennsylvania Ave., linden, NJ 07036 ..........•.. 201-489-3300 
Track Equipmen~ Div. of Entec Corp., 32 Daniel Webster Hwy, Merrimack, NH 03054 

· . . . . .. . .. . . . .. . . . . . . . . . .. . . . ... .. . . .. .. . . . . . .. .. .. . .. . . . ..... .. . . ... .. 803-882-7743 
§t VCH Incorporated, Chicago Miniature, 1080 Johnson Drive, BuIfaIo Grove, IL 80089 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .. 312-459-3400 
§Warnco, Inc., 11555-A Coley River Cir. Fountain Valley, CA 92708 ...•.. 714-545-5580 

Wilbrecht Electronics, 346 Chesler St, St Pau~ MN 55107 ........•..... 612-222-2791 

Displays, Lighted Segment-2450 
Allelr Exchange Corporation, 19205 Parthenia St., Ste. F, Northridge, CA 91324, 

818-701-6977;800-824-5620 ....................................... 801035 
§ AND, William J. Purdy Co., no Airport Blvd., Burlingame, CA 94010, 

416-347-9916 ............................................... 801039,1107 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Displays, Lighted Segment-2450 (Cont'd) 
CIInyon Elcttns., 2001 W. North Lane, Phoenix, AZ 85021, 602-944-4421 ••••• 

B'1044 
§ Cherry Electrical Products, Cherry Corporation, 3600 Sunset Avenue, Waukegan, 

IL 60087, 312-360-3500 •••••••••••••••••••••••••••••••••••.••••••• B'1045 
Crouzet Controls, Inc., 1083 State Pkwy., Schaumburg, IL 60173, 312-843-2200 

.; .•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• B'1679 
§ Dale Electronics, Ine., Columbus Div., 2064121h Ave., Columbus, NE 68601, 

402-564-3131 •••.••••••••••••••••••.•••••.•••••••••••••••••. B'1047,1049 
Densitron Corporation, 2540 W. 237th St, Tonance, CA 90505, 213-530-3530 

••••••••••••••••..••••••••••••.••••••••••.•••••••••••.•••••••.••• B'1052 
§ Dialight COIp., North American Philips, 1913 Atlantic Ave., Manasquan, NJ 08736, 

201-223-9400 •.•••.•.••••••••••• ~ •••.••••••••.••• :.......... B'1115,1124 
Dio-Rey, Div. of Info-uta, 422 Cliff St, Fairview, NJ 07022, 201-941-4455 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• B'1056-1058,1062 
t ERAlREFAC Electronics, Inc., West Hill Rd., Winsted, CT 06098, 203-379-2731 

•••••.•••••.••••••••••••••••••••••••••••••••••••••••••••••••••••• B'1067 
HamUn, Lake & Grove Sts., Lake Mills, WI 53551, 414-648-2361 .••.••••• 801071 
Industrial Electronic Engineers, 7740 Lemona Ave., Van Nuys, CA 91405, 

818-78N)311 •••••.•.••••••••••.••.•.••••••••••••.••••.•••••.•••• B'1074 
Inter-Markel, 1946 Lehigh Ave., Glenview, IL 60025, 312-729-5330 •••••• B'1153 
NEI Fenanti-Packard Electronics Ltd., NEI Canada, 6030 Ambler Dr., Mississauga, 

Ont, CANADA L4W 2P1, 416-624-3020 ••••••••••••••••••••.••• B'1143-1145 
§t NES, Inc. (Nationwide Electronic Syatems), 3003 Wakefield, Carpentersville, IL 

60110, 312-426-5900 •••••••••••••..•.•••••••••••••••••••••••••••• B'1083 
Sharp, Microelectronics Dlv., Display Grp., Sharp Plaza, Mahwah, NJ 07430, 

201-529-8757 .•.••.••.•••..••••••.••••.•.••.••••• :............... B'1086 
§ Sharp, Microelectronics Div., Optoelectronics, Sharp Plaza, Mahwah, NJ 07430, 

201-529-8757 •••••.••••••••.•••.•••••••.••...••••.•.•..•••••••.•. B'1294 
Shelly ASSOCiates, Inc., 14281 Chambers Road, Tustin, CA 92680, 714-669-9850 

• •••••••.•••••••••••.••••••.••.••.•••••.••••••••.••.•••••.••.•.•. B'1092 
Staver Co., Inc., 41-51 Saxon Ave., Bay Shore, NY 11706, 516-666-8000 

• • • • • • • • . • • • • • • . • • • . • • • • • • . • • • • • • . . • • . . • • • • . . • . • • . • • • • • • • . •• B'1093-1095 
§ A E G Corporation, Route 22-Qrr Drive, P.O. Box 3800, Somerville, NJ 08876-1269 

....................................................................... 201-231-8300 
§ Babcock Display Products, Inc., A Subsidiary of Babcock, Inc., 1051 S. East St, Anaheim, 

CA 92805 ............................................................ 714-491-5121 
Capitol Switch Inc., Box 890, Danbury, CT 06810 ....................... 203-744-3300 

§Cincinnati Electrosys., 420 Wards Comer Rd, Loveland OH 45140 ..... 513-831-4347 
§t Digital ElectroniCs, 31047 Genstar Road, Hayward, CA 94544-7831 ..... 415-471-4700 
§t Eaton Corp.lMSC Products, 1640 Monrovia Avenue, Costa Mesa, CA 92627 

................................................................. 714-642-2427 
tEEV Inc, 4 Westchesler Plaza, Elmsford, NY 10523 ..................... 914-592-6050 

ESSCO Inds., P.O. Box 515, Sierra Madre, CA 91024-0515 .............. 816-355-8315 
t Evershed & Vignoles Ltd., Meggitt Holdings P. L C, Acton Lane, Chiswick, London, 

ENGLAND W4 5HJ .................................................... 01-994-3670 
tFema Elctrns. Corp, 12-6 Edgeboro Rd., E. Brunswick, NJ 08816 ....... 201-236-1223 

Futaba Corporation of America, Electronic Components Division, 711 East State Pkwy., 
Schaumburg, IL 60173 ............................................... 312-884-1444 

§ General Instr., Optoelctms. Div., 3400 Hillview Ave, Palo Me, CA 94304 
· . . . . . . . .. . .. . . . . .. . . . . . .. . . . . . .. . .. . . . . . .. . .. . . . . . . . . . .. . . . . . . . . . . . ... 415-493-0400 

Ghielmetti, Inc., 6290 Sunset Blvd., Ste, 1126, Los Angeles, CA 90028-8770 
....................................................................... 213-463-5111 

GM Nameplate, Inc., 2040 15th Ave. West, Seattle, WA 98119 .......... 206-284-2200 
§ Hewlett-Packard Co, 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 

· . . . . .. . . . .. . . . .. . . . . . . . . . . . .. .. . .. . .. .. . . . . .. . . . .. . . . . . . . . . . . . . . .. Call Local SIs. Off. 
Intersw~ch, Wm J. Purdy Co, 770 Airport Blvd., BurHngarne, CA 94010 .. 415-347-8217 

§ JKL Components Corporation, 13343 Paxton St, Pacoima, CA 91331 ... 818-896-0019 
§ Lite-On Corp, Sub. Taiwan L~on Elctrn. Co. Ltd, 4951 Airport Pkwy., Ste. 570, Dallas, TX 

75246 . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . ... .. . .. . .. ... .. 214-239-3565 
Plasmarc Technologies, Inc., 180 Passaic Avenue, Fairfield, NJ 07006 .. 201-575-0870 

§ Siemens Components, Inc., OptoelectroniCS Division, 19000 Homestead Rd, Cupertino, 
CA 95014 ............................................................ 408-257-7910 

Siemens Components, Inc., Special Products Div, 186 Wood Ave, South, Iselin, NJ 
08830 ................................................................ 201-321-3400 

§ TEC, 2727 N. Fairview, Box 5646, Tuscon, AZ 85703 ....... ;........... 602-792-2230 
tTranslcoil, Inc, Trooper Rd, P.O. Box 99, Worcester, PA 19490-9990 .... 215-277-1300 

§t VCH Incorporated, Chicago Miniature, 1080 Johnson Drive, Buffalo Grove, IL 60089 
....................................................................... 312-459-3400 

§ Warneo, Inc., 11555-A Coley River Cir., Fountain Valley, CA 92708 ...... 714-545-5560 

Displays, Liquid Crystal (LCD)-2450 
A E G Corporation, Route 22-0rr Drive, P.O. Box 3800, Somerville, NJ 

06876-1269,201-231-8300 ........................................ B'1105 
Amperex ElectroniC Company, A Div. of North American Philips Corporation, 

Ptovidence Pike, SlatersVille, RI 02876, 401-762-3800 ••••.•••••.••••• B'1037 
§ AND, William J. Purdy Co., 770 Airport Blvd., Buriingame, CA 94010, 

415-347-9916 ............................................... B'1038-1039 
Citizen Business Machines, 2999 Overland Ave., Ste. 203. Los Angeles, CA 90064, 

213-558-0961 ;800-421-8516 ....................................... 001081 
C-Tek Inc., 4 Railroad Ave., Wakefield, MA 01880;617-246-1720 .••••••• 001126 

t DCllnc., 14812 W. 117th Street, P.O. Box 215, Olathe, KS 66061, 913-782-5672 
................................................................. B'1054 

§t Densilron Corporation, 2540 W. 237th St., Tonance, CA 90505, 213-530-3530 
................................................................. B'1052 

Endicott Research Group, 2601 Wayne St, P.O. Box 269, EndiCott, NY 13760, 
607-754-9187 .......... , .. • • . • . . • .. . • .. • • • .. • • .. • .. . • • .. • • • • .. • •. 001719 

§t ERA/REFAC Electronics, Inc., West Hill Rd., Winsted, CT 06098,203-379-2731 
................................................................. B'1067 

§t Excel Technology Inti. Corp., 4-5 Stryker La., Hillsborough Indl. Pk., Belle Mead, 
NJ 08502, 201-874-4747 ..................................... B'1068-1069 

§ Hamlin, Lake & Grove Sts., Lake Mills, WI 53551, 414-648-2361 ••••••••• B'1071 
t Industrial Electronic Engineers, 7740 Lemona Ave., Van Nuys, CA 91405, 

818-787-0311 .................................................... B'1074 
Kessler-Ellis Prods., 120 1st Ave., Atlantic Highlands, NJ 07716, 

201-291-0500;600-631-2165 ....................................... 001134 

PRODUCT ,INDEX' &- DIRECTORY 
§t NES, Inc. (Nationwide Electronic Systems), 3003 Wakefield, CIIrpentersvllle, IL 

60110,312-426-5900 ..................................... 801083, 001137 
§ Newport Electronlcs,630 E. Young St., Santa Ana, CA 92705, 714-540-4914 

................................................................. 001388 
§ Selko Instruments U.s.A., Inc., 2990 W. lomita Blvd., Tonance, CA 90505, 

213-517-7770 .................................................... B'1085 
Setra Systems, Inc., 45 Nagog Park, Acton, MA 01720, 

508-263-1400;1-800-25-SETRA ••••••••••••••••••••••••••••••• B'1922-1923 
Sharp, Microelectronics Div., Display Grp., Sharp Plaza, Mahwah, NJ 07430, 

201-529-8757 .......................................... B'1086,1088-1091 
Sharp, Microelectronics Dlv., OptoelectroniCS, Sharp Plaza,Mahwah, NJ 07430, 

201-529-8757 .................................................... B·1294 
§ Shelly Associates, Inc., 14281 Chambers Road, Tustin, CA 92680,714-669-9850 

................................................................. B'1092 
VL Electronics, Inc, 3171 Los Feliz Blvd. Suite 303, Los Angeles, CA 90039, 

213-661-8683 .................................................... B'1103 
§A.C.lnteriace Inc., 15560 Rockfield, Unij IE, Irvine, CA 92718 ........... 714-472-9524 
§ Alps ElectriC (USA), Inc, 3553 N. First Sl, San Jose, CA 95134 ......... 408-946-6000 

Cornputerwise, 302 N. Winchester, Olathe, KS 66062 ................... 913-829-0600 
Crystaloid ElectroniCS, Box 628, Hudson, OH 44236 .................... 216-655-2429 
Displaytech, Inc., 2200 Central Ave., Boulder, CO 80301 ................. 303-449-8933 

t EEV Inc., 4 Westchester Plaza, Elrnsford, NY 10523 . . . . . . . . . . . . . . . . . . . .. 914-592-6050 
E~orm, Inc., P.O. Box 7362, Reno, NV 89510 ............................ 702-356-1734 

§ Epson Arnerica, Inc, 3415 Kashiwa Sl, Torrance, CA 90505 ............ 213-534-4500 
t Evershed & VIgnoles, Ltd., Meggitt Holdings P. L C, Acton Lane, Chiswick, London, 

ENGLAND W4 5HJ .................................................... 01-994-3670 
§Extech Instruments Corp, 150 Bear Hill Ad., Waltham, MA 02154 ....... 617-890-7440 
tFerna Elctrns. Corp, 12-6 Edgeboro Rd., E. Brunswick, NJ 08816 ....... 201-238-1223 
H~achl America, Ltd., 2210 OToole Ave., San Jose, CA 95131 .......... 408-435-8300 

t Hughes Aircraft Co., MIcroelctms. Sys. Div, 2601 Campus Dr, Irvine, CA 92715 
....................................................................... 714-752-3800 

International Instrumentation, Inc, 2282 Townsgate Ad., Westlake Vig., CA 91361 
· . . . . .. . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . .. 805-495-7673 

§LXD, Inc, 24500 Highpoint Road, Beachwood, OH 44122 ............... 216-292-3300 
LZR Electronics, Inc, 8174 Beechcraft Ave, GMhersburg, MD 20879 ... 301-921-9440 
Polaroid Corp., Powercard Div., 391 Totten Pond Rd., WaRham, MA 02159 

.. . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . .. . . . . . . . . . .. .. .. . . . . .... 617-890-6789 
Relay SpeciaRies, 17 Raritan Rd., Oakland NJ 07436 .•................. 201-337-1000 

§Shokai Far Eas~ ltd, 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
§Stanley/AC Interface, 17911 Sampson Lane, Costa Mesa, CA 92647 ... 7t4-841-6090 
§ Sumitronics, Inc" Sumitomo Corporation, 580 N. Pestoria Ave, Sunnyvale, CA 94086 

....................................................................... 408-737-7683 
t Teledyne Microelectronics, 12964 Panama St, Los Angeles CA 90066 

........................................................ 213-822-8229;213-870-9831 
Texmate, Inc., 348 S. Cedros Ave., P.O. Box 2000, Solana Beach, CA 92075 

....................................................................... 619-481-7177 
§ Thor Electronics, 321 Pennsylvania Ave., linden, NJ 07036 ............. 201-486-3300 
t UCE, Inc., 35 Rockland Rd, Norwalk, CT 06854 .......................... 203-638-7509 

Displays, Message-2450 
AHair Exchange Corporstlon, 19205 Parthenia St, Ste. F, Northridge, CA 91324, 

818-701-6977;800-824-5620 ....................................... B'1034 
AND, William J. Purdy Co., 770 Airport Blvd., Burlingame, CA 94010, 

415-347-9916 ............................................... B'1038,1107 
§ Babcock Display Products, Inc., A Subsidiary of Babcock, Inc., 1051 S. East St, 

Anaheim, CA 92805, 714-491-5121 ................................. B'1042 
§ Cherry Electrical Products, Cherry Corporation, 3600 Sunset Avenue, Waukegan, 

IL 60087,312-360-3500 ........................................... B'1045 
§ Dale ElectroniCS, Ine., Columbus Div., 2064 12th Ave., Columbus, NE 68601, 

402-564-3131 ............................................... B01047-1049 
t DCllne., 14812 W. 117th Street, P.O. Box 215, Olathe, KS 66061, 913-782-5672 

................................................................. B·1054 
Dio-Rey, Div. of Info-Lite, 422 Cliff St, FairvieW, NJ 07022, 201-941-4455 

............................................................ B'1060,1062 
Fujitsu Components of America, 3320 Scott Blvd., Santa Clara, CA 95054, 

408-727-1700 ............... ,.................................... B'1070 
Jayco Plaatics of CIIlifomia, Inc., 507 W. Blueridge Ave., Orange, CA 92665, 

714-974-1701 ;................................................... B'1825 
NEi Ferranti-Packard Electronics Ltd., NEI Canada, 6030 Ambler Dr., Mississauga, 

Onl, CANADA L4W 2P1, 416-624-3020 ............................. 801145 
§t NES, Inc. (Nationwide Electronic Systems), 3003 Wakefield, Carpentersville, IL 

60110,312-426-5900 ................................. ..001137,1382-1386 
§ Sharp, Microelectronics Div., Optoelectronics; Sharp Plaza, Mahwah, NJ 07430, 

201-529-8757 .................................................... B'1151 
Staver Co., Inc., 41-51 Sax,on Ave., Bay Shore, NY 11706, 516-666-8000 

•••••••••••••••••••.••••••••••••••••••••••••••••••••••• B'1093,1096-1097 
t Aydin Corp., 700 Dresher Rd, Horsham, PA 19044 ...................... 215-857-7510 

Capitol Swijch Inc, Box 890, Danbury, CT 06810 ....................... 203-744-3300 
§Cincinnati Electrosys, 420 Wards Comer Rd., Loveland OH 45140 ..... 513-831-4347 

Elec-tek, Inc., 10280 Alliance Rd, Cincinnati, OH 45242 ....... : ......... 513-793-7937 
Futaba Corporation of America, Electronic Components Division, 711 East State Pkwy., 

Schaumburg, IL 60173 ................................................ 312-884-1444 
The IVYnet Company, One Gale Rd., Brick, NJ 08723 ................... 201-920-6807 

§Kessler-Ellis Prods., 120 1st Ave, Atlantic Highlands, NJ 07716 .......... 201-291-0500; 
800-631-2165 

Nu-Media, 1075 Featherstone, Pontiac, MI48057 ....................... 313-373-1165 
t Penn Keystone Corp., Div. 01 C & K Components, Ives Road, Wallingford, CT 06492 

· .. . . .. . . .. . . . .. . .. . . .. . . . . . .. . . . . .. . . . . . . . . .. .. . . . . . . . . . . . .. . .. . . . .... 203-269-8701 
tQuantum Electronics, Inc, RD. 4, Box 6MA, Lewistown, PA 17044 ..... 717-242-1132 

Siemens Components, Inc., Optoelectronics Division, 19000 Homestead Rd., Cupertino, 
CA 95014 ............................................................ 408-257-7910 

Telegenix, Inc., Diy. oIlnductotherm Industries, P.O. Box 5550, Cherry Hill, NJ 08034 
· . . . . .. . .. . . .. . . . . .. . . .. . . . . . . . . .. . . . .. . .. . .. . . .. . . . .. .. . . . .. . . . . . .. ... 809-424-5220 

t UCE, Inc., 35 Rockland Rd., Norwalk, CT 06854 ......................... 203-838-7509 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 

Displays, Multifunction-2450 
Dale Electronics. Inc.. Columbus Dlv •• 2064 12th Ave •• Columbus. NE 68601. 

402-5/i4-3131 ................................................ '. ... 8>1047 
Fujitsu Componenta 01 America. 3320 Scott Blvd •• Santa CIIII'8. CA 95054. 

408-727-1100 .................................................... B.1070 
Capitol SwHch Inc., Box 890. Danbury. CT 06810 ....................... 203-744-3300 

t Kaiser Electronics, Kaiser Aerospace & EIctms., 2701 Orchard Pkwy, San Jose, CA 
95134 . . .. .. . . . .. . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. 408-432-3000 

Displays, Planar Gas Discharge-2450 
canyon EIctrns.. 2001 W. North Lane. Phoenix. AZ 85021. 602-944-4421 ••.•• 

B·1044 
§ Cherry Electrical Producl8. Cherry Corpore1lon. 3600 Sunset Avenue. Waukegan. 

IL 60087. 312-360-3500 .......................... _................ B.1045 
§ Dale ElectroniCS. Inc •• Columbus Dlv •• 2064 12th Ave.. Columbus. NE 68601. 

402-564-3131 .................................................... B.1047 
§ Densitron Corporation. 2540 W. 237th St.. Tamonce. CA 90505. 213-530-3530 

................................................................. B·1053 
Industrial Electronic Engineers. n40 Lamona Ave •• Van Nuys. CA 91405. 

818-78N)311 .................................................... B.1074 
§ Newport Electronics. 630 E. Young St.. Santa Ana. CA 92705. 714-540-4914 

................................................................. 001368 
§ Babcock Display Products, Inc., A Subsidiary of Babcock, Inc, 1051 S. East St, Anaheim, 

CA 92805 ............................................................ 714-491-5121 
t Displays, Inc., Mifflin Countey IndL Pk.. Ate. 4. Box 6AAA. Lewistown, PA 17044 

.... ................................................................... 717-242-2541 
t Evershed & Vignoles, Lid., Meggitt Holdings P. L C, Acton Lane. Chiswick, London, 

ENGLAND W4 5HJ .................................................... 01-994-3670 
§t Interstste Electronics Corp., Box 3117. 1001 E Ball Rd.. Anaheim, CA 92803 

....................................................................... 714-635-7210 
tQuantum Electronics, Inc, R.D. 4. Box 6AAA. Lewistown, PA 17044 ..... 717-242-1132 

Telegenix, Inc., Div. of Inductotherm Industries, P.O. Box 5550. Cherry Hil~ NJ 08034 
. . . . . . . .. .. . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . .. . . . .. . . . . . . .. . . .. . . .. 609-424-5220 

Displays, Plasma-2450 
§ Babcock Display Producl8. Inc •• A Subsidiary 01 Babcock. Inc •• 1051 S. East St.. 

Anaheim. CA 92805. 714-491-5121 ................................. 8.1042 
§ Cherry Electricsl Producl8. Cherry Corpore1lon. 3600 Sunset Avenue. Waukegan. 

IL 60087. 312-360-3500 ........................................... 8.1045 
§ Dale Electronics. Inc •• Columbus Dlv., 2064 12th Ave •• Columbus. NE 68601. 

402-564-3131 ............................................... 8.1047-1049 
§t Densitron Corpore1ion, 2540 W. 2371h St.. Tamonce. CA 90505. 213-530-3530 

................................................................. 8·1053 
§ Fujitsu Componenta 01 America. 3320 Scott 8Ivd •• Santa Clara. CA 95054. 

408-727-1700 .................................................... 8.1070 
Industrial Electronic Engineers. n40 Lamona Ave •• Van Nuys. CA 91405. 

818-787-0311 .................................................... 8.1074 
Futaba Catporation 01 America, Electronic Components Division, 711 East State Pkwy, 

Schaumburg, IL 80173 ............................................. 312-884-1444 
tMiHope Corp, lnO WaH WhHman Rd.. Melville, NY 11747 .............. 516-42(J..()2oo 
t Orbit Instrument Corp., 80 Cabot CL Hauppauge, NY 11788 ............ 516-435-6300 
t Orbit Instrument 01 Gat. 6431 Global Dr, Cypress, CA 90630 ........... 714-527-0561 
tSinger Co, Ubrascope Div, 833 Sonora Ave., Glendale, CA 91201 ...... 818-244-6541 

SUmitronics, Inc" SumHomo Corporation, 580 N. Pastoria Ave, Sunnyvale, CA 94066 
....................................................................... 408-737-7663 

Teiegenix, Inc., Div. ollnductofhenn Industries, P.O. Box 5550, Cheny HiI~ NJ 08034 
. . .. . . . .. . .. . . . .. . . . . . .. . .. . . . . . .. . .. .. . . . . . . . . . . . . . . . .. . . . .. .. . .. . .. .. 609-424-5220 

Displays, Programmable-2450 
§ Babcock Display Producl8. Inc.. A Subsidiary 01 Babcock, Inc •• 1051 S. East St.. 

Anaheim. CA 92805.714-491-5121 ................................. B.1043 
§ Cherry Electricsl Producl8. Cherry Corporation. 3600 Sunset Avenue, Waukegan. 

IL 60087.312-360-3500 ........................................... B.1045 
§ Dale Electronics. Inc •• Columbus DIY •• 2064 12th Ave .• Columbus. NE 68601. 

402-564-3131 ............................................... 8.1047-1049 
DI .... Rey. Dlv. oIlnf .... uta. 422 Cliff St.. Fairview. NJ 07022, 201-941-4455 

•••••••.••••••••••••••••••••••••••••••••••••••••.•.•••• 8·1056-1057.1062 
§ Kessler-Ellis Prods.. 120 1st Ave.. Atlantic Highlands. NJ On16. 

201-291-0500;800-631-2165 ....................................... 001134 
American Control Technology, Microdot Graphics, Inc., 825 Village Quarter Rd.. West 

Dundee, IL 80118 .................................................... 312-426-6780 
§Cincinnati Electrosys" 420 Wards Comer Ad., Loveland, OH 45140 ..... 513-631-4347 

Futaba Catporation of America, Electronic Components Division, 711 East State Pkwy, 
Schaumburg, IL 80173 ............................................... 312-884-1444 

§ITT Gilfillan, ITT Corp, 7821 Orion Ave, P.O. Box 7713,Van Nuys, CA 91408 
........................................•.............................. 818-988-2600 

The IVYne! Company, One Gale Rd, 8rick, NJ 08723 ................... 201-92(}'6807 
Matrox Electronic Systems, 1055 St Regis Blvd.. Dorva( au, CANADA H9P 2T 4 

.......•................................•.............................. 514-685-2630 
Nu-Media, 1075 Featherstone, Pontiac, MI 48057 ....................... 313-373-1165 
Omega Engineering, Box 4047, Stamford, CT 06907 .................... 203-359-1660 

§t Siemens Components, Inc., OptoelectroniCS Division, 19000 Homestead Rd.. Cupertino, 
CA 95014 ............................................................ 408-257-7910 

Displays, PrOjection Type (CRT; Electromechanical; 
Film; Light Valve)-2450 

t Industrial Electronic Engineers. n40 Lemona Ave.. Van Nuys. CA 91405. 
818-787-0311 .................................................... 8.1074 

Sharp. MicroelectroniCS Div •• DIsplay Grp •• Sharp Plaza. Mahwah. NJ 07430. 
201-529-8757 .................................................... 8·1086 

Aydin Corp, 700 Dresher Rd, Horsham, PA 19044 ...................... 215-657-7510 
§ Data General, 4400 Computer Dr, Westboro. MA 01581 ............•... 617-366-8911 
t Devco Engineering, 36 Pier Lane West Fairfield, NJ 07006 ............. 201-CA8-0321 

Dotronix, 160 First St SE New Brighton MN 55112 .................... 612-633-1742 
ESSCO Inds., P.O. Box 515, Siena Madre, CA 91024-0515 .............. 818-355-6315 

Displays, Status-2450 
Hughes Aircraft Co,lndustrial Products Division, 6155 EI Camino Rea/, carlsbad, CA 

92009 ................................ 1............................... 619-931-3000 
Hughes Aircraft Co, Microelclms. Sys, Div, 2801 Gampus Dr,lrvine, CA 92715 

....................................................................... 714-752-3800 
MHsubishi Electronics, 991 Knox Street Torrance, CA 90502 ........... 213-515-3993 

tOrbit Instrument Corp., 80 Cabot CL Hauppauge, NY 11788 ............ 516-435-8300 
t Orbit Instrument 01 Ca~ 6431 Global Dr, Cypress, CA 90630 ........... 714-527-()561 

§t Shelly Associates, Inc, 14281 Chambers Road, Tustin, CA 92880 ....... 714-669-9850 
tSinger Co, Ubrascope Div, 833 Sonora Ave., Glendale, CA 91201 ...... 818-244-6541 
t Systems Research Laborotorias, Arvin/CaIspan, 2800 Indian Ripple Rd.. Dayton, OH 

45440 . . .. . . . .. . . . .. . . . . .. . .. . . . . . . . . . . . . .. . .. . . .. .. . . .. .. . .. . . . . . .. .. 513-426-6000 
tTenninal Data Corp., 15733 Crabbs Branch Way, Rockville, MD 20855 .. 301-921-8282 
t UCE, Inc., 35 Rockland Rd.. Norwalk, CT 06854 ......................... 203-838-7509 

Displays, Remote-2450 
Applied Data Syatams. 9811 Mallard Dr •• Ste. 203. Laurel. MD 20708, 

800-541-2003;301-953-9326 ....................................... 8.1041 
§ 8abcock Display Producl8. Inc •• A Subsidiary 01 Babcock. Inc •• 1051 S. East St. • 

Anaheim. CA 92805, 714-491-5121 .•.•••••••••••.•••••.••••••• 8.1042-1043 
§ Dale Electronics. Inc •• Columbus Dlv •• 2064 12th Ave •• Columbus. NE 68601. 

402-564-3131 ............................................... 8>1047,1049 
t DCllnc., 14812 W. 1171h Street. P.O. Box 215. Olathe. KS 66061. 913-782-5672 

• • . • • • • • .. • • • .. • • • • • • • . .. . • .. .. .. • • . • • • . .. • • • • . • • • • • • . ... 8.1054. 001356 
§ Electro-Numerics. Inc.. 1811 Reynolds. Irvine. CA 92714. 714-250-1501 •••••• 

001369 
Excel Technology Inti. Corp., 4-5 Stryker Le.. Hillsborough IndL Pk.. Balle Mead • 

NJ 08502. 201-874-4747 ..................................... 8.1068-1069 
Inter-Markat, 1946 lehigh Ave •• Glenview. IL 60025.312-729-5330 •.•••• 8.1153 

§ IVO Industries, Inc.. 201 Industrial Way W •• Eatontown. NJ 07724. 201-542-5151 
............ ............................................. 8·1076.001133 

§ Kessler-Ellis Proda.. 120 1st Ave .• Atlantic Highlands. NJ On16. 
201-291-0500;800-631-2165 ....................................... 001134 

§t NES. Inc. (Nationwide Electronic Systems), 3003 Wakefield. carpentersville. IL 
60110.312-426-5900 •.••.••.•••••.•.•.•••.••.•• 8.1083,001137.1382-1387 

Newport ElectroniCS, 630 E Young St.. Santa Ana. CA 92705, 714-540-4914 
............................................................ 001368-1369 

Staver Co •• Inc., 41-51 Saxon Ave •• Bay Shore. NY 11706. 516-666-8000 
• ........................................................... 8·1093-1097 

Austron, Inc, P.O. Box 14766, Austin, TX 78761-4766 ........ 512-251-2341 
tCapHol SwHch Inc, Box 890, Danbury, CT 06810 ....................... 203-744-3300 
§Chrono-iog Corp, 2 W. Park Rd.. Havertown, PA 19083 . 215-853-1130 
§Cincinnati Electrosys" 420 Wards Comer Rd.. Loveland, OH45140 ..... 513-631-4347 

Colorgraphic Communications Corp, New Peachtree Rd.. P.O. Box 80448, Atlanta, GA 
30366 . . . . . . . . . .. . . . . . . .. . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 404-455-3921 

G-Tek Inc, 4 Railroad Ave, Wakefield, MA 01880 ....................... 617-246-1720 
Datachron Inc, 1150 E Stanford Court, Anaheim, CA 92805 ............ 714-385-1705 
Daytronic Corp, Hawker Siddeley, 2589 Corporate P~ Miamisburg, OH 45342 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 513-666-3300 
Elec-tek, Inc, 10280 Alliance Ad., Cincinnati, OH 45242 ............ 513-793-7937 

t Hartman Systems, Figgie Inti, 380 WoH Hill Rd.. Huntington Sta. NY 11746 
....................................................................... 516-427-7500 

tlnlodex, Inc., 10 Venus Dr, Wolcott, CT 06716 .......................... 203-757-9291 
The IVYne! Company, One Gale Rd.. Brick, NJ 08723 ................... 201-92D-6807 
KMC Systems, Inc, 140 Greenwood Ave. (Bldg. 3), Midland PI<., NJ 07432 

....................................................................... 201-447-0007 
Kode, Odetics, 1515 S. Manchester Ave., Anaheim, CA 92802 . . . . . . . . . . . 714-758-0400 

§LFE, Instruments Dlv, 55 Green St, Clinton, MA 01510 ................. 617-835-1000 
Nu-Media, 1075 Featherstone, Pontiac, MI48057 ....................... 313-373-1165 
Systems Data, Inc, 2630 Copley Road, P.O. Box 4297, Akron, OH 44321 

· .. . . . . . .. .. . . . .. . . . . . . .. . . . . . . . . . . .. . . . . . . . ... . . . . . . . . . . . . . . . 216-666-0085 
t UCE, Inc, 35 Rockland Rd.. Norwalk, CT 06854 ............... 203-638-7509 
§Vidco, 8029 S.W. Cirrus Dr, Beaverton, OR 97005 ...................... 503-641-1804 

Displays, Status-2450 
§ A E G Corporation. Route 22-0rr Drive, P.O. Box 3800, Somerville. NJ 

08876-1269,201-231-8300 ........................................ 8.1105 
Altair Exchange Corporation. 19205 Parthenia St.. Ste. F, Northridge. CA 91324. 

818-701-69n;8OO-824-562O ....................................... 8·1034 
Amparex Electronic Company. A Dlv. 01 North American PhlHps Corpore1ion, 

Providence Pike. SlatersVille. RI 02876.401-762-3800 •••••••••••••••• 8.1037 
§ Babcock Display Products. Inc .• A Subsidiary 01 8abcock. Inc ••. 1051 S. East St.. 

Anaheim. CA 92805. 714-491-5121 ................................. 8.1042 
Canyon Elctrna.. 2001 W. North Lane. Phoenix. AZ 85021. 602-944-4421 .•... 

8·1044 
§ Cherry Electrical Producl8. Cherry Corporation. 3600 Sunset Avenue. Waukegan. 

IL 60087, 312-360-3500 ........................................... 8·1045 
C-Tek Inc •• 4 Railroad Ave .• Wakefield. MA 01880,617-246-1720 •.• 001126-1127 

t DCllnc., 14812 W. 1171h Street. P.O. Box 215, Olathe. KS 66061. 913-782-5672 
................................................................. 8·1054 

§ Dlalight Corp •• North American Philips. 1913 Atlantic Ave •• Manasquan. NJ 08736. 
201-223-9400 ............................................... B.1115,1124 

t Dio-Rey. Dlv. 01 Info-uta. 422 Cliff St.. Fairview. NJ 07022. 201-941-4455 
................................................................. 8·1062 

Electro-Numertcs.lnc .• 1811 Reynolds. Irvine. CA 92714. 714-250-1501 ••••.• 
001369 

t Industrial Electronic Engineers. n40 Lamona Ave •• Van Nuys. CA 91405, 
818-787-0311 .................................................... 8·1074 

IVO Industries. Inc.. 201 Industrial Way W .• Eatontown. NJ On24. 201-542-5151 
................................................................. B·1076 

t Minelco Inc. - A Talley Ind •• 135 S. Main St.. Thomaston. CT 06787-G459. 
203-293-8261 ............................................... 8·1140-1141 

NEI Ferranti-Packard Electronics Ltd •• NEI canada. 6030 Ambler Dr •• Misslsaauga. 
Onto CANADA L4W 2P1. 416-624-3020 •••••••••••••••••••••••• 8.1143-1145 

§t NES. Inc. (NationWide Electronic Systems). 3003 Wakefield. carpentersville. IL 
60110.312-426-5900 ................................... 001137.1382-1387 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Displays, Status-245(l (Cont'd) 
Sharp, Microelectronics Dlv., Optoelectronics, Sharp Plaza, Mahwah, NJ 07430, 

201.529-8757 •••••••••••••••••••••••••••••••••••••••••• a 01148-115O,1294 
§t Shelly ASSOCiates, Inc., 14281 Chambers Road, Tustin,. CA 92680, 714·669·9850 

· ••••••••••••••••••••••••••••.••••••.••••••••••••••••••••••••••••• a01092 
§t Sorenson Ughted Controls, 75 Locust St, Hartford, CT 06114, 

203·527·3092;1-1100·243-0240 ..................................... 801161 
Staver Co., Inc., 41·51 Saxon Ave., Bay Shore, NY 11706, 516-666-8000 

• • • • • • . • • • • • • • • . • • • • • • • • • . • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • •• a 01093-1097 
Applied Systems Corp. 26401 Harper Ave., Sl Clair Shores, MI48081 .. 313-779-8700 
AutomatiOll Displays Inc., 3533 N. White Ave., Eau Claire, WI 54703 . . . .. 715-834-9595 

tCapitol Switch Inc., Box 890, Danbury, CT 06810 ....................... 203-744-3300 
§ Cincinnati Electrosys., 420 Wards Comer Ad., Loveland, OH 45140 ..... 513-831-4347 

Datum Inc., Timing! Aacom Divisions, 1363 S. State College Blvd., Anaheim, CA 
92806-5790 ...............................................•.......... 714-533·6333 

Daytronic Corp., Hawker Siddeley, 2589 Corporate PL Miamisburg, OH 45342 
· .. . .. . .. . . . .. .. ...................................................... 513-866-3300 

Display Devices, Inc., Box 667, Encinitas, CA 92024 ..................... 619-753-0113 
Elec-tek, Inc. 10280 Alliance Rd., Cincinnati, OH 45242 ................. 513-793-7937 
ESSCO Inds., P.O. Box 515, Sierra Madre, CA 91024-0515 .............. 818-355-8315 

t Hartman Systems, Figgie Inti. 360 Wo~ Hill Rd., Huntington Ste., NY 11746 
....................................................................... 518-427-7500 

Hughes Aircrall Co. Microelctms. Sys. Div. 2801 Campus Dr. Irvine, CA 92715 
....................................................................... 714-752-3800 

t Infodex, Inc., 10 Venus Dr., Wolcott, CT 06716 ......•..•.....•.......... 203-757-9291 
t ISC cardion Electronics, Inc. Long Island Expwy. Woodbury, NY 11797 

§ Jt<l Q,;;.;;c;.;~~·~;~ti~~: ; 3343' p;;,ct~'s;,: p~~i;';~ CA' ~1'331' : :: :~~:~~ 
KeHron Corp., Miniprinters Div. 225 Crescent Sl, Waltham, MA 02154 ... 617-894-8700 
KMC Systems, Inc., 140 Greenwood Ave. (Bldg 3), Midland Pk., NJ 07432 

· . . . . .. . .. . . .... . . . .. . .. . . ... ........ .................................. 201-447-0007 
Kode, Odetics, 1515 S. Manchester Ave., Anaheim, CA 92802 ........... 714-758-0400 

§ Mitsubishi Electronics, 991 Knox Street, Torrance, CA 90502 ........... 213--515-3993 
t Penn Keyslone Corp. Div. of C & K Components, Ives Road, Wallingford, CT 06492 

· . . . . . . . . . . . . . . . . . . . . .. ............................................... 203--269-8701 
Plasmarc Technologies, Inc. 180 Passaic Avenue, Fairfield, NJ 07006 .. 201-575-0870 

tQuanlum Electronics, Inc., RD. 4, Box 6AAA, Lewistown, PA 17044 ..... 717-242-1132 
Schaevitz Engineering, U.S. 130, Union Ave. Pennsauken, NJ 08110 .. .. 808-662-8000 

§ TEC, 2727 N. Fairview, Box 5646, Tuscon, AZ 85703 ................... 802-792-2230 
t Teledyne Microelectronics, 12964 Panama St, Los Angeles, CA 90066 

........................................................ 213-822-8229;213-870-9831 
Track Equipment Div. of Entec Corp., 32 Daniel Webster Hwy. Merrimack, NH 03054 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 603-882-7743 
tTransicoil, Inc. Trooper Rd, P.O. Box 99, Worcester, PA 19490-9990 .... 215-277-1300 
t UCE, Inc., 35 Rockland Ad., Norwalk, CT 06854 ............ .. .. .. .. .. ... 203-838-7509 
§Vidco, 8029 S.w. Cirrus Dr. Beaverton, OR 97005 ...................... 503-641-1804 

Displays, Storage Tube - See Displays, CRT (Vol. A) 

Displays, Surface Mount-2450 
NEI Ferranti·Packard Electronics Ltd., NEI Canada, 6030 Ambler Dr., Misslssauga, 

Ont, CANADA L4W 2P1, 416-624-3020 •.•••••.••.••••.•••••••• a 01143-1144 
§t NES, Inc. (Nationwide Electronic Systems), 3003 Wakefield, Carpentersville, IL 

60110,312-426-5900 .................................. "......... a01083 
t Barrington Plastics, 3838 Church Road, Mt Laurel, NJ 08054 ........... 609-235-5151 
t Data Check CorporatiOn, 9918 Via Pasar, San Diego, CA 92126 ........ 619-578-0101 

Dio-Ray, Div. of InfO-lite, 422 Cliff Sl, Fairview, NJ 07022 . . . . . . . . . . . . . .. 201-941-4455 
Futaba Corporation of America, Electronic Components Division, 711 East State Pkwy., 

Schaumburg, IL 60173 ............................................... 312-884-1444 
t Metron Optics Inc., P.O. Box 690, Solana Beach, CA 92075-0690 ....... 619-755-4477 

Displays, Touch Sensitive (Infrared & Mechanical) - See 
Touch Monitors (Vol. D), Touch Panels (Vol. D), Touch 
Terminals (Vol. D) 

Displays, Tube - See Tubes, Readout (Vol. A) 

Displays, Vacuum Fluorescent-2450 
§ Babcock Display Products, Inc., A Subsidiary of aabcock, Inc., 1051 S. East St, 

Anaheim, CA 92805, 714-491-5121 ............................ 801042·1043 
Densltron Corporation, 2540 W. 237th St, Torrance, CA 90505, 213-530-3530 . 

§t Ind~;,j,j~i E~~~i~' E~~i;';';'~: iii.(, u.;;,;,~~ A~~.: 'v~~ 'N~~~: '6A' 91405: 801052 
818-787-0311 .................................................... a 01074 

§tNEC ElectroniCS, Inc., 401 Ellis Street,Mountain View, CA 94039-7241, 
415-960·6000 .,............................................. 801080-1081 

AT&T, 555 Union Blvd., Allentown, PA 18103 ........................ 1-800-372-2447;ln 
Canada:I-800-553-2446 

Comark Corp., 93 W Sl, P. O. Box 474, Medfield, MA 02052 ............. 617-359-8161 
§t Digital Electronics, 31047 Genstar Road Hayward, CA 94544-7831 ..... 415-471-4700 

Futaba Corporation of America, Electronic Components Division, 711 East State Pkwy. 
Schaumburg, IL 80173 ............................................... 312-884-1444 

Noritake Co. Inc., Noritake Co. Lim~ed (Japan), 23820 Hawthorne Blvd., Ste. 100, 
Torrance, CA 90505 .................................................. 213-373-6704 

Varo, Inc., Electron Devices Div. 2203 W. Walnut St, Garland, TX 75046 
....................................................................... 214-487-4129 

Display Sets (MIL), Computer-3475 - See Vol. D 

Dissipators, Heat - See Heat Sinks, Semiconductor 
(Vol. C), Heat Sinks, Soldering (Vol. C) 

Distortion Analyzers, Indicators - See Analyzers, AF 
(Vol. D) 

PRODUCT . INDEX & DIRECTORY 

Distributed Control Systems & Components-2200 - See 
Vol. D 

Dividers, Analog-3130 - See Vol. A 

Dividers, Frequency-3450 - See Vol. A 

Dividers, Power (LF, HF, VHF, UHF)-3450 - See Vol. A 

Dividers, Power, Microwave-3450 - See Vol. A 

Dividers, Voltage-Also See Networks, Resistance; 
Transformers, Voltage Dividing-2900 - See Vol. D 

Doublers, Frequency - See Multipliers, Frequency (Vol. A) 

Doublers, Voltage-Also See Rectifiers, Bridges & 
Assemblies-4800 - See Vol. A 

Down Converters-3400 - See Vol. D 

Drafting Machines-4200 - See Vol. C 

Drafting Symbols, Dry Transfer, Pressure Sensitive, etc. 
(Incl. Lettering)-4200 - See Vol. C 

Drawers, Sliding-1400 - See Vol. C 

Drills & Accessories, Manual & Power-5400 - See 
Vol. C 

Drivers & Decoders For Readouts-2450 
Babcock Dlsptay Products, Inc., A Subsidiary of aabcock, Inc., 1051 S. Eaat St, 

Anaheim, CA 92805, 714-491-5121 •••••• , ••• , •••••••• , •• , ••• ,...... a01043 
CTS Corporation, Microelectronics Div., 1201 Cumberland Ave., W. Lafayette, IN 

47906, 317-463-2565 ••••.••••••••••••••••• , ••••••••••• , •••••• ,... A01733 
§ Dlallghl Corp., North American Philips, 1913 Atlantic Ave., Manasquan, NJ 08736, 

201-223-9400 ••.•••••••••••••••••••••••••••••••••••••••••••• a 01115,1124 
Dle-Rey, Div. of Info-Lile, 422 Cliff St, Fairview, NJ 07022, 201-941-4455 

••••••••••••••••••••••••••••.••••••••.•••••••••••••••••••••• 801058-1062 
§t ERA/REFAC ElectroniCS, Inc., Wast Hill Rd., Winsted, CT 06098,203-379-2731 

t Ind~~ri~i iil~;;';~I~' E~~I~~: ii40 ~;;.~~ ... A~~.: v~~ 'N~~: CA' 91405: 
801067 

818·787-0311 .................................................... a ol074 
NEC ElectroniCS, Inc., 401 Ellis Street, Mountain View, CA 94039·7241, 

415-960''!CI00 .......... ;.................................... a 01279,1281 
NEI Ferranti·Packard Electronics Lid., NEI Canada, 6030 Ambler Dr., Mississauga, 

Ont, CANADA L4W 2P1, 416-624·3020 ............................. a01145 
Philips ECG, Amparex Electronics Corp., A North American Philips Co., 100 Firat 

Ave., Waltham, MA 02254, 617-890-6107 •••.•••••••••.••••••••.•••• A02135 
AT&T, 555 Union Blvd., Allentown, PA 18103 ........................ 1-1!00-312-2447;ln 

Canada:l-BOo-553-2446 
Automation Displays Inc., 3533 N. While Ave., Eau Claire, WI 54703..... 715-634-9595 

§C-Tek Inc. 4 Railroad Ave., Wakefield, MA 01880 ....................... 617-248-1720 
tDionics, 65 Rushmore St, Westbury, NY 11590 ......................... 518-997-7474 
t Exar Corp., 2222 Qume Dr. P.O.Box 49007, San Jose, CA 95161-9007 ...•.........•... 

406-732-7970 
§t General Electric Solid State Div. G.E. Corporation, Route 202, Somerville, NJ 06876 

. . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . • . . . . . . • . .. 201-685-6530 
§ Hewlett-Packard Co., 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 

.. . . . . . . . . .. . . . . .. . . . .. . . . .. .. . . .. . .. .. . . .. . .. . . .. . .. . .. . . . . .. . .. .. Call Local Sis. Off. 
§ LSI Computer Systems, Inc., 1235 Walt Whitman Rd., Melville, NY 11747 

....................................................................... 518-271-0400 
tOrbitlnstrument Corp. 80 Cabot Ct., Hauppauge, NY 11788 ............ 516-435-8300 

§tRCA Solid Slate Div., CMOS IC Mktg., Rle. 202, Somerville, NJ 08876 ... 201-685-6000 
RCA Solid Slate Div., Linear Integrated Circuits, Rle. 202, Somerville, NJ 08876 

.............•.....................•..•............................... , 201-685-6000 
Shelly Associates, Inc. 14281 Chambers Road, Tustin, CA 92680 ....... 714-669-9850 

§t Supertex, Inc. 1225 Bordeaux Dr., P.O. Box 3607, Sunnyvale, CA 94088-3607 
..........•...........•.............................•........•......... 406-744-0100 

§ TEC, 2727 N. Fairview, Box 5646, Tuscon, AZ 85703 ................•. .802-792-2230 
§t Teledyne Semiconductor, 1300 Terra Bella Ave., PO Box 7267, Mountain View, CA 

94039-7267 .......................................................... 415-968-9241 
t UCE, Inc., 35 Rockland Rd. Norwalk, CT 06854 ...•.....•............... 203-838-7509 

Wilson, H. F. Engineering Co. 475 Taft Ave., Glen Ellyn, IL 60137 •...... 312-469-6473 

Drivers, Chopper-1100 - See Vol. D 

Drivers, Hardware & Software-2000 - See Vol. D 

Drivers, Nut-5400 - See Vol. C 

Drivers, Solenoid-4550 
Unear Motions Co., 17025 Dubesor St, Valinda, CA 91744, 818-918-7806 

•••••••••••••••.•••••••••••••••.••••••• '" ••••••••••••••••••••••• a01627 
t Ross Engineering Corp., 540 Westchester Dr., campbell, CA 95008, 408·3n-4621 

................................................................. a 0 15n 
§t Antex Electronics Corp., 16100 S. Figueroa St, Gardena, CA 90246 . . . . . 213--532-3092 

tCircuit Technology Inc., 160 Smith Sl, Farmingdale, NY 11735 .......... 516-293-8686 
tDionics,65 Rushmore St,Westbury, NY 11590 ......................... 518-997-7474 
§ MKC Electronics Corp. 9205 Quivira Road, Overland Park, KS 66215 . . . 913-894-9711 
§ Narnco Controls, An Acme-Cleveland Co. 7567 Tyler Blvd., Mentor, OH 44060 

.................•...•..................•.............................. 218-948-9900 
§Sanken Electric Co. Ltd., Overseas Operations, 1-22-8 NishHkebukuro, Toshime-kU,' 

Tokyo, JAPAN 171 ..................................................... 03-988-6164 
§t Silicon General, 11861 Western Ave. Garden Grove, CA 92641 ......... 714-898-8121 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
VoHex, 3460 Great Neck Ad., Amityville, NY 11701 . . . . . . . . . . . . . . . . . . . . . 516-842-2772 

Drivers, Speaker-1300 - See Vol. D 

Drivers, Surface Mount-1100 - See Vol. D 

Drivers, Switch-3450 - See Vol. A 

Drivers, Tube - See Drivers & Decoders for Readouts. 
(Vol. B) 

Drives & Drive Mechanisms (Dial)-2400 - See Vol. C 

Drives/Subsystems, Core Disk Emulator-2000 - See 
Vol. D 

Drives/Subsystems, Disk, 3112" Diskette-2000 - See 
Vol. D 

Drives/Subsystems, Disk, 5114" Diskette-2000 - See 
Vol. D 

Drives/Subsystems, Disk, 5114" Winchester-2000 - See 
Vol. D 

Drives, Subsystems, Disk, 8" Diskette-2000 - See 
Vol. D 

Drives/Subsystems, Disk, 8" Winchester-2000 - See 
Vol_ D 

Drives/Subsystems, Disk, 14" Winchester-2000 - See 
Vol. D 

Drives/Subsystems, Disk, Fixed-2000 - See Vol. D 

Drives/Subsystems, Disk, Fixed/Removable-2000 -
See Vol. D 

Drives/Subsystems, Magnetic Tape, 114" Cartridge-2000 
- See Vol. D 

Drives/Subsystems, Magnetic Tape, Cassette-2000 -
See Vol. D 

Drives/Subsystems, Magnetic Tape, Reel-to-Reel-2000 
- See Vol. D 

Drives/Subsystems, Semiconductor Emulator-2000 -
See Vol. D 

Dry Transfer Letters & Numbers - See Kits, Marking 
(Vol. C) 

Ducts, Wiring-6000 - See Vol. C 

Dummy Loads, Electronic-2900 - See Vol. D 

Dummy Loads, Microwave-2900 - See Vol. D 

Dummy Loads, Power-2900 - See Vol. D 

Dummy Loads, Programmable-2900 - See Vol. D . 

Dummy Loads, Resistive-2900 - See Vol. D 

Dummy Loads (MIL), RF-2440 
t NH Research, Incorporated, Instrumentation Products DIvision, 16601 Hale Ave., 

Irvine, CA 92714,714-474·3900 .................................... 001302 
tAlan Industries Inc, P.O. Box 1203, Columbus, IN 47201 ................ 812-372-8869 

Alpha Inds., Inc. - TAG Millimeter Camp., 651 Lowell St, Methuen, MA 01844 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .. 617-682-4661 

Amphenol Products, 4300 Commerce Ct, Usle, IL 60532 ............... 312-983-3500 
t Amphenol RF Operalions, Amphenol Corporation, One Kennedy Avenue, Danbury, CT 

06810 ................................................................ 203-743-9272 
Applied Research, Inc., 111 New South Rd., Hicksville, NY 11602 ....... 516-938-9700 

tBird Electronic Corp., 30303 Aurora Rd., Cleveland, OH 44139-2784 .... 216-248-1200 
tCompac, 1320-13 Lincoln Ave., Holbrook, NY 11741 .................... 516-585-3400 

Continental Electronics, Division of Varian Associates, Inc., P.O. Box 270879, Dalles, TX 
75227 ..................•...............................•............. 214-381-7161 

t KDI Electronics, Inc., Engelmann & Pyrofilm DiviSions, 60 S. Jefferson Rd., Whippany, NJ 
07981 .........................•..................•.....•............. 201-887-8100 

§t MI A-COM Omni Spectra, Inc., 21 Continental Blvd., Merrimack, NH 030S4 
................................•..•...............•.....•............. 603-424-4111 

Pasternack Enlerprises, P.O. Box 16759, Irvine, CA 92713 ...•..•......• 714-261-1920 
tTrompeler Electronics, Inc.. 31186 La Baya Dr, P.O. Box 5069, Wesllake Village, CA 

91359-5069 ...................•..................•.....•............. 818-707-2020 

Duplexers, Microwave-3400 - See Vol. D 

Duplexers, Nonmicrowave-1900 - See Vol. D 

Duplicators, Magnetic Tape-1300 - See Vol. D 

Electrostatic Discharge (MIL)-2440 

Dust Covers - See Covers, Protective (Vol. C) 

DVMs - See Meters, Volt, Digital (Vol. D) 

Earphones - See Headphones (Vol. D) 

Earth Stations, TV, Receive Only-1900 - See Vol. D 

Earth Stations; TV, Receive/Transmit-1900 - See Vol. D 

Edge Clips, Surface Mount-2800 - See Vol. C 

Edge Connectors, Surface Mount-2100 - See Vol. C 

Editing Equipment, Tape-1300 - See Vol. D 

Ejectors & Extractors, PC Boards - See Pullers, Circuit 
Board (Vol. C) 

Elastomers, Conductive - See Conductive Elastomers 
(Vol. C) 

Elastomers, Heat Shrinkable - See Caps, Forms & Tapes, 
Heat Shrinkable (Vol. C) 

Electret - See Microphones, Condenser (Vol. D) 

Electrical Measurement & Test Services - See Services, 
Electrical Measurement & Test (Vol. D) 

Electrodes, Electroplating - See Electroplating Equipment 
& Supplies (Vol. D) 

Electrodes, High Voltage-2900 - See Vol. D 

Electromagnets-1850 - See Vol. A 

Electronic Counter Countermeasures (ECCM) Fixes 
(MIL)-3475 - See Vol. D 

Electronic Countermeasures (ECM) (MIL), Cruise 
Missiles-3475 - See Vol. D 

ECMs (MIL), Torpedo Defense-3475 - See Vol. D 

ECM Sets (MIL)-3475 - See Vol. D 

ECM Sets (MIL), Close Air Support-3475 - See Vol. D 

ECM Sets (MIL), Shipboard-3475 - See Vol. D 

ECM Systems (MIL)-3475 - See Vol. D 

ECM Systems (MIL), Deceptive-3475 - See Vol. D 

Electronic Intelligence (Elint) (MIL)-3475 - See Vol. D 

Electronic Loads - See Dummy Loads (Vol. D) 

Electronic Support Measures (ESM) Sets (MIL)-3475 -
See Vol. D 

ESM (MIL), Digitally Controlled-3475 - See Vol. D 

ESM (MIL), Ships-3475 - See Vol. D 

ESM Suites (MIL)-3475 - See Vol. D 

ESM Systems (MIL), Automated-3475 - See Vol. D 

ESM Systems (MIL), IFM Receiver-3475 - See Vol. D 

Electronic Warfare (EW) Sets (MIL)-3475 - See Vol. D 

EW Sets (MIL), Ground Multitarget-3475 - See Vol. D 

EW Sets (MIL), Portable-3475 - See Vol. D 

EW Suites (MIL), Ships-3475 - See Vol. D 

EW Systems (MIL), Advanced Airborne Multitarget-3475 
- See Vol. D 

Electroplating Equipment & Supplies-4100 - See Vol. D 

Electrostatic Discharge Guns - Also See Generators, 
ESD-2900 .,... See Vol. D 

Electrostatic Discharge (MIL)-2440 
§t NRD Inc., Mark IV Ind., Inc., 2937 All Blvd. N., Grand Islsnd, NY 14072, 

716-773·7634 .... ,............................................... 002170 
Schaffner EMC, Inc., Inslr, Div., 825 Lehigh Aven ... , Union, NJ 07083, 

201-1151-11644;800·367·5586 ......... ,............................. 001319 
§t ACL Inc, 1960 E Devon Ave., Elk Grove,IL 60007 ....... 312-981-9212;BOO-STATIC-O 

Brady Co., 63 Middlesex Ave., Iselin, NJ 07083.......................... 201-283-0400 
§t Electro-Metrics, Penni Corp, 100 Church St, Amsterdam, NY 12010 .... 518-843-2800 

Greenwich Instruments USA, 3401 Monroe Rd., Charlotte, NC 28205 ... 704-376-7605 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



~Iectrostatic Discharge (MIL)-2440 (Cont'd) 
t KeyTek Instrument Corp., 260 Fordham Rd.. Wilmington, MA 01887 . ...• 617-65&00880 

Plastic capacitors, Inc, 2623 N: Pulaski Rd.. Chicago, IL 60639 ......... 312-489-2229 
§ Semtronics Corp., 211 Prospect Pk., P.O. Box 2248, Peachtree City, GA 30269 

.........•..•......•.........................•......................... 404-487-6881 
Simco Co, 2257 North Penn Rd., Hatfield, PA 19440 . . . . • . . . . . . . . . . . . . .. 215-822-2171 

§t Stackbin Corp., Albion Road, P.O. Box 397, Uricoln, RI 02865 ............. 401-333-1600; 
800-346-1018 

§ Voyager Technologies, Inc, 2250 cabot Blvd. W. Bldg. 4OM, Langhorne, PA 19047 
....................................................................... 215-750-0270 

Elements, Sensing - See Transducers (Vol. 8) 

Eliminators, Battery - See Power Supplies, AC to DC 
Adapter (Vol. D) 

Emitter Location & Identification System (MIL), 
Automatic Ground Ti"ansportable-3475 - See Vol. D 

Emitters/ Detectors, Infrared-3700 
A E G Corporation, Route 22-Orr Drive, P.O. Box 3800, Somerville, NJ 

08876-1269,201-231-8300 ........................................ B-l105 
Philips ECG, Amperax Electronics Corp., A North American Philips Co., 100 First 

Ave., WaHham, MA 02254, 617-890-6107 •.•••••••••••••.••••••••••• A-2135 
§ Sharp, Microelectronics DiY., Optoelectronics, Sharp Plaza, Mahwah, NJ 07430, 

201-529-8757 ............................................... B-I293-1294 
Aborn Electronics Inc., 2108 0 Bering Dr, San Jose, CA 95131 ......... 40&436-5444 
Amperex Electronic Company, A Div. of North American Philips Corporation, Providence 

Pike, Slatersville, RI 02876 ........................................... 401-762-3800 
t Analog Modules, Inc, 126 Baywood Avenue, Longwood, FL 32750 

· . .. . .. . . . . . . . .. . . .. . . . . . . . .. .. . . . .. . .. . .. . . . . . . . . . . . . .. . . . .. . ... 305-339-4356/4355 
§Banner Engineering Corp, 9714 - 10th Ave. N, Minneapolis, MN 55441 

· . . . . . . .. . .. . . . . . . . . . . . . . . . .. . . .. . .. . .. . . . . . . . . . . .. .. . . . . . . . . . . .. .. .. .. 612-544-3164 
t DBA Systems, Inc., P.O. Drawer 550, Melbourne, FL 32902-0550 ........ 305-727-0860 
§ General Electric Solid State Div, G.E Corporation, Route 202, Somerville, NJ 08876 

· . . . . . . . . . . .. . .. . . . . . . . . .. . .. . . .. . .. . . . . . .. . . . . . . .. . . . . . . . . . . . . . .. . . . .. 201-685-6530 
Hewlett-Packard Co, 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 

· . . . . . . . . . . . . . . .. . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . .. .. Call Local Sis. Off. 
tLedtronics, Inc., 4009 Pacijic Coast Hwy, Torrance, CA 90505 .......... 213-676-7996 

MERET, Inc, 1815 24th Sl, Santa Monica, CA 90404-4998 ............. 213-82&07496 
Micro Switch, A Honeywell Div., 11 W. Spring Sl, Freeport, IL 61032 .... 815-235-6600 

§t Motorola Semiconductor Prods. Sector, 3102 North 56th Street, Phoenix, P;z 
8501&06606 .......................................................... 602-244-6900 

§ Optek Technology, Inc, 345 Industrial Blvd., McKinney, TX 75069 ....... 214-542-9461 
§ Opto Technology, Inc, 562 Chaddick Dr, Wheeling, IL 60090 ........... .312-537-4277 

Ortel Corp., 2015 W. Chestnut St, Alhambra, CA 91803 ................. 81&0281-3636 
§ Rohm Corporation, 8 Whalney, Irvine, CA 92718 ........................ 714-855-2131 
§ Siemens Components, Inc., Optoelectronics Division, 19000 Homestead Rd., Cupertino, 

CA 95014 .................................... , ....................... 40&0257-7910 
Siemens Components, Inc., Special Products Div, 186 Wood Ave., South, Iselin, NJ 

08630 .. . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . .. . . . . .. . .. . .. . .. .. . . . . . .. . . .. .. 201-321-3400 
t Silicon Sensors, Hwy. 18 East, Dodgeville, WI 53533 .. . . . . . . . . . . . . . . . . .. 60&0935-2707 
tTexas Optoelectronics, Inc., 714 Shepherd Dr, Garland, TX 75042 ...... 214-487-0085 

§tTRW OptoelectroniCS Div, 1215 W. Crosby Rd., CarrolRon, TX 75006 ... 214-323-2200 
Zexco,7861 Densmore, #8, Van Nuys, CA 91406 ..................... 81&0997-7895 

Emitters, Fiber Optic-Also See Diodes, Laser-2475 
§t MERET, Inc., 1815 24th St, Santa Monica, CA 90404~998, 213-828-7496 

............... , ................................ , ............ , ••• 8-1172 
§AC.lnterface Inc., 15560 Rockfield, UnH IE, Irvine, CA 92718 ........... 714-472-9524 

A E G Corporation, Route 22-Orr Drive, P.O. Box 3800, Somerville, NJ 08876-1269 
....................................................................... 201-231-8300 

AT&T, 555 Union Blvd., Allentown, PA 18103 ........................ 1-800-372-2447;ln 
Canada:1-800-553-2448 

§ Banner Engineering Corp, 9714 - 10th Ave. N, Minneapolis, MN 55441 
.................................................... ,.................. 612-544-3164 

§tCodenoll Technology Corp, 1086 N. Bwy., Yonkers, NY 10701 .......... 914-965-6300 
Deutsch Co, Deutsch Fiber Optics Div, 7001 W. Imperial Hwy., Los Angeles, CA 90045 

· .. . . . . .. . . . . . . . . . .. . . . . .. . . .. . . . . .. . . .. . . . . . .. .. .. . .. .. . . . . . . .. . .. . ... 213-649-1400 
Dolan-Jenner Inds, Box 1020, Woburn, MA 01801 ...................... 617-935-7444 

§ EXFO EO. Engineering, 352 St-Sacrement Ave., Quebec City, Quebec, CANADA Gl N 
3Y2 ........................................•......................... 41&0683-0211 

Fibronics Internalionallnc, Communications Way, Independence Park, Hyannis, MA 
02601-1892 ........................................................... 617-778-0700 

Foundation Instruments Inc, 24 Colonnade Rd., Nepean, ON, CANADA K2E 7 J6 
....................................................................... 613-226-4000 

General Electric Solid State Div, G.E Corporation, Route 202, Somerville, NJ 08876 
· . . . . . . .. . . . .. . . . . . . . . . . .. . . . . . .. . . . . . . . .. . . . . . . . .. .. . . . .. . .. . . .. . . . ... 201-685-6530 

General Fiber Optics, Inc, 98 Commerce Rd.. Cedar Grove, NJ 07009 .. 201-239-3400 
Hewlett-Packard Co., 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 

· .. . .. . .. . . . . . . . . . . . . . . . .. . . . . . . . .. . .. . .. . . . . . . . . . . . . .. . .. .. .. . . . .. Call Local Sis. 0fI. 
Hijachi America, Ltd., 2210 OToole Ave., San Jose, CA 95131 .......... 408-435-8300 
HoneYwell Optoelectronics, 830 E Arapaho Dr, Richardson, TX 75081 ................ . 

214-470-4271 
tMath Assocs., 2200 Shames Dr, Westbury, NY 11590 ................... 516-334-6800 

§t Motorola Semiconductor Prods. Sector, 3102 North 56th Straet Phoenix, P;z 
85018-6806 . . . . . . .. .. . .. . . .. .. .. .. . .. . . . .. . .. . . . . .. .. . . .. . . . .. . .. . ... 602-244-6900 

§Optek Technology, Inc, 345 Industrial Blvd, McKinney, TX 75069 ....... 214-542-9461 
Opto Technology, Inc, 562 Chaddick Dr, Wheeling, IL 60090 ........... 312-537-4277 
Ortel Corp, 2015 W. Chestnut Sl, Alhambra, CA 91803 ................. 81&0281-3638 
Rehlander Assocs., 118A Bridge Sl, Beverly, MA 01915 . . . . .. . . . .• . . . . .. 617-922-5961 
Siemens Components, Inc, Special Products Div, 186 Wood Ave., South, Iselin, NJ 

08830 ...... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-321-3400 
t Silicon Sensors, Hwy. 18 Eas~ Dodgeville, WI 53533 . . . . . . . . . . . . . . . . . . .. 60&0935-2707 
tTexas Optoelectronics, Inc, 714 Shepherd Dr, Garland, TX 75042 ...... 214-487-0065 

Thomson .Electron Tubes & Devices Corp., Special Products Div, 550 Mount Pleasant 
Ave., Dover, NJ 07801 ................................................ 201-328-1400 

PRODUCT INDEX & DIRECTORY 
Zexco, 7861 Densmore, #8,VanNuys,CA91406 .............. , ...... 81&0997-7895 

Emulators, In-circuit-2900 - See Vol. D 

Emulators, RTS-2900 - See Vol. D 

Emulators, Terminal-2900 - See Vol. D 

Encapsulating Materials - See Compounds, Encapsulating, 
Molding, Potting (Vol. C) 

Encapsulation Services - See Services, Encapsulation 
(VOl, D) 

Enclosures, Circuit Board, Module, & Relay Mounting-
1400 - See Vol. C 

Enclosures, CRT - See Mounts CRT (Vol. C) 

Enclosures, Equipment & Panel Mounting-1400 - See 
Vol. C 

Enclosures, Instrument, With Integral Connectors-1400 
- See Vol. C 

Enclosures, Keyboard-1400 - See Vol. C 

Enclosures, Nonmetallic-1400 - See Vol. C 

Enclosures, Portable, Metallic & Nonmetallic-1400 -
See Vol. C 

Enclosures, Shielded-1400 - See Vol. C 

Enclosures, Shipping, Metallic & Nonmetallic-1400 -
See Vol. C 

Enclosures, (MIL)-2440 
Amco Engineering, 3801 N. Rose St, Schiller Pk., IL 60176, 

312-671-8670;800-833-3156 •••.• ,....................... C-l0l0,1012-1013 
Cabtron Systems, Inc" 200 N. Anets Dr., Northbrook, IL 60062,312-498-6090 

.... , ....... ., ............................. , ................... ,. C-l02O 
Compac, 1320-13 Lincoln Ave., Holbrook, NY 11741, 516-585-3400 

.,., .... , ........................... ,., ..................... C-l022-1023 
ECS Composites, 3560 Rogue RiYer Hwy., Box 188, Granta Pa98, OR 97526, 
503~76-8871 ......... ,.......................................... C-l027 

EG & G Birtcher, EG & G, Inc., 4505 N. Arden Dr.lP. O. Box 5268, EI Monte, CA 
91734-1268,818-442-2572 ................ ., ................ , .. ,.. C-l028 

t Elec1ronic Enclosures, Div. Wyle Lebs, 225 South Avistion Blvd., EI Segundo, CA 
90245, 213-643-8181 ...... , ........ ,............................. C-l030 

t Equiplo Electronics Corp., 351 Woodlawn Ave., Aurora, IL 60506, 312-897~691 
........................ , ........ , .... , .......................... C-1042 

t Gemini, 103 Mensing Way, Cannon Falls, MN 55009, 507-263-3957;800-533-3631 
...... , ........ , ..... , .... , ............................. , ..... ". C-l055 

t Hudson Industries, 36 Executlve Drive, Hudson, NH 03051, 603-880-7712 
•••••••••••••• , ••••• : •••••••••••••••••••••••.•.•.•••••••..••.••.• C-1060 

t Optima Enclosures, 2166 Mountain Ind!' Blvd., Tucker, GA 30084, 404~96-4000 
............................................ , .................... C-l063 

Par Melal Products, Inc., 1260 Atlantic Ave., Brooklyn, NY 11216, 718-774-5900 
.......................................................... , ...... C-l072 

Skydyne Inc., 21 River Rd., Port JerviS, NY 12771, 914-856-6655;800~28-CASE 
.............. ,............................................. C-l096-1097 

TDJ Co., Inc" 1154 Morena Blvd., San Diego, CA 92110, 619-276-5920 
.......................... ,., ............ ,.................. C-l104·1105 

zero Corp., 777 Front St, Burbank, CA 90503, 818-846-4191 ••••••••.•• C-112O 
ADE, Inc., 1430 E 130th Sl, Chicago, IL 60633 •............•........... 312-646-3400 
A E G Corporation, Route 22-o.r Drive, P.O. Box 3800, Somerville, NJ 08876-1269 

..............................................•.......•...........•..•. 201-231-8300 
Anvil Cases, Inc., 4128 Temple City Blvd, Rosemead, CA 91770 ......... 81&0575-8614; 

800-242-4486;B00-423-4279(outside CAl 
t Ark Elctrns Corp, 1325 Industrial HWy, Southampton, PA 18966 ........ 215-322-6510 

ELMA Electronic Inc., 41440 Christy Street, Fremon~ CA 94538 ......... 415-656-3400 
General Devices Co., Inc, Box 39100, Indianapolis, IN 46239-9632 ..... 317-897-7000 

t Hoffman Engineering, Federal-Hoffman, Inc., 900 Ehlen Dr., Anoka, MN 55303 
.........................................................•........•.... 612-421-2240 

t Instrument Enclosures, 9767 Glenoeks Blvd., Sun Valley, CA 91352 .... 81&076&04622 
tLangley, P.O. Box 2911, San Diego, CA 92112 .......................... 619-264-3181 

Rose Enclosures Sys, Inc, 12140 Parklawn Dr., Rockville, MD 20652 ... 301-964-1783 
t STRONGBOX, P.O. Box 84508, Los Angeles, CA 90073 ................ 213-305-8288 
tTrilobyte Computer Corporation, 14477 Catalina St, San Leandro, CA 94577 

. .................................. , ................................... 415-895-1100 

Encoders, Digital - See Encoders, Shaft Angle (Vol. 8) 

Encoders, Displacement, Linear-5500 
t Computer Optical Products, Inc., Sub. of Hathaway Corp., 9321 Eton Ave., 

Chatsworth, CA 91311-6910, 818-882-0424 ••••••••••••••••••• ,..... B-I883 
Eltrol Corporation, 20942 Osborne Street, Bldg. I, Canoga Park, CA 91304, 

818-709-0131 ................................................ :... B-1203 
t Itek Encoder, 27 Christina St, Newton, MA 02164-1515, 61NJ69-7300 

.. • • . • .. • • • .. • • .. .. • .. . • .. .. • .. . .. • .. .. . • • .. .. .. .. .. .. .. • ... B-I892-1893 
t Vemilech, 300 Marcus Blvd., Deer Pk., NY 11729, 516-586-5100 •••.•••• B-l030 
§ Allen-Bradley Co, Industrial Control Div, 1201 S. Second Sl, Milwaukee, WI 53201 

• . . . . .. . . .. . .. . . . . .. . . . . . . . . . . .. .. . . .. .. . .. . .. .. . . . . .. .. . . .. .. . .. .. .... 414-382-2000 
Astrosystems, 6 Nevada Dr., Lake Success, NY 11042 ... . . . . . . .. • . . . . . . 516-32&01600 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
Burleigh Instruments, Burleigh PI<., Fishers, NY 14453 .................. 716-924-9355 

t Computer Conversions Corp., 6 Dunton Ct., E. Northport, NY 11731 ..... 516-261-3300 
G-Tek Inc. 4 Railroad Ave., Wekefield, MA 01880 ....•.................. 617-246-1720 
Dynamics Research Corp. Encoder Division, 60 Concord St, Wilmington, MA 

01887-2193 .......................•.................................. 617-656-6100 
t Farrand Controls, Div. of Farrand Industries Inc., 99 Wall St, Valhalla, NY 10595 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . .. 914-761-2600 
§ Honeywell Optoelectronics, 630 E. Arapaho Dr. Richardson, TX 75081 ................ . 

214-47Q.4271 
§ JMR Electronics, 1525 Blondell Ave., Bronx, NY 10461 ................. 212-597-6050 

Northern Precision Labs., 11 Madison Ad., Fairfield, NJ 07006 .......... 201-227-4800 
t OrtJit Instrument Corp. 80 Cabot Ct., Hauppauge, NY 11788 ............ 516-435-6300 

Perfect Gear & Instrument. Designatronics, Inc., 2101 Jericho TpI<., New Hyde Park, NY 
11040 ................................................................ 516-328-3300 

§ Photoswijch Div. Allen Bradley Co. 265 Winter St, WaKham, MA 02154 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ...... 617-466-8000 

Sensor Techrt, 21012 lassen St, Chatsworth, CA 91311 ............... 213-882-4100 
t Sequential Information Systems Inc.. 249 N. Saw Mill River Rd., Elmsford, NY 10523 

· .. . .. .. . .. . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . . .. .. 914-592-5930 
tTelellyne Gurley, 514 FuKon Sl P.O. Box 88. Troy, NY 12181 ........... 518-272-6300 
§ T emposonics, MTS Sys. Corp., 111 East Ames Ct., Plainview, NY 11803 

....................................................................... 516-349-1950 
Transducer Systems, Inc.. 1510 Delp Dr. Kulpsville, PA 19443 .......... 215-256-4611 

tTransmegnetics, 210 Adams Blvd., Farmingdale, NY 11735 ... 516-293-3100 
Waters Manufacturing, Inc., Talley Industries Longfellow Ctr. Wayland, MA 01778 

................................................ , ...................... 617-358-2777 

Encoders, Fiber Optic-2475 
t Computer OptIcal Products, Inc., Sub. of Hathaway Corp., 9321 Eton Ave., 

Chatsworth, CA 91311-6910, 818-882~24 ••••.•••••.•••••••••••••• B-1883 
Eitrol CorporatIon, 20942 Osborne Street, Bldg. I, Canoga Park, CA 91304, 
818-709~131 .................................................... B-1203 

Rbaroptic Systems, Inc., 4680-B E. Los Angeles Ave., Simi Valley, CA 93063, 
805-583-2088 .................................................... B-1167 

§t Allied Precision Electronics Corp. 1702-0 Ponderosa, College Station, TX 77840 
· . . . .. .. .. . .. . .. . . . .. . . . . . . .. . .. . .. .. . . . . . . .. . . . . . . . . . .. . . . . . . . . .. . .... 409-693-5397 

§tCodenoIl Technology Corp., 1086 N. Bwy. Yonkers, NY 10701 .......... 914-965-6300 
§EOTec Corp. 420 Frontage Road, W. Haven, CT 06516 ................. 203-934-7961 

Foundation Instruments Inc.. 24 Colonnade Rd., Nepean. ON, CANADA K2E 7 J6 
....................................................................... 613-226-4000 

§JMR Electronics, 1525 Blondell Aye., Bronx, NY 10461 ................. 212-597-6050 
Sumijronics, Inc.. Sumijomo Corporation, 580 N. Pastoria AYe. Sunnyvale, CA 94086 

....................................................................... 408-737-7663 
t Teledyne Microelectronics, 12964 Panama Sl, Los Angeles, CA 90066 

.................... ............... .... ................. 213-822-8229;213-870-9631 

Encoders, Magnetic Strip-5500 
Utton Encoder Dlv., 20745 Nordhoff St, Chatsworth, CA 91311, 818-341-6161 

................................................................. B-1895 
Micro Mo Electronics, Inc., 742 2nd Ave. s., St Petersburg, FL 33701, 

813-822-2529 ............................................... B-1180,l898 
§Xlco,Inc., 9737 Eton Ave., Chatsworth, CA 91311, 818-709-4403 •••••.• 001109 
t Clifton Precision, Utton Systems, Inc., Marple at Broadway, Clifton Hgts., PA 19018 

.. . . . .. . . . .. . .. .. . .. . . . . . . .. . .. . .. .. • .. . . . .. . .. . . . . . . . .. .. . .. . . . . . . . ... 215-622-1000 
Eicom Industries Inc.. 10268 Bach Blyd., St Louis, MO 63132 .......... 314-429-3100 

§ ldentatronics, Inc.. 425 Uvely Blvd., Elk Grove, IL 60007 .................. 312-437-2654; 
1-800-323-5403 

§Mag-TeI<. 20725 S. AnnaleeAve., Carson, CA 90746 .................... 213-631-8602 
tVerfex Industries Inc.. P. O. Box 996, 23 Carol Sl, Clifton, NJ 07014 .... 201-472-1331 

Encoders, Proof-2000 - See Vol. D 

Encoders, Shaft Angle, Contacting-5500 
Ailflyta Elctrns. Co., 56 New Hook Rd., P. O. Box 231, Bayonne, NJ 07002, 

201-436-2230 .................................................... B-1191 
Bel Motion Systems Co., Computer Products Div., 1755 B La Costs Meadows Dr., 

San Marcos, CA 92069,619-471-2600 .............................. B-l880 
BEl Motion Syatems Co., Industrial Encoder DiY., 7230 Hollister Ave., Golets, CA 

93117, 805-968~782 ............................................. B-l880 
BEl Motion Syatems Co., Position Controls Dlv., 2280 Faraday Avenue, Carlsbad, 

CA 92008, 619-931~2OO .......................................... B-l880 
§ Bourns, Inc., Resistive Components Group, 1200 Columbia Ave., Riverside, CA 

92507,714-781-5050 ............................................. A-2065 
Canon U.s.A., Elctrn. Comps. DiY., One Canon Plaza, Lake Success, NY 11042, 

516-488-6700 .................................................... B-1199 
t Computer Conversions Corp., 6 Dunton Ct, E. Northport, NY 11731, 516-261-3300 

................................................................. 001145 
t ILC Data Device Corp., 105 Wilbur Pl., Bohemia, NY 11716, 516-567-5800 

•••••••.••••••••.•.•••••••••••••••••••••••••••••••••••••••••••••• 001164 
§t Utton Encoder Dlv., 20745 Nordhoff St, Chatsworth, CA 91311, 818-341-6161 

................................................................. B-1895 
Omega Engineering, Box 4047, Stamford, CT 06907,203-359-1660 •• B-1932-1933 

tVernitech, 300 Marcus Blvd., Deer Pic., NY 11729,516-586-5100 .•. B-l03O,1929 
§t Allen-Bradley Co. Industrial Control Div. 1201 S. Second St, Milwaukee, WI 53201 

.. .. . .. .. . .. . . . . . .. . . .. . . . . . . .. . . . . . .. . . . . .. . . . . . . .. . . . . . . .. . . . . . . . . ... 414-382-2000 
BEl Motion Systems eo.. Corporate Off. 2111 Palomar Airport Rd., Ste. 250, Carlsbad, 

CA 92009 ............................................................ 619-931-1500 
tClifton Precision, Utton Systems, Inc.. Marple at Broadway, Clifton Hgis., PA 19018 

.. . .. .. . .. .. .. . . . .. . . . .. . . . . . .. .. . . . . . . .. . .. . . .. . . .. . . . . . . .. . . . . .. .... 215-622-1000 
Industrial Driyes A Kollmorgen Diy. 201 Rock Rd., Radford, VA 24141 .. 703-639-2495 

§KessJer-Ellis Prods., 120 1st Ave., Atlantic Highlands, NJ 07716 .......... 201-291-0500; 
800-631-2165 

Micro Switch, A Honeywell Div. 11 W. Spring St, Freeport,IL 61032 .... 815-235-6600 
Motor-Tronies,lnc. 2142 Industrial Ct., Bldg. 'P, Vista, CA 92063 ....... 619-727-7430 

§ Namco Controls, An Acme-Cleveland Co. 7567 Tyler Blvd., Mentor, OH 44060 
· . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 216-946-9900 

Encoders, Shaft Angle, Optical-5500 
Noble U.SA, Inc. 5450 Meadowbrook Ct., Rolling Meadows, IL 60008 .. 312-384-6038 
Northern Precision Labs., 11 Madison Ad., Fairfield, NJ 07006 •......... 201-227-4800 

tOrtJit Instrument Corp. 80 Cabot Ct., Hauppauge. NY 11788 ............ 516-435-6300 
Onnec Systems Corp., 19 Unden Park, Rochester, NY 14625 ........... 716-385-3520 
Texas Instrs., Inc., Box 809068, Dallas. TX 75380 ............. 800-232-3200 (ext 700) 
Trans-Tel<. P.O. Box 338, Rle. 63, Ellington, CT 06029 .................. 203-872-8351 

§ Veeder-Root 70 Sargeant St, Hartford, CT 06102 ...................... 203-527-7201 

Encoders, Shaft Angle, Magnetic-5500 
Canon U.s.A., Elctm. Comps. Div., One Canon Plaza, Lake Succesa, NY 11042, 

516-488-6700 .................................................... B-1199 
t ILC DaIs Device Corp., 105 Wilbur Pl., Bohemia, NY 11716, 516-567-5800 

.................................................................. 001164 
Utton Encoder Dlv., 20745 Nordhoff St, Chatsworth, CA 91311, 818-341-6161 

................................................................. B-1895 
t Micro Mo Electronics, Inc., 742 2nd Ave. s., St Petsnlburg, FL 33701, 

813-822-2529 ............................................... B-1180,l898 
t Aeroflex Laboratories Inc.. Magnetic Products Div. 35 South Service Road, Plainview, 

NY 11803 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. . 516-694-6700 
Astrosystems, 6 Nevada Dr. Lake Success, NY 11042 .................. 516-328-1600 
B & B Motor & Control Corp. B & B Long Island Cijy, Apple Hill Commons, Burfington, 

CT 06013 ............................................. 203-673-7151;800-638-7807 
t Clifton Precision, Litton Systems, Inc. Marple at Broadway, Clifton Hgts., PA 19018 

....................................................................... 215-622-1000 
t Computer Conversions Corp. 6 Dunton Ct. E. Northport. NY 11731 ..... 516-261"3300 
t Farrand Controls, Diy. of Farrand Industries Inc.. 99 Wall St, Valhalla, NY 10595 

....................................................................... 914-761-2600 
Hijachi America, Ltd., 50 Prospect Aye., Tarrytown, NY 10591 ........... 914-332-5800 
Innovatek Microsystems, Inc., Smijhfieid Rd., R1 Box 104, Millerton, NY 12546-9720 

.. . .. . .. .. .. . .. .. .. .. .. .. . .. . .. .. .. .... ............................... 914-373-9003 
IVO Industries Inc. 201 Industrial Way W. Eatontown, NJ 07724 ........ 201-542-5151 
Kessler-Ellis Prods., 120 1st Aye.. Atlantic Highlands, NJ 07716 ......... 201-291~5OO; 

800-631-2165 
§Murata Manufacturing Co. Ltd., 26-10-2-chome-Tenjin, Nagaoka-Kyo-Sh~ Kyoto, JAPAN 

617 .................................................................. 075-951-9111 
Northem Precision Labs., 11 Madison Ad., Fairfield, NJ 07006 .......... 201-227-4800 

t Orbit Instrument Corp. 80 Cabot Ct., Hauppauge, NY 11788 ............ 516-435-6300 
t Performance Controls, Inc. 433 Caredean Drive, Horsham, PA 19044 ... 215-675-6500 

Real TIme Systems, 152 S. MacOuesten Pkwy. Mt Vernon, NY 10550 .. 914-667~25 

t Singer Co. Librascope Diy. 833 Sonora Aye., Glendale, CA 91201 ...... 818-244-6541 
§ Temposonics, MTS Sys. Corp. 111 East Ames Ct., Plainview, NY 11803 

t Transmagnetics, 210 Adams Blvd., Farmingdale, NY 11735 ............ . 
§t Vega Precision Labs., 800 Follin La., Vienna, VA 22180 ................ . 

tVemijech, 300 Marcus Blvd., Deer Pk., NY 11729 ..................... .. 

Encoders, Shaft Angle, Optical-5500 

516-349-1950 
516-293-3100 
703-938-6300 
516-586-5100 

BEl Motion Systems Co., Computer Products Diy., 1755 B La Coats Meadows Dr., 
San Marcos, CA 92069, 619-471-2600 .............................. B-l880 

BEl Motion Systems Co., Digital Products Div., P.O. Box 3838, Uttle Rock, AR 
72203, 501-851-4000 ............................................. B-l880 

BEl Motion Syatems Co., Industrial Encoder Dlv., 7230 Hollister Ave., Golets, CA 
93117, 805-968~782 ............................................. B-l880 

BEl Motion Syatams Co., Position Controla DiY., 2280 Faraday Avenue, Carlsbad, 
CA 92008, 619-931~2OO .......................................... B-l880 

§t Canon U.s.A., Elctm. Comps. DIv., One Canon Plaza, Lake Success, NY 11042, 
516-488-6700 .................................................... B-1199 

t Clifton Precision, Utton Syatams, Inc., Marple st Broadway, Clifton Hgts., PA 
19018,215-622-1000 ............................................. B-12OO 

t Computer Optical Products, Inc., Sub. of Hathaway Corp., 9321 Eton Ave., 
Chataworth, CA 91311-6910, 818-882~24 •••••••••••.•.•••.•.••••• B-1883 

Disc Instruments, Honeywell, 102 E. Baker st., Costa Mesa, CA 92626, 
714-433-0343 ............................................... B-1885-1887 

t Itek Encoder, 27 Christina St, Newton, MA 02164-1515,617-969-7300 
. • • • • . . • • • • • • . • • • . .. • .. • • • • • • • . • • • • .. .. • • . .. . • .. . .. . . .. .. . •• B-1892-1893 

§ IVO Industries, Inc., 201 Industrial Way W., Eatontown, NJ 07724, 201-542-5151 
................................................................. B-l894 

§t Utton Encoder DIv., 20745 Nordhoff St, Chatsworth, CA 91311,818-341-6161 
................................................................. B-1895 

Lucas Ledex, Inc., P.O. Box 427, Vandalia, OH 45377~27, 513-898-3621 
........ _ ................................................... B-1896-1897 

Marktech International Corp., 120 Broadway, Menends, NY 12204, 518-436-5865 
................................................................. B-1275 

t Maxon Precision Motors, Inc., 838 Mitten Rd., Burlingame, CA 94010, 
415-697-9614 .................................................... B-1232 

t Measurement Systems, Inc., 121 Water St, Norwalk, CT 06854, 203-838-5561 
................................................................. 001135 

Micro Mo ElectroniCS, Inc., 742 2nd Ave. s., St Petersburg, FL 33701, 
813-822-2529 ............................................... B-1180,1898 

Sarvo-Tek Products Co., 1086 Goffle Rd., Hewthorne, NJ 07506, 201-427-3100 
................................................................. B-1254 

§ Sharp, Microelectronics Div., Optoelectronics, Sharp Plaza, Mahwah, NJ 07430, 
201-529-8757 .................................................... B-1925 

t Stock Drive Products, Div. of DesIgnatronlcs, Inc., 2101 Jericho Turnpike, New 
Hyde Pic., NY 11040, 516-328-0200;328-3300 •••••••••••••••••••••••• B-1259 

U. S. Digital Corp., 12371 Kensington Rd., Los Alamitos, CA 90720, 213-59400094 
................................................................. B-1929 

t Vernitech, 300 Marcus Blvd., Deer Pic., NY 11729, 516-586-5100 •.• B-l03O,1929 
§t Allen-Bradley Co. Industrial Control Div. 1201 S. Second St, Milwaukee, WI 53201 

. . . .. .. . . . . . . . . . . .. . . . . . . . .. .. . . . . . .. . .. . . .. .. . . . . . . . . . .. . .. . . .. . .. . ... 414-382-2000 
§ Asgalium SA, P.O. Box 906, La Chaux-d&-Fonds, SWITZERLAND CI-I-2301 

................................................................... 01141 39281 351 
§ Automatic Timing & Controls Co. 201 So. Gulph Rd., King of Prussia, PA 19406 

........................................................ 215-337-5500;800-441-8245 
§ B & B Motor & Control Corp. B & B Long Island Cijy, Apple Hill Commons, Burlington, 

CT 06013 ............................................. 203-673-7151;800-638-7807 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Encoders, Shaft Angle, Optical-5500 (Cont'd) 
~ Clarostat MIg. Co., Inc. Hawker Sidcleley, PLC., 3 Washington St,Dover, NH 03820 

....................................................................... 603-742-1120 
tCOmputer COnversions COrp., 6 Dunton Ct, E. Northport, NY 11731 ..... 516-261-3300 
~C-Tek Inc., 4 Railroad Ave., Wakefield, MA 01880 ........................ 617-246-1720 

Datametrics Inc., 340 Fordham Road, Wilmington, MA 01887 ........... 617-658-5410 
~ Data Technology, Inc. 4 Gill St, Woburn, MA 01811 .....•.............. 617-935-8820 

Dynamics Research COrp.; Encoder Division, 60 COncord St, Wilmington, MA 
01887-2193 .......................................................... 617-658-6100 

~ Dynapar. 1675 Delany Ad., Gurnee, IL 60031 ........................... 312-662-2666 
Electro-Crali, 1600 2nd St s., Hopkins, MN 55343 ...................... 612-931-2700 
Elm Systems, 1101 Brown St, Wauconda, IL 60084 . . .. . .. . .. .... . .. . . .. 312-526-5003 

~ Encoder Products, 1601 B Dover Rd, Sandpoint, 10 93664 .............. 208-263-8541 
Epson America, Inc. 3415 Kashiwa St, Torrance, CA 99505 ............ 213-534-4500 
Escap Products, 36 Central Ave., Hauppauge, NY 11788 ................ 516-234-3900 
Fiberoplic Systems, Inc. 468o-B E. Los Angeles Ave. Simi Valley, CA 93083 

· . . . .. . . .. . .. .. .. . . . .. . . . .. . .. . . . . .. . .. . . . .. . .. . . . . . .. .. . .. .. . .. . .. . ... 805-583-2088 
FSIlFork Standards, Inc., 666 Western Ave., Lombard, IL 80148 .......... 312-231-3511; 

312-932-9380 
§ Gordos COrporation, A Flint Industries Company, 1000 N. Second St, P.O. Box 824, 

Rogers, AR 72757 .. .. .. .. .... .. .. .. .. ...... .. .. .. .. .... .. .. .... .. .... 501-636-5000 
Hathaway COrporatiOn, Motor Products Div., 10637 E. Marshall, Tulsa, OK 74116 

....................................................................... 918-438-7800 
tHH COntrols CO. Inc., 16 Frost St, Arlington, MA 02174 ................. 617-646-2626 

§t Honeywell Optoelectronics, 630 E. Arapaho Dr. Richardson, TX 75081 ................ . 
214-470-4271 

IMC Magnetics COrp., Universal Magnetics COrp., t2627 Hidden Creek Way, Cerritos, CA 
90702 .. , ........................................................... " 213-926-0927 

Industrial Drives, A Kollmorgen Div. 201 Rock Rd, Radford, VA 24141 .. 703-639-2495 
§ Kessler-Ellis Prods., 120 1 st Ave., Atlantic Highlands, NJ 07716 .......... 201-291-0500; 

8OQ-631-2165 
§ Motion COntrol Devices, An EG & G Torque Systems CO. 80 Stedman St, Lowell, MA 

01851 ................................................................ 617-454-3407 
Northern PrecisiOn Labs., 11 Madison Rd, Fairfield, NJ 07008 .......... 201-227-4800 

§ Optek Technology, Inc., 345 Industrial Blvd, McKinney, TX 75089 ....... 214-542-9461 
Opto Technology, Inc., 562 Chaddick Dr. Wheeling, IL 60090 ........... 312-537-4277 

t OrM Instrument Corp., 80 Cabot Ct, Hauppauge, NY 11788 ............ 516-435-6300 
Oriel Corp., 250 Long Beach Blvd, S1ratiord, CT 06497-0872 ........... 203-377-8282 
Ormec Systems Corp.; 19 Linden ~ark, Rochester, NY 14625 ........... 716-385-3520 

§ Photoswitch Div., Allen Bradley Co. 265 Winter St, Wa~ham, MA 02154 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617-466-8000 

PMI Motion Technologies, 49 Mall Dr. COmmack, NY 11725-5703 ...... 516-864-1000 
Portescap U.S. Inc. 36 Central Ave., Hauppauge, NY 11788 ............ 516-234-3900 

§Renco, Robbins & Myers, 26 Coromar Dr. Goleta, CA 93117-3094 ...... 805-968-1525 
Sensor Techn., 21012 Lessen St, Chatsworth, CA 91311 ............... 213-882-4100 

t Sequential Information Systems Inc. 249 N. Saw Mill River Rd, Elmsford, NY 10523 
914-592-5930 

sps·I~"iM~i;h~·V;.ctri~): '51 .C;;';;';;~~ 'Sl,' spri;,9fi~h' i-ij 07081'::: 201-376-1222 
tTeledyne Gurley, 514 Fu~on St P.O. Box 88, Troy, NY 12181 ........... 518-272-6300 
§ Veeder-Roo~ 70 Sargeant St, Hartlord, CT 08102 ...................... 203-527-7201 

§tWide Range Elctms. Corp., 140 Sun Vailey Cir. St Louis, MO 63026 .... 314-343-9191 
ZI-TECH Instrument Corp., P.O. Box 391567, Mountain View, CA 94039 

415-966-8484 

Encoders, Shaft Position - See Encoders, Shaft Angle 
(Vol. B), Resolvers, Synchro (Vol. D) 

Encoders, Tone-1900 - See Vol. D 

Encoders, (MIL)-2440 
BEl Motion Systems Co., Digital Products Div., P.O. Box 3838, Lmle Rock, AR 

72203,501-851-4000 .............................................. a-1880 
BEl Motion Systems Co., Position Controls Div., 2280 Faraday Avenue, Carlsbad, 

CA 92008, 619-93H)200 .......................................... a-188O 
ltek Encoder, 27 Christina St, Newton, MA 02164-1515,617-969-7300 

• .. • • .. . • • • . . .. • .. . • • • • • . . • • • • • • • • • • • • • • • . • . • .. • • . • • . • . • . • •. a-1892-1893 
Lmon Encoder Div., 20745 Nordhoff St, Chatsworth, CA 91311,818-341-6161 

.•••••••.•••• ; ••••.•••••..••••••••••.•••••••••••••••••.•••.••••.• a-1895 
tAydin Vector Div., Aydin Corp., Box 328, Newtown, PA 18940-0328 ..... 215-968-4271 
t Digttal Radio Corp. 801 S. PacWic Coast Hwy. Redondo Beach, CA 90277 

....................................................................... 213-316-9114 
t HazeHine Corp. Emerson Electric Co. Cuba Hill Rd., Greenlawn, NY 11740 

....................................................................... 516-261-7000 

Encryptors - See Security Systems, Data (Vol. D) 

Engineering Reference Books - See Technical Books 
(Vol. D) 

Energy Management Systems-2200 - See Vol. D 

Environmental Testing Services - See Services, 
Environmental Testing (Vol. D) 

Epoxies - .See Compounds, Enscapsulating, Molding, 
Potting (Vol. C), Adhesives (Vol. C) 

Equalizers, Audio-1300 - See Vol. D 

Equalizers, Delay-1900 - See Vol. D 

Equalizers, Phase-1900 - See Vol. D 

Erasers, MagnetiC Tape (Bulk)-1300 - See Vol. D 

Erasing Equipment, EPROM-3130 - See Vol. A 

§-Product sold through distributors 

PRODUCT INDEX & DIRECTORY 

Escutcl')eons-2400 - See Vol. C 

Etchants, Fluorocarbon~1600 - See Vol. C 

Etchants, Printed Circuit-1700 - See Vol. C 

Etching & Engraving - See Services, Metal Etching, 
Engraving (Vol. D) 

Ethernet Extenders-2475 
American Photonics Inc. 71 COmmerce Dr. Brookfield Center, CT 08805 

...........................................•...............•........... 203-775-8950 
§tCanoga-Perkins Corp., 21012 Lassen St, Chatsworth, CA 91311 ........ 818-718-6300 

Evaporation Equipment, Electron Beam-4100 - See 
Vol. D 

Exciters - See Oscillators (Vol. A) 

Exciters, Vibration - See Testers, Vibration (Vol. D) 

Expanders, Data-3475 - See Vol. D 

Expanders, Meter - See Multipliers, Meter (Vol. D) 

Extractors, Circuit Board, Tube - See Pullers, Circuit 
Board (Vol. C) 

Extractors, DIP, IC, & Pin Grid Array-5400 - See Vol. C 

Eyelets-2825 - See Vol. C 
Fabrics, Conductive-4525 - See Vol_ C 

Facsimile Equipment, Receive Only-1900 - See Vol_ D 

Facsmile Equipment, Send Only-1900 - See Vol. D 

Facsimile Equipment, Send/Receive-1900 - See Vol. D 

Fans, Axial-2600 - See Vol. C 
Fans, Propeller-2600 - See Vol. C 
Fans, Tubeaxial-2600 - See Vol. C 

Fans, Vaneaxial-2600 - See Vol. C 

Fans/Blowers (MIL)-2440 
t Hi-Tech, Inc., 3600 16th St, Zion, IL 60099, 312-746-2447 •....••••••••• C-1669 

Mclean Engineering, Zero Corp., 70 Waehington Rd., Princeton Junctlon, NJ 
08550,609-799-0100 ••••.• ; ................................. C-1682-1683 

§ Orierrtal Motor U.S.A. Corporation, 2701 Toledo Street, Suite 702, Torrance, CA 
90503, 213-515-2879 ............................................. C-1691 

t Ashland Electric Products, 80 39th S1r~ Brooklyn, NY 11232 ......... 718-965-0770 
Cambridge Aeroflo Instruments, Inc., 900 Mount Laurel Circle, Shirley, MA 01464 

. . . . .. . . . . . . . . . ... .. . . . . . . . ..... .. ..•. .. ..•. . .. . . . .. .. .. ... . . ... . . . . . .. 617-425-2346 
IMC Components Corporation, 55 Eddy St, Providance, RI 02903 401-273-6900 

tlMC MagnetiCS COrp.; Eestem Div. 570 Main St, Westbury, NY 11590 .. 516-334-7070 
§ Interlan, William J. Purdy CO., 770 Airport Blvd, Burlingame, CA 94010 .. 415-347-1203 
t Koo~ronic, Inc., Hami~on Ave., Hopewell, NJ 08525 ..................... 609-466-3400 
t KooHronic, Inc., 1700 Morse Avenue, Ventura, CA 93003 ................ 805-642-8521 

MechatronicslSAB Inc., 2835 82nd Ave. S.E, P.O. Box 20, Mercer Island, WA 98040 
. .. . .. . . . . .. . . . .. . .. . .. .. . . . . . . . . . . . . .. . . . . . .. . . .. . . . . . .. . .. . .. . .. . .. .. 206-236-1000 

tMerrill, POB 308,1316 Sumneytown Pike, Gwynedd Valley, PA 19437 .. 215-643-2116 
t MFM Technology, Inc., Affiliate of Unttrode COrp.; 200 Thirteenth AVf~. Ronkonkoma, NY 

11779 ................................................................ 516-467-5151 
§ Nidec-Torin Corporation, 100 Franklin Drive, TOrrington, CT 06790 . . . . .. 203-482-4422 
§PFT, Inc., State Road 16 W. Monon, IN 47959 ......... 1-800-558-7297;219-253-6666 
§ Stock Drive Products, Div. of Designatronics, Inc., 2101 Jericho Turnpike, New Hyde Pk., 

NY 11040 ................................................. , 516-328-0200;328-3300 

Fasteners, Cable & Wire - See Wire & Cable Ties (Vol. C) 

Fasteners, Metal-2825 - See Vol. C 

Fasteners, Nonmetallic-2825 - See Vol. C 

Fault Locators - See Detectors (Vol. D) 

Feedhorns, Satellite Antenna-1900 - See Vol. D 

Feedthrus & Seals, Environmental-2500 - See Vol. C 

Ferrite Material & Parts-1850 - See Vol. A 

Ferrules, Cable-end-2825 - See Vol. C 

Fiber Optic Components - See Adapters (Vol. B), 
Attenuators (Vol. B), Cable (Vol. B), Connectors (Vol. B), 
Couplers (Vol. B), Detectors (Vol. B), Isolators (Vol. B), 
Light Sources (Vol. B), Receivers (Vol. B), Transmitters 
(Vol. B) 

Fiber Optic Data Links - See Data Links, Fiber Optic 
(Vol. B) 

\ 
t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 

Fiber Optic Scanners - See Scanners, Fiber Optic (Vol. B) 

Fiber Optic Splices & Splicing Equipment-2475 
AMP, Box 3608, Hatrisburg, PA 17105, 800-362-5673 •••••••• C-1165,1269-1272 

t Interoptlcs, Purdy Group, no Airport Blvd., Burlingame, CA 94010,415-347-7727 
................................................................. B-ll69 

§t NEC Electronics, Inc., 401 Ellis Street, Mountain View, CA 94039-7241, 
415-980-6000 .................................................... B-1175 

Power Technology, Inc., P.O. Box 9769, Uttle Rock, AR 72219, 501-568-1995 
................................................................. [)e1937 

§ EOTec Corp., 420 Frontage Road, W. Haven, CT 06516 ...............•. 203-934-7961 
GTE Fiberoplic Products, 2401 Reach Ad., Williamsport, PA 17701 ...... 717-326-6591; 

1-800-FBFH:>PTlCS 
GTE SUPPL V, GTE Communications Systems, 5225 Wiley Post Way, SaH Lake City, UT 

84116 ................................................................ 8Q0-433-4837 
INTELCO, 8 Craig Road, Acton, MA 01720 .............................. 617-264-4485 

tOptelecom, Inc., 15930 Luanne Dr, Gaithersburg, MD 20877 ............ 301-840-2121 
Siecor Corp., 489 Siecor Park-CD, Hickory, NC 28603-0489 . . . . . . . . . . . .. 704-327-5000 

§t Standard Wire & Cable Co. 2345 Alaska Ave. EI Segundo. CA 90245 ... 213-536-0006; 
(800)-447-00061821-5276 

Teleterminal Corp. Greenland, NH 03840 ............................... 603-431-1200 
§ Thomas & Betts Corporation, 1001 Frontier Road, Bridgewater, NJ 08807 

· . . .. . . . .. .. . .. .. . . . .. . . . . . . . .. . . .. . .. . .. . . . . . . . . . . . . . . .. . .. . . . . . .. . . .. 201-685-1600 
§tTRW Connector Div. TRW Electronic Components Grp., 1501 Morse Ave. Elk Grove 

Village, IL 60007 ..................................................... 312-981-6000 
t York Technology, Inc. 210 N. Glenoaks Blvd, Ste. C. Burbank, CA 91502 

.. . . . .. . .. . . .. . .. . . . .. . . . . . . . . . . .. . . .. . .. . . . .. . . . . . . . . . .. . .. . . . . . . . . . .. 81 8-955-8927 

Fiber OptiCS (MIL)-2440 
t Utton Poly-Sclentllic, 1213 N. Main St, Blacksburg, VA 24080-3100,703-953-4751 

....................................................... B-1170,1221,123O 
§t MEFiET, Inc., 1815 24th St, Santa Monica, CA 90404-4998, 213-828-7496 

................................................................. B-1172 
§tA.C. Interface Inc., 15560 Rockfield, Un~ IE, Irvine, CA 92718 ........... 714-472-9524 

Ametek Controls Div. Orionics Products, 820 Pennsylvania Blvd, Feasterville, PA 19047 
· . . . . . .. . . . . . .. .. . . .. . . . . . . . .. . . .. . . . . . . . . .. . .. . .. .. . . . . . . . . . .. . . . .. . .. 215-355-6900 

AMP. Box 3608, Harrisburg, PA 17105 .................................. 8OQ-362-5673 
t Amphenol Products, 4300 Commerce Ct, Usle, IL 60532 ............... 312-983-3500 

AT&T, 555 Union Blvd, Allentown, PA 18103 ........................ l-8OQ-372-2447;In 
Canada:I-800-553-2448 

§Ber1< Tel<, Inc., Box 886, RD 1, New Holland. PA 17557 .................. 717-354-6200 
tCircu~ Technology Inc., 160 Sm~h Sl, Farmingdale, NY 11735 .......... 516-293-8686 

§t Codenoll Technology Corp., 1086 N. Bwy. Yonkers, NV 10701 .......... 914-965-6300 
t Computer Optical Products, Inc., Sub. 01 Hathaway Corp. 9321 Eton Ave., Chatsworth, 

CA 91311-6910 ...................................................... 818-882-0424 
Coming Glass Works, Telecommunications Products Division, MP-RO-03, Coming, NV 

14831 ................................................................ 607-974-7741 
Dowty RFL lneIs. Inc.lCommunications Div. The Dowty Grp. PLC, Powerville Rd, 

Boonton, NJ 07005-0239 ............................................. 201-334-3100 
Ealing Electro-Optics, New Englander Industrial Park, Holliston, MA 01746 

...................................................... 617-429-8370;1-800-343-4912 
t Eaton Corp.IMSC Products, 1640 Monrovia Avenue, Costa Mesa, CA 92627 

· .. . . .. . . . . . .. . .. . . . . . .. .. . . . . . . . . . . . . . .. .. .. . . . . . . .. . . . .. . .. . . . . . .. ... 714-642-2427 
Fiberoptic Systems, Inc. 468o-B E Los Angeles Ave. Simi Valley, CA 93063 

· ..................................... : . . .. . . . . .. .. .. . . . . . . . . . . . . . . . . .. 805-583-2068 
t Fibronics International Inc.. Communications Way, Independence Park, Hyannis, MA 

02601-1892 .......................................................... 617-778-0700 
t Foundation Instruments Inc., 24 Colonnade Rd, Nepean, ON, CANADA K2E 7 J6 

.. . . . .. . . .. . .. . .. . . . . . .. . . . . . . . . . . . . . .. .. .. .. . . . . . . . . . . . . .. .. . . . . . . . ... 613-226-4000 
FSIIFork Standards, Inc., 666 Western Ave., Lombard, IL 60148 .......... 312-231-3511; 

312-932-9380 
tGalileo Electro-Optics Corp. Galileo PI<., Sturbridge. MA 01518 ......... 617-347-9191 
tGiannini Petro Marine, 9474 Chesapeake Dr. San Diego, CA 92123 ..... 619-569-1668 

GTE Fiberoptic Products, 2401 Reach Rd., Williamsport, PA 17701 ...... 717-326-6591; 
1-800-FBR-DPTICS 

GTE SUPPL V, GTE Communications Systems, 5225 Wiley Post Way, Salt Lake City. UT 
84116................................................................ 80Q-433-4837 

Hewlett-Packard Co. 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 
.. . . . . . . .. . . . . . .. . .. . . . . . . . . . .. . . . . . . .. .. . . . . . . . . . .. . .. .. . . . .. . . . .. Call Local SIs. 011. 

§t ITT Cannon, 686 E Dyer Road, Santa Ana, CA 92705-5684 ............. 714-557-4700 
§t ITT Electro-Optical Prods., ITT Corporation, 7635 Plantation Rd, Roanoke, VA 24019 

· . . .. . . ... . .. . .. . . . . . .. . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . .. . . . .. 703-563-0371 
Jan Hardware MIg. Co., 47-27 36th St, Long Island City, NV 11101 ..... 718-361-0800 
LeCroy Corp., 700 S. Main St, Spring VIy, NV 10977 .................... 914-425-2000 

§tMikron Instr. 445 W. Main St, Wyckoff, NJ 07481 ....................... 201-891-7330 
§NEC Electronics, Inc., 401 Ellis Street, Mountain View. CA 94039-7241 .. 415-960-6000 

Omega Engineering, Box 4047, Stamlord, CT 06907 .................... 203-359-1660 
t Optelecorn, Inc. 15930 Luanne Dr. Galthersburg, MD 20877 ............ 301-840-2121 

Pastemack Enterprises, P.O. Box 16759, Irvine, CA 92713 .............. 714-261-1920 
Raychem Corp., EIctms. Grp., 300 Constitution Dr. Menlo Park, CA 94025 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . . . . . . .. 415-361-3860 
Rehlander Assocs., lISA Bridge St, Beverly, MA 01915.,............... 617-922-5961 

t Ross Engineering Corp. 540 Westchester Dr. Carnpbelt CA 95008 ..... 408-377-4621 
§t Standard Wire & Cable Co. 2345 Alaska Ave., EI Segundo, CA 90245 ... 213-536-0006; 

(800)-447-00061821-5276 
Summonics, Inc. Sumoomo Corporation, 580 N. Pastoria Ave, Sunnyvale, CA 94086 

...........................•......................................•.... 408-737-7663 
§ Thomas & Betts Corporation, 1001 Frontier Road, Bridgewater, NJ 08807 

.. . . .. . . .. . .. . .. .. . . . .. . .. .. .. . .. . . . .. . . .. . .. .. . . . . . . .. .. .. . .. . . .. . . .. . 201-665-1600 
§tTRW Connector Div, TRW Electronic Components Grp., 1501 Morse Ave., Elk Grove 

Village, IL 80007 ..................................................... 312-981-6000 
U.s. Instr. Rentals, 2988 Campus Dr. San Mateo, CA 94403 . , . . . . . . . . . .. 8OQ-824-2873 
Welch Allyn, Inc., Industrial Products Division, Jordan Rd, Skaneateles Falls, NY 

13153-0187 .......................................................... 315-685-8945 

Filters, Display-2450 

Fiber Optic Test Equipment - See Test Equipment, Fiber 
Optic (Vol. B), Testers, Fiber Optic (Vol. D) 

Films, Masking-2500 - See Vol. C 

Films, Resistance-4700 - See Vol_ A 

Filters, AC Power Line-2700 - See Vol. A 

Filters, AF-2700 - See Vol. A 

Filters, Air - See Air Cleaners & Filters (Vol. C) 

Filters, Air (for Clean Room)-2550 - See Vol. D 

Filters, Air (for Disk Drives)-2700 - See Vol. A 

Filters, Analog - See Filters, Continuously Variable (Vol. A) 

Filters, Antenna-2700 - See Vol. A 

Filters, Antialias-2700 - See Vol. A 

Filters, Band Elimination-2700 - See Vol. A 

Filters, Bandpass-2700 - See Vol_ A 

Filters, Bandpass, SAW (Surface Acoustic Wave)-2700 
- See Vol. A 

Filters, Band Reject, Band Stop - See Filters, Band 
Elimination (Vol. A) 

Filters, Ceramic-2700 - See Vol_ A 

Filters, CeramiC, Surface Mount-2700 - See Vol. A 

Filters, Coaxial-2700 - See Vol. A 

Filters, Color, Panel Light - Also see Lenses, Readout & 
Display; Lenses, Filters, Windows, Infrared-2460 

tAME Corporation, 33 Jacksonville Rd., P.O. Box 195, TOWaco, NJ 07082-4195, 
201-263-1700 .................................................... a-1641 

t Homallte, Inc., 11 Brooksld", Dr., Wilmington, DE 19804, 302-652-3686 •• B-l072 
Jan Hardware Mfg. Co., 47-27 36th St, Long Island City, NY 11101, 718-361-G800 

............................................................ C-1607,1621 
t JMJ Technical Prods., 50 Whefiller Point Rd., Ntlwark, NJ 07105, 201-589-4257 

................................................................. C-l633 
Polaroid Corporation, Polarizer DiY., 1 Upland Rd., Norwood, MA 02062, 

B00-225-2no .................................................... a-l084 
RMF Products, Inc., 1275 Paramount Pkwy., P.O. Box 520, Batavl., IL 80510, 

312-879-0020 .................................................... C-l635 
Sloan Co., 7704 San Fernando Rd., Sun Valley, CA 91353-4367,213-875-1123 

............................................................ B-1155,1160 
APM-Hexseat 44 Honeck St, Englewood, NJ 07631 .................... 201-569-5700 

t Dontech, Inc., 700 Airport Blvd, Doylestown, PA 18901 .................. 215-348-5010 
§ Electro-Mech Components, Inc. 1826 N. Floradale Ave., South EI Monte, CA 91733-3689 

....................................................................... 818-442-7160 
GraphTec Services, Inc. 1600 N.w. Madrid Way, P.O. Box 1360, Boca Raton, FL 33432 

. . .. . . . . . . . . . . . . . . . . . .. . . . . . .. . .. .. . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . . .. 305-392-3373 
t Hoffman Engineering Corp., 20 Acosta St, Stamford, CT 06902 ......... 203-325-8933 
t Libbey-Owens-Ford Co., Liberty Mirror Products, 851 Third Ave., Brackenridge, PA 15014 

....................................................................... 412-224-1800 
RFI Corporation, 100 E Pine Aire Dr. Bey Shore, NY 11706 ............ 516-231-6400 
Rolyn Optics Co. 706 Arrowgrand Circle, Covina, CA 91722-2199 

................................................................. 818-915-570715717 
Savoy Electronics, P.O. Box 5727, Fl Lauderdale, FL 33310 ............. 305-563-1333; 

8OQ-327-1282 
Schott Glass Technologies, Inc., 400 York Ave., Duryea, PA 18642 ...... 717-457-7485 

Filters, Comb-2700 - See Vol. A 

Filters, Continuously Variable-2700 - See Vol_ A 

Filters, Crystal (Inc!. Monolithic Devices)-2300 - See 
Vol. A 

Filters, Delay-2700 - See Vol_ A 

Filters, Digital-2700 - See Vol. A 

Filters, Display-2450 
t Homallte, Inc., 11 Brookside Dr., Wilmington, DE 19804, 302-852-3686 •• a-l072 

Polaroid Corporation, Polarizer Div., 1 Upland Rd., Norwood, MA 02062, 
B00-225-2no .................................................... a-l084 

tBalzers Optical Corporation, 170 Locke Dr. Marlboro, MA 01752 ........ 617-481-9860 
Crosspoint Div. 01 Inlo-~e, 422 Cliff St, Fairview, NJ 07022 ............ 201-941-4455 

t Dontech, Inc. 700 Airport Blvd, Doylestown, PA 18901 .................. 215-348-5010 
t Hartman Systems, Figgie Int~ 360 WoK Hill Ad., Huntington Sta. NY 11746 

............•....................................•..................... 516-427-7500 
International Polarizer, Inc., 320 Elm Street, Marlborough, MA 01752 .... 617-481-7495 

§Screen Data Corp., 80 S. Jefferson Rd, Whippany, NJ 07981 ............. 201-887-7713; 
8OQ-24&-1212 

§Sun-Flex Co. Inc., 20 Pimentel Ct, Novato, CA 94947 ................... 415-883-1221 

Filters, EMI/RFI-2700 - See Vol. A 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs· 



Filters, Equalizer-2700 -- See Vol. A 

Filters, Harmonic-2700 -- See Vol. A 

Filters, High Pass-2700 -- See Vol. A 

Filters, Hybrid-2700 -- See Vol. A 

Filters, IF-2700 -- See Vol. A 

Filters, Ladder-2700 -- See Vol. A 

Filters, LC-2700 -- See Vol. A 

Filters, Line -- See FiHers, EMIIRFI (Vol. A) 

Filters, Linear Phase-2700 -- See Vol. A 

Filters, Low Pass-2700 -- See Vol. A 

Filters, Mechanical-2700 -- See Vol. A 

Filters, Microwave-3450 -- See Vol. A 

Filters, Notch -- See Filters, Band Elimination (Vol. A) 

Filters, Optical-3l00 
§Alan Gordon Entprs., Inc.. P.o. Box 3914. 5362 Cahuenga Blvd.. N. Hollywood. CA 91601 

........................ :.............................................. 818-985-5500 
§ Babcock Display Products, Inc .• A Subsidiary of Babcock, Inc.. 1051 S. East St.. Anaheim. 

CA 92805 ........................................................... 714-491-5121 
tBalzers Optical Corporation. 170 Locke Dr, Marlboro. MA 01752 ........ 617-481-9880 

Burleigh Instruments, Burleigh PI<. Fishers, NY 14453 ........... ,...... 718-924-9355 
tDontech.lnc.. 700 Airport Blvd., Doylestown. PA 18901 .................. 215-348-5010 

Ealing Electr<Hlptics, New Englander Industrial Park, Holliston. MA 01746 
...................................................... 617-429-8370;1-800-343-4912 

t Evaporated Coatings, Inc.. 2365 Maryland Rd.. Willow Grove. PA 19090 
.................... , ........................... , .... ; .... , ...... , . . . .. 215-659-3080 

t Har1man Systems, Figgie Inti, 360 WoK Hill Rd.. Huntington Sta. NY 11746 
....................................................................... 518-427-7500 

t Hoffman Engineering Corp, 20 Acosta St.. Stamford. CT 06902 ......... 203-325-8933 
t Homal~e. Inc, 11 Brookside Dr, Wilmington., DE 19804 ................. 302-652-3686 
t Infrared Industries, Inc, 12151 Research Parkway. Orlando. FL 32626 . .. 305-282-7700 

International Polarizer. Inc, 320 Elm Street Marlborough, MA 01752 .... 617-481-7495 
Jan Hardware MIg. Co.. 47-27 36th St, Long Island City. NY 11101 ..... 718-361-0800 

tJMJ Technical Prods.. 50 Wheeler Point Rd. Newark, NJ 07105 ........ 201-589-4257 
t Libbey-Dwens-Ford Co, Liberiy Mirror Products, 851 Third Ave, Brackenridge. PA 15014 

....................................................................... 412-224-1800 
tMelies Gnot Optics, 1770 Kettering St, Irvine. CA 92714 ................ 714-261-5600 
t Optical & Conductive Coatings. Meridian Inds., Inc, 428 N. Buchanan Cir.. # 8. Pacheco. 

CA 94553 ................ .. ... 415-798-6066 
§ Optics for Research. Inc.. P.O. Box 82, Caldwell. NJ 07006 .............. 201-228-4480 

Optima Precision. Inc, 3626 Hightide Drive. Rancho Palos Verdes, CA 90274 
........................................... , ... . . . . . . . .. 800-544-4418;213-377-4118 

tOxley.lnc.. 25 Business PI<. Dr, P.O. Box 814. Branford. CT 06405 ...... 203-488-1033 
t Plumer Precision Optics, 601 Montgomery Ave, Pennsburg. PA 18073 .. 215-679-6272 
t Pomfret Research Optics, P. O. Box 1265. Orange. VA 22960 ........... 703-854-4350 

Rolyn Optics Co, 706 Arrowgrand Circle. Covina, CA 91722-2199 
__ .. _ ... _ ............ _ .. _ ..................... 818-915-5707/5717 

Schott Glass Technologies. Inc.. 400 York Ave, Duryea, PA 18642 ...... 717-457-7485 
Silicon Sensors. Hwy. 18 East Dodgeville. WI 53533 . . . . . . . . . . . . . • . . . . .. 608-935-2707 

§Sun.Flex Co .• Inc.. 20 Pimentel Ct. Novato. CA 94947 ................... 415-883-1221 

Filters, Programmable - See Filters, Variable (Vol. A) 

Filters, RF-2700 -- See Vol. A 

Filters, Single Sideband-2700 -- See Vol. A 

Filters, Synchronous Tracking-2700 -- See Vol. A 

Filters, Telemetering-1900 -- See Vol. D 

Filters, Tone, Telegraph-2700' -- See Vol. A 

Filters, Tunable - See Filters, Continuously Variable 
(Vol. A) 

Filters, Tuning Fork-2300 - See Vol. A 

Filters, UHF & VHF-2700 -- See Vol. A 

Filters, Variable-2700 -- See Vol. A 

Filters, Vestigial Sideband-2700 - See Vol. A 

Filters, Video-2700 -- See Vol. A 

Filters, Waveguide-3450 - See Vol. A 

Filters, VIG-2700 -- See Vol. A , 
Filters (MIL), Electrical & Networks-2440 

Chesterfield Products, 37 Midland Ave., Elmwood Park, NJ 07407, 201-797-9655 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••• A·l638 

Comstron Corp., 10 Hub Dr., Melville, NY 11747, 516-756-1100 .••.••••• A.l639 
t Eagle, P.O. Box 911, Fallbrook. CA 92028,619-728'6000 ••••••• _....... A.1647 
t Eiec:tronic Precision Components Corporation, 11 W. Sandford Blvd., Mt. Vernon, 

NY 10550, 914-664-2333 .......................................... A.1652 

PAODUCTINOEX& DIRECTORY 

Eipac Components, Elpac Eiec:tronics, Inc., 3131 S. Standard Ave., Santa Ana, CA 
92705, 71,4-979-4440 ........................................ ' A.l082·1083 

t ESC Electronics Corp., 534 Bergen Blvd., Palisades Pk.. NJ 07650, 201.-947..Q400 
•••.•••••••••••••••••••• ;................................... A·l558,l653 

Alter Concepts Inc., 2624 S. Rousselle, Santa Ana, CA92707, 714-545-7003 
............................................................ A·1656-1657 

t Altron Co., Inc., Sub. of ARX Inc., 148-E Sweet Hollow Rd., Old Bethpage, NY 
11804,516-752·1144 ............................................. A·l659 

Hiaonic, Inc., 249 N. Troost, P.O. Box 1130, Olathe, KS 66061, 913-782-0012 
................................................................. A·2239 

JMK, Inc., 15 Caldwell Dr., Amherst, NH 03031, ;;;603-888-4115 •••••••• A·l663 
t KR ElectroniCS, Inc., 91 Avenel St, Avenel, NJ 07001, 201-638-1900 

............................................................ A·1666-1668 
Metuchen Capacitors, Inc., 139 While Oak Ln., P.O. Box 499, Old Bridge, NJ 

08857,201-679-3366 ........................................ A.1672-1673 
Mlcrosonics Inc., 60 Winter St, Weymouth, MA 02188, 617-337-4200 • • •• A·1425 

§t Murata Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080. 
404-436-1300 ............................................... A·1430,1675 

t Oxley, Inc.. 25 Business Pk. Dr •• P.O. Box 814, Branford, CT 06405, 203-488-1C!33 
......................................................... A.16n, B·l013 

Piconics, 26 Cummings Road, Tyngsboro, MA 01879, 617-649-7501 .•.•. A·1678 
RFI Corporation, 100 E. Pine Aire Dr., Bay Shore, NY 11706, 516-231-6400 

•••••••••.. ' ...................................................... A·1687 
Sprague Electric Company, FlL-MAG Business Unit, 3010 Del Sol Blvd., San 

Diego. CA 92154·3483, 619-575-9353 ................... _ .. . • .. .... A·l694 
TTE. Incorporated, 11652 W. Olympic Blvd., Los Angeles, CA 90064, 

213-4078-9224 .................................................... A.1706 
§t Tusonix, Inc., n41 N. Business Park Drive, P. O. Box 37144, Tucson, AZ 

85740-7144,602-744-()400 ........................................ A·1714 
§t United Translonner Corporation, Sub. of OPT Induatries, 300 Red School Lane, 

Phillipsburg, NJ 08865, 201-454-2600 .............................. A·1479 
AMP. Box 3608, Harrisburg. PA 17105 .................................. 800-362-5673 

t Ark Elctrns. Corp, 13251nduslrial Hwy, Southampton. PA t8966 ........ 2t5-322-6510 
Cir-Q-Tel.lnc, 6600-04 Virginia Manor Rd. Ballsville. MD 20805 ........ 301-948-1800 

tCirtech. EG & G. 15237 Cherry St.. Shawnee Mission. KS 66223 .•...... 913-661-2801 
Control Concepts Corp .• P.O. Box 1380. Binghamton. NY 13902-1380 ..• 607-724-2484 

t Cornel~DubiHer 8ctms., Wayne Interchange. Plaza 1. Wayne. NJ 07470 
201-258-2000 

t Elmag DivisiOn. Lindgren RF Enclosures, 54 Clark St.. Newark, NJ 07104 
201-481-1600 

Engineered Components Co, P. O. Box 8121. San Luis Obispo. CA 93403-8121 
........................... , .............................. _ .. . . .. . . .. .. 805-544-3800 

tFerretec Inc.. 544 Gibralter Dr .• MilpMs, CA 95035-6315 ................ 408-263-1216 
Fil-Coil Company. Inc.. 800 Axinn Ave, Garden C~, NY 11530 .......... 518-228-9445 
Freed Transformer. 1718 Weirfield St. Ridgewood. NY 11385 ........... 212-386-1300 
Frequency Selective Networks, 69-20 Garfield Ave., Woodside, NY 11377 

.... . . . . . . . . . . . . . . . • . . . . . . . .. . . . . . . . . . .. . .. . .. . .. . .. . . .. ... .. .. . . . . .... 718-424-7500 
tHertz Filter. 3 Aerial Way. Syosset NY 11791 ........................... 518-822-4770 

§t Hi-<l Crystals. Hybrids International Ltd.. 311 N. Lindenwood Dr, Olathe. KS 66062 
............................... _ ..................................... '.. 913-764-4544 

Hughes Aircraft Co, Microelctrns. Sys. Div, 2601 Campus Dr, Irvine. CA 92715 
...................................................................•... 714-752-3800 

Hycomp.lnc.. 165 Cedar Hill St. Marlborough. MA 01752 ............... 617-485-6300 
t Integrated Microwave. 3422 Tripp Ct. San Diego. CA 92121 ............ 619-259-2600 
t K&L Microwave. Inc.. 408 Coles Circle. Salisbury. MD 21801 ...........• 301-749-2424 
t K & L Quartzlek, K & L Microwave. 20 S. 46th Ave.. Phoenix, AZ 85043 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 602-272-7944 
t Magnetic Component Engineering. Inc.. 11379 Playa Street Culver C~. CA 90230 

.. . .. . . .. . .. . . ... .. . . . . .. .. . .. . . . . . . . . .. . . .. .. . •... ... . .. . .. . ...•. . .. .. 213-398-4761 
Marway Prods. Inc.. 311 N. Clara St.. Santa Ana, CA 92703 .•......•.•... 714-973-1800 

t Mel Tec, Div. Epsco. Inc, 411 Providence Hwy, Westwood. MA 02090.. 617-329-1508 
North Hills Electronics. 1 Alexander PI, Glen Cove. NY 11542 .......... 518-671-5700 

t OPT Industries Inc.. 300 Red School La, Phillipsburg, NJ 08865 ........ 201-454-2600 
t Pica Electronics. Inc.. 453 North MacQueslen Pkwy, Mt Vernon. NY 10552 

........................ _............................... 914-699-5514;800-431-1064 
t Piezo Technology Inc.. 2525 Shader Rd.. Orlando, FL 32804 ........•... 407-298-2000 
tPolyphase Instrumen~ 175 Commerce Dr, Ft Washington. PA 19034 ... 215-643-6950 
t Reeves-Hoffman Div, Dynamics Corporation of America, 400 W. North St.. Carlisle, PA 

17013 ................................................................ 717-243-5929 
tSFE Technologies, 1501 1st St.. San Femando, CA 91340 .............. 618-385-9411 

Sokol Crystal Products, Inc.. 121 Water St, Min~al Point WI 53565 ..... 608-987-3363 
Spectrum Control. Inc.. 2185 W. 8th St, Erie. PA 16505 ................. 814-455-0966 

t Stantord Applied Engrg. Inc.. 3520 De La Cruz Blvd. Santa Clara, CA 95054 
.. . .. .. . . . . . . . .. . .. . . . .. . . . . .. .. .. .. . .. .. . .. . .. . .. . .. . . . . . .. . .. . .. . .... 408-988-0700 

Tele-Tech Corporation. P.O. Box 790, Bozeman, MT 59715 ............. 406-588-0291 
tTransco Products, Inc.. 1001 Flynn Rd.. Camarillo. CA 93011-6003 ...... 805-987-8007 

§tTycor Electronic Products Ltd. 6107-6 Street 8.e., Calgary, Alberta, CANADA T2H lL9 
· ...................................... " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 403-259-3200 

Vernitron Piezoeleclric DiY, 232 Forbes Rd. Bedford. OH 44148-5478 .. 218-232-9600 

Flanges, Waveguide"3450 -- See Vol. A 

Flanges (MIL), Waveguide-2440 
Alpha lrids., Inc. - TRG Millimeter Comp., 651 Lowell St.. Methuen. MA 01844 

......... ,. . . . . . . .. .. . .. . . . . . . .. . .. .. . .. . ... .•.. .. . ... . ... .. . .. . . . . .. .. 617-682-4661 
Leclronic Research Labs., Inc.. 1.423 Ferry Ave, Camden. NJ 08104..... 609-541-4200 
MACOM,lnc,43 Second Ave.. Bldg. 8. Burlington. MA 01803 ........... 617-272-3000 

§ Micro-Coax Components, Inc.. a UTI Company. Box E, Collegeville, PA 19426 
........................................................................ 215-489-3700 

Microwave Development Laboratories, 10 Michigan Dr, Natick, MA 01760 
....................................................................... 617-655-0060 

t M~ec Electronics, 104 Gun Avenue. Pointe Claire. QUEBEC, CANADA H9R 3X3 
· .........•.......... , . • . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . • . . . .. 514-694-6666 

Flashers-2200 - See Vol. D 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY Fuses, Fuseholders, Boxes & Panels (MIL)-2440 

Flashers (MIL)-2440 
tLog~ef<, Inc., 101 Christopher St. Ronkonkoma, NY 11779 .............. 516-467-4200 

Master Electronic Controls, P.O. Box 25905. Los Angeles, CA 90025 .... 213-452-1336 
t Modular Devices. Brookhaven R&D Plaza. 1 Roned Rd.. Shirley. NY 11967 

........•.............................................................. 516-345-3100 
t Scientific Technologies. Optical Sensor Div. Inc, 31069 Genstar Rd.. Hayward. CA 94544 

...................................................................... 415-471-9717 

Flat Packages, Integrated Circuit - See Packages, 
Integrated Circuit (Vol. A) 

Fluid Flow Indicators - See Meters, Fluid Flow (Vol. D) 

Flux, Br~zing & Soldering Materials-4600 - See Vol. C 

Foil, Magnetic-1850 - See Vol. A 

Foil, Magnetic Shielding - See Shields, Magnetic (Vol. C) 

Forks, Tuning - See Tuning Forks (Vol. A) 

Forms, Coil - See Coil Assemblies & Forms (Vol. A) 

Frames, Cabinet & Rack-1400 - See Vol. C 

Freezer Cabinets - See Refrigerators, Environmental Test 
(Vol. D) 

Freeze Spray - See Refrigerants, Spray (Vol. C), Coolants, 
Circuit & Component (Vol. C) 

Frequency Analyzers - See Analyzers, Spectrum (Vol. D) 

Frequency Extenders - See Dividers, Frequency (Vol. A) 

Frequency Sources - See Oscillators (Vol. A) 

Frequency Standards - See Standards, Frequency (Vol. D) 

Frozen Epoxies - See Compounds, Encapsulating, 
Molding, Potting (Vol. C) 

Furnaces, Electric-4100 - See Vol. D 

Furnaces, Gas (Production)-4100 - See Vol. D 

Furnaces, Infrared-4100 - See Vol. D 

Furnaces, Ultraviolet-4100 - See Vol. D 

Furnaces, Vacuum-4100 - See Vol. D 

Furniture, Electronic Lab. - See Benches, Consoles, 
Stools, Tables (Lab & Shop) (Vol. C) 

Fuse Clips - See Clips & Holders, Fuse (Vol. B) 

Fuse Elements-4300 
§ Bussmann:Cooper Industrtes. P.O. Box 14460, St. louis, MO 63178, 314-394-2877 

••••••••••••••••••••••••••••••.•••.••••.••••••••••••••••••••••••• C·1291 
§ FIC Corp., 12218 Parklawn Dr., Rockville, MD 20852, 301-881-8124;800-638-6594 

................................................................. B·1314 
UltaHuse, Inc., Sub. of Tracor, Inc., 800 E. Northwest Hwy., Des Plaines, IL 60016, 

312-824-1188 ............................................... B.1323-1326 
Panel Components Corp., P.O. Box 6626M, Senta Rosa, CA 95406, 707-523~600 

................................................................. B·1344 
§ Schurtar, Inc., 1016 Clegg Ct, Petaluma, CA 94952,707-778-6311 •• A.1692-1693 

Carbone-Ferraz, Inc, 14 Eastmans Ad., Parsippany. NJ 07054 ........... 201-428-8400; 
800-526-9067 

Concord Electronics Corporation, 30 Great Jones Sl, New York, NY 10012 
..................................................................... 1-212-777-6571 

§t Fusecom, 14664 NE 95th St. Redmond, WA 98052..................... 206-881-2442 
§ Power Dynamics Inc., 59 Lakeside Ave, P.O. Box 539. west Orange. NJ 07052 

. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. .. . . . . .. . . . . . . . . . .. .. . .. . . . . . . . . .. 201-736-5722 
§Semikron.lnc, llE Executive Dr, P.O. Box 66, Hudson. NH03051~ 

.. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. .. .. . . .. . . . .. . .. . ... 603-883-8102;1-800-258-1308 

Fuseholders - See Clips & Holders, Fuse (Vol. B) 

Fuses-4300 
Altech Corporation. 349 Rte. 206, Somerville, NJ 08876, 201-359-4454 

.................................................... 801365.1640, C·1162 
§ Bel Fuse, 198 Van Vorst St.. Jersey City, NJ 07302, 201-432~463 •• B.1302-1305 

§t Bussmann:Cooper Industrtes, P.O. Box 14460, St. louis, MO 63178, 314-394-2877 
•••••••••••..•••••••••••••.•••••••••••••••••••••••••••••••••••••• C·1291 

Elcom Systems, Inc., 932 Clint Moore Rd., Boca Raton, FL 33487,305-994-1774 
................................................................. A·1768 

§ FIC Corp., 12216 Parldawn Dr., Rockville, MD 20852, 301-881-8124;800-638-6594 
................................................................. B·1314 

§t UltaHuse, Inc., Sub. of Tracor, Inc., 800 E. Northwest Hwy., Des Plaines, IL 60016, 
312-824-1188 .................. ;............................ B.1319-1323 

Mstsuo ElectroniCS, 2134 Mein Street, Suite 200, Huntington Beach, CA 92648, 
714-969-2491 .................................................... A.1117 

Panel Components Corp., P.O. Box 6626M, Santa Rosa, CA 95406, 707-523~800 
................................................................. B·1345 

§t RCD Components, Inc., 520 E. Industrtal Pic. Dr., Manchester, NH 03103, 
603-669~054 ............................................... A.2010-2011 

Alden Products Co, P.O. Box 860. 1 17 N. Main St. Brocklon. MA 02403 
................................................................. ; ..... 617-583-0160 

§t Beswick, Dubilier International Pic., Alert Works, Froma, UNITED KINGDOM BAll 1 PP 
· ... . . . . . .. . .. . . . . . . . . . . . . . . . . . .. .. . .. . . . . . . . .. . . .. . . . .. . . . .. .. . .. . . . . .. (0373) 64311 

§t Brush Fuses Inc., 2070 Maple St. Des Plaines. IL 60018 ................ 312-299-2211 
§tCarbone-Ferraz, Inc, 14 Eastmans Rd.. Parsippany. NJ 07054 ........... 201-428-8400; 

800-526-9067 
§ Concord Electronics CorporatiOn, 30 Great Jones St. New York, NY 10012 

..................................................................... 1-212-777-6571 
§Ercona,101 Main/PatchogueRd..PortJelfersonSla,NY 11776 ........ 516-331-5500 

§t Fusecom, 14664 NE 951h Sl, Redmond, WA 98052 . . . . .. . . . . . .. . . . . . . . . 206-881-2442 
§ GC-Thorsen. 1601 Morgan Sl, P.O. Box 1209. Rockford. IL 61105-1209 

· . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. 815-968-9661 
§Gould Inc., Circu~ Protection Div, 374 Merrimac St. Newburyport. MA 01950 

....................................................... 617-462-6662/3131 
Intemalional Components Corp, 105 Maxess Rd.. Melville. NY 11747 ... 516-293-1500 

t KRLlBantry Components, Inc, 160 Bouchard Sl, Manchester. NH 03103 
· . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . .. .. . . . . . . . .. . . . .. . . . . . . . . . . . . . . .. .. 603-668-3210 

tLectrohm Div. of Capco.lnc., Box 1028, Grand Junction, CO 81502 ..... 303-243-8460 
§ LZR Electronics. Inc., 8174 8eechcraft Ave, GMhersburg, MD 20879 ... 301-921-9440 

Maxwell Laboralories. 86B6 Balboa Avenue, San Diego. CA 92123-1506 
..................................................................... 61~27~5100 

Mepcopal Company. 11468 Sorrento Valley Rd.. San Diego. CA 92121 .. 619-453-0332 
Omega Engineering. Box 4047. Stamford, CT 06907 .................... 203-35~1660 

§ Power Dynamics Inc, 59 Lakeside Ave, P.O. Box 539. West Orange, NJ 07052 
.. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 201-736-5722 

Raychem Corp, Elctms. Grp., 300 Const~ution Dr, Menlo Park, CA 94025 
...................................................................... 415-361-3660 

t Raymond Engrg. Inc., Raycorder Prods Div, 217 Sm~h St. Middletown, CT 06457 
....................................................................... 203-632-1000 

§ Reliance Electric Co, Marketing Info Center. P.O. Box 99502, Cleveland, OH 44199 
· ...................................................... " ... .. . . . . . . . .. 800-245-4501 

tRush/Houston.lnc., 600 Kealrick, Sle C-40. Houston, TX 77060 ........ 713-682-5151 
§ San-O Industrial Corp, 85 Orville Dr, Bohernia, NY 11716 .............. 516-567-5556 
§Schurter, Inc, 1016 Clegg Ct, Petaluma, CA 94952 ..................... 707-778-6311 
§ Semikron, Inc., 11 E Executive Dr, P.O. Box 66, Hudson, NH 03051 ~6 

...................................................... 603-6B3-8102;1-8()()'25B-1308 
t Shogyo International Corp, 287 Northern Blvd.. Great Neck, NY 11021 ... . ........... . 

516-466-091 1 
§Shokai Far East Ltd.. 280 North Central Ave, Hartsdale, NY 10530 ..... 914-681-0700 

§tWorkman Elctm Prods., Box 3828, Sarasota, FL 33578 ................. 813-371-4242 

Fuses, Failure Indicating-4300 
Altech Corporation, 349 Rle. 206, Somerville, NJ 08876, 201-359-4454 

.................................................... B·1365,1640, C.1162 
Bel Fuse, 198 Van Vorst St., Jersey City, NJ 07302, 201'''32~63 •• B·1302-1305 

§t Bussmann:Cooper Industries, P.O. Box 14460, St. Louis, MO 63178, 314-394-2877 
................................................................. C·1291 

§ RC Corp., 12216 Parklawn Dr., Rockville, MD 20852, 301-881-8124;800-638-6594 
................................................................. B·1314 

§ UtteHuse, Inc., Sub. of Tracor, Inc., 800 E. Northwest Hwy., Des Plaines, IL 60016, 
312-824-1188 ............................................... B·1319-1323 

Panel Components Corp., P.O. Box 6626M, Sants Rosa, CA 95406, 707-523~600 
................................................................. B·1345 

Alden Products Co, P.O. Box 860. 117 N. Main Sl, Brocklon, MA 02403 
.. . .. .. . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . .. 617-583-0160 

§t Beswick, Dubilier International Pic, Alert Works, Frome, UNITED KINGDOM BAIl 1 PP 
· . .. . .. . . . . . . . . . . . . .. .. . . . . . . . . . . . . .. . . .. . . .. . .. . . . . . . ... .. . . . . . . . . . . . .. (0373) 64311 

§ Brush Fuses Inc, 2070 Maple St. Des Plaines.IL 60018 ................ 312-29~2211 
§tCarbone-Ferraz,lnc.,14 Easlmans Rd.. Parsippany, NJ 07054 ........... 201-428-8400; 

8()()'526-9067 
Concord Electronics Corporation. 30 Great Jones St. New York, NY 10012 

..................................................................... 1-212-777-6571 
§t Fusecom, 14864 NE 95th SI., Redmond. WA 98052..................... 206-881-2442 

§Gould Inc, Circu~ Protection Div, 374 Merrimac Sl, Newburyport. MA 01950 
................................................................. 617-462-6662/3131 

§ Power Dynamics Inc., 59 Lakeside Ave., P.O. Box 539, West Orange, NJ 07052 
.. . . .. . . . . . . . . . . . .. . . . .. . . . . . . .. . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. 201-736-5722 

t Raymond Engrg. Inc .• Raycorder Prods Div, 217 Sm~h St. Middletown, CT 06457 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203-632-1000 

§ Reliance Electric Co, ",arketing Inl0 Center. P.O. Box 99502, Cleveland, OH 44199 
.. ...... .. .. .. .. .. .. 8()()'245-4501 

§San-O Industrial Corp, 85 Orville Dr, Bohernia, NY 11716 .... 516-567-5556 
§Schurter.lnc., 1016 Clegg Ct. Petaluma, CA 94952 ..................... 707-778-6311 

Fuses, Fuseholders, Boxes & Panels (MIL)-2440 
§ Bussmann:Cooper Industries, P.O. Box 14460, St. Louis, MO 63178, 314-394-2877 

...... ' ............. ' .............................................. C·1291 
Connector Corp., 6025 N. Keystone Ave., Chicsgo, IL 60646, 312-539-3108 

................................................................. C·1311 
§ Daburn Electronics & Cable Corp., 70 Oak St., Norwood, NJ 07648, 201-768·5400 

................................................................. C·183B 
t Doran Manufacturtng Co., 2834 Sidney Ave., Cincinnati, OH 45225, 513-681-5424 

................................................................. C·1325 
§t RC Corp., 12216 Parklawn Dr., Rockville, MD 20852, 301-881-8124;800-638-6594 

................................................................. B·1314 
§t UtteHuse, Inc., Sub. of Tracor, Inc., 800 E. Northwest Hwy., Des Plaines, IL 60016, 

312-824-1188 .................................................... B·1319 
Marway Prods. Inc., 311 N. Clara St., Sants Ana, CA 92703,714-973-1800 

................................................................. 002132 
t Alan Industries Inc., P.O. Box 1203. Columbus. IN 47201 ................ 812-372-8869 

§t Beswick, Dubilier International Pic, Alert Works, Frome, UNITED KINGDOM BAll 1 PP 

Carbone-Ferraz, Inc .• 14 Eastmans Rd.. Parsippany, NJ 07054 ........... 201-428-8<100: 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Fuses,· Fuseholders,Boxes & PAr'AIe: (MIL)-2440 (Cont'd) PRODUCTI~DEX&DIRECTORY 
Concord Electronics Corporation, 30 Great Jones St, New York, NY 10012 

................................................. c ................... 1-212-777-6571 
§tFusecom, 14864 NE 95th St, Redmond, WA98052 ..... , ........... " .. 2O!i-881-2442 

Int<1lTlational Components Corp. 105. M""ess Rd., Melville, NY 11747 ... 516-293-1500 
ISL.Products Int'( Ltd., 235 P Robbins Lane, Syosset, NY 11791-6093 •. 516-937-3475 

§t Keystone Electronics Corp., 31-07 20th Rd., Astoria, NY 11.105.2017 ... 716-956-8900 
t 12R Electronics, Inc.. 8174 Beechcraft Ave., Gaithersburg, MD 20879 ... 301-921-9440 
§ National Tel-Tronics, State Road Hil( Meadville; PA 16335 .... " . ... . ... 814-724-6440 
§ Power Dynamics Inc., 59 Lakeside Ave., P.D. Box 539, West Orange, NJ 07052 

· . , . . • . . . . . . . . . . . . . . . . . . . . . . . . . . • . .. . . . . . . .. . . . . . . . . • . . . . . . . . . . . • . . . • . . 201-736-5722 
§ Reliance Electric Co. Markeling Info Center, P.o.. Box 99502, Cleveland, OH 44199 

....................................................................... 800-245-4501 
§San-O Industrial Corp. 85 Orville Dr. Bohemia, NY 11716 ............... 516-567-5556 
§Schurter, Inc. 1016 Clegg Ct, Petaluma, CA 94952 ..................... 707-778-6311 
§ The Wadsworth Electric Manufacturing Co. Inc. 20 W. 11 th St. Covington, KY 41012 

... ' ................................................................ , ... 606-431-0900 

Fuses, International, 5x20 mm-4300 
AHech Corporatlon,.349 Rte. 206, ScIInerville, NJ 08876, 201-359-4454 

•• :................................................. B'I365,1640, C'II62 
§ Bel Fuse, 198 Van Vorat St, Jersey CIty, NJ 01302, 201-432-11463 •• 801303-1304. 

§t Bussmann:Cooper Industries, P.O. Box 14460, St Louis, MO 63178, 314-394-2877 
................................................................. C'I291 

Panel Components Corp., P.O. Box 6626M, Sants Rosa, CA 95406,707-523-0600 
• ................................... : • . • . . . • . .. • .. • .. .... B'I345, C'189,C 

§ Power Dynamics Inc., 59 Lakeside Ave., P.O" Box 539; West Orange, NJ 07052, 
201-736-5722 .................................................... C'1900 

§t Beswick, Dubilier International PIc., Alert Works, Frome, UNITED KINGDOM SAIl 1 PP 
........................................................................ (0373) 64311 

§ Brush Fuses Inc., 2070 Maple St. Des Plaines, IL 60018 ................ 312-299-2211 
Carbone-Ferraz, Inc., 14 Eastmans Rd., Parsippany, NJ 07054 ........... 201 :-428-8400; 

800-526-9067 
Concord Electronics Corporation, 30 Great Jones St, New York, NY 10012 

..................................................................... 1-212-777-6571 
§ Ercona, 101 Main/Patchogue Rd., Pori Jefferson Sta, NY 11776........ 516-331-5500 
§ FIC Corp. 12216 Parklawn Dr., Rockville, MD 20652 .... .301-881-8124;800-638-6594 
§Schurter, Inc., 1016 Clegg Ct, Petaluma, CA 94952 ..................... 707-778'6311 

Fuses, Thermal-4300 
§t Ametek/Rodan Div., 2905 Blue Star St, Anaheim, CA 92806, 714-630-0081 

• .. • • . • • • .. • • .. • .. • . • . .. .. . • • .. . .. . . • • • . .. .. • • .. .. . • • .. .. • •• B-1837-1838 
§t Bussmann:Cooper Industries, P.O. Box 14460, St Louis, MO 63178, 314-394-2877 

................................................................. C'I291 
Elmwood Sensors, 500 Narragansett Park Drive,Pawtucket, RI02861, . 

401-727-1300 ..................................................... B'1843 
§ FIC Corp., 12216 Parklawn Dr., Rockville, MD 20852, 301-881-8124;800-638-6594 

................................................................. B'1314 
Keystone Carbon, Thermistor Div., 1935 State Street, St Marys, PA 15857, 

814-781-1591 .................................................... B'1849 
Matsuo Elactronics, 2134 Main Street, Suite 200, Huntington Besch, CA 92648, 

714-969-2491 .................................................... A'1117 
Micro Devices Product Group, Therm-O-Dlsc, Inc., 1320 South Main Stnet, P.O. 
. Box 3538, Mansfield, OH44907, 419-756-5911 ••••••••••••••••. B'I343,1873 

§ Midwest Components, Inc., 1981 Port City Blvd., Muskegon, MI49443, 
616-777-2602 .................................................... B'1857 

Accurate Electronics, 169 S. Abbe Rd., P.O. Box 1287, Elyria, OH 44036 
.. .. .. .. .. .. . .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .... 216-366-6330 

Attech Corporation, 349 Rle. 206, Somerville, NJ 08876 . . . . . . . . . . . . . . . .. 201-359-4454 
Bel FUSe, 198 Van Vorst St, Jersey City, NJ 07302 ..................... 201-432-0463 

§ Beswick, Dubilier Intemational Pic. Alert Works, Frome. UNITED KINGDOM SAl '1 1 PP 
................................... : .................................... (0373) 64311 

Carbone-Ferraz, Inc., 14 Eastmans Rd., Parsippany, NJ 07054 ........... 201-428-6400; 
800-528-9067 

§ Chatham Controls, 33 River Rd., Chatham, NJ 07.928 ................... 201-635-8892 
Concord Electronics CorporatiOn, 30 Great Jones St, New York, NY l001;! 

.....................................•............................... 1-212-777-6571 
Fasco Industries, Inc., Div. of Hawker Siddeley Grp. Pic. 601 North Federal Highway. 

Boca Raton, FL 33432 ............................................... 305-368-0600 
§ Inmart< Corp. 147 West CedarSt, Norwalk, CT 06854 .................. 203-8~8474 

KRL/Bentry Components, Inc., 160 Bouchard St, Manchester, NH 03103 
....................................................................... 603-668-3210 

§12R Electronics, Inc. 8174 Beechcraft Ave. Gaithersburg, MD 20879 ... 301-921-9440 
§ Murata Manufacturing Co., Ltd., 26-1 Q.2-chome-Tenjin, Nagaoka-Kyo-Sh~ Kyoto, JAPAN 

617 ................. : ................................................ 075-951-9111 
§ Power Dynamics Inc. 59 Lakeside Ave., P.O. Box 539, West Orange, NJ 07052 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• . . . . . . .. . .. .. 201-736-5722 
Raychem Corp., Elctms. Grp., 300 Constitution Dr. Menlo Park, CA 94025 

....................................................................... 415-361-3860 
t Raymond Engrg. Inc., Raycorder Prods Div. 217 Smith St. Middletown, CT 06457 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .. 203-632-1000 
§ Reliance Electric Co. Marketing Info Center, P.O. Box 99502, Cleveland, OH 44199 

....................................................................... 800-245-4501 
§ San-O Industrial Corp. 85 Orville Dr. Bohemia, NY 11716 ...•.......... 516-567-5556 

Therm-O-Disc, Inc., Sub. Emerson Elec. Co. 1320 South Main St. P. O. Box 3538, 
Mansfield, OH 44907 ................................................. 419-758-5911 

Galvanometers - See Meters, Galvanometer (Vol. 0) 

Gaskets - See Seals (Vol. C) 

Gaskets, Shielding, RF-Also See Shields, RF-4525 ..,. 
See Vol. C 

. Gates, Computer Circuit (AND, OR, NOR, etc.) - See 
. Cards,Logic (Vol. 0) 

Gauges, Displacement, Linear-5400 - See Vol. C 

Gauges, Humidity-2900 -See Vol. D 

Gauges, lonization~2900 - See·Vo/. D 

Gauges, P{essure-Also See Transducers, Pressure-2900 
- See Vol. D 

Gauges, Strain-5500 
§t NES, Inc. (Nationwide Electronic Systems), 3003 Wakefield, carpentsrsville, IL 

60:110, 312-426-5900 ••••••• "" ........................... _ ..... ;. 001364 
§ Newport ElectroniCS, 630 E •. Young St, Santa Ana, CA 92705, 714-540-4914 

•••••••••••••••••••••••••••••••••••••••••• , ••••••••••••••• , •••••• 001388 
Omega Engineering, Box 4047, Stamford, CT 06907,203-359-1660 

••••••••••••••• B'I779,1860-1881 ,1932-1933, C'I891 , '001312,1392-1393,1420 
Sensotec, Inc., 1200 Chesapeake Ave., Columbus, OH 43212, 614-486-7723 

.......................................... , ....................... B'1919 
BLH Elctms. 75 Shawmut Road, Centon, MA 02021 ..•.... :............ 617-821-2000 
CDS - Colorado Data Sys., 3301 W. Hampden, Un~ C, Englewood, CO 80110 

. .......•.................... ;......................... 303-762-164O;aoo-cOS-ATEI 
Entran Devices, 10 Washington Ave., Fairfield, NJ 07006 .. 201-227-1002;800-635-0650 
Flotek Corporation. 1300 E. Floriza St, Ste. 101, Tucson, AZ 65714 ..... 602-294-9222 

§ Hottingar Baldwin Measurements, 139 Newbury St., Framingham, MA 01701 
....................................................................... 617,875-8282 

§t Kistler-Morse, 10201 Willows Ad. N.E., P.O. Box 3009, Redmond, WA 98073 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . . . . . . . . . . . . 206-881-8000 

t Kulite Semiconductor Prods., Inc. One Willow Tree Rd., Leonia, NJ 07605 
.................................................................. : .... 201-461-0900 

Measurements Group, Inc., Box 27777, Raleigh, NC 27611 .. . . . . . . . . . .. 919-365-3800 
t Piazo Electric Products, Inc. 212 Durham Ave., Metuchen, NJ 08840 .. .. 201-548-2800 

Gauges, Temperature-2900 -See Vol. D 

Gearheads & Speed Reducers - Also see gears and gear 
mechanisms-3500 

Eastern Air Devices, Inc., 1 Progress Dr., Dover, NH 03820, 603-742-3330 
................................................................. 801202 

§Jan Hardware Mfg. Co., 47-27 36th St, Long Island City, NY 11101, 718-361-0600 
........................ , ............................... C'I607-1609,1612 

t Maxon Precision Motors, Inc., 838 Mitten Rd., Burlingame, CA 94010, 
415-697-9614 .................................................... B'I232 

§t Micro Mo ElectroniCS, Inc., 742 2nd Ave. 5., St Petersburg, FL 33701, . 
813-822-2529 ...................................... B'118O,1234,1236,1898 

t Novatronics Of Canada Ltd., 677 Erie St, P.O. Box 610, Stratford, Ontsrlo, 
CANADA N5A 6V6, 519-271-3880 ................................. , B'1243 

§tBerg, W. M., Inc., 499 Ocean Ave., East Rockaway, NY 11518 ........... 516-599-5010 
§t Berger-Lahr Corp., Fitzgerald Dr. Jaffrey, NH 03452 ..................... 603-532-7701 

t Bowmar Instrument Corp. Aerospace Div. 8000 Bluffton Rd., Ft Wayne, IN 46809 
....................................................................... 219-747-3121 

§t Canon U.s.A, Elctrn Comps. Div. One Canon Plaza, l:ake SucceSs, NY 11042 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• 516-488-6700 

§Dolan-Jenner Inds. Box 1020, Woburn, MA 01801 ...................... 617-935-7444 
tDresser Iods., 1505 Elm St, Dalles, TX 75201 ........................... 214-746-6000 
§ Electrol Co., 321 Dewey St, P.O. Box 29, York, PA 17405 ............... 717-848-1722 

Escap Products, 36 Central Ave. Hauppauge, NY 11788 ..•......•...... 516-234-3900 
t Evershed & Vignoles, Ltd. Meggitt Holdings P. L C. Acton Lane, Chiswick, London, 

ENGLAND W4 5HJ .................................................... 01-994-3670 
§tGlobe Motors, 2275 Stanley Avenue, Dayton, Q.H 45404 ................ 513-228-3171 

t IMC Magnelics Corp. Eastern Div. 570 Main St. Westbury, NY 11590 .. 516-334-7070 
t PIC Design, P.O. Box 1004, Middlebury, CT 06762 ...................... 203-756-8272 

Portescap U.s. Inc. 36 Central Ave. Hauppauge, NY 11788 ............ 516-234-3900 
t Precision Mechanisms, 44 Brooklyn Ave.. Westbury, NY 11590 ......... 518-ED3-5955 

Robbins & Myers, Motion Control Group, 1600 Second St South, Hopkins, MN 55343 
.........•............................................................. 612-931-2700 

SAIA Inc., Div. 01 American Electronic Components, 1010 N. Main Street Elkhart, IN 
46514 ................................................................ 219-262-4418 

§SPS Inc. (Muirhead Vactric), 51 Commerce St. Springfield, NJ 07081 ... 201-378-1222 
tSterling Instruments, 2101 Jericho Tumpike, New Hyde PI<., NY 11040 .. 516-328-3300 
t Stock Drive Products, Div. of Designatronics, Inc. 2101 Jericho Tumpike, New Hyde PI<., 

NY 11040 .................................................. 516-328-0200;328-3300 
t Techno, A DSG Company, 2101 Jericho Tunpike, New Hyde Park, NY 11040 

....................................................................... 516-328-3970 
tTransicoi~ Inc., Troope( Rd., P.O. Box 99, Worcester, PA 1949Q.9990 .... 215-277-1300 
tValley Electromagnetics, P.O. Box 131. Spring Valley,lL 61362 ......... 815-664-2348 
tVern~ech, 300 Marcus Blvd., Deer Pk., NY 11729 ....................... 518-588-5100 

Gears & Gear Mechanisms (Precision)-2500 - See 
Vol. C 

Generator Groups (MIL), Signal-3475 - See Vol. D 

Generat.ors, AM-2900 -See Vol. D 

Generators, AM/FM-2900 ,.... See Vol. D 

Generators, Arbitrary Waveform-2900 - See Vol. D 

Generators, Audio-2900 -See Vol. D 

Generators,Bar, Dot & Crosshatch-2900 - See Vol. D 

Generators, Baud Rate-1900 - See Vol. D 

Generators, Character-2325 - S,!,e Vol. D 

Generators, Color Bar-2900 - See Vol. D 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 
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Generators, Digital Delay - See Generators, Timing, Digital 
(Vol. D) 

Generators, Electrical Power-4000 - See Vol. D 

Generators, Electrostatic Discharge - Also See 
Electrostatic Discharge Guns-2900 - See Vol. D 

Generators, FM-2900 - See Vol. D 

Generators, FM/Stereo-2900 - See Vol. D 

Generators, Frequency Synthesizer-2900 - See Vol. D 

Generators, Function-2900 - See Vol. D 

Generators, Gating/Timing-2900 - See Vol. D 

Generators, Hall-5500 
Bell. F. W., Inc., 6120 Hanging Moss Rd., Orlando, FL 32807,407-678·6900 

.................................................... e·1881,Ooll22-1123 
t Aeroflex Laboratories Inc., Magnetic Products Div. 35 South Service Road, Plainview, 

NY 11803 .. .. .. .. .. .. . .. . .. .. .. .. .. .. .. .. .. . .. .. .. . .. .. .. .. .. . .. .. ... 516-694-6700 
t American Aerospace Controls, 570 Smith Sf., Farmingdale, NY 11735 .. 516-694-5100 

Cryomagnetics, Inc., 739 Emory Valley Rd., Oak Ridge, TN 37830 ....... 615-482-9551 
Dpwty RFL Inds. Inc./lnstrumentation Div., The Dowty Grp. PLC, Powerville Rd., Boonton, 

NJ 07005-0239 ...................................................... 201·334-3100 
Lake Shore Cryotronics, Inc., 64 E. Walnut Sf., Westerville, OH 43081 ... 614-891·2243 
LDJ Incorporated, 2200 Stephenson Hwy., P.O. Box 219, Troy. MI 48099-0219 

...............................................•....................... 313-526-2202 
Magnetic Instrumentation, 8350 E. 48TH ST, Indianapolis, IN 46226 .... 317·545-2102 
Ohio Semaronlc.s, Inc., 1205 Chesapeake Ave., COlumbus, OH 43212 ... 614-486-9561 
Walker SCientific, Rockdale Sf., Worcester, MA 0,'606 .... 617-852-3674;617-653-3232 

Generators, Harmonic-2900 - See Vol. D 

Generators, High Power Pulse-2900 - See Vol. D 

Generators, Impulse-2900 - See Vol. D 

Generators, Infrared - See Lamps, Infrared (Vol. B) 

Generators, Ion - Also see Static Eliminating Materials 
and Equipment; Generators ESD-2900 - See Vol. D 

Generators, Light Pulse-2900 - See Vol. D 

Generators, Low Frequency-2900 - See Vol. D 
Generators, Marker-2900 _. See Vol. D 

Generators, Microwave-3400 - See Vol. D 

Generators, Noise, Random (Electrical)-2900 - See 
Vol.D 

Generators, Optical Signal - See Generators, Light Pulse 
(Vol. D) 

Generators, Phase-2900 - See Vol. D 

Generators, Programmable, Function-2900 - See Vol. D 

Generators, Programmable, Pulse-2900 - See Vol: D 

Generators, Programmable, Synthesizers-2900 - See 
Vol. D 

Generators, Pseudorandom Bit Sequence (PRBS)-2900 
- See Vol. D 

Generators, Pulse-2900 - See Vol. D 

Generators, Pulse, National Instrumentation Module 
(NIM)-2900 - See Vol. D 

Generators, RF-2900 - See Vol. D 

Generators, Sawtooth, Sine - See Generators, Function 
(Vol. D) 

Generators, Signal-Also See Generators, Specific Type-
2900 - See Vol. D 

Generators, Sine/Cosine Function (Module)-3130 - See 
Vol. A 

Generators, Spectrum - .See Generators, Sweep (Vol. D) 

Generators, Spike-2900 - See Vol. D 

Generators, Square Wave - See Generators, Function 
(Vol. D) . 

Generators, Surge-2900 - See Vol. D 

Hardware (MIL), Connector-2440 

Generators, Sweep-2900 - See Vol. D 

Generators, Telephone Ringing-1900 - See Vol. D 

Generators, Time Code-2000 - See Vol. D 

Generators, Timing, Digital-2000 - See Vol. D 

Generators, Tone-2900 - See Vol. D 

Generators, Tone Burst-2900 - See Vol. D 

Generators, Transient Line Voltage-2900 - See Vol. D 

Generators, UHF/VHF-2900 - See Vol. D 

Generators, Ultrasonic-2900 - See Vol. D 

Generators, White Noise-2900 - See Vol. D 

Generators, Word-2900 - See Vol. D 

Geophysical Equip. - See Transducers (Vol. B) 

Germanium - See Crystals, Semiconductor (Vol. A) 

Glass Diode Sleeves-2500 - See Vol. C 

Glass Parts-2500 - See Vol. C 

Glues - See Adhesives (Vol. C) 

Graphic Recording Instruments - See Recorders (Vol. D) 

Graphic Recording Paper & Supplies-3000 - See Vol. D 

Graphite Parts-2500 - See Vol. C 

Grilles & Accessories, Speaker-1300 - See Vol. D 

Grilles, Metal, Plastic-1400 - See Vol. C 

Grommets & Bushings-2800 - See Vol. C 

Ground Fault Detectors & Accessories - See Detectors, 
Ground Fault (Vol. D) 

Ground Strips-1900 - See Vol. D 

Guides, Circuit Board-1400 - See Vol. C 

Gyros (All Types)-2200 - See Vol. D 

Hall Effect Devices - See Generators, Hall (Vol. B), 
Magnetoresistors, Hall (Vol. A), Multipliers, Hall (Vol. A), 
Probes, Hall (Vol. A), Switches, Hall Effect (Vol. B) 

Handlers, Integrated Circuit (Automatic)-4100 - See 
Vol. D 

Handles For Cabinets, Circuit Boards, Racks, etc.-1400 
- See Vol. C 

Handsets, Chestsets, Headsets, etc.-1300 - See Vol. D 

Hardware - See Fasteners (Vol. C), Clamps (Vol. C), 
Terminals (Vol. C), etc. 

Hardware (MIL), Connector-2440 
Amphenol Corporation, Corporate Headquarters, 358 Fall Avenue, Wallingford, 

CT 06492,203-281-3200 ..................................... C·1274-127S 
t Jetlron Products, P.O. Box 337, E. Hanover, NJ 07936, 2OHI87-oS71 

.. .. . .. . . .. • . .. . .. . . • .. . . .. • . .. • .. . . . .. . . . . • . .. • • . .. . . .. .... C·1406-1407 
t Amphenol Products, 4300 COmmerce Ct, Usle. IL 60532 ............... 312-983-3500 
t Amphenol RF Operations, Amphenol COrporation, One Kennedy Avenue, Danbury, CT 

06810 . .. • .. . .. . . . . . . .. . . . .. . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . .. 203-743-9272 
Autosplice, Inc, 59-12, 371h Ave, Woodside, NY 113n .................. 718-429-0500 
Auto-Swage Prods., 726 River Rd., Shetton, CT 06464 .................. 203-929-1401 

tFema Elctms. COrp, 12-6 Edgeboro Rd., E. Brunswick, NJ08816 ....... 201-236-1223 
§t ITT Cannon, 666 E. Dyer Road, santa Ana. CA 92705-5864 ............. 714-557-4700 
§t Lyn-Tron, Inc, 3150 Damon Way, Burbank, CA 91505 .. .. 213-649-6211 ;800-423-2734 

t Micro PlastiCS Inc, Hwy 178 North, P.O. Box 149. Flippin, AR 72634 •... 501-453-2261 
§ National Te~Tronics, State Road HiI\ Meadville, PA 16335 .............. 814-724-6440 

§t TRW Connector Div, TRW Electronic COmponents Grp, 1501 Morse Ave, Elk Grove 
Village, IL 60007 ..................................................... 312-981-6000 

Harnesses, Wire - See Cable Assemblies & Harnesses 
(Vol. C) 

Headers, Connector - See Connectors, Cable (Vol. C), 
Connectors, Flat Cable (Vol. C), etc. . 

Headers, DIP-2100 - See Vol. C 

Headers, Hermetic - See Seals, Hermetic (Vol. C), 
Services, Hermetic Sealing (Vol. D) 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Heaas,Reflective .. 3700 

Headers; Programmable-2100 ~ See Vol;. C 

Headers, Relay & Transformer-2100 -See Vol. C 

Headers, Shrouded-2100 - See Vol. C 

Headers, Socket-2100 - See· Vol. C 

Headers, Strip-21 00 - See Vol. C 

Headers, Transistor & Diode-2500 - See Vol. C 

Headphones-1300 - See Vol. D 

Heads, Magnetic Recording-1300 - See Vol. D 

Heads, Reflective-3700 
Sensor Corp., Box 140, Scottdale, PA 15683 ............................ 412-887-4080 

Headsets (MIL)-2440 . 
§t Rye Industries, Inc., 125 Spencer P~ P.O. Box M, Mamaroneck, NY 10543 

..................•.................................................... 914-698-0080 
t Shogyo International Corp., 287 Northern Blvd., Great Neck, NY 11021 ................ . 

516-466-0911 
Trimm, Inc, Div. of Newton InSlr. Co, 400 W. Lake St, Box 489, Libertyville, IL 60048 

..........•................ .... ..... 312-362-3700 

Heat Dissipators - See Heat Sinks, Semiconductor (Vol. C), 
Heat Sinks, Soldering (Vol. C) 

Heaters, Immersion-4100 - See Vol. D 

Heaters & Heating Elements (For Components & 
Equipment)-Also See Ovens-5300 

§t Ametek/Rodan Div., 2905 Blue Star st, Anaheim, CA 92806,714-630-0081 
................................................................. Bo 1838 

§ Keystone Carbon, Thermistor D1v., 1935 State Street, st Marys,PA 15857, 
814-781-1591 .................................................... Bol849 

§ Midwest Components, Inc., 1981 Port City Blvd., Muskegon, MI49443, 
616-777-2602 ............................................... BoI852,1859 

§ Murata Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 
404-436-1300 ............................................... ,.... Ao19n 

Omega Engineering, Box 4047, Stamford, CT 06907,203-359-1660 ••.••• 001392 
Acme EIec. Heating Corp, 4685 E 11th Ave, Hialeah, FL 33013 ......... 305-685-8326 
Ajax Magnethermic Corp, 1745 Overland Ave, N.E, Warren, OH 44482 

.............................................................•......... 216-372-8511 
Amperex Electronic Corp, Hicksville Div, Box 418 - 230 Duffy Ave., Hicksville, NY 11802 

....................................................................... 516-931-6200 
t Armstrong World Inds., W. Liberty SI., Lancaster, PA 17604 . .. . . . . . . . .. .. 717-397-0611 
t Slue M, A Uni~ of General Signal, 138th & Chatham SIs., Blue Island, IL 60406 

.. ,................................................................. .... 312-385-9000 
§tCasso-Solar, P.O. Box 163, U.S. Route 202, Pomona, NY 10970 ........ 914-354-2500 

tDELTA M Corporation, 525 Warehouse Rd, Oak Ridge, TN 37830 ...... 615-483-1569 
§tDespatch Industries, 619 S.E 8th St, P.O. Box 1320, Minneapolis, MN 5544()'1320 

...................................................................... , 612-331-1873 
t Electrofilm, 27727 Avenue Scott, P.O. Box 55669, Valencia, CA 91355 .. 805-257-2240 

Eraser Co., Box 4961, Syracuse, NY 13221 .................... ; ........ 315-454-3237 
§ GTE Corp, Sylvania Emissive Prods./Process Hea~ Portsmouth Ave., Exeter, NH 03833 

....................................................................... 603--772-4331 
§ Hoffman Engineering, Federa~Hoffinan, Inc., 900 Ehlen Dr., Anoka, MN 55303 

......................... ............................................... 612-421-2240 
§Law, R. E Instrumem Inc, 7735 W. 112th P~ Palos Hills, IL 60465 ...... 312-974-4000 
tMinco Products, 7300 Commerce La, Minneapolis, MN 55432 .......... 612-571-3121 
t Molecu-Wire, P.O. Box 495, Farmingdale, NJ on27 ..................... 201-938-9473 
Mu~i-Amp Corp., TBG, 4271 Bronze Way, Dallas, TX 75237 ............. 214-333--3201 

t NANMAC Corp., 9 Mayhew St., Framingham, MA 01701 ................. 617-872-4811 
tOAL Associates, P.O. Box J, Escondido, CA 92025 ...................... 619-743--7143 
§Pamran Inc., 1900 Williams St., Young Ind Pit, Raci~ WI 53404 ....... 414-637-7999 

§tPhilips Elme~ 1560 Lisbon Rd., Lewiston, ME 04240 .................... 207-784-3591 
RaychemCorp, Elctrns. Grp., 300 ConstHution Dr, Menlo Park, CA 94025 

................................. " .................................... 415-361-3860 
§ Shokai Far East Ltd., 280 North Central Ave., Hartsdale, NY 10530 .. ;. .914-681-0700 
t Standard Oil Engineered Materials Co, Carborundum, P. O. Box 156, Niagara Falls, NY 

14302 . . .......................................... i......... 716-278-2000 
tThermolab, 14713 Keswick St, N. Hollywood, CA 91605 ................ 818-787-4084 

Tocos America, Inc, Tokyo Cosmos Electric Co, Ltd, 565 West Go" Road, Arlington 
Heights, IL 60005 .................. ,................................. 312-364-72n 

tTren~ Inc., 201 Leverington Ave., Phiiadelphia,,PA 19127 ................ 215-482-5000 
§Wellman Thermal Systems, 1 Progress Ad, Shelbyville, IN 46176 ....... 317-398-4411 

Heat Exchangers & Systems-2600 - See Vol. C 

Heat Guns, Productioo-5400 _. See Vol. C 

Heating Elements, Infrared-5300 
§t Remtek Corporation, 46107 Landing Parkway, Fremont, CA 94538, 415-490-3999 

.................................................................. Co1717 
Acme Elec. Heating Corp, 4685 El1th Ave, Hialeah, FL 33013 ........ 305-685-8326 

§t Casso-Solar, P.O. Box 163, U.S Route 202, Pomona, NY 10970 ........ 914-354-2500 
t Glenro, Inc., 39 McBride Ave. EXtension, Paterson, NJ 07501 ............. 201-279-5900; 

8O().922-0106 
Omega Engineering, Box 4047, Stamford, CT 06907 .................... 203--359-1660 

§ S F. Products CorporatiOn, P. O. Box 369, Southport, CT 06490 . . . . .. ... 203--929-6180 
§ Wellman Theh11al Systems, 1 Progress Ad, Shelbyville, IN 46176 ....... 317-398-4411 

Heat Pumps - See Cooling/Heating Modules, 
Thermoelectric (Vol. B) 

PRODUCT INDEX & DIRECTORY 

Heat Shrinkable Elastomers, Plastics . - See Caps, Forms 
& Tapes, Heat Shrinkable (Vol. C), Tubing, Heat 
Shrinkable (Vol C) 

Heat Sinks, Semiconducto~-2600 ~·See Vol. C 

Heat Sinks, Soldering-4600 - See Vol. C 

Heat Sinks, Surface Mount-2600- See Vol. C· 

Heat Sinks (MIL)-2440' 
Bergquist, 5300 Edina Ind'L, Minneapolis, MN 55435, 800-~8-3882 ••••• Co1714 
Delbert Blinn Co., Box 2007, Pomona; CA 91769; 714-629-3900 ••••.••.• A0 2130 

§t IERC, 135 W. Magnoli. Blvd., Burbank, CA 91502, 213,849-2481 •••••••• Co1671 
t Staver Co., Inc., 41-51 Saxon Ave., Bay Shore, NY 11706, 516-666-8000 •••••• 

Bo l093 
§t Thermalloy, Inc., 2021 W. Valley View, P. O. Box 810839, Dallas, TX 75381-0839, 

214-243-4321 ................................................ ,... Col699 
Unitrack Industries, Inc., 1372 Enterprise Dr., Goshen Corp. Pk., P.O. Box 1927, 

West C_r, PA 19380, 215-692-G800 .................... .......... Co1117 
§t AAVID Engineering, Inc., One Kool Path, p.o. Box 400, Laconia, NH 03247-0400 

. . .. . . . . .. . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . .. . .. 603--528-3400 
§t Accessories for Elctrns., Inc, 800 Merrick Ad., Baldwin, NY 1151 ()'3593 

....................................................................... 516-546-1751 
§t Calmark Corp., 4915 Walnut Grove Ave., San GabrieL CA 91776 ........ 818-287-0451 

Dow Coming Corp, Box 0994, Midland, MI48686-0994 •................ 517-496-4000 
t IMC Magnetics Corp., Thermal Products Group, 100 Jericho Quad., Sle. 221, Jericho, NY 

11753 . . . . . . . . . . . . .. . . . .. . . . . . . . . ... .. . .. . . . .. . . . . .. . . . .. . .. .. .. .. .. . . 516-938-0600 
§Mann, Henry; Inc., 3983 Mann Road, Huntingdon Valley, PA 19006 ...... 215-356-7200 
t Noren Products Inc, 1010 O'Brien. Blvd., Menlo PI<., CA 94025 .......... 415-322-9500 

Precision Extrusions, Inc., Box 120, Bensenville, IL 60106 ............... 312-766-0340 
tThermacore Inc, 780 Eden Road, Lancaster, PA 17601 ................. 717-569-6551 

§tWEI Corp., 1405 S. Village Way, Santa Ana, CA 92705 .................. 714-834-9333 

Hermetic Sealing - See Machines, Hermetic Sealing 
(Vol. D), Seals, Hermetic (Vol. C), Services, Hermetic 
Sealing (Vol. D) 

High Vacuum Services - See Services, High Vacuum 
(Vol. D) 

Hinges-2825 - See Vol. C 

Holders, Battery - See Retainers, Battery (Vol. C), 
Connectors, Battery (Vol. C) 

Holders, Brush - See Brushes & Brush Assemblies (Vol. B) 

Holders, Circuit Board (Producti6nType)-4100 - See 
Vol. D 

Holders, Crystal-2300 - See Vol. A 

Holders, Diode-2500 - See Vol. C 

Holders, Fuse - See Clips &' Holders, Fuse (Vol. B), Panels, 
Fuse (Vol. B) 

Holders, Lamp - See Sockets, Lamp & Lamp Assemblies 
(Vol. B) 

Holders, Test Lead-2900 - See Vol. D 

Holders, Tube - See Retainers, Tube (Vol. A) 

Holders & Carriers, Chip. (Capacitor, IC, LSI)-2100 - See 
Vol. C 

Holders & Carriers, IC, LSI (Packaged)-3130 - See 
Vol. A 

Honeycomb Sheets, Panels, etc.-2500 - See Vol. C 

Housings, Circuit Module - See Enclosures, Circuit Board, 
Module & Relay Mounting (Vol. C) 

Housings, PhQtomultiplier Tube· - See Photomultiplier 
Tube Housings (Vol. A) 

Housings, Terminal-1400 - See Vol. C 

Hum Eliminators-2700 - See Vol. A 

Hybrid Circuits - See Circuits, Hybrid (Vol. A) 

Hybrid Voltage Regulators - See Regulators & Stabilizers 
(Vol. D) 

Identification, Friend or Foe (IFF) ESM (MIL)-3475 - See 
Vo/.D 

Igniters, Piezo-2300 - See Vol. A 

§-Productsold through distributors ·t,...Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY Indicators, Circuit Condition, On, Off, etc.-2460 

Image Processing Systems - See Processors, Image 
(Vol. D) 

Imagers, Thermal-2900 - See Vol. D 

Imagers, Charge-Coupled Oevices-3700 
Tektronix, Inc., P.O. Box 500, 76/260, Beaverton, OR 97077 ............ B()Q.835-9433 

§ Texas Instruments. Data/Image Sensing (Opto), P.O. Box 655474 MS 8206, Da"as. TX 
75265 ................................................................ 214-995-6611 

§t Vrcon Industries, Inc. 525 Broad Hollow Rd., Melville, NY 11747 ........ 516-293-2200 

IEEE 488 (GPIB) Bus - See Controllers, IEEE 488 (GPIB) 
(Vol. D) 

Impedance Comparators - See Bridges, Impedance 
(Vol. D) 

Impedance Converters, Microwave·3400 - See Vol. D 

Inclinometers-2900 - See Vol. D 

Incremental Magnetic Recorders - See Recorders, 
Computer Data (Vol. D) 

Indexers (Stepping Motor)-3500 
§ Superior Electric, 383 Middle St., Bristol, CT 06010, 203-582-9561 •• 801260-1261 

Design Components. Inc., 1 Kenwood Circle, Franklin, MA 02038 ......... 617-528-7300; 
8()Q.341-4811 

PKS - Oigiplan ltd., 1859 Charter Lane, Lancaster, PA 17601 ........... 717-299-2706 

Indexing Mechanism, Electromechanical-2400 - See 
Vo/.C 

Indexing Tables, Electromechanical-2400 - See Vol. C 

Indicator Lights - See Lights, Indicator (Vol. B) 

Indicators, Angle-Also See Encoders, Shaft Position-
5500 

BEl Motion Systems Co., Computer Products Div., 1755 B La Costs Meadows Dr., 
San Marcos, CA 92069, 619 .. 47"-2600 .............................. Bol880 

t BEl Motion Systems Co., Digital Products Div., P.O. Box 3838, uttle Rock, AR 
72203,501..a51-4000 ............................................. Bol880 

BEl. Motion Systems Co., Industrial Encoder Div., 7230 Hollister Ave., Goleta, CA 
93117,805-968-0782 ............................................. Bol880 

BEl Motion Systems Co., Position Controls Div., 2280 Faraday Avenue, Cerlsbad, 
CA 92008, 619-931-0200 .......................................... Bol880 

t Computer Conversions Corp., 6 Dunlon CL, E. Northport, NY 11731, 516-261-3300 
............................................................ 001144-1145 

t Con1rD1 Sciences, Inc., 9509 Vassar Ave.,. Chatsworth, CA 91311, 818-709-5510 
••••••••••.•••••••••••••••••••••••••••••••••.••••.•••••••••• 001149,1151 

t Con1rD1 Technology Co., Inc., 41-16 29th St., Long Island City, NY 11101, 
718..a61-2133 .................................................... 002173 

Diec Instruments, Honeywell, 102 E. Baker St., Costs Mesa, CA 92626, 
71400433-0343 ............................................... Bol885-1886 

t Intarlace Engineering Inc., 275/300 Centre St., Unit 7, Holbrook, MA 02343, 
617-986-2600 ............................ , ................. , 001170-1171 

Itek Encodar, 27 Christina St., Newton, MA 02164-1515,617-969-7300 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • •• • • • • • • • • • • • • • • • • • • • • • • • •• Bol892-1893 

utton Encoder Div., 20745 Nordhoff St., Chstsworth, CA 91311, 818-.341-6161 
•••••••.••••••••••••••••••••••••••••••••••••••••••••.•.•••••••••• Bo1895 

t North Atlantic Industries, 60 Planl Ave., Hauppauge, NY 11788, 516-582-6060 
••••.•••••.••••••••••••••••••••••••••••••••••••••.••••••••••••••• 001305 

Transducers and Systems, A Prime Technology Company, Twin Lakes Rd., P.O. 
Box 185, N. Branford, CT 06471,203-481-5721 ••.••••••••••••••••••• Bo1927 

t Transmsgnetics, 210 Adams Blvd., Farmingdale, NY 11735, 516-293-3100 
••••••••••••••••••••••••••.••••••••••••••••••••••••••••••••• 001184-1185 

t Vemltech, 300 Marcus Blvd., Deer Pk., NY 11729, 516-586-5100 •••••••• B-l030 
Airflyle Elctms. Co., 56 New Hook Rd., P. O. Box 231, Bayonne, NJ 07002 

.. . .. .. .. • .. . .. . .. . .. .. . . .. . . .. ... . .. .. . . .. . .. .. . . . .. . .. .. . . . . . .. .. . . .. 201-.436-2230 
t Analog Devices, Inc., One Technology Way, P.O. Box 9106, Norwood. MA 02062-9106 

• . . • . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . 617-329004700 
As1rosystems, 6 Nevada Or, Lake Success, NY 11042 . . . . . . . . . . . . . . . . .. 516-328-1600 
BEl Motion Systems Co., Corporale Off, 2111 Palomar Airport Rd., Sta 250, Carlsbad 

CA 92009 ............................................................ 61 ~931-1500 
t Cli1Ion Pracision, Lillon Systems, Inc., Marple aI Broadway, Clifton Hgts., PA 19018 

....................................................................... 215-622-1000 
G-Tek Inc, 4 Railroad Ave., Wakefield, MA 01880 ....................... 617-246-1720 

t Electric Tachometer, 68th & Upland SIs.. Philadelphia, PA 19142 ........ 215-SA6-7723 
t Evershed & Vignoles, Ltd., Meggitt Holdings P. L C. Acton Lane, Chiswick, London, 

ENGLAND W4 5HJ ...........•.....•........•......... ;............... 01-994-.3670 
tHH Controls Co, Inc., 16 Frost SI., Arlington, MA 02174 ................. 617-646-2626 
tHurnphrey,lnc., 9212 Balboa Ave., San Diego, CA 92123 ................ 61~565-6831 

tlLC Data OeviceCorp., 105 Wilbur PI., Bohernia, NY 11716 ............. 516-567-5600 
t Industrial Control Co., 3100 Pineda Ave., Rockledge, FL 32955 ......... , 305-25~ 7105 

Innovstek Microsystems, Inc, Smilhfield Rd., Rl Box 104, Millerton, NY 12546-9720 
· . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . •• . • . . . . . . • . . .. . . . . . . . . . . . . . . . . 914-373-9003 

§tMechanical Engraving. 4500 Bu"ard Ave, Bronx, NY 10470 ............. 212-324-4455 
t Metric Systems, 645 Anchors St., Fl Walton Beach, FL 32548-9990 ...• 904-244-9600 
tNalel Engineering Co., Inc., 4550 Runway SI., Simi Valley, CA 93063 .... 605-581-3950 
t Northern Precision Labs., 11 Madison Rd., Fairfield, NJ 07006 ....••..•. 201-227-4800 
t Pracision Level Vial Co., P.O. Box 320, 760 Edison-Furlong Ad, Furlong. PA 18925 . 

· .. . .. . . . .. .. .. . . . . . . .. • .. . .. • .. . . . .. .. . . . .. . . .. . .. . . .. . 215-794-.0600;8OQ.345-7517 
Schaevilz Engineering. US 130, Union Ave., Pennsauken, NJ 06110 .... 600-662-8000 

tTeledyne Gurley, 514 Fulton St P.O. Box 88, Troy, NY 12181 ........... 516-272-8300 

Trans-Tel<. P.O. Box 338, Rie. 83, Ellinglon, CT 06029 .................. 203-872-8351 
§tVeeder-Rool 70 Sargeant St., Hartford, CT 06102 ...................... 203-527-7201 

t VernHron Controls, Vemitron Corporation, 1601 Precision Park La, San Diego, CA 92073 
· . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 619-428-5581 

t WarrerrKnight Instrument Co, Warren Industries, Inc, 2045 Bennett ReI., Philadelphia, PA 
19116 ................................................................ 215-464-9300 

Waters Manufacturing. Inc., Ta"ey Industries, Longfellow Ctr, Wayland, MA 01778 
.. . . . . . .. . .. . . . . . .. . .. . .. .. . . . . ... . . . . .... .. . .. . .. . . . ... . . . .. . . . .. . . . .. 617-358-2777 

Indicators, Azimuth-5500 
tConlrol Technology Co., Inc., 41-16 29th St., Long Island City, NY 11101, 

718-361-2133 .................................................... 002173 
t Interface Engineering Inc., 275/300 Cen1rs St., Unit 7, Holbrook, MA 02343, 

617-986-2600 ............................................... 001170-1171 
t Argent Electronics, 3245 S. Coumy Rd., 25A, Troy, OH 45373 ........... 513-335-0031 

Aslrosystems, 6 Nevada Or, Lake Success, NY 11042 .................. 516-326-1600 
t Clifton PreciSion. Lillon Systems, Inc., Marple at Broadway, Clifton Hgts., PA 19018 

....................................................................... 215-622-1000 
tComputer Conversions Corp, 6 Dunton Ct., E. Northport, NY 11731 ..... 516-261-3300 

G-Tek Inc, 4 Railroad Ave., Wakefield, MA 01880 ....................... 617-246-1720 
t Evershed & Vigno!es, Ltd., Meggill Holdings P. L C, Aclon Lane. Chiswick, London, 

ENGLAND W4 5HJ .................................................... 01-994-3670 
tGAP Instrument Corp, 40 Oser Ave, Hauppauge, NY 11787 ............ 516-273-0909 
t Humphrey, Inc, 9212 Balboa Ave, San Diego. CA 92123 ................ 61~565-6831 

tlndustrial Control Co, 3100 Pineda Ave., Rockledge. FL 32955 .......... 305-25~7105 
Jewell Electrical Instruments, Grenier Industrial Air Park, 850 Perimeter Rd., Manchester, 

NH 03108-4038 ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 603-66!Hl400 
t Lear Siegler. Inc., 2850 Ocean Park Blvd., p.o. Box 2158. Santa Monica, CA 90406 

...................................................................... 213-452-5444 
§t Mechanical Engraving. 4500 Bullard Ave, Bronx, NY 10470 ............. 212-324-4455 

t Melric Systems, 645 Anchors SI., Fl Walton Beach, FL 32548-9990 .... 904-244-9600 
t Nalel Engineering Co, Inc, 4550 Runway St., Simi Valley, CA 93063 .... 605-581-3950 

North Allanlic Industries, 60 Planl Ave., Hauppauge, NY 11788 ......... 516-582-6060 
Precision Speciafties, Inc., 19414 Londelius St., Northridge. CA 91324 ... 818-34~9774 

tTransicoil,lnc., Trooper Rd., p.o. Box 99, Worcester, PA 19490-9990 .... 215-277-1300 
t Transmagnelics, 210 Adams Blvd., Farmingdale, NY 11735 .............. 516-293-3100 

§tVeeder-Rool 70 Sargeant St., Hartford, CT 06102 ...................... 203-527-7201 
t VemHech, 300 Marcus Blvd., Deer PI<., NY 11729 ....................... 516-586-5100 
t VemHron Controls, VernHron Corporation, 1601 Precision Park La, San Diego, CA 92073 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .. 61900426-5581 
t Warren-Knight Instrument Co, Warren Industries, Inc., 2045 Bennett Rd., Philadelphia, PA 

19116................................................................ 215-464-9300' 

Indicators, Capacitor Leakage - See Testers, CapaCitor 
(Vol. D) 

Indicators, Circuit Condition, On, Off, etc. 
(Electromechanical)-Also See Indicators, Instrument, 
Flag, POinter, etc.-246O 

Airpax Corp., Cheshire Div., Cheshire Indl. Pk., Box E, Cheshire, CT 06410, 
203-272-0301 .................................................... 001121 

Dialight Corp., North American Philips, 1913 Atlantic Ave., Manasquan, NJ 08736, 
201-223-9400 ..................................... Bollls..1117,l12O-1124 

§t Electro-Mach Components, Inc., 1826 N. Flored.1e Ave., South EI Monte, CA 
91733-3689,818-.442-7160 ........................................ Bol702 

§t FlC Corp., 12216 Parklawn Dr., Rockville, MD 20852, 301..a81..a124;6OO-638-6594 
............ ; .................................................... Bo1314 

§ Industrial Devices, Inc., 260 Railroad Ave., Hackensack, NJ 07601, 201-.489..a989 
................................ ....................... Boll30,l132-1134 

Ledtronlcs, Inc., 4009 PaCific Coast Hwy., Torrance, CA 90505, 213-676-7996 
................................................................. Bol125 

Marway Proda. Inc., 311 N. Clara St., Santa Ane, CA 92703, 714-973-1600 
002132 

§ Micro Switch, A Honeywell Div., 11 W. Spring St., Freeport, IL 61032, 
81s..235-6600 .................................................... Bo1772 

t Minelco Inc. - A Talley Ind., 135 S. Main St., Thomaston, CT 06787-0459, 
203-283..a261 ............................................... Bol14O-1141 

NEI Ferranti-Packard Electronics LId., NEI Canada, 6030 Ambler Dr., Mlssiasauga, 
Ont, CANADA L4W 2Pl, 416-624-3020 ••••••.•••.••••••.••••.• Bol143-1144 

t Novatronies of Canada Lid., 677 Erie St., P.O. Box 610, Stratford, Onterio, 
CANADA N5A 6V6, 519-271-3880 .................................. Bo1243 

Oshlno Electric Lamp Works, Ltd., s..2, Mlnaml-Shinegawa 2-chome, 
Shinagawa-Ku, Tokyo, JAPAN, 03-.471..a548 •••.•.••••••••••.•• Bol146-1147 

Sharp, Microelectronics Div., Optoelectronlca, Sharp Plaza, Mahwah, NJ 07430, 
201-529..a757 ............................................... Boll48-115O 

§ Shelly Associates, Inc., 14281 Chambers Road, Tustin, CA 92880, 714-669-9850 
................................................................. Bol092 

Staver Co., Inc., 41-51 Saxon Ave., Bay Shore, NY 11706, 516-666-8000 
• • • .... • .. . • .. .. • . • • • . • .. .. • • • • • .. .. • • .. • • • .. • • . • • • • • • . • • ... Bol093-1094 

Sylvania Mlnisture Ughling, GTE Corporalion, W. Main St, Hillsboro, NH 03244, 
60300464-5533 .................................................... Boll63 

t Vemltron Conlrols, Vernitron Corporation, 1601 Precision Park L.a., San Diego, 
CA 92073, 61900428-5581 .......................................... Bo1268 

Applied Controls Co, Inc. 1275 Bloomfield Ave, Fairfield, NJ 07006-2828 
....................................................................... 201-227-5454 

§t C & K/Unimax, Inc, C & K Components, Inc., Ives Rd., P.O. Box 152, Wallingford, CT 
06492 ...... ,.. .. . .. .. .. . .. . .. .. .. . .. .. .. .. . .. .. . .. .. .. .. . .. . .. .. .. ... 203-26g..a701 

tCapitol Switch Inc, Box 890. Danbury, CT 06810 ....................... 203-744-3300 
§ Current Ring Co. Inc., 252 Sunset Drive, P. O. 1525, Ballwin, MO 63011 

.. . . . . . .. . . . . .. . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . ... 8OQ.325..a653 
§ Diversified Electronics, Inc., P.O. Box 1140, Evansville, IN 47706-1140 .. 812-426-2806 
§Oreefs Switch,lnc., 3782 Hawthom Ct., Waukegan, IL 60087 ............. 312-662-7667; 

8()Q.323-9605 
§ Ealon Corp.lCutler-Hammer Prods, Aerospace & Commercial Controls Div, 4201 No 

27th SI., Milwaukee, WI 53216 ........................................ 414-44~7487 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Indicators, Circuit Condition,On,Off, .etc.-2460 (Cont'd) PRODUCT INDEX & DIRECTORY 
ElMA Electronic Inc., 41440 Christy Stree~ Fren1On~ CA94538 .;....... 415-656-3400 
EMteO Inc .• Box 368, Dubtin. PA 18917 ........ ,: ......................... 215-249-9330 

§ Ericson Manufacturing Co, 4215 Hamann Pkwy, Willoughby. 0H 44094. 
216-951-8000 

§GC-Thorsen.1801 Morgan St; P.O. Box 1209. Rockford, IL 61105-1209 
.•..................................................... , . . .. . . . .. .. . ... 815-988-9661 

GTE SUPPLY. GTE Communications Systems, 5225 Wiley Post Way. Sa~ Lake City. UT 
. 64116................................................................ 800-433-4837 
Information Technolgoy AD.s.C, P.O. Box 470. College Park, MD 20740 

........... , ............................... : ............................ 301-779-5110 
t Jay-EI Prods., Sub. DuCommun Inc., 1859 W.'1691h St, Gardena. CA 90247 

....................................................................... 213-323-7130 
Korry Electronics Co.Cnton Technologies, 901 Dexter Ave. N, Seattle; WA 98109 

.....•......... ' ....................... : .. , ............................. 206-281-1300 
, Landis & Gyr. Inc., 99 Castleton St, Pleasantville. NY 10570 ............ 914-747-3540 

Lark Electronics, Inc.. Box·390. New York, NY 10040.................... 212-589-0430 
§ L~e-O" Corp, Sub. Taiwan Liton Elctm. Co. Lid, 4951 Airport Pkwy .• Ste. 570. Dailas, TX 

75248 •............................................................... 214-239-3565 
§ MOdu1ec. 18 Marshall Sl, Norwalk, CT 06854 ........................... 203-853-3636 
t Penn Keystone Corp, Div. of C & K Components, Ives Road, Wallingford. CT 06492 

............... ' ........................................... '. . . . . . . . . . . . .. 203-269-8701 
Silicon Sensors, Hwy. 1 8 E~ Dodgeville, WI 53533 ............. , . . . . . . 608-935-2707 

§ Square 0 Co .• Executive Plaza, Palatine. IL 60067 ...................... . 312-397-2800 
t SR Engineering BW/IP Intemational. Inc, 13981 Nautiius Dr .• Dept E. Garden Grove, CA 

92643 . . . . . . . .. .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 714-554-4200 
Star MicroniCs, Inc, OEM Division, 70-0 Ethel Rd. W, Piscataway. NJ 08954 

.................................................................... Y ... 201-572-9512 
§ Switchcralt, Inc, A Raytheon Company. 5555 N. Elston. Chicago. IL 60630 

....................................................................... 312-792-2700 
§ Techni-Tool. 5 Apollo Rd, Box 366. Plymouth Meeting PA 19462 ....... 215-825-4990 

§t VCH Incorporated, Chicago Miniature, 1080 Johnson Drive, Buffalo Grove, Il 60089 
. . . . . . .. ... . . . . . . . . .. . .. . . . . . .. . .. .. . . .. . . .. . . . . . . . . .. . .. ..... .. . . . . .... 312-459-3400 

Xycom, 750 N. Maple Rd, Saline, MI 48176 ............................. 313-429-4971 

Indicators, Computer Type & Data Display - See Lamps, 
Dial, Panel, Pilot Incandescent & Accessories (Vol. B) 

Indicators, Distortion - See Analyzers, AF (Vol. D) 

Indicators, Elapsed Time-2200 - See Vol. D 

Indicators, Electromechanical - See Indicators, Circuit 
Condition, On I Off (Vol. B) 

Indicators, Frequency - See Meters, Frequency (Vol. D) 

Indicators, Directional-2200 - See Vol. D 

Indicators, Illumination - See Meters, Light 
(Nonphotographic) (Vol. D) 

Indicators, Instrument, Flag, POinter, etc.-2450 
Airpax Corp., Cheshire Div ••. Cheshire ·Indl. Pit., Box E, Cheshire, CT 06410, 

203-272-0301 .................................................... 0-1121 
Beede Electrical Instrument Co., Inc •• S. Main St, Penacook, NH 03303, 

603-753-6362 ............................................... 0-1357-1359 
International Instruments. A Prime Technology Co •• Twin lakes Rd. P.O. Box 185, 

N. Branford. CT 06471,203-481-5721 ............................... 0-1374 
Ledtronics, Inc., 4009 Pacific Coast Hwy., Torrance. CA 90505. 213-676-7996 

................................................................. B·1125 
Maiway Prods. Inc., 311 N. Clare St, Santa Ana, CA 92703,714-973-1800 

.................................................................. 0-2132 
t Minalco Inc •. - A Talley Ind., 135 S. Main St, Thomaston, CT 06787-0459, 

203-283-8261 ............................................... B.114O-1141 
NEI Ferranti-Packard Electronics Ltd •• NEI Canada. 6030 Ambler Dr .• Mississauga, 

Ont, CANADA LAW 2Pl, 416-624-3020 •.••••••••••••••••••• ,.. B.1143-1144 
t.Noyatronics of Canada Ltd •• 677 Erie St, P.O. Box 610, Stratford, Ontario, 

CANADA N5A 6V6, 519-271-3880 .................................. B.1243 
Oxley, Inc., 25 Business Pit. Dr •• P.O. Box 814, Branford, CT 06405,203-488-1033 

................................................................. B·l013 
Sherp, Microelectronics Diy •• Optoelectronics, Sharp Plaza, Mahwah, NJ 07430, 

201-529-8757 .................... ,. .......................... 801148-1150 
Sorenson Ughted Controls. 75 Locust St. Hartford. CT 06114, 

203-527-3092;1-800-243-0240 ..................................... B.1161 
SteYer Co., Inc.. 41·51 Saxon Aye., Bay Shore, NY 11706, 516-666-8000 

............................................................ B·l093-1094 
t sn, Control Componants Div., 9520 Black Mountain Rd., San Diego, CA 

92126-4507,619-566-7680;800-826-5053 •••••••.••••.••••••••.••••• B.l590 
Advanced Techn. Research Labs, 5645 K General Washingfon Or, Alexandria, VA 

22312 .•.........................•...•................................ 703-750-2920 
Airpax Co. Sensor Div, A Division of North American Philips Corp.. Cheshire Industrial 

Park. Cheshire, CT 06410 ........................•....•.............. 203-272-0301 
§Chassall Corp.. 1 Pheasant Run. Newtown, PA 18940 ..•......•.•....... 215-968-0660 
tClifton Precision. Litton Systems, Inc., Marple at Broadway. Clifton Hgfs, PA 19018 

... ; ................................ ,.................................. 215-622-1000 
Communications Instruments, Inc, p.O. Box 520. Hwy. 74 Eas~ Fairview, NC 28730 

..•.....................•.... : .......................................•.. 704-626-1711 
Crompton InstrumerTls, 2763 Higgins Road, Elk Grove Village, IL 80007 

....................................................................... 312-593-1107 
Crompton Instrs., Hawker Siddley. 2763 Old Higgins Ad, Elk Grove Villa~ IL 60007 

........................................................................ 312-593-1107 
ELMA Electronic Inc, 41440 Christy SIr. Fremo~ CA 94538 ..•...... 415-656-3400 
EMICO Inc., Box 389. Dublin. PA 18917 .................................. 215-249-9330 
Hickok Electric Instru~ 10514 DuPont Ave., Cleveland, OH 44108 ... 216-541-8060 

t Ideal Precision Meter. 214 Franklin St, Brooklyn, NY 11222 ......•...... 212-383-6904 

Jewell Electrical Instruments. Grenier.lndustrial AirPark, 850 Perimeter Rd,. Manchester; 
NH 03108-4038 ................................... ; . . • . . . . . • . . . . . . . .. 603-669-6400 

§ Ltte-On Corp .• Sub. Taiwan Uton EIctm. Co. lid, 4951 Airport Pkwy, Ste. 570. Dailas, TX 
75248 ................................................................ 214-239-3565 

§Love Controls Corp.. 1475-8. Wheeling Rd,Wheeling IL 60090 ...•..... 312-541-3232 
§ Modutec. 18 Marshail St. Norwalk, CT o6a54 .................. ,........ 203-853-3636 

Northern Precision Labs .• 11 Madison Ad, Fairfield, NJ 07006 .......•.. 201-227-4800 
t Penn Keystone Corp, Div. of C & K Components, Ives Road, Wallingford, CT 06492 

................... '. . . . . . . .. . . . . . . . .. . . • . . . . . . . . . . . . . . . . • . . . . . . . . . . . ... 203-269-8701 
§Ragen Data Systems, Inc .• 3 Oval Dr .• Cenlralls!ip, NY 11722 ........... 516-234-3800 
t Rodale Elctms. Corp, 603 Chestnut St, Garden City. NY 11530 ... , . . ... 516-222-0050 

Sensitive Research Instruments, 25 Dock St, Mt Vernon, NY 10550 .... 914-699-9717 
tSR Engineering. BW/IP Intemational, Inc., 13981 Nautilus Or, Dept E. Garden Grove, CA· 

92643 ..............•..... :. .. ... ..•. . .•.. . . .. . ..•. ... .. . . . . .•.. .. ..•. 714-554-4200 
§ Sunshine Scientific Instruments, 1810 Grant Ave, Philadelphia, PA 19115 

. . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .. • . . . . . . . . . • . . • . . . . . . . . . . . 215-673-5600 . 
tVemnech. 300 Marcus Blvd .• Deer Pit, NY 11729 ....................... 516-586-5100 

Indicators, Liquid Level-2200 - See Vol. D 

Indicators, Null-2900 - See Vol. D 

Indicators,Numeric Readout - See Tubes, Readout 
(Vol. A) . 

Indicators, Phase Rotation-2200 - See Vol. D 

Indicators, Phase Sequence-2200 -See Vol. D 

Indicators, Positioning-2200 - See Vol. D 

Indicators, Power Level - See Monitors, Power (Vol. D) 

Indicators, Pressure - See Gauges, Pressure (Vol. D) 

Indicators, Proximity - See Sensors, Proximity (Vol. D) 

Indicators, RF - See Meters, Frequency (Vol. D) 

Indicators, Rotary Shaft Position- See Encoders, Shaft 
Angle (Vol. B) . 

Indicators, Servo-4900 - See Vol. D 

Indicators, Shorted Turn - See Testers, Coil (Vol. D)' 

Indicators, Sound Level - See Meters, Audio Level 
(Vol. D) 

Indicators, Speed-3500 
Beede Electrical Instrument Co., Inc., S. Main St, Penacook, NH 03303, 

603-753-6362 ................................................ 0-1357-1359 
Control Technology Co., Inc., 41-16 29th St, Long Island City, NY 11101, 

718-361-2133 ........ ,........................................... 0-2173 
Disc Instruments, Honeywell, 102 E. Baker St, Costa Mesa, CA 92626, 

714-433-0343 ............................................... B·1885-1886 
Harrel, Inc., 16 Fitch St, E. Norwalk, CT 06855,203-866-2573........... 0-1130 

§ tntarnatlonal Mlcrotronics Corp., 4016 E. Tennassae St, Tucson, AZ 85714, 
602-748-7900 .................. ?............................... 0-1377 

Servo-Tek Products Co •• 1086 Goffle Rd., Hawthorne, NJ 07506, 201-427-3100 
................................................................. 801254 

t STI, Control Componants DiY., 9520 Black Mountain Rd., San Diego, CA 
92126-4507, 619~566-7680;800-826-5053 ••••••••.••••.••••.•••••••• B.l590 

§ AEMC. 99 Chauncy. Boston, MA 02111 .................. 617-451-0227;800-343-1391 
Airpax Co, Sensor Div, A Division of North American Philips Corp.. Cheshire Industrial 

Park, Cheshire. CT 06410 ...................................•........ 203-272-0001 
t Ametek, Inc, Mansfield & Green Div .• 8800 Sunset Dr, Largo, FL 34643 

Analogic Corp .• 8 Centennial Or, Peabody. MA 01961 .•.........•.•..... 
t Atec. Inc .• 8219 Kempwood Dr .• Houston. TX 77055 .................... . 

Bently Nevada Corp .• P.O. Box 157. Minden. NV 89423 •.•.............. 
§Biddle InstrumerTls, 510 Township Line Rd., Blue Bell, PA 19422 ..•..... 
§ Bindicator. P.O. Box 0009. 1915 Dove St, Port Huron. MI 48061-D009 .. 
§ Chassell Corp.. 1 Pheasant Run. Newtown. j>A 18940 .................. . 

Controle .. Inc., Francestown Turnpike, New Boston, NH 03070 .......•. 
Crompton Instruments. 2763 Higgins Road, Elk Grove Village. IL 60007 

813-536-7831 
617-246-0300 
713-468-7971 
702-782-3611 
215-648-9200 
313-987-2700 
215-988-0660 
803-487-5512 

............•..............................................••.......... 312-593-1107 
Crompton Inslrs.. Hawker Siddley, 2763 Old Higgins Ad, Elk Grove Village, IL 60007 

....................................................................... 312-593-1107 
§C-Tek Inc., 4 Railroad Ave., Wakefield, MA 01880 .....•............•.•.. 617-246-1720 

Digijec Corp, 959 Cheney. Ave.. Marion.OH 43302 ...................... 614-387-3444 
§Dynapar.1675 Delany Rd., Gumee.IL 60031 ........................... 312-662-2666 

Eldec Corp, Monitor & Control Div, 16700 13th Ave. W, P.O. Box 100. Lynnwood, WA 
98046-0100 ............•............................................. 206-743-1313 

t Electric Tachometer. 66th & Upland SIs, Philadetphia. PA 19142 •....... 215-SA6-7723 
Electro-Cr~ 1600 2nd St S, Hopkins, MN 55343 .....•.•.........•...• 612-931-2700 
Esterline Angus Inslrument Corp, Box 24000, Indianapolis, IN 48224 ... 317-244-7611 

t Evershed & Vignoles, Ltd., Meggitt Holdings P. L C, Acton Lane, Chiswick, London, 
ENGLAND W4 5HJ .•.....•............•............•..•............... 01-994-3670 

t Faria, Thomas G .• Corp, P.O. Box 983. Uncasville, CT 063S2-Q983 ..... , 203-848-9271 
tHowelllnstrumerTls, 3479 W; Vickery Blvd., Ft Worth, TX 76107 .......• 817-3a6-7411 
§ IVO Industries, Inc., 201 Industrial Way W~ Eatontown, NJ 07724 . ... .. .. 201-542-5151 

Jewell Electrical Instruments, Grenier Industrial Air Park, 650 Perimeter Ad, Manchester • 
NH 03108-4038 ..•...........................•.........•..•..•.......• 803-899-6400 

§Jumo Process Contro( Inc., 410 Garibaldi Ave., Ladi. NJ 07644 .•......• 201-779-7744 
Lear Siegler. Inc., 2850 Ocean Park Blvd., P.O. Box 2158. Santa Monica, CA 90406 

•........................................•............... , . . . . . . . . • . . . . 213-452-5444 

§-Product sold through distributors t-Productmeets MIL specs EEM1988 



PRODUCT INDEX & DIRECTORY 
Mag-Con, 1626 Terrace Or, St Pau~ MN 55113 ........................ 612-633-8620 
Metrix Instrument Co, 1711 Townhurst, Houston. TX 77043 ............ 713-461-2131 

§t NES. Inc. (Nationwide Eleclronic Systems). 3003 Wakefield, Carpentersville, IL 60110 
· . . . . ... . . .. . .. .. .. . .. . . . .. .. . .. . . . . .. . . . . . . . . . . . .. . . . .. . . . . . . .. . .. . . .. 312-426-5900 

PPM. Inc.. 5385 H.uper Rd., Cleveland, OH 44139 . . . . . . . . . . . . . . . . . . . . . .. 216-349-2300 
§ Ragen Data Systems, Inc, 3 Oval Dr, Central Islip. NY 11722 ........ ... 516-234-3800 

Richard-Lee Co.. Box 724. New Providence. NJ 07974 .................. 201-276-0710 
SGS Semiconductor Corporation. 1000 E. Bell Road, Phoenix, AZ 85022 

602-867-6100 
t Stemco Instruments, CoK Industries, P.O. Box 8047. Longview. TX 75607 

.. . . . .. . .. . . .. . .. . .. .. . • .. .. . . . . . .. . .. . .. .. . .. . . . .. . .. . . . . . . . . . . . . .. . .. 214-643-3236 
§Sunshine Scientific Instruments, 1810 Grant Ave, Philadelphia, PA 19115 

· .................................................................... " 215-673-5600 
tTeledyne Gurley. 514 FuKGn St P.O. Box 68. Troy. NY 12181 ........... 516-272-6300 
§Torq Corp, 32 W. Monroe St, Bedford, OH 44146 ....................... 216-232-4100 
§ TRW. Dynalco Controls Div, 5200 NW 37th, P.O. Box 8187. Fl Lauderdale. FL 33310 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .. 305-739-4300 
§ Westberg Manufacturing Inc. (WESTACH). 3400 Westach Way. Sonoma, CA 95476 

· ..................... '" . .. . .. . ... . . .. . . . .. . .. ... .. .. . . . .•. . .. . .. . . . .. 707-936-2121 
Westronies Inc. of Texes, 2441 Northeast Pkwy. Box 961003. Fl Worth. TX 76161 

....................................................................... 817:?25-2311 

Indicators, Temperature - See Meters, Temperature 
(Vol. D) 

Indicators, Temperature (Not Meter Type)-5300 
t Harrel. Inc.. 16 FHch St. E. Norwalk. CT 06855.203-866-2573 ••••••••••• 001130 
§ International Mlcrotronics Corp.. 4016 E. Ten.....- St. Tucson. AZ 85714. 

602-748-1900 .................................................... 0013n 
Omega Engineering, Box 4047. Stamford, CT06907, 203-359-1660 •• 001013,1312 

§t STI, Controt Components DiY., 9520 Black Mountain Rd., San Diego, CA 
92126-4507.619-566-7680;800-826-5053 ••••••••••••••••••••••••••• Bo l590 

§Action Instruments, 8601 Aero Or, San Diego. CA 92123 ............... 619-279-5726 
§ Acurex-Autodata, 555 Clyde Ave, P.O. Box 7042, Mountain View. CA 94039 

....................................................................... 415-967-9100 
Advanced Techn. Research Labs.. 5645 K General Washington Dr, Alexandria, VA 

22312 ................................................................ 703-750-2920 
Analogic Corp., 8 Centennial Or, Peabody. MA 01961 ........•.......... 617-246-0300 

t Atec.lnc. 8219 Kempwood Dr, Houston, TX 77055 ..................... 713-466-7971 
§Athena Controls. Inc.. 5145 Campus Dr, WMemarsh 100 Campus, Plymouth Meeting, PA 

19462 ................................................................ 215-828-2490 
§t Bailey Conlrols Co. Div. of Babcox & Wilcox, 29801 Euclid Ave. Wickliffe, OH 44092 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 216-585-8500 
Barber-Colman Co, Indt Inslrs. Div. P.O. Box 2940. 1354 Clifford Ave., Loves Park, IL 

61132 ................................................................ 815-877-0241 
Biddle Instruments, 510 Township Une Ad., Blue Bell. PA 19422 ........ 215-646-9200 

§Caplntec Instruments, 6 Anow Rd., Ramsey. NJ 07446 .................. 201-825-9500 
§Chessell Corp. 1 Pheasant Run, Newtown, PA 18940 .................... 215-968-0660 

Daytronic Corp., Hawker Siddeley. 2589 Corporate PI., Miamisburg, OH 45342 
.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 513-866-3300 

§Eagle Signal Controls, A Wickes MIg. Co. Box 16100, Austin. TX 78761 
........................................•.............................. 512-837-8300 

Eidec Corp. Monnor & Control Div. 16700 13th Ave. W, P.O. Box 100. Lynnwood. WA 
98046-0100 . .. . . . . .. . .. . . . . .. . .. . . . .. . .. . . . . . . .. . . . . .. .. . .. . . . . . . .. .. 206-743-1313 

EOTec Corp., 420 Frontage Road, W. Haven, CT 06516 ........•........ 203-934-7961 
§Everest Interscience.lnc. P. O. Box 3640. Fullerton. CA 92634-3640 .•.. 714-992-4461 
§ Extech Instruments Corp., 150 Bear Hill Rd., WaKham, MA 02154 ....... 617-890-7440 

§t Fenwal Electronics! APD. Kidde. Inc.. 450 Fortune Blvd., MiHord, MA 01757 
· ...•..... " ............................................•........... '" 617-478-5255 

t FTS Systems, Inc.. FKe. 209. P.D. Box 158, Stone Ridge, NY 12464 ..... 800-824-0400 
Fuji Electric Corp. of America. 727 W. 7 St, Ste. 235. Los Angeles, CA 90017 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-622-4490 
tGordon Co. 5710 KenoshaSt, Richmond, IL 60071 .................... 815-678-2211 

Gould Inc.. Test and Measurernen~ 3831 Perkins Avenue. Cleveland, OH 44114 
....................................................................... 216-361-3315 

t Howell Instruments, 3479 W. Vickery Blvd., Fl Worth, TX 76107 ........ 817-336-7411 
§IRScientific.Boxll0.Cartisle,MAOI741 ............................... 617-667-7110 
§ Jumo Process Control. Inc.. 410 Garibaldi Ave., Lodi. NJ 07644 ......... 201-779-7744 

Keystone Carbon. Thermistor Div. 1935 State Street, St Marys, PA 15857 
....................................................................... 814-781-1591 

t Lake Shore Cryotronics, Inc.. 64 E. Walnut St, Westerville, OH 43081 ... 614-891-2243 
Leeds & Northrup. General Signal. Sumneytown Pike, North Wales, PA 19454 

.. . .. .. . . . . . . . .. . .. .. . . . . . .. . .. . .. . . .. . .. . .. . .. . . . . . . . . . . . . . . .. . .. . . . .. 215-643-2000 
§Love Controls Corp. 1475 S. Wheeling Rd., Wheeling, IL 60090 ......... 312-541-3232 

Matrix Instrument Co. 1711 Townhursl, Houston. TX 77043 ............ 713-461-2131 
§ Netional Controls Corp. 1725 Westem Dr. W. Chicago.IL 60185 ....... 312-231-5900 
§ Pacific Transducer Corp., 2301 Federa~ Los Angeles, CA 90064 ........ 213-478-1134 

PPM. Inc. 5385 H.uper Rd., Cleveland, OH 44139 .................... '" 216-349-2300 
Princo Inslruments, Inc., 1020 Indust~al Hwy. Southampton, PA 18966 
Richards, Arklay S, Co. Inc., 72 Winchester St, Newton Highlands, MA 02161-1793 

.. . .. . .. . .. . .. . . . .. .. . .. .. . . .. . . .. . .. . . . . . . . . . . .. . . .. .. . . . . . . . . . . . . . . .. 617-527-4385 
t Rustrak Instruments, Mark IV Company. FKe. 2 & Middle Rd., E. Greenwich, RI 02818 

......•............................•.........•.......... 401-684-6800;800-332-3202 
C. G. Soar. Inc. 434 Windsor Pk. Dr. Dayton. OH 45459 ................. 513-434-7643 

§ Solder Absorbing Technology (SAT). A Spirig Co. 144 Oakland St, Springfield, MA 
01108 .. . . . . . .. .. . . . . .. . .. . .. . .. . . . .. . . . . . . .. .. . . . . . . .. . . . . .. . .. . . . . .. 800-628-8662 

Stow Labs., Inc. Kane Ind'L Dr. Hudson. MA 01749 ..................... 617-562-9347 
§ Sunshine Scientific Instruments, 1810 Grant Ave., Philadelphia, PA 19115 

· . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 215-673-5600 
Tempil Div. Big Three Inds., HamiKGn Blvd., S. Plainfield, NJ 07060 .•... 201-757-8300 

§ TRW. Dynalco Controls Div. 5200 NW 37th, P.O. Box 8187. Fl Lauderdale, FL 33310 
· . . . . .• . . • . . . . . . . . . . . . . . . •• . . . . . . • . . . . •. . . • . . . . . • . . . • . • . . . . . • . . • . . . • . • . 305-739-4300 

§Unned Electric Controls, 85 School St, Watertown. MA 02172 ......... 617-WA6-1000 
§ West Instrument, A Mark IV Company. 3860 N. River Rd., Schiller Park, IL 60176 

.......................................... ; ............................ 312-678-6400 

Instrumentation, Fiber Optic-2475 

Indicators, Tilt-2200 - See Vol. D 

Indicators, VSWR - See Meters, Standing Wave Ratio 
(Vol. D) 

Indicators (MIL), Fault Locating-3475 - See Vol. D 

Inductance Comparators - See Bridges, Inductance 
(Vol. D) 

Inductance Standards - See Standards, Inductance 
(Vol. D) 

Induction Potentiometers - See Resolvers, Synchro 
(Vol. D) 

Inductors - See Coils (Vol. A) 

Inductors (MIL) - See CoilS (MIL) (Vol. B) 

Inductors, Surface Mount-1800 - See Vol_ A 

Infrared Emitter Detectors - See Emitters/ Detectors, 
Infrared (Vol. B) 

Infrared (IR) Equipment (MIL)-3475 - See Vol. D 

Infrared Soldering - See Soldering Equipment, Infrared 
(Vol. D) 

Inks for Thick Film Microcircuits-1700 - See Vol. C 

Input/Output Equipment, Voice-2000 - See Vol. 0 

Input/ Output Switching Modules - See Modules, Control 
& Switching (Vol. D) 

Inserters, DIP & IC - See Extractors, DIP & IC (Vol. C) 

Insertion Loss Measurement Systems-2900 - See Vol. 0 

Inserts - See Bushings, etc. (Vol. C) 

Inspection Systems, Visual, Surface Mount-4100 - See 
Vol. 0 

Installation Equipment, Fiber Optic-2475 
NEC ElectroniCS, tnc., 401 Ellis Street, Mountain View, CA 94039-7241, 

415-960-6000 .................................................... Bo1175 
Sharp, Microelectronics Div., Optoelectronics, Sharp Plaza, Mahwah, NJ 07430, 

201-529-8757 ............................................... Bo I178-1179 
Dubbledee Diamond CorporatiOn, D. Drukker. & Zn. N. V. 100 Stierli Ct. Mt Arlington, NJ 

07856 ................................................................ 201-770-1420 
§EXFO E.O. Engineering, 352 St-Sacrement Ave. Quebec City. Quebec. CANADA GIN 

3Y2 .................................................................. 418-683-0211 
t Foundation Instruments Inc., 24 Colonnade Rd. Nepean, ON, CANADA K2E 7 J6 

.. . . .. . . . . . . . . .. . . . . . . . . . . . .. . .. . . . . . . . . . . .. . .. .. . . . . .. . . . . . . . . . . . . . . .. 613-226-4000 
GTE SUPPLY. GTE Communications Systems, 5225 Wiley Post Way. SaK Lake City. UT 

64116 . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. 800-433-4837 
INTELCO. 8 Craig Road, Acton. MA 01720 .............................. 617-264-4485 

t ITT Electro-Optical Prods., ITT Corporation. 7835 Plantation Rd., Roanoke. VA 24019 
. . . . .. . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 703-563-0371 

TRW Conneclor Div. TRW Electronic Components Grp., 1501 Morse Ave., Elk Grove 
Village. IL 60007 ..... .. ... .. . .. .... 312-981-6000 

Instrumentation, Fiber Optic-2475 
t Ross Engineering Corp., 540 Westcheater Dr., Campbell, CA 95008, 408-3n-4621 

................................................................. Bo lsn 
American Volpi Corp. 26 Aurelius Ave. Auburn. NY 13021 .............. 315-253-9707 
Biddle Instruments, 510 Township Une Rd., Blue Bell. PA 19422 ........ 215-646-9200 
EOTec Corp. 420 Frontage Road, W. Haven. CT 06516 ................. 203-934-7961 

§ EXFO E.O. Engineering, 352 St-Sacrement Ave. Quebec City. Quebec, CANADA Gl N 
3Y2 ................................................................... 418-683-0211 

t Fibronics Intemational Inc. Communications Way. Independence Park, Hyannis, MA 
02601-1892 .......................................................... 617-778-0700 

Foundation Instrumenls Inc., 24 Colonnade Rd., Nepean. ON. CANADA K2E 7 J6 
. ............................................•........•......•.......... 613-226-4000 

tGalileo Electro-Optics Corp. Galileo Pk.. Sturbridge. MA 01518 ......... 617-347-9191 
GTE SUPPLY. GTE Communications Systems, 5225 Wiley Post Way. SaK Lake City. UT 

84116 ............................................................... , 800-433-4837 
Hewlett-Packard Co. 19310 Pruneridge Ave. CIC.IFD. Cupertino. CA 95014 

.. . .. . . . .. .. . .. .. . .. . . . . . . . . . .. . . . .. . .. . .. . . . . . . . . .. . .. . .. . .. . . . ... Call Local SIs. Off. 
INTELCO. 8 Craig Road, Acton, MA 01720 .............................. 617-264-4485 
LeCroy Corp., 700 S. Main St, Spring Vtv. NY 10977 . . . . . . . . . . . . . . . . . . .. 914-425-2000 
Rehlander Assocs., lISA Bridge St, Beverty, MA 01915 .. . . . . . . ... . . . . .. 617-922-5961 

§ SC Technology, Inc., 2450 Armstrong St, Uverrnore. CA 94550 .. . . .. ... 415-373-9230 
Tektronix, Inc., P.O. Box 500. 76!260. Beaverton, OR 97077 ............ 800-835-9433 
U.s. Instr. Rentals, 2968 Campus Dr. San Mateo, CA 94403 ., . . . . .. . . . .. 800-824-2873 

t Vickers Instruments, Inc., VICkers America (Holdings). Inc.. 800 W. Cummings PI<., Ste. 
1900. Woburn. MA QI801 ............................................ 617-932-3800 

Welch Allyn. Inc. Industrial Products Division, Jordan Rd., Skaneateles Falls, NY 
13153-0187 .......................................................... 315-685-8945 

Instrument Design Services (Industrial) - See Services, 
Instrument Design (Industrial) (Vol. D) 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Jntensifiers,· Image-2450 

Instrument Parts;Precision - See Bearings (Vbl. C), Gears 
& Gear Mechanisms (Precision) (Vol. C) 

Instruments, Test & Measuring, Cryogenic-2900 - See 
Vol. D 

Instru~ents, Test & Measuring, GplB (IEEE 488) 
Compatible-2900 - See Vol. D 

Instruments, Test & Measuring, Personal Computer-2900 
- See Vol. D 

Insulation Materials-31QO - .See Vol. C 

Insulation Parts, Fabricated-3100 - See Vol. C 

Insulators, Antenna-3100 - See Vol. C 

Insulators, Bushing (Metallized) - See Bushings, etc. 
(Vol. C) 

Insulators, Clip, Test & Battery-3100 - See Vol. C 

Insulators, Heat Sinks-3100 - See Vol. C 

Insulators, Mica-3100 - See Vol. C· 

Integrated Circuit Handlers - See Handlers, Integrated 
Circuit (Automatic) (Vol. D) 

Integrated Circuit Interconnect Systems-3200 - See 
Vol. C 

Integrated Circuit Design Aids-4200 - See Vol. C 

Integrated Circuits, Bipolar, Digital, Surface Mount-3130 
- See Vol. A 

Integrated Circuits, Bipolar, Linear, Surface Mount-3130 
- See Vol. A 

Integrated Circuits, Bipolar, Memories, Surface Mount-
3130 - See Vol. A 

Integrated Circuits,Customl Semicustom, Surface 
Mount-3130 - See Vol. A 

Integrated Circuits, Custom/Semicustom-3130 - See 
Vol. A 

Integrated Circuits, Digital~3130 - See Vol. A 

Integrated Circuits, Digital, Surface Mount-3130 - See 
Vol. A 

Integrated Circuits, Gate Array, Surface Mount-3130 -
See Vol. A 

Integrated Circuits, Interface-3130 - See Vol. A 

Integrated Circuits,lnterface, Surface Mount-3130 - See 
Vol. A 

Integrated Circuits, Linear-3130 - See Vol. A 

Integrated Circuits, Linear, Surface Mount-3130 - See 
Vol. A 

Integrated Circuits, Logic, Surface Mount-3130 - See 
Vol. A 

Integrated Circuits, Memory-3130 - See Vol. A 

Integrated Circuits, Microprocessor-3130 - See Vol. A 

Integrated Circuits, Microprocessor, Surface Mount-3130 
- See Vol. A 

Integrated Circuits, MOS, Digital, Surface Mount-3130-
See Vol. A 

Integrated Circuits, MOS, Linear, Surface Mount-3130 -
See Vol. A 

Integrated Circuits, MOS, Memory, Surface Mount-31.30 
-See Vol. A 

Integrated Circuits, Silicon. MonOlithic, Unpackaged 
Chips-3130 - See Vol. A 

Integrators, Electronic-2325 - See Vol. D 

PRODUCT INDEX & DIRECTORY 

Integrators, Mechanical &. Electromechanical-2200 -
See Vol. D 

Intensifiers, Image-2450 
A E G Corporation, Route 22-Qrr Drive, P.O. Box 3800, Somerville, NJ 08876-1269 

· .......• ' ..................... : .............•.•.• ' .... .. . .•. .•.. .. . ... 201-231-8300 
t Colorado Video, Inc, Box 928, Boulder, CO 80306 .......•..•.. ,........ 303-530-9580 
t EEV Inc.; 4 Westchester Plaza. Elmsford. NY 10523..................... 914-592-6050 

ElectroPhysics Corp, 48 Spruce Sl. Nutley, NJ 07110 .................. 201-66N~262 

General Electric Solid State Div, G.E. Corporation, Route 202, Somerville, NJ 08876 
· . . . . . . . .. . . . .. .. . •. . . . . . .. .. . .. . . . . . .. . .. .. ... .. . . .. . . . . . . . . .. . . . . . . .. 201-685-6530 

Hamamatsu Photonics KK., 325-6 Sunayam8-Cho, Hamamatsu CiIy, Shizuoka Pre!, 
JAPAN............................................................... 0534-52-2141 

Interelectronics Corp, Interelectronics Park, 550 U.s. Rle. 303, Congers, NY 10920 
· . . . . . . . . . . . . . . . . .• . . . . .. . . . . . . .. . . .. .. . ... . .. . .. . ... .. . .. . ..... . .. .... 914-EL6-8ooo 

t Litton Systems, Inc., Electron Oves. Div, 960 Industrial Ad., San Carlos, CA 94070 
............................ , ............................... ;.......... 415-591-8411 

Microscience, Inc, 182 Forbes Rd, Braintree, MA 02184 ................ 617-849-1952 
§ Siemens Components, Inc., Special ProdUCts Div, 186 Wood Ave.. South, Iselin. NJ 

08630 . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. . .. . .. . .. .. . . . .. . .. . .. 201-321-3400 
Varian Associates, Electron Device Group, 611 Hansen Way, Palo AHo, CA 94303 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .. 415-493-4000 
§t Varo, Inc., Electron Devices Div, 2203 W. Walnut St.. Garland, TX 75046 

....................................................................... 214-487-4129 
Westinghouse Electric Corp., Indl. Govt Tube Div, Westinghouse Circle, Horseheads, NY 

14845 ...............................•.....................•.......... 607-796-3271 

Intercom Systems - See Switching Systems, Audio (Vol. D) 

Interconnection Systems-3200 - See Vol. C 

Interfaces, Computer/Peripheral-2000 - See Vol. D 

Interfaces, Telex/Computer-1900 - See .Vol. D 

Interrupters, Ground Fault-4300 
Marway Prods. Inc., 311 N. Clara St, Santa Ana, CA 92703,714-973-1800 

................................................................. Do2132 
Perma Power Elctrns., 5601 W. Howard Ave.; Chicago, IL 60848, 312-647-9414 

• • • • • • • • . .. . • • .. .. • .. . .. . .. • • .. • • . .. • .. • • .. • • • • • .. • .. .. • .... C<>1706-1707 
§I Ericson Manufacturing Co, 4215 Hamann Pkwy, Willoughby, OH 44094 

.................................................•..................•.. 216-951-8000 
t Square 0 Co., Executive Plaza. Palatine, Il60067 ........•............. 312-397-2600 
§Syracuse ElectroniCS, Pass & Seymour, Inc, P.O. Box 4822, Syracuse, NY 13221 

.. . .. . . . . .. .. . . . .. . . .. .. . . . . . . . . . ... . . .. . . .. . .. . .. . . .. . . .. . . . .. . . . . .. .. 315-468-6211 

Interrupters, Optoelectronic-3700 
Clalrex Electronics, Clairex Corporation, 560 S. 3rd Ave., ML Vernon, NY 10550, 

914-664-6602 .................................................... a-1270 
NEC ElectroniCS, Inc., 401 Ellis Street, Mountain View, CA 94039-7241, 

415-960-6000 .................................................... a-1281 
§ Sharp, Microelectronics Dlv., Optoelectronics, Sharp Plaza, Mahwah, NJ 07430, 

201·529-8757 ................................. _.... ......... a-1287-1290 
t Computer Optical Producls, Inc., Sub. 01 Hathaway Corp, 9321 Eton Ave.. Chatsworth, 

CA 91311-6910 ...................................................... 818-882-0424 
§ General Electric Solid State Div, G.E. Corporation, Route 202, Somerville, NJ 08676 

........................................... , . .. .. .. . .. . . . . .. . .. . .. .. ... 201-685-6530 
§Optek Technology, Inc., 345 Industrial Blvd, McKinney, TX 75069 ....... 214-542-9481 

Siemens Components, Inc., Special Prod~cIs Div, 186 Wood Ave.. South, Iselin. NJ 
08830 ................................................................. 201-321-3400 

t Silicon Sensors, Hwy. 18 Eas~ Dodgeville, WI 53533 . . . . . . . . . .. . . . . . . . .. 606-935-2707 
Texas Instruments, Data/Image Sensing (Opto), P.O. Box 655474 MS 8208, Dalles, TX 

75265 ......................................... , .. . .. . . . . .. . .. .. . .. . .. 214-995-6611 

Interrupters, Photo-3700 
NEC ElectroniCS, Inc., 401 Ellis Street, Mountain View, CA 94039-7241, 

415-960-6000 ............................................... ,.... a-1281 
§ Sharp, Microelectronics Div., Optoelectronics, Sharp Plaza, Mahwah, NJ 07430, 

201-529-8757 ............................................... a-1287-1290 
tAtlantic Solar Products, P.O. Box 70060"BaHimore, MD 21237 ........... 301-686-2500; 

800-237-6527 
t Computer Optical Products, Inc., SUb. 01 Hathaway Corp., 9321· Eton Ave, Chatsworth, 

CA 91311-6910 ...................................................... 818-862-0424 
t Silicon Sensors, Hwy. 18 East, Dodgeville, WI 53533 .................... 606-935-2707 

Interrupters, Power-4300 
§ Electronic SpecialiSts, 171 South Main Sl. Natick. MA 01760 •...........•. 617-655-1532; 

800-225-4876 
t Fl Jennings, FL Inds., 970 Mclaughlin Ave.. San Jose, CA 95122-2696 

: .................... : . .. . . . .. .. . .. . .. . . . . .. .. .. . .. . .. . .. .. . . . . . .. .. ... 406-292-4025 
Marway Prods. Inc, 311 N. Clara St.. Santa Ana. CA 92703 . . . .. . . . • . . • .. 714-973-1800 

t Ross EngineerillQ Corp., 540 Westchester Or, campbel~ CA 95008 ...•. 406-377-4621 
SchaHner EMC,lnc, lnatr. Div., 825 Lehigh Avenue, Union. NJ 07083 ..... 201-851-0644; 

) 800-367-5586 

Interrupters, Vacuum-4300 
t Ross Engineering Corp" 540 Weatcheatar Dr., campbell, CA 95008, 408-377-4621 

, •••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••• a-1577 
t FL Jennings, Fllnds., 970 McLaughlin Ave.. San Jose, CA 95122-2696 

· ......... '\ . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .. 406-292-4025 
Westinghouse Electric Corp, Indl. Govt Tube Div, Westinghouse Circle, Horseheads, NY 

14845................................................................ 607-796-3271 

. Intervalometers - See Timers (Vol. D) 

§~Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 

Inverters, DC to AC - See Power Supplies, AC Output 
(Yol. D) 

lon, implanter, medium current-4100 - See Vol. D 

Isolators, Antenna-1900 - See Vol. D 

Isolators, Ferrite-34SO - See Vol. A 

Isolators, High Yoltage-40SO - See Vol. D 

Isolators, Line-40SO - See Vol.D 

Isolators, Microwave (All Types)-34SO - See Vol. A 

Isolators, Multi-channel-1900 - See Vol. D 

Isolators, Optoelectronic-3700 
§ A E G Colporation, Route 22-0", Drive, P.O. Box 3800, Somerville, NJ 

08876-12&9,201-231-8300 ........................................ B.1105 
§ Amperex Electronic Compeny, A Div. of North American Philips Corporation, 

Providence Pike, Slatersville, RI 02876, 401-762-3800 ..•......•...... B.1269 
§ Clairex Electronica, Clairex Corporation, 560 S. 3rd Ava., Mt. Vernon, NY 10550, 

9~4-664-6602 .................................................... B.1270 
§ EG & G Vactec, 10900 Page Blvd., St. Louis, MO 63132, 314-423-4900 ... B.1271 
§ FDK America, Inc., Fuji Electromechanical Co., Ltd., 17326 Edwards Rd., Ste. 

A-130, Cen1\os, CA 90701,213-404-1770 •...•.•....•......•..•.•... B.1166 
§ Marktech International Corp., 120 Broadway, Menands, NY 12204, 518-436-5865 

....................................................... B·1138-1139,1275 
Marway Prods. Inc., 311 N. Clars St., Santa Ana, CA 92703, 714-973-1800 

........................................ ,......................... 002132 
§t NEC Electronics, Inc., 401 Ellis Street, Mountain View, CA 94039-7241, 

415-960-6000 •...•....•.•....•.•....•.•.......••...••...•........ B.1174 
Opto 22, 15461 Springdale St., Huntlngton Bch., CA 92649, 714-891-5861 

............................................................ B·1556-1557 
Philips ECG, Amperex Electronics Corp., A North American Philips Co., 100 Firat 

Ava., Waltham, MA 02254, 617-1190-6107 ..•................•....... A·2135 
Rahlander Assocs., 118A Bridge St., Beverly, MA 01915, 617-922-5961 .. B.1274 

§ Sharp, Microelectronics Div., Optoelectronics, Sharp Plaza, Mahwah, NJ 07430, 
201-529-8757 .......•.•.•..•.•....•.•...•..•.•....•........•...•. B.1282 

t Silonex Inc., 331 Cornelia St., Plattsburgh, NY 12901, 518-561-3160 ....• B.1295 
SSAC Incorporated, P.O. Box 1000, Baldwinsville, NY 13027, 315-638-1300 

................................................................. B·1589 
Teledyne Relays, Teledyne, Inc., 12525 Daphne Ave., Hawthorne, CA 90250, 

213-777-0077 .•..•..•.•....•.•....•.•...•..•....•..•.•. B.1604-1605,1607· 
Abom Electronics Inc. 2108 D Bering Dr. San Jose, CA 95131 ........ 408-436-5444 
Actei<, Inc.. 12740 28th N.E., Saattle, WA 98125 ........ .. .... 206-363-0217 

§ Allied Precision Electronics Corp. 1702-D Ponderosa, College Station, TX 77840 
.. . .. . . .. . .. .. .. .. . .. .. .. . . 401Hi93-5397 

AT&T, 555 Union Blvd., Allentown, PA 18103 ............... 1-800-372-2447;ln 
Canada:1-aoo-553-244B 

t Atlantic Solar Products. P.o. Box 70060, Battimore, MD 21237· ........... 301-686-2500; 
800-237-6527 

tDionics. 65 Rushmore St, Westbury, NY 11590... .. ............... 516-997-7474 
EG&G Rotron, Industrial DiVision, Saugerties. NY 12477 ................ 914-246-3401 

§ General Electric Sofid State Div. G.E Corporation, Route 202, Somerville, NJ 08876 
. ......... . ........ 201-685-6530 

§ Generallnstr. Optoelctms. Div. 3400 Hillview Ave. Palo Mo, CA 94304 
.. .. . .. . .. .. .... ...............' .. 415-493-0400 

Harnamatsu Photonics KK., 325-6 Sunayama-Gho, Hamamatsu City, Shizuoka Pref, 
JAPAN.. .. . .. .. .. .. .. .. . .. . .. . .. .. 0534-52-2141 

§ Hewlett-Packard Co. 19310 Pruneridge Ave. CIC, IFD, Cuperiino, CA 95014 
.. . .. . .. . .. .. .. . .. .. .. .. .. . . .. . .. . .. . .. ... .......... Call Local Sis. Off. 

t MERET, Inc. 1815 24th St, Santa Monica, CA 90404-4998 ............. 213-826-7496 
§t Motorola Semiconductor Prods Sector, 3102 North 56th Stree~ Phoenix, AZ 

85016-6506 .. . .. . .. .. . . ..... 602-244-6900 
§ NTE Electronics, Inc. 44 Farrand St, Bloomfield, NJ 07003 ... 201-746-5089 
§OptekTechnology, Inc. 345 Industrial Blvd., McKinney, TX 75069 214-542-9461 

§t Raytheon Co. 465 Centre St, Quincy, MA 02169 ....................... 617-479-5300 
Sansor Techn., 21012 Lassen St, Chatsworth, CA 91311 ............ 213-882-4100 

t Shokai Far Eas~ Ltd., 280 North Central Ave. Hartsdale, NY 10530 ..... 914-681-0700 
§ Siemens Components, Inc. Optoelectronics Division, 19000 Homestead Rd., Cupertino, 

CA 95014 .......................................................... 406-257-7910 
Siemens Components. Inc. Special Products Div. 186 Wood Ave., South, Iselin, NJ 

08830 .. .. . .. . .. .. .. . .. . .. . .. .. . .. .. .. . .. .. . 201-321-3400 
t Silicon Sensors, Hwy. 18 Eas~ Dodgeville, WI 53533 .................... 606-935-2707 

§t Teledyne Solid State, A Div. of Teledyne Relays. 12525 Daphne Ave., Hawthome, CA 
90250..... ..................... . ..... 213-777-0077 

§t Texas Instrs., Inc. Box 809066, Dallas. TX 75380 .... 800-232-3200 (ext 700) 
§ Texas Instruments, Data/Image Sensing (Opto), P.O. Box 655474 MS 8206, Dallas, TX 

75265................... ............................ .............. 214-995-6611 
§t TRW Optoelectronics Div. 1215 W. Crosby Rd., Carroltton, TX 75006 ... 214-323-2200 

Isolators, Signal (I, V,)-1900 - See Vol. D 

Isolators, Source - See Isolators, Line (Yol. D) 

Isolator Systems, Multiplexed-1900 - See Vol. D 

Jack Adapters (All Types)-2100 - See Vol. C 

Jack Covers-2100 - See Vol. C 

Jack Panel Assemblies & Access. - See Panels, Jack 
(Yol. C) . 

Jacks (All Types)-2100 - See Vol. C 

Joints, Rotary, Fiber Optic-2475 

Jacks, Modular Telephones-2100 - See Vol. C 

Jacks (MIL)-2440 
AMP, Box 3608, Harrisburg, PA 17105,800-362-5673 ....•... C·1165,1242-1245 

§ Concord Electronics Corporation, 30 Great Jones St., New York, NY 10012, 
1-212-777-6571 .................................................. C.1308 

t Daburn Electronics & Cable Corp., 70 Oak St., Norwood, NJ 07648, 201-768-5400 
, ........................ , ....................................... C·1838 

Jolo Industries, 13921 Nautilus Dr., Garden Grove, CA 92643, 714-554-6840 
................................................................. C'1409 

t Shogyo International Corp., 287 Northern Blvd., Great Neck, NY 11021, 
516-466-ml11 .....••......•........•.......••••..•.......•.. C.155O,1906 

H. H. Smith (Dialight Company), 1913 Atlantic Ave., Manasquan, NJ 08736, 
201-223-9400 ....•.•.•....•..•..•..•.•..••••••.••.•.•••.••.•.•.•. C.1553 

§ Switchcraft, Inc., A Raytheon Company, 5555 N. Elston, Chicago, IL 60630, 
312-792-2700 ....•.•....••••.•.•••.•..••.•••••.•.•.••••.••.. C.1562-1563 

Texas Instruments, Connector Systems Division, 34 Forest Street, Attleboro, MA 
02703, 508-699-3800;508-699-3450 ...•• '" .•.••••.. .. ... •.• B·1029, C.1573 

t Trompeter Electronics, Inc., 31186 La Baya Dr., P.O. Box 5069, Westlake Village, 
CA 91359-5069, 818-707-2020 .•.•.•.......••••.•....••....•.• C.1579,1581 

§t Accessories for Elctms., Inc. 800 Merrick Rd., Baldwin, NY 1151 (}-3593 
516-546-1751 

t Accurate Electronics, 169 S. Abbe Rd., p.o. Box 1287, Elyria, OH 44036 
216-366-6330 

t ADC Telecommunications. Inc. 4900 W. 78th St, Minneapolis, MN 55435 
612-835-6800 

Auto-Swage Prods., 726 River Rd., Shenon, CT 06484 ................ 203-929-1401 
t Dai-lchi Shoji of Amer., Inc., 150 Fifth Ave. Suite 845, New York, NY 10011 

............... 212-691-9050 
§t M/ A-COM Omni Spectra, Inc., 21 Continental Blvd., Merrimack, NH 03054 

.. .. .. .. .. .. .. .. ... ............... .................... .......... ... 603-424-4111 

Jammers (MIL)-3475 - See Vol. D 

Jammers (MIL), Advanced Self Protection-3475 - See 
Vol. D 

Jammers (MIL), Chaff, Flares-3475 - See Vol. D 

Jammers (MIL), Communications (Commjam)-3475 -
See Vol. D 

Jammers (MIL), Commjam, Truck Mounted-3475 - See 
Vol. D 

Jammers (MIL), Drone Borne-3475 - See Vol. D 

Jammers (MIL), Expendable-3475 - See Vol. D 

Jammers (MIL), Fuze-3475 - See Vol. D 

Jammers (MIL), High Band-3475 - See Vol. D 

Jammers (MIL), Integrated Command-3475 - See Vol. D 

Jammers (MIL), J-band-3475 - See Vol. D 

Jammers (MIL), Low Band-3475 - See Vol. D 

Jammers (MIL), Portable-3475 - See Vol. D 

Jammers (MIL), Radar-3475 - See Vol. D 

Jammers (MIL), Shipboard-3475 - See Vol. D 

Jammers (MIL), Standoff-3475 - See Vol. D 

Jammers (MIL), Tactical-3475 - See Vol. D 

Jamming Pods (MIL), ECM-3475 - See Vol. D 

Jamming Sets (MIL), Multipurpose-3475 - See Vol. D 

Jamming Systems (MIL)-34?5 - See Vol. D 

Jamming Systems (MIL), Mobile-3475 - See Vol. D 

Jamming Systems (MIL), Multipurpose-3475 - See 
Vol. D 

Jamming Systems (MIL), Tactical Communications 
(TACJAM)-3475 - See Vol. D 

Jigs And Fixtures, Chassis & Circuit Board-4100 - See 
Vol. D 

Joint Compounds, Semiconductor - See Coatings, 
Compounds, Lubricants, etc., Heat Conductive (Yol. C) 

Joints, Rotary, Fiber Optic-2475 
t Utton Poly-Scientific, 1213 N. Main St., Blacksburg, VA 24060-3100, 703-953-4751 

...................................... ,................ B·1170,1221,1230 
Adams Rite Products, Inc., 540 W. Chevy Chase Dr. Glendale, CA 91204 

.............. .. ........... 816-241-5121 
§EOTec Corp., 420 Frontage Road W. Haven, CT 06516 203-934-7961 

Sumitronics, Inc. Sumitomo Corperation, 580 N. Pastaria Ave., Sunnyvale, CA 94086 
.............................. 408-737-7683 

EEM 1988 §-Product sOI.d through distributors t-Product meets MIL specs 



Keyboard LegendsandSymbOls-5150 

Joints, Rot!lry, Microw!lve-3450"-"See Vol; A 

Joysticks- See Controls, Computer Input (Vol. D) 

, Joysticks, Inductive-2200 - See Vol. 0 

Joysticks, Potentiometer-2200- See Vol. 0 

Joystick, Toggle Switch-2200 - See Vol. 0 

Jumpers, Bonding-2100 - See Vol. C 

Jumpers, Circuit Board-2100 - See Vol. C 

Jumpers, Wire, Terminated - See Cords, Patch (Vol. C) 

Junctions, Hybrid, Microwave-3450 - See Vo/~ A 

Keyboard Legends and Symbols-5150 
Control Displays, Inc., 3075 Advance lane, P.O. Box 227, Colmar, PA 18915, 

215-822-3383 .•.••.••..•.• :...................................... S·1813 
Digitran Division, Xcel Corporation, 3100 New York Dr., Pasadena, CA 91107, 

818-791-5600 .••............ ....••...•.. ..•... .•... ... .•....•..•.• S·1814 
§ ERAI REFAC ElectroniCS, Inc., West Hill Rd., Winsted, CT 06098, 203-379-2731 

................................................................. S·1816 
Flex-Key Corp., Sub. of Astronics Corp., 18 Sargent St., Gloucester, MA 01930, 

617-281-2040 .•..••.••.•...•.•.•••.••.•...•••.•.•..••.•.•..•.•.•• S.1817 
GM Nameplate, Inc., 2040 15th Ave. West, Seattle, WA 98119,206-284-2200 

.................................................................. B·1819 
§ Grayhillinc., 561 Hillgrove Ave., la Grange, IL 60525, 312-354-1040 

.. ....••• ............ .... .•..•.•. ........................... B·1820-1821 
Interswilch, Wm. J. Purdy Co., 770 Airport Slvd., Burlingame, CA 94010, 

415-347-8217 •.•...•.••..•.•...••.•.•.•.•..•••..•.•••••.••••.•••• B·1823 
Jayco Plastics 01 California, Inc., 507 W. Blueridge Ave., Orange, CA 92665, 

714-974-1701 ..................................... ,.......... B.1824-1825 
§ Mechanical Enterprises, 461 Carlisle Dr., Herndon, VA 22070, 703-435-9496 

................................................................. B·1827 
MOLEX, Inc., 2222 Wellington Ct., Usle, IL 60532, 312-969-4550 .••.•.•. B.1775 
Orbil Instrument of Cal., 6431 Global Dr., Cypress, CA 90630, 714-527-0561 

•........ ; ....................................................... B·1831 
Preh Electronic Indusiries, Inc., 470 E. Main St., lake Zurich, IL 60047-2578, . 

312-438-4000 ..••.•••••...•.••......•.•...•..•.•..••••••..•.••••• B.1832 
t Risk, George, Inds.,. 802 S. Elm St., Kimball, NE 69145, 308-235-4645 ••. B·1833 

Vestronix, Inc., Sub. Reach Electronics, Box 480, Lexington, NE 68850, 
308-324-4600 ..•..••••....•...••.• :.............................. S •. 1807 

Advanced Input Devices, W. 250 AI.D. Dr, Coeur d'Alene,lD 83814 208-765-8000 
§Alps Electric (USA),lnc., 3553 N. First St... San Jose, CA 95134 ......... 408-946-6000 

Arkay Engravers, Inc., 10-3 Drew Court, Ronkonkoma, NY 11779 ....... 516-467-7795 
t Barrington Plastics, 3838 Ch.urch Road, Mt Laurel, NJ 08054 ............. 609-235-5151 
§ Bowmar Instrument Corp., Data Entry Division, 4640 126th Ave. N., Clearwater, FL 

34622-4796......... ..................... ................. . .. 813-573-2525 
Conductive Rubber Technlg., 121 Gray Avenue, Santa Barbara, CA 93101 

..... , . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. 805-965-6511 
Electronic Components Groupe, Stein Industries, Inc., 26 North 5th Stree~ Minneapolis, 

MN 55403 ........ 612-375-9639;800-826-8719 
Interface Products, Inc., 2185 S. Grand Ave., Santa Ana, CA 92705 ...... 714-549-4977 
ITW Comon,lIIinois Tool Works, 400 W. Grand Ave., Elmhurs~ IL 60126 

................. .............................•.. 312-279-9110 
Mantex Corp., 1800 Metamora Rd., P.O. Box 15E, Oxford, MI48051 ..... 313-628-8200 

§ MEC AlS, Industriparken 23, Ballerup, DENMARK OK-2750 ...... 011-452-973366 
Plasticorp, 24105 S. Frampton Ave., Harbor City, CA 90710 ............. 213-539-9530 

Keyboards, Address Encoded-5150 
§ Cherry Electrical Products, Cherry Corporation, 3600 Sunset Avenue, Waukegan, 

IL 60087, 312-360-3500 .• ;........................................ S.1812 
t Flex-Key Corp., Sub. of Astronics Corp., 18 Sargent St., Gloucester, MA IY193O, 

617-281-2040 .................................................... S.1817 
Mechanical Enterprises, 461 Carlisle Dr., Herndon, VA 22070, 703-435-9496 

...................... , ...•.• ;.............................. B·1767,1826 
Oak Swilch Systems, 100 S. Main St., Crystsllake, IL 60014, 815-459-5000 

.................................................. , .•..•.•.•...•.. S·183O 
Orbit Instrument of Cal., 6431 Global Dr., Oypress, CA 90630, 714-527-0561 

................................................................ , S·1831 
Preh Electronic Industries, Inc., 470 E. Main St., lake ZUrich, IL 60047-2578, 

312-438-4000 .................................................... B.1832 
t Risk, George,lnds., 802 S. Elm St., Kimball, NE 69145, 308-235-4645 ••• B·1833 

Advanced Input Devices, W. 250 AI.D. Dr., Coeur d'Alene, 10 83814 ..... 208-765-8000 
§ Alps Electric (USA), Inc, 3553 N. First st.. San Jose, CA 95134 ......... 408-946-6000 
t Bowrnar InstrUment Corp., Aerospace Div., 8000 Bluffton Rd., Ft Wayne, IN 46809 

........................................................ 219-747-3121 
t'Gapitol Switch Inc., Box 890, Danbury, CT 06810 ....................... 203-744-3300 
t Industrial Electronic Engineers, 7740 Lemona Ave., Van Nuys, CA 91405 

........ , ...................................................... 818-787-0311 
Innovatek Microsystems, Inc., Smithfield Ad, Rl Box 104, Millerton, NY 12546-9720 

. . . . . . . . . . . . . . . . . . . . . . . . .. ........................................ 914-373-9003 
ITW Cortron,lIIinois Tool Works, 400 W. Grand Ave, Elmhurs~ IL 60126 

. . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 312-279-9110 
§ Keytek Keyboards Canada Inc., 16 Mary St., Unils 3 & 4, Aurora, Ontario, CANADA L4G 

3W8 .................................................................. 416-727-9491 
Mantex Corp, 1800 Metamora Rd, P.O. Box 15E, Oxford, MI48051 ..... 313-628-8200 
Maxi-Switch Co., SUb. 01 EECO, 9697 East River Rd, Minneapolis, MN 55433 

.............................................................. .c. 612-755-7660 
tOrbit Instrument Corp., 80 Cabot Ct., Hauppauge, NY 11788 516-435-8300 

PR0DUCT·INDEX&DIRECTORY 
t SMK Electronics Corporation, USA, 1.901 Nancita Cit, Placentia,CA 92670 
. ................................................................... 714-996-0960 

Keyboards, Capac~tive~5150 
§t Amkey, 55 Chase St., Methuen, MA 01844, 617-975-5445 .••••.•••. B.1810-1811 

Cherry Electrical Products, Cherry CQrporation, 3600 Sunset Avenue, Waukegan, 
IL 60087, 312-360-3500 ........................................... B·1812 

Digitran Division, Xcel Corporation, 3100 New York Dr., Pasadena, CA 91107, 
818-791-5600 .................................................... S·1814 

§ Alps Electric (USA), Inc., 3553 N. First St.. San Jose, CA 95134 .... ;.... 408-946-6000 
§ Brady, W. H., Co., Xymox Div., 8225 W. Parkland Ct., P.o. Box 571, Milwaukee, WI 53201 

. . . . . . . . . . . . .. . ........................ '....... . .. ,........ 414-355-8300 
Computron Display Systems, Xcel Corporation, 3100 New York Drive, Pasadena, CA 

91107................ . ............... , ..... 818-791-5600 
t Datametrics Corp, 8966 Comanche Ave, Chatsworth, CA 91311 ........ 818-341-2901 

Key Tronic, P.O. Box 14687, Spokane, WA 99214 ....................... 509-928-8000 
RAM Technologies, Div. 01 WISCO Inti, 690 W.· 28th St.. Hialeah, FL 33010 

................................................... . 305-888-1676/1677/1682 
§ Sumitronics, Inc" Sumitomo Corporation, 580 N. Pastoria Ave., Sunnyvale, CA 94086 

................................... :............................ 408-737-7683 
§ T oko America, Inc., 1250 Feehanville Dr., Ml Prospect" IL 60056 ........ 312-297-0070 

Keyboards, Conductive Rubber-5150 
t Flex-Key Corp., Sub. of Astronic. Corp., 18 Sergent St., Glou<;eater, MA 01980, 

617-281-2040 ..................•......•••.•......•.....•..•.•..•. S·1817 
Jayco Plastics of California, Inc., 507 W. Slueridge Ave., Orange, CA 92665, 

714-974-1701 .•.•••....•.•.• ,.................................... S·1824 
tAME Corporation, 33 Jacksonville Rd., P.O. Box 195, Towaco, NJ 07082-0195 

.................................................................... 201-263-1700 
Ghielmelli, Inc., 6290 Sunset Blvd., Ste. 1126, Los Angeles, CA 90028-8770 

.................................... 213-41J3-l5111 
§Industrial Electronic Engineers, 7740 Lemona Ave, Van Nuys, CA 91405 

..................... 818-787-0311 
§ Maxi-Switch Co, SUb. 01 EECO, 9697 East River Rd, Minneapolis, MN 55433 

....................... .............. 612-755-7660 
Moxness Products, Inc., Versa Technologies, 1914 Indiana St.. Racine, WI 53405 

. . . . . . . . . . . . . . . . . . . . . . . . .. 414-554-5050;800-558-5706 
Shin-Etsu Polymer, 34135 7th St, Union City, CA 94587 415-475-9000 

§ Toko America. Inc., 1250 Feehanville Dr., Mt Prospect" IL 60056 ....... 312"297-0070 

Keyboards, Ferrite. Core-5150 
ITW Cortron, Illinois Tool Works, 400 W. Grand Ave., Elmhurst, IL 60126 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312-279-9110 
§ Keytek Keyboards Canada Inc., 16 Mary St, Units 3 & 4, Aurora, Ontario, CANADA L4G 

3W8 ....................... 416-727-9491 
§Toko America, Inc., 1250 Feehanville Dr., Mt Prospect" IL 60056....... 312-297-0070 

Keyboards, Full Travel-5150 
§tAmkey, 55 Chase St., Methuen, MA 01844, 617-975-5445........ .. B·1810-1811 

§ Cherry Electrical Products, Cherry Corporation, 3600 Sunset Avenue, Waukegan, 
IL 60087, 312-360-3500 .................................. '......... S-1812 

t Control Displays, Inc., 3075 Advance lane, P.O. Box 227, Colmar, PA 18915, 
215-822-3383 .......... ;............................... B·1010,1046,1813 

§t Digitran Division, Xcel Corporation, 3100 New York Dr., Pasadena, CA 91107, 
818-791-5600 ••.•••...•.••••. ;................................... S·1814 

§ EECO Incorporated,1601 E. Chestnut Ave., P.O. Box 659, Senta Ana, CA 
92702-0659, 714-835-6000 ........................................ 8.1815 

ERAI REFAC Electronics,lnc., West Hill Rd., Winsted, CT 06098, 203-379-2731 
................................................................. B·1816 

t Flex-Key Corp., Sub. of Astronics Corp., 18 Sergent St., Gloucester, MA 01930, ' 
617-281-2040 .................................................... B·1817 

§ Grayhillinc., 561 Hillgrove Ave., la Grange, IL 60525, 312-354-1040 •.•. B·1821 
§ Inlerswitch, Wm. J. Purdy Co., 770 Airport Blvd., Burlingame, CA 94010, 

415-347-11217 ...•••.•.•.•....••.•....•.•.•••..•..••.•.•..••••••.• S·1823 
§ Mechanical Enlerprises, 461 Carlisle Dr., Herndon, VA 22070, 703-435-9496 

•• •••... •••••. .••••.•.••••••.•. .•...••.•.•.•..••..•.•.•..•.. B·1826-1827 
§ Oak Switch Systems, 100 S. Main St., Cryatallake, IL 60014, 815-459-5000 

................................................................. S·183O 
§ Preh Electronic Industries, Inc., 470 E. Main St., lake Zurich, IL 60047-2578, 

312-438-4000 .................................................... B·1832 
Advanced Input Devices, W. 250 AI.D. Dr., Coeur d'Alene, 10 83814 ..... 208-765-8000 

§ Alps Electric (USA), Inc., 3553 N. First St., San Jose, CA 95134 ......... 408-946-6000 
Bowmar Instrument Corp, Aerospace Div., 8000 Bluffton Rd, Ft Wayne, IN 46809 

....................................................... . ............. 219-747-3121 
§ Bowmar Instrument Corp., Data Entry Division,. 4640 1261h Ave, N; Clearwater, FL 

34622-4796 .......................................................... 813-573-2525 
t Capilol Switch Inc., Box 890, Danbury, CT 06810 ....................... 203-744-3300 
§Cincinnati Eleclrosys., 420 Wards Corner I3d,Lovejand, OH 45140 ..... 513-831-4347 

Computron Display Systems, Xcel Corporation, 3100 New York Drive, Pasadena, CA 
91107 .............................................................. 818-791-5600 

Conductive Rubber Technlg., 121 Gray Avenue, Santa Barbara, CA 93101 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 805-965-6511 

Dai-Ichi Shoji of Amer., Inc., 150 Fifth Ave, Suile 845, New York, NY 10011 
............. . ............................................. 212-691-9050 

tDatE/fTletrics Corp., 8966 Comanche Ave, Chatsworth, CA 91311 ........ 818-341-2901 
Enterprise Sys. Corp., P.O, Box 698, Dover, NH, 03820 .................. 603-742-7383 
Frederick Components Inll, 20806 Plummer St., Chatsworth, CA 91311 

. . . . . . . . . . . .. . ......... , .... ,................... 818-882-0866;800-354-0660 
§ Fujitsu Components 01 America, 3320 Scott Blvd, Santa Clara, CA 95054 

..............................................................•........ 408-727-1700 
t Industrial Electronic Engineers, 7740 Lemona Ave, Van Nuys, CA 91405 

..................................................................... 818-787-0311 
ITW Cortron. Illinois Tool Works, 400 W. Grand Ave., Elmhurst, IL 60126 

....................................................................... 312-279-9110 
§ Keytek Keyboards Canada Inc., 16 Mary St., Units 3 & 4, Aurora, Ontario, CANADA L4G 

3W8 ....................................... ................... 416-727-9491 

§-Product sold through distributors f-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
§ Max~Switch eo.. Suh 01 EECO, 9697 East River Rd., .Minneapolis, MN 55433 

.......................... ,............................................ 612-755-7660 
Noble USA, Inc., 5450 Meadowbrook Ct., Rolling Meadows, IL 60008 .• 312-364-6038 
RAM Technologies, Div. 01 WISCO Int~ 690 W. 28th St. Hialeah, FL 33010 

· . .. .. .. . .. . .. . .. . . . . .. .. . . . . . . . . . .. .. .. .. . .. . . . . . . . . . . . ... 305-888-1676/1677/1662 
Shin-Etsu Polymer, 34135 7th St. Union City, CA 94587 ................ 415-475-9000 
SMK Electronics CoIporation, USA, 1901 Nancita Clr. Placentia, CA 92670 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 714-996-0960 
Spectra Lux Corp., 12840 N.E. 21 St P~ Bellevue, WA 96005 ........... 2OB-747-o560 

§ Toko America, Inc., 1250 Feehanville Dr. Mt Prospect. IL 60056 . . . .. . .. 312-297-0070 

Keyboards, Hard Contact-5150 
§ Amkey, 55 Chase St, Mathuan, MA 01844, 617-!175-5445 ••••• ,.". S01810-1811 
§ Charry Electrical Products, Cherry CorporatIon, 3600 Sunset Avenua, Waukegan, 

IL 60087,312-360-3500 ., .................... , .... , .......... ,.". So1812 
EECO Incorpore1ed, 1601 E. Chealnut Ave., P.O, Box 659, Santa Ana, CA 

92702.0659, 714-835-6000 ........................................ S01815 
t Flex-Key Corp., Sub. 01 Astronlca Corp., 18 Sargent St, Gloucester, MA 01930, 

617-281-2040 ...... , ............. , .. " .... ,." ••• , .. " ...... ,.... 801817 
§ Grayhilllnc., 561 Hillgrove Ave., La Grange, IL 60525, 312-354-1040 •••• 801821 

Jayco Plaalics 01 California, Inc., 507 W. Sluaridge Ave., Orange, CA 92665, 
714-974-1701 ........ , .... , ........ , ...... , ...... , ...... , ... , .... So1824 

§ Mechanical Entarpri_, 461 Carlisle Dr., Herndon, VA 22070, 703-435-9496 
................. , ................. ,........................ 801767,1826 

§ Preh Electronic Industries, Inc., 470 E. MaIn St, Lake Zurich, IL 60047-2578, 
312-438-4000 .................. , ............. ,., ........... , ... ,. So1832 

t Risk, George, Ind&, 602 S. Elm St, Kimball, NE 69145, 308-235-4645 ••• So1833 
Advanced Input Devices, W. 250 A.LD. Dr. Coeur d'Alene, 10 83814 ..... 208-765-8000 

§Alps Electric (USA), Inc., 3553 N. First St. San Jose, CA 95134 ......... 408-946-6000 
t Bowmar Instrument Corp., Aerospace Div. 8000 Sluffton Rd., Ft Wayne, IN 46809 

....................................................................... 219-747-3121 
§ Bowmar Instrument Corp., Data Entry Division, 4640 126th Ave. N. Clearwater, FL 

34622-4796 ......................•... '............................... 813-573-2525 
Brady, W. H. eo.. Xymo. Div. 8225 W. Parkland Ct., P.O. Bo. 571, Milwaukee, WI 53201 

.. . . . . .. . . .. . . . .. . . .. . . . . . . . .. . . .. . .. . .. .. . . . . . . . . . . . . . . .. . . . . . . . . .. ... 414-355-8300 
t Capitol Switch Inc., Bo. 890, Danbury, CT 06610 ....................... 203-744-3300 

Eaton Corp./MSC Products, 1640 Monrovia Avenue, Costa Mesa, CA 92627 
-....................................................................... 714-642-2427 

Enterprise Sys. Corp. P.O. Bo. 698, Dover, NH 03820 ..............•... 603-742-7363 
Frederick Components Int~ 20806 Plummer St, Chatsworth, CA 91311 

· . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . .. 818-862-0868;800-354-0660 
Fujitsu Components 01 America, 332(' Soott Blvd., Santa Clara, CA 95054 

.................... , .................................................. 408-727-1700 
t Industrial Electronic Engineers, 7740 Lemona Ave. Van NUys, CA 91405 

.................... ,.................................................. 818-787-0311 
rrw Cortron, Illinois Tool Works, 400 W. Grand Ave., Elmhurs~ Il 60126 

......•..............•.........................•..•.................... 312-279-9110 
§ Keytek Keyboards Canada Inc. 16 Mary St. Units 3 & 4, Aurora, Ontario, CANADA L4G 

3W8 ................................................................. 416-727-9491 
Key Tronlc, P.O. Bo. 14687, Spokane, WA 99214 ..•.................... 509-928-8000 
Marquardt Switches Inc., Route 20 East, P.O. Bo. 465, Cazenovia, NY 13035 

· ........ , .. . . . . . .. .. . .. .. . .. . .. . .. .. . . .. . .. . . . . . . . . . • . . . . . .. . .. . .. . . .. 315-655-8050 
§ Maxi-Switch Co. Suh of EECO, 9697 East River Rd., Minneapolis. MN 55433 

..........................• , .... ,...................................... 612-755-7660 
Oak Switch Systems, 100 S. Main St, Crystal Lake,IL 60014 ........... 815-459-5000 
RAM Technologies, Div. of WISCO IntI. 690 W. 28th St, Hialeah, FL 33010 

........................................................... 305-888-1676/1677/1682 
SMK Electronics Corporation, U.sA, 1901 Nancita Cir. Placentia, CA 92670 

· . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 714-996-0960 
Spectra Lux Corp, 12840 N.E. 21 St P~ Bellevue, WA 96005 ........... 2OB-747-0560 

§ Toko America, Inc., 1250 Feehanville Dr. Mt Prospect" IL 60056 .. . . . ... 312-297-0070 

Keyboards, Lighted-5150 
t Control Displays, Inc., 3075 Advance Lane, P.O. Box 227, Colmar, PA 18915, 

215-822-3383 ........... , .... , ... , ..... :, ...... ,., .. ,., B01010,1046,1813 
t Flex-Key Corp., Sub. 01 Astronics Corp., 18 Sargent St, Gloucester, MA 01930, 

617-281-2040 ........... , ...................... , .... ,., .... ,..... S01817 
§ Grayhilllnc., 561 HlIIgrove Ave., La Grange, IL 60525, 312-354-1040 

• ••• , •••••• , ••• , •• , ••••• , •• , • , • , ••••••••••••••• , •• , • , •• , • • •• S0182O-1821 
Orbit Instrument 01 Cal., 6431 Global Dr., Cypress, CA 90630, 714-527.0561 

• •••••••••• , ••••••••••••••••••••••••••••••• , ••••••• , •• , •• , • , • , • • • Bo1831 
t Risk, George, Inds., 802 S. Elm St, Kimball, NE 69145, 308-235-4645 ••• So1833 
§ Bowmar Instrument Corp., Data Entry Division, 4840 126th Ave. N., Clearwater, FL 

34622-4796 ... .. . .. . .. . ... .. .. .. . . . ... . .. ... . . . . . . .. . . . . . . . .. . . . . . . .. 813-573-2525 
Brady, W. H., eo.. Xymo. Div. 8225 W. Parkland Ct., P.O. Box 571, Milwaukee, WI 53201 

.. . . .. . .. • .. .. .. .. .. . . .. . .. .. . .. . . . .. . .. . .. .. . . .. .. . . .. .. .. . .. . .. .. . . .. 414-355-8300 
tCapitol Switch Inc., Box 890, Danbury, CT 06610 ....................... 203-744-3300 
t Datametrics Corp. 8966 Comanche Ave., Chatsworth, CA 91311 ........ 818-341-2901 

Frederick Components Int~ 20806 Plummer St. Chatsworth, CA 91311 
· .. .. .. .. . . . .. . .. . .. . .. . . .. .. . . .. . .. .. . . . . . . .. . .. .. . . ... 818-862-0868;800-354-0660 

Ghielmelti, Inc., 6290 Sunset Blvd., Ste. 1126, Los Angeles, CA 90028-8770 
................................................ ,...................... 213-463-5111 

Interface Products, Inc. 2185 S. Grand Ave., Santa Ana, CA 92705 ...... 714-549-4977 
rrw Cortron, Illinois Tool Works, 400 W. Grand Ave. Elmhu~ IL 60126 

....................................................................... 312-219-9110 
Low Key Corporation, Strong Group, 105 Maplewood Ave., Gloucester, MA 01930 

........•..••..•............•..•........•...•..•.••.•.................. 617-281-0448 
Merntron Technologies, Inc., 1400 Weiss St, Frankenmuth, MI48734 .... 517-652-2656; 

800-234-7525 
OMNI Switch USA, Inc., 21630 N. 19th Ave., Sle. 8-16, Phoenix, AZ. 85027 

............................................ : .... .. .... . .. .. . .... .. . .. . 602-582-0629 
Shin-Etsu Polymer, 34135 7th St, Union City, CA 94587 ................ 415-475-9000 
Spectra Lu. Corp., 12640 N.E. 21 St PI. Bellevue, WA 98005 ..•..•..... 2OB-747-o560 

t Stacoswitch, 1139 Baker St. Costa Mesa, CA 92626 .................... 714-549-3041 
§ Topfligh~ 160 East 9th Ave., York, PA 17404 . .. .. . . . ... .. 717-843-9901 ;800-233-9386 

Keyboards, Membrane-5150 

Keyboards, Low Profile-5150 
§ Cherry Electrical Products, Cherry CorporatIon, 3600 Sunaet Avanua, Waukegan, 

IL 60087, 312-360-3500 " ........... ' ......... , .................. ,. 801812 
§t Dlgilran DivisIon, Xcel CorporaIfon, 3100 New York Dr" Pasadena, CA91107, 

818-791-5600 ............ " ... , ••• , ........... , •• , .... ,.,., •• , ... Bo1814 
§ EECO Incorpore1ed, 1601 E. Chestnut Ave., P.O, Box 858, Santa Ana, CA 

92702-0659,714-835-6000 ..... , ........ , ......... , ........... ,... So1815 
§ ERA/REFAC ElectroniCS, Inc., West Hili Rd., WI"-, CT 06098, 203-379-2731 

.......................................... ,., ......... ,., .... , ... So1816 
t Flex-Key Corp., Sub. 01 Astronlcs Corp., 18 Sargent St, Gloucester, MA 01930, 

617-281-2040 ... , .............. , .......... , ................ ,..... Bo1817 
§ Grayhllllnc., 561 HlIIgrove Ave., La Grange, IL 60525, 312-354-1040 

•.• ,., •.•. , ........ ,." ...... , •.• , ... , .. ,., ................. 801820-1821 
NMB Technologies, 9730 Independence Avenua, Chatsworth, CA 91311, 

818-341-3355 .• " .... , ......... ,., ............. , ... , ....... , ... ,. So1829 
oak Switch Systems, 100 S. Main St, Crystal Lake, IL 60014, 815-469-5000 

........................................................... , ..... a o1830 
Orbit Instrument 01 Cal., 6431 Global Dr., Cypreas, CA 90630, 714-52HI561 

, ................ , •.• " .......... , ...... , .................. , ... ,. a 01831 
§ Preh Electronic Industries, Inc., 470 E. Main St, Lake Zurich, IL 60047-2578, 

312-438-4000 .•.• , .......... , .......................... , .... ,.... a o1832 
t Risk, George, Ind&, 802 S, Elm St, Kimball, NE 69145, 308-235-4645 .,. So1833 

Advanced Input Devices, W. 250 A.I.D. Dr. Coeur d'Alene, 10 83814 ..... 208-765-8000 
§ Alps Electric (USA), Inc. 3553 N. First St, San Jose, CA 95134 ......... 408-946-6000 

AMP, Box 3608, Harrisburg, PA 17105 ... .. .. .. .. .. .. .. .. 800-362-5613 
t Bowmar Instrument Corp. Aerospace Div. BOOO BluHlon Rd., Ft Wayne, IN 46809 

...................................................................... 219-747-3121 
§ Bowmar Instrument Corp. Data -Entry Division, 4840 126th Ave. N., Clearwater, FL 

34622-4796 .......................................................... 813-573-2525 
Brady, W. H. Co. Xymo. Div, 8225 W. Parkland Ct., P.O. Bo. 571, Milwaukee, WI 53201 

· . . . . . . . . . . . . . . . . . . . . . . . .. . . .. .. . . .. . . . . . . . . . . . . . . .. .. . . .. .. . . . . . . . . . .. 414-355-8300 
Computron Display Systems, Xcel Corporation, 3100 New York Drive, Pasadena, CA 

91107 ................................................................ 818-791-5600 
DaHchi Shoji of Amer, Inc., 150 Fifth Ave., Suite 645, New York, NY 10011 

....................................................................... 212-691-9050 
t Datametrics Corp. 8966 Comanche Ave., Chatsworth, CA 91311 ........ 818-341-2901 
t Eaton Corp.lMSC Products, 1640 Monrovia Avenue, Costa Mesa, CA 92627 

....................................................................... 714-642-2427 
Enterprise Sys. Corp. P.O. Bo. 698, Dover, NH 03820 ...•.............. 603-742-7363 
Frederick Components Inti. 20806 Plummer St, Chatsworth, CA 91311 

.. .. .. . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. .. .. .... 818-862-0866;800-354-0660 
§ Fujitsu Components of America, 3320 Soott Blvd., Santa Clara, CA 95054 

....................................................................... 408-727-1700 
Ghielme1li, Inc., 6290 Sunset Blvd., Sle. 1126, Los Angeles, CA 90028-8770 

213-463-5111 
GM Nameplate, Inc, 2040 15th Ave. Wes~ Seattle, WA 98119 .......... 2OB-284-22oo 

t Industrial Electronic Engineers, 7740 LernonaAve., Van Nuys. CA 91405 
818-787-0311 

rrw Cortron, Illinois Tool Wor1<s, 400 W. Grand Ave., Elmhurst, Il 60126 
....................................................................... 312-279-9110 

t Jay-EI Prods., Sub. Ducommun Inc. 1859 W. 169th St, Gardena, CA 90247 
....................................................................... 213-323-7130 

§ Keytek Keyboards Canada Inc. 16 Mary St, Units 3 & 4, Aurora, Ontario, CANADA L4G 
3W8 ................................................................. 416-727-9491 

Key Tronie, P.O. Bo. 14687, Spokane, WA 99214 ............ ,.......... 509-928-8000 
Low Key Corporation, Strong Group, 105 Maplewood Ave, Gloucester, MA 01930 

....................................................................... 617-281-0446 
§ Maxi-Switch Co. Sub. of EECO, 9697 East River Rd., Minneapolis, MN 55433 

....................................................................... 612-755-7660 
Memtron Technologies, Inc, 1400 Weiss St, Frankenmuth, MI46734 ..... 517-652-2656; 

800-234-7525 
Moxness Products, Inc., Versa Technologies, 1914 Indiana St, Racine, WI 53405 

· ................... , . .. . . . . . . .. . . . . . . .. . . . . . . . . . . . . .. .. 414-554-5050;800-558-5706 
Noble U.sA, Inc., 5450 Meadowbrook Ct, Rolling Meadows, IL 60008 .. 312-364-6038 
SMK; Electronics Corporation, U.S.A, 1901 Nancita Cir. Placentia, CA 92870 

· . .. . . . . . .. . .. . . . . .. .. . .. . .. .. .. . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . . 714-996-0960 
tStacoswitch, 1139 Baker St, Costa Mesa, CA 92626 .................... 714-549-3041 
, Sum~ronics, Inc" Sum~omo Corporation, 580 N. Pastoria Ave. Sunnyvale, CA 94086 

....................................................................... 408-737-7683 
§ TEC, 2727 N. Fairview, Box 5646, Tuscon, AZ. 85703 ................... 602-792-2230 
§ Texas Instruments, Connector Systems Division, 34 Forest Stree~ Attleboro, MA 02703 

· .. . . . .. .. . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . .. . 508-699-3800;508-699-3450 
§ Te.as InSlrS., Malls. & Controls Grp., 34 Forest St, AHleboro, MA 02703 

.. . . . .. . .. . .. .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. 617-699-3800 
§Toko America, Inc., 1250 Feehanville Dr. Mt Prospect.lL 60056 ........ 312-297-0070 
tTransicoil, Inc. Trooper Rd., P.O. Box 99, Worcester, PA 19490-9990 .... 215-277-1300 

Keyboards, Membrane-5150 
Bergquist, 5300 Edina Ind1., MinneapoliS, MN 55435, 800-328-3882 •.. ,. Sol809 

§ Cherry Electrical Products, Cherry Corporation, 3600 Sunset Avenue, Waukegan, 
tL 60087,312-360-3500 .... , ........ ,., ..... , ..... " ... ,., •.• ,.... So1812 

§ EECO Incorporated, 1601 E. Chestnut Ave., P,O. Box 659, Santa Ana, CA 
92702-G659,714-835-6000 .......... ,., ........... , .... , ••• "..... Bo1815 

Endicott Research Group, 2601 Wayne St, P.O. Box 269, EndIcott, NY 13760, 
607-754-9187 , ..... , .. , .......................... , .... , .... ,..... 001719 

ERA/REFAC ElectroniCS, Inc., West Hill Rd., Winsted, CT 06098,203-379-2731 
........ ,., •• , ......................... , ..... , •• , ........ ,.,., .•. a01816 

t Flex-Key Corp" Sub, 01 Astronics Corp" 18 Sargent St, Gloucester, MA 01930, 
617-281-2040 .. '.' .... , ........ , ...... , .... , ............... , .. ,., S01817 

GM Nameplate, Inc., 2040 15th Ave. West, SaallIe, WA 98119,206-264-2200 
., •• ,., ............... , ... , .. ', ................... ,., .......... ,. a01819 

The Hall Company, 420 East Water St, Urbana, OH 43078,513-652-1376 
• , •••••••••••••••••••••• , • , •••••••••.••••••••••••••••••••••• , • , •• B01822 

Jayco Plastics 01 California, Inc., 507 W. Sluaridge Ave., Orange, CA 92665, 
714-974-1701 ...... ',., .... , ......... , ...................... ,.... a 01824 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Keyboards,Membrane .. S,1S0 (Cont'd) 
Memtron Technologies, Inc., 1400 Weiss St., Frankenmuth,MI, 48734, 

5:17-652-2656;800-234-1525 ' .............................. , •• ,..... B'1828 
MOLEX, Inc., 2222 Wellington Ct., bisle, IL 60532, 312-969-4550 ••••• ••• B-1775 
NMB Technologies,9730 Independence Avenue, ChalswQrth, CA 91311, 
. 818-341-3355 ...................................... :............. B'1829 

§ Oak SwitchSyst.,ns, 100 S.Me.in St., ClYslal Lake, IL 60014, 815:-4.59-5000 
................................................................. B·1830 

§ Preh Electronic Industries, Inc., 470 E. Mein St., Lake Zurich, IL 60047-2578, 
312-438-4000 ...................... ,............................. B'1832 

AdVanced Input Devices, W, 250 AI.D. Dr, Coeur.d·Alene, 10 83814 ... ,. 201H65-8000 
§ Alps Electric (USA), Inc., 3553 N. First St, san Jose, CA95134 , ...... ,. 408-946-6000 

AMP, Box 3606, Harrisburg, PA 17105 ".".".,"'''., ... "" .... ".... 600-362-5673 
tBarrington Plastics, 3638 Church Road, Mt Laurel, NJ 0805:4 ........... 609-235-5151 
§ Brady, W. H., Co., Xyrnox Div, 8225 W. Parkland Ct, P.O:. Box 571, Milwaukee, WI 53201 

...•...... ". " ....... " .. ". " ..... "."."."." ..... ".".". " ..... 414-355-6300 
tCAM Graphics Co., Inc, 15 Ranick Dr. W, Amityville, NY 11701 """ .. 516-842-3400 
§Cincinnati Electrosys., 420 Wards Comer Rd., Loveland, OH 45140 ..... 513-631-4347 

Conductive Rubber TechnlQ., 121 Gray Avenue, Santa Barbara, CA 93101 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. 805-965-6511 

Dow Switch. Screenprint/Dow. 271 BaliardVale St, P.O. Box 1332. Wilmington, MA 
01887 ...... "."." .... " .... " ...................... " .. " .......... 617-935-6395 

Frederick Components Inti, 20808 Plummer SI., Chatsworth. CA 91311 
" ................. " ........ " ....... " ... " . " . " " . .. 818-882-0868;800-354-0860 

§ Fuj~su Components of America, 3320 Scott Blvd., Santa Clara, CA 9505:4 
..... " ................ " .... " ....... "" .... "." ........... " .•.. ". 408-727-1700 

Ghielmetii, Inc., 6290 Sunset Blvd, Ste. 1126, Los Angeles, CA 90028-8770 
....... " ..... " .. , .... "" ...... " •.. ""."."." .............. ".... 213-463-5111 

GTI/Circu~s Div, Box 217. Leesburg, IN 46538 """"""". " " " "" 219-453-3261 
tHalimark Nameplate, Inc., 1855 New Highway, Farmingdale, NY 11735 ................ . 

800-645-9502 
HMW EnterpriSes, 1nc.,604 Salem Road, Etters, PA 17319 ,,"",," "" 717-938-4691 

t Industrial Electronic Engineers, 7740 Lemona Ave., Van Nuys, CA 91405 
............. " .... "" .... "."',, ....... " ... , ...... "." .......... 818-787-0311 

§ Kessler-Ellis Prods., 120 1 st Ave, Atlantic Highlands, NJ 07716 ......... 201-291-0500; 
800-631-2165 

Key Tronic, P.O. Box 14687, Spokane, WA 99214 ....................... 509-928-8000 
Low Key Corporation, Strong Group, 105 Maplewood Ave., Gloucester, MA 01630 

....... , ................... ", ............ " ...... " ....... "" ..... ". 617-281-0446 
Mantex Corp, 1600 Metamora Rd., p.o. Box 15E, Oxford, MI46051 ..... 313-628-8200 
Maxi-Switch Co., Sub. 0/ EECO, 9697 East River Rd., Minneapolis, MN 55433 

....... ,., ........... " ..... "."." .. " .. ""." " ..... " .. " .... , .... 612-755-7660 
Methode Eleclronics, Inc., 7444 W. Wilson Ave., Chicago,lL 60856 ., .... 312-867-9600 

§tMilier Dial Corp, 4400 N. TempleC~ Blvd., EI Monte, CA 91731 " ...... 818-444-4555 
Moxness Products, Inc, Versa Technologies, 1914 Indiana SI., Racine, WI 53405 

........... , .. . .. . .. . .. . . . .. . .. .. . . . .. . . . . . . . • . . . . . . . ... 414-554-5050;aoo-558-5708 
OMNI Switch USA, Inc., 21630 N. 19th Ave., Ste. 8-16, Phoenix, P;z 85027 

· . . . . . . . . . . . . . .. . . . . . . . .. .. . . . . . . . . .. . .. . . . . .. . . . .. .. . .. .. . . . . . . . . . .. .. 602-582-0829 
§Schurter, Inc., 1016 Clegg Ct, Petaluma, CA 94952 ..................... 70'7-178-6311 
t Sheldahl, Inc, P.O. Box 170, Hwy 3 North, Northfield, MN 55057 ........ 507-663-6000 

Shin-Etsu Polymer, 34135 7th St, Union C~, CA 94587 ................ 415-475-9000 
SMK Electronics Corporation, USA, 1901 Nanc~ Cir, Placentia, CA 92670 

· ..................................................... ' . . . . . . .. . .. . . ... 714-996-0960 
§ TEC, 2727 N. Fairview, Box 5646, Tuscon, P;z 85703 ................... 602-792-2230 

Texas Instruments, Connector Systems DiviSion, 34 Forest Stree~ Attleboro. MA 02703 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. 508-699-3800;508-699-3450 

Texaslnstrs., Malls. & Controls Grp., 34 Forest St, Attleboro, MA 02703 
.. . . . . . . .. . . . . . . . . .. . . . . . . . . . .. . .. . . . . . . . . .. . .. .. ... . . . . . . . . . . . . . . . . . .. 617-699-3800 

§ Toko America, Inc., 1250 Feehanville Dr, Mt Prospect" IL 60056 ........ 312-297-0070 
§ Topfligh~ 160 East 9th Ave., York, PA 17404 . . . . . . .. . . . .. . 717-1343-9901 ;8()()'233-9386 

Valmark Industries Inc., 1376 Borregas Ave., Sunnyvale, CA 94089 ...... 408-734-4253 

Keyboards, Modular-5150 
§ Che'IY Electrical Products, Che'IYCorporation, 3600 Sunset Avenue, Waukegarr, 

IL 60087, 312-360-3500 .. .. • • • .. • .. • • .. . • • .. • . • .. .. .. . .. .. • .. .. ... B'1812 
EECO Incorporated, 1601 E. Chestnut Ave., P.O. Box 659, santa Ana, CA 

92702:.0659, 714-835-5000 ................................ ,....... B.1815 
t Flex-Key Corp., Sub. of Astronics Corp., 18 sargent St., Gloucester, iotA 01930, 

617-281-2040 ... ' ................. ; .............................. , B'1817 
Oek Switch Systems, 100 S. Main St., Crystal Lake, IL 60014,815-459-5000 

................................................................... B'1830 
§ Preh Electronic Industries, Inc., 470 E. Mein St., Lake ZUrich, IL 60047-2578, 

312-438-4000 .................................................... 801832 
t Risk, George, Inds., 802 S. Elm St., Kimball, ME 69145, 308-235:-4645 ••• B.1833 

AdVanced Input Devices, W. 250 A.I.D. Dr, Coeur d'Alene, 10 638.14 •. ,.. 208-765-8000 
§Alps Electric (USA), Inc, 3553 N. First St, San Jose, CA 95134 ......... 408-946-6000 

Bowmar Instrument Corp, Aerospace Div, 8000 Bluffton Rd, Ft Wayne, IN 46809 
...........•..................................•.........•.............. 219-747-3121 

ELMA Electronie Inc., 41440 Christy Stree~ Fremon~ CA 94538 .•....... 415-656-3400 
Frederick Components Int~ 20808 Plummer St, Chatsworth, CA 91311 
•........................... '.' . . • . . . . . • . . . . . .. . . . . . .. . . .. 818-882-0888;aoo-35:4-0660 

Ghielmett\ Inc., 6290 Sunset Blvd., Ste. 1126, Los Angeles, CA 90028-8770 
.....•.........................................•.............•......... 213-463-5111 

§ Grayhill Inc., 561 Hiligrove Ave.;. La Grilnge, IL 60525 ................... 312-354-1040 
t industrial Electronic Engineers, 7740 Lemona Ave., Van Nuys, CA 91405 

818-787-0311 
rrw Cortron, IlHnoia Tool Works, 400 W. Grand Ave, Elmhurst, IL 60126 

....................................................................... 312-279-9110 
§ Keytek Keyboards Canada Inc., 16 Mary St, UnM 3 & 4, Aurora, Ontario, CANADA L4G 

3W8 ................................................................. 416-727-9491 
§ MEC AlS, Industriparken 23, Ballerup, DENMARK DK-2750 .. . . . . . . . .. 011-452-973366 

MOLEX, Inc., 2222 WelHngton Ct, Usle,IL 60532 ............•...•...... 312-969-45:50 
Rsih Microfech Corp., Ralh Affiliated Cos., 2505 Foster Ave., Janesville, WI 53545 

...................... ; .. .. .. .. ... .. .. . . .. . .. . .. .. . .. . .. 608-754-2222;800-356-9464 
Secoinsa/Digi Power, 688 E. Gish Ad., San Jose, CA 95112 .•.....•..•. 408-288-5600 

PRODUCTlNDEX&DIRECTORY 

Keyboards, Pad-5150 
§ Amkey, 55 Chase St., Methuen, MA01844, 617-975:-5445 • • • • • • • • •• ,,"1810-1811 
§ Cherry Electrical Products, Che'IY CorPoration, 3600 Sunset Avenue, Waukegan, 

IL 60087, 312-360-3500 ............ ;.............................. B·1812 
tControl ~isplays, Inc., 3075 Advance Lane, P.O. Box 227, Colmar, PA 18915, 

215-822-3383 ............. :........................... .B·1010,1046,1813 
§ Digitran Division, Xcel Corporation, 3100 New York Dr., Pasad8na, ",A 91107, 

818-791-5600 .................................................... B'1814 
§ ERA/REFAC ElectroniCS, Inc., West Hill Rd., Winsted, CT 06098, 203-379-2731 

••••••.•••.••••••• ' ••• , ••••.••••• , ••.•••••••••••••••••••••••••••• 801816 
t Flex-Key Corp., Sub. of Astronics Corp., 18 Sl!rgent St., Gloucester, MA 01930, 

617-281-2040 ............................................. ~ .. • ... 801817 
§ Gtayhillinc., 561 Hiligrove Ave" La Grange, IL 60525,312-354-1040 ' 

; ....... , •. , ................................... " .... • • .. .... B'182O-1821 
§ Mechanical Enterprises, 461 Carlisle Dr., Herndon, VA 22070,703-435-949& 

, ...... , .................................................... B'1767,1826 
MOLEX, Inc., 2222 Wellington ct, Us/e, IL 60532, 312-969-4550 •••••••• 801775 

§ Oak Switch Systams, 100 S. Main St., ClYstal Lake, IL 60014, 815-459-5000 
................................................................. B·1830 

t Orbit Instrument of Cal., 6431 Global Dr., Cypress, CA 90630, 714-527:.0561 
.................................................................. B·1831 

§ Preh Electronic Industries, Inc., 470 E. Mein St., Lake Zurich, IL 60047-25:78, 
312-438-4000 .................................................... B.1832 

t Risk, George, Inds., 802 S. Elm St., Kimball, ME 69145, 308-235:-4645 ••• B'1833 
Advanced Input Devices, W. 250 AI.D. Dr, Coeur d'Alene, 10 63814 ..... 208-765-8000 

§Alps Electric (USA), Inc., 3553 N. First St, San Jose, CA 95134 ......... 408-946-6000 
AMP, Box 3608, Harrisburg, PA 17105 .................................. aoo-362-5673 

t Bowmar Instrument Corp., Aerospace Div. 6000 Bluffton Rd., Ft Wayne, IN 48809 
................................ " ..................................... 219-747-3121 

§ Bowmar Instrument Corp., Data Entry Division, 4640 126th AVe. N, Clearwater, FL 
34622-4796 ..•.....................................................•. 813-573-2525 

Computron Display Systems, Xcel Corporation, 3100 New York Drive, Pasadena, CA 
91107. .. .... : ............................................... 818-791-5600 

Conductive Rubber Technlg., 121 Gray Avenue, Santa Barbara, CA 93101 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 805-965-6511 

Eaton Corp.lMSC Products, 1640 Monrovia Avenue, Costa Mesa, CA 92627 
· . . . . . . . . . . . . . . . . . .. . .. . .. . . . . . . . . . . . .. . . . ... .. . . . . . . .. . ... . . .. .. . . .. .. 714-642-2427 

ELMA Electronic Inc, 41440 Christy Street, Fremont, CA 945:36 .......•. 415-656-3400 

Fr~~.r~~~ .~~~~~.~~ l~tI:, .~~O~. ~~~~~ .~~. ~~~~~\"'a~~:~~-~;800-354-0660 
§ GC-Thorsen, 1801 Morgan St, P.O. Box 1209, Rockford, IL 61105-1209 

....................................................................... 815-968-9661 
Ghielmetti, Inc., 6290 Sunset Blvd., Sts. 1126, Los Angeles, CA 9OO2a-8770 

....................................................................... 213-463-5111 
t Industrial Electronic Engineers, 7740 Lemona Ave., Van Nuys, CA 91405 

.......................................... ;............................ 818-787-0311 
§ Keytek Keyboards Canada Inc, 16 Mary SI., Un~ 3 & 4, Aurora, OntariO, CANADA L4G 

3W8 ... , .............................................................. 416-727-9491 
Manlex Corp" 1800 Metamora Rd., P.O. Box 15E, Oxford, MI48051 ..... 313-628-8200 
Maxi-Switch Co., Sub. 01 EECO, 9697 East RiverRd., MinneapoHs, MN 55:433 

....................................................................... 612-755-7880 
Merntron Technologies, Inc., 1400 Weiss SI., Frankenmuth, MI48734 .... 517-652-2656; 

800-234-7525 
t Orbit Instrument Corp, 80 Cabot Ct, Hauppauge, NY 11788 ...•..•..... 516-435-8300 
§Schurter, Inc., 1016 Clegg Ct, Petaluma, CA 94952 ..................... 707-778-6311 

Shin-Etsu Polymer, 34135 7th St, Union ~, CA 94587 ................ 415-475-9000 
SMK Electronics Corporation, USA, 1901 NenOOa Cir, Placentia, CA 92670 

................•................................•...........•......... 714-996-0960 
§Toko America, Inc., 1250 Feehanville Dr, Mt Prospect" IL 60056 ........ 312-297-0070 

Keyboards, Programmable-5150 
§ Amkey, 55 Chase St., Methuen, MA 01844, 617-975-5445 •••• ,..... B'1810-1811 

Oak Switch Systems, 100 S. Mein St., ClYslal Lake, IL 60014, 815:-459-5000 
..... ; ........ , .............................................. , ... B'1830 

t Aydin Corp., 700 Dresher Rd, Horsham, PA 19044 •.........•........... 215-657-7510 
Cherry Electrical Products, Cherry Corporation, 3800 Sunset Avenue, Waukegan, IL 

60087 . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .. 312-360-3500 
tDa-Tech Corp., 141 Railroad Drive. Ivyland, PA 18974 .................. 215-322-9410 
§ Dig~al CommuniCations Associates, Inc., 1000 Alderman Dr, Alpharetta, GA 30201 

· .. .. .. . .. . . . . .. . .. . . . . . . . .. . . . . . .. .. .. . .. .. . . . . . .. . . .. .. . .. . . . . .. . . ... 404-442-4000 
HMW Enterprises, Inc., 604 Salem Road, Etters, PA 17319 .............. 717-938-4691 

§ Keytek Keyboards Canada Inc., 16 Mary St, UnM 3 &4, Aurora, Ontario, CANADA L4G 
3W8 .......................................... : ...................... 416-727-9491 

§LC Bloc Inc., LC Bloc Technology, Inc., 1977 OToole Ave., Sts. 8-109, San Jose, CA 
95131 ................................................................ 408-922-0322 

Mors Technologies Inc., Mors GrOUp-France, 3430 Griffith, St Lauren~ Quebec, CANADA 
H4T lA7 ............................................................. 514-735-4411 

Keyboards, Reed-S150 
EECO Incorporated, 1601 E. Chestnut Ave., P.O. Box 659, santa Ana, CA 

92702-0669, 714-835-6000 .... ,................................... 801815 
t Risk, George, Inds., 802 S. Elm St., Kimball, ME 69145, 308-235:-4645 ,.. B'1833 

Advanced Input Devices, W. 250 A.ID. Dr, Coeur d'Alene, 10 63814 ....• 208-765-8000 
tCapitol Sw~h Inc., Box 890, Danbury, CT 08810 ....................... :wa:.744-3300 
t Datametrics Corp. 8966 Comanche Ave., Chatsworth, CA 91311 ...•..•. 818-341-2901 
tDa-Tech Corp., 141 Railroad Drive, Ivyland, PA 18974 .................. 215-322-9410 
t Key T,ronic, P.O. Box 14687, Spokane, WA 99214 ........ ............... 509-928-8000 

Maxi-Switch Co., Sub. of EECO, 9697 East River Ad., Minneapolis, MN 55:433 
..... ,................................................................. 612-755-7880 

Keyboards, Solid State-5150 
Amkey, 55 Chase St., Methuen, MA 01844, 617-975-5445.......... 801810-1811 
Che'IYElectrical Products, Che'IY Corporation, 3600 Sunaet Avenue, Waukeglln, 

IL 60087,312-360-3500 .................. ,........................ 801812 
IlW Cortron, Illinois Tool Works, 400 W. Grand Ave.,Elmhui'st, IL 60126 

......................................... ............................... 312-279-9110 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
§ Keytek Keyboards Canada Inc., 16 Mary Sl, Units 3 & 4, Aurora. Ontario, CANADA L4G 

3W8 ................................................................. 416-727-9491 
Key Tronic, P.O. Box 14687, Spokane, WA 99214 ....................... 509-928-8000 
Aath Micro1ech Corp, Aath Affiliat8d Cos., 2505 Foster Ave., Janesville, WI 53545 

. . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 608-754-2222;8()(}'356-9484 
§Toko America, Inc., 1250 Feehanville Dr, Mt Prospect" IL 60056 ........ 312-297-0070 

Keyboards, Wireless-5150 
Cherry Electrical Products, Cherry Corporation,3600 Sunset Avenue, Waukegan, 

IL 60087,312-360-3500 ..................................... ,..... 8.1812 
Dlgltran Division, Xcel Corporation, 3100 New York Dr., Paaaclena, CA 91107, 

818-791-5600 .................................................... 8.1814 
Computron Display Systems, Xcel Corporation, 3100 New York Drive, Pasadena. CA 

91107 ................................................................ 818-791-5600 
§ Toko America. Inc., 1250 Feehanville Dr, Mt Prospect" IL 60056 . . . . . . .. 312-297-0070 

Keyboards & Keypads (MIL)-2440 
Amkey, 55 Chaee St, Methuen, MA 01844,617-975-5445.......... 8·1810-1811 

t Control Displays, Inc., 3075 Advance Lane, P.O. 80x 227, Colmar, PA 18915, 
215-822-3383 .......................................... 8.1010,1046,1813 

§t Dlgltran Division, Xcel Corporation, 3100 Naw York Dr., Pasadena, CA 91107, 
818-791-5600 .................................................... 8·1814 

ERA/REFAC ElecIronlcs, Inc., West Hill Ad., Winsted, CT 08098,203-379-2731 
................................................................. 8·1816 

t Flex-Key Corp., Sub. of Astronlcs Corp., 18 Sargent St, Gloucester, MA 01930, 
617-281-2040 .................................................... 8.1817 

GM Nameplate, Inc., 2040 15th Ave. West, Saattle, WA 98119,206-284-2200 
................................................................. 8·1819 

Jayco Plaalics of California, Inc., 507 W. 81ueridge Ave., Orange, CA 92665, 
714-974-1701 .................................................... 8.1825 

Orbit Instrument of Cal., 8431 Global Dr., Cypresa, CA 90630, 714-527-0561 
................................................................. 8·1831 

t Risk, George, Inds., 802 S. Elm St, Kimball, NE 69145, 308-235-4845 .•. 8.1833 
§ Bowmar Instrument Corp, Data Entry Division, 4840 126th Ave. N., Clearwater, FL 

34622-4796 .......................................................... 813-573-2525 
tCapilo1 Switch Inc, Box 890, Danbury, CT 06810 ....................... 203-744-3300 

Computron Display Systems, Xcel Corporation, 3100 New York Drive, Pasadena, CA 
91107 ................................................................ 818-791-5600 

§ Fujitsu Components of America, 3320 Scott Blvd., Santa Clara, CA 95054 
408-727-1700 

t Industrial Electronic Engineers, 7740 Lemona Ave., Van Nuys, CA 91405 
....................................................................... 818-787-0311 

Interface Products, Inc., 2185 S .. Grand Ave, Santa Ana, CA 92705 ...... 714-549-4977 
Low Key Corporation, Strong Group, 105 Maplewood Ave, Gloucester, MA 01930 

....................................................................... 617-281-0448 
tSpeclra LuX Corp, 12840 N.E. 21 Sl PI, Bellevue, WA 98005 ........... 206-747-0560 

TEC, 2727 N. Fairview, Box 5846, Tuscon, p;z. 85703 ................ 602-792-2230 
§tToko America, Inc, 1250 Feehanville Dr, Mt Prospect" IL 60056 ........ 312-297-0070 

Keyers, Tone-1900 - See Vol. D 

Keypads-5150 
t Cherry Electrical Products, Cherry Corporation, 3600 Sunset Avenue, Waukegan, 

IL 60087, 312-360-3500 ........................................... 8.1812 
t Control Displays, Inc., 3075 Advance Lane, P.O. Box 227, Colmar, PA 18915, 

215-822-3383 .......................................... 8.1010,1046,1813 
§ Digltran Division, Xcel Corporation, 3100 New York Dr., Pasadena, CA 91107, 

818-791-s600 .................................................... 8·1814 
§ EECO Incorporated, 1601 E. C .... stnut Ave., P.O. 80x 659, Santa Ana, CA 

92702-0659, 714-835-6000 ........................................ 8·1815 
Endicott Research Group, 2601 Wayne St, P.O. 80x 269, EndiCott, NY 13760, 

607-754-9187 .................................................... 001719 
ERA/REFAC Electronics, Inc., West Hill Rd., Winsted, CT 06098, 203-379-2731 

................................................................. a·1816 
t Flex-Key Corp., Sub. of Astronlcs Corp., 18 Sargent St, Gloucester, MA 01930, 

617-281-2040 .................................................... 8.1817 
§ Grayhillinc., 561 HlIIgrove Ave., La Grange, IL 60525, 312-354-1040 

............................................................ 8·1820-1821 
Intar&wileh, Wm. J. PIlrdy Co., 770 Airport 81vd., 8urllngame, CA 94010, 

415-347-8217 .................................................... 8·1823 
Jayco Plastics of California, Inc., 507 W. 81uaridge Ave., Orange, CA 92665, 

714-974-1701 .................................................... 8.1824 
§ Mechanical Entarprises, 461 Carlisle Dr., Herndon, VA 22070, 703-435-9496 

............................................................ 8·1826-1827 
Memtron Technologies, Inc., 1400 Weiss St, Frankenmuth, MI 48734, 

517-652-2656;800-234-7525 ....................................... 8·1828 
MOLEX, Inc., 2222 Wellington Ct., Usle, IL 60532, 312-969-4550 •.••••.• 8'1775 

. § oak Switch Syatams, 100 S. Main St, Crystal Lake, IL 60014, 815-459-5000 
................................................................. 8·1830 

§ Preh Electronic Industries, Inc., 470 E. Main St, Lake Zurich, IL 60047-2578, 
312-438-4000 .................................................... 8.1832 

t Risk, George, Inds., 802 S. Elm St, Kimball, NE 69145,308-235-4845 •.• 8.1833 
Veetronlx, Inc., Sub. Reach ElecIronlca, Box 480, Lexington, NE 68850, 

308-324-4600 .................................................... 8.1807 
Advanced Input Devices, W. 250 Ai.D. Dr, Coeur d'Alene,1O 83814 ..... 208-765-8000 
AME Corporation, 33 Jacksonville Ad., P.O. Box 195, Towaco, NJ 07082-0195 . 

....................................................•.........•.•...•.• 201-263-1700 
AMP, Box 3608, Harrisburg, PA 17105 .................................. 8()(}'362-5673 
Bowmar Instrument Corp., Aerospace Div, 8000 Bluffton Ad., Ft Wayne, IN 46809 

........................................................................ 219-747-3121 
§ Brady, W. H, Co., Xymox Div, 8225 W. Parkland Cl, P.O: Box 571, Milwaukee, WI 53201 

................................................. , .. . . .. .. . . .. .. .. . . ... 414-355-8300 
§C & K Components, Inc., 15 Aiverdale Ave, Newton, MA 02158-1082 ... 617-964-8400 
§Cincinnati Electrosys., 420 Wards Comer Ad., Loveland, OH 45140 ..... 513-831-4347 

Cornpu1ron Display Systems, Xcel Corporation, 3100 New York Drive, Pasadena. CA 
91107 ................................................................ 818-791-5600 

Labels, Coatings, Crayons, Pellets, etc.,-S300 
Conductive Rubber Technlg., 121 Gray Avenue, Santa Barbara, CA 93101 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 805-965-6511 
Electronic Components Groupe, Stein Industries, Inc, 26 North 5th Stree~ Minneapolis, 

MN 55403 ............................................ 612-375-9839;800-826-8119 
Enterprise Sys. Corp, P.O. Box 698, Dover, NH 03820 ... 603-742-7363 
Frederick Components Inti, 20806 Plummer Sl, Chatsworth, CA 91311 

............................. ........................... 818-882-0868;8()(}'354-0660 
Grimes Company, 115 S. Arovisto Circle, Brea, CA 92621 ............... 714-671-3931 

t Industrial Electronic Engineers, 7740 Lemona Ave, Van Nuys, CA 91405 
.................... . .................................... 818-787-0311 

§ Keytek Keyboards Canada Inc, 16 Mary Sl, Un"s 3 & 4, Aurora. Ontario, CANADA L4G 
3W8 ....................... , ........................... 416-727-9491 

Mantex Corp., 1800 Metamora Ad., P.O. Box 15E, Oxford, MI48051 : .... 313-628-8200 
Moxness Products, Inc., Versa Technologies, 1914 Indiana Sl, Aacine, WI 53405 

.. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 414-554-5050;8()(}'558-5706 
OMNI Switch USA, Inc, 21630 N. 19th Ave., Ste. 8-16; Phoenix, p;z. 85027 

.. .. .. .. . .. .. .. .. . .. . .. .. .. . .. . .. . .... ..... 602-582-0629 
Plasticorp, 24105 S. Frampton Ave, Harbor City, CA 90710 ............. 213-539-9530 

§ Schurter, Inc., 1016 Clegg Cl, Petaluma, CA 94952 ..................... 707-778-6311 
Shin-Etsu PolYl'1er, 34135 7th St, Union City, CA 94587 ................ 415-475-9000 
SMK Electronics Corporation, U.SA, 1901 Nancija Cir, Placentia. CA 92670 

. .. .. . .. .. .. .. .. .. .. . .. .. .. .. . .. . .. . 714-996-0960 
§ TEC, 2727 N. Fairview, Box 5846, Tuscon, AZ 85703 ................•... 602-792-2230 
§ Texas Instruments, Connector Systems Division, 34 Forest Street Attleboro, MA 02703 

. . . . . . . . . . . . . . . . . . . 508-699-3800;508-699-3450 
§ Texas Instrs., Matis. & Controls Grp, 34 Forest Sl, Attleboro, MA 02703 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .... 617-699-3800 
Tricon Industries, Inc, Electromechanical Division, 2325 Wisconsin Avenue, Downers 

Grove, IL 60515-4076 ................................................ 312-964-2330 

Kits, Breadboarding (For Engineers)-4200 ..,. See Vol. C 

Kits, Connector-2100 - See Vol. C 

Kits, Enclosure Prototyping-1400 - See Vol. C 

Kits, Fiber Optic-2475 
AMP, 80x 3608, Hanrisburg, PA 17105, 800-362-5673 •..•.••• C·1165,1270-1272 
NEC ElectroniCS, Inc., 401 Ellis Street, Mountain View, CA 94039-7241, 

415-960-6000 .................................................... 8·1175 
t Computer Optical Products, Inc, Sub. of Hathaway Corp., 9321 Eton Ave., Chatsworth, 

CA 91311-6910 ...................................................... 818-682-0424 
Contact Eas~ 335 Willow St S, P.O. Box 786, N. Andover, MA 01845 ... 617-682-2000 

t Daniels Manufacturing Corp, 6103 Anno Ave., Orlando, FL 32809 ....... 407-855-6161 
Ealing Electro-Optics, New Englander Industrial Park, HOlliston, MA 01746 

...................................................... 617-429-8370;1-8()(}.343-4912 
§ EOTec Corp., 420 Frontage Aoad, W. Haven. CT 06516 .................. 203-934-7961 
t EOTec Corporation, 3M Corporation, 420 Frontage Aoad, West Haven. CT 06516 

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . .. .. . . . ... 203-934-7961 
t Foundation Instruments Inc, 24 Colonnade Ad., Nepean, ON, CANADA K2E 7 J6 

..................................•.................................... 613-226-4000 
General Fiber Optics, Inc, 98 Commerce Ad., Cedar Grove, NJ 07009 .. 201-239-3400 
GTE SUPPLY, GTE Communications Systems, 5225 Wiley Post Way, Salt Lake City, UT 

84116 . . . . . . . . .. . .. . . . . .. . .. . . . . . . . . . . . .. . .. . . . . . . . . . .. . . . .. . . . . . . . . .. 800-433-4837 
INTELCO, 8 Craig AOad Acton, MA 01720 .............................. 617-284-4485 

t ITT.Electro-Opticai Prods., ITT Corporation, 7835 Plantation Ad., Aoanoke, VA 24019 
· . .. . .. . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . .. . .. . . . . .. . . . . . . . . .. . . . . . . . ... 703-563-0371 

t Optelecorn. Inc, 15930 Luanne Dr, Gaithersburg, MD 20677 ... . . . . . . ... 301-840-2121 
Rehlander Assocs., 1 18A Bridge St, Beverly, MA 01915 . . . . . . . . ... . . . ... 617-922-5961 

§ Thomas & BeHs Corporation, 1001 Frontier AOad Bridgewater, NJ 08807 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-685-1600 

§t TRW Connector Div, TRW Electronic Components Grp, 1501 Morse Ave, Elk Grove 
Village, IL 60007 ...................................................... 312-981-6000 

Kits, Marking (Dial, Instrument, EqUipment, etc.)-2400 -
See Vol. C 

Kits, Potentiometer, Rheostat-4750 :... See Vol. A 

Kits, Printed Circuit-HOO - See Vol. C 

Kits, Programming Board-4200 - See Vol. C 

Kits, Shielding-4525 - See Vol. C 

Kits, Terminal-2100 - See Vol. C 

Kits, Training Aid-4200 .:. See Vol. C 

Knobs - Also see Dials, Instrument-2400 - See Vol. C 

Knobs, Collet-2400 - See Vol. C 

Knobs, Limit Stop-2400 - See Vol. C 

Knobs, Locking, Control Shaft-2400 - See Vol. C 

Knobs, Slip Clutch-2400 - See Vol. C 

Knobs, Torque, Incremental, .Ratio Drive-2400 - See 
Vol. C 

Labels, Coatings, Crayons" Pellets, etc., Temperature 
Indicating-5300 

§ Everest Interscience, Inc, P. O. Box 3640, Fullerton, CA 92634-3640 .... 714-992-4461 
Omega Engineering, Box 4047, Stamford, CT 06907 .................... 203-35~1680 

EEM 1988 §..,.-Product sold through distributors t-Product meets MIL specs 



L.8bels,Coatings, . Crayons, Pellets, etc.,-5300(Cont'd) 
§t Solder Absorbing Technology (SAT), A Spirig Co., 144 Oakland Sl, Springfield, MA 

01108 .. . . . . . . . . . . . . . • . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . •. • • . . . . . . . • . . . . .. . 800-62&-8862 
§ Tempil Div, Big Three Inds., Hamifton Blvd., S. Plainfield, NJ 07080 ..•.. 201'757-8300 
§ Wahl Instruments, Inc., 5750 Hannum Ave., Culver City, CA 90231 ....•. 800-421-2853 

Labels, Pressure Sensitive, Adhesive-2400 ...,. See Vol. C 

Laboratories, Testing - See Services, Electrical 
Measurement & Test (Vol. 0) 

Lacing, Cable - See Cords & Tapes, Lacing (Vol. C) 

Laminates, Clad Metal, Continuous Strip-2500 - See 
Vol. C 

Laminates, Metal Clad (Including Copper)-2500 - See 
Vol. C 

Laminates, Plastic Impregnated (Unclad)-2500 - See 
Vol. C 

Laminates,Plastic (With Integral Heating Elements)-5300 
Hughes Aircraft Co, Microelctms. Sys. Div,2601 Campus Dr, Irvine, CA 92715 

....................................................................•.. 714-752-3800 
§ Identatronics. Inc., 425 Lively Blvd., Elk Grove, Il 60007 .............•.... 312-437-2654; 

1-800-323-5403 
Keene Laminates, Keene Corp, 199 Amaral Sl, E. Providence, RI 02914 

600-55&-7683 

. Lamp Adapters-2460 
Display Devices, Inc., Box 667, Encin"as. CA 92024 ..................... 619-753-0113 

§ ~e-On Corp., Sub. Taiwan Liton Elctm Co. lid., 4951 Airport Pkwy, Ste. 570, Dallas. TX 
75248 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 214-239-3565 

§ Swnchcraft, Inc., A Raytheon Company, 5555 N. Elston, Chicago, Il 60630 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 312-792-2700 

Lamp Assembly Color Filters, Lens Mountable-2460 
AHair Exchange Corporation, 19205 Parthenia St., Ste. F, Northridge, CA 91324, 

818-701-69n;800-824-562O ....................................... 801034 
tAME Corporation, 33 Jacksonville Rd., P.O. Box 195, Towaco, NJ 07082.0195, 

201-263-1700 .................................................... Bol641 
Dio-Rey, Div. of Info-Ute, 422 Clift St., Fairview, NJ 07022, 201-941-4455 

............................................................ Bol058,1062 
§ Industrial Devices, Inc., 260 Railroad Ave., Hackensack, NJ 07601, 201-489-8989 

................................................................. Bo113O 
t lamptronix Co., ltd., 81 N. WilHams St., Crystal lake, IL 60014, 815-455.0400 

••••••••••.••••••••••••••••••••••••••••••••••.••••.••••.•.••••.•• Boll36 
t Shogyo International Corp., 287 Northem Blvd., Great Neck, NY 11021, 

51&-466.0911 ......... ~........................................ ..BoI154 
§t Sorenaon Lighted Controls, 75 locust St., Hartford, CT 06114, 

203-527-3092;1-800-243.0240 ..................................... Bo1161 
t APM-Hexsea\ 44 Honeck St, Englewood, NJ 07631 .................... 201-569-5700 

Ealing Electro-Optics. New Englander Industrial Park, HOlliston, MA 01746 
... . . .. .. . .. .. .. . . .. . .. .. . . . . . . . . . .. . .. .. . . . . . . . . . .. .. 617-429-8370;1-800-343-4912 

§t Ercona. 101 Main/Patchogue Rd., Pori Jefferson SIa, NY 11776 ........ 51&-331-5500 
leecraft MIg, 21-02 44th Rd., long Island CIIy, NY 11101 .............. 71&-392-8800 
Oak Switch Systems, 100 S. Main St, Crystal lake, Il60014 ........... 815-459-5000 
Penn Keystone Corp, Div. of C & K Components, Ives Road, Wallinglord, CT 08492 

· ....... : . : . . . . .. . .. .. .. . . . . . .. .. . .. . . . . . . . . . . . . . . .. . . . . ... . . .. . . . . . ... 203-269-8701 

Lamp Drivers-2460 
Dio-Rey, Div. of Info-Ute, 422 Clift St., Fairview, NJ 07022, 201-941-4455 

• •••••.•••..•••••••••••••••• , • • • • • • • • • • • • • • •• • • • • • • • • • •• B·l056-1057,1062 
Industrial Devices, Inc., 260 Railroad Ave" Hackensack, NJ 07601,201-489-8989 

.................................. , ............................. ; 801130 
Struthers-Dunn, Inc., Subsidiary of Nytronics, Inc., Lamb's Rd., Pitman, NJ 

08071.0901,609-589-7500 ........................................ Bol592 
Automation Displays Inc., 3533 N. Whit" Ave., Eau Claire, WI 54703 . .. .. 715-834-9595 

tCircuH Technology Inc., 160 Smnh Sl, Farmingdale, NY 11735 .......... 51&-293-6666 
§ Data Display Products, Box 91072, los Angeles, CA 90009 . . . . . . . . . . • . . 213-640-0442 

Industrial Electronic Engineers, 7740 lemona Ave.. Van Nuys. CA 91405 
....................................................................... 81&-787.0311 

KMC Systems, Inc., 140 Greenwood Ava (Bldg. 3), Midland Pk., NJ 07432 
· ......................•........•.................... , .... ,. . .. . . . . . . .. 201-447-0007 

§ lite-On Corp, Sub. Taiwan Uton EIctm Co. ltd., 4951 Airport Pkwy .• Sta 570, Dallas, TX 
75248 ....... , ........................................................ 214-239-3565 

§t MICRA Corp, 120 Ricefield lane, Hauppauge, NY 11788 •.............. 51&-231-8600 
\ sas Semiconductor Corporation, 1000 E. Bell Road, Phoenix, AZ. 85022 

.. . . . . . . . . . . .. . . . . .. .. . .. . . .. .. . . . . . . . . . .. . . •. . . . . . . . ... . . .. . . . . . ...•.. 602-867-6100 
§tSilicon General, 11661 Western Ave, Garden Grove, CA 92641 ......... 714-89&-8121 

§ SSAC Incorporated, P.O. Box 1000, Baldwinsville, NY 13027 .•.......•.. 315-63&-1300 
§ TEC, 2727 N. Fairview, Box 5646, Tuscon, AZ. 85703 ......•............ 602-792-2230 

§t Teledyne Crystalonics. Teledyne Industries, Inc., 147 Sherman St, Cambridge, MA 02140 
· . . . . . . . . . . . .. . . . .. . ... . .. . . .... . . . . .. . .. . .... .. . . . ... ... . . ... .. . . . . ... 617-491-1670 

Lamp Holders - See Sockets, Lamp & Lamp Assemblies 
(Vol. B) 

Lamps, Arc-2460 
Christie Electric Corp., 18120 S. Broadway, Gardenia. CA 90248 ........ 213-320.0a08 

§t Control laser Corp, 7503 Chancellor Dr., O~ando, Fl32609 .......... ,. 305-43&-2500 
Ealing Electro-Dptics, New Englander Industrial Park, HOlliston, MA 01746 

...................................................... 617-429-8370;1-600-343-4912 
EG&G, Inc., Electro-OpHcs Div., 35 Congress St, Salem, MA 01970 ..... 617-745-3200 

....................................................................... 21&-951-8000 
§Gates, Gee, W, & Co., Inc., 12()g HempsteadTpke., Frank~n Sq., NY 11010 

.. .... .. .. .. . . . .. .. . .. .. . . . . . . .. .. . .. . .. . .. .. • . .. .. . .. .. . .. . .. .. .. .. .. . 516-352-2904 
§ GTE Sylvania lighting, Sylvania lighting Center, 100 Endicott St, Danvers, MA 01923 

....•..•..•.................•.•..•........•..•..•..•...•..•..•.......•. 617-7n-19OO 
tHanovia, 100 Chestnut Sl, Newark, NJ 07105 .......................... 201-589-4300 

IlC Technology, Inc., 399 Java Dr. Sunnyvale, CA 94089 .•...•......... 40&-745-7900 
§tlamp Technology, Inc. 1645 Sycamore Ave., Bohemia. NY 11716 ...... 51&-567-1600 

t Plasmarc Technologies, Inc., 180 Passaic Avenue, Fairfield, NJ 07006.. 201-575-0870 
t UVP, Inc., 5100 Walnut Grove Ave., P.O. Box 1501, San Gabrie~ CA 91 n8 

....................................................................... 81&-285-3123 
Voltarc Tubes, 176 linwood Ave., Fairfield, CT 06430 ••................. 203-255-2633 
Xenon Corp., 20 Commerce Way, Wobum, MA 01801 ...••.•....•....... 617-93&-3594 

Lamps, Deutenium-2460 
Ealing Electro-Optics. New Englander Industrial Park, Holliston, MA 01746 

...................................................... 617-429-8370;1-800-343-4912 
§Gates, Gao. W. & Co., Inc., 1209 Hempstead Tpke., Franklin Sq., NY 11010 

....................................................................... 51&-352-2904 
Harnamatsu Photonics K.K, 325-6 Sunayama-Cho, Hamarnlllsu City, Shizuoka Prof, 

JAPAN ............... '. . .. .. . .. .. . . . . . .. . . . .. • . . . . .. .. .. .. .. .. . . .. .. .. 0534-52-2141 

Lamps, Edge Lighting, Panel-2460 
Analr Exchange Corporation, 19205 Parthenia St., Ste. F, Northridge, CA 91324, 

818-701-89n;800-824-5820 ................................ :...... Bol034 
t Gilway Technical lamp, 800 W. Cummings PI<., Wobum, MA 01801, &INI35-4442 

•••••••.•.••••••••••••••••••••••••••••••••••••••••••••••••••••••• Bo1126 
§t JKL Components Corporation, 13343 Paxton St., Pacoima, CA 91331, 

818-896.0019 •••••••••••••••••.•••••••••••••••••••••••••••••••••• Bo1135 
§t lamptronix Co., Ltd., 81 N. WilUama St., Crystal lake, Il60014, 815-4ss.o4OO 

................................................................. 801136 
t Shogyo International Corp., 287 Northern Blvd., Great Neck, NY 11021, 

51&-466.0911 .................................................... 801154 
Sorenson Lighted Controls, 75 Locust St., Hartford, CT 06114, 

203-527-3092;1-800-243.0240 ..................................... Boll&1 
EG&G, Inc, Eleclro-Dptics Div., 35 Congress St, Salem, MA 01970 ...•• 617-745-3200 

§tGIar-Ban, A Mark IV Company, 199 Wales Ave. Tonawanda, NY 14150 
· . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . . • . . . 71 &-694-5076 

Hewlell-Packard Co, 19310 Pruneridge Ave. CIC,IFD. Cupertino. CA 95014 
.......................................................... " .. . .. .. Call local SIs. Off. 

t Hoffman Engineering Corp., 20 Acosta St, Stamford, CT 06902 ......... 203-325-8933 
lamp Technology, Inc., 1645 Sycamore Ave., Bohemia. NY 11716 ...... 51&-567-1600 
leecraft MIg., 21-02 44th Rd. long Island City, NY 11101 .•..•......... 71 &-392-8800 
Oak Switch Systems, 100 S. Main St, Crystal Lake, Il 60014 ........•.. 815-459-5000 
Penn Keystone Corp., Div. of C & K Components, Ives Road, Wailinglord, CT 06492 

.. .. .. . . .. .. . . . . . .. .. .. .. . . . . .. . . .. . . . . . .. .. .. .. .. .. .. . . .. .. . .. . . .. .... 203-269-8701 
tPlasmarc Technologies, Inc., 160 Passaic Avenue, Fairfield, NJ 07006 .. 201-575-0870 

Precision lamp, Inc, 480 Aaron Dr. Cotati, CA 94928 ................... 707-792-0333 
t Spectra lux Corp., 12840 N.E. 21 Sl P~ Bellevue, WA 96005 ........... 206-747-0560 

Warnco, Inc, 11555-A Coley River Cir, Fountain Valley, CA 92708 ...... 714-545-5560 

Lamps, Electroluminescent-2460 
Endicott Research Group, 2601 Wayne St., P.O. Box 269, Endicott, NY 13760, 

607-754-9187 .................................................... 001719 
GM Nameplate, Inc., 2040 15th Ave. West, Seattle, WA 98119,206-284-2200 

................................................................. 801819 
lamptronix Co., Ltd., 81 N. WilHama St., Crystal lake, Il60014, 815-455-0400 

•••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••• B0 1136 
Brady, W. H., eo.. Xymox Div, 8225 W. Parkland Ct, p.o. Box 571, Milwaukee, WI 53201 

.. . . . .. . .. .. .. .. . . .... .. .. .. . . .. .. .. . . .. .. . • .. .. . .. .... .. .. .. . . .. .. .... 414-355-8300 
Dow SWitch, Screenprint/Dow, 271 Ballardvale St, P.O. Box 1332, Wilmington, MA 

01887· ................................................................ 617-935-6395 
E-l Products Corp., Sub.of As\ronics Co, 77 Olean Ad., E. Aurora, NY 14052 

· . .. . .. . . .. . . . .. .. . .. .. . . .. . . .. .. . .. . .. . .. . .. . .. .. . .. .. .. .. . .. . .. .. . ... 71 &-655.0600 
t Hoffman Engineering Corp., 20 Acosta St, Stamford, CT 06902 .....•.•. 203-325-8933 
§ Lucas Duralith Corporation, 525 Orange St, Millville, NJ 08332 ..•...... 609-825-8900 
t Rogers Corporation, Special Products Div., 645 W. 24th St, Tempe, AZ. 85282 

.. . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . • . . . . . . . . • . . . • . . • . . . . . . • 602-967-0624 
t UCE, Inc., 35 Rockland Ad., Norwalk, CT 06854 ......................... 2Q3-63&-7509 

Lamps, EXCiter, Photographic-2460 
t Gilway Technical lamp, 800 W. Cummings PI<., Wobum, MA 01801, 617-935-4442 

••••••••••••••••••.••••••• , •••••••••••••••••••••••••••••••••••••• 801126 
t Shogyo Intemational Corp., 287 Northem Blvd., Great Neck, NY 11021, 

51&-46&-0911 .................................... ................. 801154 
§ Bulbtronics, Inc., 45 Bai\fi Plaza, Farmingdale, NY 11735 ................. 51 &-249-2272; 

1-600-654-8542 
§ GTE Sylvania lighting, Sylvania Lighting Center, 100 Endicotl St, Danvers, MA 01923 

....................................................................... 617-7n-1900 
§ lamp Technology, Inc., 1645 Sycamore Ava, Bohemia. NY 11716 ...... 51&-567-1600 
§ North American Philips lighting, Bank Sl, Hightstown, NJ 08520 .•. . . . . . 609-44&-4000 
§ Shokai Far East, lid., 260 North Central Ave. Hartsdale, NY 10530 ..... 914-681.0700 

Xenon Corp'.2O Commerce Way, Wobum, MA 01801 ................... 617-93&-3594 

Lamps, Flashtube-2460 
t Shogyo Intemalional Corp., 287 Northern Blvd., Great Neck, NY 11021, 

51&-46&-0911 .................................................... Boll54 
t Amglo, 5265 Michigan Ava, Rosemont, Il60018 •...•........••......•. 312-671-4321 

Cord Electronics, Inc., 177 Canfiague Rock Rd., Westbury, NY 11590 ... 51&-935-3640 
EG&G, Inc., Electro-OptiCS Div, 35 Congress St, Salem, MA 01970 ..... 617-745-3200 
Gates, Gao. W. & Co, Inc., 1209 Hempstead Tpke., Franklin Sq., NY 11010 

............................................................ ,.......... 51&-352-2904 
General Electric Co, Specially Mklg. Oper. Nala Park, Clevland, OH 44112 

· .. . . .. .. . .. . . . . . .. . . .. .. .. .. . .. .. .. .. . .. .. . . .. .. . . .. .. .. .. .. .. • .. .. • .. 21 &-26&-3494 
ILC Technology, Inc., 399 Java Dr. SuhnyVaIe, CA 94089 •..•..•..•..•.• 40&-74&-7900 

tlmtronics Industries, 11930 31st Ct N. St Petersburg, Fl33716 ........ 813-572-9010 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
§t Kemme Labs., Inc., 1819 W. Grand Ave., Chicago, IL 60622 ............. 312"1129-6050 

tLamp Technology, Inc., 1645 Sycamore Ave., Bohemia, NY 11716 ...... 516-567-1800 
§ Shokai Far East, LId., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
§ Siemens Componerrts, Inc., Special Products Div, 186 Wood Ave., South, Iselin, NJ 

06830 ........................................................ , ....... 201-321"3400 
VoHarc Tubes, 176 LInwood Ave., Fairfield, CT 06430 .... .............. 203-255-2633 

§ Xenon Corp, 20 Commerce Way, Wobum, MA 01801 ................... 617-938-3594 

Lamps, Fluorescent-2460 
Altair Exchange Corporation, 19205 Parthenia St, Ste. F, Northridge, CA 91324, 

818-701-6977;800-824-5620 ....................................... Bol034 
Cord ElecIronlca, Inc., 177 cantlague Rock Rd., Westbury, NY 11590, 

516-935-3640 ..................................................... Bo1114 
t Gilway Technical Lamp, 800 W. Cummings PI<., Woburn, MA 01801, 617-935-4442 

................................................................. Boll29 
§ JKL Componenta Corporation, 13343 Panon St, PaCOima, CA 91331, 

818-89~19 ....... ,............................................ Boll35 
t Shogyo Inlernatlonal Corp., 287 Northern Blvd., Grest Neck, NY 11021, 

516-466-0911 .................................................... Boll54 
§ Bulbtronics, Inc., 45 Banfi Plaza, Farmingdale, NY 11735 ................. 516-249-2272; 

1-800-654-6542 
§t Ericson Manufacturing Co, 4215 Hamann Pkwy, Willoughby, OH 44094 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216-951-8000 
Gales, Goo. W, & Co, Inc, 1209 Hempstead Tpke, Franklin Sq., NY 11010 

............................................... ............. 516-352-2904 
Leecraft Mflh 21-02 44th Ad., Long Island City, NY 11101 .............. 716-392-6600 

§tLuxo Lamp Corp, P.O. Box 951, Port Chester, NY 10573 ............... 914-937-4433 
§ Mann, Henry, Inc_ 3963 Mann Aoad, Huntingdon Valley, PA 19006 .. . . .. 215-355-7200 
§ McGill Manufacturing Co_ Inc_ 9Q9 North lafayette Street, Valparaiso, IN 46363 

. . . . . . . . . . .. . .. .. . .. ,......................................... 219-465-2200 
§ Shokai Far East, LId., 280 North Central Ave_ Hartsdale, NY 10530 ..... 914-661-0700 
§Techni-Tool, 5 Apollo Rd., Box 366, Plymouth Meeting, PA 19462 ....... 215-625-4990 

VoRerc Tubes, 176 Linwood Ave, Fairfield, CT 06430 ............ 203-255-2633 

Lamps, Glow - See Lamps, Neon (Vol. B) 

Lamps, HollOW Cathode-2460 
Hamamatsu Photonics KK., 325-6 Sunayama-Gho, Hamamatsu City, Shizuoka Pre!, 

JAPAN. ............................................ 0534-52-2141 
Westinghouse Electric Corp_ Indl. Govt Tube Div, Westinghouse Circle, Horseheads, NY 

14645 ................................................................ 607-796-3271 

Lamps, Incandescent-2460 
Altair Exchange Corporation, 111205 Parthenia St, Ste. F, Northridge, CA 91324, 

618-701-6977;800-824-5620 •••..••••••••.•••..•.•.•.•.•.••.•...••• Boll06 
Arcolectric Corp., 9001 canoga Ave., canoga Park, CA 91304, 818-700-1933 

....................................................... Bol108-1111,1653 
Cord E!ectronica, Inc., 177 Cantiague Rock Rd., Westbury, NY 11590, 

516-935-3640 .................................................... Bo1114 
§ Diallght Corp., North American Philips, 1913 Allanlic Ave., Manasquan, NJ 08736, 

201-223-9400 .......................................... BOI115,1122-1123 
Dio-Rey, DiY. of Info-lite, 422 Cliff St, Fairview, NJ 07022, 201-941-4455 

....................................................... Bol056-1059,1062 
§t ERA/REFAC Electronica, Inc., West Hill Rd., Winsted, CT 06098,203-379-2731 

................................................................. Bol067 
t Gllway Technical Lamp, 800 W. Cummings PI<., Woburn, MA 01801, 617-935-4442 

................................................................. Bo1127 
§ Industrial Devices, Inc., 260 Railroad Ave., Hackensack, NJ 07601, 201-489-8989 

....................................................... 8 0 1130,1132-1133 
§ Inter-Market, 1946 Lehigh Ave., Glenview, IL 60025, 312-729-5330 ••.••. Boll53 

§tJKL Componenfs Corporation, 13343 Panon St, Pacoime, CA 91331, 
618-89~19 .................................................... Boll35 

t Lamptronix Co., ltd., 61 N. Williams St, Crystal Lake, IL 60014, 815-455-0400 
................................................................. Bo1136 

§ Uttelfusa, Inc., Sub. of Tracor, Inc., 800 E. Northwest Hwy., Des Plaines, IL 60016, 
312-824-1188 .................................... ,............... Bo1137 

Oshino Electric Lamp WOrka, ltd., 5-2, Minami-Shlnagawa 2-chome, 
Shinagawa-Ku, Tokyo, JAPAN, 03-471-8548 ••.•.•.••••••••..•. Bo1146-1147 

t Oxley, Inc., 25 Business PI<. Dr., P.O. Box 814, Branford, CT 06405,203-488-1033 
................................................................. Bo1142 

§t Shelly ASSOCiates, Inc., 14281 Chambers Road, Tustin, CA 92680, 714-669-9850 
................................................................. 801092 

tShogyo International Corp., 287 Northern Blvd., Great Neck, NY'11021, 
516-466-0911 .................................................... Bo1154 

Sloan Co., 7104 San Fernando Rd., Sun Valley, CA 91353-0367,213-875-1123 
................................... ,.................... BoI155,1157-1160 

Sorenson Ughted Conlrols, 75 Locust St, HarUord, CT 06114, 
203-527-3092;1-800-243-0240 ••••••••••••••••••••••••••••••••••••• Bo1161 

t sn, Conlrol Componenta DIv., 9520 Black Mountein Rd., San Diego, CA 
92126-4507,619-566-7680;800-826-5053 •.•.•••• :.................. Bo159O 

§t Sylvania Miniature Ughtlng, GTE Corporation, W. Main St, Hillsboro, NH 03244, 
603-464-5533 .................................................... Bol163 

Visual Communications Co., Inc., 7920 Arjona Dr., Ste. G, San Diego, CA 92126, 
619-549-6900 .................................................... Bol1oo 

Augat Alcoswitch, 1551 Osgood St, N. Andover, MA 01645 ............. 617-665-4371 
§Bulblronics,.Inc., 45 Banfi Plaza, Farmingdale, NY 11735 ................. 516-249-2272; 

1-6()o'654-8542 
Eaton Corp.lCutler-Harnmer Prods, Aerospace & Commercial Controls Div.,4201 N. 

271h SL Milwaukee, WI 53216 ........................................ 414-449-7467 
§t Ericson Manufacturing Co., 4215 Hamann Pkwy_ Willoughby, OH 44094 

......................................................................... 216-951-6000 
§tGlar-Ban, A Mark IV Company, t99 Wales Ave., Tonawanda, NY ,14150 

.............. "' ............... , . . . . .. . . ... . . . . .. .. . .. ..•. . .. . . . . . . .•.. 716-694-5076 
GTE Sylvania Lighting, Sylvania Lighting Center, 100 Endicott St, Danvers, MA 01923 

.................•......................•...........................•.. 617-777-1900 
§ IDEC Corporation, 1213 Eiko Drive, Sunnyvale, CA 94089-2211 ......... 406-747-0550 

Lamps, Mercury Vapor-2460 
§ Industrial Electronic Engineers, 7740 Lemona Ave., Van Nuys, CA 91405 

....................................................................... 616-787-0311 
§ Jensen Tools, Inc., Axia, Inc., 7615 S. 46th SL Phoenix, AZ 65044 •. .. ... 602-968-6241 
§ Ledco Div_ 346 Chester SL St Pau~ MN 55107 ........................ 612-222-2791 
t Ledtronics, Inc., 4009 Pacific Coast Hwy_ Torrance, CA 90505 .......... 213-676-7996 

Leecraft Mf!h 21-02 441h Rd., Long Island City, NY 11101 .............. 716-392-6600 
§tLohuis U.SA Inc_ 949 Piner Place, Santa Rosa, CA 95401 ............... 707-579-1703; 

800-922-5267;800-345-5267 
tLumitron, P.O. Box 12, Summit, NJ 07901 ............................... 201-273-8996 

§t Luxo Lamp Corp_ P.O. Box 951, Port Chester, NY 10573 ............... 914-937-4433 
§Mann, Henry, Inc_ 3683 Mann Aoad, Huntingdon Valley, PA 19006 ...... 215-355-7200 
§ McGill Manufacturing Co_ Inc., 9Q9 North lafayette Street, Valparaiso, IN 46363 

....................... .......... ...................................... 219-465-2200 
Micro Lamps Inc_ 1055 Paramount Pkwy_ Batavia, IL 60510 ............ 312-679-0900 
Micro Swnch, A Honeywell Dill, 11 w. Spring SL Freeport, IL 61032 .... 615-235-6600 
Oak Swnch Systems, 100 S. Main SL Crystal Lake, IL 60014 ........... 815-459-5000 

§t Precision Lamp Inc., 480 Aaron Dr, Cotati, CA 94928 ................... 707-792-0333 
§Schurter, Inc., 1016 Clegg CL Petaluma, CA 94952 ..................... 707-776-6311 
§ Shokai Far East, Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
§TechnHoo~ 5 Apollo Rd., Box 366, Plymouth Meeting, PA 19462 ....... 215-625-4990 

§t VCH Incorporaled, Chicago Miniature, 1080 Johnson Drive, Buffalo Grove, IL 60089 
· . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . .. 312-459-3400 

§tWarnco, Inc_ 11555-A Coley River Cir_ Founlain Valley, CA 92708 ...... 714-545-5560 
Welch Allyn, Inc., Industrial Products Division, Jordan Ad., Skaneateles Falls, NY 

13153-0187 .......................................................... 315-665-8945 
Wilbrecht Electronics, 346 Chester SL St Pau\ MN 55107 .............. 612-222-2791 

Lamps, Indicator - See Lamps, Miniature & Subminiature 
(Vol. B) 

Lamps, Infrared-2460 
A E G Corporation, Route 22-0rr Drive, P.O. Box 3800, Somerville, NJ 

06676-1269,201-231-8300 ........................................ 8 0 1105 
§ NEC Electronics, Inc., 401 Ellis Street, Mountain View, CA 94039-7241, 

415-960-6000 ............................................... BoI280-1281 
t Oxley, Inc., 25 Business PI<. Dr., P.O. Box 814, Brenford, CT 06405, 203-488-1033 

................................................................. Bo1142 
§ Bulbtronics, Inc_ 45 Banfi Plaza, Farmingdale, NY 11735 ................. 516-249-2272; 

1-800-654-6542 
§tCasso-SoIar, P.O. Box 163, U.S. Route 202, Pomona, NY 10970 ........ 914-354-2500 

Ealing Electro-Optlcs, New Englander Industrial Park, Holliston, MA 01746 
...................................................... 617-429-6370;1-800-343-4912 

EG&G, Inc_ Electro-Optics Div_ 35 Congress SL Salem, MA 01970 ..... 617-745-3200 
ElectroPhysics Corp_ 46 SpruceSL Nutley, NJ 07110 .................. 201-667-2262 
Eraser Co_ Box 4961, Syracuse, NY 13221 ............................. 315-454-3237 
Gamma Scienlific Inc_ 3777 Rullin Ad., San Diego, CA 92123 . . . . . . . . ... 619-279-8034 

§ General Electric Co_ SpeciaHy Mklg. Oper_ Nela Park, Clevland, OH 44112 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 216-266-3494 

§ Gene,allnslr_ Optoelctms. Div, 3400 Hillview Ave., Palo Ano, CA 94304 
415-493-0400 

§tGlar-Ban, A Mark IV Company, 199 Wales Ave_ Tonawanda, NY 14150 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .. .. 716-694-5076 

GTE Sylvania Lighting, Sylvania Lighting Center, 100 Endicott SL Danvers,.MA 01923 
....................................................................... 617-777-1900 

t Hanovia, 100 Chestnut SL Newark, NJ 07105 .......................... 201-569-4300 
ILC Technology, Inc., 399 Java Dr_ Sunnyvale, CA 94069 ............... 406-745-7900 

§LampTechnology, Inc_I645SycarnoreAve_ Bohemia, NY 11716 ...... 516-567-1800 
t Ledtronics, Inc_ 4009 Pacific Coast Hwy_ Torrance, CA 90505 .......... 213-676-7996 
§ Lite-On Corp., Sub. Taiwan L~on Elctm. Co. Ltd., 4951 Airport Pkwy_ 51e. 570, Dalles TX 

75246................................................................ 214-239-3565 
§ North American Philips Lighting, Bank SL Hightstown, NJ 06520 ....... : 609-446-4000 
§ NTE ElectroniCS, Inc.,44 Farrand SL Bloomfield, NJ 07003 . 201-746-5089 
t OAL ASSOCiates, P.O. Box J, Escondido, CA 92025 .... ............. 619-743-7143 
§Optek Technology, Inc_ 345 Industrial Blvd., McKinney, TX 75069 ....... 214-542-9461 
§ Opto Technology, Inc_ 562 Chaddick Dr_ Wheeling, IL 60090 .. 312-537-4277 
tPlasmarc Technologies, Inc_ 180 Passaic Avenue, Fairfield, NJ 07006 .. 201-575-0870 

Scanning DeviCes Inc., 106 Elm SL WaHham, MA 02154 ............... 617-691-8991 
§Shokai Far East, Ltd., 280 North cantral Ave_ Hartsdale, NY 10530 ..... 914-681-0700 

Silicon Sensors, Hwy. 18 Eas~ Dodgeville, WI 53533 ....... . . . . . . . . . . . .. 606-935-2707 
§tYicon Industries, Inc., 525 Broad Hollow Rd., Melville, NY 11747 ........ 516-293-2200 

Lamps, Krypton-2460 
Precision Lamp, Inc., 480 Aaron Dr_ Cotati, CA 94928 ................... 707-792-0333 

§Xeno~ Corp_ 20 Commerce Way, Woburn, MA 01801 ................... 617-936-3594 

Lamps, LED & LCD - See Diodes, Ught Emitting (Vol. B), 
Diodes, Liquid Crystal (Vol. B) 

Lamps, Magnifying, Inspection-4100 - See Vo'- D 

Lamps, Mercury Vapor-2460 
t Shogyo Intarnational Corp., 287 Northern Blvd., Great Neck, NY 11021, 

516-466-0911 .................................................... Bo1154 
§American UHraviolet, 562 Cent,al Avenue, Murray Hill, NJ 07974 ........ 201-665-2211 

Aristo Grid Lamp Prods., 65 Harbor Ad., Port Washington, NY 11050 . . .. 516-944-3030 
§Bulblronics, Inc., 45 Banfi Plaza, Farmingdale, NY 11735 ., ............... 516-249-2272; 

. 1-800-654-6542 

Ealing Electro-Oplics, New Englander Industrial Park, Holliston, MA 01746 
....... , ..•........................................... 617-429-6370;1-800-343-4912 

§ Gales, Goo. W_ & Co, Inc., 1209 Hempstead Tpke_ Franklin Sq., NY 11010 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 516-352-2904 

§ General Electric Co_ SpeciaHy Mklg. Oper_ Nela Park, Cievland, OH 44112 
....................................................................... 216-266-3494 

§GTE Sylvania Lighting, Sylvania Lighting Center, 100 Endicott SL Danvers, MA 01923 
....................................................................... 617-777-1900 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Lamps, MercuryVapor-2460 
Hamamatsu Photonics KK., 325-6 Sunayama-Gho. Hamamatsu City, Shizuoka Pre!, 

JAPAN ...............•............. , .................................. 0534-52-2141 
tHanovia.loo Chestnut St, Newark, NJ 07105 ........................... 201-589-4300 

Kantz Electronic Industry, 1804 Wall Church Rd., Wall Township. NJ 07719 
. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . 201-974-0090 

Keml"e Labs., Inc., 1819 W. Grand Ave., Chicago,IL60622 ............. 312-829-6050 
§Lamp Technology, Inc, 1645 Sycamore Ave., Bohemia. NY 11716 ...... 516-567-1800 
§ NOrth American Philips Lighling, Bank SL Hightstown, NJ 08520 . . . . . . .. 609-448-4000 
§Shokai Far East. Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 

§tSpectronics Corp, 956 Brush Hollow Rd., Westbury, NY 11590 ......... 516-333-4840 
tUVP, Inc-, 5100 Walnut Grove Ave, P.O. Box 1501, San Gabrie~ CA 91778 

................................... d .................................. 818-285-3123 
Voltarc Tubes, 176 Linwood Ave, Fairfield, CT 06430 ..............•.... 203-255-2633 

Lamps, Nanopulse-2460 
Xenon Corp, 20 Commerce Way, Woburn. MA 01801 ................... 617-938-3594 

.' 
Lamps, Neon-2460 

AHair Exchange Corporation, 19205 Parthenia St, Stll. F, Northridge, CA 91324, 
818-101-6977;800-824-5620 .................... ; ........... ;...... B-l034 

§ Arcolectric Corp., 9001 Canoga Ave., Canoga Park, CA 91304, 818-100-1933 
....................................................... 801108-1110,1653 

Cord ElectrOniCS, Inc., 177 Cantiague Rock Rd., Westbury, NY 11590, 
516-935-3640 .................................................... B.1114 

§ Oialight Corp., North American Philips, 1913 Atlantic -Ave., Manasquan, NJ 08736, 
201-223-9400 ••••••••••••..••.••••••••.•••••••••••••••• B·1115,1122-1123 

t Gllway Tachnlcaf Lamp, 800 W. Cummings PI<., Woburn, MA 01801, 617-935-4442 
................................................................. B-II29 

§ Industrial Devices, Inc., 260 Railroad Ave., Hackensack, NJ 07601, 201-489-8989 
.............................. .............................. B-113O,1133 

§ Inter-Market, 1946 Lehigh Ave., Glenview, IL 60025,312-729-5330 ••.••• B-II53 
§t JKL Components Corporation, 13343 Paxton St, PaCOima, CA 91331, 

818-896-0019 .................................................... B·1135 
t Lamptronix Co., Ltd., 81 N. Williams St, Crystal Lake, IL 60014, 815-455-0400 

................................................................. B·1136 
§ UtteHuse, Inc., Sub. of Tracor, Inc., 800 E. Northwest Hwy., Des Plaines, IL 60016, 

312-824-1188 .................................................... B-1137 
Oshino Electric Lamp Works, Ltd., 5-2,. Mlnaml-Shlnagawa 2-chome, 

Shlnagawa-Ku, Tokyo, JAPAN, 03-471-8548 ••.•••••.•.••••••••••••• B.1147 
§t Shally Associates, Inc., 14281 Chambers Road, Tustin, CA 92880, 714-669-9850 

••.•••.•••••••••••••••.•••••••••••••••••••••••••••••••••••••••••• B·l092 
t Shogyo International Corp., 287 Northarn Blvd., Great Neck, NY 11021, 

516-466-0911 ....................... .............................. 801154 
Sloan Co., 7104 San Fernando Rd., Sun Valley, CA 91353-0367,213-875-1123 

.................................................. B-1155,1157-1158,1160 
§t Sorenson Lighted Controls, 75 Locust St, Hartford, CT 06114, 

203-527-3092;1-800-243-0240 ..................................... B-1161 
§ Sylvania Miniature Lighting, GTE Corporation, W. MaIn St, Hillsboro, NH 03244, 

603-464-5533 .................................................... B·II63 
Aristo Grid Lamp Prods, 65 Harbor Rd., Port Washington, NY 11050 .... 516-944-3030 

§ Augal AIcosw~h, 1551 Osgood St, N. Andover, MA 01 B45 ............. 617-685-4371 
§ BulbtrcnicS, Inc., 45 BanIi Plaza. Farmingdale, NY 11735 ................. 516-249-2272; 

1-800-654-8542 
§Data Display Products, Box 91072, Los Angeles, CA 90009 ............. 213-64()'0442 

Eaton Corp./CUller-Hammer Prods, Aerospace & Commercial Controls Div, 4201 N. 
27th SL Milwaukee, WI 53216 ........................................ 414-449-7487 

§ Electro-Mech Components, Inc., 1826 N. Floradale Ave., South EI Monte, CA 91733-3689 
.....••.•.........•................................... ,................ 818-442-7180 

§t Genlsco Technology Corp.. Eldema Div, 16435 SUsana Rd., Rancho Dominguez, CA 
90221 ................................................................ 213-537-4750 

t Imtronics Industries, 11930 31st Ct N., St Petersburg, FL 33716 ........ 813-572-9010 
§tKemlite Labs., Inc., 1819 W. Grand Ave., Chicago,1l60622 ............. 312-829-6050 
§tLamp Technology, Inc, 1645 Sycamore Ave, Bohemia. NY 11716 ...... 516-567-1800 

§ Ledco Div, 346 Chester St, St Pau~ MN 55107 ........................ 612-222-2791 
t Ledtronics, Inc., 4009 Pacific Coast Hwy, Torrance, CA 90505 .......... 213-676-7996 

Leecraft MIg., 21-02 44th Ad., Long Island City, NY 11101 ..........•... 716-392-8800 
§tLohuis USA Inc-, 949 Piner Place, Santa Rosa. CA 95401 ............... 707-579-1703; 

BQ().922-5267;BQ().345-5267 
Micro Lamps Inc., 1055 Paramount Pkwy, Batavia. IL 60510 ............ 312-879-0900 
Miyakawa America Corp, 408 E Devon Ave., Elk Grove Village, IL 60007 

....................................................................... 312-64()'0515 
§Oak Switch Systems, 100 S. Main SL Crystal Lake,lL 60014 ........... 815-459-5000 

Precision Lamp, Inc, 480 Aaron Dr, Cotati, CA 94928 ......••..•........ 707-792-0333 
§Schurter, InC-, j016 Clegg Ct, Petaluma. CA 94952 ..................... 707-778-6311 
§ Shokai Far East. Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
§ TEC, 2727 N. Fairview, Box 5646, Tuscon, AZ. 85703 ............•...... 602-792-2230 
§uvp, Inc., 5100 Walnut Grove Ave., P.O. Box 1501, San Gabriel, CA 91778 

. . . . . . .. ... .. . . . . . .. .. . .. . . . . .... . . .... .. . .. . .. . .. . . ... .. . .. . . . . . . . . . .. 818-285-3123 
§t VCH Incorporated, Chicago Miniature, lOBO Johnson Drive, Buffalo Grove, IL 60069 

..................................... ,. ... .. ... . .. . .. .. .. . .. . .. . . . . . . .. 312-459-3400 
VOItarc Tubes, 176 Linwood Ave., Fairfield, CT 06430 ............... ,... 203-255-2633 
Warnco, Inc., 11555-A Coley River Cir, Fountain Valley, CA 92708 ...... 714-545-5560 
Wilbrecht ElectronicS, 346 Chester SL Sl Pau~ MN 55107 ........•..... 612-222-2791 

§tWorkman Elctm Prods, Box 3628, Sarasota, FL 33578 ................. 813-371-4242 

Lamps, Oil Tight-2460 
§ OiaUght Corp., North American Philips, 1913 Atlantic Ave., Manasquan, NJ 08736, 

201-223-9400 ............................................... B.1115,1123 
§ Ericson Manufacturing Co, 4215 Hamann Pkwy, Willoughby, OH 44094 

....................................................................... 216-951-8000 
tLedtronlcs, Inc., 4009 Pacific Coast Hwy, Torrance, CA 90505 .......... 213-676-7996 

§t Oak Sw"ch Systems, 100 S. Main SL Crystal Lake, iL 60014 ...•.....•. 815-459-5000 
§ Square 0 Co, Executive Plaza, Palatine, IL 60067 ..............•.....•. 312-397-2600 

§t VCH Incorporated, Chicago Miniature, 1080 Johnson Drive, Buffalo Grove, IL 60089 
................. :. . . . .. . . .. . .. .. . . .. .. . .. . .. . .. . .. . .. .. . . . .. . .. . .. . .. . 312-459-3400 

PRODUCT INDEX & DIRECTORY 

lamps,· Press-to-Test-2460 
§t Glar-Ban, A Mark IV Company, 199 Wales Ave., TonllWanda, NY 14150 

.. .. .. . .. . .. . .. .. .. . . .. .. . . . . .. . .. .. . .. .. . .. . .. .. . . . . . . .. .. • . .. . .. . .... 716-694-5076 
§t Oak Switch Systems, 100 S. Main SL Crystal Lake, IL 60014 ..•.•..••.. 815-459-5000 

§Square 0 Co, Executive Plaza, Palatine, IL 80067 ........ ,............. 312-397-2600 

Lamps,Projection-2460 
AHair Exchanga Corporation, 19205 Parthenia St., Ste. F, Northridge, CA 91324, 

818-101-6977;800-824-5620 ••••••••••••••••••••••••••••••••••••••• B-1034 
t Lamptronix Co., Lid., 81 N. Williams St, Crystal Lake, IL 60014, 815-455-0400 

................................................................. B·1136 
tShogyo Internatl0'i'al Corp., 287 Northern Blvd., GreatNecIt, NY 11021, 

516-466-0911 .................... ,................................ B·II54 
§ Aian Gordoo Entprs.. Inc., P.O. Box 3914, 5362 Cahuenga Blvd., N. Hollywood, CA 91601 

. . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . • . . . . • . . . . . . . . • . . . . . . . . . . . . . . . • • . . . . . .. 818-985-5500 
§ Bulbtronics, Inc, 45 Banfi Plaza, Farmingdale, NY 11735 ................. 516-249-2272; 

l-BQ().654-B542 
Christie Electric Corp., 18120 S. Broadway, Gardenia. CA 90248 ........ 213-320-0808 
Ealing Electro-Opt;cS, New Englander Industrial Park, Holliston, MA 01746 

...................................................... 617-429-8370;1-800-343-4912 
§ Ercona. 101 Main/Patchogue Rd., Port Jefferson SIs, NY 11776........ 516-331-5500 
§ General Electric Co, Specialty Mktg. Oper., Nela Park, Clevland, OH 44112 

..... ; • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . 216-266-3494 
§ Genisco Technology Corp.. Eidema Div., 18435 Susana Ad., Rancho Dominguez, CA 

90221 ................................................................ 213-537-4750 
§ GTE Sylvania Lighting, Sylvania Lighting Center, 100 Endicott SL Danvers, MA 01823 

....................................................................... 617-777-1900 
tHanovia, 100 Chestnut SL Newark, NJ 07105 .......................... 201-589-4300 
§Lamp Technology, Inc, 1645 Sycamore Ave., Bohemia, NY 11716 ...... 516-567-1800 
§ North American Philips Lighting, Bank SL Hightstown, NJ 08520 . . . . . . .. 609-448-4000 

§t Precision Lamp, Inc., 480 Aaron Dr, Cotal~ CA 94928 .............•..... 707-792-0333 
§Shelly AssOCiates, Inc, 14281 Chambers Road, Tustin, CA 92680 ....... 714-669-9850 
§Shokai Far East. LId., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
tUVP, Inc, 5100 Walnut Grove Ave., P.O. Box 1501, San Gabrie~ CA 91778 

..... : ....................................•............•............... 819-285-3123 

Lamps, Solid State - See Diodes, Light Emitting (Vol. B), 
Diodes, Liquid Crystal (Vol. B) 

Lamps, Stroboscopic Source-2460 
Alpha-M Corp., 913 Highland Dr., Euless, TX 76040 ..................... 817-267-7022 

tAmglo, 5265 Michigan Ave, Rosemon~ IL 60018 ....................... 312-671-4321 
§ Bulbtronics, Inc, 45 Banfi Plaza, Farmingdaie, 'NY 11735 ................. 516-249-2272; 

1-80Q-654-8542 
EG&G,lnc, Electro-Optics Div, 35 Congress SL Salem, MA 01970 ..... 617-745-3200 
Electro Scientific Inds., 13900 N.W. Science PI<. Dr, Portland, OR 97229 

....................•.....................................•............ 503-641-4141 
Kemlile Labs.,lnc., 1819 W. Grand Ave., Chlcago,lL 60622 ............. 312-829-6050 
Xenon Corp.. 20 Commerce Way, Woburn, MA 01801 .............. ; .... 617-938-3594 

Lamps, Tritium (Hydrogen 3) Powered-2460 
t HRO Inc., Mark IV Ind., Inc., 2937 AH Blvd. N., Grand Island, NY 14072, 

716-773-7634 .................................................... 002110 

Lamps, Tungsten Halogen-2460 
AHair Exchange Corporation, 19205 Parthenia St, Ste. F, NorthrIdge, CA 91324, 

818-101-sgn;800-824-5620 ................... ,................... B.l034 
t Gllway Tachnlcal Lamp, 800 W. Cummings PI<., Woburn, MA 01801, 617-935-4442 

................................................................. B·II26 
§ JKL Components Corporation, 13343 Paxton St, Pacoima, CA 91331, 

818-896-0019 ••••••••••••••••••••••••••••••••.•••••••.••••••••••• B-1135 
t Lamptronix Co., Ltd., 81 No Williams St, Crys1e1 Lake, IL 60014, 815-455-0400 

................................................................. B·II36 
tShogyo International Corp., 287 Northam Blvd., Great Neck, NY 11021, 

516-466-0911 .................................................... B'II54 
American URraviole~ 562 Central Avenue, Murray Hill, NJ 07974 ........ 201-665-2211 

§ Bulbtrcnics, Inc, 45 Banli Plaza, Farmingdale, NY 11735 ................. 516-249-2272; 
1-800-654-8542 

Ealing Electro-Optics, New Englander Industrial Park, HoiRston, MA 01746 
...................................................... 617-429-8370;1-BQ().343-4912 

EG&G Gamma Scientnic, Div. of EG&G Inc., 3777 Ruffin Ad., San Diego, CA 92123 
......................................•.........•...............•.....• 619-279-8034 

Gamma Scientific Inc., 3777 Ruffin Rd., San Diego, CA 92123 . . . . . . . • . .. 619-279-8034 
§ Gates, Goo. W, & Co., Inc, 1209 Hempstead Tpke., Franklin Sq, NY 11010 

....•.••..................................................•............ 516-352-2904 
§ General Electric Co, Specialty Mktg. Oper, Nela Park, Clevland, OH 44112 

. . . . . . . . . • . . . . . . . . . . . . . .... . .. .. . . . . . . . .. . . . .. . .. . .. .. . .. . . . . . .. .. . .... 216-266-3494 
§ GTE SylVania Lighting, Sylvania Lighting Center, 100 Endicott SL Danvers, MA 01823 

....................................................................... 617-777~19oo 
§tLarnpTechnology,Inc.,I645 Sycamore Ave, Bohemia. NY 11716 •.•... 516-567-1800 

Leecraft Mig.. 21-02 44th Rd., Long Island City, NY 11101 .............. 718-392-8800 
§t Lohuis U.SA Inc., 949 PinarPlace, Santa Rosa, CA95401 ...••.......... 707-579-1703; 

BQ().922-5267;BQ().345-5267 
§ North American Philips Lighting, Bank St, Hightstown, NJ 08520 ....•. ,. 609-448-4000 
t Piasmarc Technologies, Inc., 180 Passaic Avenue, Fairfield, NJ 07006 .. 201-575-0870 

Poulin Associates, InC-, 302 North Rd., Sudbury, MA 01776 .............. 617-443-7333 
Precision Lamp. Inc., 480 Aaron Dr., Cotati, CA 94928 ....•..•........•.. 707-792-0333 

§Shelly Associates, Inc, 14281 Chambers Road. Tustin, CA 92660 ....... 714-669-9850 
§Shokai Far East. LId., 280 North Central Ave., Hartsdale, NY 10530 ...•. 914-681-0700 

Welch Allyn, Inc., Industrial Products Division, Jordan Rd., Skaneateles Falls, NY 
13153-0187 .......................................................... 315-665-8945 

Lamps, Ultraviolet-2460 
§American Ultraviol~ 562 Centrai Avenue, Murray Hill, NJ 07974 ........ 201-665-2211 

Aristo Grid Lamp Prods., 65 Harbor Ad., Port Washington, NY 11050 .... 516-944-3030 

§-Product sold through distributors t-Product meets Mil specs EEM 1988 



PRODUCT INDEX & DIRECTORY Light Emitting Diodes (LEDs), 
§ BulbtrOnics, Inc., 45 Banfi Plaza, Farmingdale, NY 11735 ................. 516-249-2272; 

1-800-654-8542 
tClean Room Prods., 1800 Ocean Ave., Ronkonkoma, NY 11779-6528 .. 516-589-7000 

Ealing Electro-Optics, New Englander Industrial Park, HOlliston, MA 01746 
............................. ........................ 617-429-8370;1-800-343-4912 

EG&G, Inc., Electr(){)ptics Div., 35 Congress St, Salem, MA 01970 ..... 617-745-3200 
§Gates, Geo. W., & Co, Inc, 1209 Hempslead Tpke., Franklin Sq., NY 11010 

· . . . . . .. . . .. . . . . .. . .. .. .. . .. . .. . . . . . . . . .. . .. . . . . . . . . .. . . . . .. . . . . . . . . . .. 516-352-2904 
§ General Electric Co, Specialty Mktg. Oper, Nela Park, Clevland, OH 44112 

· .. . . . . . . . . . . . . . . . . . . .. ... . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . .. . . . . .. .. . .. 216-266-3494 
GTE Sylvania Lighting. Sylvania Lighting Center, 100 Endicott St, Danvers, MA 01923 

....................................................................... 617-777-1900 
Hamamatsu Photonics KK., 325-6 Sunayama-Gho, Hamamatsu City, Shizuoka Pre!, 

JAPAN ................ : .............................................. 0534-52-2141 
tHanavia, 100 Chestnut St, Newark, NJ 07105 .......................... 201-589-4300 

Kantz Electronic Industry, 1804 Wall Church Rd, Wall Township, NJ 07719 
....................................................................... 201-974-0090 

§tKeml~e Labs., Inc., 1819 W. Grand Ave, Chicago,lL 60622 ............. 312-829-6050 
§Lamp Technology, Inc, 1645 Sycamore Ave, Bohemia, NY 11716 ...... 516-567-1800 
§Luxo Lamp Corp, P.o. Box 951, Port Chester, NY 10573 ............... 914-937-4433 
§Shokai Far East, Ltd., 280 North Central Ave, Hartsdale, NY 10530 ..... 914-681-0700 

§tSpectronics Corp, 956 Brush Hollow Rd., Westbury, NY 11590 ......... 516-333-4640 
§ Techni-Tool, 5 Apollo Rd., Box 368, Plymouth Meeting, PA 19462 ....... 215-825-4990 
tUVP,-lnc, 5100 Walnut Grove Ave., P.O. Box 1501, San Gabriel, CA 91778 

....................................................................... 818-285-3123 
Vactronic Lab. Equip. Inc., 160 Wilbur Place, Bohemia, NY 11716 ....... 516-567-0520 
Vottarc Tubes, 176 Linwood Ave, Fairfield, CT 06430 ........ 203-255-2633 

§ Xenon Corp, 20 Commerce Way, Wobum, MA 01801 ................... 617-938-3594 

Lamps, Xenon-2460 
Altair Exchange Corporation, 19205 Parthenia St, St •. F, Northridge, CA 91324, 

818-701-6977;800-824-5620 ....................................... B.l034 
JKL Components Corporation, 13343 Paxton St, PaCoima, CA 91331, 
818-89~019 .................................................... B·1135 

§ Alan Gordon Emprs., Inc., P.O. Box 3914, 5362 Cahuenga Blvd., N. Hollywood, CA 91601 
· . • . . . .. . .. .. .. . .. . . . . . . . . . . . . . . . . .. . . . .. . .. . . . .. .. . .. . . . . .. . . . .. . . . . .. 818-985-5500 

t Amglo, 5265 Michigan Ave, Rosernon~ IL 60018 ....................... 312-671-4321 
§ Bulbtronics, Inc., 45 Banfi Plaza, Farmingdale. NY 11735 ................. 516-249-2272; 

1-800-654-8542 
Christie Electric Corp, 18120 S. Broadway, Gardenia, CA 90248 . 213-320-0808 
Cord Electronics, Inc., 177 Cantiague Rock Rd., Westbury, NY 11590 ... 516-935-3640 
Ealing ElectrcrOptics, New Englander Industrial Park, HOlliston, MA 01746 . 

· ................................................... " 617-429-8370;1-800-343-4912 
EG&G, Inc., ElectrcrOptics Div, 35 Congress St, Salem, MA 01970 ..... 617-745-3200 
Electro Scientific Inds., 13900 NW. Science Pk. Dr, Portland, OR 97229 

........................................................................ 503-641-4141 
§ Gates, Geo. W, & Co, Inc, 1209 Hempstead Tpke, Franklin Sq., NY 11010 

· .. . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . . .. 516-352-2904 
GTE Sylvania Lighting. Sylvania Lighting Center, 100 Endicott St, Danvers, MA 01923 

....................................................................... 617-777-1900 
Hamarnatsu Photonics KK., 325-6 Sunayarna-Gho, Hamamatsu City, Shizuoka Pre!, 

JAPAN ................................................................ 0534-52-2141 
tHanovia, 100 Chestnut St, Newark, NJ 07105 .......................... 201-589-4300 

ILC Technology, Inc, 399 Java Or., Sunnyvale, CA 94089 ............... 408-745-7900 
t Irntronics Industries, 11930 31st Q N., St Petersburg, FL 33716 ........ 813-572-9010 

§tKeml~e Labs., Inc, 1819 W. Grand Ave, Chicago, IL 60622 ............. 312-829-6050 
§Larnp Technology, Inc, 1645 Sycamore Ave, Bohemia, NY 11716 ...... 516-567-1800 
§ North American Philips Lighting. Bank St, Hightstown, NJ 08520 . . . . . . .. 609-448-4000 
t Plasmarc Technologies, Inc, 180 Passaic Avenue, Fairfield, NJ 07006 .. 201-575-0870 

Precision Lamp Inc, 480 Aaron Or, Cotati, CA 94928 ................... 707-792-0333 
§Shokai Far Eas~ Ltd., 280 North Central Ave, Hartsdale, NY 10530 ..... 914-681-0700 
t UVP, Inc., 5100 Walnut Grove Ave., P.O. Box 1501, San Gabriel, CA 91778 

· . . . . . . . . . . . . . . . . . . . . . . . . . .. ... . .. . . .. ... . . . . .. . . . . . .. . . .. .. . . . . . . . . . .. 818-285-3123 
Xenon Corp, 20 Commerce Way, Woburn, MA 01801 ................... 617-938-3594 

LANs - See Networks, Computer, Local Area (Vol. D) 

Laser Systems-4100 - See Vol. D 

Laser Components & Laser Accessories-3700 
t Analog Modules, Inc., 126 Baywood Avenue, Longwood, FL 32750, 

305-339-4356/4355 . .. • . . .. . . .. . . .. . . . . . .. . . . . . • . . • .. . • . .. .. . • . ... 1)01006 
§t Andersen laboratories, 1280 Blue Hilla Ave., Bioomfleld, CT 06002,203-242-0761 

................................................................. A·1497 
Power Technology, Inc., P.O. Box 9769, Uttle Rock, AR 72219, 501-568-1995 

........•.•.••.•.•.••••.•••....•••.•....•...•.•...•...••...•...•. 1)01937 
Sharp, Microelectronics DiY., OptoelectroniCS, Sharp Plaza, Mahwah, NJ 07430, 

201-529-8757 .................................................... A.2144 
Advanced Kinetics, 1239 Victoria St, Costa Mesa. CA 92627 ........... 714-646-7165 

§Aerolech, Inc, 101 Zeta Or, Pittsburgh, PA 15238 ....................... 412-963-7470 
§Apollo Lasers, Inc., 20977 Knapp St, Chatsworth, CA 91311 ............ 818-407-3000 

AT&T, 555 Union Blvd., Allentown, PA 18103 ........................ 1-800-372-2447;ln 
Canada:I-800-553-2448 

§ Atomergic Chernetals Corp., 91 Carolyn Blvd., Farmingdale, NY 11735-1527 
· . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 516-694-9000 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 
Jose, CA 95119-1371 ................................................ 408-629-1100 

Burleigh Instruments Burteigh Pk., Fishers, NY 14453 .................. 716-924-9355 
Chicago Laser Systems, Inc., 4034 N. Nashville Ave., Chicago, IL 60834 

t Cleveland Crystals, Box 17157, Euclid, OH 44117 ............. , ...... .. 
t Coherent General, Inc., .Picf<er Ad., Sturbridge, MA 01566 ............... . 
Coheren~ Inc., 3210 Porter Dr, Palo Atto, CA 94304 .................... . 

t Control Laser Corp., 7503 Chancellor Dr., Orlando, FL 32609 .......... ; . 
t D. O. Industries, 317 E. Chestnut St, E. Rochester, NY 14445 .......... . 

312-282-2710 
216-486-6100 
617-347-2681 
415-493-2111 
305-436-2500 
716-385-4920 

Ealing EIect'crOptics, New Englander Industrial Park, Holliston,MA 01746 

EG&G, Inc., Electronics Components Div., 35 Congress St, Salem, MA 01970 

t Electric Motor Engineering. 1847 Victory Blvd., Glendale, CA 91201 .... . 
ElectroPhysics Corp, 48 Spruce St, Nutley, NJ 07110 ................. . 
Electro Scientific Inds., 13900 NW. Science PI<. Dr, Portland, OR 97229 

....................................................................... 503-641-4141 
EKec Instruments Inc., P.O. Box 9610, Daytona Bch, FL 32020 . . 904-253-5328 

§ General Optronics Corp, 2 Olsen Ave, Edison, NJ 08820 ............... 201-549-9000 
GTE Govemment Systems Corp. P.O. Box 7188, Mountain View, CA 94039 

· . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 415-966-;1000 
Hewlett-Packard Co, 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 

.. .. .. .. .. .. .. .. .. . . . .. .. .. . .. .. .. . .. .. .. .. .. . .. .. .. .. . .. .. .. . .. ... Call Local SIs. Off. 
High Vottage Engrg. Corp., S. Bedford St, Burlington, MA 01803 ......... 617-272-1313 
H~achi America, Ltd, 2210 OToole Ave, San Jose, CA 95131 .......... 408-435-8300 

§t International Laser Sys., 3404 N. Orange Blossom Trai\ Orlando, FL 32804 
.............................................................. 305-295-4010 

t KLC/Karl Lambrecht Corp, 4204 N. Lincoln Ave, Chicago, IL 60618 .... 312-472-5442 
t Kontes, Kimble Div. of Owensill., 1001 Spruce St, Vineland, NJ 08360 ................ . 

609-692-8500 
§t Laakmann Electro-Optics, Inc, 33052 Calle Aviador, San Juan Capistrano, CA 92675 

· . . . . . . . . . . . . . . . . . . . . . . . .. ............................................ 714-493-6624 
§t Laser Concepts, Omega Organization Int~ P.O. Box 33623, Seattle, WA 98133 

................... ................................................... 206-364-7881 
Lincoln Laser Co, 234 East Mohave, Phoenix, AZ. 85004 ............... 602-257-0407 
Lumonics Material Processing Corp. 12163 Globe Rd., Livonia, MI48150 

313-591-0101 
§Macrodyne, 1004 Princetown Rd., Schenectady, NY 12301 ............. 518-356-3500 

Maxwell LaboratOries, 8888 Balboa Avenue, San Diego, CA 92123-1506 
...................................................................... 619-279-5100 

tMelies Grio~ Optics, 1770 Kettering St, Irvine, CA 92714. 714-261-5600 
tMERET, Inc., 1815 24th St, Santa Monica, CA 80404-4998 ....... 213-829-7496 

Nol\ J. A Co., P.O. Box 312, Monroeville, PA 15146 .................... 412-733-1089 
Ortel Corp., 2015 W. Chestnut St, Alhambra, CA 91803 ................. 818-281-3636 
Photon, Inc., 970 Univ~ Ave, Los Gatos, CA 95030 ................. 408-354-5600 
Quantronix, 49 Wireless Blvd., P.O. Box 9014, Sm~htown, NY 11788 .... 516-273-6900 
Raytheon Co., Laser Products, 465 Centre St, Quincy, MA 02169 ....... 617-479-5300 
RMF Products, Inc., 1275 Paramount Pkwy, P.O. Box 520, Batavia, IL 60510 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . .. . . . . . . . . . .. ................... 312-879-0020 
Spiricon, Inc., 2600 North Main, Logan, UT 84321 ....................... 801-753-3729 
SlaHalllnc, 7 Woodland St, Providence, RI 02908 ...................... 401-351-8282 

§Sun Research, Inc .. Box 210, Old Bay Rd., New Durham, NH 03855 .... 603-859-7110 
Tektronix, Ire, P.O. Box 500, 76/260, Beaverton, OR 97077 ............ 800-835-9433 
Tektronix, Inc, Hybrid Components Operation, P.O. Box 500, Beaverton, OR 97077 

....................................................................... 503-627-4220 
Thermal Amer. Fused Quartz Route 202, Montville, NJ 07045 .......... 201-334-7770 

t Union Carbide Corporation, Industrial Chemicals Div, Crystal Products Dept, 9320 
Chesapeake Dr, Sle. 216, San Diego, CA 92123 ...................... 619-279-4500 

t Unique Optical Co, Diversified Optical Corp. P.O. Box 585, Farmingdale, NY 11735 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 515-420-0288 

t U. S. Laser Corp., 825 Windham Court North, Wyckolt, NJ 07481 ........ 201-848-9200 
Xenon Corp., 20 Commerce Way, Woburn, MA 01801 ................... 617-938-3594 

Laser Diodes - See Diodes, Laser (Vol. A) 

Latches, Panels & Cabinets-2400 - See Vol_ C 

LCOs - See Diodes, Liquid Crystal (Vol. 8) 

Lead Assemblies, High Voltage-Also See Connectors; 
Cable Assemblies & Harnesses-6000 - See Vol. C 

Lead Preparation Equipment, Surface Mount-4100 -
See Vol. D 

Leads, Test & Adapters-2900 - See Vol. D 

LEOs - See Diodes, Light Emitting (LEOs) (Vol. 8) 

Light Emitting Diodes (LEOs), Surface/Mount-3700 
Clalrex ElectroniCS, Clairex Corporation, 560 S. 3rd Ave., MI. Vernon, NY 10550, 

914-664-6602 .................................................... B·1270 
§ Industrial Devices, Inc., 260 Railroad Ave., Hackensack, NJ 07601, 201-489-8989 

............................. ,.............................. B·113O-1131 
Ledtronics, Inc., 4009 Pacific Coast Hwy., Tonance, CA 90505, 213-676-7996 

.............................................................. ; .. 801079 
Sharp, Microelectronics Div., OptoelectroniCS, Sharp Plaza, Mahwah, NJ 07430, 

201-529-8757 .................................................... B·1151 
AT&T, 555 Union Blvd., Allentown, PA 18103 ........................ 1-800-372-2447;ln 

Canada:I-800-553-2448 
§ Baknor Industries Limited, 2209 Ounwin Drive, Mississauga, ONT, CANADA L5L 1 XI 

....................................................................... 416-828-2400 
ELMA Electronic Inc., 41440 Christy Street, Frernon~ CA 94538 ......... 415-656-3400 

§ EPD Electronics, Inc., 16921 S. Western Ave., Ste. 110, Gardena, CA 90247 
....................................................................... 213-323-7771 

Hewlett-Packard Co, 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 
· . . . . . . . . .. . . . . . . . . . .. . .. . . . .. .. . . . . • . . . . . .. . .. .. . . .. . .. . .. . . .. .. .. Call Local Sis. Off. 

Miyakawa America Corp., 408 E Devon Ave., Elk Grove Village, IL 60007 
....................•.................................................. 312-640-0515 

§t NEC Electronics, Inc:, 401 Ellis Street, Mountain Vlf1w, CA 94039-7241 .. 415-960-6000 
§ Nepenthe, Inc., 2471 E. Bayshore Road, Palo Alto, CA 94303 ............ 415-856-9332; 

800-NEPENTHE 
§ Rohm Corp., 8 Whatney, Irvine, CA 92718 ...........................•... ·714-855-2131 
§ Rohm Corporation, 8 Whatney, Irvine, CA 92718........................ 714-855-2131 
§Shelly Associates, Inc, 14281 Chambers Road, Tustin, CA 92680 ....... 714-889-9850 

EEM1988 §-Product sold through distributors t-Product meets MIL specs 



Light Emitting Diodes (LEDs)-3700 (Cont'd) 

Topfligh~ 160 East 9th Ave. York; PA 17404 ............. 717-843-9901;8()()'233-9366 

Lenses, Filters, Windows, Infrared - Also see Filters, 
Color, Panel light; Lenses, Readout & Display-3700 

t JMJ Technical Prods., 50 Wheele.r PQint Rd., Newark, NJ 07105, 201-589-4257 
.................................................................. C·l633 

t LedlrQnlcs, Inc., 4009 Pacific Coast Hwy., Torrance, CA 90505,213-676-7996 
............................................................ : .... S·1125 

Oxley, Inc., 25 Suslne88 Pk.Dr., P.O. Box 814, BranfOrd, CT 06405,203-488-1033 
................................................................. B·1142 

RMF Products, Inc., 1275 ParamQunt Pkwy., P.O. Box 520: Batavia, IL 60510, 
312-879-0020 .................................................... C·l635 

t Applied Optics Center Corp. Varo, Inc. 2005 Whitfield Industrial Way, Sarasota, FL 
34243 ............................................................... 813-756-0636 

t Balzers Optical Corporation, 170 Locke Dr, Marlboro,MA 01752 617-481-9860 
Burleigh Instruments, Burleigh Pic, Fishers, NY 14453 .................. 716-924-9355 
Cerarnasea\ Box 260, New Lebeno~ NY 12125,...................... 516-794-7800 

t Cleveland Crystals, Box 17157, Euclid, OH 44117 ............... 216-486-6100 
Coheren~ Inc. 3210 Porter Dr, Palo ARo, CA 94304 .. .. . . .. .. .. .. .. . .... 415-493-2111 

t D. O. Industries, 317 E Chestnut St, E Rochester, NY 14445 ........... 716-385-4920 
t Dontech, Inc, 700 Airport Blvd., Doylestown, PA 18901 ................... 215-348-5010 

Dubbledee Diamond Corporation, D. Drukker & Zn. N.V. 100 Stierli Ct, Mt Arlington, NJ 
07856 ................................. ; .............................. 201-77(}-1420 

t Ealing Electro-Optics, New Englander Industrial Park; Hollisto~ MA 01746 
.................................................... 617-429-8370;1-8()()'343-4912 

§tErcona, 101 Main/Patchogue Ad., Port Jefferson Sta., NY 11776 ........ 516-331-5500 
Fresnel Optics, Div. of Alliance Tool Corp, 1300 Mt Read Blvd., Rochester, NY 14606 

.......... , ..................................... 716-647-1140 
§tGlar-Ban, A Mark IV Company, 199 Wales Ave. Tonawanda, NY 14150 

.. . . .. .. .. . . . .. .. .. .. . ... ............................................. 716-694-5076 
§ IR Scientific, Box 110, Carlisle, MA 01741 ............................... 617-667-7110 
tKLC/KarI uimbrecht Corp. 4204 N. Uncoln Ave. Chicago, IL 60616 .... 312-472-5442 
tMelies Grio~ Optics, 1770 Kettering St, Irvine CA 92714....... 714-261-5600 
§Optics for Research, Inc. P.O. Box 62, Caldwell, NJ 07006 .............. 201-226-4460 

Optima Precision, Inc. 3626 Hightide Drive, Rancho Palos Verdes, CA 99274 
...................................... : ................. 8()()'544-4418;213-377-4118 

t Plumer Precision Optics, 601 Montgomery Ave., Pennsburg, PA 18073 .. 215-679-6272 
t Saphikon, Inc. 51 Powers Sl. MiHord, NH 03055 ........... ........ 603-673-5831 

Savoy Electronics, P.O. Box 5727, Ft Lauderdale, FL 33310 ............ 305-563-1333; 
8()()'327-1282 

Schott Electronics, 42 Silvermine Road, Seymour, CT 064B3 ... 203-861-0102 
Schott Glass.Technologies, Inc. 400 York Ave., Duryea, PA 16642 ...... 717-457-7485 

tTeledyne Camera Sys., 131 N. Fifth Ave., Arcadia, CA 91006 ...... ; ..... 818-359-6691 
t Unique Optical Co. Diversified Optical Corp. P.O. Box 585, Farmingdale, NY 11735 

.. .. .. .. .. .. ... ....................... 516-42(}-0288 
§Carl Zeiss, Inc., One Zeiss Drive, Thornwood, NY 10594 ................ 914-747-1800 

Lenses, Optical & Camera-3700 
Alan Gordon Entprs., Inc, P.O. Box 3914, 5362 Cahuenga Blvd., N. Hollywood, CA 91801 

. . . . . . . . . . .. . . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 816-985-5500 
tBaizers Optical Corporation, 170 Locke Dr. Marlboro, MA 01752 ........ 617-481-9860 
§Coherent Genera~ Inc. Picker Ad., Sturbridge, MA 01566 ................ 617-347-2681 
Coheren~ Inc. 3210 Porter Dr. Palo AHa, CA 94304 ..................... 415-493-2111 

to. O.lndustries, 317 E Chestnut St, E Rochester, NY 14445 ........... 716-385-4920 
t Ealing Electro-Optics, New Englander Industrial Park; Holliston, MA 01746 

...................................................... 617-429-8370;1-BQO.343-4912 
§t Ercona, 101 Main/Patchogue Rd., Port Jefferson Sta., NY 11776 ........ 516-331-5500 

Fresnel Optics, Div. of Alliance Tool Corp., 1300 Mt Read Blvd., Rochester, NY 14606 
..... .............................. ............. .......... .......... 716-647-1140 

§General Hardware MIg. 80 Whne St, New York; NY 10013 ............ 212-431-6100 
Heitz, Karl, Inc. p.o. Box 427, Woodside, NY 11377 ........ . . . . . . . . . . . .. 716-565-0004 

tKLC/Karl Lambrecht Corp. 4204 N. Uncoln Ave., Chicago, IL 60618 .... 312-472-5442 
t Lenox Instrumen~ 265 Andrews Ad., Trevose, PA t 9047 ................ 215-322-9990 
tMelies Grio\ Optics, 1770 Keffering St, Irvine, CA 92714 ... ............ 714-261-5600 
§ Optics for Research, Inc. P.O. Box 82, Caldwell, NJ 07006 .............. 201-226-4480 
t Plu01llt Precision Optics, 601 Montgomery Ave., Pennsburg, PA 18073 .. 215-679-6272 

Rolyn Optics Co, 706 Arrowgrand Circle, Covina, CA 91722-2199 
................................................... 816-915-5707/5717 

Savoy Electronics, P.O. Box 5727, Ft Lauderdale, FL 33310 ....... 305-563-1333; 
8()()'327-1282 

Schott Glass TechnologIes, Inc. 400 York Ave. Duryea, PA 16642 . 717-457-7485 
§Shokai Far Eas~ Ltd., 280 North Central Ave. Hartedale. NY 10530 ..... 914-681-0700 
§ SteiIRing Instrrnen1s, Inc, 671 Enchanted Way, Pacific Palisades, CA 90272 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. .................................... 2t 3-459-2930 
tTeledyne Camera Sys., 131 N. Fifth Ave., Arcadia, CA 91006 ............ 816-359-6691 
t Unique Optical Co, Diversified Optical Corp. P.O. Box 585, Farmingdale, NY 11735 

. .. .. .. . .. .. .. . .. . . . . .. .. . .. . .. .. .. .. .. .. .. .. .. . .. . . ... 516-42(}-0286 
§tVicon Industries, Inc. 525 Broad Hollow Rd., .... elville, NY 11747 ........ 516-293-2200 

§ Carl Zeiss, Inc., One Zeiss Drive, Thornwood, I~Y 10594 ............... 914-747-1800 

Lenses, Readout & Display - Also see Filters, Color, 
Panel light; Lenses, filters, Windows, Infrared-2450 

§ Industrial DeVices, Inc., 260 Railroad Ave., Hackensack, NJ 07601, 201-489-8989 
............................................................ S·113O,1134 

Industrial ElectrQnic Engineers, n40 LemQna Ave., Van Nuys, CA 91405, 
818-787-0311 .................................................... B.l074 

t JMJ Technical Prods., 50 Wheeler PQint Rd., Newark, NJ 07105, 201-589-4257 
................................... , •..•.••••••••.••••.•.•.•••••. C·1633 

Oxley, Inc., 25 Business Pk. Dr., P.O. SQX 814, Srantord, CT 06405,203-486-1033 

PQi;,;';;d ec;;p.;;.di~~: Pbl~ri~~; Di~:, '1 ii~I;'-~ci 'Rei:, . N~;';':.;.;d: MA' 02062: . S·1142 

800-225-2770 ....................... ; ............ ,............... S.1084 
RMF Products, Inc., 1275 ParamQunt Pkwy., P.O. SQX 520, Satavia, IL 60510, 

312-879-0020 .................... :............................... C.1635 

PRODUCT· INDEX & tDIRECTORY 
SIQan CQ., n04 San FernandQ Rd .. Sun Valley, CA 913~367, 213.-875-1123 

•••••••••• .. ..•....•.. ..••. ..•. . •. .•.•. •••. .•.•. .. .•.. .••••. S·1155-1160 
§t Sorenson Lighted CQntrols, 75 Locust St., Hartford, CT 06114, 

203-527-3092;1-800,243-0240 ..................................... S.1161 
§ Visual CQmmunications CQ., Inc., 7920 ArjQns Dr., Ste. G, San DiegQ, CA 92126, 

619-549-6900 ............................................... S.1099-1100 
Atlantic Optical Moulding, Ellis Sl. P.O. Box 309. Dudley. MA 01570... 617-943-1746 

tBalzers Optical Corporation, 170 Locke Dr., Marlboro, MA 01752.. ..... 617-481-9660 
Display Devices, Inc. Box 667. Encintlas, CA 92024 . . . . 619-753-0113 

t Dontech, Inc. 700 Airport Blvd., Doylestow~ PA 18901 .................. 215-348-5010 
§ Electro-Mech Comppnen1s, Inc., 1826 N. FloradaJe Ave, South EI Monte, CA 917;!3-3689 

................ ....... ......... ... 816-442-7180 
§tErcona, 101 Main/Patchogue Rd., Port Jefferson Sta, NY 11776 ........ 516-331-5500 

Fresnel Optics, Div. of Alliance Tool Corp., 1300 Mt Read Blvd, Rochester. NY 14606 
................ ....... ......... .......... ............ 716-647-1140 

§t Glar-Ban, A Mark IV Company, 199 Wales Ave., Tonawanda, NY 1415~ 
............... 716-694-5076 

Leecraff Mfg., 21-02 44th Rd, Long Island Ctly, NY 11101 ............. 716-392-8600 
§ Lucas Duralith Corporation, 525 Orange Sl. Millville, NJ 06332 ........ 609-825-6900 
tMelies Grio~ OptiCs, 1770 Kettering St, Irvine, CA 92714...... ........ 714-261-5600 
t Moldtronics, Inc. 703 Rogers St, Downers Grove, IL 60515 .......... 312-966-7000 
§ NOBEX Div. Griffith Plastics Corp., 1027 Calijornia Dr, Box 4365, Burlingame, CA 94010 

........•................................................. 415-342-8170 
Noll, J. A Co., P.O. Box 312, Monroeville, PA 15146 ..................... 412-733-1089 
Oak Switch Systems, 1 00 S. Main St, Crystal Lake, IL 60014 . 815-459-5000 

§ Optics for Research, Inc., P.O. Box 62, Caldwell, NJ 07006 .......... 201-226-4480 
Penn Keystone Corp., Div. of C & K Components, Ives Road, Wallingford, CT 06492 

.. .. . .. .. .. .. . .. .. .. . .. .. .. .. .. .. .. .. .. .. .. 203-269-8701 
Rolyn OptiCS Co., 706 Arrowgrand Circle, Covina, CA 91722-2199 

......................... 816-915-5707/5717 
§ Shelly Associates, Inc., 14281 Chambers Road, Tustin, CA 92680 ....... 714-669-9650 

§t VCH Incorporated, Chicago Miniature, 1060 Johnson Drive, Buffalo Grove, IL 60089 
.. .. .. .. .. .... .............. 312-459-3400 

Lids, Hybrid Package-3130 - See Vol_ A 

Light Choppers-3700 
Ealing Electro-Optics, New Englander Industrial Park; HOlliston, MA 01746 

................ 617-429-8370;1-8()()'343-4912 
EG&.G Gamma Scientific, Div. of EG&G Inc, 3777 Ruffin Rd, San Diego, CA 92123 

........................... .............. ....................... 619-279-8034 
t Electro-Opticallndustries, Box 3770, Santa Barbera, CA 93130 

.. .. .. .. .. .. ... ........................... ... 805-964-6701 (ext 260) 
t Frequency Control Products, Inc., American Time Products Div., 430 Commack Rd, Deer 

Pic, NY 11729 ...... ........ ........ .. ...... 516-243-5730 
ITHACO, Inc., Meas. & Control Instrs. Div., 735 W. Clinton Sl. P.O. Box 6437, Rhaca, NY 

14851-6437.............................. .. .......... 607-272-7640 
t Millivac Instruments, Inc., Box 997, Curry Rd. Ext, Schenectady, NY 12301 

. .. .. .. . .. .. .. .. .. .. . . .. .. .. .. .. . . .. .. . .. .. . .. .. .. . . . .. . .. .. .. .. .. .. ... 516-355-8300 
Motorola Ceramic Produc1s, Components Division, 4800 Alameda Blvd N.E, 

Albuquerque, NM 87113 ............................. 505-822-8801 
t Philamo~ Inc. 33 Dubon Ct, Farmingdale, NY 11735 ..... 516-249-2700 
Photo~ Inc. 970 University Ave., Los Gatos, CA 95030 .. 406-354-5600 

Light Pens-2000 - See Vol. D 

Light Sources, Fiber Optic - Also see Generators, Light 
'Pulse-2475 

t Advante81 America, Inc., 300 Knightsbridge Parkway, UncQlnshire, IL 60069, 
312-634-2552 ,.............................................. 001196,1204 

AMP, Box 3608, Harrisburg, PA 17105, 800-362-5673 •.•.•••• C·1165,1271-1272 
Berkeley Nucleonics CQrp., 1121 Regatta Sq., RichmQnd, CA 94804, 415-234-1100 

................................................................. 001219 
Fiberoptic Systems, Inc., 4860-S E. Los Angeles Ave., Simi Valley, CA 93063, 

805-583-2086 .................................................... S.1167 
§t NEC EIectrQnics, Inc., 401 Ellis Street, Mountain View, CA 94039-7241, 

415-960-6000 .......................................... S·1173,1279,1281 
American Volpi Corp., 26 Aurelius Ave. Auburn, NY 13021 .............. 315-253-9707 
Antel Optronicslnc., 3325B Mainway, Burlington, Ontario, CANADA L7M lA6 

. .. . .. . .. . .. .. .. .. .. .. . .. . .. ............. , . . ... 416-335-5507 
§ Banner Engineering Corp, 9714 - 10th Ave. N. Minneapplis, MN 55441 

... .. . .. .. .. .. .. .. . .. . ... .. .............. , .......................... ,. 612-544-3164 
§tCodenoli Technology Corp. 1086 N. Bwy. Yonkers, NY 10701 ... 914-965-6300 

Dai-Ichi Shoji of Amer.lnc. t50 Fifth Ave., Suite 645, New York; NY 10011 
............................. ...................... ............. 212-691-9050 

Dolan-Jenner Inds., Box 1020, Wobur~ MA 01801 ....................... 617-935-7444 
Ealing Electro-Optics, New Englander Industrial Park; Holliston, MA 01746 

. . . . .. .. .. .. .. .. .. .. . .. . 617-429-8370;1-BQO.343-4912 
Efector, Inc., 805 Spring Dale Dr., Exton, PA 19341 ....... 215-524-2ooo;BQO.441-8246 
Fiberoptics Technology, Inc., Quassett Rd. Pornfre~ CT 06258 .... . . . . .. 203-926-0443 
Fibronics International Inc., Communications Way, Independence Park; Hyannis, MA 

02601-1892 ................................................. 617-776-0700 
Gates, Geo. W, & Co, Inc., 1209Hempstead Tpke., Franklin Sq., NY 11010 

............................. ,................ ........................ 516-352-2904 
§ General Optronics Corp. 2 Olsen Ave., Edison, NJ 06820 ............... 201-549-9000 
tGilway Technical Lamp, 800 W. Cummings Pk., Woburn, MA 01801 ..... 617-935-4442 

INTELeO, 8 Craig Road, Acton, MA 01720 .............................. 617-264-4465 
§t ITT Electro-Optical Prods. ITT Corporation, 7635 Plantation Rd., Roanoke, VA 24019 

.. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. . .... 703-563-0371 
§tLamptronix Co., Ltd. 81 N. Williams St, Crystal Lake, IL 60014 .......... 815-455-0400 
§t Laser Diode, Inc., Morgan Crucible, 1130 Somerset St, New Brunswick, NJ 08901 

............. ................ ....................... 201-249-7000 
§ Laser Precision Corp., 1231 Hart St, Utica, NY 13502 ................... 315-797-4449 

Motorola Semiconductor Prods. Sector, 3102 North 56th Str~ Phoenix, AZ 
85016-6606. ............................................... 602-244-6900 

Ortel Corp., 2015 W. Chestnut St, Alhambra, CA 91803 ................ 818-261-3636 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUC11NDEX & DIRECTORY 

Photodyne Inc., 3760 Calle Tecate, Camarillo, CA 93010 .............. .. 805-388-8378 
Rehlander Assocs., 118A Bridge St, Beverly, MA 01915 ................. 617-922-5961 
Schott Glass Technologies, Inc., 400 York Ave., Duryea, PA 18642 ...... 717-457-7485 
Sharp, Microelectronics Div, Optoelectronics, Sharp Plaza, Mahwah, NJ 07430 

....................................•.................................. 201-529-8757 
C. G. Soar, Inc, 434 Windsor PIt Dr, Dayton, OH 45459................. 513-434-7643 

§t Standard Wire & Cable Co., 2345 Alaska Ave., EI Segundo, CA 90245 ... 213-536-0006; 
(800)-447-0006/821-5276 

Sumitronics, Inc. Sumitomo CorporatiOn, 580 N. Pastoria Ave, Sunnyvale, CA 94086 
.................................................... .............. 408-737-7683 

Tektronix, Inc., P.O. Box 500, 76/260, Beaverton, OR 97077 800-835-9433 
tTexas Optoelectronics, Inc, 714 Shepherd Or, Garland, TX 75042 ..... 214-487-0085 

U.S. Instr. Rentals, 2986 Campus Dr, San Mateo, CA 94403 . . . . . . . . . 800-824-2873 
Welch Allyn, Inc., Industrial Products Division, Jordan Rd, Skaneateles Falls, NY 

13153-0187 ...... .......................... 3t 5-685-8945 
tVork Technology, Inc, 210 N. Glenoaks Blvd, Ste. C, Burbank, CA 91502 

818-955-8927 

Light Sources, Infrared - Also see Generators, Light 
Pulse-3700 

Berkeley Nucleonics Corp., 1121 Regana Sq., Richmond, CA 94804, 415-234-1100 
•...•..•.•...••••.•.•.•.•.••.•.•.••...•...•. .•.•. . ..•... .. .•.. .•. 001219 

§ NEC Electronics, Inc., 401 Ellis Street, Mountain View, CA 94039-7241, 
415-960-6000 •..•.•.•.•••.........•...•..•.•...•.........•.• B·1280-1281 

t Analog Modules, Inc., 126 Baywood Avenue, Longwood, FL 32750 
. . . . . . . . . . . . . . . . . . . . . . . . . 305-339-4356/4355 

§ Banner Engineering Corp, 9714 - 10th Ave. N., Minneapolis, MN 55441 
...................................... .............. 612-544-3164 

Dala Instruments, Inc, 100 Discovery Way, Acton, MA 01720 ........... 617-264-9550 
Ealing ElectrcrOptics, New Englander Industrial Park, Holliston, MA 01746 

................................................. 617-429-8370;1-800-343-4912 
EG&G Gamma Scientific, Div. of EG&G Inc, 3777 Ruffin Rd., San Diego, CA 92123 

. . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. 619-279-8034 
§tGlar-Ban, A Mark IV Company, 199 Wales Ave. Tonawanda, NV 14150 

716-694-5076 
High Technology Sensors, Inc. 262 E. Hornbeam Dr, Longwood, FL 32779 

.. .. .. .. .. .. .. . 305-423-1755 
§IR ScientifiC, Box 110, Carlisle, MA 01741 ............... 617-667-7110 

§t Laser Diode, Inc., Morgan Crucible, 1130 Somerset St, New Brunswick, NJ 08901 
....................................................... 201-249-7000 

Ledtronics, Inc., 4009 PacHic Coast Hwy, Torrance, CA 90505 .......... 213-676-7996 
Ortel Corp., 2015 W. Cheslnut St, Alhambra, CA 91803 ................. 818-281-3636 
Plasmarc Technologies, Inc., 180 Passaic Avenue, Fairfield, NJ 07006 .. 201-575-0870 

tRadiometrics, Inc., 12021 South Memorial Pkwy., HuntSVille, AL 35803 .. 205-861-1272 
C. G. Soar, Inc, 434 Windsor Pk. Dr, Dayton, OH 45459 . . . . . . . . . . . . . . . . . 513-434-7643 

tTexas Optoelectronics, Inc., 714 Shepherd Dr. Garland, TX 75042 ...... 214-487-0085 
Zexco,7661 Densmore, #8, Van Nuys, CA 91406 .. 818-997-7895 

Light Sources, Photoelectric-3700 
§ EG & G Vactec, 10900 Page Blvd., St. Louis, MO 63132, 314-423-4900 •. , B·1271 
t Ametek, Inc., Mansfield & Green Div., 8600 Sunset Dr., Largo, FL 34643 

813-536-7831 
,§ Banner Engineering Corp, 9714 - 10th Ave. N., Minneapolis, MN 55441 

............. ................... .. ................ 612-544-3164 
§Dolan-Jenner Inds., Box 1020, Woburn, MA 01801 ...................... 617-935-7444 

Ealing ElectrcrOptics, New Englander Industrial Park, HOlliston, MA 01746 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617-429-8370; 1-800-343-4912 

Elector, Inc. 805 Spring Dale Dr., Exton, PA 19341 ....... 215-524-2000;800-441-8246 
EG&G Rotron, Industrial Division, Saugerties, NY 12477 . . . . . . . . . . .. 914-246-3401 
FSIIFork Standards, Inc., 666 Westem Ave., Lombard, IL 60148 .......... 312-231-3511; 

312-932-9380 
§ Laser Diode, Inc., Morgan Crucible, 1130 Somerset Sl, New Brunswick, NJ 08901 

................................. .............. 201-249-7000 
Leecraft Mfg., 21-02 44th Rd., Long Island City, NY 11101 .............. 718-392-8800 

§Micro Sw~ch, A Honeywell Div., 11 W. Spring St, Freeport, IL 61032 .... 815-235-6600 
Photobell, 40 Vreeland Ave., Totowa, NJ 07512 ......................... 201-785-0049 

tPhoto Research, Kollmorgen Corp, 9330 DeSoto Avenue, Chatsworth, CA 91311 
....................................................................... 818-341-5151 

Rehlander Assocs. 118A Bridge St, Beverly, MA 01915................. 617-922-5961 
Relay SpeciaHies, 17 Raritan Rd. Oakland, NJ 07436 ................... 201-337-1000 
Scanning Devices, Inc., 108 Elm St, Wanham, MA 02154 ............... 617-891-8991 

§ Scientific Technologies, Optical Sensor Div. Inc., 31069 Genstar Rd., Hayward, CA 94544 
......................................... 415-471-9717 

Sensor Corp., Box 140, Scottdale, PA 15683 ............................ 412-887-4080 
Skan-A-Matic, Electro Corporation, Route 5 West, Elbridge, NY 13060 .. 315-689-3961 

§Tri-Tronics Co. Inc., 6902 Cypress Park Drive, Tampa, FL 33622 ......... 813-886-4000; 
800-237-0946 

§t TRW OptoelectroniCS Div., 1215 W. Crosby Rd, Carrolnon, TX 75006 ... 214-323-2200 

Light Sources, Stroboscopic-3700 
tBruel & Kjaer Instrs.lnc, 185 Forest Sl, Marfboro, MA 01752-3093 ..... 617-481-7000 

Ealing Electro-Optics, New Englander Industrial Park, Holliston, MA 01746 
..................................... : ................ 617-429-8370;1-800-343-4912 

§ Sunshine Scientific Instruments, 1810 Grant Ave., Philadelphia, PA 19115 
. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . . .. . . . .. 215-673-5600 

Video Logic Corp. 1294 lawrence Station Rd., Sunnyvale, CA 94086 ... 408-745-0933 

Light Sources, Ultraviolet-3700 
t American UHraviolet 562 Central Avenue, Murray Hill, NJ 07974 ........ 201-665-2211 

Contact East 335 Willow St s., P.O. Box 786, N. Andover, MAOl845 ... 617-682-2000 
Ealing ElectrcrOptics, New Englander Industrial Park, Holliston, MA 01746 

· . . . . . .. . .. . .. . .. .. . .......................... '...... 617-429-8370;1-600-343-4912 
EG&G Gamma Scientific, Div. of EG&G Inc., 3777 Ruffin Rd. San Diego, CA 92123 

· ................. " . . .. . . . .. . .. . . . . . . . . . . . .. . . . .. . . . . .. . . . . . . . . . . . . . .. 619-279-8034 
§Gates, Gao. W. & Co., Inc., 1209 Hempstead Tpke., Franklin Sq., NY 11010 

· . . . . .. . .. . . . . . .. . ................ , ........................ ,.......... 516-352-2904 

Lights, Indicator-2460 
GTE Sylvania Lighting, Sylvania Lighting Center, 100 Endicott Sl, Danvers, MA 01923 

................................ , ...................................... 617-777-1900 
Kantz Electronic Industry, 1804 Wall Church RcL Wall Township, NJ 07719 

....................................................................... 201-974-0090 
t Plasmarc Technologies, Inc. 180 Passaic Avenue, Fairfield, NJ 07006 .. 201-575-0870 

§t Powertron Corporation, Rle. 15, Box 932, Sparta, NJ 07871 ............. 201-579-5599 
§t Spectronics Corp., 956 Brush Hollow Rd., Westbury, NY 11590 ......... 516-333-4840 

t Stenning Instrments, Inc., 671 Enchanted Way, PacHic Palisades, CA 90272 
.............................. ............................ ........... 213-459-2930 

tUVP, Inc., 5100 Walnut Grove Ave. P.O. Box 1501, San Gabrie~ CA 91778 
............. ............... 818-285-3123 

Xenon Corp. 20 Commerce Way, Woburn, MA 01801 ................... 617-938-3594 

Lights, Indicator-2460 
AHair Exchange Corporation, 19205 Parthenia St, Ste. F, Northridge, CA 91324, 

818-701-6977;800-824-5620 ............... , ........ ,."., ...... ,.. a.l034 
§ AND, William J. Purdy Co., 770 Airport Blvd., Burtingame, CA 94010, 

415-347-9916 ..• , ..••.• , .................... , .......... , .•• , B.l039,1107 
§ Arcolactric Corp" 9001 Canoga Ave., Canoga Park, CA 91304, 818-700-1933 

........ , ...•..•....•.•.•..•••••..• ,.... B·ll08-1109,1111-1112,1653-1654 
§t Dialight Corp., North American Philips, 1913 Atlantic Ave., Manasquan, NJ 08736, 

201-223-9400 •.•..• , •..•.....• , ••.•. ,....................... B.1115-1123 
Dio-Rey, Div, allnto-Ute, 422 Cliff St., Fairview, NJ 07022, 201-941-4455 

.... , ............................................... , •••.• ,., .... a·l062 
§ EAO Switch Corp., 198 Pepe's Farm Rd., P.O. Box 552 MO, Milford, CT 06460, 

203-877-4577 ............................... ,.................... a.1697 
§t ERAI REFAC ElectroniCS, Inc., West Hill Rd., Winsted, CT Q6098, 203-379-2731 

......... " •.. , ..••.. , ....... , •.• , •.• , ........................... a·l067 
§t FIC Corp., 12216 Parklawn Dr., Rockville, MD 20852, 301-881-8124;800-638-6594 

•. , ..... ,.,.,', .• , •.• ,',., •• , .• ,., .•.•.• , ........................ a·1314 
t Gilway Technical Lamp, 800 W. Cumminga Pk., Wobum, MA 01SOl, 617-935-4442 

•..•.•.••..••. , .•. ,.,', •.• , •• , •.•..•.•.•..•.•..•... , .•..••.• a-1127-1128 
§ IDEC Corporation, 1213 Elko Drive, Sunnyvale, CA 94089-2211, 408-747-0550 

., .. , •.....••.. , ............. ,., ...................... , .. , .• , ... , a·l073 
§ Industrial Devices, Inc., 260 Railroad Ave" Hackensack, NJ 07601, 201-489-8989 

••.• , .............. , .......................... ,............. a·113O-1134 
§ Industrial Electronic Engineers, 7740 Lemona Ave., Van Nuys, CA 91405, 

818-787-0311 .• , •..• , ......... " ......... , ••.• , •• ,",." ......... B·l074 
§ Inter-Market, 1946 Lehigh Ave., Glenview,lL 60025, 312-729-5330 .•.••. B.1153 

ITW SWitches, Illinois Tool Works, 6615 W. Irving Perk Rd., Chicago, IL 60634, 
312-282-4040 .............. , .................... ,...... Bo1734,l737,1741 

§ JKL Components Corporstion, 13343 Paxton St., Pacoima, CA 91331, 
818-896-0019 ..••.• , ......... , ................. , ......... , .•. ,'.' B·1135 

§t Lamplronix Co., Ltd., 81 N, Williams St., Crystal Lake, IL 60014, 815~55-04oo 
................ , •• , ............................ ,., .............. B·1138 

t Ledtronics, Inc., 4009 Pacific Coast Hwy., Torrance, CA 90505, 213-678-1'998 
., •. " ...... , ...... , .................... , .......... , •.. , •. , •.. , .• B·1125 

§t Uttelfuse, Inc., Sub. of Tracor, Inc., SOO E. Northwest Hwy., Des Plaines, IL 60016, 
312-824-1188 •..•.•.• , ...... , ............................. ,...... B·1137 

§ Oshino Electric Lamp Works, Lid., 5-2, Minami-Shinagawa 2-chome, 
Shinagawa-Ku, Tokyo, JAPAN, 03-471-8548 .•••••••.• , •••• :... B·1148-1147 

§Oslo Controls, 328 Industrial Ave., Cheshire, CT070941-1511, 203-272-2794 
•...•.. , .... , .......................................... ,., ....... B·1782 

t Oxley, Inc., 25 Business Pk. Dr., P.O. Box 814, Branford, CT 06405,203-488-1033 
...................................... , ... : .............. , ... , ... a·1142 

Sharp, Microelectronics Div., OptoelectroniCS, Sharp Plaza, Mahwah, NJ 07430, 
201-529-8757. ,., •.• , ......................... " .• , ............. ,. B·1151 

§t Shelly AssoCistes, Inc., 14281 Chambers Road, Tustin, CA 92680, 714-669"9850 
•. , •.. " .. , •• , ..• , .................. , .................. , ....... ,. B·l092 

t Shogyo Internstional Corp., 287 Northern Blvd., Grest Neck, NY 11021, 
516-466-0911 ............................... "., •• ,.............. B·ll54 

§ Sloan Co., 7704 San Fernando Rd., Sun Valley, CA 91353-0367,213-675-1123 
....... , •..•..•..•.• , ......... , •.•••.•..•.•. , ..... , ...... ,., .. ', •• a·ll55 

§t Sorenson Lighted Controls, 75 Locust St., Hartford, CT 06114, 
203-527-3092;1-800-243-0240 ., ........ " ................... ,..... B·1161 

§t Sylvania Miniature Lighting, GTE Corporstion, W. Main St., Hillsboro, NH 03244, 
603-464-5533 ................ , ....... , ............. , •. ".... B·1163-1165 

§ Visual Communications Co., Inc., 7920 Arjons Dr., Ste. G, Ssn Diego, CA 92126, 
619-549-6900 ..... , ........................... , .......... ,.. 801099-1100 

APM-Hexseal, 44 Honeck St, Englewood, NJ 07631 .................... 201-569-5700 
§ Arrow Harf Components, Cooper Industries, P.O. Box 9050, Charlottesville, VA 

22906-9050 ................................................. :.. . . . .... 804-973-4411 
§t Audiosone, Inc., 617 Fan Hill Rd., Monroe, CT 06468 .............. 203-268-4372/6703 

§Augat Alcoswitch, 1551 Osgood Sl, N. Andover, MA 01845 ............. 617-685-4371 
§C & K Components, Inc, 15 Riverdale Ave., Newton, MA 02158-1082 ... 617-964-6400 
t Capitol Switch Inc., Box 890, Danbury, CT 06810 ................. ,..... 203-744-3300 
§Cole-Hersee Co., 20 Old Colony Ave., Boston, MA 02127-2467 ......... 617-268-2100 

Cord Electronics, Inc., 177 Cantiague Rock Rd., Westbury, NY 11590 ... 516-935-3640 
Crosspoint Div. of Infcrute, 422 Cliff St, Fairview, NJ 07022 ............ 201-941-4455 

§ Data Display Products, Box 91072, Los Angeles, CA 90009 . . . . . . .. . . ... 213-640-0442 
t Devco Engineering, 36 Pier Lane West, Fairfield, NJ 07006 ............. 201-CA8-0321 

Display Devices, Inc., Box 667, Encinitas, CA 92024 ..................... 619-753-0113 
§ Dreefs Switch, Inc., 3782 Hawthorn ct, Waukegan, IL 60067 ............. 312-662-7667; 

8OQ-323-9605 
t Eaton Corp.!MSC Products, 1640 Monrovia Avenue, Costa Mes.a, CA 92627 

.. . .. . .. . . . . . .. . .. . . . . . . . . . . . .. . . . . . .. .. . . . . . . . .. . . .. . .. . .. . . . . . . . . . . .. 714-642-2427 
§t Eaton Corp./Culler-Harnmer Prods, Aerospace & Commercial Controls Div, 4201 N. 

27th Sl, Milwaukee, WI 53216 ........................................ 414-449-7487 
§t ElectrcrMech Components, Inc, 1826 N. Floradale Ave., South EI Monte, CA 91733-3689 

....................................................................... 818-442-7180 
Entrelec, Cogenel, Inc., 2 Ram Ridge Rd., Spring Valley, NY 10977 ...... 914-425-7460 

t Flight Connector, Trans-Technology Electronics, 233 E. Manville Sl, Rancho Dominguez, 
CA 90220-9006 ...................................................... 309-693-3355 

§GG-Thorsen, 1801 Morgan Sl, P.O. Box 1209, Rockford, IL 61105-1209 
81 &-988-9861 

EEM 1988 §-,Product sold through distributors t-Product meets MIL specs 



Lights, 'Indicator-2460 (Cont'd) 
§t Genisco Technology Corp., Eidema Oiv, 18435 Susana Ad., Rancho Dominguez, CA 

90221 .......•........•...............•............••................. 213-537-4750 
§tGIar-Ban, A Mark IV Company, 199 Wales Ave., Tonawanda, NY 14150 

..•.•.........•...•....•..•....•.... : ..•.............•........•........ 716-694-5076 
GTE Sylvania Ughting. Sylvania Lighting Center, 100 Endicott St, Danvers, MA 01923 

.................................................. 0 ............... ; .... • 617-777-1900 
t Imtronics Industries, 11930 31st Ct N, St Petersburg, FL 33716 ........ 813-572-9010 
§H. Kuhnke, Inc., 26 W. Highland Ave, Atlantic Highlands, NJ 07716 ....... 201-291-3334; 

eQO-.22H1714 
§Lamp Technology, Inc., 1645 Sycamore Ave., Bohemia, NY 11716 ...... 51&-567-1800 

§t Ledco Div, 346 ChesterSt, St Pau~ MN 55107 ........................ 612-222-2791 
§tLeecralt MIg., 21-02 44th Ad., Long Island City, NY 11101 .............. 718-392-880() 

§Merix Chemical Co, 2234 East 75th St, Chicago,lL 60649 ............. 312-221-8242 
§ MG Electronics, 32 Ranick Ad., Hauppauge, NY 11788 •..•............. 51 &-582-3400 
,Micro Lamps Inc., 1055 Paramount Pkwy, Batavia, IL 60510 ........... , 312-879-0900 
§Micro Switch, A Honeywell Div, 11 W. Spring St, Freeport, IL 61032 .... 815-235-6600 

NEC Electronics, Inc., 401 Ellis Street, Mountain View, CA 94039-7241 .. 415-960-6000 
§ NKK SWffches of America, Inc, 14415 N. Scottsdale Ad., Scottsdale, AZ. 85260 

; .. .. . .. . .. . .. . .. .. . .. .. . .. . .. . .. .. .. . .. . .. .. .. . .. . .. .. .. .. .. .. . . . . .. .. 602-991-0942 
§tOal< Switch Systems, 100 S. Main St, Crystal Lake, IL 60014 ........... 815-459-5000 

Penn Keystone Corp, Div. of C & K Components, Ives Road, Wamngford, CT 06492 
· . . . . . .. . .. .. .. . .. . .. . . .. .. .. .. . .. . .. .. . . . . .. . . . . .. .. . . .. . .. . .. . .. .. . .. 203-269-8701 

Plasmarc Technologies, Inc., 180 Passaic Avenue, Fairfield, NJ 07006 .. 201-575-0870 
Pyl&-National Division, BRlntec Corp., 1334 N. Kestner Ave, Chicago, IL 60651 

· . .. ...... .. . . . . .. . .. .. .. .. . ... . .. . ... . . . . . . . . . ... ... . ... . .. . .. . . .. . . .. 312-342-6300 
Relay Specialties, 17 Raritan Ad., Oakland, NJ 07436 .............. "0'" 201-337-1000 

§Schurter,lnc., 1016 Clegg Ct, Petaiuma, CA 94952 ....... :............. 707-778-6311 
§Shokai Far East, Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-68HI700 

§t STI, Control Components Div, 9520 Black Mountain Rd., San Diego, CA 9212&-4507 
· .. . . .. . .. .. . .. . . .. .. .. .. . . . .. . . .. .. .. . .. . .. . . .. . .. . .. .. 619-56&-7680;8Q0-62&-5053 

§ SWffchcraft, Inc., A Raytheon Company, 5555 N. Elston, Chicago, IL 60630 
....................................................................... 312-792-2700 

§ TEC, 2727 N. Fairview, Box 5646, Tuscon, AZ. 85703 .......•........... 602-792-2230 
TIW Systems, Inc, 1264 Geneva Drive, Sunnyvale, CA 94089 ........... 408-734-3900 

§t VCH Incorporated, Chicago MinialUre, 1080 Johnson Drive, Buffalo Grove, IL 60089 
...............•..•...............•............•.....•................. 312-459-3400 

§ Wilbrecht Electronics, 346 Chester St, St Pau~ MN 55107 .............. 612-222-2791 
§tWorI<man Eictm. Prods., Box 3828, Sarasota, FL 33578 ................. 813-371-4242 

Lights, Panel - See Lights, Indicator (Vol. 8) 

Lights, Pilot - See Lights, Indicator (Vol. 8) 

limit Stops - See Knobs, Limit Stop (Vol. C) 

limit Stops, Mechanical-2S00 - See Vol. C 

Limiters, Current-4300 
§t BU8lllllann:Cooper Industries, P.O. Box 14460, St louis, MO 63178, 314-394-28n 

•••••••••••••••••••••••••••••••••••••••••••••••.• , ••••••••••••••• C·1291 
§ FIC Corp., 12216 Parklawn Dr., Rockville, MD 20852, 301-11111-11124;800-638-6594 

• •••••••••••••••••••••• ' ••••••••••••••••••••.•.••••• ; • • • • • • • • • • • •• 801314 
Micro Devlcea Product Group, Therm-()..Disc, Inc., 1320 South Main ~, P.O. 

Box 3538, Mansfield, OH 44907, 419-756-5911 ••••••.••••••••••••••• B'1873 
§ Midwest Components, Inc., 1981 Port City Blvd., Muskegon, M149443, 

616-777-2602 ......................................... .B'1853-1854, 1858 
t NWL Transformers, Rising Sun Rd., P.O. Box 358, Borclantown, NJ 08505, 

609-298-7300 •••••••••••••••••••••••••••.••••••••.•••..•••••••••• Do 1857 
§ PolyPhaser Corporation, 1425 Industrial Way, P.o. Box 1237, Gardnerville, NV 

89410-1237,702-782-2511;800-325-7170 ••••••••••••••••••••••••••• B'1347 
RayChem Corp., Elctrns. Grp., 300 Constitution Dr., Menlo Park, CA 94025, 

415-381-3860 .............................. ; .................. ;.. B'l349 
Siemans Componants, Inc., Special Products Div., 166 Wood Ave., South, laelln, 

NJ 06830, 201-321-3400 ..................................... 801350-1351 
Techno, fnc., 7803 Lemona Ave., Van Nuys, CA 91405,818-781-1642 ••• B'1870 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Qaks Boulevard, San 
Jose,CA9511!H371 ................................................ 408-629-1100 

§ Bumdy Corporation, Richards Ave., Norwalk" CT 08852 .. . . . . . . . . . . . . . . . 203-638-4444 
HHran Corp, Agel<, 362 Highway 31, Flemington, NJ 08822-9301 ....... 201-782-5525 
Keystone carbon, Thermistor Div., 1935 State Stree~ St Marys, PA 15857 

.................................. : .................................... 814-781-1591 
NWL Capacitors, NWL Transformers, 8050 Monetary Dr, Riviera Bch, FL 33404 

.. . . . .. . .. .. . . . .. . .. . .. .. . . .. .. . . . .. .. . . . . . .. . . . . . . . .. . . . . . . . . . . . .. . ... 305-648-9009 
§ Payne Engineering, Box 70, Scott Depo~ WV 25560 ...•................ 304-757-7353 

§tSilicon General, 11861 Western Ave., Garden Grove, CA 92641 ......... 714-898-8121 
§ Square 0 Co., executive Plaza, Palatine, 1L60067 ...................... 312-397-2600 

Texas 1(lSIruments, Connector Systems Division, 34 Forest Street, Attleboro, MA02703 
· . • .. .. .. .. • .. . .. .. . . . .. .. .. . . ... . . . . . . .. . . . .. . . . . . . . .. . 508-699-3600;508-699-3450 

Texas Instrs., Matis. & Controls Grp., 34 Forest St, Attleboro, MA 02703 
•...............•.••...........•.•..•....•.......•....•........•......• 617-699-3800 

§tWorI<man Elctm. Prods., Box 3828, Sarasota, FL 33578 ................. 813-371-4242 

Limiters, Microwave-34SO - See Vol. A 

Limiters, Surge- See Suppressors, Transient Voltage 
(Vol. 8) . 

Line Assemblies (MIL), RF Transmission-2440 
MCG Elctms., 12 Burt Dr, Deer Park, NY 11729 ........................ 51&-58&-5125 
Teledyne Microwave, 1290 Terra Bella Ave., Mountain View, CA 94043 ........•....••.• 

415-968-2211 

Line Conditioners-40SO - See Vol. D 

Line Controlled Switches - See Switches, Data (Vol. D) 

Line Stretchers, Microwave-34SO - See Vol. A 

PRODUCT INDEX & DIRECTORY 

Liners, Tube Shield ~ See Shields, Tube (Vol. C) 

LNA-LNB, Satellite Antennas-1900 - See Vol. D 

Liquid Crystal Display Sheets-24SO 
VL Electronics, Inc, 3171 Loa Feliz Blvd. SuRe 303, Loa AngeIe8, CA 90039, 

213-881-8883 .................................................... 801103 

Loads, Electronic, Variable-Also See Dummy Loads-
2900 - See Vol. D 

Locator's, Static-2900 - See Vol. D 

Locators, Open Short-2900 - See Vol. D 

Locks, Dial & Shaft-2400 - See Vol. C 

Logic Cards (without Components) - See Boards, Plug-in 
(Vol. C) 

Logic Circuits - See Cards, Logic (Vol. D), Modules, Logic 
(Vol. A) 

Loudspeakers - See Speakers (Vol. D) 

Louvers, Vents, & Windows (For Equipment) - See 
Enclosures, Equipment & Panel Mounting (Vol. C) 

Lubricants-1600 - See Vol. C 

Lugs, Terminal- See Terminals, Lug (VotC) 

LVDTs - See Transducers, Displacement (Vol. 8) 

Machines & Accessories, Semiconductor Manufacturing-
4100 - See Vol. D 

Machines & Tools, Crimping - See Tools, Crimping & 
Swaging (Vol. C) 

Machines, Automatic Heat Shrink-41o.0 - See Vol. D 

Machines, CapaCitor Winding-4100 - See Vol. D 

Machines, Cleaning & Degreasing-Also See Cleaners, 
Ultrasonic-4100 - See Vol. D . 

Machines, Coil Winding-4100 - See Vol. D 

Machines, Component Handling, Feeding, Insertion & 
Sorting-4100 - See Vol. D 

Machines,Drilling, Laser-4100'- See Vol. D 

Machines, Hermetic Sealing-4100 - See Vol. D 

Machines, Induction Heating (Electronic)-4100 - See 
Vol.D 

Machines, Lead Cutting & Forming-4100 - See Vol. D 

Machines, Magnet Wire Twisting-4100 - See Vol. D 

Machines, Marking & Numbering~4100 - See Vol. D 

Machines, Marking, Laser-4100 -See Vol. D 

Machines, Mask Alignment & Exposure-4100 - See 
Vol. D 

Machines, Metallizing, Vacuum...; See Deposition 
Equipment, Vacuum & Accessories (Vol. D) 

Machines, Plastic Molding-4100 - See Vol. D 

Machines, Plating-4100 - See Vol. D 

Machines, Printed Circuit Drilling, Etching & Punching-
4100 - See Vol. D .. 

Machines, Terminallnstalling-4100 - See Vol. D 

Machines, Ultrasonic Bonding-4100 - See Vol. D 

Machines, Vibration Fatigue Testing - See Testers, 
Vibration (Vol. D) 

Machines, Wafer Alignment - See Machines, Mask 
Alignment & Exposure (Vol. D) 

Machines, Wire Marking, Manual &. Automatic-4100 -
See Vol. D 

Machines, Wire MeasLiring,& Cutling-4100 - See Vol. D 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 
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Machines, Wire Stripping, Laser-4100 - See Vol. D 

Machines, Wire Wrapping - See Tools, Wire Wrapping 
(Vol. C) 

Magnetic Materials - See Cores, Magnetic (All Types) 
(Vol. e), Ferrite Material & Parts (Vol. e) 

Magnetizers-2900 - See Vol. D 

Magnetodiodes - See Magnetoresistors, Hall (Vol. A) 

Magnetometers-2900 - See Vol. D 

Magnetoresistors, Hall-4800 - See Vol. A 

Magnetrons - See Tubes, Microwave (Vol. A) 

Magnets, Focusing - See Magnets, Permanent (Vol. C) 

Magnets (Lab. Type)-1850 - See Vol. A 

Magnets, Permanent-1850 - See Vol. A 

Magnets, Superconducting-1850 - See Vol. A 

Magnets (MIL), Permanent-2440 
t Arnold Engineering Company, SUb. SPS Technologies, 300 West Street, Marengo, IL 

60152 . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .............. 815-568-2000 
Jobmaster Corp., 9008 Liberty Rd, Randallslown, MD 21133 ............. 301-655-1400; 

800-642-1400 
t Magnet Sales & Mig. Co. Inc_ 11250 Playa Court, Culver Cily, CA 90230-6127 

................................................ 213-391-7213;800-421-6692 
t Ogallala Elctrns., Div. Arnold Engrg. Co., Box 59, Ogallala, NE 69153 .... 308-284-4093 
t The Permanent Magnet Co., Inc_ 4437 Bragdon St, P. O. Box 26226, Indianapclis, IN 

46226 .................. ......... ..: ........................... 317-547-1336 
Steward, D. M., Mig. Co_ P.O. Box 510, Chattanooga, TN 37401 ......... 615-867-4100 
Varian ASSOCiates, Electron Device Group, 611 Hansen Way, Palo Mo, CA 94303 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . ... ................... .......... 415-493-4000 

Magnifying Glasses, Inspection-4100 - See Vol. D 

Maintenance, Self, Computers-2000 - See Vol. D 

Markers, Dry Transfer - See Kits, Marking (Vol. e) 

Markers, Identification - See Labels (Vol. C), Nameplates 
(Vol. 8), Machines, Marking and Numbering (Vol. D) 

Markers, RF - See Generators, Marker (Vol. D) 

Markers, Terminal - See Kits, Marking, etc. (Vol. C) 

Markers, Wire, Tab & Sleeve - See Wire Markers (Vol. e) 

Mark Recognition Equipment, Optical-2000 - See Vol. D 

Masers & Accessories-3450 - See Vol. A 

Mask Alignment & Exposure Systems - See Machines, 
Mask Alignment & Exposure (Vol. D) 

Masks, Solder-4600 - See Vol. C 

Material, Permanent Magnet-1850 - See Vol. A 

Materials, Shock, Noise, & Vibration Control-2500 - See 
Vol. C 

Materials, Thick Film-1600 - See Vol. C 

Matrices, Switching-Also See Boards, Programming-
2000 - See Vol. D 

Measuring Equipment, Fiber Optic, Attenuation & 
Bandwidth-2200 - See Vol. D 

Media, Magnetic - See Disks, Magnetic (Vol. D), Tape, 
Magnetic (Vol. D) 

Megaphones - See Amplifiers (Vol. D) 

Memories, DRAM, Surface Mount-3130 - See Vol. A 

Me~ories, RAM, Surface Mount-3130 - See Vol. A 

Memory Devices/Controllers, Bipolar, Add-in-2000 -
See Vol. D 

Memory Devices/Controllers, Bipolar, Add-on-2000 -
See Vol. D 

Memory Devices/Controllers, Bubble, Add-in-2000 -
See Vol. D . 

Magnets (MIL), Permanent-2440 

Memory Devices/Controllers, Bubble, Add-on-2000 -
See Vol. D 

Memory Devices/Controllers, CCD, Add-in-2000 - See 
Vol. D 

Memory Devices/Controllers; MOS, Add-in-2000 - See 
Vol. D 

Memory Devices/Controllers, MOS, Add-on-2000 - See 
Vol. D 

Memory Systems, Bubble-2000 - See Vol. D 

Memory Systems, Core-2000 - See Vol. D 

Memory Systems, Delay Line-2000 - See Vol. D 

Memory Systems, Disk-2000 - See Vol. D 

Memory Systems, Disk, Flexible-2000 - See Vol. D 

Memory Systems, Semiconductor-2000 - See Vol. D 

Memory Systems, Tape-2000 - See Vol. D 

Message Repeaters, Telephone-1900 - See Vol. D 

Meter Cases - See Enclosures, Equipment & Panel 
Mounting (Vol. e) 

Meter Controllers - See Relays, Meter (Vol. 8) 

Meter Expanders - See Multipliers, Meter (Vol. D) 

Meters, Acceleration - See Accelerometers (Vol. 8) 

Meters, Admittance-2900 - See Vol. D 

Meters, Ampere, AC-2900 - See Vol. D 

Meters, Ampere, DC-2900 - See Vol. D 

Meters, Ampere, RF-2900 - See Vol. D 

Meters, Ampere, True RMS-2900 - See Vol. D . 

Meters, Ampere Hour-2900 - See Vol. D 

Meters, Attenuation-2900 - See Vol. D 

Meters, Audio Level-2900 - See Vol. D 

Meters, Bar Graph-2950 - See Vol. D 

Meters, Battery Capacity-2900 - See Vol. D 

Meters, Capacitance, Inductance-2900 - See Vol. D 

Meters, Clamp-on-2900 - See Vol. D 

Meters, Coercivity-2900 - See Vol. D 

Meters, Conductance-2900 - See Vol. D 

Meters, Counting Rate, Nuclear-2900 - See Vol. D 

Meters, Decibel Indicating-2900 - See Vol. D 

Meters, Deviation-2900 - See Vol. D 

Meters, Digital ESR-2900 - See Vol. D 

Meters, Digital RPM-2900 - See Vol. D 

Meters, Digital, 2-wire, 4-20 rnA Current Loop-29?Q -
See Vol. D 

Meters, Dissolved Oxygen-2900- See Vol. D 

Meters, Distortion & Noise-2900 - See Vol. D 

Meters, Edgewise-2950 - See Vol. D 

Meters, Elapsed Time - See Indicators, Elapsed Time 
(Vol. D) 

Meters, Electrometer-290~ - See Vol. D 

Meters, EMC - See Meters, RFI (Vol. D) 

Meters, FM Deviation-2900 - See Vol. D 

Meters, Field Strength-2900 - See Vol. D 

Meters, Fluid Flow-2200 - See Vol. D 

Meters, Flux-2900 -- See Vol. D 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Meters (MIL)-2440 

Meters, Frequency-2900- See Vol. 0 

Meters, Frequency Deviation-2900 - See Vol. 0 

Meters, Galvanometer-2900 - See Vol. 0 

Meters, Gauss-2900 - See Vol. 0 

Meters, Hand Held-2900- See Vol. 0 

Meters, Humidity-2900 - See Vol. 0 

Meters, Illuminated Scale-2950 - See Vol. 0 

Meters, Impedance-2900 - See Vol. 0 

Mete,rs, Kilovolt-2900 - See Val. 0 

Meters, Laser Energy - See Monitors, Laser Energy 
(Vol. D) 

Meters, Light (Nonphotographic)-2900 - See Vol. 0 

Meters, Megohm-2900 - See Vol. 0 

Meters, Microampere - See Meters, Ampere (Vol. D) 

Meters, Micro Ohm-2900 - See Vol. 0 

Meters, Microwave-2900 - See Vol. 0 

Meters, Modulation-2900 - See Vol. 0 

Meters, Moving Coil-2950 - See Vol. 0 

Meters, Moving Iron-2950 - See Vol. 0 

Meters, Moving Scale-2950 - See Vol. 0 

Meters, Multifunction (Analog)-2900 - See Vol. 0 

Meters, Multifunction (Digital)-2900 - See Vol. 0 

Meters, Noise & Sound" Level-2900 - See Val. 0 

Meters, Null-2950 - See Vol. 0 

Meters, Ohm-2900 - See Val. 0 

Meters, Optical Power-2900 - See Val. 0 

Meters, Panel (Analog)-2950 - See Vol. 0 

Meters, Panel, Bargraph - See Meters, 8argraph (Vol. D) 

Meters, Panel (Digital)-2950 - See Vol. 0 

Meters, Peak Power-2900 - See Vol. 0 

Meters, PH-2900 - See Val. 0 

Meters, Phase-2900 - See Vol. 0 

Meters, Power - See Meters, Watt (Vol. D) 

Meters, Power Factor-2900 - See Vol. 0 

Meters, Q-2900 - See Vol. 0 

Meters, Rate (Pulsed)-2900 - See Vol. 0 

Meters, Ratio-2900 - See Vol. 0 

Meters, Reflectometer-2900 - See Vol. 0 

Meters, Relay - See Relays, Meter (Vol. 8) 

Meters, Resistance-2900 -See Vol. 0 

Meters, RFI-2900 - See Vol. 0 

Meters, Slope - See Inclinometer (Vol. D) 

Meters, Snap-around - See Meters, Clamp-on (Vol. D) 

Meters, Standing Wave'Ratio,2900,- See Vol. 0 

Meters, Static Decay-2900 - See Vol. 0 

Meters, Taut Band-2950 - See Vol. 0 

Meters, Temperature (Contacting)-2900 - See Vol. 0 

Meters, Temperature, Dial type (Noncontacting) - See 
Pyrometers (Vol. D) 

Meters, Temperature, Infrared-2900 - See Vol. 0 

Meters, Thermal Transfer-2900 - See Vol. 0 

Meters, Time Interval - See Timers, Interval (Vol. D) 

PRODUCT INDEX & DIRECTORY 

Meters, Vacuum Tube Volt (VTVM)-2900 - See Vol. 0 

Meters, VAR-2900 ..;;. See Vol. 0 

Meters, Vibration-2900 - See Vol. 0 

Meters, Volt, AC~2900 - See Vol. 0 

Meters, Voltl Ampere - See Meters, Watt (Vol. D) 

Meters, Volt, DC-2900 - See Vol. 0 

Meters, Volt, Differential - See Meters, Volt (Vol. D) 

Meters, Volt, Digital-2900 - See Vol. 0 

Meters, Volt, Potentiometric-2900 - See Vol. 0 

Meters, Volt, RF,2900 - See Vol. 0 

Meters, Volt, Sampling-2900 -See Vol. 0 

Meters, Volt, True RMS-2900 - See Vol. 0 

Meters, VU-2900 - See Vol. 0 

Meters, Watt-2900 - See Vol. 0 

Meters, Watt Hour-2900 - See Vol. 0 

Meters, Watt, RF-2900 - See Vol. 0 

Meters, Wave-2900 - See Vol. 0 

Meters, Waveguide - See Meters, Microwave (Vol. D) 

Meters (MIL)-2440 
Airpex Corp., Cheshire Dlv., Cheshire IndL Pk., Box E, Cheshire, CT 06410, 

203-272..(1301 .................................................... B.1877 
t Bowmer I ALI, Bowmer Instr. Corp., 531 Main St, Acton, MA 01720, 508-263-8365 

................................................................. 001354 
Dstel, Inc., 11 Cabot Blvd., Mansfield, MA 02048, 617-339-3000 •.•..••.. 001155 
Internstlonallnstruments, A PrIme Technology Co., Twin Lakes Rd, P.O. Box 185, 

N. Branford, CT 06471,203-481-5721 .•••..••.••.•• ' ..••.••••.•. 001374-1375 
§ Intemational Mlcrotronics Corp., 4016 Eo Tennessee St, Tucson, AZ 85714, 

602-748-7900 ............................................... 001377-1378 
Jobmaster Corp., 9008 Uberty Rd., Randallstown, MD 21133, 

301·655-1400;800-642-1400 ....................................... A·1320 
t Shogyo Intemational Corp., 287 Northam Blvd., Great Neck, NY 11021, 

516-466-0911 ,.................................................... 001395 
tGralex Industries, 155 Wildey St, Tarrytown, NY 10591 ""'"'''''''''' 914-631-2978 
t Ideal Precisi!>n Meler, 214 Franklin St, Brooklyn, NY 11222 ... ,."""" 212-383-8904 

Mercer Electronics, Simpson EleclricCo, 853 Dundee Ave, Elgin, IL 60120 
, , . , ... , ..... , . , . , . , ... , . , , , . , .. , .. , .. : , . , ............... , , . , , .. , . , . , .. 312-697-2260 

t Pho1!> Research, K!>lImorgen Corp, 9330 DeSoto Avenue, Chatswot1h, CA 91311 
."., .. , .. " .. ,." .. ".,., , .. ,.,."."."., ... , .. , .. " .. " ... ,., .... ,', .. 818-341-5151 

Simpson Electric Co, 853 Dundee Ave, Elgin, IL 60120 ".".,.,., ... ,.' 312-697-2260 
Telephonics CorporationlPRD Instruments, 770 Park Avenue, Huntington, NY 11743 

."., .. ,',.,'.,.,',.".',., .... ,',.,' .•..• , .. , .. , .... ,., .• , .. , .. ' 516-549-6415/6102 
Triplett Corporation, One Triplett Dr, Bluffton, OH 45817-9987 "., ... ,., 419-358-5015 

Microcircuit Production Equip.-4100 - See Vol. 0 

Microcircuits - See Integrated Circuits (Specific Types) 
(Vol. A) 

MicrOCircuits, Thick Film - See Circuits, Hybrid, Thick Film 
(VoLA) 

Microcircuits (MIL)-2440 
t Aeroflex laboratorieS, Inc., MIcroelectronics Dlv., 35 S. Service Rd., Plainview, 

NY 11803, 516-694-6700 .......................................... A.1716 
CTS Corporation, Microelectronics Dlv., 1201 Cumberland Ave., W. Lafayette, IN 

47906, 317-463-2565 ........................................ A·1732-1733 
Dale Electronlcs,lnc., Columbus Dlv., 2064 12th Ave., Columbus, HE 68601, 

402-564-3131 ............................................... A.1928-1931 
§t Dale Electronics, Inc., EI Paao.Div., P.o. Box 26728, EI Paao, TX 79926, 

915-592·3253 ........................................... ,... A·1916-1917 
Integrated Circuits, Inc., 10301 Willows Roads, P.O. Box 97005, Redmond, WA 

98073-9705,206-882-3100 •••••..•••••••••••••••••••••••••••• jI,~1740-1741 
t Laach Control Products DiY., Leach Corporation, 6900 Orangethorpe Ave., Buena 

Pk., CA 90620,714-739..(1770 •.•.••••.••••.•.•..• A.1744-1745, B.1516-1523 
Mepco/Centralab, Ine., A North American PhlHpa Co., 2601 S. Moorland Rd., New 

Berlin, WI 53131, 414-785-6506 .................................... A.1747 
Minl-System.,lne., Electronic Package Div., 168 Eo Bacon St, P.O. Box 1597, 

Plainville, MA02762, 508-695-2000 ................................ A.1748 
t Allied Corp. Aerospace Sector, Bendix Communications Div, East Joppa Ad, Towsol\ 

MD 21204 .. , .................. ,., .. ,' ..... , .. ' ............. ,., ..... ' 301-583-4000 
t A.S.l Microsystems, Inc., (Formerly Andrich Systems, Inc.), 1699 RooseveR Ave, 

Bohemia, NY 11716,." ........... , .. , .................. , .. , ..... , ... 516-589-5858 
Beckman Industrial Corp, Subsidiary of Emerson Electric Co, 4141 Palm Street, 

Fullerton, CA 92635 ,.,.,., ..... , ...... , .. ,.". ' ............. , ........ 714-447-2700 
t Date~ Inc., 11 Cabot Blvd, Mansfield, MA 02048 ........................ 617-339-3000 

§t General Electric Solid State Div, G,E. CorporatiOI\ Route 202, Somerville, NJ 08876 
.. , .. "., ..... , ... , ... ,., ..... , ..... " .. ,., ............. , .. , ......... :. 201-685-8530 

Hycomp, Inc., 165 Cedar Hill St, Marlborough, MA 01752 ............... 617-465-6300 
Hytek Microsystems, 980 University Ave., Los Gatos, CA 95030 ......... 408-395-2300 

tMel Tee, Div, Epsco,Inc., 411 Providence Hwy, Westwood, MA 02090 .. 617-329-1508 

§-Procluct sold through distributors t-Product me~ts MIL specs EEM 1988 
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t NCR Microelectronics, NCR Corporation, 1635 Aeroplaza Dr. Colorado Springs, CO 

80916 ................................................. 303-596-5795;800-543-5618 
Ohrntek Inc., Sfemice Group Company, 2160 Liberty Dr. Niagara Falls, NY 14304 

· . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 716-283-4025 
§tRaytheon Semiconductor, 350 Ellis St, Mountain View, CA 94043 ...... 415-966-9211 

t Teledyne Microelectronics, 12964 Panama Sl, Los Angetes, CA 90066 
· . . . . . . . . . . . . . . . . . . .. . .'. . . . . . . . . . . . . . . . . . . . . . . .. ...... 213-822-8229;213-870-9831 

T exes Instrs, Data Sys. Group, P. O. Box 809063, Dallas, TX 75380-9063 
....................•......................... ................... 1-800-527-3500 

Microcircuits (MIL), Linear-2440 
§t Advanced Linear Devices, Inc., 1030 West Maude Ave. Bldg. 501, Sunnyvale, CA 

94086-2810 . . . . . . . . .. ............................. ................. 406-720-8737 
t AS.I. Microsystems, Inc., (Formerly Andrich Systems, Inc.), 1699 Roosevett Ave. 

Bohemia, NY 11716.................................................. 516-589-5656 
t Aydin Corp., 700 Dresher Rd, Horsham, PA 19044 ......•............... 215-657-7510 

Beckman Industrial Corp. Subsidiary of Emerson Electric Co. 4141 Palm Street, 
Fullerton, CA 92635 ............ ................ ................. 714-447-2700 

t Datel, Inc. 11 Cabot Blvd, Mansfield, MA 02048 ..... . .......... 617-339-3000 
§t Fairchild Camera & Instr. Corp., Linear Div., 313 Fairchild Dr., Mountain View, CA 94139 

· . . . . . . . . . . . . . . . . . . .. .................... ............................ 415-962-4011 
§t General Electric Solid State Div. G.E. Corporalion, Route 202, Somerville, NJ 08876 

............................................................. 201-885-6530 
t Mel Tee, Div. Epsco, Inc. 411 Providence Hwy. Westwood MA 02090 .. 617-329-1508 

§t Precision Monolrthics, Inc. 1500 Space Pari< Dr. Santa Clara, CA 95054-3499 
............. ..................................... 408-727-9222 

§t Raytheon Semiconductor, 350 Ellis Sl, Mountain View, CA 94043 ...... 415-968-9211 
§t Silicon General, 11861 Western Ave., Garden Grove, CA 92641 ......... 714-898-8121 

t Teledyne Microelectronics, 12964 Panama Sl, Los Angeles, CA 90066 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .................... 213-822-8229;213-870-9831 

Texas Instrs, Data Sys. Group, P. O. Box 809063, Dallas, TX 75380-9063 
. . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. 1-800-527-3500 

tThird Domain, Inc. P.O. Box 17568, Tucson, AZ. 85731-7568 ............ 602-290-1820 

Microcircuits (MIL), Low Power Schottky-2440 
Alpha Industries, InC. 20 Sylvan Rd, Woburn, MA 01801 ................ 617-935-5150 

t AS.I. Microsystems, Inc., (Formerly Andrich Systems, Inc.), 1699 RooseveH Ave. 
Boherr:ia, NY 11716... . ...................................... 516-589-5656 

Beckman Industrial Corp., Subsidiary of Emerson Electric Co. 4141 Palm Stree~ 
Fullerton, CA 92635 . ....................... 714-447-2700 

tMel Tec, Div. Epsco, Inc. 411 Providence Hwy., Westwood MA 02090 .. 617-329-1508 
t Teledyne Microelectronics, 12964 Panama St, Los Angeles,CA 90066 

........................................................ 213-822-8229;213-670-9831 
Texas Instrs., Data Sys. Group, P. O. Box 809063, Dallas, TX 75380-9063 

. . . . . . . . . . . . . . . . . . .. ................. .......................... 1-800-527-3500 

Microcircuits (MIL), Memories, CMOS, Hybrids-2440 
t International Sensor Systems, Inc., Aurora Industrial Pk., Box 345, Aurora, NE 

68818,402-694-6111 •...•..•...••.••..••....•.•..•....•.•.•. A'1742-1743 
Memory X, 5205 Kearny Villa Way, No. 106, Sen Diego, CA 92123,619-292-1151 . 

•.•..•..••...•.••.•...•..•..••••.••.•.•.•••.••.•••.••.•••.••••••. A'1746 
M-Tron Industries, P.O. Box 630, E. Hwy. 50, Yankton, SO 57078, 605-665-9321 

•.•.••.•••••••.••.••••••••.•.•.••.••..••.••.•.•..•..•••.•.•.••.•. A'1429 
a-Tech Corp., 10150 W. Jefferson Blvd., Culver City, CA 90232-3510, 

213-836-7900 ••.•••..•••.•..••...•..•...•..•.•.•..•.•.•..•.•.•..• A,'451 
Sunrise ElectroniCS, Inc., 524 S. Vermont Ave., Glendora, CA 91740, 818-914-1926 

•.•..•.••..••••.•.•..•...•...••••••.•••.•.••••.•..•••.••••••.•••. A'1758 
t AS.I. Microsyotems, Inc., (Formerly Andrich Systems, Inc.), 1699 RooseveH Ave., 

Bohemia, NY 11716 ...... . ................................... 516-589-5656 
Beckman Industrial Corp. Subsidiary of Emerson Electric Co.; 4141 Palm Street 

Fullerton, CA 92635 ........................................... ;...... 714-447-2700 
tCincinnati Elctrns, 2630 Glendale Millord Rd., Cincinnati, OH 45241 .... 513-733-6100 
tEMC Technology Inc, 1971 Old Cuthbert Rd., Cherry Hill, NJ 08034 ..... 609-429-7800 

§t General Electric Solid state Div. G.E Corporation, Route 202, Somerville, NJ 08876 
............................................................. 201-685-6530 

tHo~ Inc. 9351 Jeronimo Rd, Irvine, CA 92718 .......................... 714-859-8800 
§t Integrat~ Device Technology, Inc., 3236 Scott Blvd, Santa Clara, CA95054-3090 

.................................................. 408-727-6116 
t Mel Tee, Div. Epsco, Inc. 411 Providence Hwy. Westwood, MA 02090 .. 617-329-1508 
t Northwest MicrocircuHs, Inc. 5464SW Philomath Blvd., Corvallis, OR 97333 

....................................................................... 503-753-8242' 
t Teledyne Microelectronics, 12964 Panama St, Los Angeles, CA 90066 

. . . . . . . . . . . . .. . .. . . . . . . .. ........................ 213-822-8229;213-870-9831 
§t VLSI Technology, Inc., 1109 McKay Dr., San Jose, CA 95131 ........... 408-434-3000 

Microcircuits (MIL), TTL, Schottky,.Microprocessor-2440 
t International Sensor Systems, Inc., Aurora Industrial Pk., Box 345, Aurora, NE 

68818,402-694-6111 ..•••••••••••••••••••••.•.••.•..•••.•.•. A'1742-1743 
Sunrise ElectroniCS, Inc., 524 S. Vermont Ave., Glendora, CA 91740, 818-914-1926 

•••.••.•••..•••.•••.••.•••.••..•..••..•.••.•••.•.•.•••••••••••••• A'1758 
Aeroflex Laboratories, Inc., Microelectronics Div., 35 S. Service Rd., Plainview, NY 11803 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 516-694-6700 
t AS.I. Microsystems, Inc., (Formerly Andrich Systems, Inc.), 1699 Roosevett Ave., 

Bohernia, NY 11716 .................................................. 516-589-5656 
Beckman Industrial Corp. Subsidiary of Emerson Electric Cu, 4141 Palm Stree~ 

Fullerton, CA 92635 .................................................. 714-447-2700 
Texas Instrs., Data Sys. Group, P. O. Box 809063, Dallas, TX 75380-9063 

.................................................................. .. 1-800-527-3500 

Microcomputer Boards-3130 - See Vol. A 

Micrometers - See Testers, Thickness (All Types) (Vol, D) 

Microphone Accessories (Incl. Stands, Holders, Booms)-
1300 - See Vol. 0 

. Microphones, Bone Conduction-1300 - See Vol. 0 

Mirrors, Rear Surface-3700 

Microphones, Carbon-1300 - See Vol. 0 

Microphones, Cardioid-1300 - See Vol. 0 

Microphones, Ceramic-1300 - See Vol_ 0 

Microphones, Condenser (Incl. Electret)-1300 - See 
Vol. 0 

Microphones, Crystal-1300 - See Vol. 0 

Microphones, Dynamic-1300 - See Vol. 0 

Microphones, Lavalier-1300 - See Vol_ 0 

Microphones, Magnetic-1300 - See Vol. D 

Microphones, Omnidirectional-1300 - See Vol. 0 

Microphones, Subminiature-1300 - See Vol. 0 

Microphones, Wireless-1300 - See Vol. D 

Microphones (MIL)-2440 
§t Audiosone, Inc., 617 Fan Hill Rd., Monroe, CT 06468 .. . .. ........ 203-268-4372/6703 
§t Shure Bros., 222 Hartrey Ave. Evanston, IL 60202-3696 ... 312-866-2200 

SumHronics, Inc. Sumitomo Corporation, 580 N. Pastoria Ave. Sunnyvale, CA 94086 
............................... ....................................... 408-737-7683 

Microprocessor - See Integrated Circuits, Microprocessor 
(Vol, A) 

Microprocessor Development Systems-2900 - See 
VotO 

Microscopes, Scanning, Laser, Acoustic-4100 - See 
Vol. 0 . 

Microscopes-3700 
§ BEA electro-optics, inc. 690 First Ave., Des Plaines, IL 60016 ........... 312-298-1420 

• §Carnbridge Instruments, Inc. Optical Systems Division, P.O. Box 123. Buffalo, NY 14240 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 716-891-3000 

Ealing Electro-Optics, New Englander Industrial Park, HOlliston, MA 01746 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617-429-8370;1-800-343-4912 

ElectroPhysics Corp. 48 Spruce St, Nutley, NJ 07110 .................. 201-667-2262 
§t Excel Technology Inti. Corp., 4-5 Stryker La, Hillsborough IndL PI<., Belle Mead, NJ 

08502 ............................................................... , 201-874-4747 
§ Hacker Instruments, Box 657, Fairfield, NJ 07007 ....................... 201-226-8450 

Jonard Industries Corp. 134 Marbledale Rd, Tuckahoe, NY 10707 ...... 914-793-0700 
tMelies Grio~ Optics, 1770 Kettering St,lrvine, CA92714 ................ 714-261-5600 
t Metron Optics Inc., P.O. Box 690, Solana Beach, CA 92075-0690 ....... 619-755-4477 
§Pacific Transducer Corp., 2301 Federal, Los Angeles, CA 90064 ........ 213-478-1134 
§ Solder Absorbing Technology (SAT), A Spirig Co. 144 Oakland Sl, Springfield, MA 

01108 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 800-628-8862 
Techni-Tool, 5 Apollo Rd, Box 368, Plymouth Meeting. PA 19462 ....... 215-825-4990 

§ Vision Engineering. Inc., 570 Danbury Rd, New Millord, CT 06776 ...... 203-355-3776 
Walker Scientnic, Rockdale St, Worcester, MA 01606 ..... 617"852·3674;617-853-3232 

§Carl Zeiss, Inc., One Zeiss Drive, Thornwood NY 10594 ................ 914-747-1800 

Microscopes, Measuring-2900 - See Vol. 0 

Microwave Comb Generator - See Generators, Microwave 
(Vol. D) 

Microwave Integrated Circuits (MICs)-3450 - See Vol. A 

Microwave Receivers - See Receivers, Microwave (VoI.D) 

Microwave Systems, Local Distribution-3400 - See 
Vol. D 

Miriplex Communication Systems-1900 - See Vol. D 

Mirrors, Front Surface-3700 
Ealing EIec1ro-Optics, New Englander Industrial Park, Holliston, MA 01746 

.....................................................• 617-429-8370;1-800-~12 
t Evaporated Coatings, Inc. 2365 Maryland Rd, Willow Grove, PA 19090 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . 215-659-3080 
t Libbey-Owens-Ford Co. Liberty Mirror Products, 851 Third Ave. Brackenridge, PA 15014 

....................................................................... 412-224-1800 
Metron Optics Inc., P.O. Box 690, Solana Be.ach, CA 92075-0690 ....... 619-755-4477 

§Optics for Research, Inc., p.o. Box 82, Caldwell, NJ 07006 ....•......... 201-228-4480 
Optima PreciSion, Inc., 3626 Hightide Drivl3, Rancho Palos Verdes, CA 90274 

........................................................ 800-544-4418;213-377-4118 
tPlumer Precision Optics, 601 Montgomery Ave., Pennsburg. PA 18073 .• 215-679-6272 

Rolyn Optics Co., 706 Arrowgrand Circle, Covina, CA 91722-2199 
................................................................. 818-915-5707/5717 

§ WECO Electrical Connectors, Inc., 16805 Hymus Blvd, Kirkland, Quebec, CANADA H9H 
3L4 .................................................................. 514-694-9136 

Mirrors, RearSurface-3700 
Ealing Electro-Optics, New Englander Industrial Park, Holliston, MA 01746 

...................................................... 617-429-8370;1-800-M3-4912 
t Evaporated Coatings, Inc., 2365 Maryland t=Id. Willow Grove, PA 19090 

215-659-3080 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Mirrors,Rear Surface-3700 (Cont'd) 
t Libbey-0wens-Ford Co. Liberty Mirror Products, 851 Third Ave.. Brackenridge, PA 15014 

....................................................................... 412-224-1800 
Optima Precision, Inc., 3626 Hightide Drive, Rancho Pakls Vf1'des. CA 90274 

........................................................ B()()..544-4418;213-3n'4118 
Rillyn Optics Co. 706 Arrowgrand Circle, Covina, CA 91722-2199 

818-91 &-5707/5717 

. Mixers, Audio-1300 - See Vol. D 

Mixers, r,IIicrowave-3450 - See Vol. A 

Mixers, RF-3450 - See Vol. A 

Modems - See Modulator/Demodulators, Data (Vol. D) 

Modems, Broadband RF-1900 - See Vol. D 
Modems, CATV-1900 - See Vol. D 

Modems, Communications, Eliminator/Line Driver-1900 
- See Vol. D 

Modems, Communications, Line Receivers-1900 - See 
Vol. D 

Modems, Communications, Long Haul-1.900 - See 
Vol. D 

Modems, Communications, Short Haul (Limited 
Distance)-1900 - See Vol. D 

Modems, Wireless-1900 - See Vol. D 

Modular Telephone Cords - See Cable, Telephone 
(Vol. D) 

Modulation Transfer Analyzers - See Analyzers, Transfer 
Function (Vol. D) 

Modulator/Demodulators, Data-2000 - See Vol. D 

Modulator /Demodulators, Laser-3700 
Andersen laboratories, 1280 Blue Hills Ave., Bloomfield, CT 06002, 203·242''()761 
.................................................................. A-1497 

§ Artel Communications Corp., 22 Kane Industrial Dr., Hudson, MA 01749 
617-562-2100 

t CATEL Telecommunications. 4050 Technology P~ Fremon~ CA 94537 
. . .. ... . . . .. . . . .. . . . . . . .. .. . . . . . . . . .. .. . . . . . . .. . .. . . . . . . . . .. . .. . .. . .... 41 &-659-8966 

Coheren~ Inc., 3210 Porter Dr., Palo Alto. CA 94304 ................ '. .... 41 &-493-2111 
Data-Design Labs. P.O. Box 711, 7925 Center Ave. Cucamonga, CA 91730 

.......................................•............................... 714-987-2511 
§ International Laser Sys., 3404 N. Orange Blossom Trail Orlando, FL 32804 

....................................................................... 30&-29&-4010 
Kappa Scientific Corp. Box 30585, Santa Barbara, CA 93105 ........... 80&-667-9648 
RE Instruments Corp., 31029 Center Ridge Rd. Westlake, OH 44145 ... 216-871-7617 

Modulators, AM-1900 - See Vol. D 

Modulators, FM-1900 - See Vol. D 

Modulators, Light-3700 
§t Andersen laboratories, 1280 Blue Hills Ave., Bloomfield, CT 06002, 203-242"()761 

................................................................. A-1497 
NEC ElectroniCS, Inc., 401 Ellis street, Mountain View, CA 94039·7241, 

41&-960-6000 ............................................... B·~279,1281 
t Cleveland Crystals. Box 17157, Euclid, OH 44117 ...................... 218-488-6100 

Data-Design Labs., P.O. Box 711, 7925 Center Ave. Cucernonga, CA 91730 
.................. ...........•..................•....................... 714-987-2511 

Displaytech, Inc., 2200 Central Ave.. Boulder, CO 80301 ...........•..... 303-449-8933 
t Electro-Optical Industries, Box 37,0, Santa Barbara, CA 93130 

................................... : .. . .. .. . . . . .. . . .. .. . . . . ... 80&-964-6701 (e~ 280) 
FG Engineering, Box 476, Fredonia, AZ 86022 .......•...........•..•... 602-643-7375 
Frequency Control Products, Inc., American Time Products Div. 430 Commack Rd., Deer 

Pk., NY 11729 . .. . .. . .. . .. .. . .... .. .. .. . .. . .. .. . .. . .. ..•.. ... .. . . . . .. .. 518-243-5730 
INTELCO, 8 Craig Road, Acton, MA 01720 .•.....•...•.................. 617-264-4485 
Motorola Ceramic Products, Components Division, 4800 Alameda Blvd N.E., 

Albuquerque, NM 87113 ............................................. 505-822-8801 
RE Instruments Corp. 31029 Center Ridge Rd, Westlake, OH 44145 ... 218-871-7617 
Tektronix, Inc. P.O. Box 500, 76/260, Beaverton, OR 97077 •.....•..•.. 800-83&-9433 

Modulators, Magnetic-2200 - See Vol. D 

Modulators, Microwave-3400 - See Vol. D 

Modulators, Phase-1900 - See Vol. D 

Modulators, Pulse-3400 - See Vol. D 

Modulators,RF-1900 - See Vol. D 

Modulators, Satellite Antennas-1900 - See Vol. D 

Modulators, Video-2200 - See Vol. D 

ModuleS, . Amplifier-Also See Amplifiers, Specific Types-
3130 .... See Vol. A 

PRODUCT INDEX & DIRECTORY 

Modules, Analog Multiplier-3130 - See Vol. A 

Modules, Analog-to-Digital Conversion-3130- See 
Vol. A 

Modules, CAMAC-2900 - See Vol. D 

Modules, Control & Switching-2200 - See Vol. D 

Modules, Data Acquisition-2325 - See Vol. D 

Modules, Data Retention-2325 .... See Vol. D 

Modules, DIN Interface-2100 - See Vol. C 

Modules, Delay Line-2350 - See Vol. A 

Modules, Digital-to-Analog Conversion-3130 - See 
Vol. A 

Modules,Display - See Display Modules (Vol. a) 

Modules, Encoding/Decoding-3130 - See Vol. A 

Modules, Filter-3130 - See Vol. A 

Modules, I/O Relay-3130 - See Vol. A 

Modules, Logic-Also See Cards; Circuits; Networks-
3130 - See Vol. A 

Modules, MIC-3130 - See Vol. A 

Modules, LogiC, Surface Mount-3130 - See Vol. A 

Modules, NIM-2900 - See Vol. D 

Modules, Oscillator-2300 - See Vol. A 

Modules', Power Entry, Filtered-2700·- See Vol. A 

Modules, RMS-to-DC Conversion-3130 - See Vol. A 

Modules, Sample & Hold-3130 - See Vol. A 

Modules, Switching-5100 
Advanced Systems Concepts, 2333 No Lake Ave., Altadena, CA 91001, 

818-791"()983 .... , ........... ,................................... 001143 
Burgess Switch Co., American Elec1ronie Components, 1010 N. Main St., Elkhart, 

IN 46515, 219-262-8608 ....... , ............... ;................... B-I658 
Collrner Semiconductor, Inc., 14368 Proton Rd., Dallas, TX 75244, 

800-527-0251 ;214·233-1589 .................................. A·2127-2128 
Crouzet Controls, Inc., 1083 State Pkwy., Schaumburg, IL 60173, 312-843-2200 

.................................................................. B·1679 
CYTEC Corp., 2555 Baird Road, Panfleld, NY 14526, 716-381'4740;800·346-3117 

................................................................. 001236 
Electronic Components Groupe, Slein Industries, Inc., 26 North 5th Street, 

Minneapolis, MN 55403, 612-375-9639;800-826-8719 ••••••••••••••••• B·1704 
§ Gordoa Corporation, A Flint Industries Company, 1000 N. Second St., P.O. Box 

824, Rogers, AR 72757, 501-636-5000 .............................. a.1461 
Lucas Ladex, Inc., P.O. Box 427; Vandalia, OH 45377-0427, 513-898-3621 

.................................................................. B-I630 
MarLee Swllch Co., 933-0 No Central Ave., Upland, CA 91786, 714-982-8968 

................................................................. B·1758 
T·Bar Incorporated, Data Switch Corporation, 1 Enterprise Dr., Shenon, CT 06484, 

203-926-1801 .................................................... B.l804 
§ Bloxcom Corporation, A Siemens Company, 1130 Larkin Dr. Wheeling, IL 60090 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .. 312-520-8010 
Capitol Switch Inc., Box 890, Danbury, CT 06810 ....................... 203-744-3300 
Ghielmelli, Inc., 6290 Sunset Blvd., Sle. 1126, Los Angeles. CA 90028-8770 

............................. ;......................................... 213'463-5111 
§ Intemational Rectifier Corp., Semiconduclor Div. 233 Kansas St., EI Segundo, CA 90245 

...... : ................................................................ 213-772-2000 
Power Dynamics Inc., 59 Lakeside Ave. P.O. Box 539, West Orange, NJ 07052 

· . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-738-5722 
§ Powerex, Westinghouse, GE, Mitsubish~ Hillis St., Youngwood. PA 15697 

....................................................................... 412-92&-7272 
t Raca~Dana Instrs. Inc. 4 Goodyear St., Irvine, CA 92718 . . . . . .. .. . . . .. .. 714-859-8999 

Solid State Electronics Corp., 18646 Parthenia $t, Northridge, CA 91324 
.. .. .. . . .. . . . . . . .. .. . .. • . . .. . .. . .. . . . . . . .. . .. .. .. .. .. . . .. . . . . . . . . . . .. .. 818-993-8257 

§t Solitron Devices. Inc., Semiconductor Group, 1177 Blue Heron Blvd., Riviera Beach, FL 
33404 . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 30&-848-4311 

Teledyne Microwave, 1290 Terra Bella Ave. Mountain View, CA 94043 ................ . 
415-968-2211 

§tTeledyne Solid Stale, A Div. of Teledyne Relays. 12525 Daphne Ave. Hawthorne, CA 
90250 ................................................................ 213-n7-OO77 

§ WECO Electrical Connectors, Inc., 16605 Hymus Blvd., Kirkland, Quebec, CANADA H9H 
3L4 .................................................................. 514-694-9136 

Modules (MIL), Electronic-2440 
t ILC Data Device Corp., 105 Wilbur PL, Bohemia, NY 11716, 516-561-5600 

................................................................. 001185 
t Modular DeVices, BrOOkhaven R" 0 Plaza, 1 RonecI Rd., Shirley, NY 11967, 

516,345-3100 ........ ,........................................... 002128 
RTSSystems, Inc., 1100 W. Chastnut St., Burbank, CA 91506, 818-840~7t19 

• •••••••••••••.•••••••• , • • • • • • . • • • • • • • • • • • • • • • • • • • • • B.l026, 001074-107~ 
t Aydin Vector Dlv., Aydin Corp., Box 328, Newtown, PA 1894()'0328 ....• 21 &-968-4271 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 
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tDensepac Microsystems, Inc., 7321 Lincoln Way, Garden Grove, CA 92641-1428 
714-898-0007;800-64-CHIPS 

§ Ericson Manufacturing Ce., 4215 Hamann Pkwy., Willoughby, OH 44094 

Integrity Technology, 105Sena Way, Ste. 230. Milpitas. CA 95035 
t Natel Engineering Ce .• Inc. 4550 Runway St. Simi Valley. CA 93063 . 

Solid State Electronics Cerp., 18646 Parthenia St. Northridge, CA 91324 

216-951-8000 
408-262-8640 
805-581-3950 

818-993-8257 
t Teledyne Microelectronics, 12964 Panama St, Los Angeles, CA 90066 

213-822-8229;213-870-9831 
§tToko America, Inc .• 1250 Feehanville Dr .• Mt Prospect.IL 60056. 312-297-0070 

tTransmagnetics. 210 Adams Blvd .. Farmingdale, NY 11735 516-293-3100 

Modules (MIL), Standard Electronic-2440 
t ILC Data Device Corp .• 105 Wilbur PI., Bohemia, NY 11716, 516-567-5600 

0-1165 
t Koep Precision Standards, Inc., Ie Coa" Place, Metuchen, NJ 08840, 

201-549-9280/9282............................... ................ 0-1283 
Densepac Microsystems, Inc., 7321 Lincoln Way, Garden Grove, C;A 92641-1428 

714-898-0007;800-64-CHIPS 
§ Ericson Manufacturing Ce., 4215 Hamann Pkwy. Willoughby, OH 44094 

216-951-8000 
t Teledyne Microelectronics, 12964 Panama St, Los Angeles. CA 90066 

213·822-8229;213-870-9831 

Molding Services - See Services, Molding (Vol. OJ 

Monitors, Current-2200 - See Vol_ D 

Monitors, Data Link-1900 - See Vol.D 

Monitors, Error Rate-1900 - See Vol. D 

Monitors, Frequency-2900 - See Vol. D 

Monitors, Humidity-2200 - See Vol. D 

Monitors, Laser Energy-2200 - See Vol. D 

Monitors, Line & Program-1900 - See Vol. D 

Monitors, Modulation-2900 - See Vol. D 

Monitors, Phase & Phase Angle-2900 - See Vol. D 

Monitors, Phase Sequence & Loss-2200 - See Vol. D 

Monitors, Power, AC & OC-2200 - See Vol. D 

Monitors, Power, AF-1300 - See Vol. D 

Monitors, Power Failure-2200 - See Vol. D 

Monitors, Power, Microwave-2900 - See Vol. D 

Monitors, Power, RF-2900 - See Vol. D 

Monitors, Response Time-2900 - See Vol. D 

Monitors, Television, Fiberoptic-2475 
§ Cenrac Display Products Group, A Mark IV tndustries Ce., 1724 S. Mountain Ave., 

Duarte. CA 91010 ..... ........................ 818-303-0095 
§tVicon Industries, Inc. 525 Broad Hollow Rd, Melville. NY 11747 ... 516-293-2200 

Monitors, Temperature-Also See Controls, Temperature-
5300 

Altech Corporation, 349 Rle. 206, Somerville, NJ 08876, 201·359-4454 
................................................ .... B-1365,1640, C-1162 

§ Beede Electrical Instrument Co., Inc., S. Main St, Penacook, NH 03303, 
603-753-6362 ............................................... 0-1357-1359 

t Chromalox Instrs. & Controls, 1382 Heil-Quaker Blvd., La Vergne, TN 37086-3536, 
615-793-3900 .................................................... 001124 

t CML MACARR Oiv., Marine Electric RPO, Inc., 666 Pacific St, Brooklyn, NY 
11217, 718-857-2400 ............................................. 0-2084 

Oatel, Inc., 11 Cabot Blvd., Mansfield, MA 02048,617-339-3000 .....•.•. 0-1154 
§ Oigitec Corp., 959 Cheney Ave., Marion, OH 43302, 614-387-3444 ., .•.•. 001363 
t Or.netz Technologies, Inc., 1000 New Durham Rd., P.O. Box 4019, Edison. NJ 

08818-4019, 201-287-3680 ..•...•...••.•......•...•..•.••....••... 0-1240 
Harrel, Inc" 16 Fitch St, E. Norwalk, CT 06855,203-866-2573........... 0-1130 
Midwest Components, Inc., 1981 Port City Blvd., Muskegon, MI49443, 

616-777-2602 .......................................... B-1852-1856,1859 
§t NES, Inc. (Nationwide Electronic Systems), 3003 Wakefield, Carpentersville, IL 

60110,312-426-5900 ....•.............•....•...••.•.........••.•. 0-1137 
Omega Engineering, Box 4047, Stamford, CT 06907,203-359-1660 

•..........•....•.•.............•.•....•.•.•..•.•...•.. 0-1392-1393,1420 
PPM, Inc., 5385 Harper Rd., Cleveland, OH 44139,216-349-2300 •...•... 0-1313 
Sensor ScientifiC, Inc., 1275 Bloomfield Ave., Fairfield, NJ 07006, 

201-227-7790;800-524-1610 ...•....••.....•..•.•.•...••...•.• B-1868-1869 
Action Instruments. 8601 Aero Dr., San Diego, CA 92123 619-279-5726 
Active Central Instrumentation, P.O. Box 243-Wildwood Circle, Key Largo, FL 33037 

. .. .. . . .. . . .. . . .. . .. . .. .. .. .. . . . .. .. .. . .. .... 305-451-1000 
§ Acurex-Autodata, 555 Clyde Ave .• P.O. Box 7042. Mountain View. CA 94039 

.. ............ 415-967-9100 
ADAC Cerp., 70 Tower Office Pic. Woburn, MA 01801 . . .... 617-935-6668 
AdvancedTechn. Research Labs., 5645 K General Washington Dr., Alexandria, VA 

'22312 ............................ 703-750-2920 
§ Amprobe Instrument Cere Industries, Inc, 630 Merrick Rd, Lynbrook. NY 11583 

516-593-5600 

Monitors, Temperature-5300 (Cont'd) 
Analogic Cerp .. 8 Centennial Dr .. Peabody. MA 01961 . 617-246-0300 
Applied Systems Corp., 26401 Harper Ave., St Clair Shores, MI48081 313-779-8700 

§ARGA Controls, 35 E. Glenarm St, Pasadena, CA 91105........ 213-682-3314 
§ AIkins Technical Inc., 3401 SW. 40th Blvd, Gainesville, FL 32608 .. ... 904-378-5555 

Barber-Celman Ce .• Indl. Instrs. Div .. P.O. Box 2940, 1354 Clifford Ave., Loves Park, IL 
61132............. ..................... 815-877-0241 

§ Beckman Industrial Cerp .• Emerson Electric Ce., 3883 Ruffin Road, San Diego, CA 92123 
.. .. .. .. .. .. .. .. 619-495-3200 

Bently Nevada Cerp .. P.O. Box 157. Minden. NV 89423 702-782-3611 
Burling Instruments, P.O. Box 298, Chatham. NJ 07928 .. 201-635-9481 

§ Capintec Instruments, 6 Arrow Rd, Ramsey, NJ 07446 . 201-825-9500 
CDS - Celorado Data Sys., 3301 W. Hampden, UnH C, Englewood CO 80110 

.................... 303-762-1640;800-CDS-ATEI 
tClimatronics, 140 Wilbur PI., Bohemia, NY 11716 .. 516-567-7300 

Centrolex, Inc., Francestown Turnpike, New Boston, NH 03070 ......... 603-487-5512 
tCentrol Technology Ce .• lnc .. 41-16 29th St, Long Island City, NY 11101 

718-361-2133 
Crompton Instrs., Hawker Siddley, 2763 Old Higgins Rd, Elk Grove Village, IL 60007 

312-593-1107 
Cybernetic Micro Sys., P.O. Box 3000, 3000 Hwy. 84, San GregoriO, CA 94074 

415-726-3000 
Data World Products, Second N.H. Tpke. Francestown, NH 03043 .... 603-588-3746 
Daytronic Cerp., Hawker Siddeley, 2589 Cerporate PI. Miamisburg, OH 45342 

.. .. .. .. .. .. .. 5 t 3-866-3300 
Digital Dynamics, Inc., 275 Technology Circle, Scotts Valley. CA 95066 

408-438-6823 
Eleclric Tachometer. 68th & Upland Sts., Philadelphia, PA 19142 ... 215-SA6-7723 

§ Electromatic Centrols Cerp., 2495 Pembroke Road, Hoffman Estates, IL 60195-2010 
312-882-5757 

§ E-Squared Technology Corp. 4475 Dupont Ct # 9, Ventura, CA 93003 
805-644-9544 

Esterline Angus Instrument Cerp., Box 24000, Indianapolis. IN 46224 317-244-7611 
Fast Feedback Technologies, 1505 Aviation Blvd, RedOudo Beach. CA 90278 

213-379-6100 
§ Fenwal, 400 Main St, Ashland, MA 01721 505-881-2000 

Flotek Cerporation, 1300 E. Floriza St, Ste. tal, Tucson, AZ 85714 ..... 602-294-9222 
§ Fluke, John, Manufacturing Ce. Box C9090, MS 25OC, Everett, WA 98206 

.. .. .. .. .. .. .. .. 206-356-5400 
t FTS Systems. Inc., Ate. 209, P.O. Box 158, Stone Ridge, NY 12484 800-824-0400 

Gordon Ce., 5710 Kanosha St, Richmond, IL 60071 815-678-2211 
Gordon Products, 67 Del Mar Dr .. Brookfield, CT 06804 203-775-4501 

§Hafstrom Technical Products. Inc., p.o. Box 9829, San Diego, CA 92109 
619-274-8822 

Hancock Electronics Cerp., 135 King St. P.O. Box 557, Cehasse~ MA 02025 
................... 617-383-8810 

§ Helm Instrument Ce .• Inc. 1387 Dussel Drive. Maumee, OH 43537 ...... 419-893-4356 
tHowelllnstruments. 3479 W. Vickery Blvd., Ft Worth, TX 76107 817-336-7411 
tHy-Cal Engineering, 9650 Telstar Ave., EI Monte, CA 91731. 818-444-4000 

International Instruments. A Prime Technology Ce. Twin Lakes Rd, P.O. Box 185, N. 
Branford, CT 06471 203-481-5721 

§Intra-computer. 101 W. 31st St, New York. NY 10001 .................. 212-947-5533 
Kaye Instruments, Inc., 15 De Angelo Dr., Bedford, MA 01730 617-275-0300 
Keystone Carbon, Thermistor Div., 1935 State Stree~ St Marys, PA 15857 

............................. 814-781-1591 
Kinetic Systems, 11 Maryknoll Dr. Lockport IL 60441 815-838-0005 
Lake Shore Cryotronics, Inc., 64 E. Walnut St, Westerville, OH 43081 .. ' 614-891-2243 
Leeds & Northrup. General Signal. Sumneytown Pike, North Wales, PA 19454 

,215-643-2000 
§Love Controls Corp., 1475 S. Wheeling Rd. Wheeling, IL 60090 312-541-3232 

Mag-Cen, 1626 Terrace Dr., St Paul, MN 55113 612-633-8820 
Metra Instruments, 2056 Bering Dr., San Jose. CA 95131 '" 408-436-8530 
Metrix Instrument Ce .• t711 Townhurst Houston. TX 77043 713-461-2131 
Metrosonics, Inc., Box 23075, Rochester, NY 14692-3075.. . ... 716-334-7300 

§t Mikron Instr., 445 W. Main St, Wyckoff, NJ 0748t .... 201-891-7330 
Minco Products. 7300 Cemmerce La, Minneapolis, MN 55432 612-571-3121 

t Narda Microwave Corp .• Subsidiary of Loral Cerp., 435 Moreland Rd, Hauppauge, NY 
11788...... 516-231-1700 

§ Newport Electronics, 630 E. Young St, Santa Ana, CA 92705 . 714-540-4914 
§ Non-Linear Systems/Div. of Kaypro Cerp. 533 Stevens Ave. Solana Bch. CA 92075 

.......................................... 619-481-3953 
§ Pacific Transducer Cerp., 2301 Federal, Los Angeles, CA 90064 ........ 213-478-1134 

Princo Instruments, Inc. 1020 Industrial Hwy .• Southampton, PA 18966 
t Relco Products, 5594 E. Jefferson Ave. Denver, CO 80237 ............. 303-756-1143 

Richard-Lee Ce., Box 724, New Providence, NJ 07974 .................. 201-276-0710 
Rochester Instrument Systems, 255 N. Union St, Rochester, NY 14605 

..................... 716-283-7700 
t Rustrak Instruments, Mark IV Cempany, Ate. 2 & Middle Rd, E. Greenwich, RI 02818 

.. . . .. .. .. .. . . . .. . . .. .. .. . .... 401-884-6800;800-332-3202 
Serial Lab Prods. Inc., 162 Cook Lane, P.O. Box 766, Marlboro, MA 01752 

............. .. .................... 617-481-1684 
§S. F. Products Cerporation, P. O. Box 369, Southport CT 06490 ......... 203-929-6180 

Solder Absorbing Technology (SAT), A Spirig Ce •. 144 Oakland St, Springfield, MA 
01108 .. .. .. . .. . .. .. .. .. .. .. . .. . .. .. 800-628-8862 

§Spanta, Inc., 795 Franklin Ave., P.O. Box 193, Franklin Lakes, NJ 07417 
.. .. .. .. .. .. .. .... 201-848-0033 

§ Spectral Dynamics Division, Scient~ic-Atlanta, Inc., 4255 Ruffin Rd, San Diego, CA 
92123-0575.... .. ..... 619-268-7100 

Strawberry Tree Computers, 160 S. WoHe Rd, Sunnyvale, CA 94086 408-736-3083 
§ Sunshine Scientific Instruments, 1810 Grant Ave., Philadelphia, PA 19115 

.. .. .. .. . .. .. 215-673-5600 
§ Superior Electric, 383 Middle St, Bristol. CT 06010 . . . . . . . . . . . . . . . . . . . . .. 203-582-9561 
tSyscon IntI., Inc., 1108 So. High St, So. Bend, IN 46618-1096 ........... 219-232-3800 
§ Tempil Div., Big Three Inds., Hamitlon Blvd, S. Plainfield, NJ 07080 ..... 201-757-8300 
§ Temptronic Cerporation, 55 Chapel St, Newton, MA 02158 .......... ,.. 617-969-2501 

Texmate, Inc., 348 S. Cedros Ave. P.O. Box 2000, Solana Beach, CA 92075 
.... .......... . ............................ 619-481-7177 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



MOnitors, TemperatlJr~·5300. 
tThemlo Electric, 109 Fifth S1., Saddle Brook, NJ 07662 ;. 201-843-5800 
§TRW. Dynalco ControlsDiv, 5200 NW37Ih,P.O.Box 8187,.f'l Lauderdale, Fl33310 

..... .. .. .. .. . .. . . .. . .. . . .. .. ... ... .. ... ................ 305-739-4300 
t VirTIs Co, Rle. 206, Gardiner, NY 12525 ................................ 914-255-5000 

Warren G-V, Unft 01 Signal Co., 1 Apollo Dr,lII/hippariy, NJ07981 ....... 201-386-1200 
§ Yellow Springs Instrument Co, Box 279, Yellow Springs, OH 45387 .. : 513-767-7241 
§ Yokogawa Corp. 01 America, 200 West Park Drive, Peachtree City, GA 30269 

................ ................. 404-487-1471 

Monitors, Touch- See Touch Monitors (Vol. 0) 

Monitors, Vibration-2200 - See Vol. D 

Monitors, Video-1900 - See Vol. D 

Monitors, Voltage - See Meters, Volt (Vol. 0) 

Monitors, Waveform - See Oscilloscopes (Vol. 0) 

Monitors (MIL), Data-3475 - See Vol. D 

Motor & Generator Armatures, Rotors, Stators-3500 
§ Axial Magnatlcs, Tencallnc" 450 W. Loa Angeles Ave., SImi Valley, CA 93065, 

. 818-998-4850 , ... , •.• " ...• ,." ...• " ........ , .•.•.••. , ..•.•.•.• , B01195 
Barber Colman Co. (A Siebe Co.), Motor DIvIsion, P.O. Box 2940, Loves Pic-,lL 

61132,2940, 815-968~660 ........................................ B01196 
tGeorator Corp., Box 70, Mana_s, VA 22110-0070, 703-368-2101 •. [)O2110-2112 
t Novatronlcs of·Canada Ltd" 677 ErIe st., P,O. Box 610, Stratford, Ontario, 

CANADA N5A 6V6, 519-271-3880 ., •. , .... : .... , .•.•..•. ,.......... B01243 
Penn-Tran Corp., Box 1321, Ate, 144N, Wingate, PA 16880, 814-355-1521 

... "., .• , .... , •. , ......................... , •..• , •...•.•. A01280, [)O1862 
tVemltech, 300 Marcus Blvd., Deer Pic-, NY 11729, 516-586-5100 .,. B0 103O,1267 
t AMETEK, DynamiCS Division, AMETEK, Inc., 5649 Peel< Rd., Arcadia, CA 91006 • 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 816-442-5981 
Arc Systems, Inc, 2090 Joshuas Path, Hauppauge, NY 11788 . 516-582-8020 

t Ashland Electric Products, 80 39th Stree~ Brooklyn, NY 11232 . . .. 718-965-0770 
t Danmar Inds., 9705 Lurline Ave, Chatsworth, CA 91311 ......... 818-882-7979/5280 

Eas.tern Air Devices, Inc, 1 Progress Dr, Dover, NH 03820 . . 603-742-3330 
t EEMCO Div, Datron Systems Inc., 4585 Electronics PI, Los Angeles, CA 90039 

............................................................ 818-247-7060 
El6ctro-Craft, 1600 2nd St S, Hopkins, MN 55343 ..................... 612-931-2700 

tFabric~ 2517 SearnanAve., P.O. Box 3176, S. EI Monte, CA 91733 ... 818-443-3247 
Fasco Industries, Inc., Div. of Hawker Siddeley Grp. Pic, 601 North Federal Highway, 

Boca Raton, FL 33432 ............................................... 305-368-0600 
Framar Metal Products Co., Inc., 345 Camegie Avenue, Kenilworth, NJ 07033 
. .................... .. ..................................... 201-241-0710 

tGIobe Motors, 2275 Stanley Avenue, Dayton, OH 45404 ................ 513-228-3171 
Hathaway Corporation, .Motor Products Div, 10837 E. Marshall, Tulsa, OK 74116 

......................... '................................ 918-438-7800 
§tHertner Div, 12690 Elmwood Ave, Cleveland, OH 44111 ............... 218-252-4242 
tiMe Magnetics Corp, Eastern Div, 570 Main S1., Westbury, NY 11590 .. 516-334-7070 
tlnland Motor, Kollmorgen Corp, 501 First SI., Radford, VA 24141 ....... ' 703-639-9045 
tMagnetic Technology, 21001 Kfttridge S1., Canoga Pk.,GA 91303 ....... 818-887-7700 
t Pacific Scientific, Electro Kinetics Division, 402 E Gutierrez S1., Santa Barbara, CA 93101 

.. .. .. .. .. .. .. .. .. .. .. . .. .... .................................. 805-963-2055 
PMI Motion Technologies, 49 Mall Dr, Commack, NY 11725-5703 ...... 518-864-1000 

§Powertron, Contraves Goerz Corp, 3821 Barranger Dr, Charlotte, NC 28210 
. .. .. .. . .. .. . .. .. . .. .. . .. .. . .. .. .. .. .. .. .. .. . .. . .. .. .. .. . .... ' 704-525-8962 

§ Reliance Electric Co., Marketing Inlo Center, P.O. Box 99502, Cleveland, OH 44199 
.... .. .. .. .. .. .. .. . .. .. .. .... .......................................... 800-245-4501 

Sequential Infonnation Systems Inc, 249 N. Saw Mill River Rd, Elmslord, NY 10523 
.............................. ,....................................... 914-592-5930 

tShokai Far Eas~ Ltd., 280 North Central Ave, Hartsdale, NY 10530 '" 914-681-0700 
Sierracin/Magnedyne, 2258 Ruthertord Rd., Carlsbad, CA 92008 . . . . . . .. 618-438-3321 

tVal1ey ElectromagnetiC$, P.O. Box 131, Spring Valley, IL 61362 ......... 815-664-2348 

Motor Assemblies with Integral Tachometer/Encoder-
3500 . 

Altech Corporation, 349 Rle. 206, Somerville, NJ 08876, 201-359-4454 
" .... ," ••. " .•. , ............. ,"', ..... , ..•...• , ., B01365,1640, C01162 

Barber Colman Co. (A Siebe Co.), Motor Division, P,O. Box 2940, Loves Pic-,lL 
61132-2940, 815-988~660 .................... ,................... B01196 

Hathaway Corporation, Motor Products Div., 10837 E- Marshall, Tulsa, OK 74116, 
918-438-7800 .•.••. " .. , ............ , ............... " ...• ,.... .. B01213 

t Induatrial Drives, A Kollmorgen D/v" 201 Rock Rd., Radford, VA.24141, 
703-639-2495 ........ , ................ ".,',., •.• , .. , ............ B01218 

§t Micro Mo ElectroniCS, Inc" 742 2nd Ave, 5-, st. Petersburg, FL 33701, 
813-822-2529 , •.•..•• , .• " ....... , •• " .. ,', •. " .• , ,B01180,1235,1237,1898 

t Motor Technology, Inc., 2798 Culver Ave., Dayton, OH 45429, 513-294·1041 
", •• ".,',., ............ , .... , ...... , .. ,., •. , ... , .......... B01239-1241 

PITTMAN, Penn Engrg. & MIg. Corp., 343 GocIshall Dr., Harleysville, PA 19438, 
215-256-6601 ..... , .. ,", ..... ;, ................ , .••. ,.,", .... ,. B01247 

§ Shlneno Kerlshl Corp, (SKC), 7525 Ethel Ave" Ste. I, N. Hollywood, CA 91605, 
818-764-4266 ........ '.' •. , ....... , • , .. , . , ............ , : ••••. , , , .• B01255 

t Stock Drive Products,Div. of Deslgnatronlcs, Inc., 2101 Jericho Turnpike, New 
Hyde Pk., NY 11040, 516-328~200;328-33OO •..••..•.•.• , ••• "." .• , Bo1259 

t AMETEK, Dynamics Division, AMETEK, Inc, 5649 Peck Rd., Arcadia, CA 91006 
............................... ....................................... 818-442-5981 

t Astromec, Inc, 1780 Forrest Way, Carson City, NV 89706 . . . . . . . . . . . . . .. 702-883-9226 
tClifton PreciSion, Litton Systems, Inc., Marple at 8(oadway, Clifton Hgts., PA 19018 

................................................... : ................... 215-622-1000 
t Computer Optical Products, Inc, Sub. 01 Hathaway Corp, 9321 Eton Ave., Chatsworth, 

CA 91311-6910 ...................................................... 818-882-0424 
Data Technology, Inc, 4 Gill SI., Wobum, MA 01811 .................... 617-935-8820 
Escap Products, 38 Central Ave, Hauppauge, NY. 11786 .... ; ........... 518-234-3900 
HHK Ind., Telan Inl., Rle. 611, P. O. Box 690, Plumsteadville, PA 18949 .. 215-766-0990 
Hftachi America, Ltd., 50 Prospect Ave, Tarrytown, NY 10591 ........... 914-332-5900 

PRODUCT INDEX &;DIRECTORV 

t IMC Magnetics·.Corp., Eastein Div., 570 MainSt, Wes1bury, NY 11590 .. 516-334-7070 
t Inland Motor, 4020 E. Inland Rd; Sierra Vista, AZ 85635 .. 602-458-1150 
t MagnetiC Technology, 21001 Kittridge SI., Canoga Pit, CA 91303 818-887-7700 

Ormec Systems Corp., 19 Linden Park, Rochester, NY 14625 ..... 716-385-3520 
Parvex Division, Alsthom Inteinational Inc, TWb Ram Ridge Road, Spring Valley, NY 

10977 .................... ..................... 914-425-6908 
PMI Motion Technologies, 49 Mall Dr., Commack, NY 11725-5703 '" 5f8-864-1ooo 
Portescap·U.S, Inc., 36 Central Ave, Hauppauge, NY 11788 .... 516-234-3900 
SPS Inc. (Muirhead Vacl';c),. 51 Commerce SL Springfield. NJ 07081 201-376-1222 

§Westamp,154215th St, Santa Monica, CA 90404 .............. 213-393-0401 

Motor Generator Sets-4000 - See Vol. D 

Motorized Micropositioners~4900 - See Vol. D 

Motorized Translation Stages-4900 - See Vol. D 

Motor Speed Drives - See Controls, Motor Speed (Vol. 0) 

Motors, BrUSh, DC-3500 
Barber Colman Co. (A Siebe Co.), Motor Division, P.O. Box 2940, Loves Pic-,lL 

61132-2940, 815-968~660 ...... , ....•.•.••......• ,............... B01196 
§ Bodine Electric Company, 2500 W. Bradley Pl., Chicago, IL 60618, 312-478-3515 

... , •• , ....... , •••.. , •.. , ••...• , , ...••.• , .•.....•. " .•.... , .•.• ,.. B01197 
Crouzet Controls, Inc., 1083 State Pkwy., Schaumburg, IL 60173, 312-843-2200 

........•.........•.•.•....•.•.. , ...•...•• , ..• , ...•...•.•.•.....• B01201 
t Eltrol Corporation, 20942 O.borne Street, Bldg. I, Canoga Park, CA 91304, 

818-709~131 •....•...•......•.. ,................................ B01203 
Hathaway Corporation, Motor Products Div" 10837 E- Marshall, Tulsa, OK 74116, 

918-438-7800 •...•.•. " ...........•.•....•.•..•........•.•.• ,... .. B01213 
t Industrial Drives, A Kollmorgen Div., 201 Rock Rd" Radford, VA 24141, 

703-639-2495 ....•.•.. , .. , ...•.... ,., ...•.•.. , .•• , •..•...• ,. Bo1218-1219 
Mabuchi Motor America Corp., 475 Park Ave. South, New York, ",Y 10016, , 

212-686-3622 ....•••.•.. , ... , ... ,', ..• , •• , •..•••...•... , •.•.••.. , B01231 
t Micro Mo Electronics, Inc., 742 2nd Ave. S., st. Petersburg, FL 33701, 

813-822-2529 ....•.•.•......•.•. , ....•..• " ...•.•. "... B01180,1235,1237 
t Motor Technology, Inc" 2798 Culver Ave" Dayton, OH 45429, 513-294-1041 

.....•....•.• , ........................... ,.................. B01239-1241 
pmMAN, Penn Engrg, & Mfg, Corp., 343 Godshall Dr" Harleysville, PA 19438, 

215-256-6601 •. , ••.•. ".......................................... B01247 
Shinano Kenshi Corp. (SKC), 7525. Ethel Ave" Ste. I, N: Hollywood, CA 91805, 

818-764-4268 .•.•. , ..•.•.•.• , .•.•. , ...... , •.•.•.•. , ..•. , •...•... , B01255 
Sierracin/Magnadyne, 2258 Rutherford Rd., Carlsbad, CA 92008, 619-438·3321 

•. , ..•...•..••.......•.•.•....•.•.... , ............ , •..•..•.. B01256-1257 
TS Products, Inc., 12455 Branford St, Bldg, 22, Arleta, CA 91331, 818-896-6876 

•..•.•..•. , .. ,." .... , ...................... ,., .•. , •..... ,., ..... [)O2175 
. t American Electronics, 1600 E. Valencia Dr., Fullerton, CA 92631 714-871-3020 
t AMETEK. Dynamics DiviSion, AMETEK, Inc, 5649 Peck Rd., Arcadia, CA 91006 

. .. .. .. .. .. . .. .. . .. .. .... ............................ . ....... 816-442-5981 
§ Asgalium SA, P.O. Box 9OS,La Chaux-<le-Fonds, SWITZERLAND CH-2301 

.................... .. ......................................... 01141 39281 351 
t Astromec, Inc., 1780 Forrest Way, Carson City, NV 89706 . . . . 702-883-9226 
t Computer Optical Products, Inc, Sub. of Hathaway Corp., 9321 Eton Ave, Chalsworth, 

CA91311-6910 ........... .. .................. 818-882-0424 
tDynamic Air Engrg., Inc., 620 E. Dyer Rd, Santa Ana, CA 92705-5697 714-540-1000 
§Electric Motor Engineering, 1647 Viclory Blvd., Glendale, CA 91201 ..... 818-502-1886 

Electrol Co., 321 Dewey St, P.O. Box 29, York, PA 17405 ..... 717-848-1722 
Escap Products, 36 Central Ave., Hauppauge, NY 11788 516-234-3900 
Fineor, 3750 E. Market St, York, PA 17402 ... 117-751-4206 

§Generallndustries, Taylor & Olive St, Elyria, OH 44035 . 218-323-3136 
General Numeric Corporation, 390 Kent Avenue, Elk Grove Village, IL 60007 

................. 312-640-1595 
§ Harowe Servo Controls, Bowmar Inst Corp., Westtown Rd at West Chester Pike, W. 

Chester, PA 19380·.... . .......... , 215-692-2700 
HHK Ind, Telan Int, Rle. 611, P. O. Box 690, Plumsteadville, PA 18949. 215-768-0990 
Hitachi America, Ltd., 50 Prospect Ave, Tarrytown, NY 10591 ........... 914-332-5800 
IMC Components Corporation, 55 Eddy S1., Providence, RI 02903 ....... 401-273-6900 

tlMC Magnetics Corp., Eastern Div, 570 Main SI., Westbury, NY 11590.. 518-334-7070 
IMC MagnetiCS Corp., Universal MagnetiCS Corp, 12627 Hidden Creek Way, Cerritos, CA 

90702 . . .. .. .. .. .. .. . . . . .. . .... ...................................... 213-928-0927 
Industrial Indexing Systems, Inc, 626 Fishers Run, Victor, NY 14564 .... 718-924-9181 

t Inland Motor, 4020 E. Inland Rd., Sierra Vista, AZ 85635 ................ 602-459-1150 
tlnland Motor, Kollmorgen Corp, 501 First SI., Radford, VA 24141 ........ 703-639-9045 

Maxon Precision Motors, Inc., 838 Mitten Rd, Burlingame,CA 94010 .... 415-697-9614 
Ormec Systems Corp., 19 Linden Park, Rochester, NY 14625 ........... 716-385-3520 
Parvex Division, Alsthom Internalional, Inc, Two Ram Ridge Road, Spring Valley, NY 

10977 ........................... ".................................. 914-425-6908 
Pertormance Controls, Inc., 433 Caredean Drive, Horsham, PA 19044 ... 215-675-6500 
PMI Motion Technologies, 49 Mall Dr, Commack, NY 11725-5703 ...... 518-864-1000 
Portescap U.S., Inc., 36 Central Ave., Hauppauge, NY 11788 . . . .. 518-234-3900 

§ Reliance Ell;lCtric Co., Marketing Info Center, P.O. Box 99502, Cleveland, OH 44199 
.. .. . .. .. .... .......................... .. .. .. . .. .. .. .. 800-245-4501 

Robbins & Myers, Motion Control Group, "600 Second St South, Hopkins, MN 55343 
................. .................... 612-931-2700 

§SPS Inc. (Muirhead Vactric), 51 Commerce St, Springfield, NJ 07081 ... 201-378-1222 
§ Westamp, 1542 15th St, Santa Monica, CA 90404 ..... . . . .. 213-393-0401 

Motors, Brushless, DC-3500 
t Aeroflex Laboretories Inc" Magnetic Products Div" 35 South Service Road, 

Plainview, NY 11803, 518-694·6700 ........................... B01184-1185 
Airpax Corp" Cheshire Div., Cheshire Indl. Pic-, Box E, Cheshire, CT 06410, 
203-272~301 ......................................... " .... ,.,'" B01194 

§ Axial MagnetiCS, Tencallncc, 450 W, Los Angeles Ave" Simi Valley, CA 93065, 
818-998-4850 •. , .• , .. , •..• , •.•. , ....... , ••. " .......... ,', .•.•.• , B01195 

t BEl Motion Systems Company, Kimco Division, 150 Vallecitos de Oro, San 
Marcos, CA 92089, 619-744-5671 ........... ,., .......... , .•. ".... B01880 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
Buehler Products, Inc., P. O. Bex 33400, Raleigh, NC 27606, 919-469-8522 

................................................................. C·1653 
§t Canon U.s.A., Elctrn. Comps. Div., One Canon Plaza, Lake Success, NY 11042, 

516-488-6700 •..•••••••••.••••••.•.••••.••••••••••••.••••••••.••• B.1199 
t Clifton Precision, utton Systems, Inc., Marple at Broadway, Clifton Hgts., PA 

19018,215-622-1000 ••..•..•••.•.•.••.•.••••.••••••.•.••..••••.•. B.12oo 
t Computer Optical Products, Inc., Sub. ot Hathaway Corp., 9321 Eton Ave., 

Chatsworth, CA 91311-6910, 818-882-0424 •.•.••••.••••.•..•.•••••• B.1883 
Eastern Air Devices, Inc.,1 Progreas Dr., Dover, NH 03820,603-742-3330 

§ ebm Inds., Inc., 525 New Brnain Ave., Unionville, CT 06085,203-674-1515 
••• ..••.••.•••••••• ......................................... C·1656-1657 

t Eltrol Corporation, 20942 Osborne Street, Bldg. I, Canoga Park, CA 91304, 
818-709-0131 .................................................... B.1203 

ETRI, Inc., 608 Broome St, Monroe, NC 28110, 704-289-5423 •••••• C·1664-1665 
Hathaway Corporation, Motor Products Dlv., 10837 E. Marshall, Tulsa, OK 74116, 

918-438-7800 .................................................... B·1213 
t Industrial Drives, A Kollmorgen Div., 201 Rock Rd., Radford, VA 24141, 

703-639-2495 ............................................... B.1218-1219 
Utton Encoder Div., 20745 Nordhoff St, Chatsworth, CA 91311, 818-341-6161 

................................................................. B·1895 
Maxon Precision Motors, Inc., 838 Mitten Rd., Burlingame, CA 94010, 

415-697-9614 .................................................... B.1232 
MFM Technology, Inc., Affiliate of Unitrode Corp., 200 Thirteenth Ave., 

Ronkonkoma, NY 11779, 516-467-5151 ••••••••••••••••••••••••••••• B·1233 
t Micro Mo ElectroniCS, Inc., 742 2nd Ave. s., St Petersburg, FL 33701, 

813-822-2529 ...................................... B·1180,1235,1237,1898 
t Motor Technology, Inc., 2798 Culver Ave., Dayton, OH 45429, 513-294-1041 

.............................................. .............. B·1239-1241 
NMB Technologies, 9730 Independence Avenue, Chatsworth, CA 91311, 

818-341-3355 ............................................ B·1242, C.1690 
t Novatronics ot Canada Ltd., an Erie St, P.O. Box 610, Stratford, OntariO, 

CANADA N5A 6V6, 519-271-3880 ................................ •• B·1243 
§ Oriental Motor U.s.A. Corporation, 2701 Toledo Street, Suite 702, Torrance, CA 

90503,213-515-2879 ........................................ B.1245-1246 
Papst Mechatronic Corp., Aquidneck Indl. Pk., Newport, RI 02840, 401-849-8810 

........................ ....... ................. ............ C·1692-1694 
PITTMAN, Penn Engrg. & MIg. Corp., 343 Godshall Dr., Harleysville, PA 19438, 

215-256-6601 ............................................... B.1248-1249 
POWR-UPS Corp., Brookhaven R&D Plaza, 1 Rolled Rd., Shirley, NY 11967, 

516-345-5700;1-800-333-POWR .................................... B.1251 
SAIA Inc., DiY. ot American Electronic Componenta, 1010 N. Main Street, Elkhart, 

IN 46514, 219-262-4418 ...................................... B.1252-1253 
§ Shlnano Kenshi Corp. (SKC), 7525 Ethel Ave., Sta. I, N. Hollywood, CA 91605, 

818-764-4266 .................................................... B·1255 
t Sierracin/Magnedyne, 2258 Rutherford Rd., Carlsbad, CA 92008,619-438-3321 

............................................................ B·1256-1257 
t Stock Drive Products, DIy. ot Designatronics, Inc., 2101 Jericho Turnpike, Naw 

Hyde Pk., NY 11040, 516-328-0200;328-3300 .•...•.•.••..••.••.•.••• B.1259 
§ Supervexta, Diy. of Oriental Motor, 2701 Plaza Del Amo, Sta. 702, Torrance, CA 

90503-7395,213-515-2264 ........................................ a·1263 
Synektron Corporation, 12000 S. W. Garden Place, Portland, OR 97223, 

503-684-3090 ............................................... B·1264-1265 
t Vernitron Controls, Vernitron Corporation, 1601 Precision Park La., San Diego, 

CA 92073,619-428-5581 .......................................... a·1268 
Aeroflex Laboratories, Inc., Microelectronics Div., 35 S. Sarvice Rd" Plainview, NY 11803 

.......................... ............... .. .......... 516-694-6700 
t AMETEK, Dynamics Division, AMETEK, Inc" 5649 Peck Rd., Arcadia, CA 91006 

. . . .. .. .•. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. 818-442-5981 
Arc Systems, Inc" 2090 Joshuas Path, Hauppauge, NY 11788 .......... 516-582-8020 

§ Asgalium SA, P.O. Box 906, La Chaux-de-Fonds, SWITZERLAND CH-2301 
................................................................... 01141 39281 351 

t Ashland Electric Producls, 80 39th Stree~ Brooklyn, NY 11232 ..... 718-965-0770 
t Astro Dynamics, Inc., 2 Gill Sl, Woburn, MA 01801 ...................... 617-935-4944 
t Astromec, Inc., 1780 Forrest Way. Carson City, NV 89706 .. . . . . . . . . . . . .. 702-883-9226 
§ Baldor Electric Company, P.O. Box 2400, Fort Smith, AR 72902 . . . . . . . .. 501-64&4711 

Brailsford & CO" 670 Minon Rd., Rye. NY 10580 ........................ 914-967-1820 
§EG & G Rotron, COmmercial Div" Saugerties, NY 12477 ................ 914-24&3615 
t EG & G Rotron, Custom Dlv" Hasbrouck La, Woodstock, NY 12498 ..... 914-679-5201 

Electric Indicator COmpany Inc., 272 Main Ave" Norwalk, CT 06851 ..... 203-847-5861 
Electro-Cratt. 1600 2nd ~ S" Hopkins, MN 55343 ...................... 612-931-2700 

t Evershed & Vignolas, Ltd., Meggitt Holdings P. L C" Acton Lane, Chiswick, London, 
ENGLAND W4 5HJ .................................................... 01-994-3670 

General Numeric COrporation, 390 Kent Avenue, Elk Grove Village, IL 60007 
....................................................................... 312-64()'1595 

t Globe Motors, 2275 Stanley Avenue, Dayton, OH 454o.f ................ 513-228-3171 
§ Harowe Servo COntrols, Bowmar Inst COrp" Westtown Rd at West Chester Pike, W. 

Chester, PA 19380 ................................................... 215-692-2700 
HHKlnd., Telan Inl, Flte. 611, P. O. Box 690, Plumsteadville, PA 18949 .. 215-766-0990 
Hitachi America, Ltd., 50 Prospect Ave" Tarrytown, NY 10591 ........... 914-332-5800 
IMC COmponents Corporation, 55 Eddy St, Providence, RI 02903 ....... 401-273-6900 

tlMC Magnetics COrp" Eastern Div" 570 Main St, Westbury, NY 11590 .. 516-334-7070 
Industrial Indexing Systems, Inc., 626 Fishers Run, Victor, NY 14564 .... 716-924-9181 

t Inland Motor, 4020 E Inland Rd., Sierra Vista, P;z 85635 ..•............. 602-459-1150 
t Inland Motor, Kollmorgen Corp .• 501 First St, Radford, VA 24141 ........ 703-639-9045 
§Japanese Products Corp., 7 Westchester Plaza, Elmsford, NY 10523 .... 914-592-8880 
tMagnelic Technology, 21001 Kittridge St, Calloga Pk., CA 91303 ....... 818-887-7700 

Motion COntrol Group. American Precision Industries, 3229 Roymar Rd, Oceanside, CA 
92054 ................................................................ 619-439-7500 

Motor-Tronlcs, Inc., 21421ndusfrial Ct, Bldg. "P, Vista, CA 92083 ....... 619-727-7430 
Motronics Corp, 15 Industrial Park, Little Falls, NY 13365 ............... 315-623-4050 
Namiki Precision Jewel Co., Ltd., 15 Warren Str~ Hackensack, NJ 07601 

.. .. • .. .. . .. . .. . . .. . . . .. . . .. .. .. .. . . .. . .. .. • .. .. . .. .. . .. . .. .. . .. . . .. ... 201-343-3080 
Nidec-Torin Corporation, 1 00 Frank~n Diive, Torrington, CT 06790 .. . . .. 203-482-4422 

. Onnec Systems Corp., 19 Unden Park, Rochester, NY 14625 ..•..•..... 716-385-3520 
t Pacific Scientific Co., 4301 Kishwaukee, Rockford, IL 61105............. 815-22&3100 

Motors, Control-3500 
Parker HannWin Corporation, Compumotor Division, 1179 N. McDowell Blvd., Petaluma, 

CA 94952 ............................................. 707-778-1244;800-358-9068 
Parvex Division, Aisthom Intematlona~ Inc., Two Ram Ridge Road, Spring Valley, NY 

10977 ................................................................ 914-425-8908 
t Performance Controls, Inc., 433 Caredeen Drive, Horsham, PA 19044 ... 215-675-6500 
§ Powertron, COntraves Goerz Corp., 3821 Barranger Dr" Charlotte, NC 28210 

· . . . . . . . .. . .. . . . . . . . .. . . .. . .. .. . . . .. . .. . .. . .. . .. .. . .. . .. .. . .. . .. .. .. ... 704-525-8962 
§ Reliance Electric CO" Markeling Info Center, P.O. Box 99502, Cleveland, OH 44199 

. . . . . . . . . . .. . .. . . .. . .. .. . . . . . . .. • .. . .. . .. .. . .. • .. . .. • .. .. .. .. .. . 8()().245-4501 
Robbins & Myers, Motion Control Group, 1600 Second St South, Hopkins, MN 55343 

....................................................................... 612-931-2700 
§Shokai Far ~ Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914--681-0700 
t Sterling Instrumenls, 2101 Jericho Turnpike, New Hyde PI<., NY 11040 .. 51&328-3300 
tTechno, A DSG COmpany, 2101 Jericho Tunpike, New Hyde Park, NY 11040 

.......................................•...•....... , .......•.•.....•... 51&328-3970 
Tokyo Elec. Co., Ltd., 1-1 Nishiki-Cho, Kanda, Chiyoda-Ku, Tokyo, 101, JAPAN 

................................................................•...... (03) 292-1011 
§ Westamp, 1542 15th Sl, Santa Monica, CA 90404 .......... ".......... 213-393-0401 
t Western Gear Corp., Applied Tech. Dlv" 14724 E Proctor, City of Industry, CA 91744 

.. . . . . . . . . . . . . . . . . . . . . .. . .. . .. . . .. .. . . . . . . . . . • . . .. . .. . .. .. .. . . .. .. .. ... 818-968-6525 

Motors, Clock & Timing-3500 
Airpax Corporation, International Div., West Johnson Ave., Cheshire, CT 06410, 

203-272-0301 .................................................... B.1192 
§ Bodine Electric Company, 2500 W. aradley PI., Chlcego, IL 60618, 312-478-3515 

................................................................. B·1197 
§ Crouzet Controls, Inc., 1083 State Pkwy., Schaumburg, IL 60173, 312-843-2200 

................................................................. a·1201 
Inland Motor, 4020 E. Inland Rd., SIerra Vlats, AZ 85835, 602-459-1150 •• 801217 
Mabuchi Motor America Corp., 475 Park AYe. South, New York, NY 10016, 

212-686-3622 .................................................... B.1231 
Micro Mo ElectroniCS, Inc., 742 2nd Ave. s., Sf. Petersburg, FL 33701, 

813-822-2529 .................................................... 801180 
Aufotrol COrporation, P.O. Box 557, Crystal Lake, IL 60014 .............. 815-459-3080 
Bertsch U.S., Sycamore Resch. Ctr" 2142F Industrial Ct, Vista, CA 92083 

............................................•.......................... 619-727-7420 
§t Cramer Co., Mill Rock Rd., Old Saybrook, CT 06475 .................... 203-388-3574 

Eastern Air Devices, Inc., 1 Progress Dr" Dover, NH 03820 .............. 603-742-3330 
t Haydon Sw~ch & Instrumem 1500 Meriden Rd., P.O. Box 3329, Waterbury, CT 06705 

..................................•...............•.....•.....•.....•.. 203-75&7441 
§t Hurst Manufacturing COrp" Emerson Elec. Co" Box 328, Princeton, IN 47670 

· . . . . . . . . . .. .. . . . . . .. . .. .. ..... .. ... .. .. . .. .. .. .. .. .. .. .. . .. . .. . .. .. .. . 812-385-2564 
IMC Magnetics Corp., Eastem Div" 510 Main St, Westbury, NY 11590 .. 516-334-7070 
IMC Magnelics Corp.,IMC/Hansen, Box 23, Princeton, IN 47670-0023 .. 812-385-3415 

§ Landis & Gyr, Inc., 99 Castleton St, Pleasanlville, NY 10570 ..•......•.. 914-747-3640 
Magnetic Technology, 21001 KittridgeSt, Canoga PI<., CA 91303 ....... 818-887-7700 
Mallory Timers, Emhart Elec.lElctm. Grp" 3029 E Washington St, Indianapolis, IN 48201 

· ...................... : . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . •. 317-63&5353 
§ M~sumi Elec. CO" Ltd., 8-2, &-Choma, Kokuryo, Cholu-City, Tokyo, JAPAN. ... 488-5333 
§ Paragon Electric Co" Inc., 606 Perkwey Blvd., Two Rivers, WI 54241 •... 414-793-1161 

SAIA Inc., Dlv. of American Electronic COmponenls, 1010 N. Main ~ Elkhart, IN 
46514 ................................................................ 219-282-4418 

t Shokai Far ~ Ltd., 280 Noith Central Ave., Hartsdale, NY 10530 •.... 914--681-0700 
Valley Electromagnetics, P.O. Box 131, Spring Valley,lL 61362 ......... 815-664-2348 

Motors, Control-3500 
Airpax Corporation, Intarnational Dlv., Weal Johnson Ave., Cheahlre, CT 06410, 

203-272-0301 •••.••••••••••••••••••••••••••••••••••••••••••• a 0 1192-1193 
§ Barber Colman Co. (A Siebe Co.), Motor DIvision, P.O. Bex 2940, Loves Pk., IL 

61132-2940,815-968-0660 ........................................ 801196 
§ Bedine Electric Company, 2500 W. Bradley Pl., Chicago, IL 60618, 312-478-3515 

••••••••.••••• , •••••••••••••••••••••••••••••••••••••••••••••••••• 801197 
Brevel Motors, Inc., Sub. Vemitron Corp., Broad & 16th Sts., Cartstadt, NJ 07072, 

201-933-0220 .................................................... 801198 
§ Canon U.S.A., Elctrn. Comps. Div., One Canon Plaza, Lake Success, NY 11042, 

516-488-6700 .................................................... B.1199 
t CIHlon Precision, Utton Systems, Inc., Marple at Broadway, Clifton Hgts., PA 

19018, 215-622-1000 ••••••••••••••••••••••••••••••••••••••••••••• B.12OO 
t Computer Optical Products, Inc., Sub. ot Hathaway Corp., 9321 Eton Ave., 

Chatsworth, CA 91311-6910, 818-882-0424 ••••••••••••••••••••••••• 801883 
Crouzet Controls, Inc., 1083 State Pkwy., Schaumburg, IL 60173, 312-843-2200 

•••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••• B·1201 
t Industrial Drives, A Kollmorgen DIv., 201 Rock Rd., Radford, VA 24141, 

703-639-2495 .................................................... 801218 
Inland Motor, 4020 E.lnland Rd., SIerra Viats, AZ 85635, 602-459-1150 •• B·1217 
Mabuchi Motor America Corp., 475 Park Ave. South, New York, NY 10016, 

212-688-3622 .................................................... B.1231 
t Maxon Precision Motors, Inc., 838 Mittan Rd., Buriingame, CA 94010, 

415-697-9614 .................................................... B.1232 
Micro Mo ElectroniCS, Inc., 742 2nd Ave. s., St Petersburg, FL 33701, 

813-822-2529 .................................................... B.1180 
t Motor Technology, Inc., 2798 Culver AYe., Dayton, OH 45429, 513-294-1041 

• • .. • .. .. • .. .. • • .. .. .. .. • .. • .. • .. • • .. ... • • .. .. .. • • .. .. • • .... a·1239-1241 
PITTMAN, Penn Engrg. & MIg. Corp., 343 Godshall Dr., Harleysville, PA 19438, 

215-256-6601 ........................ ,........................... B.1248 
Shlnano Kenshl Corp. (SKC), 7525 Ethel Ave., Ste. I, N. Hollywood, CA 91605, 

818-764-4268 .................................................... B.1255 
t Sierracln1Magnedyne, 2258 Rutherford Rd., Carlsbad, CA 92008,619-438-3321 

•••••••••••••••••••••••••••••••• ; •••••••••••••••••••••••••••••••• 801257 
§t Superior Electric, 383 Middle St, Bristol, CT 06010, 203-582-8561 •••••• B.1260 

§ Supervexta, Div. ot Oriental Motor, 2701 Plaza Del Amo, Ste. 702, Torrance, CA 
90503-7395,213-515-2264 •••••••••••••••••••••••••••••••••••••••• B.1263 

tTechno, A DSG Company, 2101 Jericho Tunpike, New Hyde Perk, NY 11040, 
516-328-3970 .................................................... a'1268 

Vemitron ControlS, Vemltron CorporatIon, 1601 Precision Perk L.a., San Diego, 
CA 92073, 619-428-5581 •••••••••••••••••••••••••••••••••••••••••• 801268 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



. Motors,Control .. 3500(Cont'd) 
f AeloIIexLaboratories Inc:, Magnetic ~roductsDiv, 35 South Servi~ Road, ~Iainview, 

NY 11803 ............................................................ 516'694-6700 
§ Allen-Bradley Co, Industrial.Control Div,1201. So Second St, Milwaukee, WI 53201 

· ........................ " .............................. , . • . . .. . . . . .. . 414-382-2000 
Altech Corporation, 349 Rle. 206, Somerville, NJ08876. . • .. . .. .. •. ... ..201-359-4454 

§ Amera~ Corporation, Newburgh Rd., Hackettstown, NJ 07640 . : ... , . .. . 201-852-1122 
f AMETEK, Dynamics Division, AMETEK, Inc:, 5649 ~eck Rd., Arcadia, CA 91006 

........................................................... ,........... 818-442-5981 
§ Anaheim AutomaIion, 910 E. Orangefair La, Anaheim, CA 92801 ........ 714-992-6990 

Applied Systems Corp., 26401 Harper Ave., St Clair Shores, MI48081 .. 313-779-8700 
Arc Systems, Inc:, 2090 Joshu'as Path, Hauppauge, NY 11788 .....•.. '.' 516-582-6020 

t Ashland Electric Products, 80 39th Street, Brooklyn, NY 11232 ......... 718-965-0770 
t Astro Instrumant Corp, 2501 NW 17th Ln, ~ompano Beach, FL 33064 .............•... 

, 305-973-8900 
§ Axial Magnetics, Tencallnc:, 450 W. Los Angeles Ave., Simi Valley, CA 93065 

....•......•..............••....••...• ' .........•........•..... : ........ 818-998-4850 
, § B& B Motor & Contiol Corp.,B & Blong Island City, Apple Hill Commons, Bu~ington, 

CT 08013 ............................................. 203-673-7151;800-638-7807 
§ Berkeley Process Contro~ Inc. 5327-K Jacuzzi St, Richmond, CI>. 94804 

415-526-3333 
~h U.s., Sycamore Resch. Ctr, 2142F Industrial Ct, Vista, CA 92083 

..................•..•...............•......•..................•.....•. 619-727-7420 
Buehler Products, Inc, P. O. Box 33400, Raleigh, NC 27606 ............. 919-469-8522 

§carter Motor, 2707 W. George St, Chicago, IL 60618-7898 ............. 312-588-7700 
Centent Co-. 3879 S. Main St, Santa Ana, CA 92707 ...•................ 714-979-8491 

§tCramer Co, Mill Rock Rd., Old Seybrook, CT 06475 .................... 203-388-3574 
Cross Electronics, 100 Commonwealth Or, Warrendale, ~A 15086 ...... 412-776-1591 
Eastern Air Devices, Inc:, 1 Progress Or., Dover, NH 03920 •.. . . . . . . . . . .. 603-742-3330 

t EEMCO Div; Datron Systems Inc., 4585 Electronics P~ Los Angeles, CA 90039 
....................................................................... 818-247-7080 

t Electric loolCator Company Inc, 272 Main Ave., Norwalk, CT 06851 ..... 203-847-5861 
§Electro-Cralt, 1800 2nd Sl S, Hopkins, MN 55343 ...................... 612-931-2700 

§fElectrol Co, 321 Dewey St, ~.O. Box 29, York, PA 17405 ............... 717-848-1722 
Escap ~roducts, 36 Central Ave., Hauppauge, NY 11788 . . . . . . . . .. . . . . .. 516-234-3900 

t Evershed & Vignoles, Ltd, Meggitt Holdings P. L C, Acton Lane, Chiswiek, Londori, 
ENGLAND W4 5HJ .................................................... 01-994-3670 

Fincor, 3750 E. Market St, York, PA 17402 .............................. 717-751-4206 
General Numaric Corporation, 390 Kent Avenue, Elk Grove Village, IL 60007 

....................................................................... 312-640-1595 
t Globe Motors, 2275 Stanley Avenue, Dayton, OH 45404 ................ 513-228-3171 

t H~~. ~~"~h .&.I~.~ .1~ .~~~d~~ ~~.~:O: .~~. ~~9: ~.~t~.~ry'~~_~:i441 
HHK Ind, Telan Int, Rle. 611, P. O. Box 690, Plumsteadville, ~A 18949 .. 215-766-0990 
Honeywell Inc. Commercial Div, MN 27-7246, Honeywell Plaza, Minneapolis, MN 55408 

· ............................•.............•.... : . . . . . . . . . . . . . . . . . . . . .. 612-870-5351' 
§ Hurst Manufacturing Corp, Emerson Elec Co-. Box 326, Princeton, IN 47670 . 

.•............•....... , ................. ;.............................. 812-385-2584 
IMC Components Corporation, 55 Eddy St, Providence, RI 02903 •...... 401-273-6900 

tiMe Magnetics Corp., Eastern Div, 570 Main St, Westbury, NY 11590 .. 516-334-7070 
t IMC Magnetics Corp., Western Div, 12627 Hiddencreek Way, Cerritos, CA 90702 

· .. . .. . .. .. .. • . . .. • .. . .. . .. . .. .. .. .. .. .. .. . .. . .. .. .. . . .. . . . .. . .. .. . . ... 213-926-0927 
Industrial Indexing Systems, Inc, 626 Fishers Run, Victor, NY 14584 .... 716-924-9181 

§Inertial Motors, 280 N, Bfoad St, Doylestown, PA 18901 ................ 215-345-1010 
tlnland Motor, Kollmorgen Corp., 501 First St, Radford, VA 24141 ........ 703-639-9045 
§KIockner Moeller, 4 Strathmore Ad, Natick, MA 01760 .................. 617-655-1910 

Uncoln Laser Co-. 234 East Mohave, Phoenix, AZ 85004 ............... 602-257-0407 
tMagnetic TechnolOgy, 21001 Kittridge St, Canoga PI<., CA 91303 ....... 818-867-7700 

Magnum Opus Custom Elctm. Engrg., 284 Kennedy St, Iselin, NJ 08830 
· .... '.. . .. .. . . . . . .. . . .. .. . . .. . .. . . .. . .. .. .. . .. . .. .. . . .. .. . . . . . . . . . .. . .. 201-283-4925 

Mallory Timers, EmhM Elec/Elctm. Grp, 3029 E. Washington St, Indianapolis, IN 46201 
.. .. . .. . .. . .. . . . . . . . . .. .. .. . .. . .. .. . . .. . . .. . .. . .. .. .. .. .. .. . . . . . . . .. ... 317-636-5353 

t MAR-CHAR CORPORATION, ATR Electronics, Inc, 167 East Fifth Street, Montello, WI 
53949................................................................ 608-297-2106 

Motion Control Group, Amarican Precision Industries, 3229 Roymar Rd, Oceanside, CA 
92054 ................ , .: .. , . ; ......•.......•.... ; . .. . . . . . . . .. . . . .. . .. 619-439-7500 

Motor-Tronics, Inc, 21421ndustrlal Ct, Bldg. 'P, Vista, CA 92083 ....... 619-727-7430 
§ Oriental Motor U.SA Corporation, 2701 Toledo Street, Su"e 702, Torrance, CA 90503 

....................................................................... 213-515-2879 
Ormec SysternsCorp., 19 Unden Park, Rochester, NY 14625 ........... 716-385-3520 

. Parvex Division, Aisthom Intemation~ Inc, Two Ram Ridge Road, Spring Valley, NY 
10977 .... , .............................. ; ......................... :.. 914-425-6908 

PMI Motion Technologies, 49 Mall Or, Commack, NY 11725-5703 ...... 516-864-1000 
Pooescap US, Inc, 36 Central Ave., Hauppauge, NY 11788 ............ 516-234-3900 

§ ReHance Electric Co-. Marketing Info Center, P.O. Box 99502, Cleveland, OH 44199 
.. . .. . .. . .. .. ... .. . .. . ........ . . . . ...... ... .. .. ..... . . . . . . . ... .. . .. .. . .. 800-245-4501 

Robbins & Myers, Motion Control Group, 1800 Second St South, Hopkins, MN 55343 
.. .. . .. .. . .. . .. .. .. . .. .. . .. . . . . .. . . . .. . .. . .. .. .. . . . . . . . . . . .. . .. . .. .. . .. 612-931-2700 

Sequential Information Systems Inc., 249 N. Saw Mill River Rd, Elmsford, NY 10523 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 914-592-5930 

Servo-Tek ~roducts Co, 1086 GollleRd., Hawthorne, NJ 07506 ........ 201-427-3100 
tSteriing Instruments, 2101 Jericho Turnpike, New Hyde PI<., NY 11040.. 516-328-3300 
t Stock Drive Products, Div. of Oeslgnatronics, Int., 2101 Jericho Turnpike, New Hyde PI<., 

NY 11040 ............•..•..•.......................•..... " 516-328-0200;328-3300 
tTransicoil, Inc, Trooper Rd, P.O. Box 99, Worcester, PA 19490-9990 .... 215-277-1300 

Triac Electronic Systems, Inc, 87-27 ~Ie Ave, Glendale, NY 11385 .. 718-441-4759 
tVern"ech, 300 Marcus Blvd, Deer PI<., NY 11729 ....................... 516-586-5100 
§ The Wadswooh Electric Manufacturing Co, Inc, 20 W. 11 th St, Covington, KY 41012 

................................................ ; ............ ; ......... 606-431-0900 
tWestern Gear Corp., Applied Tech. Di.,14724 E. Proctor, CHy of Industry, CA 91744 

.......................... ; ......................................... '" 818-988-6525 
§ Westinghouse Electric Corp, Control Division, P.O. Box 819. Oldsmar, FL 34867 

· . • . . • . . . . . . . • . . • . . . . . . • • . . • . . . . . . . • . . . . . • . . . . . . . . • . . . . . . . . . . . . . • . . . . . . 813-855-4621 

Motors, DC Timing-3500 
Alrpax Corp., Cheshire Div;, Cheahire InelL. Pk., Box E, Cheshlre,.q- 06410, 

203-272-0301 ............. _ .. _ .......... _ • • .. • • •• • • • • • .. • • .. • • • •• B.,194 

PRODUCT INDEX. & DIRECTORY 
Airpax Corporation, International Div., West Johnson Ave., Cheshire, CT 06410, 

203·272-0301 .................................................... B·1192 
Eastern Air DeviceS,lnc., 1 ~rogreS8 Dr., Dover, NH 03820, 603-742·3330 

••••••••••••••••.••••••••.••••••••••••••••••••••••••••••••••••••. B·1202 
Mabuchi Motor America CorP., 475 ~ark Ave. South, New York, NY 10016, 

212-686-3622 .................................................... B·1231 
Micro Mo Electronics, Inc., 742 2nd Ave. 8., SL Petersburg, FL 33701, 
~13-822.2529 ................................. :.................. B.1180 

Shlnano Kenahl Corp. (SKC), 7525 EIhel Ave., Ste. I,N. Hollywood, CA 91605, 
818-784-4266 .................................................... B·,255 

Autotrol Corporation, P.O. Box 557, Crystal Lake, IL 80014 .•............ 815-459-3080 
Bertsch U.S, Sycamore Resch. Ctr, 2142F Industrial Ct, Vista, CA 92083 

.. ..................................................................... 619-727-7420 
Cramer Co., Mill Rock Rd., Old Saybrook, CT 06475 .................... 203-388-3574 
IMC Magnetics Corp, Eastern Div, 570 Main St, Westbury, NY 11590 .. 516-334-7070 
IMe Magnetics Corp, IMC/Hansen, Box 23, Princeton, IN 47670-0023 .. 812-385-3415 

t MAR-CHAR CORPORATION, A TR Electronics, Inc, 167 East Fifth Street, Montello, WI 
53949 ............................................... ,................ 6O&-297-210/l 

t Stock Drive Products, Div. of Oesignatronics, Inc, 2101 Jericho Turnpike, New Hyde PI<., 
NY 11040 ...................•.............................. 516-328-0200;328-3300 

Transicoil, Inc., Trooper Rd, P.O. Box 99, Worcester, PA 19490-9990 .... 215-277-1300 

Motors, Drag Cup-3500 
t Aeroflex Laboratories Inc., Magnetic Products Div, 35 South Service Road, Plainview, 

NY 11803 ............................................................ 511'-694-6700 
t American ElectroniCs, 1600 E. Valencia Or, Ful~on, CA 92631 ........ 714-871-3020 
t Astro Instrumant Corp., 2501 NW 17th Ln., Pompano Beaet\ FL 33064 ................ . 

305-973-8900 
t EEMCO Div, Datron Systems Inc:, 4585 Electronics ~I, Los Angeles, CA 90039 

................... :................................................... 818-247-7060 
t Evershed & Vignoles, Ltd, Meggitt Holdings p, L C, Acton Lane, Chiswiek, London, 

ENGLAND W4 5HJ .................................................... 01-994-3670 
§ Harowe Servo Controls, Bowmar Inst Corp, Westtown Rd at West Chester Pike, W. 

Chester, PA 19380 ................................................... 215-692-2700 
tlMC Magnetics Corp., Eastern Div., 570 Main St, Westbury, NY 11590 .. 516-334-7070 

Parvex Division, Aisthom Intemationa~ Inc, Two Ram Ridge Road, Spring Valley, NY 
10977 ............................•................................... 914-425-6908 

SPS Inc. (Muirhead. Vaetrie), 51 Commerce St, Springfield, NJ 07081 ... 201-376-1222 
tTransicoil, Inc., Trooper Rd, P.O. Box 99, Worcester, PA 19490-9990 .... 215-277-1300 
tVernijech, 300 Marcus Blvd, Deer PI<., NY 11729 ....................... 516-586-5100 

Motors, Fractional Horsepower-3500 
t Airpax Corp., Cheshire Div., Cheshire lneli. Pk., Box E, Cheshire, CT 08410, 

203-272-0301 .................................................... B.1194 
Airpax Corporation, International Div., West Johnson Ave., Cheshire, CT 06410, 

203-272-0301 ............................................... B·,192-1193 
§ Barber Colman Co. (A Siebe Co.), Molor Division, P.O. Box 2940, Loves Pk., IL 

61132-2940,815-968-0660 ........ ,............................... B·1196 
t BEl Motion Systems Compeny, Klmco Division, 150 Vallecitos de Oro, San 

Marcos, CA 92069,619-744-5671 .................................. a.188O 
§ Bodine Electric Compeny, 2500 W. Bradr.y PL, Chicago, IL 60618,312-478-3515 

................................... ~ ............................. 801197 
§ Brevel Motors, Inc., Sub. Vernitron Corp., Broad & 16th sts., Carlstadt, NJ 07072, 

201-933-0220 .................................................... B·,,98 
Buehler ~roducts, Inc., P. O. Box 33400, Raleigh, NC 27606, 919-469-8522 

................................................................. C·,653 
§t Canon U.S.A., Elctrn. Comps. Div., One Canon Plaza, Lake Success, NY 11042, 

516-488-6700 .................................................... B.,,99 
t Clifton Preclston, Utton Systems, Inc., Marple at Broadway, Clifton Hgts., PA 

19018, 215-622-1000 ............................................. B.12OO 
Eastern Air Devices, Inc., 1 Progress Dr., Dover, NH 03820,603-742-3330 

B·1202 
§ ebm Inds., Inc., 525 New Britain Ave., Unionville, CT 06085,203-674-1515 

.................................. , ......................... C·,655-,657 
Hathaway Corporation, Motor~roducts Dlv., 10837 E. Marshall, Tulsa, OK,74116, 

918-438-7800 ................................ _ .................. , B.,213 
§ Mabuchi Motor America Corp., 475 Park Ave. South, New York, NY 10016, 

212·686-3622 .................................................... B.,23, 
t Maxon Precision Motors, Inc., 838 Mitten Rd., Burlingame, CA 94010, 

415-697-9814 .................................................... B.,232 
MFMTechnology, Inc., Affiliate 01 Unilrode Corp., 200 Thirteenth Ave., 

Ronkonkoma, NY 11779, 516-467-5151 ••••••••••••••••••••••••••••• B.,233 
§t Micro Mo Electronics, Inc., 742 2nd Ave. 8., SL I'e1ersburg, ,FL 33701, 

813-822-2529 .......................................... B."80,'235,'237 
t Motor Technology, Inc., 2798 Culver Ave., Dayton, OH 45429, 513-294-1041 

••••••••••••••••••.•••••••••••••.•.•••••.••.•••••••••••••••• B·1239-1241 
§ OrIentel Motor U.S.A. Corporation, 2701 Toledo StneI, Suile 702, Torrance, CA 

91\503,213-515-2879 ........................................ B.,245-,246 
§ Shlnano Kenshl Corp. (SKC), 7525 EIhel Ave., Ste. I, N. Hollywood, CA 91605, 

818-764-4266 ............................. ,...................... B.1255 
t Stock OrIve Products, Div. 01 Designatronlcs, Inc., 2101 Jericho Turnpike, New 

Hyde ~k., NY 11040, 516-328-0200;328-3300 •••••••••••••••••••••••• B·,258 
Superior Electric, 383 Middr. SL, Briatol, CT 06010, 203-582-9561 •••••• 801260 

§ Supervesta, DIY. 01 Ori!lntel Motor, 2701 Plaza Del Amo, Ste. 702, Torrance, CA 
90503-7395,213-515-2264 ........................................ 801263 

Synektron Corporation, 12000 S. W. Garden Place, Portlanel, OR 97223, 
503-684·3090 ............................................... B.'264-'265 

fTechno, A DSG Compeny, 2101 Jericho Tunpike, New Hyde Park, NY 11040, 
516-328-3970 •••••••••••••••••••••••••••••••••••••••••••••••••••• 801266 

t Aeroflex Laboratories Inc:, Magnetic Products Div, 35 South Service Road, ~laInview, 
NY 11803. . . . .. .. . .. . . . . .. . .. . ... .. . . •.. ... .. . .. .•. . .•..•. .. . . .•.•. ..516'694-6700 

Aeroflex Laboratories, Inc, Microelectronics Div, 35 8. Service Rd., ~Iainview, NY 11803 
. . . . . • . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . • . . . . . . . . . . . • . . . • . . . . . • . . . . . . . .. 516'694-6700 

§ Amerace Corporation, Newburgh Rd, Hackettstown, NJ 07640 .. .. .. .... 201-652-1122 
tAmarican Electronics, 1600 E. Valencia Dr, Ful~on, CA 92631 .... , ... 714-871-3020 

§-Product sold through distribut~rs t-Procluct meets Mil specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
t AMETEK, Dynamics Division. AMETEK, Inc, 5649 Peck ReI., Arcadia, CA 91006 

..•. . .. . . . . .. . . . . . . . . . . . . . . . .. . . . . .. . .. . . . . . . . . .. . . . .. ... .. . .. .. .. . . . .. 818-442-5981 
Arc Syslerns, Inc, 2090 Joshuas Palh, Hauppauge, NY 11788 .......... 516-582-8020 

§ Asgalium SA, P.O. Box 906, La Chaux-d&-Fonds, SWITZERLAND CH-2301 
................................................................... 0114139281351 

t Ashland Electric Products, 80 39th Street, Brooklyn, NY 11232 ......... 718-965-0770 
t Astro Instrument Corp, 2501 NW 17th Ln, Pompano Beach, FL 33064 ................ . 

305-973-8900 
t Astromec, Inc, 1780 Forrest Way, Carson City, NY 89706 .. . . . . . . . . . . . .. 702-883-9226 
t Autotrol Corporation. P.O. Box 557, Crystal Lake, IL 60014 .............. 815-459-3080 
§ Axial Magnetics, Tancallnc, 450 W. Los Angeles Ave, Simi Valley, CA 93065 

....................................................................... 818-998-4850 
BaIdor Electric Company, P.O. Box 2400, Fort Smi1h, AR 72902 ......... 501-646-4711 

§ B & B Motor & Control Corp., B & B Long Island City, Apple Hill Commons, Burlington. 
CT 06013 ............................................ 203-673-7151;800-638-7807 

Berger-Lahr Corp., Fitzgerald Dr, Jaffrey, NH 03452. ................... 603-532-7701 
Ber1sch U.S, Sycamore Resch. Ctr, 2142F Industrial Ct, Vista, CA 92083 

....................................................................... 619-727-7420 
§Carter Motor, 2707 W. George St, Chicago, IL 60618-7898 ............. 312-588-7700 
t Computer Optical Products, Inc, Sub. of Hathaway Corp, 9321 Eton Ave, Chatsworth, 

CA 91311-6910 ................................................. 818-882-0424 
§tCramer Co, Mill Rock Rd., Old Saybrook CT 06475 .................... 203-388-3574 

EG & G Rotron, Commercial Div, Sauger1ies, NY 12477 ................ 914-246-3615 
tEG & G Rotron, Custom Div, Hasbrouck La, Woodstock, NY 12498 . 914-679-5201 

EG & G Torque Systems, 36 Arlington St, Water1own, MA 02172 ....... 617-924-6000 
t Electric Indicator Company Inc, 272 Main Ave, Norwalk, CT 06851 203-847-5861 
§ Electric Motor Engineering, 1847 Victory Blvd., Glendale, CA 91201 ..... 818-502-1866 
§Electro-Craft, 1600 2nd St S, Hopkins, MN 55343 ..................... 612-931-2700 
§Electrol Co, 321 Dewey St, P.O. Box 29, Yorl<, PA 17405 ............... 717-848-1722 
t Evershed & Vignoles, Ltd., Maggin Holdings P. L C, Acton Lane, Chiswick, London, 

ENGLAND W4 5HJ .................................................... 01-994-3670 
Fasco Industries, Inc, Div. of Hawker Siddeley Grp. PIc, 601 North Federal Highway, 

Boca Raton, FL 33432 ............................................... 305-368-0600 
Fincor, 3750 E. MarI<et St, York, PA 17402 .............................. 717-751-4206 

§Generallndustries, Taylor & Olive St, Elyria, OH 44035 ................. 216-323-3136 
General Numeric Corporation, 390 Kimt Avenue, Elk Grove Village, IL 60007 

...................................................................... 312-84()'1595 
§tGlobe Motors, 2275 Stanley Avenue, Dayton, OH 45404 ................ 513-228-3171 

Hankscraft Motors, Div. of Gerber Prods. Co, P.O. Box 120, Reedsburg, WI 53959 
· . . . . . . . . . . .. . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . .. . . . . . . . .. 608-524-4341 

§ Harowe Servo Controls, Bowmar Insl Corp., Wesnown Rd at West Chester Pike, W. 
Chester, PA 19380 ................................................... 215-692-2700 

t Haydon Swijch & Instrument 1500 Meriden Rd., P.O. Box 3329, Waterbury, CT 06705 
....................................................................... 203-756-7441 

§tHer1ner Div., 12690 Elmwood Ave, Cleveland, OH 44111 ............... 216-252-4242 
HHK Ind, Telan In!, Fije. 611, P. O. Box 690, Plumsteadville, PA 18949 .. 215-766-0990 

§ Hurst Manufacturing Corp, Emerson Elec. Co., Box 326, Princeton, IN 47670 
....................................................................... 812-385-2564 

IMC Components Corporation, 55 Eddy St, Providence, RI 02903 ....... 401-273-6900 
IMC Magnetics Corp, E.astem Div., 570 Main St, Westbury, NY 11590 .. 516-334-7070 
IMe Magnetics Corp, IMC/Hansen, Box 23, Princeton. IN 4767()'oo23 .. 812-385-3415 

t Inland Motor, Kollmorgen Corp, 501 First St, Radford, VA 24141 ........ 703-639-9045 
§ Japanese Products Corp, 7 Westchester Plaza, Elmsford, NY. 10523 . . .. 914-592-8880 
t Lear Siegler, Inc, 2850 Ocean Pari< Blvd., P.O. Box 2158, Santa Monica, CA 90406 

· . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . .. . .. . . . . . . . .. .. . . . . . . . . . . . . .. .. . .. . . .. 213-452-5444 
t Magnetic Technology, 21001 Kittridge Sl, Canoga Pk, CA 91303 ....... 818-887-7700 
t McL!!an Engineering, Zero Corp., 70 Washington Rd., Princeton Junction. NJ 08550 

· . . . . . . . . . . . . .. . . .. .. . . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . .. . .. 609-799-0100 
t Merrill, POB 30B, 1316 Sumneytown Pike, Gwynedd Valley, PA 19437 .. 215-643-2116 

Malon Motor & Coil Corp., 3737 Industrial Ave., Rolling Meadows, IL 60008 
· ........ " . . . . . . . . . . . .. . . . . . . . . .. . .. . . .. . . . . .. . . . . . . . . .. . .. . . . . . . .. . .. 312-259-8700 

Motor-Tronics, Inc, 2142 Industrial Ct, Bldg "F", Vista, CA 92083 ....... 619-727-7430 
Motronics Corp, 15 Industrial Park, Little Falls, NY 13365 ............... 315-823-4050 
Namiki Precision Jewel Co, Ltd., 15 Warren Street Hackensack, NJ 07601 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . .. . . . . . . .. 201-343-3080 
t Pacific Scientific Co, 4301 Kishwaukee, Rockford, IL 61105 . . . . . .. . . .. .. 815-226-3100 

Paps! Mechatronic Corp, Aquidneck Indl. Pk" Newport, RI 02840 ........ 401-649-8810 
ParI<er Hann~in Corporation, Compumotor Division. 1179 N. McDowell Blvd, Petaluma, 

CA 94952 ............................................. 707-778-1244;8O().358-9068 
Parvex Division, Alsthorn International, Inc, Two Ram Ridge Road, Spring Valley, NY 

10977 ................................................................ 914-425-6908 
PfTTMAN, Penn Engrg. & Mfg. Corp., 343 Godshall Dr, Harleysville, PA 19438 

· . . . .. . .. . .. .. . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. 215-256-6601 
PMI Motion Technologies, 49 Mall Dr, Commack, NY 11725-5703 ...... 516-864-1000 

§ Powertron. Contraves GoelZ Corp., 3821 Barranger Dr., Charlone, NC 28210 
· .. . . . . .. . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . .. 704-525-8962 

§ Reliance Electric Co, Marketing Info Center, P.O. Box 99502, Cleveland, OH 44199 
· . . . . . .. . . . .. . . . .. . . . . . . . . . . . .. . . . . . . .. . . . . . . . .. . . . . .. . . . . . . . . .. . . . . . .. 80()'245-4501 

Robbins & Myers. Motion Control Group, 1600 Second St South, Hopkins, MN 55343 
....................................................................... 612-931-2700 

Sequential Information Systems Inc, 249 N. Saw Mill River Rd, Elmsford, NY 10523 
....................................................................... 914-592-5930 

t Shogyo International Corp., 287 Northern Blvd., Greal Neck, NY 11021 ................ . 
516-466-0911 

§Shokai Far East Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
t Sierracin/Magnedyne, 2258 Rutherford Rd, Carlsbad, CA 92008 ........ 619-438-3321 

SPS Inc. (Muirhead Vactric), 51 Commerce St, Springfield, NJ 07081 ... 201-376-1222 
t Sterling Instruments, 2101 Jericho Turnpike, New Hyde Pk., NY 11040 .. 518-328-3300 

Transicoil, Inc, Trooper Rd, P.O. Box 99, Worcester, PA 1949().9990 .... 215-277-1300 
tValley Electromagnetics, P.O. Box 131, Spring Valley, IL 61362 •..•..... 815-664-2348 
tVemijech, 300 Marcus Blvd, Deer Pk., NY 11729 ....................... 516-586-5100 

Vernitron Controls, Vemitron Corporation. 1601 Precision Pari< La, San Diego, CA 92073 
.. . .. .. . . . •.... . . . ..•.. ...•. . .. . .. . .. . .. . . . .. . ... .. . .. . .. . . . . . . . ... . ... 619-428-5581 

tWestem Gear Corp, Applied Tech. Div, 14724 E. Proctor, City of Industry, CA 91744 
· . . . .. . . . . . . . . . . . . . .. . .. . . . . . . . . .. . . .. . .. . .. . .. . . ... .. . . . . . .. . .. . . . . . .. 818-966-6525 

Motors, Gearhead-3500 

Motors; Gearhead-3500 
Airpax Corporation, Intematlonal Div., West Johnson Ave., Cheshire, CT 06410, 

203-272-4301 .................................................... B01192 
§ Barber Colman Co. (A Siebe Co.), Motor Division, P.O. Box 2940, LoV88 Pic., IL 

61132-2940,815-968-4660 ........................................ 801196 
§ Bodine Electric Company, 2500 W. Bradley PI., Chicago, IL 60618, 312-478-3515 

. ................................................................. B01197 
§ Brevel Motors, Inc., Sub. Vemltron Corp., Broad & 16th Sta., Carlstadt, NJ 07072, 

201-933-4220 .................................................... B01198 
§t Canon U.S.A., Elctm. Compa. DiY., One Canon Plaza, Lake Succesa, NY 11042, 

516-488-6700 .................................................... B0 1199 
§ Crouzet Controls, Inc., 1083 State Pkwy., Schaumburg, IL 60173, 312-843-2200 

................................................................. B01201 
Eastern Air Devices, Inc., 1 Progress Dr., Dover, NH 03820, 603-742-3330 

................................................................. B01202 
Hathaway Corporation, Motor Products Dlv., 10837 E. Marshall, Tulsa, OK 74116, 

918-438-7800 .................................................... B01213 
Industrial Drives, A Kollmorgen Dlv., 201 Rock Rd., Radford, VA 24141, 

703-639-2495 .................................................... B01218 
tMaxon Precision Motors, Inc., 838 MIHen Rd., Burlingame, CA 94010, 

415-697-9614 .................................................... B01232 
§t Micro Mo ElectroniCS, Inc., 742 2nd Ave. 5., St Petersburg,FL 33701, 

813-822-2529 .......................................... B01180,1235,1237 
t Motor Technology, Inc., 2798 Culver Ave., Dayton, OH 45429,513-294-1041 

• . .. • • • • • • • . • • .. • • • • . .. • • . • . • • • . • • .. . • • .. • • • • . .. • • • • • • .. . ... B01239-1241 
t Novatronics of Canada Ltd., 6n Erie St, P.O. Box 610, Stratford, Ontario, 

CANADA N5A 6V6, 519-271-3880 .................................. B01243 
§ Oriental Motor U.S.A. Corporation, 2701 Toledo StrHt, Suite 702, Torrance, CA 

90503, 213-515-2879 ........................................ B01245-1246 
pmMAN, Penn Engrg. & MIg. Corp., 343 Godshall Dr., Harleysville, PA 19438, 

215-256-6601 .................................................... B01249 
§ Shinano Kenshi Corp. (SKC), 7525 Ethel Ave., Sta. I, N. Hollywood, CA 91605, 

818-764-4266 .................................................... B01255 
t Stock Drive Products, DiY. of Designatronlca, Inc., 2101 Jericho Tumpike, New 

Hyde Pic., NY 11040, 516-328-4200;328-3300 •••••••••••••••..••••••• B01259 
§ Superior Electric, 383 Middle St, Bristol, CT 06010,203-582-9561 •••••• B01260 
§ SupeNexta, Div. of Oriental Motor, 2701 Plaza Del Amo, Sta. 702, Torrance, CA 

90503-7395,213-515-2264 ........................................ B01263 
t Verniteeh, 300 Marcus Blvd., Deer Pic., NY 11729, 516-586-5100 •••••••. B01267 
t Aeroflex Laboratories Inc., Magnetic Products Div, 35 South Service Road, Plainview, 

NY 11803 ........................................................ , ... 516-694-6700 
t American Electronics, 1600 E. Valencia Dr, Fuller1on, CA 92631 ........ 714-871-3020 
t AMETEK, Dynamics Division. AMETE!<, Inc, 5649 Peck Rd., Arcadia, CA 91006 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 818-442-5981 
Arc Systems, Inc., 2090 Joshuas Path, Hauppauge, NY 11788 .......... 516-582-8020 

§ Asgalium SA, P.O. Box 906, La Chaux-d ... Fonds, SWITZERLAND CH-2301 
................................................................... 01141 39281 351 

t Ashland Electric Products, 80 39th Street Brooklyn, NY 11232 ......... 718-965-0770 
t Astro Instrument Corp., 2501 NW 17th Ln, Pompano Beech, FL 33064 .............. , .. 

305-973-8900 
t Astromec, Inc, 1780 Forrest Way, Carson City, NY 89706 . . . . . . . . . . . . . .. 702-883-9226 

Autotrol Corporation, P.O. Box 557, Crystal Lake, IL 60014 .............. 815-459-3080 
Baldor Electric Company, P.O. Box 2400, Fort Smith, AR 72902 ......... 501-646-4711 

§ B & B Motor & Control Corp, B & B Long Island City, Apple Hill Commons, Burlington, 
CT 06013 ............................................. 203-673-7151;800-638-7807 

§tBerger-Lahr Corp., Fitzgerald Dr., Jaffrey, NH 03452 ..................... 803-532-7701 
Bertsch U.S., Sycamore Resch. Ctr, 2142F Industrial Ct, Vista, CA 92063 

....................................................................... 619-727-7420 
Buehler Products, Inc, P. O. Box 33400, Raleigh, NC 27606 .. . . . . .. . .. .. 919-469-8522 

§Cer1er Motor, 2707 W. George St, Chicago, IL 60618-7898 ............. 312-588-7700 
§tCramer Co, Mill Rock Rd, Old Saybrook, CT 06475 .................... 203-388-3574 

t EEMCO Div, Datron Systems Inc, 4585 Electronics P~ Los Angeles, CA 90039 
....................................................................... 818-247-7060 

Electric Indicator Company Inc, 272 Main Ave, Norwalk, CT 06861 ..... 203-847-5861 
§ Electric Motor Engineering, 1847 Victory Blvd., Glendale, CA 91201 ..... 818-502-1866 
§Electro-Craft, 1600 2nd St S, Hopkins, MN 55343 ...................... 612-931-2700 
§ Electrol Co., 321 Dewey St, P.O. Box 29, Yorl<, PA 17405 ............... 717-848-1722 

Escap Products, 36 Central Ave, Hauppauge, NY 11788 .. . . . . . . . . .. .. .. 516-234-3900 
t Evershed & Vignoles, Ltd., Maggin Holdings P. L C, Acton Lane, Chiswicl<, London, 

ENGLAND W4 5HJ .......... :......................................... 01-994-3670 
§ General Industries, Taylor & Olive St, Elyria, OH 44035 .........•... ,... 216-323-3136 

§t Globe Motors, 2275 Stanley Avenue, Dayton, OH 45404 ................ 513-228-3171 
Hankscr"" Motors, Div. of Gerber Prods. Co, P.O. Box 120, Reedsburg, WI 53959 

· . . . . . . . . . . . .. . . . . . . . . . . . .. . .. . .. .. .. .. .. .. .... . .. . . . . . . . . .. .. . .. .. . . ... 808-524-4341 
§ Harowe Servo Controls, Bowmar Insl Corp., wesnown Rd at West Chester Pike, W. , 

Chester, PA 19380 ................................................... 215-692-2700 
t Haydon Switch & Instrument 1500 Meriden Rd., P.O. Box 3329, Waterbury, CT 06705 

....................................................................... 203-756-7441 
§tHer1ner Div, 12690 Elmwood Ave, Cleveland, OH 44111 ............... 216-252-4242 

HHK Ind., Telan Int, Fije. 611, P. O. Box 690, Plumsteadville, PA 18949 .. 215-766-0990 
§t Hurst Manufacturing Corp., Emerson EIec. Co, Box 326, Princeton. IN 47670 

.........•............................................................. 812-385-2564 
t IMC Magnetics Corp., Eastern Div, 570 Main Sl, Westbury, NY 11590 .. 516-334-7070 
§ Japanese Products Corp, 7 Westchester Plaza, Elmsford, NY 10523 . . .. 914-592-8880 
t Lear Siegler, Inc., 2850 Ocean Pari< Blvd., P.O. Box 2158, Santa Monica, CA 90406 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .. 213-452-5444 
Molon Motor & Coil Corp, 3737 Industrial Ave, Rolling Meadows, IL 80008 

· . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 312-259-8700 
Motion Control Group, American Precision Industries, 3229 Raymer Rd., Oceanside, CA 

92054 ................................................................ 619-439-7500 
Motor-Tronics, Inc., 2142 Industrial Ct, Bldg -F", Vista, CA 92083 ....... 619-727-7430 
Motronics Corp., 15 Industrial Park, Unle Falls, NY 13365 ............... 315-823-4050 
Namiki Precision Jewel Co., Ltd, 15 Warren Street Heckensack, NJ 07601 

· . . . . . . .. . . . . . . . .. . . .. . .. . .•..•. . . . .. .. .. . .. ... .•.. . . . .. ..•.. .. . .. .. .•. 201-343-3080 
Nidec-Tarin Corporation, 100 Franklin Drive, Tomngton. CT 06790 . . . . .. 203-482-4422 
PMI Motion Technologies, 49 Mall Dr, Commack, NY 11725-5703 ...... 516-864-1000 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



MotOFS,' Geamead .. 3500JCont'd) 

Port8scap u.s, Inc., 36 Central Ave., Hauppauge, NYl1788 ...•••••.••.. .51&~39OO 
Robbins & Myers. Motion COnIrQI Group, 1600 SecondSt South; Hopkin!!,MN 55343 

· ..............•......•... , ..... . . . . ..•••.. . •. .. . .. .•. ... .. . . . ... ... ... 612-931-2700 
SAIA 1nc.,.Div. of American Electronic Componenl$, 1010 N. Main Street, Elkhart, IN 

46514 ......................... : ...................................... 219-262-4418 
Servo-Tel< Products Co., 1088 Goffle R(I., Hawthorne, NJ 07506 ........ 201-427-3100 

. §SI1okai Far East, LId., 280 North Central Ave, Hartsdale, NY 10530 ..... 914-681,0700 
§SPS Inc. (Muirhead Vl\CIric), 51 Commerce St, Springfield, N.J 07081 ... 201-37&1222 
tTransicoi~ Inc., Trooper Rd., P.O. Box 99, Worcester, PA 1949o.9990 .... 215-277-1300 
tVailey Electromagnetics P.O. Box 131, Spring Valley, IL 61362 ......... 815-664-2348 
tWestem Gear Corp, Applied Tech. Div, 14724 E. Proctor, City of Industry, CA 91744 

• ............. """""'"'''''''''''''' .: ............................ 818-968-6525 

Motors, Gyro-3500 
t Vemitech, 300 Marcus alvd., Deer Pic., NY 11729, 51&,586-5100 ••••••.• a.1267 
t Aeroflex Laboratories Inc., Magnetic Products Div, 35 South Service Road, Plainview, 

NY 11803 ........................................................... , 51&694-6700 
Axial Magnetics, Tencallnc., 450 W. Los Angeles Ave., Simi Valley, CA 93065 

· . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. 818-998-4650 
t Clifton Precision, Utton Systems, Inc., Marple at Broadway, Clifton Hgts., PA 19018 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. 21 &622-1 000 
t EEMCO Div, Datron Systems Inc., 4585 Electronics P~ Los Angeles, CA 90039 

....................................................................... 818-247-7060 
§t Harowe Servo Control$, Bowmar Insl Corp., Westtown Ad at West Chester Pike, W. 

Chester, PA 19380 ..................•............•.•.........•....... 215-692-2700 
tLear Siegler, Inc., 2850 Ocean Park Blvd., P.O. Box 2158, Santa Monica, CA 90406 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 213-452-5444 
Magnetic Technology, 21001 Kittridge St, Canoga PIt, CA 91303 ""." 818-887-7700 
SPS Inc. (Muirhead Vactric), 51 Commerce St, Springfield, N.J 07081 ... 201-37&1222 
Transicoil, Inc., Trooper Rd., P.O. Box 99, Worcester, PA 1949o.9990 .... 215-277-1300 

tVemilron Controls, Vemijron Corporation, 1601 Precision·Park La, San Diego, CA 92073 
....................................................................... 619-428-5581 

Motors, Hysteresis-3500 
§ aodlne Electric Company, 2500 W. aradley PL, Chicago, IL 60618, 312-478-3515 

· ••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••.•• 801197 
Crouzet Controls, Inc" 108:1 State Pkwy., Schaumburg, IL 60173,312"843-2200 

••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••• a·1201 
t Novatronlcs of Canada Ltd., 671 Erie St., P.O. Box. 610, Stratford, Ontario, 

CANADA N5A 6V6, 519-271-3680 .................................. a.1243 
§ Oriental Motor U.s.A.. Corporation, 2701 Toledo Street, Suite 702, Torrance, CA 

90503,213-515-2879 ........................................ a.1245-1246 
§ Shlnano Kenahi Corp. (SKC), 7525 Ethel Ave., Ste. I, N. Hollywood, CA 91605, 

818-764-4266 ............................................... :.... a.1255 
§ Supervexta, Div. of Orlentel Motor, 2701 Plaza Del Amo, Ste. 702, Torrance, CA 

90503-7395, 213-515-2264 ........................................ a·1263 
t Vemitech, 300 Marcus alvd., Deer Pic., NY 11729, 516-586-5100 •••••••• a.1267 
t Aeroflex Laboratories Inc, Magnetic Products Div, 35 South Service Road, Plainview. 

NY 11803 ..... _ ... _ ........... _._ .................................... 51&694-6700 
tAmerican Electronics, 1600 E. Valencia Dr, Fullerton, CA 92631 ........ 714-871-3020 
t AMETEK, Dynamics Division. AMETEK. Inc., 5649 Peck R(I., Arcadia. CA 91006 

....................................................................... 818-442-5981 
Arc Systems. Inc.. 2090 Joshuas Path; Hauppauge. NY 11788 .......... 51 &582-8020 

t Ashland Electric Producl$, 80 39th Str~ Brooklyn. NY 11232 ......... 718-965-0770 
t Astra Instrument Corp., 2501 NW 17th Ln., Pompano Beach; FL 33064 ....•.... , ...... . 

305-973-8900 
Autotrol Corporation. P.D. .Box 557. Crystal Lal<e, IL 60014 .............. 815-459-3080 

§ B & B Motor & Control Corp.. B & a Long Island ·City. Apple Hill Commons, Burlington. 
CT 08013 ............................................. 203-673-7151;800-638-7807 

t Clifton Precision. Utton Systems, Inc., Marple at Broadway. Clifton Hgts.. PA 19018 
....................................................................... 215-622-1000 

§Cramer Co., Mill Rock R(I., Old Saybrook. CT 06475 .................... 203-388-3574 
Eastem Air Devices. Inc., 1 Progress Dr. Dover. NH 03820 .............. 603-742-3330 

t EEMCO Div, Datron Systems Inc, 4585 Electronics PI, Los Angeles. CA 90039 
· ............ , .............•...•........•.•. ' .. _ ... ... .... . .. . .. . . . . . .. 818-247-7060 

t Electric Indicator Company Inc.. 272 Main Ave., Norwalk. CT 06851 •.... 203-847-5861 
t Evershed & Vignoles. Ltd., Meggitt Holdings P. L C, Acton Lane. Chiswicl<. London, 

ENGLAND W4 5HJ ...•............•................................... 01-994-3670 
§ General Industries. Taylor & Olive St, Elyria, OH 44035 ...........•..... 218-323-3136 

§tGlobe Motors, 2275 Stanley Avenue, Dayton. OH 45404 ................ 513-228-3171 
§t Hartner Div, 12690 Elmwood Ave. Cleveland. OH 44111 ............... .21 &252-4242 
§t Hurst Manufacturing Corp, Emerson Elec. Co., Box 326. Princeton. IN 47670 

...............•..•..........•.•..................••..•................ 812-385-2564 
IMCMagnetics Corp.. Eastern Div, 570 Main SI.. Westbury. NY 11590 .. 51&334-7070 
IMe Magnetics Corp., IMe/Hansen, Box 23. Princeton. IN 47670-0023 .. 812-385-3415 

§ Japanese Products Corp, 7 Westchester Plaza. Elmsford, NY 10523 .. .. 914-592-8880 
Uncoln Leser Co, 234 Eest Mohave, Phoenix. AZ85004 ....•...•...... 602-257-0407 
Magnetic Technology. 21001 Kittridge St, Canoga PIt, CA 91303 ....... 818-887-7700 

t McLean EngIneering. Zero Corp., 70 Washington Rd .• Princeton JullClion. NJ 08550 
.................... ................................................... 609-799-0100 

Motronics Corp.. 15 Industrial Park. Little Falls, NY 13365 .•.•........... 315-823-4050 
Nide<>-Torin Corporation, 100 Franklin Drive, Torrington, CT 06790 ..• . .. 203-482-4422 
Paps! Mechatronic Corp.. Aquidneck IndL PIt, Newport, RI 02840 ........ 401"849-8810 
Paragon Electric Co, Inc., 606 Parkway Blvd., Two Rivers, WI 54241 .... 414-793-1161 

t Sierracin/Magnedyne, 2258 Rutherlord Rd., Carlsbad, CA 92008 . . . • . . .. 618-438-3321 
SPS Inc. (Muirhead Vactric). 51 Commerce St, Springfield, N.J 07081 .,. 201-37&1222 
Valley Electromagnetics, P.O. Box 131, Spring Valley, IL 61362 ... ,..... 815-664-2348 

tWestern Gear Corp, Applied Tech. Div, 14724 E. Proctor. City of Industry. CA 91744 
.................. : • . . .. . .. .. . .. .. . .. . .. . . .. .. . . .. . .. . . .. .. • .. .. .. . .. .. 818-96&6525 

MotC)rs, Incremental, St~pping - See Motors, Stepping 
(Vol. B) 

Motors, Induction-3500 
Berber Colman Co. (A Siebe Co.), Motor DIvision, P.O. Box 2940, Loves Pic., IL 

61132-2940,815-968-0660 .................................. :..... a.1196 

PRODUCT'INDISX& DIRECTORY 

§ Bodine Electric Company,. 2500 W. aradley PL, Chicago, IL 60618,312-478-3515 
................................................................ : 801197 

§ Crouzet Controls, Inc., 1083 State Pkwy., Schaumburg, IL 60173, 312"843-2200 
............... : ................................................. 801201 

Eastern Air Devlcea, .Inc., 1 Progress Dr., Dover, NH 03820, 603-742-3330 
801202 

tlndustrlal Drives, A Kollmorgen DIY., 201 Rock Rd., Radford, VA 24141, 
703-639-2495 .................................................... a.1219 

MIcro Mo Electronics, Inc., 742 2nd Ave. s., St. Petersburg, FL 33701, 
813-822-2529 .............. ;..................................... a.1180 

§ OrIentel Motor U.s.A. Corporation, 2701 Toledo Street, S~ 702, Torrance, CA 
90503,213-515-2879 ..................................... ;.. a·1245-1246 

§ Shlruino Kenahi Corp. (SKC), 7525 Ethel Ave., Ste. I, N. Hollywood, CA 91605, 
818-764-4266 ......................................... ;........ .... a·1255 

§Supervexta, DIY. of Orientel Motor, 2701 Plaza Del Amo, Sle. 702, Torrance, CA 
90503-7395, 213-515-2264 ........................................ a·1263 

t Aeroflex Laboratories Inc., Magnetic Products Div, 35 South Service Road, Plainview, 
NY 11803 ............................................................ 51&694-6700 

tAmerican Electronics, 1600 E. Valencia Dr, Fullerton, CA 92631 ........ 714-871-3020 
t AMETEK. Dynamics Division. AMETEK. Inc.. 5649 Peck Rd., Arcadia. CA 91006 

....................................................................... 818-442-5981 
Arc Systems, Inc., 2090 Joshuas Path; Hauppauge, NY 11788 .......... 51&582-8020 

tAshland Electric Producl$, 80 39th Str~ Brooklyn, NY 11232 ......... 718-965-0770 
tAstro Dynamics, Inc, 2 Gill SI.. Wobum,MA 01801 ...................... 617-935-4944 
t Astro Instrument Corp, 2501 NW 17th Ln, Pompano Beach; FL 33064 ................ . 

305-973-8900 
t Astromec, Inc.. 1780 Forrest Way. Carson city, NV 89706 . . . . . . . . . . . . . .. 702-883-9226 
§ Axial Magnetics, Tencallnc, 450 W. Los Angeles Ave., Simi Valley, CA 93065 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 818-998-4650 
§ BaIdor Electric Company, P.O. Box 2400, Fort Smijh; AR 72902 ......... 501-64&4711 
§ B & B Motor & Control Corp, B & B Long Island City, Apple Hill Commons, Burlington, 

CT 06013 ............................................. 203-673-7151;800-638-7807 
§ Breve! Motors, Inc, Sub. VemHron Corp, Broad & 16th SIs.. Carlstadt, N.J 07072 

· . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . .. . .. 201·933-0220 
t Clifton Precision. Utton Systems, Inc., Marple at Broadway, Clifton Hgts., PA 19018 

....................................................................... 215-622-1000 
t EEMCO Div, Datron Systems Inc., 4585 Electronics P~ Los Angeles, CA 90039 

................................. ................................. 818-247-7060 
t EG & G Rotron, Custom Div, Hasbrouck La, Woodstock, NY 12498 .... 914-679-5201 
t Electric Indicator Company Inc., 272 Main Ave. Norwalk, CT 06851 ..... 203-847-5861 

Electro-Pacnic, 5770 Thomwood Dr, Goleta. CA 93117 ., ............... 805-964-0751 
t Evershed & Vignoles. Ltd., Meggitt Holdings P. L C, Acton Lane, Chiswick, London, 

ENGLAND W4 5HJ .................................................... 01-994-3670 
Fasco Industries. Inc .• Div. of Hawker Siddeley Grp. Pic, 601 North Federal Highway, 

Boca Raton, FL 33432 ............................ :.................. 305-368-0600 
General Numeric Corporation, 390 Ken! Avenue, Elk Grove Village, IL 60007 

· . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . .. .. 312-640-1595 
§t Globe Motors, 2275 Stanley Avenue, Dayton. OH 45404 . 513-228-3171' 
§t Hertner Div, 12690 Elmwood Ave., Cleveland, OH 44111 ................ 218-252-4242 
§t Hurst Manufacturing Corp, Emerson Elec. Co, Box 326. Princeton, IN 47670 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 812-385-2564 
t IMC Magnetics Corp,. Eastern Div, 570 Main SL Westbury, NY 11590 .. 516-334-7070 
§Japanese Products Corp, 7 Westchester Plaza. Etmsford, NY 10523 .... 914-592-8880 
t Lear Siegler, Inc .• 2850 Ocean Park Blvd., P.O. Box 2158, Santa Monica, CA 90406 

· . . . . .. . .. .. . . . .. . . . .. . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . . .. . .. . . . . . . . . 213-452-5444 
t McLean Engineering. Zero Corp, 70 Washington Rd., Princeton Junction, N.J 08550 

............................ : .......................................... 609-799-0100 
tMerrill, POB 308,1316 Sumneytown Pike, Gwynedd Valley. PA 19437 .. 215-643-2116 

Molon Motor & Coil Corp, 3737 Industrial Ave., Rolling Meadows, IL 60008 
· . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . .. . . . . . ... 312-259-8700 

Motronics Corp, 15 Industrial Park, Little Falls, NY 13365 ............... 315-823-4050 
Nidec-Torin Corporation. 100 Franklin Drive. Torrington, CT 06790 ...... 203-482-4422 
Paps! Mechatronic Corp., Aquidneck Indt Pk., Newport, Rt 02840 . . . . . . .. 401-849-8810 

§ Reliance Electric Co. Marketing Info Center. P.O. Box 99502, Cleveland, OH 44199 
· .... ,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 800-245-4501 

Robbins & Myers, Motion Control Group, 1600 Second St South; Hopkins, MN 55343 
....................................................................... 612-931-2700 

§Shokai Far East, Ltd., 280 North Central Ave, Harlsdale, NY 10530 ..... 914-681-0700 
t Sierracin/Magnedyne, 2258 Rutherlord Rd., Carlsbad, CA 92006........ 619-438-3321 

SPS Inc, (Muirhead Vactric), 51 Commerce St, Springfield, N.J 07081 ... 201-37&1222 
tTransicoi~ Inc, Trooper Ad., P.O. Box 99. Worcester, PA 19490-9990.... 215-277-1300 

Valley Eleclromagnetics, P.O. Box 131, Spring Valley, IL 61362 ......... 815-664-2346 
" t Vemijech, 300 Marcus Blvd., Deer Pk., NY'11729 ....................... 516-586-5100 

tWestem Gear Corp, Applied Tech. Div, 14724 E. Proctor, City of Industry. CA 91744 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 818-968-6525 

Motors, Linear-3500 
Airpax Corp., Cheshire Div., Cheshire IndL Pk., Box E, Cheshire, CT 06410, 

203-272-0301 .................................................... a·1194 
Crouzet Controls, Inc., 1083 State Pkwy., Schaumburg, IL 60173, 312-643-2200 

................................................................. a·1201 
Anorad Corp, 110 Oser Ave., Hauppauge, NY 11786 ................... 51&231-1995 

tComponent Speciahies Corp, 9143 E. La Rosa Or, Temple City. CA 91780 
· . . ...... . . . . . . . .. .. . . . . .. .. . . . . . . .. . . . . . . .. . . .. . . .. .. . . . . . . . . . . .. . . ... 213-283-0015 

Hathaway Corporation, Motor Products Div, 10637 E. Marshal~ Tulsa, OK 74116 
....................................................................... 918-438-7800 

t Haydon Switch & Instrument 1500 Meriden R(I., P.O. Box 3329, Waterbury, CT 06705 
............................ "', _ ...................................... 203-75&7441 

HHK Ind., Telan Int. Rle. 611, P. O. Box 690, Plumsfeadville, PA 18949 .. 215-768-0990 
§t Hurst Manufacturing Corp., Emerson Elec. Co., Box 326, Princeton. IN 47670 

... . . .. . . . .. .. . . . ..•.. ... .. . .•. . .•.•..•. . •. . . . .. .. .•. . .. . . . . .. .. .. . .. .. 812-365-2564 
Inland Motor, Kollmorgen Corp.. 501 First St, Radford, VA 24141 .' . . . . . .. 703-639-9045 

"Kaiser EIectroPrecision, Kaiser Aerospace & Elctms.. 1700 s. Redhill Ave, Irvine, CA 
92714 ................................................................ 714-250-1015 

Magnetic Systems. 1021 Pecten CL Milpitas, CA 95035 ................ 408-263-8880 

§-Product sold through distributors t-PJoduct meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
Optima Precision, Inc., 3626 Highlide Drive, Rancho Palos Verdes, CA 90274 

"',"''','''' """"""""""""""'''''''''''''' 800-544-4418;213-377-4118 
Ormec Systems Corp" 19 Linden Park. Rochester, NY 14625 """ "." 716-385-3520 
Parker Hannifin Corporation. Compumotor Division, 1179 N, McDowell Blvd, Petaluma. 

CA 94952."."."""" "",,' _ ".""""" "."". 707-778-1244;800-358--9068 
Sierracin/Magnedyne. 2258 Rutherford Rd. Carlsbad, CA 92008 . , , . , , ., 619-436-3321 
SPS Inc. (Muirhead Vactric), 51 Commerce St..Springfield, NJ 07081 ,., 201-376-1222 

t Stock Drive Products, Div. of Designatronics, Inc, 2101 Jericho Tumpike, New Hyde Pit, 
NY 11040 """."""."',"".".""".".",, .. ,,,,",, 516-328--0200;328--3300 

Unico, 3725 Nicholson Rd. Franksville, WI 53126-0505 ""',,,.,""'" 414-888--5678 

Motors, Miniature - See Motors, Fractional HP (Vol. 8) 

Motors, Permanent Magnet-3500 
t Airpax Corp., Cheshire Dlv., Cheshire Indl. Pic., Box E, Cheshire, CT 06410, 

203-272..0301 .................................................... Bo1194 
t Airpax Corporation, International Div., West Johnson Ave., Cheshire, CT 06410, 

203-272..0301 ............................................... Bo1192-1193 
§ Axial Magnetics, Tencallnc., 450 W. Los Angeles Ave., Simi Valley, CA 93065, 

818-998-4850 ..................... ,.............................. Bo1195 
§ Barber Colman Co. (A Siebe Co.), Motor Division, P.O. Box 2940, Lovea Pic., IL 

61132'2940,815-968..0660 ........................................ Bo1196 
t BEl Motion Systems Company, Kimco Division, 150 Vallecitos de Oro, San 

Marcos, CA 92069, 619-744-5671 .................................. Bo1880 
§ Bodine Electric Company, 2500 W. Bradley Pl., Chicago, IL 60618, 312-478-3515 

..• , ............................................................. Bo1197 
Buehler Products, Inc., P. O. Box 33400, Raleigh, NC 27606, 919-469--8522 

................................................................. Col653 
t Clifton Precision, Lillon Systems, Inc., Marple at Broadway, Clifton Hgts., PA 

19018,215-622-1000 ............................................. Bo1200 
§ Crouzet Controls, Inc., 1083 State Pkwy., Schaumburg, IL 60173, 312--843-2200 

................................................................. Bo1201 
Eastem Air Devices, Inc., 1 Progress Dr., Dover, NH 03820,603-742-3330 

................... , ............................................. Bo1202 
t Eltrol Corporation, 20942 Osbome Street, Bldg. I, Canoga Park, CA 91304, 

818-709..0131 .... ,.,............................................. Bo1203 
Hathaway Corporation, Motor Products Div., 10837 E. Marshall, Tulsa, OK 74116, 

918-438-7800 .• ,................................................. Bo1213 
t Industrial Drives, A Kollmorgen Div., 201 Rock Rd., Radford, VA 24141, 

703-639-2495 ............................................... Bo1218-1219 
t Inland Motor, 4020 E. Inland Rd., Sierra Vista, AZ 85635, 602-459-1150 

.............. .............................................. Bo1214-1216 
UIIon Encoder Dlv., 20745 Nordhoff St., Chatsworth, CA 91311, 818-341--6161 

.................... , •.• , . • . • • • .. .. .. .. • . . • • • . • .. • . • .. • .. • . .. • ... Bo1895 
§ Mabuchi Motor America Corp., 475 Park Ave. South, New York, NY 10016, 

212-686-3622 .................................................... Bo1231 
t Maxon Precision Motors, Inc., 838 Millen Rd., Burlingame, CA 94010, 

415-697--9614 .................................................... Bo1232 
MFM Technology, Inc., Affiliate of Unltrode Corp., 200 Thirtaenth Ave., 

Ronkonkoma, NY 11779, 516-467-5151 .•.•••••••••••••••.••••••••.• Bo1233 
§t Micro Mo Electronies, Inc., 742 2nd Ave. S., St. Petersburg, FL 33701, 

813--822-2529 .......................................... BoI180,1235,1237 
t Motor Technology, Inc., 2798 Culver Ave., Daylon, OH 45429,513-294-1041 

............................................................ BoI239·1241 
NMB Technologies, 9730 Independence Avenue, Chatsworth, CA 91311, 

818-341-3355 .................................................... Bo1242 
t Novatronies ot Canada Ltd., 677 Erie St., P.O. Box 610, Stratford, Ontario, 

CANADA N5A 6V6, 519-271-3880 ••. . • • • • . • . • • .. . • .. . • . . • .. • • . .. • •• 801243 
pmMAN, Penn Engrg. & MIg. Corp., 343 Godshall Dr., Harleysville, PA 19438, 

215-256-6601 .................................................... Bo1247 
SAIA Inc., Div. of American Electronic Components, 1010 N. Main Street, Elkhart, 

IN 46514, 219-262-4418 ...................................... BoI252-1253 
§ Shinano Kenshi Corp. (SKC), 7525 Ethel Ave., Ste. I, N. Hollywood, CA 91605, 

818-764-4266 .................................................... Bo1255 
t Stock Drive Products, Dlv. of Deslgnatronies, Inc., 2101 JeriCho Turnpike, New 

Hyde Pic., NY 11040, 516-328..0200;328-3300 •••••••..•.•••.••••••••. Bo1259 
§t Superior Electric, 383 Middle St., Bristol, CT 06010,203-582--9561 •••••• Bo1260 

t Aeroflex Laboratories Inc, Magnetic Products Div, 35 South Service Road, Plainview, 
NY 11803 " ......... " .... " ........... " ........... " ... " .......... '516--694-6700 

§Aerotech,Inc., 101 Zela Dr, Pittsburgh, PA 15238 .. " ................... 412-963-7470 
§ Amerace Corporation, Newburgh Ad. Hackettstown, NJ 07840 ..... , ... , 201 -852-1122 
tAmerican Electronics, 1600 E Valencia Dr, Fullerton, CA 92631 ..• , .... 714-871-3020 
t AMETEK, Dynamics Division. AMETEK, Inc, 5649 Peck Rd, Arcadia. CA 91008 

." .... , .. ,',.,"', .. " .. :,",."."."., ...... ".,", .. " ............ , 818--442-5981 
§'Anaheim Automation, 910 E Orangefair La., Ansheim, CA 92801 , .... ," 714-992-6990 

Arc Systems, Inc.; 2090 Joshuas Path, Hauppauge, NY 11768 .. "" .•. , 516-582-8020 
§ AsgaJiurn SA, p.o, Box 906, La Chaux-de-Fonds, SWITZERLAND CH-2301 

....... " .. " .... " ........ " ........... " ..... " ............. " ... 0114139281351 
t Astro Instrument Corp, 2501 NW 17th Ln, Pompano Beach, FL 33064 , ... , .... , .. ,', .. 

305--973-8900 
t Astromec, Inc., 1780 Forrest Way, Carson City, NY 89706 ... "., ...... ,' 702-883--9226 
t Autotrol Corporation. P.O. Box 557, Crystal Lake, IL 60014 ,."., ... ,.,.. 815-459-3080 
§ Baldor Electric Company, P,O. Box 2400, Fori Smith, AR 72902 ,.,."." 501-646-4711 
§ B & B Motor & Control Corp., B & B Long Island City, Apple Hill Commons, Burlington. 

CT 06013 ' .. ' .. ',., .. ,' .. ',."., .. ,"', .... , ...... ".' 203-673-7151;800-638--7807 
§t Berger-Lshr Corp, Fitzgerald Dr, Jaffrey, NH 03452 ...... ' ....• ,........ 603--532-7701 

Bertsch U.s., Sycamore Resch, Ctr, 2142F Industrial Ct.. Vista. CA 92063 
, ...... ,., ... " .. , .. ,'., ... , .. , ..... , ..... , ... , .. , ...........•.... , .. " 619-727-7420 

§ Brevel Motors, Inc., Sub. Vemitron Corp., Broad & 16th SIs., Carlstadt, NJ 07072 
........... " ........ , .................. , ..... , .... ,., ........ ,' ....... 201-933..0220 

§Carler Motor, 2707 W, George St.. Chicago,lL 60618--7898 .......... , .. 312-588--7700 
§tCrarner eo.. Mill Rock Ad. Old Saybrook. CT 06475 , .. "" ............. 203-388--3574 

t EEMCO Div, Datron Systems inc., 4585 Electronics P~ Los Angeles, CA 90039 
...... , .... " ...... , ...•. , .................... ,. ' ...................... 818--247-7060 

tEG & G Rotron, Custom Div, Hasbrouck La., Woodstock. NY 12498 .... 914-679-5201 
-EG & G Torque Systems, 36 Arlington St.. Watertown, MA 02172 .•..... 617-924-6000 

Motors, Squirrel Cage-3500 
t Electric Indicator Company Inc, 272 Main Ave, Norwalk. CT 06851 .,.,. 203-847-5861 
§ Electric Motor Engineering, 1847 Victory Blvd. Glendale, CA 91201 ..... 818--502-1686 
§Electro-Cra!t, 1600 2nd St S, Hopklns, MN 55343 ........ : ............. 612-931-2700 
§Electrol Co" 321 Dewey St.. P.O. Box 29, York, PA 17405 ............... 717-848--1722 

Escap Products, 36 Central Ave., Hauppauge, NY 11768.,., .. ,., .. ".,. 516-234-3900 
t Evershed & Vignoles, Ltd. Meggitt Holdings p, L C, Acton Lane, Chiswick. London, 

ENGLAND W4 5HJ ."."." ...... ,"'.' ..... ,' .. , .. , ... , .. ,. , .. "., , .. 01-994-3670 
Fincor, 3750 E Market St.. York, PA 17402 ........ " ............... "... 717-751-4206 

§ General Industries, Taylor & Olive St, Elyria. OH 44035 .... ,............ 216--323-3136 
General Numeric Corporation, 390 Kent Avenue, Elk Grove Village, IL 60007 

.. "., ... , ......... "', .... "., ....... , .... ,, .... , ... , ...... , ..... , .. '. 312-64(H595 
tGiannini Petro Marine, 9474 Chesapeake Dr, San Diego, CA 92123 ... " 619-569-1668 

§t Globe Motors, 2275 Stanley Avenue, Dayton, OH 45404 "., ..... ,...... 513--228--3171 
Hankscraft Motors, Div, of Gerber Prods. Co, P.O, Box 120, Reedsburg, WI 53959 

.. , .. ".,", .. "., ... "., .. , .. " ................. , ....... , .... ' ...... ,. 608-524-4341 
§ Harowe Servo Controls, Bowmar Inst Corp., Westtown Rd at West Chester Pike, W. 

Chester, PA 19380 ."." ... " .... ""."."" ............ ".......... 215--692-2700 
t Haydon Switch & Instrument 1500 Meriden Rd. P.O. Box 3329, Waterbury, CT 06705 

.. ,.,'.,.,', .. "., .... ', ... " .. ,", .. ,.,.,., .. , .. " ........ ,., ...... , .. 203-756-7441 
§tHeriner Div., 12690 Elmwood Ave., Cleveland, OH 44111 ... , .. , ..... '.' 216-252-4242 

HHK Ind., Telan Int, Rle. 611, p, 0, Box 690, Plumsteadville, PA 18949 .. 215--766-0990 
§t Hurst Manufacturing Corp, Emerson Elec. Co, Box 326, Princeton. IN 47670 

",., .... , ... ,',.,.,' .. ,"' .... , .... ".,.,., ..... , ........ " ..... , ... ,. 812--385-2564 
IMC Components Corporation. 55 Eddy St.. Providence, RI 02903 ,.".,. 401 -273-6900 
IMC Magnetics Corp, Eastern Div, 570 Main St., Westbury, NY 11590 " 516-334-7070 
IMe MagnetiCS Corp"IMC/Hansen, Box 23, Princeton,lN 47670..0023 .. 812-385-3415 

t IMC Magnetics Corp., Western Div, 12627 Hiddencreek Way, Cerritos, CA 90702 
.,",." ..... " ..... ,." .. " ........ , .......... ,., ... ,., ...... , ...... ,. 213--926-0927 

§tlnertial Motors, 280 N. Broad St.. Doylestown, PA 18901 ....... ,.,." ... 215--345--1010 
t Inland Motor, Kollmorgen Corp, 501 First St.. Radford, VA 24141 ..... '" 703-639-9045 
§ Japanese Products Corp, 7 Westchesler Plaza. Elmsford, NY 10523 ... , 914-592-6880 
§ Landis & Gyr, Inc, 99 Castleton St.. Pleasantville, NY 10570 .. ".,., ... , 914-747-3540 
tMagnetic Technology, 21001 Kittridge St., Canoga Pk, CA 91303 .... ". 818--687-7700 

Mallory Timers, Emharl EIec./EIctm. Grp, 3029 E Washington St.. Indianapolis, IN 46201 
.,.,'.,',.,", .. "., .. ,'."', ... ,.,',." ..... , ... ,., ..... " ..... , .... " 317-636-5353 

Micronel U.S, 2142F Industrial Ct.. Sycamore Research Center, Vista. CA 92083 
,.,"."., .. ,"""".',.".,"" .... ,., .. ,." .. , .. , ......... , .. ,", .. , 619-727-7400 

Molon Motor & Coil Corp, 3737 Industrial Ave., Rolling Meadows, IL 60008 
,.".,.,."., .. , ... :, .... , .. ,",.,., ...... ,.,',.,., ... , ......... , ... , .. 312-259-8700 

Motronics Corp., 15 Industrial Park, UtIle Falls, NY 13385 ............. ,. 315--823-4050 
Namiki Precision Jewel Co, Ltd., 15 Warren Street, Hackensack, NJ 07601 

,., ..... " .. ,", .. , ... , , .... " ....... , .... ,., .......................... 201-343-3080 
Nidec-Torin Corporation, 100 Franklin Drive, Torrington, CT 06790 ".,., 203-482-4422 
Omnec Systems Corp., 19 Unden Park, Rochester, NY 14625 .... " ... ,. 716-385--3520 

tPacific Scientific Co" 4301 Kishwaukee, Rockford, IL 61105 .. ,., ... , .... 815--226-3100 
Papst Mechatronic Corp., Aquidneck Indl. Pk, Newport RI 02840 .. . . .. .. 401-849-6810 
Paragon Electric Co"Inc., 606 Parkway Blvd. Two Rivers, WI 54241 .... 414-793-1161 
PM! Motion Technologies, 49 Mall Dr, Commack. NY 11725--5703 ...... 516-864--1000 
Porlescap U.S"lnc" 36 Central Ave, Hauppauge, NY 11788 .,." •...... 516--234-3900 

§ Reliance Electric Co, Marketing Info Center, P.O. Box 99502, Cleveland, OH 44199 
...... ,', ..... , .... ".,', .. " ........... " ............. ,., ............. 800-245-4501 

Robbins & Myers, Motion Control Group, 1600 Sacond Sl South, Hopkins, MN 55343 
.".,,', ...... , ............ , ............ , ..... , ... ,., ......... , .. ',., .. 612-931-2700 

Sequential Information Systems Inc, 249 N. Saw Mill River Rd. Elmsford, NY 10523 
.... , .. , .... ," , .. ,." ........... , .......... ,.,., ... , , ............ ,.", 914-592-5930 

Servo-Tek Products Co" 1086 Goffle Rd. Hawthome. NJ 07506 ........ 201-427-3100 
§Shokai Far East Ltd. 280 North Central Ave, Hartsdale. NY 10530 ..... 914-681-0700 
t Sierracin/Magnedyne, 2258 Rutherford Rd. Carlsbad, CA 92008 .".".. 619-438--3321 
§SPS Inc, (Muirhead Vactric), 51 Commerce St.. Springfield, NJ 07081 .. , 201-376-1222 

Transicoil,lnc., Trooper Rct; P.O, Box 99, Worcester, PA 1949()'9990,." 215--277-1300 
t Valley Electromagnetics, P.O. Box 131, Spring Valley, IL 61362 .. "..... 815--664--2346 
tVemitech, 300 Marcus Blvd. Deer PI<, NY 11729 ... " ..... " ... " .. " .. 516-588--5100 
§ Westarnp, 1542 15th St.. Santa Monica, CA 90404 .. "." .. " ... " .. "" 213--393-0401 
tWestem Gear Corp., Applied Tech, Div, 14724 E Proctor, City of Industry, CA 91744 

"."."., .. ,.".,." .. , .. ".,"', ..... , ..... , ..... , ..... , ..... ' ... ,.'. 818--968-6525 

Motors, Selsyn - See Motors, Synchronous (Vol. 8) 

Motors, Servo-4900 - See Vol. D 

Motors, Squirrel Cage-3500 
§ Bodine Electric Company, 2500 W. Bradley PL, Chicago, IL 60618, 312-478-3515 

................................................................. Bo1197 
t Aeroflex Laboratories Inc, Magnetic Products Div, 35 South Service Road, Plainview, 

NY 11803 ........ , .............•. , ......................... , .... ,.... 516--694--6700 
Arc Systems, Inc, 2090 Joshuas Path, Hauppauge, NY 11768 .. ,.'..... 516-582-8020 

§ BaIdor Electric Company, P.O. Box 2400, Fort Smith, AR 72902 , ... , .. ,. 501-646-4711 
§ Brevel Motors, Inc, Sub, Vern~ron Corp, Broad & 16th SIs, Carlstadt, NJ 07072 

.. " .. ,.".,' .. ,',., .. ' ..... , ..... , ........ ,', ... , ............ ,........ 201-933..0220 
t Clifton Precision, Litton Systems, Inc., Mluple at Broadway, Clifton Hgts., PA 19018 

." ... ,.' .. ' ............ , ... ".".,"" __ ,., , .. , _ .... ,., .... " 215--622-1000 
Eastern Air Devices, Inc, 1 Progress Or, Dover, NH 03820 ...... ,.',.". 603-742-3330 

§ebm Inds, Inc., 525 New Britain Ave., UnionVille, CT 06085 .. , ..... , .. , .. 203-674-1515 
t EEMCO Div., Datron Systems Inc., 4585 Electronics PI, Los Angeles, CA 90039 

............ ,." .... , ...... , .................. , .. "., .. , ..... ,.,., .. , .. 818--247-7060 
t Electric Indicator Company inc., 272 Main Ave., Norwalk. CT 06851 ... ,. 203-847-5681 

Electro-Pacific, 5770 Thomwood Dr, Goleta. CA 93117 .. , .... ,.,....... 805--964-0751 
Fasco Industries, Inc., Div. 01 Hawker Siddeley Grp. Pic, 601 Norlh Federal Highway, 

Boca Raton, FL 33432 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... 305--368--0600 
§tHeriner Div., 12690 Elmwood Ave, Cleveland, OH 44111 ............... 216-252-4242 

t McLean Engineering, Zero Corp., 70 Washington Rd. Princeton JunctiOn, NJ 08550 
.................... , .. , ...... , ........ , ...... ,.: ............ , ......... 609--799-0100· 

, § Reliance Electric Co, Marketing Info Center, P.O. Box 99502, Cleveland, OH 44199 
........... , ...... , .... , ............... , ..... " ..... ,., ...... , ..... " .• 800-245-4501 

SAIA Inc., Div. of American Electronic Components, 1010 N. Main Street, Elkhart, IN 
46514, ..... , ... , .. , .. , ...... ,., .......... ,.,. ' ... , ......... , ......... 219-262-4418 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Motors, . SquirreICage-3500(Cont'd) 
tSlerracin/Magnedyne.2258 Rutherford Ad. Carlsbad, CA 92008,....... 619-438-3321 

SPs Inc. (Muirhead VactriC}, 51 Commerce. St,Sprlngfleld,i'jJ07081 ..• 201-376-1222 . 
tVernilech, 300 Marcus Blvd., Deer PI<., NY 11729 .,..................... 516-586-5100 
tWestem G_ Corp., Applied Tech. DiY, 14724 E Proctor, City .ollnclustry, CA 9t744 

................................................................ '" .. .. 1116-968-6525 

Motors,. Stepping-3500 
Alrpax Corporation, IntemationalDIY., west .Johnaon Ave., Cheshire, CT 06410, 

203-272-0301 ••••••••••••••••••••••••••••••••••••••••••••••• B'.1192-1193 
§ BodIne E.lectric Company, 2500 W. Bradley PL, Chicago,lL 60618, 312-478~15 

••••••••••••••••••••••••• ; •••••••••••••••••• '" •••••••••••••••••• 801197 
§t Canon U.s.A., Elctm. Compa. DiY., One Canon Plaza, Lake Success, NY 11042, 

516-488-6700 .................................................... B-H99 
t Clifton Pre<;ialon, Utton Systems, Inc., Marple at Broadway, Clifton 11gIs., PA 

19018; 215-622-1000 ............................................. B-1200 
§ Crouzat Controls, Inc., 1083 Slate Pkwy., Schallmburg,lL 60173, 312-643-2200 

• •.•••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••.••• B-1201 
Eestern Air Devices, Inc., 1 Progress Dr., Dover, NH 03820. 603-742-3330 

• •••••.•••••••••••••••••••••••••••••••••••••••••••••••.•••••••• ,. B-1202 
Inland Motor, 4020 E.lnland Rd.,.SIerra Vista, AZ 85835,602-459-1150 

• ••••••••••••••••••••••••••••••••••••••••••••••••••• , •• B-1214-1215,1217 
MICro Mo EIectronlca, Inc., 742 2nd Ave. s., St. Petaraburg, FL 33701, 

813-622-2529 ............................................... B-1180,1898 
NMB Technologies, 9730 Independence Avenue, Chatsworth, CA 91311, 

818-341-3355 ............................................ B-1242, C-1690 
t Novatronics of Canada Ud., 677 Erie St., P.O. Box 610, Stratford, Ontario, 

CANADA N5A 6V8, 519-271-3880 ••••••••••••••••••••.•••••••••• '. • • B-1243 
§ Oriental Motor U.s.A. Corporation, 2701 Toledo stfMt, Suite 702, Tonarice, CA 

90503,213-515-2879 ........................................ B-1245-1248 
SAiA Inc., DIY. of AmerICan Electronic Componsnta, 1010 N. Main street, Elkhart, 

IN 48514,219-262-4418 ....................................... B-1252-1253 
§ Shlnano. Kenahl Corp. (SKC), 7525 Ethel Ave., ste. I, N. Hollywood, CA 91605, 

818-764-4266 .................................................... B-1255 
t stock D.rive Products, Div. of Deslgnetronics, Inc., 2101 Jericho Turnpike, New 

Hyda Pk., NY 11040, 516-328-0200;328-3300 •••••••••••••••••••••••• B-1259 
§t Superior Electric, 383 Middle St., Brlatol, q 06010, 203-582-9581 •••••• B-1260 

§Supervexta, Diy. of OrIentel Motor, 2701 Plaza Del Amo, ste. 702, Tonance, CA 
90503-7395, 213-515-2264 ........................................ B-1283 

t Techno, A DSG Company, 2101 Jericho Tunpike, New Hyde Park, NY 11040, 
516-328-3970 .................................................... B-1266 

tVernltech, 300 Marcus Blvd., Deer Pk., NY 11729, 516-586-5100 ••• B-l030,1267 
t Abrams Instrument Corp., 2859 W. Jolly Rd., Okemos, MI48864 ........ 517-332-6405 
t Aeroftex Laboratories Inc.. Magnetic I'roducts Div, 35 South S8IVice Road, Plainview, 

NY 11803 . .. .. . . .. .. .. .. . . . .. .. .. . . .. .. .. . .. . . . . . . . . .. . .. . .. . . . . . . ... 516-694-6700 
§Aerotech, Inc, 101 Zeta Or, Pittsburgh, PA 15238 ....................... 412-983-7470 
§ Amerace Corporation, Newburgh Ad. Hacketlstown, NJ 07640 • . . . . . . . .. 201-852-1122 
t American Electronics, 1600 E Valencia Dr, Fullerton, CA 92631 ........ 714-871-3020 
§ Anaheim Automation, 910 E Orangelair La, Anaheim, CA 92801 .•...... 714-992-6990 

Arc Systems, Inc., 2090 Joshuas Path, Hauppauge, NY 11788 ' .... ,'... 516-582-6020 
, t Astro Instrument Corp, 2501 mol 17th Ln, Pompano Beach, FL 33064 ................ . 

305-973-8900 
Aulotrol Corporation, P.O. Box 557, Crystal Lake,IL60014 .............. 815-459-3080 

§ B & B Motor & Control Corp., B & B Long Island City, Apple Hill Commons, Burlington, 
CT 06013 ............................................. 203-873-7151;8()o'636-7807 

§t Berger-lahr Corp., Fitzgerald Or, Jaffrey, NH 03452 ..................... 603-532-7701 
Cyberpak eo.. 905 W. Hiligrove Ave., La Grange, IL 60525 .............. 312-354-0012 
Ealing Electro-Optics, New Englander Industrial Park, Holliston, MA 01746 

............. ;.................................. .•.... 617-429-8370;1-800-343-4912 
EIIlCIric Motor Engineering. 1847 Victory Blvd., Glendale, CA 91201 ..... 816-502-1866 
Escap Products, 36 Central Ave., Hauppauge. NY 11788 .. . .. . ... . . . . . .. 516-234-3900 

§ FDK America, Inc.. Fuji Electromechanical eo.. Ltd., 17326 Edwards Ad. Ste. A-130, 
Cerritos, CA 90701 ................................................... 213-404-1770 

tGAP Instrument Corp, 40 Oser Ave., Hauppauge, NY 11787 ............ 516-273-0909 
§t Harowe S8IVo Controls, Bowmar Inst Corp, Westtown Rd at west Chester Pike, W. 

Chester, PA 19380 ................................................... 215-692-2700 
t Haydon Switch & Instrument 1500 Meriden Rd., P.O. Box 3329, Waterbury, CT 06705 

........................................................................ 203-756-7441 
§tHertner Div, 12690 Elmwood Ave., Clevelarlci OH 44111 ............... 216-252-4242 
§t Hurst Manufacturing Corp., Emerson EIec. eo.. Box 326, Princeton, IN 47670 

.. .. • .. .. .. . . . . . . . . .. . . • .. .. . .. .. .. . .. . .. . .. .. . . .. . . . . . . . . .. .. .. . . .. ... 812-385-2564 
ICon, 156 Sixth St, Cambridge. MA 02142 .............................. 617-888-5400 
IMC Components Corporation. 55 Eddy St, Providence, RI 02903 ....... 401-273-6900 

tiMe Magnetics Corp., Western Div, 12627 Hiddencraek Way. Cenitos. CA 90702 
.• .. •• . .. . .. . . . . . . .. . . .. . . .. . .. .. .. . .. . . . . .. . .. . .. . .. . . . . . .. .. .. . . .. . .. 213-926-0927 

§ISKRA Electronics, Inc, 222 Sherwood Ave, Farmingdale, NY 11735 ..... 516-753-0400; 
800-862-2101 

§Japa/lese Products Corp., 7 Westchester Plaza, Elmsford, NY 10523 .... 914-592-8880 
Litton Encoder DiY, 20745 Nordhoff St, Chatsworth, CA 91311 ......... 816-341-6161 
Magnetic Technology, 21001 Kittridge St, Canoga PIt, CA 91303 ....... 816-887-7700 
Matrix Corp., 1203 New Hope Ad., Raleigh, NC 27610 .................. 919-833-2000 
Maxwell Electronics, P.O. Box 12033, R..-ch Triangle Park, NC 27609 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • . . 916-646-1633 
Mesur-Matic E\cIms., 10 Colonial Ad. Ste. 6, Salem, MA 0197G-2294 ... 617-745-7000 
Molon Motor.& Coil Corp., 3737 Industrial Ave, Rolling Meadows,IL 60008 

... .. .. . .. .. .. .. . .. ..... .. . ....... .. . .. . .. .. ....... .. .. . .. .. .. . . . . .. ... 312-259-8700 
t Motion Control Group, American Precision Industries, 3229 Roymar Rd., Oceanside, CA 

92054 ................................................................. 619-439-7500 
Namiki Precision Jewel Co, Ltd., 15 Warren Street, Hackensack, NJ 07601 

.. . .. .. . .. .. . .. .. .. .. .. . .. . . .. .. . . .. . .. .. . .. .. . .. . .. . .. .. .. . .. .. .. .. ... 201-343-3080 
OpIirna Precision, Inc.. 3828 Hightide Drive, Rancho Palos Verdes, CA 90274 

.. .. .... . ..... ..... .. ... ... . ... .. ... .. .... . . .. . . .. ... .. ..800-544-4418;213-377-4118 
Parker Hannifin Corporation, Compumotor Division, 1179 N. McDowell Blvd., Pelaluma, 

CA 94952 ............................................. 707-776-1244;800-356-9068 
Portescap U.s, Inc.. 38 Central Ave., Hauppauge. NY 11788 .••......... 516-234-3900 
Rotorque Technology Corp., 47915 Westinghouse Drive, Frlll1'1Onl, CA 94539 

.................................................................. '. .. .. 415-659-1552 

PRODUCT INDEX & DIRECTORY 
§ SPS Inc. (Muirhead Vactric), 51 Commerce St,Springt\eld, NJ 07081 ... 201-376-1222 

Sumilrohlcs, Inc.. SumitOmo Corporation, 580 N. Pestoria Ave., Sunnyvale, CA 94086 
.......................... ; .... , ............................... ;....... 406-737-7683 

Tokyo Elec. Co, Ltd., 1-1 Nishiki-Cho, Kanda. Chiyoda-Ku, Tokyo, 101,JAPAN 
· . . . . . . . . . • . • • . . . • . . . • . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . .. (03) 292-1011 

tTransicoi~ Inc., Trooper Rd., P.O. Box 99, Woroester, PA 19490-9990 .... 215-277-1300 
Valley Electromagnetics, P.O. Box 131, Spring Vallsy,IL 61382 ;........ 815-664-2348 

Motors, Synchronous-3500 
Airpax Corporation, International DIY., West Johnaon Ave., Ches/lire, CT 06410, 

203-272-0301 ............................................... B-1192-1193 
§ Bodine Electric Company, 2500 W. Bradley PI •• Chicago, IL 60618,312-478-3515 

................................................................. B·1197 
§ Crouzat Controls, Inc., 1083 state Pkwy., Schaumburg, IL 60173, 312-643-2200 

................................................................. B-1201 
Esatern Air DeYices, Inc., 1 Progress Dr., Dover, NH 03820,603-742-3330 
.................. , ..................... !. .• .. •. • .. .. .. .. . . .. . • . . •. B-1202 

t Induatrlal DriYes, A Kollmorgen DiY., 201 Rock Rd., Radford, VA 24141, 
703-639-2495 ....................................... ,............ B-1218 

Micro Mo Electronics, Inc., 742 2nd AYe. s., St. Petersburg, FL 33701, 
813-622-2529 ..................................................... B-ll80 

t Novatronlcs' of Canada Ltd., 677 Erie St., P.O. Box 610, Stratford, Ontario, 
CANADA N5A 6V6, 519-271-3880 ......... ,........................ B-1243 

§ Orientel Motor U.s.A. Corporation, 2701 Toledo StfMt, Suite 702, Torrance, CA 
90503,213-515-2879 ........................................ B-1245-1246 

SAIA Inc., DiY. of Amarlcan Electronic Componente, 1010 N. Main stfMt, Elkhart, 
IN 46614, 219-262-4418 •••••••••••••••••••••••••••••••••••••• 801252-1253 

§ Shinano Kenshi Corp. (SKC), 7525 Ethel AYe., Ste. I, N. Hollywood, CA 91605, 
818-764-4266 .................................................... B-1255 

t stock DriYe Products, Diy. of Deslgnatronics, Inc., 2101 Jericho Turnpike, New 
Hyde Pk., NY 11040, 516-328-0200;328-3300 ••••••.••••••••.•.•••••• B-1259 

§t Superior Electric. 383 Middle St., Bristol, CT 06010,203-582-9561 •••••• B-1260 
§ Supervexta, Diy. 01 Oriental Motor, 2701'Plaza Del Amo, ste. 702, Torrance, CA 

90503-7395,213-515-2264 •.•••..•.••••.••..•••.•.••••••••..••••.• B-1283 
t Vernltech, 300 Marcus Blvd., Deer Pk., NY 11729, 516-586-5100 •••.•••• B-1267 
t Aeroflex Laboratories Inc, Magnetic Products Div, 35 South S81Vice Road, Plainview, 

NY 11803 .. . . . . . . . . . . . . . . . .. . . . .. . .. . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . ... 516-694-6700 
t American Electronics, 1600 E- Valencia Dr. Fullerton, CA 92631 ......•. 714-871-3020 
t AMETEK, Dynamics Division, AMETEK, Inc, 5849 Peck Rd., Arcadia, CA 91006 

....................................................................... 816-442-5981 
Anaheim Automation, 910 E Orangelair La, Anaheim, CA 92801 ...•..•. 714-992-6990 
Arc Systems, Inc, 2090 Joshuas Path, Hauppauge, NY 11788 .......... 516-582-8020 

t Ashland Electric Products, 80 39th street, Brooklyn, NY 11232 ......... 716-965-0770 
t Astro Instrument Corp., 2501 mol 17th Ln, Pompano Beach, FL 33064 ................ . 

305-973-8900 
Autotrol Corporation, P.O. Box 557, Crystal Lake, IL. 60014 .............. 815-459-3080 

§ B & B Motor & Conlrol Corp., B & B Long Island City, Apple Hill Commons, BurHngton, 
CT06013 .............................. , .............. 203-673-7151;800-836-7807 

§t Berger-Lahr Corp, Fitzgerald Dr, Jaffrey, NH 03452 ................•.... 603-532-7701 
t Clifton PreciSion, Litton Systems, Inc, Marple at Broadway, Clifton Hgts, PA 19018 

.. . . .. .. . . . . . . . .. . . . . . . . . . . . . .. . . . .. . . . . .. . . . .. . .. . . . . . . .. . . . . .. . . . .. .. 215-622-1000 
§t Cramer Co., Mill Rock Rd., Old Saybrook, CT 06475 ..............•..... 203-386-3574 

EEMCO DiY, Datron Systems Inc, 4585 Electronics P~ Los Angeles, CA 90039 
....................................................................... 816-247-7060 

t Electric Indicator Company Inc., 272 Main Ave., Norwalk,CT 06851 ..... 203-847-5861 
Fasco Industries, Inc., Div. of Hawker Siddeley Grp. Pic., 601 North Federal Highway, 

Boca Raton, FL 33432 ............................................... 305-368-0600 
Fincor, 3750 E Market Sl, York, PA 17402 ......... ,.................... 717-751-4206 

§ General Industries, Taylor & OHve Sl, Elyria, OH 44035 ...•............. 216-323-3136 
General Numeric Corporation, 390 Kent Avenue, Elk 'Grove Village, IL 60007 

..........•.....................•........................•............. 312-64G-1595 
§t Globe Motors, 2275 Stanlsy Avenue, Dayton, OH 45404 ................ 513-226-3171 
§t Harowe Servo Controls, Bowmar Inst Corp., Westtown Rd. at West Chester Pike, W. 

Chester, PA 19380 ................................................... 215-692-2700 
t Haydon Swnch & Instrumen~ 1500 Meriden Ad. P.O. Box 3329, Waterbury, CT 06705 

....................................................................... 203-756-7441 
§t Hertner DiY., 12690 Elmwood Aye., Cleveland, OH 44111 ............... 216-252-4242 
§t Hurst Manufacturing Corp., Emerson EIec. Co, Box 328, Princeton, IN 47670 

......... ~ ............................................................. 812-385-2564 
\Me Components Corporation, 55 Eddy St, Providence, RI 02903 ....... 401,273-6900 

t IMC Magnetics Corp, Eastern Div, 570 Main St, Westbury, NY 11590 .. 516-334-7070 
t \MC Magnetics Corp, Western Div, 12627 Hiddencraek Way, Cenitos, CA 90702 

· ............ , .................... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .. 213-926-0927 
t Inland Motor, Kollmorgen Corp., 501 First St, Radford, VA 24141 ........ 703-639-9045 
§ Japanese Products Corp, 7 Westchester Plaza, Elmsford, NY 10523 . . .. 914-592-8880 
§Landis & Gyr, Inc, 99 Cestleton St, Pleasantville, NY 10570 ............ 914-747-3540 

Uncoln Laser eo.. 234 East Mohave, Phoenix, AZ 85004 ............... 802-257-0407 
Magnetic Technology, 21001 Kittridge St, Canoga PI<., CA 91303 ....... 818-887-7700 
Mallory Timers, Emhart EIel:./EIctm Grp., 3029 E Washington St, Indianapolis, IN 46201 

· . . . . . . . . . ... . . .. . . . . .. .. . .. . . .. .. .. . . . . . . .•. . .. . .. . . . . .. . . . . .. . .. . . ... 317-636-5353 
t McLean Engineering, Zero Corp., 70 Washington Ad. Princeton Jllnction, NJ 08550 

........................................................................ 609-796-0100 
§ Mitsumi EIec. Co, Ltd., 6-2, 8-Chorne, Kokuryo, Chofu-City, Tokyo, JAPAN.. •. 489-5333 

Malon Motor & Coil Corp, 3737 Industrial Ave., RolHng Meadows, IL 60008 
,.. . . . .. .. . . . . .. . .. .. .. .. . .. . .. .. .. . . ..... .. . ... .. .. ... .. . .. ..•. . .. .. .. 312-259-8700 

t Motion Control Group, American Precision Indusirles, 3229 Roymar Rd., Oceanside, CA 
92054 ..•...... , ...•.........................•.......•...........•..... 619-439-7500 

'Molronics Corp., 15 Industrial Park, LiHIe Falls, NY 13365 ... ,........... 315-823-4050 
Nidec-Torin Coiporation, 100 Franklin Drive, Torrington, CT 06790 ...... 203-482-4422 
Papst Mechatronic Corp., Aquidneck IndL PIt, Newport. RI 02640 ..•...... 401-646-8810 

§ Paragon Elactric eo.. Inc, 606 Parkway Blvd., Twa Rivers, WI 54241 ..•. 41+793-1161 
§ ReHance Electric Co, Marketing Info Center, P.O. Box 99502, Cleveland, OH 44199 

· ............................................ ; .. .. .. .. . . . ... .. .. . .. .... 800-245-4501 
. Sequential Information Systems Inc.. 249 N. Saw Mill River Ad. Elmsford, NY 10523 

· . . . . . . . • . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . • . . • . . • . . . . . . . . • . . . . . . . . . . . 914-592-5930 
t Sierracin/Magnedyne, 2258 Rutherford Ad. Carlsbad, CA 92008........ 619-438-3321 

§-Product SOld through distributors t....iProduct meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 

§ SPS Inc. (Muirhead Vactric), 51 Commerce Sl, Springfield, NJ 07081 ... 201-371>-1222 
Valley Electromagnetics, P.O. Box 131, Spring Valley, Il 61362 ......... 815-664-2348 

tWestern Gear Corp. Applied Tech. Div. 14724 E Proctor, City of Induslly, CA 91744 
· . . . . . . . . . . .. . .. . .. . . . .. . . . . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. 815-968-6525 

Motors, Synchronous, Polarized - See Motors, 
Synchronous (Vol. B) 

Motors, Timing - See Motors, Clock & Timing (Vol. B) 

Motors, Torque (Incl. Torquers)-3500 
t Aeroflex laboratories Inc., MagnetiC Products Div., 35 South Service Road, 

Plainview, NY 11803, 515-694-6700 ••••.•••.••••••.••••••••••. 801184-1185 
Airpax Corporation, International Div., Weal Johnson Ave., Cheshire, CT 06410, 

203-272-0301 ............................................... B01192-1193 
§ Axial MagnetiCS, Teneallnc., 450 W. los Angeles Ave., Simi Valley, CA 93065, 

818-998-4850 .................................................... B01195 
Barber Colman Co. (A Siebe Co.), MoIor Division, P.O. Box 2940, loves Pic., Il 

61132-2940,818-968-0660 ........................................ B01196 
§ Bodine Electric Company, 2500 W. Bradley Pl., Chicago, IL 60618, 312-478-3515 

................................................................. B01197 
Breyel Motors, Inc., Sub. Vemitron Corp., Broad & 16th Sts., Carlstadt, NJ 07072, 

201-933-0220 .................................................... B01198 
Canon U.s.A., Elctrn. Compa. DiY., One Canon Plaza, lake Success, NY 11042, 

516-488-6700 .................................................... B01199 
t Clifton Precision, Utton Systems, Inc., Marple at Broadway, Clifton Hgts., PA 

19018,215-622-1000 ............................................. a01200 
t Computer Optical Products, Inc., Sub. of Hathaway Corp., 9321 Eton Ave., 

Chatsworth, CA 91311-6910, 818.a82-0424 .•.•.•...••..••.•••••...• a 01883 
§ Crouzet Controls, Inc., 1083 Slste Pkwy., Schaumburg, IL 60173, 312-843-2200 

................................................................. a01201 
Eastern Air Devices, Inc., 1 Progress Dr., Dover, NH 03820, 603-742-3330 

· ................................................................ B01202 
Hathaway Corporation, Motor Products Div., 10837 E. Marshall, Tulsa, OK 74116, 

918-438-7800 .................................................... B01213 
t Industrial Drives, A Kollmorgen Div., 201 Rock Rd., Radford, VA 24141, 

703-639-2495 ............................................... B01218,1220 
t Inland MoIor, 4020 E. Inland Rd., Sierra Vista, AZ 85635,602-459-1150 

· ...................................................... B01214-1215,1217 
MFM Technology, Inc., AffiUate of Unltrode Corp., 200 Thirtaenth Ave., 

Ronkonkoma, NY 11779, 516-467-5151 ............................. a01233 
t Micro Mo ElectroniCS, Inc., 742 2nd Ave. s., St Petarsl!llrg, FL 33701, 

813-822-2529 .......................................... B01180,1235,1237 
t MoIor Technology, Inc., 2798 Culver Ave., Dayton, OH 45429, 513-294-1041 

........................................ ~................... B01239-1241 
NMB Technologies, 9730 Independence Avenue, Chatsworth, CA 91311, 

818-341-3355 .................................................... a 01242 
§ Oriental MoIor U.S.A. Corporation, 2701 Toledo Street, Suite 702, Torrance, CA 

90503,213-515-2879 ........................................ B01245-1246 
pmMAN, Penn Engrg. & MIg. Corp., 343 Godshall Dr., Harteysvllle, PA 19438, 

215-256-6601 ............................................... a 01247,1249 
SAIA Inc., Diy. of American Electronic Components, 1010 N. Main Street, Elkhart, 

IN 46514, 219-262-4418 ........................... ........... B01252-1253 
Shinano Kenshi Corp. (SKC), 7525 Ethel Ave., Ste. I, N. Hollywood, CA 91605, 

818-764-4266 .................................................... a01255 
Stock Drive Products, Div. of Designatronics, Inc., 2101 Jericho Turnpike, New 

Hyde Pic., NY 11040, 516-328-0200;328-3300 •. . • • • • • • . . • • • • • • • • . • . • • B01259 
Superior Electric, 383 Middle St, aristol, CT 06010,203-582-9561 •••••• a 01260 

§ Supervexta, Div. of Oriental Motor, 2701 Plaza Del Amo, Ste. 702, Torrance, CA 
90503-7395,213-515-2264 ........................................ B01263 

t Vernitron Controls, Vemitron Corporation, 1601 Precision Park L.a., San Diego, 
CA 92073, 619-428-5581 .......................................... B01268 

Aeroflex Laboratories, Inc. Microelectronics Div., 35 S. Service Rd. Plainview, NY 11603 
.. .... .. .. .. .. .. .. .. .. . . .. .. .. . .. ...... ...... .......... 515-694-6700 

t AMETEK, Dynamics Division, AMETEK, Inc. 5649 Peck Rd, Arcadia, CA 91006 
....................................................................... 615-442-5961 

Arc Systems, Inc., 2090 Joshuas Path, Hauppauge, NY 11766 .......... 515-582-8020 
t Ashland Electric Products, 80 39th Street Brooklyn, NY 11232 ......... 715-965-0770' 
§ B & B Motor & Control Corp., B & B Long Island City, Apple Hill Commons, Burlinglon, 

CT06013 ............................................. 203-673-7151;8QO.635-7807 
Buehler Products, Inc., P. 0. Box 33400, Raleigh, NC 27606 . . . . . . . . . . . .. 91 ~46~8522 
Cramer Co., Mill Rock Rd., Old Saybrook, CT 06475 ................ 203-365-3574 

t Dresser Inds., 1505 Elm St, Dallas, TX 75201 ........................... 214-746-6000 
t Electric Indicator Company Inc. 272 Main Ave. Norwalk, CT 06651 ..... 203-647-5661 

Electro-Craft, 1600 2nd St S. Hopkins, MN 55343 ...................... 612-931-2700 
tGlobe Motors, 2275 Stanley Avenue, Dayton, OH 45404 ................ 513-225-3171 
§ Harowe Servo Controls, Bowrnar Inst Corp. Westtown Rd at West Chester Pike, W. 

Chester. PA 19380 ................................................ ,.. 215-692-2700 
Hertner Div., 12690 Elmwood Ave., Cleveland, OH 44111 ............... 215-252-4242 
HHK Ind. Telan Int, Rle. 611, P. O. Box 690, Plumsteadville, PA 16949 .. 215-765-0990 
IMC Components Corporation, 55 Eddy St, Providence, RI 02903 .•..... 401-273-6900 
IMC Magnetics Corp., Eastem Div., 570 Main Sl, Westbury, NY 11590 .. 515-334-7070 

t Inland Motor, Kollmorgen Corp. 501 First Sl, Radford, VA 24141 ........ 703-63~9045 
§Japanese Products Corp., 7 Westchester Plaza, Elmsford, NY 10523 .... 914-592-6880 

Litton Encoder Div. 20745 Nordhoff St, Chatsworih, CA 91311 ......... 615-341-6161 
tMagnetic Technology, 21001 Ki1lridge St. Canoga Pk., CA 91303 ....... 615-687-7700 

Micronel U.S. 2142F Industrial Ct, Sycamore Research Center, Vista, CA 92063 
....................................................................... 61~727-7400 

Motronics Corp. 15 Industrial Park Little Falls, NY 13365 ............... 315-623-4050 
Nidec-Torin Corporation, 100 Franklinilrive, Torringlon, CT 06790 ..... .203-462-4422 
Parvex Division, Alsthom Intemational, inc., Two Ram Ridge Road, Spring Valley, NY 

10977 ........................... . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. . . .. 914-425-6906 
PMI Motion Technologies, 49 Mall Dr., Commack, NY 11725-5703 ...... 515-864-1000 

§ Reliance Electric Co. Marketing Info Center, P.O. Box 99502, Cleveland, OH 44199 
· . . . . . . . . . . . . . . . . .. . .. . . . . . . . . .. . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. . .•. 800-245-4501 

Mounts, Thermistor-5300 
Robbins & Myers, Motion Control Group, 1600 Second St South, HopIdns, MN 55343 

................................................................... ', ... 612-931-2700 
Sequential Information Systems Inc., 249 N. Saw Mill River Rd., Elmsford, NY 10523 

................................•...................................... 914-592-5930 
t Shokai Far Eas\ Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
t Sierracin/Magnedyne, 2258 Rutheriord Ad., Carlsbad, CA 92008........ 619-438-3321 

SPS Inc. (Muirhead Vactric), 51 Commerce St. Springfield, NJ 07061 ... 201-375-1222 
tTransicoil,lnc. Trooper Rd., P.O. Box 99, Worcester, PA 19490-9990 .... 215-277-1300 

Motors, Universal, AC or DC Operation-3500 
Barber Colman Co. (A Siebe Co.), Motor DivIsion, P.O. Box 2940, Loves Pic., IL 

61132-2940,815-968-0660 ••••••••••••••••••••••••••••••••••••••.• 801196 
§ Bodine Electric Company, 2500 W. Bradley PL, Chlcago;IL 80618,312-478-3515 

................................................................. a 01197 
Micro Mo Electronics, Inc., 742 2nd Ave. s., St Petarsburg, FL 33701, 

813-822-2529 ........................ , ................. ;......... B01180 
t Motor Technology, Inc., 2798 Culver Ave., Dayton, OH 45429, 513-294-1041 

.. • .. .. • • • • • • .. .. • • . • • .. .. • • . .. .. .. . .. • .. .. .. .. .. • .. .. .. .... a 01239-1241 
t AMETEK, Dynamics Division, AMETEK, Inc., 5649 Peck Ad., Arcadia, CA 91006 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 815-442-5981 
t Autotrol Corporation, P.O. Box 557, Crystal Lake, IL 60014 .............. 815-45~3080 

§ B & B Motor & Control Corp., B & B Long Island City, Apple Hill Commons, Burlington, 
CT 06013 ............................................. 203-673-7151;600-635-7607 

§Carier Motor, 2707 W. George Sl, Chicago,lL 60615-7896 ............. 312-565-7700 
tDynamic Air Engrg., Inc. 620 E. Dyer Rd., Santa Ana, CA 92705-5697 ... 714-540-1000 
t Electric Indicator Company Inc. 272 Main Ave., Norwalk, CT 06851 ..... 203-847-5661 

§t Globe Motors, 2275 Stanley Avenue, Dayton, OH 45404 ........•....... 513-225-3171 
Parvex Division, Alslhom Intemationa~ Inc., Two Ram Ridge Road, Spring Valley, NY 

10977 ................................................................ 914-425-6906 
§ Reliance Electric Co. Marketing Info Center, P.O. Box 99502, Cleveland, OH 44199 

· . . . . . . . .. . . . . . . . . . . . . . . . .. . . .. . . . . . . . .. . . . . . . . .. .. . . . . . . .. . .. .. . . . . ... BOo-245-4501 
t Shokai Far Eas\ Ltd., 260 North Central Ave. Hartsdale, NY 10530 ..... 914-661-0700 
§SPS Inc. (Muirhead Vaelric), 51 Commerce Sl, Springfield, NJ 0706l ... 201-376-1222 
t Valley Electrornagnelics, P.O. Box 131, Spring Valley, IL 61362 .•.•...•. 615-664-2346 

Motors, (MIL)-2440 
Aeroflex laboratories Inc., Magnetic Products DIv., 35 South Service Road, 

Plainview, NY 11803, 516-694-6700 ••••••••••••••••••••••••••• B01184-1185 
Hathaway Corporittion, MoIor Products DiY., 10837 E. Marshall, Tulsa, OK 74118, 

918-438-7800 .................................................... B01213 
Industrial Drives, A Kollmorgen DIv., 201 Rock Rd., Radford, VA 24141, 

703·639-2495 .................................................... B01219 
t Micro Mo Electronica, Inc., 742 2nd Ave. s., St Petersburg, FL 33701, 

813-822-2529 .......................................... a 01180,1235,1237 
t Motor Technology, Inc., 2798 Culver Ave., Dayton, OH 45429, 513-294-1041 

................................................................. a01239 
t Noyatronics of Canada Lid., 677 Erie St, P.O. Box 610, Stratford, Ontario, 

CANADA N5A 6V8, 519-271·3880 .... • • • • .. .. .. .. .. • .. • .. • .. • .. .. •• a 01243 
Slerracln/MagnBdyne, 2258 Rutharford Rd., Carlsbad, CA 92008, 619-438·3321 

· • • • • • • • .. • • .. • .. • • . .. .. .. .. . • .. .. • • • . .. .. .. • .. .. .. .. • .. .... B01256-1257 
t Astrornec, Inc. 1760 Forrest Way, Carson City, NY 89706 . . . . . . . . . . . . . . . 702-883-9226 
t Clifton Precision, Utton Systems, Inc., Marple at Broadway, Clifton HgIs., PA 19018 

....................................................................... 215-622-1000 
t E-Tron Corporation, 30 Ethel Rd., Edison, NJ 08817 ....•.............•. 201-287-9039 
t HHK Ind., Telan Inl, Rle. 611, P. O. Box 690, Plumsteadville, PA 18949.. 215-76&0990 
t IMC Magnetics Corp. Eastern Div. 570 Main Sl, Westbury, NY 11590 .. 515-334-7070 

SPS Inc. (Muirhead Vactric), 51 Commerce St. Springfield, NJ 07061 201-375-1222 

Mounts, Antenna-1900 - See Vol. 0 

Mounts, CRT & Accessories-2500 - See Vol. C 

Mounts, Crystal-2300 - See Vol. A 

Mounts, Integrated Circuit - See Sockets, Integrated 
Circuit (Vol. C), Boards, Plug-In (Vol. C) 

Mounts, Microwave-3450 - See Vol. A 

Mounts., Mobile Antenna - See Mounts, Antenna (Vol. D) 

Mounts, Satellite Antennas-1900 - See Vol. 0 

Mounts, Shock & Vibration-2825 - See Vol. C 

Mounts, Thermistor-5300 
§t Ametek/Rodan DIv., 2905 Blue Star St, Anaheim, CA 92806, 714-830~1 

••••••••••••••.•••••••••••••••.••••••••.•.•••••••••••••••••••••••• 801838 
Dale Electronlca, Inc., EI Paso DIv., P.O. Box 26728, EI Paso, TX 79926, 

915-592·3253 ••••••••••••••••••••••••••••••••••••••••••••• ,' 801840-1841 
§t Fenwal Electronlcs/ APD, Kidde, Inc., 450 Fortune alvd., Milford, MA 01757, 

617-478-5255 .................................................... a01846 
Quality.Thermistor, 2147 Centurion PI., Boise, 10 83709, 208-377-3373 

• • .. • • .. .. .. .. . • • • .. • • .. .. .. .. • • .. • .. .. .. • .. • • • .. • • • .. .. .. •• B01864-1885 
t Globe Plastics, 1342 S. Signal Dr. Pomona, CA 91766 ...•..•........... 714-623-2747 
t Maury Microwave Corp. 6610 Helms Ave., Cucamonga, CA 91730...... 714-987-4715 
t Microlab/FXR, 10 Microlab Rd, Uvingston, NJ 07039 ................... 201-992-7700 

Micro Plestics Inc., Hwy 178 Norih, P.O. Box 149, Flippin, AR 72634 .... 501-453-2261 
t Milross Controls, Inc., 511 Second St Pike, Southampton, PA 1 B966 .... 215-355-0200 

Omega Engineering Box 4047, Stamford, CT 06907 .•.........•........ 203-35~1660 
§t Telephonics Corporation/PRO Instruments, 770 Park Avenue, Huntington, NY 11743 

................................................................. 515-549-6415/6102 
Weinschel Engineering, One Weinschel La, Gaithersburg, MD 20877 .... 301-945-3434; 

BOo-635-2046 

Mounts, Transistor (Incl. Kits) - See Pads, Transistor 
Mounting (Vol. C) 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Multiplexers, FiberOptic--2475 

Mouse· Devices .~ See Controls, Computer Input (Vol. 0) 

Multibus - See Board Computers & Subassemblies, 
Multibus (Vol. 0) 

'Multiplexers, Analog-2325 .... See Vol. D 

Multiplexers, Digital-2325- See Vol. D 

Multiplexers, Fiber Optic-2475 
AMP, Box 3608, Harrisburg, PA 17105, 800-362-5673 ••••• : •• C-1165,1271-1272 

t Interoptica, Purdy Group, 770 Airport Blvd., Burlingame, CA 94010,415-347-7727 
••••••••••••••••••••••••••.••••• ; ••••••• ;........................ 801169 

t Litton Poly-Scientific, 1213 N. Main St, Blacksburg, VA 24060-3100, 703-953-4751 
•••••••••• : ••••••••••. , ••• ; •••••••••• ~................. B0 1170,1221,123O 

§t MERET, Inc., 1815 24th St, Sante Monica, CA 90404-4998, 213-828-7496 
••••••.•.••••.•.•••••••••••••••••.••••.•.••••.••••••••••••••••••• B-1172 

§t Allied Precision Electronics Corp., 1702-0 Ponderosa, College SlaUon, TX 77840 
......................... , ................................... , . . . . . . .. 409-693-5397 

American Photonics Inc., 71 Commerce Or, Brookfield Center, CT 06805 
· . . .. .. . . . .. . .. . . . . . . . . . . . . . . . .. .. . . .. . .. . .. .. .. . .. . . . . . . . .. . . . . . . . . ... 203-775-8950 

AT&T, 555 Union Blvd, Allantown, PA 18103 ......................... 1-800-372-2447;ln 
Canada:1-800-553-2448 

§ Atlantic Scientific Corporation, 2711 S. Harbour City Blvd, Melboume, FL 32901 
........... , ......................................................... 1-800-544-4737 

Aydin Corp., 700 Dresher Rd, Horsham, PA 19044 ...................... 215-657-7510 
tCATEL Telecommunications, 4050 Technology PI, Fremont CA 94537 

· ..................................................... , . . . .. .. .. . . . . . .. 415-659-8988 
§Control Cable, Inc., 7261 Ambassador Rd, Bahimore, MD 21207 ........ 301-298-4411 
t Fibronics Internaoonal Inc., Communications Way, lridependence Park, Hyannis, MA 

02601-1892 .......................................................... 617-778-0700 
t Foundation Instruments Inc, 24 Colonnade Rd, Nepean, ON, CANADA K2E 7 J6 

................ ,'................................................ 613-226-4000 
GTE FiberopUc Products, 2401 Reach Rd, Williamsport, PA 17701 ...... 717-326-6591; 

1-800-FBR-OPTICS 
GTE SUPPLY, GTE Communications Systems, 5225 Wiley Post Way, Satt Lake City, UT 

84116 ................................................................ 800-433-4837 
Kinetic Systems, 11 Maryknoll Dr, Lockport, IL 60441 ................... 815-836-0005 

§ UghtWave Communications, Inc., 650 Oanbury Rd, Ridgefield, CT 06877 
.. . . . . . . .. .. .. . .... . .. . .. .. . . . . .. . .. . . . .. . . . . . .. . . . . . .. . . . .. .. . .. .. .. .. 203-436-3591 

t Microwave Semiconductor Corp, 100 SchOOl House Rd, Somerse~ NJ. 08873 
· . . . . . . . . .. . .. . .. . . .. . .. . . . . . .. .. . .. . . .. . .. . .. .. . . . . . . . .. .. . .. . .. .. .. .. 201-563-8300 

t Optelecorn, Inc., 15930 Luanne Dr, Gai1hersburg, MD 20877 ............ 301-840-2121 
Poulin Associates, Inc., 302 North Rd, Sudbury, MA 01776 .............. 617-443-7333 
RE Instruments Corp; 31029 Center Ridge Ad, Westlake, OH 44145 ... 216-871-7617 
Rockwell International Telacommunications, 1200 N. Alma Rd, Richardson, TX 75081 

....................................................................... 214-996-5000 
§SC Technology, Inc, 245.0 Armstrong St, Livermore, CA 94550 ......... 415-373-9230 

Sumitronics, Inc" Sum~omo Corporation, 560 N. Pastoria Ave, Sunnyvale, CA 94086 
..........................................•............................ 406-737-7683 

Toyo Comm Equip. Co., LId, 20-4, Nishi-Shimbashi, 3-Chome Minato-Ku, TOKYO, 
JAPAN 105 .... : ........................................ 03-459-7320/03-459-7310 

Multiplexers, Frequency Division-1900 - See Vol.D 

Multiplexers, Statistical-1900 - See Val. D 

Multiplexers, Time Division-1900 - See Vol. D 

Multiplexers, Transmission-1900 - See Vol. D 

Multiplexers, Video-1900 - See Vol. D 

, Multipliers, Analog-2325 - See Vol. D 

Multipliers, Channel Electron-2325 - See Vol. D 

Multipliers, Crystal .. 1900 -See Vol. D 

Multipliers, Diode-1900 - See Vol. D 

Multipliers,Frequency-3450 - See Vol. A 

Multipliers, Ha/l-4800 - See Vol. A 

Multipliers, MagnetiC Analog-2200 - See Vol. D 

,Multipliers, Meter-2900 - See Vol. D 

Multipliers, Servo-4900 - See Vol. D 

Nameplates-2400 - See Vol. C 
Network Processors-1900 - See Vol. D 

Networks, Computer, Local Area-2000 - See Vol. D 

Networks, Crossover, Attenuator (Audio)-1300- See 
Vol. D 

Networks, Digital Data, Equipment-1900 - See Vol. D 

Networks, Directional Antenna Phasing-1900 -See 
Vol. D 

. Networks, Hybrid-2000- See Vol. D 

Networks, Hybrid Substrates-3130 - See Vol. A 

PFlODUCT,NDEX& DIRECTORY 

Networks, Ladder-4700 - See Vol. A 

Networks, LC-2700 - See Vol. A 

Networks,. Line Impedanc~ Stabilization-1900 - See 
Vol. D 

Networks,Matching-1900 - See Vol. D 

Networks, Phase-2700 - See Vol. A 

Networks, Pulse Forming-2700 - See Vol. A 

Networks, Rejection - See Filters (VotA) 

Networks, RC-2000 - See Vol. D 

Networks, Resistance-4700 - See Vol. A 

Networks, Resistance, Trimmer-4700 - See Vol. A 

Networks, Resistance, Voltage Divider-4700 - See 
Vol. A 

Networks, (MIL), Resistance-2440 
§ Bourns, Inc., Resistive Components Group, 1200 Columbia Ave., Riverside, CA 

92507,714-781-5050 ............................................. A-1871 
CTS Corp., Resistor Network Dlv., (Formerly CTS'Corp., Berne Div.), 406 Parr Rd., 

Berne, IN 46711, 219-589·3111 .................................... A-1912 
Dalll ElectroniCS, Inc., Columbus DIY., 2064 12th Ave., Columbus, NE 68601, 

402-564-3131 ............................................... A-1928-1931 
§t Dale ElectroniCS, Inc., EI Paso DIv., P.O. Box 26728, EI Paso, TX 79926, 

915-592-3253 .................................................... A-1917 
Dale Electronics, Inc., Norfolk DIY., 2300 Riverside Blvd., Norfolk, NE 68701, 

402·371-0080 .................................................... A-1924 
t ElectrO-Films, Inc., 111 Gilbane St, Warwick Centrallndl. Pk., Warwick, RI02886, 

401-738-9150 .................................................... A-1932 
International Resistive Compsny, P.O. Box 1860, Boone, NC 28607, 704-284-'8861 

............................................ ,............ A-1939, B-1011 
Kelvin Industries, Inc., 14724 Ventura Blvd., No. 1003, Shennan Oaks, CA 

91403-3501,818-990-1192 ................................... A-1944-1945 
t Mepco/Centralab, North American Philips Corporation, 4561 Colorado Blvd., Los 

Angelea, CA 90039, 818-240-4880 .•••••••••••.•••••••••••• A-1957,8·1014 
t Mepco/Centralab, Inc., A North American Philips Co., 2566 No.rth_em Ave., 

West Lafayette, IN 47906, 317-463-2536 .•.••••••••••••••••• A-1959. 8-1014 
t Mepco/Centralab, North American Philips Corporation, Airport Road, P.O. Box 

760, Mineral Wells, TX 76067, 817-325-7871 ................ A.1957, B-1014 
Mini-Systems, Inc., 20 David Rd., North Attleboro, MA 02761, 617-695-0203 

................................................................. A-1975 
t Plconica, 26 Cummings Road, Tyngaboro, MA 01879,617-649·7501 ...•. A-2OO1 

RCD Components, Inc., 520 E. Industrial Pk. Dr., Manchester, NH 03103, 
603-689-0054 .................................................... A-2011 

Sprague Electric Compsny, FIL-MAG Business Unit, 3010 Del Sol Blvd., San 
Diego, CA 92154-3483, 619-575-9353 .............................. A-2031 

§t Allen Bradley Co., Electronic Compcnents Oiv, A Rockwellintemational Co, 1414 
Allen-Bradley Dr, EI Paso, TX 79936 .................. 915-592-4888;800-592-4888 

Backman Industrial Corp, Subsidiary of Emerson Electric Co, 4141 Palm Slr~ 
Fullerton, CA 92635 .................................................. 714-447-2700 

Califomia Micro Devices, Inc, 215 Topaz Str~ Milp~as, CA 95035 ..... 406-263-3214 
t Magnetic Compcnent Engineering, Inc., 11379 Playa Slr~ Culver C~, CA 90230 

.. . . .. . . . . . . . .. . . . . .. . . . .. . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . .. . . . . . .. . . . .. 213-396-4761 
t Mepco/Centralab Corp. Hdqrlr., North American PhilipS CorporaUon, 2001 W. Blue Heron 

Blvd, Riviera Baach, FL 33404 ....................................... 407-881-3200 
§Nepenthe, Inc., 2471 E. Bayshore Road, Palo AHo, CA 94303 ............ 415-856-9332; 

800-NEPENTHE 
t Northwest Microcircuijs, Inc, 5464SW Philomath Blvd, Corvallis, OR 97333 

....................................................................... 503-753-8242 
t Philips Circuit Assemblies, A Subdivision of North A,merican Philips Corp, 2566 

Northwestern Avenue, West Lafayelle, IN 47906 ...................... 317-463-2536 
§t Siernica, Inc., 461 North 22nd Stree~ Grand Junction, CO 81502 . . . . . . . .303-242-0810 

Sprague Electric Company, Advanced Ceramics Group, 267 Lowell Road, Hudson, NH 
03051 ................................................................ 603-881-7200 

Techno, Inc., 7803 Lemona Ave., Van Nuys, CA 91405 .................. 816-781-1642 
Uttronix, Inc, Sfernica, Inc, P.D. Bex 1090, Grand Junction, CO 81502 .. 303-242-0810 

NIM Modules - See Modules, NIM (Vol. 0) 

Nuclear EMP (NEMP) Protectors-4300 
§ PolyPhaser Corporation, 1425 Industrial Way, P.O. Box 1237, Gardnerville, NV 

89410-1237, 702-782-2511;800-325-7170 ••.•.•••.•••••••••.••••.•.• B-1347 
Axis Corporation, 7825 Engineer Ad, SIs. 208, San Diego, CA 92111 ... 619-560-7737 
General Electric Solid Slate Div,G.E Corporation, Route 202, Somerville, NJ 08876 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-885-6530 

Null Detectors - See Indicators, Null (Vol. 0) 

Nuts; Metal-2825 -. See Vol. C 
Nuts, Plastic - See Fasteners, Nonmetallic (Vol. C) 

Oils - See Lubricants (Vol. C) 

Opamps - See Amplifiers, Operational (Vol. 0) 

Optical Breadboards~4200 - See Vo/,C 

Optical Character Readers (OCR)-2000 - See Vol. D 

§.....,Product sold through distributors, t-Product meets MIL specs EEM 1988 
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Optical Component Mounts & Accessories-3700 
§Aerotech, Inc, 101 Zeta Dr., Pittsburgh, PA 15238 ....................... 412-963-7470 
tBalzers Optical Corporation, 170 Locke Dr, Marlboro, MA 01752 ........ 617-481-9860 
§BEA electro-optics, inc, 690 First Ave., Des Plaines, IL 60016 ........... 312-298-1420 

Burleigh Instruments, Burleigh PI<, Fishers, NY 14453 .................. 716-924-9355 
to. O. Industries, 317 E Chestnut Sl, E Rochester, NY 14445 ........... 716-385-4920 

Ealing Electro-Optics, New Englander Industrial Park, Holliston, MA 01746 
.................................................... :. 617-429-8370;1-800-343-4912 

§tErcona, 101 Main/Patchogue Rd., Port Jefferson Sta, NY 11776 ........ 516-331-5500 
Frequency Control Products, Inc, American TIme Products Div., 430 Commack Rd., Deer 

PI<., NY 11729 ........................................................ 516-243-5730 
§tGeneral Cable Co., Fiber Optics Div., 160 Fielderest Ave, P.O. Box 7810, Edison, NJ 

08818-7810.......................................................... 201-225-4780 
Jan Hardware Mig. Co, 47-27 36th Sl, Long Island City, NY 11101 ..... 718-361-0800 

t KLC/Karl Lambrecht Corp, 4204 N. Lincoln Ave, Chicago, IL 60618 .... 312-472-5442 
t Math Assocs., 2200 Shames Dr, Westbury, NY 11590 .................. 516-334-6800 
t Melles Grio~ Optics, 1770 Kettering Sl, Irvine, CA 92714 ................ 714-261-5600 

Noll, J. A. Co, P.O. Box 312, Monroeville, PA 15146 ..................... 412-733-1089 
§Optics lor Research, Inc., P.O. Box 82, Celdwell, NJ 07006 .............. 201-228-4480 

Optima Precision, Inc, 3626 Hightide Drive, Rancho Palos Verdes, CA 90274 
........................................................ 800-544-4418;213-377-4118 

Opto Technology, Inc., 562 Chaddick Dr, Wheeling, IL 60090 ........... 312-537-4277 
Oriel Corp., 250 Long Beach Blvd., Strattord, CT 06497-0872 203-377-8282 
Photobell, 40 Vreeland Ave, Totowa, NJ 07512 ......................... 201-785-0049 
Photon, Inc, 970 University Ave, Los Gatos, CA 95030 ................. 408-354-5600 

t Pomlret Research Optics, P. 0. Box 1265, Orange, VA 22960 ........... 703-854-4350 
Rolyn Optics Co, 706 Arrowgrand Circle, Covina, CA 91722-2199 

................................................................. 818-915-5707/5717 
Skan-A-Matic, Electro Corporation, Route 5 Wes~ Elbridge, NY 13060 ., 315-689-3961 

§tSpecTran Corp., 50 Hall Roael, Sturbridge, MA 01566 ................... 617-765-0851 
tTeledyne Camera Sys, 131 N. Fifth Ave., Arcadia, CA 91006 ............ 818-359-6691 
t Unique Optical Co, Diversified Optical Corp, P.O. Box 585, Farmingdale, NY 11735 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . .. 516-420-0288 
tCarl Zeiss, Inc., One Zeiss Drive, Thornwood, NY 10594 ................ 914-747-1800 

Optical-Coupler Isolators - See Isolators, Opto (Vol. 8) 

Optical Design Service - See Services, Optical Design 
(Vol. D) 

Optical Disk Drives-2000 - See Vol. D 

Optical Radiation Measuring-2900 - See Vol_ D 

Optical Signal Sources - See Generators, Light Pulse 
(Vol. D) 

Optocouplers-3700 
§ Amperex ElectroniC Company, A Div. 01 North American Philips Corporation, 

Providence Pike, Slatersville, RI 02876, 401-762-3800................ 8 01269 
§ Clairex ElectroniCS, Clairex Corporation, 560 S. 3rd Ave., Mt. Vernon, NY 10550, 

914-664-6602 .................................................... B01270 
§ Marktech International Corp., 120 Broadway, Menands, NY 12204, 518-436-5865 

....................................................... 801138-1139,1275 
§ Optek Technology, Inc., 345lnduatrial Blvd., McKinney, TX 75069, 214-542-9461 

............... " ................................................ 8 01278 
§ Sharp, Microelectronics Div., OptoelectroniCS, Sharp Plaza, Mahwah, NJ 07430, 

201-529-8757 .......................................... 801179,1282-1286 
AT&T, 555 Union Blvd., Allentown, PA 18103 ........................ 1-800-372-2447;ln 

Cenada:1-800-553-2448 
§ General Electric Solid State Div, G.E Corporation, Route 202, Somerville, NJ 08876 

· .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . ... 201-685-6530 
Hewlett-Packard Co, 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 

· . .. .. . .. . .. .. . .. .. . . . . . . . . .. . .. .. . .. . . . .. . .. . . .. . .. . . . . . . . . . . . . ... Cell Local SIs. Off. 
§t Motorola Semiconductor Prods. Sector, 3102 North 56th Str~ Phoenix, AZ 

85018-6606 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 602-244-6900 
Philips Electronics Ltd., Eicoma Division, 601 Milner Avenue, Scarborough, ONTARIO, 

CAN.M1B1M8 .......................................... , ........... 416-292-5161 
§ Siemens Components, Inc, Optoelectronics Division, 19000 Homestead Rd., Cupertino, 

CA 95014 .................................. : ......................... 408-257-7910 
§tTRW Oploelectronics Div, 1215 W. Crosby Rd., CarrolKon, TX 75006 ... 214-323-2200 

Optocouplers, Surface Mount-3700 
§ Marktech International Corp., 120 Broadway, Menands, NY 12204, 518-436-5865 

..................................... "................ 8 01138-1139,1275 
§ Optek Technology, Inc., 345lnduatrial Blvd., McKinney, TX 75069, 214-542-9461 

....................................... __ •• __ ......... __ ......... B01278 
§ Sharp, Microelectronics Div., OptoelectroniCs, Sharp Plaza, Mahwah, NJ 07430, 

201-529-8757 •••••• _ ••••••••••••••••••.•.••.•.••••• _... 801179,1282-1286 
tCrystek Corp, P.O. Box 06135, Fl Myers, FL 33906 ..................... 813-936-2109 
§ General Electric Solid State Div, .G.E Corporation, Route 202, Somerville, NJ 08876 

· . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . 201-685-6530 
§tTRW OptoelectroniCS Div, 1215 W. Crosby Ad., CarrolKon, TX 75006 ... 214-323-2200 

OSCillators, Audio (Module)-2300 - See Vol. A 

Oscillators, Audio (Test) - See Generators, Audio (Vol. D) 

OSCillators, Beat Frequency (BFO)-2300 - See Vol. A 

Oscilla~ors, Bias-2300 - See Vol. A 

Oscillators, Cavity-2300 - See Vol. A 

Oscillators, Clock-2300 - See Vol. A 

OscillatorS (Mil), Crystal &/ or Ovens-2440 

OSCillators, Crystal Controlled (Module)-2300 - See 
Vol. A 

Oscillators, Decade (Test)-2900 - See Vol. D 

OSCillators, Digitally Compensated Crystal (DCXO)-2300 
- See Vol_ A 

Oscillators, LC-2300 - See Vol. A 

Oscillators, Low Frequency (Module)-2300 - See Vol. A 

Oscillators, Microwave-3450 - See Vol. A 

Oscillators, Oven-2300 - See Vol. A 

OSCillators, Power (Module)-2300 - See Vol. A 

Oscillators, Programmable-2300 - See Vol. A 

Oscillators, Pulse (Module)-2300 - See Vol. A 

Oscillators, Pulse (Test) - See Generators, Pulse (Vol. D) 

Oscillators, RC (Module)-2300 - See Vol. A 

Oscillators, Reed-2300 - See Vol. A 

Oscillators, RF (Module)-2300 - See Vol. A 

OSCillators, RF (Test) - See Generators, RF (Vol. D) 

OSCillators, Sinusoidal (Module)-2300 -- See Vol_A 

Oscillators, Sinusoidal (Test) - See Generators, Function 
(Vol. D) 

Oscillators, Square Wave (Module)-2300 - See Vol. A 

OSCillators, Square Wave (Test) - See Generators, 
Function (Vol. D) 

OSCillators, Surface Mount-2300 - See Vol. A 

Oscillators, Sweep -See Generators, Sweep (Vol. D) 

Oscillators, Telemetry-1900 - See Vol. D 

Oscillators, Temperature Compensated-2300 - See 
Vol. A 

OSCillators, Test Equipment - See Generators (Specific 
Types) (Vol. D) 

OSCillators, Timable-2300 - See Vol. A 

OSCillators, Trigger Coherent-2300 - See Vol. A 

Oscillators, Tuning Fork Controlled - Also see 
Resonators-2300 - See Vol. A 

Oscillators, UHF/VHF (Module)-2300 - See Vol. A 

Oscillators, UHF/VHF (Test) - See Generators, UHFIVHF 
(Vol. D) 

Oscillators, Ultrasonic (Module)-2300 - See Vol. A 

OSCillators, Ultrasonic (Test) - See Generators, Ultrasonic 
(Vol. D) 

OSCillators, Voltage Controlled Crystal (VCXO)-2300 -
See Vol. A 

Oscillators (MIL), Crystal &/or Ovens-2440 
Austron, Inc., P.O. 80x 14766, Austin, TX 78761-4766, 512-251-2341 •••• A01342 

t Bliley Electric Co., 2545 W. Grandview Blvd., Erie, PA 16506, 814-838-3571 
................................................................. A01345 

t Connor-Winfield Corp., 1865 Selmarten Rd., Aurora, IL 60505,312-851-4722 
__ ............................................................... A01363 

t CTS Corp., Frequency ControlDIv., (Formerly Knighta Dlv.), 400 Reimann Ave., 
Sandwich, IL 60548, 815-786-8411 .•..•••.•••••••••• A01369,1379-1381,1384 

Dale Electronics, Inc., Tempe Div., 1155 W. 23rd St, Tampe, AZ 85282, 
602-967-7874 ......................................... __ ......... A01390 

t Frequency Electronics, Inc., 55 Charles Undbergh Blvd., Mitchel FIeld, NY 11553, 
516-794-4500 ................................................... , A01398 

t McCoy Electronics Co., A Sub. 01 Oak Industries, 100 Walta St, P.O. Box B, ML 
Holly Springs, PA 17065, 717-486-3411 •••••••••••••••••••••••• A01413,1415 

MF Elctrns. Corp., 10 Commerce Dr., New Rochelle, NY 10801, 914-576-6570 
••••••• ,.................................................... A01418-1419 

Micro Crystal Division, SMH, 35 E. 21st Street, New York, NY 10010, 212-505-5340 
• . • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A01421-.1422 

Microsonlcslnc., 60 Winter St, Weymouth, MA 02188, 617-337-4200 •••• A01425 
§t Monitor Products Co" Inc-, 502 Via Del Monte, Oceanside, CA 92054, 

619-433-4510 •••••••••••••••••••••••••••••••• _ ••••• ; •••• " •• A01426-1427 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Oscillato~(MIL),CI'Y$tal &1 orOvens-2440 (Cont'd) 
t Q-Tech Corp., 101.50 'W •.. ~ Blvd., Culver City, CA 9023N510, 

213-3.7900 •••••.•• ;...................................... A'1451-1452 
t Reeves-HOffman DIv., Dynamics Corporation of Amarica, 400 W. North St., 

C8r1i8Ie, PA 17013, 717:24a.5929 ......... " ......... ,............. A'1454 
Spectrum Technology, Inc.; DATUM, Incorporatecl,300Lopaz Rd., Goleta, CA 

93116,805-964-7791 .,." ..................... ,............. A'1465-1468 
Statek Corp., 512 N. Main St., Orange, CA 92688, 714-639-7810 .:.. A'1474-1475 

t Veclron Laborat0rie8, Inc., 168 Glover Ave" Norwalk, CT 06850, 203-353-4433 
• ••• ; • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A'1480-1482 

XsIs Electronics, Inc., 12620 W. 83rd St., Shawnee, KS 66216, 913-331-11448 
•••••••••••••••••••••••••••••••••••••••••••• ;............... A'1488-1,489 

Comstron COrp., 10 Hub Dr., Melville, NY 11747: .. , ................... ,516-756-1100 
tCrystek Corp, P.O. Box 06135, Ft Myers, Fl33906 ...................... 81a.936-2109 

CTS Corporation, 905 West Blvd. North, Elkhart, IN 46514 .............. 219-293-7511 
Datum Inc., Timingl Aacom Divisions, 1363 S. Stale College Blvd., Anaheim, CA 

92806-5790 ....... , ................. , • . .. .. .. .. . . .. . .. .. .. . .. . .. .. .. . 714-533-6333 
tFrequency and Time Systems, Inc. DATUM,INC., 34 Tozer Rd., Beverly, MA Oi915 

...•..........•.....•. , •.••..••...... , .•... : .....•..•. , ............ , .... 506-927-8220 
Frequency Control Products, Inc., American Time Products Div.430 Commack Rd., Deer 

PI<., NY 11729 ...........•..........•..•....•...• :. ... .. ... ... .. .. . ... 516-243-5730 
tFSIIFork Standards, Inc., 666 Westem Me .. Lombard, IL 60148 ..... ' .... 312-231-3511; 

312-932-9380 
tGreenray lnels., Inc., 840W. Church Ad., Mechanicsburg, PA 17055 ..... 717-766-0223 

Hughes Aircraft Co .. Microelctms. Sys. Div .. 2801 Campus Dr .. Irvine, CA 92715 
................... , .... , ...................................... c ....... 714-752-3800 

t K&L Microwave, Inc., 406 Coles Circle, Salisbury, MD 21801 ............ 301-749-2424 
tMicrowave Systems Inc., 6075 E Molloy Ad., Syracuse, NY 13211-2100 

.. , .......... , .......•.... , .....•.......... , ..... , .... ' ... , .. , ...•..... 315-437-9951 
MrreO Inc .. 100 Davids Drive, Hauppauge, NY 11788 ................... 516-436-7400 
Motorola, Inc. Compt Divs. Clock Oscillator Dept., 2553 N. Edgington, Franklin Park, IL 

60131 ................................................................ 312-451-1000 
tOvenaire, Electronic Technologies Inc .. 706 Forrest St, Charlottesville, VA 22901 

........................ ,., .... , ........... , ...... , .. , ................. '804-977-8050 
t Phonon Corporation, 7 Herman Drive, P.O. Box 549, Simsbury, CT 06070 

.... , ......•........ ,.................................................. 203-651-0211 
. t PitlZO Technology Inc., 2525 Shader Ad., anando, Fl32804 ..•......... 407-296-2000 

tValpey-Fisher, 75 South St, Hopkinton, MA 01748 ...................... 617-435-6831 
§Zeta Labs., Sub. of CCT Corp., 2811 Orchard Parkway, San Jose, CA 95134 

..................... , ............... ; .. . .. .. . .. ... .. . .. . . . .. .. . .. . .. .. 406-434-3600 

Oscillators (MIL), VCO, Solid State, RF-2440 
§t Andersen Laboratories, 1280 Blue Hilla Ave., Bloomfield, CT 06002, 203-242-0761 

••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••• A'l335 
Ball Corp., Efratom Division, 3 Parker, Irvine, CA 92718-1605, 714-770-5000 

•••••••••••• , •••••••••••••••••••.•••••••.•••••••••••••••.•••••••• A'1344 
t Connor-Winfield Corp., 1865.Selmarten Rd., Aurora, IL 80505, 312-351-4722 

, •••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••• A'1362 
t Frequency ElacIronics, Inc., 55 Charlea Undbergh Blvd., MItchel Field, NY 11553, 

516-794-4500 .................................................... A'1398 
t McCoy Electronics Co., A Sub. of oak Industries, 100 Watts St., P.O. BoxB, Mt. 

Holly Springs, PA 17065, 717-486-3411 ....................... , ••••• A'1414 
MlcrosoniCs Inc., 60 Winter St., Weymouth, MA 02188, 617-337-4200 • . •• A'1425 
MOnitor Products Co., Inc., 502 Via Del MOnte, Ocaenslde, CA 92054, 

619-433-4510 ..................................................... A'1427 
M-Tron Industries, P.O. Box 630, E Hwy. 50, Yankton, SO 57078, 605-665-9321 

••••••••• , •••••••••••.••••.•••••••••••••••••••••••••••••••••••••• A'1429 
tQ-Tech Corp., 10150 W. Jefferson Blvd., Culver City, CA 90232-3510, 

21W36-7900 .................................................... A'1451 
t Veclron Laboratories, Inc:, 166 Glover Ave., Norwalk, CT 06850, 203-353-4433 

••••••••••••• , •• , •••••••••••••••••••••••••••••••••••••••••••••••• A'1480 
tZ Communications, Inc., 5450 N.W. 33rd Ave., Ste.1oo, R. Lauderdale, FL 33309, 

305-735-1000 .................................................... A'1491 
t Anghel Laboratories, Inc., 3 Route 46 West, Fairfield, NJ 07006 ......... 201-575-1116 

§t Avantek, InC. 3175 Bowers Ave., Santa Clara, CA 95054 ................ 40&727-0700 
t Aydin COrp., 700 Dresher Rd., Horsham, PA 19044 ...................... 215-657-7510 
t Aydin Vector Div .. Aydin Corp .. Box 328, Newtown, PA 1894<l-0328 ..... 215-966-4271 
tCentraI Microwave Co .. Alpha Inds., Inc., 12180Prichard Farm Rd., Maryland Heights. MO 

63043 ........................................................ \ ....... 314-291-5270 
tCommunicalion Techniques Inc.,~!l Route 10, East Hanover, NJ 07936 

· ..................................................................... , 201-884-2580 
Comstron COrp., 10 Hub Dr .. Melville, NY 11747 ........................ 51e:756-11oo 

tCrystekCorp, P.O. Box 06135, Ft Myers, Fl33906 ..................... 813-936-2109 
Damon'Electronics Div .. 80 Wilson Way, Westwood, MA 02090 ......... 617-329-2480 
Eaton Corp., Microwave Products Division, 765 Palomar Ave., Sunnyvale, CA 94086 

· ....................... :." ...... : . .. .. . .. . .. . .. . . • .. . .. . .. .. . .. .. . .... 406-773-3700 
Epsilon-Lambda EIctms. COrp., 427 Stevens St, Geneva, IL 60134 ...•.. 312-232-9611 

tGreenray Inds., Inc .. 840 W. Church Rd., Mechanicsburg, PA 17055 ..... 717-766-0223 
HDS Inc., 12310 Pinecrest Ad., Reston, VA 22091 .... c .................. 703-620-6200 
Hughes Aircrali Co., MicroeIctms. SYs, Div .. 2601 Campus Dr .. Irvine, CA 92715 

.................................................................•..... 714-752-3800 
t K&L Microwave, Inc., 406 Coles Circle, Salisbury, MD 21801 ............• 301-749-2424 
t K & L QuarlZtek, K & L Microwave, 20 S. 48th Ave., Phoenix, AZ 85043 

Luft ReSearch, Box 449, Jackson Hgt!i., NY 11372 ............. ; ...... .. 
MACOM, Inc., 43 Second Ave., Bldg. 8, Burlington, MA 01803 .......... . 
MI A-coM OSW. Inc., 2626 S. Hardy Dr .. Tempe, AZ 65282 .......•..... 

t Magnum Microwave Corp .. 4575 Cushing Pkwy .. Fremont, CA 84538 ... 
t Microwave Systems Inc., 6075EMoIloy Ad., Syracuse, NY 13211-2100 

602-272-7844 
716-429-5900 
617-272-3000 
602-986-1471 
415-657-9898 

•..........•...•.......•.....••..•...........•....•.•..•......... , . . . .. 315-437-9951 
MrreO Inc., 100 Davids Drive, Hauppauge, NY 11788 .. .. .. .. .... .. .. ... 516-436-7400 

t Ovenaire, Electronic Technologies Inc., 706 Forrest St, Charlottesville, VA 22901 
....... ; ............................ ; . .... . . . .. .. .. . .. . .. . .. .... . .. . ... 804-977-8050 

t Phonon Corporation, 7 Herman DriVe, P.O. Box 549, Simsbury, CT 06070 . 
................ : ............................. , ..... c.................. 2oa.es1-()211 

t Piezo Technology Inc., 2525 Shader Ad., Orlando, Fl 32804 ............ 407-296-2000 
t Premier Microwave, 35 New Broad St, Port Chester, NY 10573 .... . .... 914-939-8900 

t RF Monolithics, Inc., 4441 Sigma Rd., Datlas, TX 75244 ...... ;........... 214-233-2903 
~ Associates, Inc., ECBD, A Lockheod Company, 955 Perimeter Ad., Manchester, 

NH 0310&8500 ............................... : .. . ... .. . . .. . .... . .. ... 603-845-5548 
t Sandars AsSOCiates, Inc., Microwave, 955Perimeter Rd., Manchester. NH 03106 

.................. ' ' ........ t ............................... " 603-845-6000 Ext 4299 
Sivers 1MA, Div. of PhHips, 5669 SelmaraineDrive, Culver City, CA 90230 

...............•..•.....•......•.......................•............... 21a.390-7477 
t Solid State Electronics COrp., 18646 Parthenia St, Northridge, CA 91324 

......•...........•............•....................................... 816-99W257 
Teledyne Microwave, 1290 Terra Bella Ave., Mountain View, CA 94043 ................ . 

415-986-2211 
Tel ... Tech Corporation, P.O. Box 790, Bozeman, MT 59715 .............. 406-586-0291 
Texas Inslrs., Data Sys. Group, P. O. Box 809063, Dallas, TX 1538().9083 

............................................................... ....... 1-800-527-3500 
§tToko America, Inc., 1250 Feehaiwille Dr. Mt Prospect" IL.60056 ........ 312-297-0070 
tTRAK Microwave Corp., 4726 Eisenhower Blvd., Dept E-8, Tainpa, FL 33634 

.......................... ,............................ ................ 813-884-1411 
tValpey-Fisher, 75 South St, Hopkinton, MA 01748 ....................... 617-435-6831 

Varian Associates, Electron Device Group. 611 Hansen Way, Palo Mo, CA 94303 
.. . . . .. . . . .. . . . . . .. . . . . . . . . . .. . . . . . .. . . . . .. . . . . . •. . . . . . . . • . . .. . .. . . . . .. 415-493-4000 

WILMANCO, 19529 Business Center Drive, Northridge, CA 91324 
................................................................. 816-993-1662/1663 

§Zeta Labs., Sub. of CCT Corp .. 2811 Orchard Parkway, San Jose, CA 95134 
. . . . . . . . .. .. . . . . .. . . . . . .. . . . . . . . . . . . .. .. . . . . .. .. .. .. .. .. . .. . .. . .. . . . . .. 406-434-3600 

OSCillographs, Direct Writing-3000- See Vol. 0 

Oscilloscope Accessories-2975 - See Vol. 0 

Oscilloscopes, Digital-2975 - See Vol. 0 

Oscilloscopes, General Purpose-2975 - See Vol. 0 

Oscilloscopes, High Frequency (Above 200 MHz)-2975 
- See Vol. 0 

Oscilloscopes, Low Frequency (DC to 3 MHz)-2975 -
See Vol. 0 . 

Oscilloscopes, Mid Frequency (DC to 200 MHz)-2975 -
See Vol. 0 

Oscilloscopes, Multibeam-2975 '- See Vol. 0 

Oscilloscopes, Multiple Channel-2975.- See Vol. 0 

Oscilloscopes, Portable, Battery Operated-2975 - See 
Vol. 0 

Oscilloscopes, Programmable-2975 - See Vol. 0 

Oscilloscopes, Sampling-2975 - See Vol. 0 

Oscilloscopes, Storage-2975 - See Vo/_ 0 

.. Oscilloscopes, Triggered Sweep-2975 - See Vol. D 

Outlets, Electrical - See Boxes, Junction, Outlets & Wall 
Plates (Vol. C) 

Outlets, Power, International-21 00 - See Vol. C 

Ovens, Adhesive Caring-4100 - See Vol. 0 

Ovens, Aging, Burn-in, Life Test-2550 - See Vol. 0 

Ovens, Crystal & Component-2300 - See Vol. A 

Ovens, Drying (for Electronic Instruments)-4100 - See 
Vol. 0" 

Ovens, Electric - See Furnaces, Electric (Vol. D) 

Ovens, IR, for Surface Mount Devices-4600 - See Vol. C 

Ovens, Vacuum-4100 - See Vol. 0 

Packages, Integrated Circuit-3130 - See Vol. A 

Packaging Materials,Antistatic-1400 -See Vol. C 

Packaging Materials, Foam & Plastic-1400 - See Vol. C 

Packaging' Panels, Integrated Circuits - See Boards, 
Plug-in (Vol. C) 

Packaging Services - See Services, Packaging (Vol. D) 

Pads, L, T, & H - See Attenuators, Audio (Vol. D) 

Pads, Transistor Mounting-2100 - See Vol. C 

Paints,Conductive, Electric - See Coatings, Conductive, 
Electric (Vol. C) 

Paints, Finishing-1600 - See Vol. C 

§-Product sold through' distributors t ~Product meets MIL specs EEM 1988 
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Paints, Metallic, Conductive-1600 - See Vol. C 

Paints, Radioactive - See Coatings, Radioactive (Vol. C) 

Paints, Resistive-Also See Inks for Thick Film 
Microcircuits-1600 - See Vol. C 

Panel Equipment - See Dials (Vol. C), Connectors (Vol. C), 
Jacks (Vol. C), Lights, Indicator (Vol. B), etc. 

Panel Marking Kits - See Kits, Marking (Vol. C) 

Panels, Back Lighted & Edge Lighted-2450 
Altair Exchange Corporation, 19205 Parthenia St., Ste. F, Northridge, CA 91324, 

818·701·69n;800-824·562O ....................................•.. B·1034 
AND, William J. Purdy Co., no Airport Blvd., Burlingame, CA 94010, 

415-347-9916 .....•..................•.•....•..................•. B.1039 
Bergquist, 5300 Edina Ind'L, Minneapolis, MN 55435, 800-328-3882 ..•.. B·1809 

t Control Displays, Inc., 3075 Advance lane, P.O. Box 227, Colmar, PA 18915, 
215-822-3383 ...............•......................•... B·1010,1046,1813 

GM Nameplate, Inc., 2040 15th Ave. West, Seattle, WA 98119,206-284-2200 
...•.•••...•....•.........•........•......•..........•........•.• B·1819 

Advanced Input Devices, W. 250 A.I.D. Dr., Coeur d'Alene, 10 83814 ..... 208-765-8000 
Automation Displays Inc., 3533 N. White Ave. Eau Claire, WI 54703 . 715-834-9595 

t Barrington Plastics, 3838 Church Road, Mt Laurel, NJ 08054 . 609-235-5t 51 
§ Brady, W. H. Co., Xymox Div., 8225 W. Parkland CL, P.O. Box 571, Milwaukee, WI 53201 

414-355-8300 
Die-Rey, Div. of Info-Lite, 422 Cliff SI., Fairview, NJ 07022. . ......... 201-941-4455 
Display Devices, Inc. Box 667, Encinitas, CA 92024 ..................... 619-753-0113 

t Dow Switch, ScreenprintiDow, 271 Ballardvale SI., P.O. Box 1332, Wilmington, MA 
01887 ... .............. 617-935-6395 

t Eaton Corp.lMSC Products, 1640 Monrovia Avenue, Costa Mesa, CA 92627 
.. .. ... 714-642-2427 

t E-l Products Corp., Sub.of Astronics Co., 77 Olean Rd, E Aurora, NY 14052 
.. .. .. . .. . .. .... .................. ............... ......... 716-655-0800 

GraphTec Services, Inc.. 1600 NW. Madrid Way, P.O. Box 1380, Boca Raton, FL 33432 
305-392-3373 

t Hallmark Nameplate, Inc., t 855 New Highway, Farmingdale, NY 11735 .. 
800-645-9502 

Interface Products, Inc., 2185 S. Grand Ave., Santa Ana, CA 92705 ... 714-549-4977 
KMC Systems, Inc. 140 Greenwood Ave. (Bldg. 3), Midland Pk., NJ 07432 

............... ..................... 201-447-0007 
t Korry Electronics Co., Crlton Technologies, 901 Dexter Ave. N., Seattle, WA '98109 

§ luc';" Durallth' CorporatIon, 525 o~ange SI., MillVIlle, NJ 08332 ~:~~~:~~:;g 
Mauell Corp. 31 Old Cabin Hollow Rd., P.O. Box 339, Dillsburg, PA 17019 

. . . . . . .. . . ... 717-432-8686 
§tMilier Dial Corp., 4400 N. Temple City Blvd, EI Monte, CA 91731. 818-444-4555 

OMNI Switch USA, Inc., 21630 N. 19th Ave., Ste. 8-16, Phoenix, AZ 85027 
. . . . . .. 602-582-0629 

t Penn Keyslone Corp. Div. of C & K Components, Ives Road, Wallingford, CT 06492 
. ............... ............... 203-269-8701 

Plasmare Technologies, Inc. 180 Passaic Avenue, Fairrield, NJ 07006 .. 
t Spectra lux Corp. 12640 N.E 21 SI. PI. Bellevue, WA 98005 .... . 

Technical Panels, Inc. 9162 La Rosa Dr. Temple City, CA 91780 ..... .. 
tTransicoil; Inc. Trooper-Rd., p.o. Box 99, Worcester, PA 19490-9990 ... . 

Panels, Electroluminescent-2450 

201-575-0870 
206-747-0560 
818-285-3105 
215-277-1300 

BergqUist, 5300 Edina Ind'I., Minneapolis, MN 55435, 800-328-3882 ..... B·1809 
GM Nameplate, Inc., 2040 15th Ave. West, Seattle, WA 98119, 206-284-2200 

.....•......... :................................................. B·18,19 
Brady. W. H. Co. Xymox Div., 8225 W. Parkland CL, P.O. Box 571, Milwaukee, WI 53201 

.. .. .. .. .. .. .. .. .. . 414-355-8300 
Cherry Electrical Products, Cherry Corporation, 3600 Sunset Avenue, Waukegan, IL 

60087. 312-360-3500 
Dio-Rey, Div. of Info-Lite, 422 Cliff SI., Fairview, NJ 07022 ... 201-941-4455 
Dow Switch, Screenprint/Dow, 271 Ballardvale SI., P.O. Box 1332, Wilmington, MA 

01887 . .. .. . .. . .. . .. .. .. . .. . .. .... 617-935-6395 
t E-L Products Corp. Sub.of Astronies Co. 77 Olean Rd., E Aurora, NY 14052 

.. .. .. .. .. .. .. .. .. . .. 716-655-0800 
Micro Switch, A Honeywell Div. 11 W. Spring Sl., Freeport, IL 61032 815-235-6600 

§tMilier Dial Corp., 4400 N. Temple City Blvd., EI Monte, CA 91731 ....... 818-444-4555 
OMNI Switch USA, Inc. 21630 N. 19th Ave.. Ste. 8-16, Phoenix, AZ 85027 

602-582-0629 
Spectra Lux Corp., 12840 N.E 21 SI. PI. Bellevue, WA 98005 ........... 206-747-0560 

tTransicoil, Inc., Trooper Rd., P.O. Box 99, Worcester, PA 19490-9990 .... 215-277-1300 

Panels, Fuse-4300 
Augat/RDI, 525 Randy Rd., Carol Stream, IL 60188, 312-682-4100 ••.•.• C·1285 

t Doran Manufacturing Co., 2834 Sidney Ave., Cincinnati, OH 45225, 513-681·5424 
.•.••.•...•.....••.•...••...•....•••.•. , ......................... C·1325 

§ Uttelfuse, Inc., Sub. 01 Tracor, Inc., 800 E. Northwest Hwy., Des Plaines, IL 80016, 
312-824-1188 .•....•....•.•......•.... ..........•••..... B0 1319,1323-1326 

Accurate Electronics, 169 S. Abbe Rd, P.O. Box 1287, Elyria, OH 44036 
. . .. ... 216-366-6330 

§ Beswick, Dubilier International Pic., Alert Works, Frome, UNITED KINGDOM BAil 1 PP 
............... ....... (0373) 64311 

Carbone-Ferraz, Inc., 14 Eastmans Rd, Parsippany, NJ 07054 .......... ,201-428-8400; 

ELMA Electronic Inc. 41440 Christy Stree~ Fremon~ CA 94538 ........ . 
Fil-Coil Company, Inc, 800 Axinn Ave., Garden City, NY 11530 ....... . 

t Grim Corporation, Box 67, Triangle Industrial Center,Medford, NJ 08055 

800-526-9067 
415-656-3400 
516-228-9445 

.. .. .. .. . .. .. . .. ... 609-267-7950 
GTE SUPPLY, GTE Communications Systems, 5225 Wiley Post Way, SaK lake City, UT 

84116. ............................ ................ 800-433-4837 
Marway Prods. Inc. 311 N. Clara SI., Santa Ana, CA 92703 .............. 714-973-1800 

Photodetectors, Silicon-3700 

§t Mechanical Engraving, 4500 Bullard Ave, Bfonx, NY 10470 .... 212-324-4455 
§ Ratelco, Power Systems Div., 1260 Mercer, Depl. EEM, Seattle, WA 98109-5589 

. . . . . . . . . . . . . 206-624-7770 
§San-O Industrial Corp., 85 Orville Dr., Bohemia, NY 11716. .... .. ..... 516-567-5556 
§ Trimm, Inc., Div. of Newton Instr. Co., 400 W. Lake SI., Box 489, Libertyville, IL 60048 

312-362-3700 
§ USD Products, Cooper Industries, 7300 W. Wilson Ave., Chicago, IL 60656 

............. 312-867-4600 
§The Wadsworth Electric Manufacturing Co., Inc., 20 W. 11th St, Covington; KY 41012 

606-431-0900 

Panels, IC Packaging - See Boards, Plug-in (Vol. C) 

Panels, Jack-2100 - See Vol. C 

Panels, Metal - See Enclosures, Circuit Board, Module & 
Relay Mounting (Vol. C) 

Panels, Meter - See Enclosures, Circuit Board, Module, & 
Relay Mounting (Vol. C) 

Panels, Patch - See Panels, Jack (Vol. C) 

Panels, Power BUS for ICs-3200 - See Vol. C 

Panels, Relay Rack - See Enclosures, Circuit Board, 
Module, & Relay Mounting (Vol. C) 

Panels, Touch - See Touch Panels (Vol. D) 

Paper Tape EqUipment, Punch-2000 - See Vol. D 

Paper Tape Equipment, Reader-2000 - See Vol. 0 

Paper Tape EqUipment, Reader / Punch-2000 - See 
Vol. 0 

Paper, Graphic Recording-3000 - See Vol. D 

Paper, Thermal-2000 - See Vol. 0 

Patch Boards - See Boards, Programming (Vol. C) 

PC Instruments - See Instruments, Test & Measuring, 
Personal Computer (Vol. D) 

Peak Sense & Hold Amplifiers - See Amplifiers, Peak 
Sense & Hold (Vol. D) 

Peltier (Thermoelectric) Heat Pumps - See 
Cooling/Heating Modules, Thermoelectric (Vol. B) 

Perforators, Paper Tape {Electrically Powered)-2000 -
See Vol. 0 

Personal Computer Instruments - See Instruments, Test 
& Measuring, Personal Computer (Vol. D) 

Phones - See Handsets, Chestsets, Headphones, Headsets, 
etc. (Vol. D) 

Photocells & Phototubes - See Cells, Photoconductive 
(Vol. B) 

Photodetectors, GaAs-3700 
NEC ElectroniCS, Inc., 401 Ellis Street, Mountain View, CA 94039-7241, 

415-960-6000 •...••••.•.. ; •••..•.•.•...•••.•.•.•....•.•...•.•..•• B·1173 
§ Sharp, Microelectronics Div., Optoelectronics, Sharp Plaza, Mahwah, NJ 07430, 

201-529-8757 ....................................... A.2143, B.1179,1293 
Aborn Electronic.s Inc., 2108 0 Bering Dr. San Jose, CA 95131 ......... 408-436-5444 
Antel Optronics Inc., 3325B Mainway, Burlington, Ontario, CANADA L7M 1 A6 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 416-335-5507 
tCentronic, Inc, Morgan Crucible Co., Electronics Div.1829 B DeHaviliand Dr. Depl. E, 

Newbury Park, CA 91320-1702 . . . . . . . . . . . . . . . . . . .. 805-499-5902 
Ealing Electro-Optics, New Englander Industrial Park, Holliston, MA 01746 

............................. 617-429-8370;1-800-343-4912 
Kantz Electronic Industry, 1804 Wall Church Rd., Wall Township, NJ 07719 

.............. ... 201-974-0090 
§ Siemens Components, Inc., Optoelectronic.s Division, 19000 Homestead Ad, Cupertino, 

CA 95014 ................. ....................... .. ....... 408-257-7910 
Siemens Components, Inc., Special Products Div., 186 Wood Ave. South, Iselin, NJ 

08830..... ..................................................... 201-321-3400 
tTexas OptoelectroniCs, Inc., 714 Shepherd Dr. Garland, TX 75042 ...... 214-467-0085 

Photodectectors, Silicon-3700 
NEC Electronics, Inc., 401 Ellis Street, Mountain View, CA 94039-7241, 

415-960-6000 ... ,................................................ B.1173 
§ Sharp, Microelectronics Div., OptoelectroniCS, Sharp Plaza, Mahwah, NJ 07430, 

201-529-8757 ............................................... B·1179,1293 
tSIIonex Inc., 331 Cornelia St., Plattsburgh, NY 12901, 518-561-3160 ..... B·1295 

Aborn Electronics Inc., 2108 0 Bering Dr, San Jose, CA 95131 ......... 408-436-5444 
Antel Optronics Inc., 3325B Mainway, Burlington, Ontario, CANADA L7M lA6 

.. .. .. .. .. . . . .. .. . .... .............................. ................. 416-335-5507 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Photodetectol's,SiUcon-3700. (Cont'd) 

- ·tAtiantic Solar Produ~ts, P.O, Box 70060, Battimore, MD 21237 .• _,301'686-2500; 
80Q,237 -6527 

t Centronic, Inc" Morgan Crucible Co. Electronics Div" 1829 B DeHaviliand Dr., Dept E , 
Newbury Park, CA 91320-1702 ,........................ 805-499-5902 

Ealing ElectrcrOptics, New Englander Industrial Pari<,· HOlliston,' MA 01746 
............. .................. . ........ 617-429-6370;1-800-343-4912 

§ General Electric Solid State Div. GE Corporation, Route 202, Somerville, NJ 08876 
.. .. .. .. . .. . .. .... .. 201-685-6530 

t Gilway Technical Lamp, 800 W. Cummings Pk, Woburn, MA 01801 ..... 617-935--4442 
Hewlett-Packard Co., 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 

.. .. .. .. . .. . .. .. .. . .. .. .. .. .. ... Call Local Sis. Off. 
§t Motorola Semiconductor Prods. Sector, 3102 North 56th Street, Phoenix, AZ 

85018-6606 ....................................................... '" 602-244-6900 
§OptekTechnology, Inc. 345 Industrial Blvd, McKinney, TX 75069 ....... 214-542-9461 
tTexas Optoelectronics, Inc., 714 Shepherd Dr., Garland, TX 75042 ...... 214-487-0085 

§t TRW Optoel~ronics Div., 1215 W, Crosby Rd, Carroltton, TX 75006 ... 214-323-2200 

Photoelectric Equipment - See Alarms, Controls, 
Photoelectric (Vol. B) 

Photoelectric Tubes - See Cells, Photoconductive ·(Vol. B) 

Photoemissive Detectors - See Cells, Photoemissive 
(Vol. B) 

Pho~ographic' Services - See Services, Photographic 
(Vol. 0) 

Photometers - See Meters, Light (Vol. 0) 

Photoresistors-3700 
§t Datak Corp., 3117 Paterson Plan~ Rd., N. Bergen, NJ 07047, 201-863-7667 

................................................................. Co1738 
Siemens Components, Inc., Special Products Div., 186 Wood Ave., South, Iselin, NJ 

08630 . . .. .. ... 201-321-3400 

Phototransistors, Surface Mount-4800 - See Vol_ A 

Pick and Place Equipment, Automatic-4100 - See 
Vol. D 

Pick and Place EqUipment, Manual-4100 - See Vol. D 

Pickups, MagnetiC, Proximity, Torque, Vibration, etc. ~ 
See Transducers, Specific Type (Vol. B) 

Pickups, Telephone (For Recording)-1300 - See Vol. D 

Piezoelectric Ceramics-2300 - See Vol. A 

Pilot Lights - See Lights, Indicator (Vol. B) 

Pin Grid Arrays - See Sockets, Pin Grid Array (Vol. C) 

Pin Straighteners, Tube-5400 - See Vol. C 

Pins, Cotter, Dowel, Taper, etc.-2825 - See Vol. C 

Pins, Electrically Conductive-2100 - See Vol. C 

Pins, Mechanical-2825 - See Vol. C 

Plastic Raw Materials, Liquids, Pellets, Powders, 
Resins-1600 - See Vol. C 

Plastics, Custom Molding - See Services, Custom 
Molding, Plastic (Vol. 0) 

Plastics,Encapsulating - See Compounds, Encapsulating, 
Molding, Potting (Vol. C) 

Plastics Fabrication - See Services, Plastics Fabrication 
(Vol. 0) 

Plastics, Heat Shrinkable - See Caps, Forms & Tapes, 
Heat Shrinkable (Vol. C), Tubing, Heat Shrinkable (Vol. C) 

Plated Wire Memory Systems - See Memory Systems 
(Vol. 0) 

Plates, Instructional, Name, Silk Screen - See 
Nameplates (Vol. B) 

Plates, Multihole-2500 - See Vol. C 

Platforms,Thermal- See Thermal Platforms (Vol. 0) 

Plating Services - See Services, Plating (Vol. 0) 

Playe.rs, MagnetiC Tape - See Recorders, MagnetiC Tape 
(Vol. 0) 

Pliers-5400 - See Vol. C 

Plotters/Hard-Copy Devices-2000 - See Vol. D 

PRODUCT INDEX & DIRECTORY 

Plotters, X-V, & Accessories-3000 - See Vol. D 

Plug & Jack Sets-2100 - See Vol. C 

Plug Adapters-2100 - See Vol. C 

Plug Buttons-2825 - See Vol. C 

Plug Caps & Shells-2100 - See Vol. C 

Plugboard Programming Systems - See Boards, 
Programming (Vol. C) . 

Plugs, Electrical (All Types)-2100 - See Vol. C 

Plugs, Fused-2100 - See Vol. C 

Plugs, Hole-2500 - See Vol. C 

Plugs, Power, International-2100 - See Vol. C 

Plugs (MIL)-2440 
Breeze-IllinoiS, Trans Technology Corp., 8823 North Industrial Rd., Peoria, IL 

61615-1584, 309-693-3322 .............. ; ............... .-,... Co 1814-1815 
Concord Electronics Corporation, 30 Great Jones St., New York, NY 10012, 

1-212·777-6571 ..................... :....................... Co1309,1704 
§t Daburn Electronics & Cable Corp., 70 Oak St., Norwood, NJ 07648, 201-768-5400 

................................................................. Co 1838 
t Trompeter ElectroniCS, Inc., 31186 La Baya Dr., P.O. Box 5069, Westlake Village, 

CA 91359-5069, 818-707-2020 ................................ Co1579,1581 
t ADC Telecommunications, Inc. 4900 W. 78th SL Minneapolis, MN 55435 

. . . . . . . . . . . . . . . . . .. ................•........................... 612-635-6800 
t Dai-lchi Shoji of Amer., Inc. 150 Fifth Ave., Su~e 845, New Yort<, NY 10011 

...................................................................... 212-691-9050 
tLynn Electronics, 915 Pennsylvania Blvd. Feasterville, PA 19047 ........ 215-677-6700; 

80Q,S23-6075 
§t MIA-COM Omni Spectra, Inc., 21 Continental Blvd, Merrimack, NH 03054 

.. .. . . .. . .. . .. .. . .. .. . .. . .. . .. .. .. .. . .. .. .. . .. .. .. . . .. . .. . . . . 603-424-4111 

Pointers, Dial-2400 - See Vol. C 

Polarizers, Satellite Antennas-1900 - See Vol. D 

Position Control Systems, Servo - See Controls, Servo 
Systems (Vol. 0) 

Positioning Systems, Multiple Axis, Computer Guided-
4100 - See Vol. D 

Posts, Binding-2100 - See Vol. C 

Posts, Harness Board-2825. - See Vol. C 

Potentiometer Elements-4750 - See Vol. A 

Potentiometers, Air Operated-4750 - See Vol. A 

Potentiometers, Carbon Ceramic-4750 - See Vol. A 

Potentiometers, Carbon Film-4750 - See Vol. A 

Potentiometers, Ceramic Metal (CERMET)-4750 - See 
Vol. A 

Potentiometers, CompOSition, Carbon-4750 - See 
Vol. A 

Potentiometers, Conductive Plastic-4750 - See Vol. A 

Potentiometers, Hot Molded-4750 - See Vol. A 

Potentiometers, Hybrid-4750 - See Vol. A 

Potentiometers, Lab Type-4750 - See Vo/_ A 

Potentiometers, Linear-4750 - See Vol. A 

Potentiometers, Metal Film-4750 - See Vol. A 

Potentiometers, Metal, Glazed - See Potentiometers, 
Ceramic Metal (Vol. A) 

Potentiometers, Motorized-4750 ~ See Vol. A 

Potentiometers, Multiturn-4750 - See Vol. A 

Potentiometers, Nonlinear-4750 - See Vol. A 

Potentiometers, Power - See Rheostats (Vol. A) 

Potentiometers, Pushbutton-4750 - See Vol. A 

Potentiometers, Rectilinear-4750 - See Vol. A 

Potentiometers, Servo Mount-4750 - See Vol. A 

Potentiometers, Sliding-4750 - See Vol. A 

§-Product sold. through distributors t-Product meets MIL specs EEM 1988 
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Potentiometers, Surface Mount-47SO - See Vol. A 

Potentiometers, Trimmer-4750 - See Vol. A 

Potentiometers, Trimmer, Carbon Composition - See 
Potentiometers, Trimmer (Vol. A) 

Potentiometers, Trimmer, Carbon Film - See 
Potentiometers, Trimmer (Vol. A) 

Potentiometers, Trimmer, Ceramic Metal (CERMET)
See Potentiometers, Trimmer (Vol. A) 

Potentiometers, Trimmer, Conductive Plastic - See 
Potentiometers, Trimmer (Vol. A) 

Potentiometers, Trimmer, Hot Molded - See 
Potentiometers, Trimmer (Vol. A) 

Potentiometers, Trimmer, Metal Film --; See 
Potentiometers, Trimmer (Vol. A) 

Potentiometers, Trimmer, Wirewound - See 
Potentiometers, Trimmer (Vol. A) 

Potentiometers, Wirewound-4750 - See .Vo/. A 

Potentiometers (MIL)-2440 
§t Bourns. Inc., Resistive Components Group, 1200 Columbia Ave., Riverside, CA 

92507,714-781-5050 ............................. "............... A.2067 
lET Labs, Inc., 534 Main St., Westbury, NY 11590, 516-334-5959 .•.••••• 0·1272 
JDK Controls, Inc., 2630 Lavery Ct, Suite F, Newbury Park, CA 91320-1593, 

805-499-7779 .................................................... A.2075 
Mallory Timers, Emhart Elec.lElctrn. Grp., 3029 E. Washington St., Indianapolis, 

IN 46201,317-636-5353 ........................................... A·20n 
Maurey Instrument Corp., 4555 W. 60th St., Chicago, IL 60629, 312-581-4555 

. • . . • . • . . • . . • .. • . .. . .. • . • . . . . . . • . .. • ... . • . . . • • . • . . . . • . • . • • . .. A·2078,2081 
§t Mepcopal Company, 11468 Sorrento Valley Rd., San Diego, CA 92121, 

619-453-0332 .................................................... A.2089 
Murata Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 

404-436-1300 .................................................... A·2092 
Ohmlte Manufacturing Co., 3601 W. Howard St., Skokie, IL 60076,312-675-2600 

................................................................. A·2095 
t Precision Control Manufacturing, Inc., 1509 B Queen Anne Ave. N., Seattle, WA 

98109, 206-281-9380 ............................................. A.2097 
Techno, Inc., 7803 Lamona Ave., Van Nuya, CA 9140S, 818-781-1642 .•• A.2099 

§t Vishay Resistive Systems Group, 63 Uncoln Hwy., Malvern, PA 19355, 
215-644-1300 .................................................... A.210S 

§t VRN International, Div. Vernitron, 2801 72nd St. N., Box 44000, St. Petersburg, FL 
33743,813-347-2181 ..................................... A·2108, B.1031 

Waters Manufacturing, Inc., Talley Industries, Longfellow Ctr., Wayland, MA 
01n8,617-358-27n ............................................. A.2111 

t Allen Bradley Co, Electronic Components Div., A Rockwell International Co, 1414 
Allen-Bradley Dr., EI Paso, TX 79936 ............. ,.... 915-592-4888;800-S92-4888 

§tBeckman Industrial Corp, Subsidiary of Emerson Electric Co, 4141 Palm Stree~ 
Fullerton, CA 92635 .................................................. 714-447-2700 

tCarter Manufacturing Corporation, 237 Sugar Road. Botton, MA 01740 .. 617-779-5501 
t Litton Potentiometer Div, 750 So. Funon Ave, Mt Vernon, NY 10551 ... 914-664-7733 
§ Mallory Components Division, Emhart ElecfElctm. Grp., 222 Dixon Rd, Weston, Onl, 

CANADA M9P 3S5 .. . .. .. .. .. .. .. . .. .. .. . . .. .. .. .. .. .. .. .. .. .. .. .. ... 416-244-4239 
t Penny & Giles, 1640 Fifth Stree~ Suite 224, Santa Monica, CA 90401 ... 213-393-1497 
t Robert Shaw Instrument Diy., Kendall Lane, Natick, MA 01760 .......... 617-875-9711 

§tSlernice, Inc, 461 North 22nd Stree~ Grand Junction, CO 81502 ........ 303-242-0810 
Uttronix, Inc, Slemice, Inc, P.O. Box 1090, Grand Junction, CO 81502 .. 303-242-0810 

§t Varnistor Corp., 115 Industrial Pk., Sevierville, TN 37862 ................ 615-453-0001 

Power Amplifiers - See Amplifiers, Power (Vol. D) 

Power Entry Module - See Adaptors, US to European 
Power (Vol. C) 

Power Distribution Modules-4000 - See Vo/_ D 

Power Line Monitor Printers - See Printers, Event (Vol. D) 

Power Modules-4000 - See Vol. D 

Power Receptacles - See Sockets, Power (Vol. C) 

Power Supplies, AC to DC Adapter-4000 - See Vol. D 

Power Supplies, AC Input, Up to 30 VDC Output-4000 -
See Vo/_ D 

Power Supplies, AC Input, 31 to 300 VDC Output-4000 
- See Vol. D 

Power Supplies, AC Input, 301 to 1,000 VDC Output-
4000 - See Vol. D 

Power Supplies, AC Input, Greater than 1,000 VDC 
Output-4000 - See Vol. D 

Potentiorrieters(MIL)-2440 

Power Supplies, Avalanche, Photodiodes-4000 - See 
Vol. D 

Power Supplies, AC Output-40SO - See Vol. D 

Power Supplies, Bipolar-4000 - See Vol. D 

Power Supplies, Constant Current-4000 - See Vol. D 

Power Supplies, Constant Voltage - See Power Supplies, 
Linear (Vol. D) 

Power Supplies, Constant Voltage/Constant Current-
4000 - See Vol. D 

Power Supplies, DC Input, AC Output - See Power 
Supplies, AC Output (Vol. D) 

Power Supplies, DC Input, DC Output - See Converters, 
DC to DC (Vol. 0) 

Power Supplies, Encapsulated-4000 - See Vol. D 

Power Supplies, Enclosed-4000 - See Vol. D 

Power Supplies, Ferroresonant-4000 - See Vol. D 

Power Supplies, High Voltage - See Power Supplies, AC 
Input, Greater than 1,000 VDC Output (Vol. D) 

Power Supplies, Isolated-4000 - See Vol. D 

Power Supplies, Lab (Incl. Metered Units)-4000 - See 
Vol. D 

Power Supplies, Laser - See Power Supplies, AC Input, 
Greater than 1,000 VDC Output (Vol. D) 

Power Supplies, Laser Diodes-4000 - See Vol. D 

Power Supplies, Linear-4000 - See Vol. D 

Power Supplies, Logic Level (Inc!. Microprocessor) -
See Power Supplies, AC Input, Up to 30 VDC Output 
(Vol. D) 

Power Supplies, Microwave - See Power Supplies, AC 
Input, Greater than 1,000 VDC Output (Vol. D) 

Power Supplies, Multiple Output-4000 - See Vol.D 

Power Supplies, Open Frame-4000 - See Vol. D 

Power Supplies, Photomultiplier - See Power Supplies, 
AC Input, Greater than 1,000 VDC Output (Vol. 0) 

Power Supplies, Plug In-4000 - See Vol. D 

Power Supplies, Precision, Low Noise-4000 - See 
Vol. D 

Power Supplies, Printed Circuit Card-4000 - See Vol. D 

Power Supplies, Programmable-4000 - See Vol. D 

Power Supplies, Proportional (to Input) Output-4000 -
See Vo/_ D 

Power Supplies, Redundant-4000 - See Vol. D 

Power Supplies, Standby (Emergency)-4000 - See 
Vol. D 

Power Supplies, Submodular-4000 - See Vol. D 

Power Supplies, Switching-4000 - See Vol. D 

Power Supplies, Switching, Battery Backup-4000 - See 
Vol. D 

Power Supplies, Uninterruptible (UPS)-4050 - See 
Vol. D 

Power Supplies, Wall Plug-in - See Power Supplies, 
Plug-in (Vol. D) 

Power Supplies, Welding, Electroplating - See Power 
Supplies, AC Input,. Greater than 1,000 VDC Output 
(Vol. D) 

Power Supplies (MIL), DC-3475 - See Vol. D 

EEM 1988 §-Product sold through distributors· t-Product meets MIL specs 



Printed Circuits & Printed Circuit Materials-2440 PRODUCT· INDEX .& DIRECTORY 

Power Supplies for Displays - See Converters, DC to DC 
(Vol. D), Power Supplies, AC Output (Vol. D) 

Power Supply Interfaces & Accessories~OOO - See 
Vol. D 

Preamplifiers-1100 -See. Vo/.D 

Prebonding Etchants - See Chemicals, Etching (Vol. C) 

Preforms, Precious Metal-2825 - See Vol. C 

Preforms, Soldering-4600 - See Vol. C 

Prescalers-2900 - See Vol. D 

Preselector-Mixers-3450 - See Vol. A 

Preselectors-1900 - See Vol. D 

Pressure Indicators - See Gauges, Pressure (Vol. D) 

Pressure Vessels - See Chambers, Pressure (Vol. D) 

Pressurization Units - See Chambers, Pressure (Vol. D) 

Printed Circuits & Printed Circuit Materials (MIL)-2440 
E.M.s., Dlv. of Sandberg Indu8lllas, 2922 Dow Street, Tustin, CA 92680, 

714-669·9473 .................................................... C.1726 
Garry Electronics, DIv. of Brlntec Corp., 9 Queen Anne Ct, Laghome, PA 19047, 

215-949-2300 ••••••••••••••••••••••••••••••••.••••••.••••••••..•• 001112 
§t Inject_II Electronics (Woman Owned), 110 Keyland Court, Bohemia, NY 11716, 

516-563-3388 .................................................... C.1123 
Integrated Circuits, Inc., 10301 Willows Roads, P.o. Box 97005, Redmond, WA 

98073-9705,20&-882-3100 ................................... A.1740-1741 
Minl-8ystems, Inc., Electronic Package Dlv., 168 E. Becon St, P.o. Box 1597, 

Plainville, MA 02762, 508-695-2000 ................. ;.............. A.1748 
AssocIated Circuits Inc., 621 Old County Ad., San carlos, CA 94070 .•.. 415-592-7528 
Bally Electronics, Bally MIg., 10750 W. Grand Ave., Franklin Park, IL 60131 

...................••..•......•..••...•...•..........•....•......•..... 312-451-7223 
Computron Display Systems, Xcel Corporation, 3100 New Yorl< Drive, Pasadena, CA 

91107............................................ ..................... 81&-791-5600 
tCuplex, Inc., 1500 E. Hwy. 66, Garland, TX 75040 ....................... 214-276-0333 

§t DigHran Division, XcelCorporatlon, 3100 New Yorl< Dr, Pasadena, CA 91107 
....................................................................... 81&-791-5800 

Dow Switch, Screenprint/Oow, 271 Ballardvale St, P.O. Box 1332, Wilmington, MA 
01887 ................................................ , ............... 617-935-6395 

tDynl¥Jircuits Inc., 11230 W.Addison, Franklin Park, IL 60131 ............ 312-451-1700 
t Electrohome Limited, CircuH Board Operations, 809 Wellington St. N., Kilchener, Ontario. 

CANADA N2G 4J6 ................................................... 519-744-7111 
ETC Technology, Inc., 605 West County Road E., Shoreview, MN 55126 

..•.........•..•..•.............•....•...•....•••........•............. 612-482-7760 
Hewlett-Packard Co., 19310 Prunaridge Ave. CIC,IFD, Cupertino, CA 95014 

..................................... ; . .. .. .. .. .. . .. .. .. .. . .. . . . . .. Cell Local SIs. Off. 
t Honeywell Inc., Aerospace & Defense Grp., Honeywell Plaza, Minneapolis, MN 55408 

...... , ...•..•..•....................•.•.....•.........•...............• 612-870-5186 
Integrity Technology, 105 Serra Way, Ste. 230, Milpitas, CA 95035 .....• 40&-262-8640 

t Logic Technology, Inc., 2452 Charleston Ad., MIn. View, CA 94043 ...... 415-967-1007 
Mechatronics/SAB Inc., 2835 62nd Ave. s.E., P.O. Box 20, Mercer Island, WA 96040 

....................................................................... 206-23&-1000 
t Parlex carp., 145 Milk St, Methuen, MA 01844 ................. 617-685-4341, Ext 265 

PCK Technology Div, Kollmorgen carp., 322 South Service Rd.. Melville, NY 11747 
. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 516-454-4400 

Ragen Corp., Systems Oiv, 9 Porete Ave., N. Arlington, NJ 07032 ....... 201-997-1000 
Ritz ElecIronics/Relco, 196 Queen St N., New Dundae. Ont, CANADA NOB 2EO 

....................................................................... 519-696-2616 
t Rogers Corporation, Flexible Interconneclions Div, Box 700, Chandler, AZ 85244 

.. .. . .. . .. .. .. .. .. . .. . .. . .. .. .. .. .. .. .. . . .. .. .. . . . .. .. .. . .. .. . .. . . . .. .. 602-963-4564 
t Rogers Corporation, Soladyne Oiv, 7447 Convoy Ct, San Diego, CA 92111 

.. . .. . .. . .. .. .. . .. . .. . .. .. . .. .. .... .. .. . . .. . . .. . • . .. .. .. . .. .. .. . . . ..... 619-279-7872 
tSheldah~ Inc., P.O. Box 170, Hwy 3 North, Northfield, MN 55057 ........ 507-683-8000 
§ SumHronics, Inc. SumHomo Corporation, 580 N. Pestoria Ave., Sunnyvale, CA 94086 

....................................................................... 40&-737-7883 
Tadiran Elec.lnds.lnc., 40 Seaview Blvd.. Port Washington, NY 11050 .. 51&-621-4980 

§ U.s. Power Converting Company/Relco, Leonard V. Snow & Assocs.. 21517 Ocean, 
Torrance, CA 90503 ..••...•.•.•...•..•..•............•.....•...•..... 213-31&-9964 

tWest-Tronics, Inc., 215 Park St, Bansenvllle, IL 60106 .................. 312-860-3560 

Printer/Plotters-2000 - See Vol. D 

Printers, Daisywheel-2000 - See Vol. D 
. Printers, Digital-2000 - See Vol. D 

Printers, Dot Matrix Impact-2000 - See Vol. D 

Printers, Event-3000 - See Vol. D 

Printers, Jet Ink-2000 - See Vol. D 

Printers, Thermal-2000 - See Vol. D 

Printers, Laser-2000 - See Vol. D 

Printers, Line - See Printers, Digital (Vol. D) 

Printers, Page-2000 - See Vo/.D 

Printers, Screen, StenciI~4100 - See Vol. D 

Printers, Serial-2000 - See Vol. D. 

Printers, Solder, Paste, Surface Mount-4100 .,.. See 
Vol. D 

Printing, Dry Transfer - See Kits, Marking (Vol. C) 

Probe Cards, Semiconductor Testing-4100 - See Vol. D 

Probes, Ha/l-4800 - See Vol. A 

Probes, High Voltage (1,000 Volts & Over)-2900 - See 
Vol. D 

Probes, IC-2900 - See Vol. D 

Probes, Logic Test-2900 - See Vol. D 

Probes, Microwave-3450 - See Vol. A 

Probes, Oscilloscopes-2975 - See Vol. D 

Probe$, RF-2900 - See Vol. D 

Probes, Temperature-2900 - See Vol. D 

Probes, Test Lead-2900 - See Vol. D 

Process Control Systems-2200 - See Vol. D 

Proces.sors, Array - See Array Processors (Vol. D) 

Processors, Communications, Front End-1900 - See 
Vol. D 

Processors, Communications, Message Switching-1900 
- See Vol. D 

Processors, Communications, Network Node-1900 -
See Vol. D 

Processors, Communications, Standalone-1900 - See 
Vol_ D 

Processors, Display-2450 
Genlsco Memory Prods. Corp., 10874 Hope St, Cypress, CA 90630 ..... 714-220-0720 

t ISC cardion ElectroniCs, Inc.. Long Island Expwy, Woodbury, NY 11797 
.....................................•................................. 51&-921-7300 

t Kaiser Electronics, Kaiser Aerospace & Elctrns, 2701 Orchard Pkwy, San Jose, CA 
95134 . . . .. . . . . . . . . . . . . . . . . . . . ... . . . . . . . .. .. . . .. . . . . . . .. . .. . . . . .. . . ... 40&-432-3000 

Matrox Electronic Systems, 1055 St Regis Blvd.. Dorval, au, CANADA H9P 2T 4 
.....................•.........•.....................•................. 514-685-2630 

Processors, Image-2000 - See Vol. D 

Processors, Video Signal-1900 - See Vol. D 

Program Board Connectors - See Connectors, Plug-in, 
Program Board (Vol. C) 

Programmers, Cam & Drum-2200 - See Vol. D 

Programmers, Matrix Boards - See Boards, Programming 
(Vol. C) 

Programmers, Power-2200 - See Vol. D 

Programmers, Power Supply-4000 - See Vol. D 

Programmers, PROM & Logic Array-3130- See Vo/_ A 

Programmers, Punched Card-2000 - See Vol. D 

Programmers, Tape-2000 - See Vol. D 

PROM Programmers - See Programmers, PROM & Logie 
Array (Vol. A) 

Protectors,· Brownout-4300 
t Controlled Power Co., 1955 Stephenson Hwy., Troy, Mi 48083, 

313-528-3700;1-800-521-4792 •.•••• '.' • • • • • • • • • . • • • • • • • • • • • • •• 002086-2086 
§ Displex, Inc., North Hilla ElectroniCS, Inc., Alexander Place, Glen Cove, NY 11542, 

516-671-4400 .................................................... 002091 
Flskara Electronics Corp., (Formerly Behlman Engrg.), 1142 Mark Ave., 

carpinteria, CA 93013, 805-684-83.11 ••••••••••••••••••••••••••••••• 002102 
Hlpotronlcs Inc., P.O. Drawer A, Bre_r, NY 10509, 914-279-8091 

• . • • • • • • • • • • • . • • • • • • . • • • • • •• •• • • • • • • • • • • • • • •.• . • • • • • • • • •• • • •. 002116-2116 
Hitran Corp., Agax, 362 Highway 31, Flemington, NJ 08822-9301, 201-782-5525 

•••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••.••• 002119 
t Pacific Power Source Corp., 15122 Bolsa Chica St, Huntington Bch., CA 92649, 

714-898-2691 ;800-854-2433 •••••••••••••••••••••••••••••••••••.••• 002134 
§ Penna Power Elctrns., 5601 W. Howard Ave., Chicago, IL 60648, 312-847-9414 

•••••.•••••••••.••••••••.•••••••••••••••••••••••••••••••••••••••• 801346 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 
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§ PolyPhaser Corporation, 1425 Industrial Way, P.O. Box 1237, Gardnerville, NV 

89410-1237,702-782-2511;800-325-7170 .•••••••••.••••••••••.••••• B·1347 
Siemens Components, Inc., Special Products Diy., 186 Wood Ave., South, Iselin, 

NJ 08830, 201-321-3400 •••••••••••••••••••••••••.••••••••••• 801350-1351 
§ Sola, A Unit of General Sign., 1717 Busse Rd., Elk Groye Village, IL 60007, 

312-439-2800 •••••.•.••••••..•••••••••.••.•••.•••••••.••.••• 002151,2153 
Topaz, Inc., 9192 Topaz Way, San Diego, CA 92123-1165, 619'279-0831 ••••.• 

002156 
Abacus Controls Inc. 89 Aeadington Ad., Scmerville, NJ 08876 ......... 201-52&8010 
Active Control Instrumentation, P.O. Box 243-Wildwood Circle, Key Largo, FL 33037 

............................. , .. , ......... , .......................... ,305-451-1000 
Albar.lnc. 19013 36th Ave. W. Lynnwood. WA 98036 .................. 206-771-4006 
Brooks Power Systems. 1810 Byberry Ad., Bensalem, PA 19020 ......... 215-244-0264; 

1-800-523-1551 
§Control Cable,lnc, 7261 Ambassador Ad., BaHimore, MD 21207 ........ 301-298-4411 
§ Diversified Electronics Inc. P.O. Box 1140, Evansville,lN 47706-1140 .. 812-426-2806 

§t EFI Corporation, 350 West 2700 Scuth, SaH Lake City, IJT 84115 , ....... 801-486-5871; 
800-221-1174 

Elgar Corp. 9250 Brown Deer Ad., San Diego, CA 92121 ........ , ....... 619-450-0065; 
800-854-2213 

tATE DeHec Corp. 2727 Kurtz SI., San Diego, CA 92110 .. 619-291-4211;800-854-2658 
§ Sunshine Scientific Instruments. 1810 Grant Ave., Philadelphia, PA 19115 

........ , .. .. .. . .. .. .. .. .. .. .... ." .............. ,... 215-673-5600 
§tSuperior Eleclric, 383 Middle SI., Bristol, CT 06010., ............. ' ..... ' 203-582-9561 

Sylvania GTE Control Devices. Ate. 35, Standish, ME 04084 .... ", .. ,.. 207-642-4535 

Protectors, Surge - See Suppressors, Transient Voltage 
(Vol. B) 

Protocol Converters-1900 - See Vol. D 

Proximity Transducers - See Current Sensors (Vol. D), 
Transducers, Volt, etc. (Vol. B) 

Public Address Systems-1300 - See Vol. 0 

Pullers, Circuit Board-5400 - See Vol. C 

Pullers, Tube-5400 - See Vol. C 

Pulleys-2500 - See Vol. C 

Pulsers, Diode - See Power Supplies, AC Input, Greater 
than 1,000 VDC Output (Vol. D) 

Pulsers, Logic Test-2900 - See Vol. D 

Pumps, Vaeuum~4100 - See Vol. D 

Punches, Chassis-5400 - See Vol. C 

Pyrometers, Infrared-2900 - See Vol. D 

Pyrometers, Optical, Noninfrared-5300 
Beede Electrical Instrument Co., Inc., S. Main St, Penacook, NH 03303, 

603-753-6362 ............................... , ............... 001357-1359 
J-B-T Instruments, Inc., Box 1818, New HaYen, CT 06508-1818,203-776-1111 

...... , ....... " ... , •• , ............ , .•.• , ........................ 001381 
Omega Engineering, Box 4047, Stamford, CT 06907, 203-359-1660 • • • • .• 001393 
Acme Elec. Heating Corp., 4685 E. 11th Ave., Hialeah, FL 33013 , ... ,... 305-685-8326 
Barber-COlman Co.lndl. Inslrs. Div. P.O. Box 2940,1354 Clifford Ave. Loves Pari<, IL 

61132."." ........................................................ 815-877-0241 
§ Capintec Instruments, 6 Arrow Rd., Aamsey, NJ 07446 ... " ..... , .. " .. , 20t-825-95OO 
§ Epic, Inc., 150 Nassau St, New York, NY 10038 ............. ""....... 212-349-2470 
t Kollsman Inslr. 220 Daniel Webster Hwy. Merrimack, NH 03054 ... ,.... 603-889-2500 
§ Larson Instrumen~ Greenbush Ad, Orangeburg, NY 10962 ........... ,. 914-359-3800 

Leeds & Northrup, General Signal, Sumneytown Pike, North Wales. PA 19454 
.................................... , ..... " .. , ........... ", .. , ..... ,. 215-643-2000 

§t Mikron Inslr, 445 W. Main St, Wyckoff, NJ 07481 ........ " ........ "... 201-891-7330 
Modutec, 18 Marshall St, Norwalk, CT 06854 ... , ............... , ..... ,. 203-853-3636 

§Syscon Int~ Inc. 1108 So. High St, So. Bend, IN 46616-1096 .. , ... ", .. 219-232-3900 
Triplett Corporation. One Triplett Dr., Bluffton, OH 45817-9987 .. , ..... " 419-359-5015 

§ Westberg Manufacturing Inc. (WESTACH), 3400 Westach Way, Sonoma, CA 95476 
............ , .............. , .................... ,. ......... , .... , ...... , 707-936-2121 

Pyrometers, Recording-2900 - See Vol. 0 

Q Bus - See Board Computers & Subassemblies (Vol. D) 

Quartz, Fused-2300 - See Vol. A " 

Quartz, Raw - See Crystals, Quartz (Vol. A) 

Racks, Aging - See Ovens, Aging, Burn-in, Life Test 
(Vol. D) 

Racks, Cabinet - See Enclosures, Equipment & Panel 
Mounting (Vol. C) 

Racks, Circuit Board - See Enclosures, Circuit Board, 
Module & Relay Mounting (Vol. C) 

Racks, Desk & Console - See Enclosures, Equipment & 
Panel Mounting (Vol. C) 

Receivers, Fiber Optic-2475 

Racks, Module - See Enclosures, Circuit Board, Module & 
Relay Mounting (Vol. C) 

Racks, Relay & Mounting - See Enclosures, Circuit Board, 
Module & Relay Mounting (Vol. C) 

Radar Forward-Looking Infrared (FLlR) Sets (MIL)-3475 
- See Vol. D 

Radar Homing & Warning (RHAW) Systems (MIL)-3475 
- See Vol. 0 

Radar Intercept (MIL)-3475 - See Vol. D 

Radar (MIL), Tail Warning-3475 - See Vol. D 

Radar Systems (MIL), Elint-3475 - See Vol. D 

Radar System Components-3450 - See Vol. A 

Radio Communications Systems - See Communications 
Systems (Vol. D) 

Radiographic Equip. - See X-ray Inspection Equip. (Vol. D) 

Radiometers-2900 - See Vol. D 

Radomes & Windows, Microwave-3450 - See Vol. A 

Re~ctors, Charging-5600 - See Vol. A 

Reactors, Epitaxial - See Machines & Accessories, 
Semiconductor Manufacturing (Vol. D) 

Reactors, Filter-S600 - See Vol. A 

Reactors, Loading-S600 - See Vol. A 

Reactors, Saturable-1800 - See Vol. A 

Reactors (MIL)-2440 
§t Aydin Aadar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 

Jose,CA95119-1371 ... " ... ,., ......... , .............. , ............ 406-629-1100 
tDeI Elctms. Corp., 250 E. Sandford Blvd., Ml Vernon, NY 10550 ; .. , .. , .. 9t4-699-2OOO 
t Hadley, Aobert M. Co., Inc. 750 West 51st St, Los Angeles. CA 90037 .. 2t3-234-9091 

§t Microtran Co. Inc. 145 E. Mineola Ave., P. 0, Box 236, Valley Stream, NY 11582 
" ...... , .... , .... , .. , ..... ,. .......... , ............................. ,. 516-561-6050 

t NWL Transformers. Rising Sun Ad., P,O. Box 358, Bordentown, NJ 08505 
............. , ......... , ..... " .. , ..... , ..... , ........ , ................ 609-296-7300 

OPT Industries Inc, 300 Aed School La. Phillipsburg, NJ 06865 ,....... 201-454-2600 
t Perkin-Elmer Corp. Elctrn. Prods. Depl., 761 Main Ave. Norwall<, CT 06859-0132 

, ... , .... " .... , ............. , .•....... , ....... , ... , .... """"""'" 203-762-4788 
§QPL Magnetics, Inc., P.O.BOX C, Lake Grove, NY 11755 .............. " 516-589-3331 
tTorotel Prods, Inc, 13402 S. 71 Hwy. Grandview, MO 64030-3199., .... 816-76t-6314 

§t Un~ed Transformer Corporation, Sub, of OPT Industries. 300 Aed School Lane, 
Phillipsburg, NJ 06865 ..................... ,. ................... "... 201-454-2600 

tWirebenders,lnc, 2440 W. Mission Ln. Ste. 9,10, Phoenix, AZ 85021 ... 602-861-1856 

Readers, Badge-2000 - See Vol. D 

Readers, Bar Code-2000 - See Vol. D 

Readers, Character-2000 - See Vol. D 

Readers, Key-2000 - See Vol. 0 

Readers, Magnetic Card-2000 - See Vot. D 

Readers, MagnetiC Stripe Card-2000 - See Vol. D 

Readers, Punched Card-2000 - See Vol. D 

Readers, Punched Tape-2000 - See Vol. D 

Readers, Static Card-2000 - See Vol. D 

Readers, Time Code-2000 - See Vol. D 

Readouts - See Tubes, Readout (Vol. A) 

Reamers-5400 - See Vol. C 

Receivers, AM/FM (Incl. PreCision Test)-2900 - See 
Vol. 0 

Receivers, Communication-1900 - See Vol. D 

Receivers, Fiber Optic-2475 
AMP, Box 3608, 'Hanlaburg, PA 17105, 800-362-5673 •••••••• C·1185,1271-1272 
Interoptic8, Purdy Group, 770 Airport Blvd., Burlingame, CA 94010, 415-347-7727 

................................................................. B·1169 
UttOR Poly-Scientific, 1213 N. Main St., Blacksburg, VA 24060-3100, 703-953-4751 

................................................................. B·1171 
t MERET, Inc., 1815 24th St, Santa Monica, CA 90404-4998, 213-828-7496 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• B·1172 
§ Potter" Brumfield, A Siemens Co., 200 S. Richland Creek Dr., Princeton, IN 

47671-0001,812-386-1000 ........................................ B·1571 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Receivers,.Hber Optic-2475 (Cont'd) 
Sharp, Microalel:lronica Div.,Optoelel:lronica, Sharp Plaza, Mahwah, NJ)17430, 

201-529-8757 ••••••••••.••• , •••••••.••••••••.•.•••••••..••••.•• :. 8-1179 
§t Allied Precision Electronics Corp., 1702·D Ponderosa, College Station, TX77840 

.. . . . . . . . . . . . . • •. . . . . . . . • . . . . . . . . •• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409-693-5397 
t AnalOg Modules, Inc., 126 BaywoOd Avenue, ~ongviood, Fl 32750 

· ................................................. ; . . . . . . . . . . . . .. 305-339-4356/4355 
Antel Optronics Inc., 33258 Mainway, Burlington, Ontario, CANADA L7M 1 A6 

· . . . .. . . • . . . . .. . . . . . . . . . • . . . . . •. . . . . . . . . . . . . . . . • . .• • . . . . . . . . . . . . . . . . . . . 416-335-5507 
§Artel Communications Cotp, 22 Kane Indus1rial Dr, Hudson, MA 01749 

....................................................................... 617-562-2100 
AT&T, 555 Union Blvd.. Allentown, PA 18103 .......•.....•..•....... 1-800-372-2447;ln 

Canada:1-800-553-2448 
Avantek, Inc, 3175 Bowers Ave, Santa Clara. CA 95054 .....•..•....... 406-727-0700 

§tCodenolI Technology Cotp, 1086 N. Bwy, Yonkers, NY 10701 .......•.. 914-965-6300 
~Dymec, Inc., 8 Lowell Ave., Winches1er, MA 01890 .....•. 617-72IH870;800-225-1151 
§EOTec Corp, 420 Frontage Road, W. Haven. CT 08516 .......•......... 203-934-7961 
t Foundation Instruments Inc., 24 Colonnade Rd., Nepean. ON, CANADA K2E 7 J6 

...........................•.......................•..•................ 613-226-4000 
§ General Optronics Cotp, 2 Olsen Ave, Edison, NJ 08820 ..•............ 201-549-9000 

Hewlett-Packard Co, 19310 Pruneridge Ave. CIC,IFD, Cupertino, CA 95014 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. call Local SIs. Off. 

§t Honeywell Optoelectronics, 630 e. Arapaho Or, Richardson. TX 75081 ................ . 
214-470-4271 

§t ITT Electro-OpIical Prods., ITT Corporation. 7635 Plantation Rd.. Roanoke, VA 24019 
· . . . •• . . . . . . . . . . . . . . . . . . . . •• . . . . . . . • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 703-563-0371 

§t Laser Oiode.lnc., Morgan Crucible, 1130 Somerset. St.. New Brunswic~ NJ 08901 
..........•............................................................ 201-249-7000 

LeCroy Cotp, 700 S. Main St., Spring Vly, NY 10877 ..................•. 914-425-2000 
t Manage, Inc., Fibre Optics EIctms. Sys. Grp, P.O. Box 175, 40 Nichols Rd., Chicopee, MA 

01014 ..........................................•..•...............•.. 413-592-9123 
tMath Assocs., 2200 Shames Or, Westbury, NY 11590 .................. 516-334-6800 

§t NEC Electronics, Inc., 401 Ellis Street, Mountain View, CA 94039-7241 .. 415-960-6000 
tOptelecom, Inc, 15930 Luanne Dr, Gai1hersburg. MD 20877 ............ 301-840-2121 

OrIel Corp., 2015 W. Chestnut St, Alhambra. CA 91803 ................. 818-281-3636 
Photodyne Inc, 3760 Calle Tecate, Camarillo, CA 93010 .. , . .. ..... .. . .. 805-388-8378 
Rockwellintemational Telecommunications, 1200 N. Alina Rd., Richardson, TX 75081 

· . . . . •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .. 214-996-5000 
t Ross Engineering Corp., 540 Wes1ches1er Or, Campbell, CA 95008 ..... 408-377-4621 

§t SpecTran Cotp, 50 Hall Road, Sturbridge. MA 01566 .•..•..•.........•• 61.7-765-0851 
§t Standard Wire & cable Co, 2345 Alaska Ave., EI Segundo, CA 90245 ... 213-536-0008; 

(800)-447-0008/821-5276 
SumRronlcs, Inc. Sumoomo Corporation, 580 N. Pastoria Ave., Sunnyvale, CA 94086 

•.......•...........................•...•.............•...............• 406-737-7683 
Tektronix, Inc, P.O. Box 500. 76/260, 8esverton, OR 97077 .•..•....... 800-835-9433 

t Teledyne Microelectronics, 12964 Panama St.. Los Angeles, CA 90086 
.....•........••..•...........................•....•.... 213-822-8229;213-870-9631 

§tViconIndus1ries,Inc., 525 Broad Hollow Rd., Melville, NY 11747 ......... 516-293-2200 

Receivers, Field Intensity, Microwave - See Receivers, 
Microwave (Vol. D) 

Receivers, Fixed Frequency-2900 - See Vol. D 

Receivers, Frequency Shift-1900 - See Vol. D 

Receivers, Headphone - See Handsets, etc. (Vol. D) 

Receivers, Loran & Omega-1900 - See Vol. D 

Receivers, Microwave-3400 - See Vol. D 

Receivers, Monitoring, Communications-1900 - See 
Vol. D 

Receivers, NBS-2900 - See Vol.D 
Receivers, Telemetry-1900 - See Vol. D 

Receivers, Tone-1900 - See Vol. D 

Receivers, TV - See Monitors, Video (Vol. D) 

Receivers (MIL)-3475 -See Vol. D 

Receivers (MIL), Acoustic Intercept-3475 - See Vol. D 

Receivers (MIL), Digital Warning-3475 - See Vol. D 

Receivers,(MIL), ECM-3475 - See Vol. D 

Receivers (MIL),Elint-3475 - See Vol. D 

Receivers (MIL), ESM-3475 - See Vol. D 

Receivers (MIL), GPS-3475 - .see Vol. D 

Receivers (MIL), Handoff-3475 - See Vol. D 

Receivers (MIL), IFM-3475 - See Vol. D 

Receivers (MIL), IR Warning-3475 - See Vol. D 

Receivers (MIL), Missile Launch Warning-3475 - See 
Vol. D 

Receivers (MIL), Radar Warning-3475 - See Vol. D 

Receivers (MIL), Radio-3475 - See Vol. D 

PRODUCT INDEX & DIRECTORY 

Receivers (MIL), Recon-3475 ~ See Vol. D 

Receivers (MIL), Search-3475 ..... See Vol. D 

Receivers (MIL), Shipboard-3475 - See Vol. D 

Receivers (MIL), Submar(ne-3475.- See Vol. D 

Receivers (MIL), Surveillance-3475 - See Vol. D 

Receivers (MIL), Warning-3475 - See Vol. D 

Receptacles - See Connectors (Vol. C), Jacks (Vol. ), 
Sockets 

Receptacles, Power - See Sockets, Power (Vol. C) 

Recognition & Response Equipment, Speech-2000 -
See Vol. D 

Recorders, Cartridge, Bubble Memory-2000 - See 
Vol. D 

Recorders, Computer Data-2000 - See Vol. D 

Recorders, Electrostatic-3000 - See Vol. D 

Recorders, Event/Multievent-3000 - See Vol. D 

Recorders, FM - See Recorders, Magnetic Tape (Vol. D) 

Recorders, Graphic:: - See Recorders, Specific Types 
(Vol. D) 

Recorders, MagnetiC Tape-2000 - See Vol. D 

Recorders, Polar-3000 - See Vol, D 

Recorders, Program Loading-2000 - See Vol. D 

Recorders, Pyrometer - See Pyrometers, Recording 
(Vol. D) 

Recorders, Sound Level-1300 - See Vol. D 

Recorders, Strip Chart-3000 - See Val. D 

Recorders, Transient-3000 - See Vol. D 

Recorders, Vibration-3000 - See Vol. D 

Recorders, Video-1900 - See Vol. D 

Recorders, x-v - See Plotters x-v (Vol. D) 

Recorders (MIL), Magnetic Tape-3475 - See Vol. 0 

Recorders (MIL), RHAW-3475 - See Vol. D 

Recording Systems (MIL)-3475 - See Vol. D 

Rectifier ASsemblies-4800 - See Vol. A 

Rectifiers, Blocks-4800 - See Vol. A 

Rectifiers, Bridges & Assemblies-4800 - See Vol. A 
Rectifiers, Cartridge-4800 - See Vol. A 
Rectifiers, Electron Tube - See Tubes, Rectifying (Vol. A) 

Rectifiers, General Purpose, Surface Mount-4800 - See 
Vol. A . 

Rectifiers, Germanium-4800 - See Vol. A 

Rectifiers, Schottky, Surface Mount-4800 - See Vol. A 

Rectifiers, Selenium-4800 - See Vol. A 

Rectifiers, Silicon-4800 ...., See Vol. A 

Rectifiers, Silicon Controlled - See Thyristors (Vol. A) 

Rectifiers, Surface Mount-4800 -See Vol. A 

Rectifiers, Ultrafast-4800 - See Vol. A 

Rectifiers (MIL), Semiconductor-2440 
t Electronic Devices, Inc., 21 Gray Oaks Ave., YOllkers, NY 10710, 914-965-4400 

................................................................. A-2131. 
tVoHage MuHlpliers, Inc., 8711 W. RooseveH Ave., Visalia, CA 93291, 209-651-1402 

....................................................... , ••••••••• A-2151 
§t International Rectifier Corp., Semiconductor Div, 233 Kansas St.. EI Segundo, CA 90245 

.....................................•................................. 213-772·2000 
t NWL Transformers, Rising Sun Rd., P.O. Box 358, Bor_wn, NJ 08505 

....................................................................... ·609-298-7300 
Semicon Components, Inc.. Div. 01 Semicon,lnc, 10 North Ave., Burlington. MA 01803 

. . . . . . .. . . . . .. . . . . .. .. . . . . . . . . . .. . . . . .. . . . . . . . . ... •. . .. . .. . .. .. . .. .. ... 617-272-9015 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
§t Semtech, 652 Mitchell Rd., Newbury Park, CA 91320 """"""""."".""."".. 805-498-2111 

Sprague Electric Company, Passive Components Group, 41 Hampton Rd., P. O. Box 
9102, Mansfield, MA 02048-9102." ................................... 617-339-8900 

Sprague Electric Company, The Semiconductor Group, 115 Northeast Cutoff, Box 2036, 
Worcester, MA 01613-2036 ... "" .. " ..... " ... " .. " .. " ..... " ............ 617-853-5000 

§ Texet Semiconductors; 301 Texet Dr, Allen, TX 75002 .. " ..... " ..... " .. " 214-727-1111 
§tTRW Optoelectronics Div,1215 W. Crosby Rd, Carrollton, TX 75006 ... 214-323-2200 

Reducers, Speed - See Gear Heads & Speed Reducers 
(Vol. B) 

Reels, Tape - See Tape Recording Accessories (Vol. D) 

Reference Books - See Technical Books (Vol. D) 

References, DC Voltage-2900 - See Vol. D 

Refrigerants, Spray-1600 - See Vol. C 

Refrigerated Cooling Equipment - See Air Conditioners 
(Vol. C) 

Refrigerators, Environmental Test-2550 - See Val. D 

Regulators, Current-4000 - See Vol. D 

Regulators, Frequency-4050 - See Vol. D 

Regulators & References, Silicon-Also See Diodes, 
Zener & Stabistors-4800 - See Vol. A 

Regulators & Stabilizers, Voltage-Also See 
Transformers, Voltage Regulating-4000 - See Vol. D 

Regulators, Pulse-Width Modulating, Surface Mount-
3130 - See Vol. A 

Regulators, Voltage, Surface Mount-4800 - See Vol. A 

Relays, Antenna - See Relays, RF (Incl. Antenna & 
Coaxial) (Vol. B) 

Relays, Audio Operated - See Relays, Frequency 
Selective (Vol. B) 

Relays, Coaxial - See Relays, RF (Vol. B) 

Relays, Contact - See Relays, Power (Vol. B) 

Relays, Cradle-4500 
§ Allied Control, Div. 01 Telemanique, Inc., 100 Relay Rd., Plantsville, CT 06479, 

203-621-6771 ............................................... S-I360,1363 
§t Aromat Corp., 629 Central Avenue, New Providence, NJ 07974, 201-464-3550 

. .. .•.. ..................................................... S-1375,1378 
Eichhoff Electronics, 205 Hallene Rd., Warwick, RI 02886, 401-738-1440 

• .................... ........ ............................... S-1412-1413 
§ Polter & Srumfield, A Siemens Co., 200 S. Richland Creek Dr., Princaton, IN 

47671'11001,812-386-1000 ........................................ S-I559 
§ Schrack North America Corp., 1995 Pond Rd., Ronkonkoma, NY 11779-7209, 

516-737-0099 ............................................... S-1579-1584 
§American Zeitler, 16881 Hale Ave, Irvine, CA 92714 ""."""""".""."".""." 714-660-1670 

Bliley Electric Co, 2545 W. Grandview Blvd, Erie, PA 16506 ............ 814-838-3571 
§ Bloxcom Corporation, A Siemens Company, 1130 Larkin Dr, Wheeling, Il 60090 

.................................... """""""""""'" 312-52(}-8010 
§ FEME Electronics, Inc., 661 W. Germantown Pike, No. 206, Plymouth Meeting, PA 19462 

................................................. 215-941-0366 
§IDEC Corporation, 1213 Elko Drive, Sunnyvale, CA 94089-2211 ......... 408-747-0550 
§ line Electric Products, 122 Naubuc Ave., Glastonbury, CT 06033 ........ 203-659-3573; 

1-800-331-1137 
§ Magnecraft Electric Co, 1910 Techny Road, Northbrook, Il 60062-5376 

..................................................................... 312-564-8800 
Master Electronic Controls, P.O. Box 25905, los Angeles, CA 90025 .... 213-452-1336 
Telemecanique, Inc, Allied Contro( 100 Relay Ad, Plantsville, CT 06479 

203-621-6771 

Relays, Crystal Can, 112 Crystal Can-4500 
§t Airpax Company, A Division 01 North American Philips Corp., Husky Park P.O. 

Sox 500, Frederick, MD 21701,301-663-5141 •.••••••••••.•••••••••• S-1357 
t AlUed Control, Div. 01 Telemanique, Inc., 100 Relay Rd., Plantsville, CT 06479, 

203-621-6771 .................................................... S-1359 
Aromat Corp., 629 Central Avenue, New Providence, NJ 07974, 201-464-3550 

" ................................................................. S-1375 
§t CommuniCations Inatruments, Inc., P.O. Box 520, Hwy. 74 East, Fairview, NC 

28730,704-628-1711 ••••••.••• ".................... S-I388,I390-1391,1393 
§t Electronic Specially Corp., 14511 N.E. 13th Ave., P.O. Sox 3501, Vancouver, WA 

98668-3501,206-574-5000 ................................... S.1416-1419 
§t Genlcom Corp., 1 Genlcom Dr., Waynesboro, VA 22980, 703-949-1471 

•••••••••••••••••••• , ••.••••.•••••.••••••••.••••.• ,......... S-I448-1449 
§t HI-G Compsny, A Subsidiary 01 Nytronlcs Inc., 101 Locust St., Hartford, CT 

06114, 203-522-8600 •••.••••••••••••••••••••• :.... S-1478,1483·1485,1487 
§t Potter & Srumfield, A Siemens Co., 200 S. Richland Creek Dr., Princaton, IN 

47671041001,812-386-1000 •••••••••••••••••••• ,......... S-1559,1561,1568 
§t Struthers-Dunn, Inc., Subsidiary 01 Nytronlcs, Inc., Lamb's Rd., PItman, NJ 

08071-41901,609-589-7500 ........................ ,............... S-I592 
American Zeftler, 16881 Hale Ave., Irvine, CA 92714 .................... 714-66(}-1670 

t Babcoct<, Inc., 1717 West Collins Ave., Orange, CA 92887............... 714-833-3700 

Relays, Current Sensing-4500 
t Computer Components, Inc., 629 Fifth Ave., Pelham, NY 10803 ........ . 

§t Deutsch Aelays, Inc., 65 Daly Road, East Northport, NY 11731 ......... . 
Master Electronic Controls, P.O. Box 25905, los Angeles, CA 90025 ... . 

§ Relay Specialties, 17 Raritan Ad, Oakland, NJ 07436 .................. . 
t Sigma Instuments, Pacific Scientific, 170 Pearl St, Sraintree, MA 02184 

§t Solid State Electronics Corp, 18846 Parthenia St, Northridge, CA 91324 

Telemecanique, Inc., Allied Contro( 100 Relay Rd, Plantsville, CT 06479 

914-738-1611 
516-499-6000 
213-452-1336 
201-337-1000 

617-843-5000 

818-993-8257 

· . . . . . . . . . . . . . . . . . . . . . .. . . . • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .. 203-621-6771 
tWal~ A. T, Co, 55 Service Ave., Warwick, AI 02886 ..................... 401-739-0740 

Relays, Current Sensing-4500 
Alrpax Company, A Dlvlalon 01 North American Philips Corp., Husky Park P.O_ 

Box 500, Frederick, MD 21701,301-663·5141 ••••••••••••••••••••••• S-1357 
Allech Corporation, 349 Ate. 206, Somerville, NJ 08878, 201-359-4454 

• .. • • • . . • • • • • • • . .. • • • .. • • • • • • • • • • . • • • • • • • . •. • . • . • • •• S-I365,1640, C-II62 
§ American Relays, Inc., 10306 Norwalk Slvd., Santa Fe SprIngs, CA 90670, 

213-944-0447 .... _ ....................................... _ • .. • • ... 801366 
§ American ZeItler, 18881 Hale Ave., Irvine, CA 92714, 714-660-1670 ••• _ ••.•.• 

S-I372-1373 
§t Aromat Corp., 629 Central Avenue, New PrOVidence, NJ 07974, 201-464-3550 

• . • • • .. . • • • .. • • . . .. .. • • • • .. • • • • • • • • • • • • • • • • • • • • .. • • • • • • • • • •• S-1375-1377 
§ Clare Division, General Instrument Corp., 3101 W. Pratt Slvd., Chicago, IL 60645, 

312·262-7700 ••••••••• ,.......................................... S·I384 
Coto Corporation, 55 DuPont Drive, Providence, RI 02907, 401-943-2686 

................................................................. S-I395 
Douglas Randall, 6 PawcatUCk Ave., Pawcstuck, CT 06379, 203-599-2075 

............................................................ S-1403,1405 
EIec-Trol, Inc., 26477 N. Golden Valley Rei., Saugus, CA 91350, 805-252-8330 

................................................................. S-1415 
Fl Jennings, Fllnds., 970 Mclaughlin Ave., San Jose, CA 95122-2896, 

408-292-4025 ............................................... S·1424-1425 
§t Genicom Corp., 1 Genlcom Dr., Waynesboro, VA 22980, 703-949-1471 

............................................................ S·I448-1449 
§t Heinemann Electric Co., Srunswick Pike; All Ate. # I, P.O.Box 6800, 

lawrenceVille, NJ 08648-0800, 609-882-4800 ••.••••••.••••.•.•.•••• S.1315 
§ Inatrumentatlon & Control Sys., 520 Interstate Rd, Addison, IL 60101, 

312-543-6200 .................................................... S-I499 
§t Laach Relay Division, leach Corporation, 5915 Avalon Slvd., Los Angeles, CA 

90003, 213·232-8221 ........ , ............................. ,...... S-1525 
t logltek, Inc., 101 Christopher St., Ronkonkoma, NY 11779, 516-467-4200 

.............................. _ ........ _ .................... S·1532·1534 
§ Magnecraft Electric Co., 1910 Techny Road, Northbrook, IL 60062-5376, 

312-564-8800 ......................... ;.......................... S-I535 
§ Mldtex Relays, Inc., 9S2 Sutterfield Trail, EI Paso, TX 79908, . 

915-772-1061;1-800-MIDTEXI ..................................... S-I540 
§ Polter & Srumfield, A SIemens Co., 200 S. Richland Creek Dr., Princaton, IN 

47671-0001, 812-386-1000 ........................................ S-I559 
Schrack North Amertca Corp., 1995 Pond Rd., Ronkonkoma, NY 11779-7209, 

516-737-0099 ............................................... S.I579-1584 
Struthers-Dunn, Inc., Subsidiary 01 Nytronlcs, Inc., Lamb.'s Rd., Pitman, NJ 

08071..()9()1,609-589·7500 ........................................ S-I592 
Teledyne Relays, Teledyne, Inc., 12525 Daphne Ave., Hawthorne, CA 90250, 

213-777-0077 .................................................... S-I602 
§ Wabash Relay & Electronics, Kearney·Natlonal Company, Firat & W_ Streets, 

P.O. Box 708, Wabash, IN 46992, 219-583-2191 ••••••••••••••••.•••• S-1610 
tAmerican Aerospace Controls, 570 Smith St, Farmingdale, NY 11735 .. 516-694-5100 

§t Amperite Co., Inc., 600 Palisade Ave., Union City, NJ 07087 ............. 201-864-9503 
t Argent Electronics, 3245 S. County Rd., 25A, Troy, OH 45373 ........... 513-335-0031 
tBabcock, Inc., 1717 West Collins Ave., Orange, CA 92667 ............... 714-833-3700 
§ Basler Elec, Ate. 143, Highland, Il 62249 ............................... 618-654-2341 

Cardinal Control Co, 110 Kensington Rd., Kensington, CT 06037 ....... 203-828-6379 
§ Cornel~Dubilier Elctms./Sangamo Weston Comps. Div, 1605 E. Rodney-French Blvd, 

New Bedford, MA 02741 ............................................. 617-996-8561 
Crompton Instruments, 2763 Higgins Road, Elk Grove Village, Il 60007 

....................................................................... 312-593-1107 
Crompton Instrs., Hawker Siddley, 2783 Old Higgins Rd, Elk Grove Village, Il 80007 

....................................................................... 312-593-1107 
§ Diversified Electronics, Inc, P.O. Box 1140, Evansville, IN 47706-1140 .. 812-426-2806 

Douglas Electronics, 718 Marina Blvd., San leandro, CA 94577 ......... 415-483-8770 
§ Durakool, Inc, American Electronic Components, 1010 N. Main St, Elkhart, IN 46514 

....................................................................... 219-264-1116 
§t Eaton Corp.lCutler-Harnmer Prods, Aerospace & Commercial Controls Div, 4201 N. 

27th St, Milwaukee, WI 53216 ... .. .. .. .. .. .. .. .. . .. .. . .. .. .. .. .. .. ... 414-449-7487 
Electronic Instruments & Speciaity Corp., 42 Pleasant St, Stoneham, MA 02180 

....................................................................... 617-438-5300 
§t E-Tron Corporation, 30 Ethel Rd, Edison, NJ 08817 ...•..•..•...•...... 201-287-9039 

Fifth DimensiOn, Inc., 801 New York Ave, Trenton, NJ 08638 ........... 609-393-8350 
§tFumas Elec; 1197 McKee St, Batavia, Il60510 ........................ 312-879-6000 

§Gunther, W, GmbH, Vimsberger Strasse 51, 0 8500 Numberg82, WEST GERMANY 
· . . . . . . . . . . . . .. ... . . . . . . . . .... . . . . . .. . . . ... . .. .. . . . . .. .. . .. ... (0)911/65521 or 65520 

Harnifton standard Controls, 9100 Airport Dr, P.O. Box 11648, Fort Wayne, IN 46859 
...............................................•....................... 219-747-6142 

§Harnlin, lake & Grove Sts,lake Mills, WI 53551 ........................ 414-648-2361 
Hasco Components, Inc., 247-40 Jericho Tpke., Bellrose Village, NY 11001 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 518-328-9292 
INRESCO, Inc., 654 Ocean Road, PI PIeasent, NJ 08742 ............... 201-892-5881 
Jaico Products, JaidingerMfg. Co, Inc., 1921 W. Hubbard St, Chicago, Il 80622 

.....•....... :......................................................... 312-421-1090 
t Jettron Products, P.O. Box 337; E. Hanover, NJ 07936 .................. 201-887-0571 
§ H. Kuhnke, Inc., 26 W. Highland Ave., Atlantic Highlands, NJ 07716 ....... 201-291-3334; 

800-221-0714 
§Larson Instrument Greenbush Ad, Orangeburg, NY 10962 ............. 914-359-3800 

§t leach Control Products Div,leach Corporation, 6900 Orangethorpa Ave., Buena PI<, CA 
90620 . . .. . . . .•.•.. .. . .. . .. . .•. .•..•. . .. .. .. .. ..•. .. .. .... .. .. •. ... ... 714-739-0770 

EEM 1988 §,-Product sold through distributors t-Product meets MIL specs 



Relays, Current· sensing"4500 (Cont'd) 
Lib$1yControls, 500 BrookforesiAve.,Shorewood, Il60435 . .. •. . .. ..•. 815-725-224.1 

§t Line Electric Products, 122 Naubuc Ave., Glastonbury, CT 06033 ........ 203-659-3573; 
1-800-331-1137 

Master Electronic Controls, P.O. Box 25905, Los Angeles, CA 90025 ..•• 213-452-1336 
§ OhmHe Manufacturing Co., 3601 W. Howard St, Skokie, IL 60076 ....... 312-675-2600 

Relay Service Co, 1300 N. Pulaski Rd., Chicago, IL 60651 ............•. 312-252-2700 
§ Relay Specialties, 17 Raritan Ad., Oakland, NJ 07436 ....•.•...••..•.•.. 201-337-1000 
§ Sigma Instuments, Pacific Sciantilic, 170 Pearl Sl, BraIntree, MA 02184 

........................••.•...•..•............•..•••......•........•.. 617-843-5000 
§Square 0 Co, Executive PlaZa, PalaUne, IL 60067...................... 312-397-2600 

§tSTI. Control Components Div, 9520 Black Mountain Ad., San Diego, CA 92126-4507 
.•.•..................•.......•.........• ,............... 619-566-7680;80Q-826-5053 

Tempo Instrument, Inc., 87 Modular Ave., Commack, NY 11725 .•..•.... 516-864-3700 
§ Theta-J Corporation, 8 Corporate P~ 107 Audobon Ad., Wakefield, MA 01880. 

...............•...•..•..•..•................•.. .........•.•............ 617-246-4000 
tWilmarElecIronics, Inc., 2430 Amsler Sl, Torrance, CA 90505 .......... 213-326-6668 

Relays, Differential-4500 
§ Clare Division, General Instrument Corp., 3101 W. Pratt Blvd., Chicago, Il60645, 

312-262-noo .................................................... 8<1384 
§t leach Relay Division, leach Corporation, 5915 Avalon Blvd., Los Angelea, CA 

90003, 213-232-6221 ••••••••••••••••••••••••••••••••••••••••••••• B-1524 
§ Potter & Brumfield, A Siemens Co., 200 S. Richland Creek Dr., Princeton, IN 

47671-D001,812-386-1ooo ........................................ B-1559 
§ Struthe ..... Dunn, Inc., Subsidiary of Nytronics, Inc., lamb'S Rd., Pitman, NJ 

08071-D901,809-589-7500 •••••••••••••••••••••••••••••••••••••••• B·1592 
§t ~e Co., Inc., 600 Palisade Ave., Union CHy, NJ 07087 ............. 201-864-9503 
§t Antex Electronics Corp., 16100 S. Figueroa Sl, Gardena, CA 90248 ..... 213-532-3092 

t Argent Electronics, 3245 S. County Rd., 25A, Troy, OH 45373 ........... 513-335-0031 
§ Basler EIec., Rle. 143, Highland, IL 62249 ............................... 618-654-2341 

Cardinal Control Co; 110 Kensington Rd., Kensington, CT 06037 ....... 203-828-6379 
t Computer Components, Inc., 629 Filth Ave., Pelham, NY 10803 .......•. 914-7:38-1611 

Douglas Randal~ 6 Pawcatuck Ave., Pawcatuck, CT 06379 ...........•. 203-599-2075 
§tE-Tron Corporation, 30 Ethel Rd., Edison, NJ 08817 .................... 201-287-9039 

Fifth Dimension, Inc., 801 New York Ave., Trenton, NJ 08638 ........... 609-393-8350 
HamiHon Standard Controls, 9100 Airport Or, P.O. Box 11648, Fort Wayne, IN 46859 

...........•.............•...........................•..•..•........... 219-747-6142 
Hasco Componsnts, Inc., 247-40 Jericho Tpke., Bellrose Village, NY 11001 

· . . . . • . . . • . . • . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . .. 516-328-9292 
§ Larson Instrument Greenbush Rd., Orangeburg, NY 10962 ............. 914-359-3900 

Master Electronic Controls, P.O. Box 25905, Los Angeles, CA 90025 .... 213-452-1336 
tWilrnar Electronics, Inc., 2430 Amsler St, Torrance. CA 90505 .......... 213-326-6668 

Relays, Frequency Selective-4500 
§t laach Relay Division, Leach Corporation, 5915 Avalon Blvd., Los Angeles, CA 

90003, 213-232-8221 ............................................. B'1524 
Mech CorporaUon, 349 Ate. 206, Somerville, NJ 08876 . . . . . . . . . . . . . . . . . 201-359-4454 

§t Antex Electronics Corp, 16100 S. Figueroa St, Gardena, CA 90248 .. . .. 213-532-3092 
t Argent Electronics, 3245 S. County Rd., 25A, Troy, OH 45373 ........ :.. 513-335-0031 

Cardinal Control Co~ 110 Kensington Ad., Kensington, CT 06037 ....... 203-828-6379 
Crompton Instruments, 2763 Higgins Road, Elk Grove Village, IL 60007 

..................•.............•........................••............ 312-593-1107 
§Diversified Electronics, Inc, P.O. Box 1140, Evansville, IN 47706-1140, .. 812-426-2806 

Douglas Rsndal~ 6 Pawcatuck Ave., Pawcatuck, CT 06379 ............. 203-599-2075 
Hasco Componsnts, Inc., 247-40 Jericho Tpke., Bellrose Village, NY 11001 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . 516-328-9292 
§t Leach Control Products Div, Leach Corporation. 6900 OrangelhorpeAve., Buena Pk. CA 

90620 ........................................ , . . . . . . . . . . . . . . . . . . . . . .. 714-739-0770 
§t Une Electric Products, 122 Naubuc Ave., Glastonbury, CT 06033 ........ 203-659-3573; 

l-8OQ-331-1137 
Master Electronic Controls, P.O. Box 25905, Los Angeles, CA 90025 .... 213-452-1336 
Matrix Systems Corp., 5177 N. Douglas Fir Rd., Calabasas, CA 91302 .. 818-992-6776 

tSolid State Electronics Corp, 16646 Parthenia St, Northridge, CA 91324 
· ...•. . .. . . ... . . .. . .. . .. .. . . . ..... ..•.. .. . .. . .. . .. ..•.. .. .. .. .. ... .. ... 818-993-8257 

tTempo Instrument, Inc., 87 Modular Ave., Commack, NY 11725 ......... 516-864-3700 
§Tetragenics, 55 E GranHe, P.O. Box 1338, Butte, MT 59701 •............ 406-782-9161 
tWilmar Electronics, Inc., 2430 Amsler Sl, Torrance, CA 90505 ........•. 213-326-6668 

Relays, General Purpose-4500 
Alrpax Company, A Division of North AmerIcan PhlUpa Corp., Husky Park P.O. 

Box 500, Frederick, MO 21701, 301-663-5141 ••••••••••••••••••••••• B.1357 
§ Allied Control, Div. of Talemanlque, Inc., 100 Relay Rd., Plantsville, CT 06479, 

203-621-6771 •••••••••••••••••••••••••••••••••••••••••••••••••••• 8<1363 
§ American Zettler, 16881 .... Ie Ave., Irvine, CA 92714, 714-660-1670 •••••••••• 

8<1372-1373 
§t Aromat Corp., 629 Central Avenue, New Providence, NJ 07974, 201-464-3550 

•••••••••••••••••••••••••••••••••• •.••••••••••••••••••••••••• B-1375,1380 
AT&T, 555 Union Blvd., Allentown, PA 18103, 1-600-372-2447;ln 

Cenada:1-600-553-2448 ••••••••••••••••••••••••••••••••••••••••••• B0 1383 
§ Augat Alcoewltch, 1551 Osgood St., N. Andover, MA 01845, 617-685-4371 

•••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••• B-1656-1657 
§ Clare DiVision, General Instrument Corp., 3101 W. Pratt Blvd., Chicago, IL 60645, 

312-262-noo •••••••••••••••••••••••••••••••••••••••••••••••••••• B-1384 
§t Communications Instrumenta, Inc., P.O. Box 520, Hwy. 74 East, Fairview, NC 

28730, 704-628-1711 •••••••••••••••••••••••••••••••••••••••• B.1388-1391 
Colo Corporation, 55 DuPont Drive, Providence, RI 02907, 401-943-2688 

Crydom Company, 17215 Studebaker Rd.,"No. 328, Cen\tos, CA 90701, 
213-865-3536 .................................................... B-1398 

§Dettrol Controla, 2745 S.19th St., Milwaukee, WI 53215, 414-671-6800 
• • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• B-14OO-1401 

Eichhofl Electronics, 205 Hallene Rd., Warwick, RI 02886, 401-738-1440 
• .. • • • .. • • • • • • • • • • • • • • • • .. • • • • • .. • .. • • • • • • • • • • • A.1648,1650, B.1412-1413 

EIeC-Trol, Inc., 26477 N. Golden Valley Rd., Saugus, CA 91350, 805-252-8330 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• B-1414-1415 

PRODUCT. INDEX & DIRECTORY 
Fifth Dimension, Inc., 801 New York Ave., Trenton, NJ 08638, 809-393-6350 

• ••••••••••••••••••••• ; • • •• • • • •• • • •• • • • • • • •• • • • • • • • • • • • • • • •• 8<1420-1421 
§ Fujitsu CompOnenta of America, 3320 Scott Blvd., Santa Clara, CA 95054, 

408-727-1700 ••••••••••••••••••••••••••• 8<1428-1429,1431-1433,1435-1446 
§tGenicom Corp., 1 Genlcom Dr., Waynesboro, VA 22980,703-949-1471 

•••••••••••••••••••••••••• •.••••••••••••••••••••••••••••••••• B-1449,1451 
Gordos Corpoiation, Reed Relay Division, 1903 Town West DrIve, P.O. Box 824, 

Rogera, AR 72757, 501-636-2111 .................................. B.1453 
Gordoa CorporeUon, A Flint Induatrlea Company, 1000 N. Sscond St., P.o. Box 

824, Rogera, AR 72757,501-636-5000 •••••••••••••••••••••••.• B.1457,1483 
§ Grayhillinc., 561 Hiligrove Ave., la Grange, IL 60525, 312-354-1040 •••• 8<1464 

Hamlin,lake & Grove Sts., lake Milia, WI 53551, 414-648-2361 ••••••••• B.1467 
§t HI-G Company, A Subsidiary of Nytronlcslnc., 101 locust St., Hartford, CT 

06114,203-522-8600 ................................... B.1478,1483,1486 
§ IDEC Corporation, 1213 Elko Drive, Sunnyvale, CA 94089-2211, 408-747-D550 

• • • • • • • • • • • . • • • • . • • • . • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • •• B·1494-1496 
International Rectffier Corp., Samlconducler Div., 233 Kansas St., EI Segundo, CA 

90245,213-772-2000 •••••••.•• c.................................. B.1501 
§ m CompOnenta, m Corporation, 5 Jenner .st., Ste. 100, Irvine, CA 92718, 

714-727-3001 •••••.••••••••••••••••••••••••••••••• B-1502-1503,1506-1509 
§t Leach Relay Division, Leach Corporation, 5915 Avalon Blvd., Los Angeles, CA 

90003,213-232-8221 ............................................. B·1525 
§t Une Electric Products, 122 Naubuc Ave., Glastonbury, CT 06033, 

203-659-3573;1-800-331-1137 ••••••••••••••••••••••••••••••••••••• B·1531 
§ Magnecralt Electric Co., 1910 Techny Road, Northbrook, IL 60062-5376, 

312-564-8800 •••••••••••••••••••••••••••••••••••••••••••••••••••• B.1535 
Mallory Tlmera, Emhart EIec./Elctm. Grp., 3029 E. Waahlngton St., Indianapolis, 

IN 46201, 317-636-5353 ••••••••••••••••••••••••••••••••••••••••••• B.1536 
§ Mldtex RelayS, Inc., 9B2 Butterfield Trail, EI Paso, TX 79906, 

915-772-1061;1-600-MIDTEX1 ••••••••••••.••••••••••••••••••• 8<1538-1539 
§ NEC Electronics, Inc., 401 Ellis Street, Mountain View, CA 94039-7241, 

415-960-6000 ............................................... B-1544,1546 
§ Omron Elctms., Inc., Control Compa. Dlv., One E. Commerce Dr., Schaumburg, IL 

60173,312-843-7900 ••••••••••••••••••••••••••••••••••• B-155O-1552,1554 
§t Potter & Brumfield, A Siemens Co.,2DD S. Richland Creek Dr., Princeton, IN 

47671-0001,812-386-1000 ••••••.••••••• ,..................... B-1559,1564 
§ Schrack North America Corp., 1995 Pond Rd., Ronkonkoma, NY 11719-7209, 

516-737-D099 •••••••••••••.••••••••••••••••••••••••••••••••• a.1579-1584 
t STI, Control Componenta Div., 9520 Black Mountain ~d., San Diego, CA 

92126-4507,619-566-7680;800-626-5053 •.•••••••••••.••••••••••••• B-159O 
§ Struthers-Dunn, Inc., Subsidiary of Nytronics,lnc., lamb's Rd., Pitman, NJ 

08071-D901, 809-589-7500 ..•••.••••••••.•••••••••••••.•••••• B.1592-1593 
§t Teledyne Relaye, Teledyne, Inc., 12525 Daphne Ave., Hawthorne, CA 90250, 

213-777-0077 •••.••••.••••••.•.••••••••.••••••••••••••••••••••••• 8<1598 
§Allen-Bradley Co., Industrial Control Div, 1201 S. Second Sl, Milwaukee, WI 53201 

· ...........................••..................... ,. . . . . . . . . . . . • . . . . .. 414-382-2000 
Mech CorporaUon, 349 Rle. 206, Somerville, NJ 08876 . . .. .. . . . .. . . .. .. 201-359-4454 

§ Amerace Corporation, Newburgh Ad., Hackettstown, NJ 07840 . . . . . . . . .. 201-852-1122 
§ American Control Products, Div. of Precision Timer Co, Inc, 13 Westbrook Ind'L Pk. 

Westbrook, CT 06498 ...........•......................•.....•....... 203-399-6253 
Antex Electronics Corp, 16100 S. FigueroaSt, Gardena, CA 90248 ..... 213-532-3092 

§t AssOciated Electronics & Mig. Corp, 546 Valley Rd., Upper Montclair, NJ 07043 
'....................................................................... 201-783-7800 

§ Automatic Switch Co., 50-60 Hanover Road, Florham Park, NJ 07932 
· .. , . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1-201-966-2000 

Babcock, Inc., 171"1 West Collins Ave., Orange, CA 92667 ..............• 714-633-3700 
Bliley Electric Co, 2545 W. Grandview Blvd., Erie, PA 16506 ............ 814-838-3571 

§ Bioxcom Corporation, A Siemens Company, 1130 Larkin Dr, Wheeling, IL 60090 
· . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . • . . . . • . . . . . . . . . . . . .. . • . .. 312-520-8010 

§Bosch, Robert, Corp, 2800 S. 25th Ave., Broadview, IL 60153 ........... 312-865-5200 
Cardinal Control Co, 110 Kensington Ad., Kensington, CT 06037 ....•.. 203-828-6379 

§ Comell-Dubilier Elctrns./Sangarno Weston ~ Div, 1605 E Rodney-French Blvd., 
New BedIord, MA 02741 ...................•.....................•... 617-996-8561 

§Cornell-Dubilier EIctms., Wayne Interchange, Plaza 1, Wayne, NJ 07470 
· . . •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . 201-256-2000 

Davis Elec. Co, Box 38, Cape Girardeau, MO 63701 .................... 314-335-5547 
Douglas Electronics, 718 Marina Blvd., San Leandro, CA 94577 ......... 415-483-8770 
Douglas Randall, 6 Pawcatuck Ave, Pawcatuck, CT 06379 ............. 203-599-2075 

§ Durakoo~ Inc, Amarican Electronic Componsnts, 1010 N. Main Sl, Bkhart IN 48514 
.................•.................•................................... 219-264-1116 

§Eagle Signal Controls, A Wickes Mig. Co., Box 16100, Austin, TX 78761 
· . . . . . . .• . . • . . . . . • . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .. 512-837-8300 

§t Eaton Corp./Cutler-Harnmer Prods, Aerospace & Commercial Controls DiY, 4201 N. 
27th St, Milwaukee, WI 53216 ........•..•............................ 414-449-7487 

§Electric Switches, Inc., 2478 Fletcher Or, Los Angeles, CA 90039 .•..... 213-66(>-1310 
§ Electromatic Controls Corp., 2495 Pembroke Road, Hoffman Estates, IL 60195-2010 

...........•.....•............•..•............•........••.............. 312-882-5757 
Electronic Instruments & SpeciaHy Corp, 42 Pleasant Sl, Stoneham, MA 02180 

· .................................................. i. . . .. . . . . . . . . . .. . . . 617-438-5300 
§tElectronic SpeciaHy Corp., 14511 N.E 13th Ave., P.O. Box 3501, Vancouver, WA 

98668-3501 .•....•.............•..••.........•.••.................•.. 206-574-5000 
Elmwood Sensors, 500 Narragansett Park Drive, Pawtucket RI 02861 .. 401-727-1300 

§Emi Components, 520 Southlake Blvd., Richmond, VA 23236 ........... 804-794-6387 
§tE-Tron CorporaUon, 30 Ethel Rd., Edison, NJ 08817 ..............••.•.. 201-287-9039 

§FEME Electronics, Inc., 661 W. Germantown Pike, No. 206, Plymouth MeeUng, PA 18462 
....................•......•.....••........•....... , ....•.•..........•• 215-841-0366 

§tFumas EIec., 1197 McKee Sl,Batavia, IL 60510 ...............•...•.•.. 312-879-6000 
§GC-Thorsen, 1801 Morgan Sl, P.O. Box 1209, Rocklord, IL 61105-1209 

....•....•..........•...............••......•.••.••...........•...•.•.. 815-968-9661 
GTE SUPPLY, .GTE Communications Systems, 5225 Wiley Post Wey, SaH lake CHy, UT 

84116 . . . . . • . . . . • . . . . . . . . • . . . . . . •• . . . . . . . . • . . . . . . . . . • • • • • . • • . . . . . • . . • . 800-433-4837 
GTE SwHching& Telephone Products, 400 N. WoH Rd., Northlake, IL 60164 

...•....•.........•........•....•••.....•..•...........••..•.........•• 312-681-7100 
§Guardian EIec. Mig. Co., 1550 W. Carroll Ave., Chicago,lL 60607 ......•. 312-243-1100 
§ Gunther, W, GmbH, Virnsberger Strasse 51, 0 8500 Numberg 82, WEST GERMANY 

· .........•....•........•.....•••.•......•.•.........•.....••• (0)911/85521 or 65520 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
Hami~on Standard Controls, 9100 Airport Dr, P.O. Box 11648, Fort Wayne, IN 46859 

....................................................................... 211H47-6142 
Hasco Components, Inc., 247-40 Jericho Tpke., Bellrose Village, NY 11001 

... . . . . . . . . ..... . . ... . . . . . .. . .. . .. . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . .. 516-326-9292 
§Inmark Corp., 147 West Cedar St, Norwalk, CT 06654 ................. 203-866-8474 
§ Interconnect Devices, Inc, 5101 Richland Ave, Kansas City, KS 66106 .. 913-342-5544 

ITT Cannon, 666 E. Dyer Road, Santa Ana, CA 92705-5684 ............. 714-557-4700 
Jaico Products, Jaidinger Mf!J Co, Inc, 1921 W. Hubbard Sl, Chicago, Il 60622 

............ ' ......................................................... 312-421-1090 
§ H. Kuhnke, Inc., 26 W. Highland Ave, Atlantic Highlands, NJ 07716 . . . .. . 201-291-3334; 

800-221-0714 
Master Electronic Controls, p.o. Box 25905, los Angeles, CA 90025 .. 213-452-1336 

§Ohmtte Manulacturing Co, 3601 W. Howard Sl, Skokie,ll60076 ...... 312-675-2600 
Omega Engineerin!J Box 4047, Stamford, CT 06907 .................. 203-359-1660 

§ Philips ECG, Amperex Electronics Corp, A North American Philips Co, 100 First Ave, 
Wattham MA 02254................................................. 617-S9(}-6107 

Relay Service Co, 1300 N. Pulaski Rd., Chicago, Il60651 .............. 312-252-2700 
tRelay Speciatties, 17 Raman Rd., Oakland, NJ 07436.. 201-337-1000 
§Shokai Far Eas~ ltd., 280 North Central Ave, Hartsdale, NY 10530 .... 914-681-0700 
t Solid State Electronics Corp., 18646 Parthenia St, Northridge, CA 91324 

. . . . . . . . . . . . . . .. . .. . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . 818-993-8257 
Spectron Glass & Electronics, Inc., 595 Old Willets Path, P.O. Box 13368, Hauppauge, 

NY 11788......... ....................................... 516-582-5600 
§ Spemco Swttches, 23425 Harper, Box 386, Sl Ciair Shores, MI 48080. 800-482-2828 
§Square 0 Co, Executive Plaza, Palatine, Il 60067 .................... 312-397-2600 
§ Stancor Products, Hamitton Standard Controls, 131 Godfrey Sl, logansport, IN 46947 

.................................................... 219-722-2244 
Stetron International,lnc, 90 Broadway, Buffalo, NY 14203 ............. 716-854-3443 

§Syracuse Elclrns., P.O. Box 4770, Syracuse, NY 13221 ................. 315-488-4911 
§ Syracuse Electronics Pass & Seymour, Inc, P.O. Box 4822, Syracuse, NY 13221 

. . . . . . . . . . . . . . . . . . . . . . . 315-468-6211 
Tane Alarm Products, 247-40 Jericho Tpke, Floral Park, NY 11001 ..... 516-328-3351 

§ T-Bar Incorporaled, Data Switch Corporation, 1 Enterprise Dr, Shetton, CT 06484 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-926-1801 

Telemecanique, Inc, Allied Control, 100 Relay Rd., Plantsville, CT 06479 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . .. .. 203-621-6771 

§ Theta-J Corporation, 8 Corporate PI, 107 Audobon Rd., Wakefield, MA 01880 
................ 617-246-4000 

Vanguard Relay Corp, 333 Strawberry Field Rd., Warwick, RI 02886 .... 401-732-0700 
§ Ward leonard Electric Co., Inc, 31 South Sl, Ml Vernon, NY 10550 .... 914-664-1000 

Relays, High Voltage (500 Volts & Over)-4500 
Airpax Company, A Division of North American Philips Corp., Husky Park P.O. 

80x 500, Frederick, MD 21701, 301-663·5141 .,..................... 8.1357 
Allied Control, Div. of Telemanique, Inc., 100 Relay Rd., Plantsville, CT 06479, 

203-621·6771 .................................................... 8.1362 
§ American Relays, Inc., 10306 Norwalk 8lvd., Santa Fe Springs, CA 90670, 

213-944-0447 .......................................... 8.1366-1367,1369 
Aromat Corp., 629 Central Avenue, New Providence, NJ 07974, 201-464-3550 

............................................................ 8·1375-1379 
§ Clare Division, General Instrument Corp., 3101 W. Pratt 81vd., Chicago, IL 60645, 

312-262-7700 .................................................... 8.1384 
t Computer Components, Inc., 629 Fifth Ave., Pelham, NY 10803, 914·738·1611 

................................................................. 8·1394 
Coto Corporation, 55 DuPont Drive, Providence, RI 02907, 401·943-2886 

••••• c ........................................................... 8.1395 
§ Crydom Company, 17215 Studebaker Rd., No. 328, Cerritos, CA 90701, 

213-865-3536 ............................................... 8·1396,1398 
Douglas Randall, 6 Pawcatuck Ave., PawcatUCk, CT 06379, 203-599·2075 

.................................................. 8·1402-1403,1406,1410 
Etec-Trol, Inc., 26477 N. Golden Valley Rd., Saugus, CA 91350, 805-252-8330 

................................................................. 8·1415 
t FL Jennings, Fllnds., 970 Mclaughlin Ave., San Jose, CA 95122-2696, 

408-292-4025 ............................................... 8.1422,1425 
§ Gordos Corporation, Reed Relay Division, 1903 Town West Drive, P.O. 80x 824, 

Rogers, AR 72757, 501-636·2111 •.•...••.••••••••.•.••••••••• 8.1453,1456 
§ Gordoa Corporation, A Flint Industries Company, 1000 N. Second St, P.O. 80x 

824, Rogers, AR 72757, 501-636-5000 •..•.••••••••••.•.•.••••• B.1457,1463 
Hi-G Company, A Subsidiary of Nytronlcs Inc., 101 Locust St; Hartford, CT 

06114,203-522-8600 ............................................. 8.1492 
§ International Rectifier Corp., Samiconductor Div., 233 Kansas St, EI Segundo, CA 

90245,213-772-2000 ............................................. 8.1501 
t Kilovac Corp., Box 4422, Santa Barbara, CA 93140, 805-684-4560 

.................................................. 8·1510-1511,1513·1515 
§ Magnecraft Electric Co., 1910 Techny Road, Northbrook, IL 6OOp2-5376, 

312-564~00 .................................................... 8.1535 
NEC Electronics, Inc., 401 Ellis Street, Mountain View, CA 94039-7241, 

415-960-6000 ............................................... 8.1547-1548 
§ Potter & 8rumfield, A Siemens Co., 200 S. Richland Creek Dr., Princeton, IN 

47671-0001,812-386-1000 ........................................ 8·1559 
. §t Ross Engineering Corp., 540 Westcheater Dr., Campbell, CA 95008, 408-377-4621 

....................................... , ......................... 8·1577 
§ Silicon Power Cube Corp., 6015 Obispo Ave., Long Beach, CA 90805, 

213-634-9390 ........................... ,................... 8.1586-1588 
§ Struthers-Dunn, Inc., Subsidiary of Nytronica, Inc., Lamb's Rd., Pitman, NJ 

08071-0901,609-589-7500 ........................................ 8.1592 
Attech Corporation, 349 FHa. 206, Somerville, NJ 08876 ........... . . . . .. 201-359-4454 
AT&T, 555 Union Blvd., Allentown, PA 18103 ........................ 1-80(}-372-2447;ln 

Canada:I-80(}-553-2448 
Bliley Electric Co., 2545 W. Grandview Blvd., Erie, PA 16506 ............. 814-838-3571 
Bloxcom Corporation. A Siemens Company, 1130 larkin Dr, Wheeling, Il 60090 

. . . . . . . . .. . . . . . . . . . . . .. . .. . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .... 312-520-8010 
Douglas Electronics 718 Marina Blvd., San leandro, CA 94577 ......... 415-483-8770 
Durakoo( Inc, American Electronic Components, 1010 N. Main St, Elkhart, IN 46514 

..................................................................... 2111-264-1116 

Relays, Hybrid-4500 
§t Eaton Corp.lCutler-Hammer Prods, Aerospace & Commercial Controls DiY, 4201 N. 

27th Sl, Milwaukee, WI 53216 ........................................ 414-449-7487 
Electronic Instruments & SpeciaRy Corp., 42 Pleasant St, Stoneham MA 02180 

· . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . .. .. . . . . . . . . . .. . .. . .. . . . . . .. . .. . . . .. 617-438-5300 
Electroswttch, Untt 01 Electro Sw~ch Corp., 180 King Ave., Weymouth, MA 02188 

· .................................................................... ,. 617-335-5200 
§ FEME Electronics, Inc, 661 W. Germantown Pike, No. 206, Plymouth Meetin!J PA 19462 

· . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. . . . . .. . .. .. ... .. . . .. . . . . . .. . . . .. . . . . . . .. 215-941-0366 
Filth Dimension, Inc, 801 New York Ave, Trenton, NJ 08638 ........... 609-393-8350 

§Gunther, W, GmbH, Virnsberger Strasse 51, 0 8500 Numberg 82, WEST GERMANY 
· ............................................................. (0)911/65521 or 65520 

§ Hamlin, Lake & Grove Sts., lake Mills, WI 53551 ........................ 414-648-2361 
Hasco Components, Inc., 247-40 Jericho Tpke., Bellrose Village, NY 11001 

............... ........................................... 516-328-9292 
§tlnterconnect Devices, Inc, 5101 Richland Ave., Kansas CRy, KS 66106 .. 913-342-5544 

Master Electronic Controls, P.O. Box 25905,los Angeles, CA 90025 .... 213-452-1336 
MSI Electronics, Inc, 34-32 57th St, Woodside, NY 11377 .............. 718-672-6500 

§Relay Speciatties, 17 Raman Rd., Oakland, NJ 07436 ................... 201-337-1000 
§ Square 0 Co., Executive Plaza, Palatine, Il60067 ...................... 312-397-2600 

Standex ElectroniCS, Standex International, 4538 Camberwell Rd., Cincinnati, OH 45209 
..................... ......................... ....................... 513-871-3777 

§ Wabash Relay & Electronics Kearney-National Company, First & Webster Streets, P.O. 
Box 708, Wabash, IN 46992 .......................................... 219-563-2191 

Relays, Hybrid-4500 
§ Aromat Corp., 629 Central Avenue, New Providence, NJ 07974, 201-464-3550 

• . • • • • . • • • . • • • • . • . • . . . • . .. • . • . • . • . . • .. • . . . • . • • . . . . • . .. • . • ... 801375,1381 
§ Clare Division, Generallnatrument Corp., 3101 W. Pratt Blvd., Chicago, IL 60645, 

312·262-7700 .................................................... 8.1384 
Elec-Trol, Inc., 26477 N. Golden Valley Rd., Saugus, CA 91350, 805·252-8330 

................................................................. 8·1415 
Electronic Specialty COrp., 14511 N.E. 13th Ave., P.O. Box 3501, Vancouver, WA 

98668·3501,206-574-5000 ................................... 8.1624-1625 
§t Genlcom Corp., 1 Genicom Dr., Waynesboro, VA 22980, 703-949·.1471 

• • • • • • . • • . .. • . • .. .. • • .. . .. • • • .. . . . . • . . • . • • • • • • • • . • • • .. • . • ... 8·1448·1449 
§ Gordos Corporation, A Flint Induatries COmpany, 1000 N. Second St, P.O. Box 

824, Rogers, AR 72757, 501·636-5000 •..•.•.••••.•...••••.•••• 8·1459·1461 
§t Hi-G Company, A Subsidiary of Nytronics Inc., 101 Locust St, Hartford, CT 

06114, 203·522-8600 ........................................ B.1478,1483 
§ IDEC Corporation, 1213 Elko Drive, Sunnyvale, CA 94089·2211, 408-747-0550 

................................................................. 8·1498 
§t Laach Relay Division, Leach Corporation, 5915 Avalon Blvd., Loa Angeles, CA 

90003, 213·232-8221 ............................................. B·1524 
§ Magnecraft Electric Co., 1910 Techny Road, Northbrook, Il60062-5376, 

312-564-8800 .................................................... B·I535 
§ Potter & Brumfield, A Siemens Co., 200 S. Richland·Creek Dr., Princeton, IN 

47671-0001,812-386·1000 ................................... 8·1559,1565 
§ Silicon Power Cube Corp., ·6015 Oblapo Ave., Long Beach, CA 90805, 

213-634-9390 ............................................... 801586-1588 
§ Struthers-Dunn, Inc., SubSidiary of Nytronics, Inc., Lamb~s Rd., Pitman, NJ 

08071-0901,609-589-7500 ........................................ 801592 
§ T-8ar Incorporated, Data Switch Corporation, 1 Enterprise Dr., Shelton, CT 06484, 

203-926-1801 .................................................... 8·1804 
§t Teledynl! Relays, Teledyne, Inc., 12525 Daphne Ave., Hawthorne, CA 90250, 

213-777-0077 ..................................................... 8·1606 
Antex Electronics Corp., 16100 S. Figueroa Sl, Gardena, CA 90248 ..... 213-532-3092 

·t Argent ElectroniCS, 3245 S. County Rd., 25A, Troy, OH 45373 ........... 513-335-0031 
t Babcock, Inc., 1717 West Collins Ave, Orange, CA 92667 ................ 714-633-3700 

Bliley Electric Co., 2545 W. Grandview Blvd., Erie, PA 16506 c ........... 814-838-3571 
§ Bloxcom CorporatiOn, A Siemens Company, 1130 larkin Dr, Wheeling, Il 60090 

....................................................................... 312-520-8010 
Cardinal Control Co, 110 KenSington Rd., Kensington, CT 06037 ....... 203-828-6379 
Communications Instruments, Inc., P.O. Box 520, Hwy. 74 Eas~ Fairview, NC 28730 

....................................................................... 704-828-1711 
Control Engrg., Inc., 1686 Riverdale St, West Springfield, MA 01089 ..... 413-781-1330 
Douglas Randall, 6 Pawcatuck Ave, Pawcatuck, CT 06379 ............. 203-599-2075 

§t Eaton Corp.lCutler-Hammer Prods, Aerospace & Commercial Controls Div, 4201 N. 
271h St, Milwaukee, WI 53216 ........................................ 414-449'7487 

§ Electronic Instruments & SpeciaRy Corp, 42 Pleasant St, Stoneham MA 02180 
· . . . . .. . . . . . . . . . . . .. . . . . . . . ..... . . . . . .. .. .. . . . . . ... .. .. . .. . .. ... . .. .... 617-438-5300 

§ Erni Components, 520 Southlake Blvd., Richmond, VA 23236 •... ........ 804-794-6367 
§ Gunther, W, GmbH, Vimsberger Strasse 51, 0 8500 Nurnberg 82, WEST GERMANY 

· ..........................................................•.. (0)911/65521 or 65520 
HamiHon Standard Controls, 9100 Airport Dr, P.O. Box 11648, Fort Wayne, IN 46859' 

.....................................................•................. 219-747-6142 
§t leach Control ProduCts Div, leach Corporation, 6900 Orange1horpe Ave., Buena Pk, CA 

90620 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 714-739-0770 
Master Electronic Controls, P.O. Box 25905, los Angeles, CA 90025 .... 213-452-1336 

§Midtex Relays, Inc., 9B2 Butterfield Trai, EI Paso, TX 79906 ............. 915-772-1061; 
I-So(}-MIDTEXI 

Relay Service Co, 1300 N. Pulaski Rd., Chicago, Il 60651 .............. 312-252-2700 
§Square 0 Co., Executive Plaza, Palatine, Il60067 ...................... 312-397-2600 
tTeledyne Microelectronics, 12964 Panama St, Los Angeles, CA 90066 

........................................................ 213-822-8229;213-87(}-9831 
§t Teledyne Solid State, A Div. of Teledyne Relays, 12525 Daphne Ave., Hawthorne, CA 

90250....... ................................................... 213-777-0077 
§ Theta-J Corporation, 8 Corporate PI, 107 Audobon Rd., Wakefield, MA 01880 

· . . . . .. . .. . . . . .. . .. . . . . . . . . . . .•. .. . .. .. . . . . .. . .. . .. . .. .. ... .. . . .. .. . . .. 617-246-4000 
Vanguard Relay Corp, 333 Strawberry Field Rd., Warwick, RI02886 .... 401-732-0700 

Relays, Impulse - See Relays, Stepping (Vol. B) 

Relays, 110 Modules - See Modules, liD Relays (Vol. A) 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Relays, LatChing-4500 

Relays, Latching-4500 
A1rpax Company, A Dlvl8lon of North AmerIcan PhIHpe Corp.,Husky Park P.O. 

Box 500, FrecIerick,MD 21701, 301-663-5141 •••••••••• :............ 1101357 
§ Allied Control, Div. of Telemanlque, Inc., 100 Re .. y Rd., Plantsville, CT 06479, 

203-621-6771 •••••••••••••••••••••••••••••••••••••••••••••••••••• B'1363 
§ AmerIcan Relaye, Inc., 10306 N_alk Blvd., Santa Fe Springs, CA 90670, 

213-944-0447 •••••••••••••••••••••••••••••••••••••••••••••••••••• B.1366 
§ American Zettler, 16881 Hale Ave., irvine, CA 92714, 714-660·1670 •••••••••• 

B01372-1373 
§t Aroma! Corp., 629 Central Avenue, New Providence, NJ 07974, 201-464-3550 

•••••••••••••••••••••••••••••••••••••••••••••••••• B01375-1379,1380-1381 
§ Clara DIvision, Generallna1rument Corp., 3101 W. Pratt Blvd., Chicago, IL 60645, 

312-262-7700 ••••••••••••••••••••••••••••••••••.••••••••••••••••• B01364 
§t Communlcatlonslna1rumenta, Inc., P.O. Box 520, Hwy. 74 East, Fairview, NC 

26730,704-626-1711 •••••••••••••••••••••••••••••••••••••••• B01390-1392 
Coto Corporation, 55 DuPont DrIve, Provldenca, RI 02907, 401-943-2686 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1101395 
§ DeIlrOI Controls, 2745 S. 19th St, Milwaukee, WI 53215, 414-671~ • • • 1101401 

Douglas Randall, 6 Pawcatuck Ave., PawcatUCk, CT 06379, 203-599-2075 
•••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••• B01405-1406 

Elchhoff Electronics, 205 Hallene Rd., Warwick, RI 02886, 401-738-1440 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• B01412-1413 

§ EIec'Trol, Inc., 26477 N. Goldan Valley Rd., Saugus, CA 91350, 805-252-8330 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• B01415 

§t Electronic Specialty Corp.. 14511 N.E. 13th Ava., P.o. Box 3501, Vancouver, WA 
98668-3501,206-574-5000 •••••••••••••••••••••.••••••••••••• B01416-1417 

Filth Dimension, Inc., 801 New York Ave., Trenton, NJ 08638, 609-393-6350 
••• : •••••••••••••••••••••••••••••••••••••••• ; •••••••••••••••••••• B01421 

t FL Jennings, FL Inds., 970 Mclaughlin Ave., San Jose, CA 95122-2696, 
408-292-4025 ••••••••••••••••••••••••••••••••••••••••••••••• 1101422-1423 

§ Fujitsu Components of AmerIca, 3320 Scott BlVd., Santa Clara, CA 95054. 
408-727-1700 .................................................... B01441 

§t Genlcorn Corp.. 1 GenIcom Dr., Wa~, VA 22980, 703-949-1471 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1101448-1449 

§ IDEC Corporation. 1213 Elko DrIve, Sunnyvale, CA 94089-2211.408-747.0550 
••••••••••••••• o, ••••••••••••••••••••••••••••••••••••••••••••••••• B01498 

ITT Componenta.1TT CorporatIon. 5 Jenner .st., sr.. 100, Irvine. CA 92718. 
714-727-3001 ............................................... B01504-1508 

t Kllovac Corp.. Box 4422. Santa Barbara, CA 93140. 805-884-4560 •• B01513-1514 
§tLeachRe"y Division. Leach CorporatIon. 5915 Avalon Blvd., Los Angeles. CA 

90003,213-232-6221 ............... o, ........................ B01524-1529 
§t Une Electric Products, 122 Naubuc Ava., Glastonbury. CT 06033, 

203-659.,3573;1-800-331-1137 ..................................... 1101531 
§ Magnecraft Electric Co., 1910 Techny Road. Northbrook, IL 60062-5376. 

312-564-6800 ................................................... , B01535 
§ Mldtex Relaye, Inc.. 9B2 Butterfield Trail. EI Paao. TX 79906. 

915-772-1061;1-800-MIDTEX1 ..................................... B01539 
§ NEC Electronics. Inc .• 401 Elfis street. Mountain View. CA 94039-7241, 

415-960-6000 ... o,............... ........................ B01544,1547-1548 
§ Orman EIcIms.. Inc.. Control Comps. DIv., One E. Commerce Dr •• Schaumburg. IL 

60173.312-643-7900 ••••••••••••••••••••••••••••••••••• B01550,1552-1554 
§t Potter " Brumfield, A Siemens Co., 200 S. RIchland Creek Dr •• Princeton. IN 

47671-0001.812-386-1000 ••••••••••••• ; •••••••••••••••• , 1101559,1565.1568 
§ Schrack North America Corp., 1995 Pond Rd •• Ronkonkoma, ~Y 11779-7209, 

516-737-0099 ............................................... B-1579-1564 
§ Struthar&-Dunn, Inc., Subsidiary of Nytronlcs. Inc.. Lamb'. Rd •• PItman, NJ 

06071-0901.609-589-7500 ........................................ B01592 
§ T -Bar Incorporated, Dele Switch Corporation. 1 Enterprise Dr., Shalton. CT 06484. 

203-926-1801 .................................................... B01804 
§t Teledyne Relays. Teledyne, Inc., 12525 Daphne Ava., Hawlhome. CA 90250, 

213-777-0077 ............................................... B'1599-1601 
§ Wabssh Relay" Electronics. Kearney-National Company. First " Webster Streets. 

P.O. Box 708. Wabash. IN 46992, 219-563-2191 ••••••••••••••••••••• B01611 
A.D. Data Sys.. Tachtran Industries, 200 Commerce Dr. Rochester. m 14623 

· .•.....•...•........ : • . . . • . • . . . • . • . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . • . . • 716-334-9649 
Advanced Components IrIds., Inc., Spitznagel GmbH, 120 Cenler Street. EI'SegUIm, CA 

90245 ..•... . . . . . . . . . • . . . • . . • • . • • . • • . . . . . . . . . . . . . • . . . • . . . . .. . . . . . .. . .. 213-322-4249 
§ AlIer>-Bradley Co, Industrial Control Div. 1201 S. Second St, Milwaukee WI 53201 

....................................................................... 414-382-2000 
Mach Corporalion, 349 Rle. 206, Somefville, NJ 08876 •. . . . . . . . . • . . . . .. 201-35~54 

§ Amerace Corporation, Newburgh Rd., HacI<et1stown, NJ 07840 • . . . . . . . . . 201-852-1122 
Amerace Corp., Elastimold Div. Newburg Ad., P.O. Box 503, Hackettstown, NJ 07840 

......•..•..............•..........•..............••................... 201-852-1122 
AT&T, 555 Union Blvd., Allenlown, PA 18103 ....•........•.......•.. 1-800-372-2447;ln 

Canada:I-8Q().553-2448 
t Babc9ck, Inc., 1717 West CotUna Ave., Orange, CA 92667 ............... 714-633-3700 
§ BIoxcom Corporallon, A SIemens Company, 1130 Larkin Dr. Wheeling, IL 60090 

· . ...•.• .. . . .. .••.••.••.• .•. .•••.. .. .. .. .. .. •.. .. . .•.. .. . . . .. .... . . . . .. 312-520-8010 
Cardinal Control Co., 110 Kensinglon Ad., Kensington, CT 06037 ..•.... 203-828-6379 

tComputer Componenls, Inc., 629 Filth Ave., Pelham, m 10803 ......... 914-738-1611 
Control Engrg., Inc., 1686 Riverdale St, West Springfield, MA 01089 ..... 413-781-1330 

§,Comel~Dubilier EIctms./Sangamo Weston Comps. Div. 1605 E. Rodney-French Blvd., 
New Bedford, MA 02741 •••.....•.....•.......•.•.................... 617-996-8561 

§Comel~Dubilier Elctms., Wayne Interchange, Plaza 1. Wayne, NJ 07470 

§t Deutsch Relays, Inc., 65 ,Daly Road, East Northport, m 11731 .........• 
Douglas Electronics, 718 Marina Blvd., San Leandro, CA 94577 .......•. 

t Dow-Key Microwave Corporation, 1667 Waller St, Venlura, CA 93003 •• 
§ Eagle Signal Controls, A WICkes MIg. Co., Box 16100. Austin, TX 78761 

201-256-2000 
516-499-6000 
415-483-8770 
605-65G-0260 

· ......•....•..•.••. \. . • • • • . • • .. . . • . . • . • . . . . . •• . . . . . • . . • . . . . . . . • . • . • . . .. 512-837-6300 
§t Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div. 4201N. 

27th St, Milwaukee WI 53216 .• . . • . . . . . • . . . . . . . •• • • . . . . . . • . . . • • . . • . . • 414-449-7487 
Electronic Instruments & Specialty Corp. 42 Pleasant St, Stoneham,MA 02180 

.. ... . .. .. .. •. .•...•..•.. ... .•.. . ..••. . ... .. •. . .. .. .• .. . .. . .•.. .•. .. •.. 617-438-5300 
Electroswitch, Un~ 01 Electro Switch Corp., 180 King Ave., Weymouth, MA 02188 

· . . . . • . • . . . . . . . . • . . • . . • . • . . . . • . . . . . . • . . . . . • . . . . . . . . . • . . . . . . . • . . . . . . . . .. 617-335-5200 

PRODUCT INDEX & DIRECTORY 
§ FEME Electronics, Inc., 661 W. Germantown Pike, No. 206. PlymoIJth Meeting, PA 19462 

................ ~ . . .. . . . . . . . . . • . . . . . . . . . .. • . . . . • . . . •• . • . . . . . . . . . . . . • . .. 215-941.0366 
§tFumas Elac., 1197 McKee St, Batavia, IL 60510 ........................ 312-879-6000 

. GTE SUPPLY, GTE Communications Systems, 5225 Wiley Post Way. SaM Lake City, UT 
84116 .. . . . . . . . . . . . . . . . . . .. . . . . . . . • . .. . . . • . . . • . . . . . . . . • . . . . . . . • • . . . .. . eoo.433-4837 

GTE Switching & Telephone Products, 400 N. WoK Ad., Northlake, IL 60164 
....................................................................... 312-66107100 

Hamlin, Lake & Grove Sts.;·Lake Mills, WI 53551 ........................ 414-648-2361 
Hasco Componenls, Inc., 247-40 Jericho Tpke., Bellrose Village, m 11001 

· . • . . . . • . . . . . . . .. . . . . • . . . . . • . . . . . . . . • . . . . . . • . . . . . .. . . . . . . . . . . . .. . . . . . .. 516-328-9292 
§t (MO Delava~ Inc. Cowles Rd, Plainville. CT 06062-9990 ................ 203-677-1311 

inlormation Transfer IndL Inc., Box 357, Holcomb, m 14489 ............ 716-657-7074 
§ Inmark Corp, 147 West Cedar St, Norwalk, CT 06854 ......•........... 203-866-8474 

ITT Cannon, 666 E. Dyer Road, Santa Ana, CA 92705-5684 ..•........ ;. 714-557-4700 
Jaico Products, Jaidinger MIg. Co, Inc., 1921 W. Hubbard SL Chicago, IL 60622 

....................................................................... 312-421-1090 
§H. Kuhnke. Inc, 26 W. Highland A~e., Atlantic Highlands, NJ 07716 ......• 201-29103334; 

8Q().221.o714 
Liberty Conlrols,5oo Brookforest Ave., Shorewood, IL 60435 .....•...• >0 815-725-2241 
Master Electronic Controls, P.O. Box 25905. Los Angeles, CA 90025 .... 213-452-1336 
Matrix Systems Corp., 5177 N. Douglas Fir Rd., Calabasas, CA 91302 .. 818-992-6776 
Oak Sw~ch Systems, 100 S. Main St, Cfystal Lake, IL 80014 ........... 815-459-5000 

§Ohm~e Manufacturing Co., 3601 W. Hpward St, Skokie, IL 80076 ....... 312-675-2800 
Relay Service Co, 1300 N. Pulaski Ad., Chicago, IL 60651 .............. 312-252-2700 

tRelaySpecialties, 17 Raritan Rd., Oakland, NJ 07436 ................... 201-337-1000 
tRoss Engineering Corp., 540 Westchester Dr. Campbel~ CA 95008 ..... 408-377-4621 
t Sage Laboratories, Inc., 11 Huron Dr, Natick, MA 01760 ................ 617-653-0644 
§Shokai Far East Ltd., 280 North Central Ave, Hartsdale, m 10530 ..... 914-681.0700 
t Sigma Instumenls, Pacific Scientific, 170 Pearl St, Brainlree MA 02184 

617-1143-5000 
tSolid State Electronics Corp, 18646 Parthenia St, Northridge, CA 91324 

· . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . • . . . . .. . . . . . . . . . . . . . . . . . . 818-993-8257 
§ Spemco SwRches, 23425 Harper. Box 386. Sl Clair Shores. MI 48080 .. 8O<J..482-2828 
§ Square D Co, Executive Plaza, Palallne, IL 60067 .............. ..... . . .. 312-397-2600 
§ Stancor Products, HamiKon Standard Controls, 131 Godfrey St, Logansport, IN 46947 

.......... ~............................................................ 219-722-2244 
Standex Electronics, Standex Inlemational, 4538 Camberwell Rd., Cincinnallo, OH 45209 

....................................................................... 513-871-3777 
Ste1ron Inlemationa~ Inc., 90 Broadway, Buffalo, m 14203 ....... '. . . . . . 716-854-3443 
Teledyne Microwave, 1290 Terra Bella Ave., Mountain View, CA 94043 ................ . 

415-968-2211 
§t Teledyne Solid State, A Div. of Teledyne Relays. 12525 Daphne Ave., Hawthome. CA 

90250 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213-777-0077 
Telemecanique, Inc., Allied Contro~ 100 Relay Ad., Plantsville. CT 06479 

· . . . . . . . . . . .. . . . . . . . . . . . . ... . . . . . .. . . . . . . . . . . . . .. .. . . .. . . . .. . . . . . . . . ... 203-621-6771 
Vanguard Relay Corp., 333 Strawberry Field Rd., Warwick, RI 02886 .... 401-732.0700 

§ Ward LeonQr!l Electric Co, Inc., 31 South St, Mt Vernon, m 10550 .... 914-664-1000 

Relays, Mercury-Wetted Contacts-4500 
§ American Relaye. Inc., 10306 Norwalk Blvd •• Santa Fe Springs, CA 90670. 

213-944.0447 .......................................... B01366-1368.1370 
§ Aroma! Corp .• 629 Central Avenue, New Providence. NJ 07974. 201-464-3550 

................................................................. B01375 
§t Clare Division, General Instrument Corp •• 3101 W. Pratt Blvd .• Chicago, IL 60645. 

312-262-7700 ............................................... 1101384-1385 
Coto Corporation. 55 DuPont Drive. Providence. RI 02907. 401-943-2686 

••••••••••••••••••••••••••••••••••••••••.••••••••.••••••••••••••• B01395 
Doug". Randall. 6 Pawcatuck Ave •• Pawcatuck. CT 06379, 203-599-2075 

· . .. . . . .. . .. • . . . . . .. . . .. . . . . . . . . . .. . . . . . . . . . .. .. . . . . . . • . . ... B0 1404-1406 
§ EIec-Trol. Inc.. 26477 N. Goldan Valley Rd •• Saugus. CA 91350. 805-252-6330 

................................................................. B01415 
F"lfth Dimension. Inc.. 801 New York Ave •• Trenton. NJ 08838, 609-393-6350 

................................................................. B01421 
§ Fujitsu Companenta of AmerIca. 3320 Scott Blvd., Santa Clara. CA 95054. 

408-727-1700 .................................................... B01_ 
§ Gordos Corporation, Reed Relay Division. 1903 Town West DrIve. P.O. Box 824. 

Rogers. AR,72757, 50100636-2111 •.••••••••••••••••••••••••••• B01453-1456 
§ Gordos Corporation, A Flint Industries Company, 1000 N. Second St. P.O. Box 

824, Rogers. AR 72757. 501-636-5000 •••••••••••••••.••.•••••• B01457.1463 
§ Hamlin. Lake " Grove Sts.. Lake Mills. WI 53551, 414-648-2361 ••••••••• B01467 
§ Magnecralt Electric Co •• 1910 Techny Road. Northbrook, IL 60062-5376, 

312-564-6800 .................................................... 1101535 
Matrix Systems Corp., 5177 N. Douglas Fir Rd •• ca .. bs .... CA 91302. 

818-992-6776 .................................................... A01773 
§ Mldtex Relays. Inc., 9B2 Butterfield Trail. EI Paao, TX 79906, 

915-772-1061;1-800-MIDTEX1 ..................................... B01542 
§ NEC Electronics. Inc •• 401 Ellis Street. Mountain View, CA 94039-7241, 

415-960-6000 .................................................... B01547 
§ Potter " Brumfield. A Siemens Co.. 200 S. Richland Creek Dr •• Prlncaton, IN 

47671-0001,812-388-1000 ........................................ B01559 
§t Struthers-Dunn, Inc., Subsidiary of NytronlC8, Inc.. Lamb's Rd., Pitman. NJ 

08071.0901.609-589-7500 ........................................ B01592 
t Babcock, Inc., 1717 West Collins Ave., Orange, CA 92667 ............... 714-633-3700 
§ Bioxcom Corporation, A Siemens Company. 1130 Larkin Dr~ Wheeling, IL 60090 

....................................................................... 312-520-8010 
tComputer Componenls, Inc. 629 Fifth Ave., Pelham, m 10803 ......... 914-738-1611 
§ Cosar Corporation. 10375 BrOCkwood Rd., Dallas, TX 75238 ............. 214-341>-4584; 

8Q().527-1207 
Douglas ElectroniCs, 718 Marina Blvd., San Leandro. CA 94577 ......... 415-483-8770 
Durakool.lnc., American Electronic Componenls, 1010 N. Main St, Elkhart, IN 46514 

....................................................................... 219-264-1116 
§ Electronic Instruments & Specialty Corp. 42 Pleasant SL Stoneham, MA 02180 

... .. .. .. . . . . . . . .. . . . . . . . . . . . . .. .. . . . . ..•.. .•. . . . .• . .. . .. .. . . . . ... . . ... 617-438-5300 
§ Gunther. W, GmbH, Vimsberger Strasse 51, 0 8500 Numberg 82, WEST GERMAm 

· .......................................•..................... (0)911/65521 or 85520 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
Hasco Components, Inc" 247-40 Jericho Tpke., Bellrosa Village, NY 1 )001 

"""""""""',',", ..................•....... , .•................ ,' 516-328-9292 
Master Electronic Controls, p.o. Box 25905, Los Angeles, CA 90025 "" 213-452-1336 

§ Relay SpeciaHies, 17 Raritan Rd., Dakland, NJ 07436 ................... 201-337-1000 
Spectron Glass & Electronics, Inc, 595 Did Willets Path, P.o.. Box 13368, Hauppauge, 

NY 11788 ............................................................ 516-582-5600 
§ Wabash Relay & Electronics, Kearney-National Company, First & Webster Streets, P,D. 

Box 708, Wabash, IN 46992 ....................................... '" 219-563-2191 

Relays, Meter-4500 
§ Beede Electrical Instrument Co., Inc., S. Main St, Penacook, NH 03303, 

603-753-6362 .,............................................. 00 1357-1359 
Dlgitec Corp., 959 Cheney Ave., Merion, OH 43302, 614-387-3444 .,..... 001363 

§ International Microtronics Corp., 4016 E. Tennessee St, Tucson, AZ 85714, 
602-748-7900 ., •.• ,.............................................. 0013n 

§t NES, Inc, (Nationwide Electronic Systems), 3003 Wakefield, Carpentersville, IL 
60110,312-426-5900 , ................................. :.. B·l083,001386 

§ Simpson Electric Co., 853 Dundee Ave., Elgin, IL 60120, 312-697-2260 •• 001400 
§ Struthers-Dunn, Inc., Subsidiary of Nytronics, Inc., Lamb's Rd., Pitman, NJ 

08071-0901, 609-589-7500' ..•. ,................................... B.I592 
A & 0 Elec.lnstrs., 73-07 88th St, Glendale, NY 11385 ................. 718-275-6516 
Airpax Co, Sensor Div, A Division of North American Philips Corp, Cheshire Industrial 

Pari<, CheShire, CT 064 10 ....... , . . . . . . .. 203-272-0301 
Analogic Corp, 8 Centennial Dr., Peabody, MA 01961 .... , .............. 617-246-0300 

§ARGA Controls, 35 E. Glenarm St, Pasadena, CA 91105 ................ 213-682-3314 
§ Beckman Industrial Corp, Emerson Electric Co., 3893 Ruffin Road, San Diego, CA 92123 

.... , ................................. , ... 61~95-32oo 

Calex Mig. Co., Inc, 3355 Vincent Rd., Pleasant Hill, CA 94523 .. . . . . . . .. 415-932-3911 
Crompton Instruments, 2763 Higgins Road, Elk Grove Village, IL 60007 

........................... " .. , ................ , ........... "., .. 312-593-1107 
Crompton Instrs., Hawker Siddley, 2763 Did Higgins Rd., Elk Grove Village, IL 60007 

............................................................... , ... 312-593-1107 
§ Electro Industries, Div. EJ. Elctms., Inc., 1800 Shames Drive, Westbury, NY 11590 

.. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. ... ................... 516-334-0870 
§t Intemationallnstruments, A Prime Technology Co., Twin Lakes Rd, p.o. Box 185, N. 

Branford, CT 06471 ..... ......................... .. . .. .. .. .. ...... 203-481-5721 
§ Jewell Electrical Instruments, Grenier Industrial Air Pari<, 850 Perimeter Rd., Manchester, 

NH 03108-4038 .......... ' .......................................... 603-889-6400 
§ Larson Instrument Greenbush Rd., Drangeburg, NY 10962 ...... ,...... 914-359-3800 
§LFE, Instruments Div, 55 Green St, Clinton, MA 01510 ................. 617-935-1000 

Martel Electronics, 27 Roulston Rd., P.o.. Box 897, Windham NH 03087 
............ , ................... , .................. , , . ... 603-893-0886;800-821-0023 

Master Electronic Controls, P.o. Box 25905, Los Angeles, CA 90025 ... , 213-452-1336 
§ Mercer Electronics, Simpson Electric Co, 853 Dundee Ave, Elgin, IL 60120 

................... , ........... , .. , .. ,."., ...... 312-697-2260 
§ Newport Electronics, 630 E. Young St, Santa Ana, CA 92705 .... ,...... 714-540-4914 

a.V.S,lnc., 20 North 15th St, East Drange, NJ 070t7 ........ " ......... 201-673-3996 
§ Sigma Instuments, Pacific Scientific, 170 Pearl St, Braintree, MA 02164 

............ ,.".................................................... 617-843-5000 
Texmate, Inc, 34B S. Cedros Ave., P.o.. Box 2000, Solana Beach, CA 92075 

.................................................... 61~81-7177 
Yokogawa Corp. of America, 200 West Park Drive, Peachtree City, GA 30269 

................................................................... 404-487-1471 

Relays, Motor Start-4500 
Airpax Company, A Division of North American Philips Corp., Husky Park P.O. 

Box 500, Frederick, MD 21701,301-663-5141 •••••.••••••••••..••.•• B.1357 
§t Aroma! Corp., 629 Central Avenue, New Providence, NJ 07974, 201-464-3550 

...................... , .... ••••.•... .. ...................... B·1375,1381 
§ Clare Division, General Instrument Corp., 3101 W. Pratt Blvd., Chicago, IL 60645, 

312-262-7700 .................................................... B.1384 
Coto Corporation, 55 DuPont Drive, Providence, RI 02907, 401-943-2686 

......... , ••• , ................................................... B·I395 
Douglas Randall, 6 Pawcatuck Ave.; Pawcatuck, CT 06379, 203-599-2075 

.................... ........................................ B·1408-1410 
Electronic Specialty Corp., 14511 N.E. 13th Ave., P.O. Box 3501, Vancouver, WA 

98668-3501,206-574-5000 ........................................ B.1418 
FL Jennings, FL Inds., 970 Mclaughlin Ave., San Jose, CA 95122-2696; 

408-292-4025 .................................................... B.1425 
Fujitsu Components of America, 3320 Scott Blvd., Santa Clara, CA 95054, 

408-727-1700 ....................... ......................... B.143O,1442 
§ Gordos Corporation, A Flint Industries Company, 1000 N. Second St, P.O. Box 

824, Rogers, AR 72757, 501-636-5000 .............................. B.1463 
Hasco Components, Inc., 247-40 Jericho Tpke., Bellrose Village, NY 11001, 

516-328-9292 .................................................... B.I4'76 
§ nT Components, nTCorporstion, 5 Jenner .st, Ste. 100, Irvine, CA 92718, 

714-727-3001 .................................................... B.1505 
§t Lasch Relay Division, Laach Corporation, 5915 Avalon Blvd., Los Angeles, CA 

90003,213-23206221 ...... _................................. B.1524-1528 
§ Wne Electric Products, 122 Naubuc Ave., Glastonbury, CT 06033, 

203-659-3573;1-800-331-1137 ....................... _ ........ _.... B.I531 
§ Micltex Relays, Inc., 9B2 Butterfiald Trail, EI Paso, TX 79906, 

915-772-1061;1-800-MIDTEXI •••••••••••••••••••••••••• , ••••• B.I542-1543 
§ Potter & Brumfield, A Siemans Co., 200 S. Richland Creek Dr., Princeton, IN 

47671-0001,812-386-1000 ...... _ ................................. B.1559 
§ Struthers-Dunn, Inc., Subsidiary of Nytronics, Inc., Lamb's Rd., Pitman, NJ 

08071-0901,609-589-7500 • _ ................................. _ •••• B.I592 
AHach Corporation, 349 Rle. 206, Somerville, NJ 08876 . . . . . . . . . . . . . . . .. 201-359-4454 

§ Arrow Hart Components, Cooper Industries, P.o.. Box 9050, CharlottesVille, VA 
22906-9050 ...•.... , .......•..•. , .. , ...... , ......... , .. , .......•.... " 804-973-441 1 

§Augat Alcoswltch, 1551 Osgood St, N. Andover, MA 01645 ............ , 617-685-4371 
§ Bloxcom Corporation, A Siemens Company, 1130 Larkin Dr, Wheeling, IL 60090 

.... , ........ , ...... , ......... , .. ," ....... , .. , .. "., .......... ,." .. ,. 312-520-8010 
Bosch, Robert Corp., 2800 S. 25th Ave., Broadview, IL 60153 ... "...... 312-885-5200 
Cardinal Control Co., 1 I 0 Kensington Rd., Kensington, CT 06037 ..... ,. 203-828-6379 

Relays,Plug-in-4500 
§Cornell-Dubilier Elctrns./Sangarno Weston Comps. Diy, 1605 E. Rodney-French Blvd., 

New Bedford, MA 02741 .. ,., .... ,., ... , .... , ......... , ..... , ........ 617-996-8561 
§ Durekoo~ Inc., American Electronic Components, 1010 N. Main St, Elkhart IN 46514 

.. , ............ , .............................. , ... , ..... , ...... ,., ..... 219-264-1116 
Elmwood Sensors, 500 Narragansell Pail< Drive, Pawtucket RI 02861 ., 401-727-1300 

§t Furnas Elec., 1197 McKee St, Batavia, IL 60510 ........................ 312-879-6000 
§Gunther, W, GmbH, Vimsberger Strasse 51, 0 8500 Numberg 82, WEST GERMANY 

., .... ,., .. "., .... , ... " .. , .. , , .. , ...... , ............... ,., .. (0)911/65521 or 65520 
Haminon Standard Controls, 9100 Airport Dr, p.o. Box 11648, Fort Wayne, IN 48859 

........ , ...... , ............ " ..... , ........ ,",." .................... 219-747-6142 
nT Cannon, 666 E. Dyer Road, Santa Ana, CA 92705-5684." ....... ,.: 714-557-4700 
nT Components, nT Corporation, 5 Jenner.st, Ste. 100, Irvine, CA 92718 

...................................................•......... , ..... ,.". 714-727-3001 
§KB Electronics, 73 Wortman Ave, Brooklyn, NY 11207 ............. C .... 718-257-3300 
§ Magnacraft Electric Co., 1910 Techny Road, Northbrook, Il 60062-5376 

" .. , .. , .. , .. " ......... , .. , .. ,.,.,., .... , ........... ,.,.,. , .. ,.,., •... 312-564-8800 
Master Electronic Controls, P.o.. Box 25905, Los Angeles, CA 90025 .... 213-452-1336 
Dmega Engineering, Box 4047, Stamford, CT 06907 , ....... ,........... 203-359-1660 

§ Payne Engineering, Box 70, Scott Depo~ WV 25560 .. , .............. ,.. 304-757-7353 
§ Reliance Electric Co, Marketing Info Center, P.o.. Box 99502, Cleveland, DH 44199 

· , ........ , ............................................ , .. . .. .. .. . . .. .. 800-245-4501 
§ Sigme Instuments, Pacific Scientific, 170 Pearl St, Braintree, MA 02184 

.................. , .......... , .. " .............. , ...................... 617-843-5000 
§ Square 0 Co, Exacufive Plaza, Palatine, IL 60067 ... ,.................. 312-397-2600 

Texas Instruments, Connector Systems Division, 34 Forest Street Attleboro, MA 02703 
· ...... , ..... , ................ , , .... , .. , , . .. . . . . .. .. . . .. 508-699-3800;508-699-3450 

Texaslnstrs, Matis. & Controls Grp, 34 Forest St, Attleboro, MA 02703 
...... , .............. ".,."., ........ , ... , .......... ,., .......... , .... 617-699-3800 

Vanguard Relay Corp, 333 Strawberry Field Ad., Warwick, RI 02666 .... 401-732-0700 
Ward Leonard Electric Co., Inc., 31 South St, Mt Vernon, NY 10550 .... 914-664-1000 

Relays, Phase Sensing-4500 
§t Hi-G Company, A Subsidiary of Nytronlcs Inc., 101 Locust St, Hartford, CT 

06114, 203~52206600 ........................................ B.1478,1483 
§t Leach Relay Division, Leach Corporation, 5915 Avalon Blvd., Los Angeles, CA 

90003, 213-23208221 ............................................. B·1529 
§ Midlex Relays, Inc., 9B2 Butterfield Trail, EI Paso, TX 79906, 

915-772-1061;1-800-MIDTEXI •••• C •••••••••••••••••••••• _ •••• B.I541-1543 
§ Silicon Power Cube Corp., 6015 Obispo Ave., Long Beach, CA 90805, 

213-634-9390 ............................................... B.I586-1587 
§t STI, Control Components DiY., 9520 Black Mountain Rd., San Diego, CA 

92126-4507,619-566-7680;8000826-5053 •••••••••••••••••• '......... 801591 
§ Struthers-Dunn, Inc., Subsidiary of Nytronlcs, Inc., Lamb's Rd, Pitman, NJ 

08071-0901,609-589-7500 .......................... , ••• , ......... B.I592 
§Allen-Bradley Co., Industrial Control Div, 1201 S. Second St, Milwaukee, WI 53201 

.. , ...... , ... , ..................... , ............ , ...................... 414-382-2000 
Mach Corporation, 349 Rle, 206, Somerville, NJ 08876 , ..... , ... ,., .. ,. 201.-359-4454 

§t Antex Electronics Corp, 16100 S. Figueroa St, Gardena, CA 90248 . . . .. 213-532-3092 
t Argent Electronics, 3245 S. County Rd., 25A, Troy, OH 45373 ........... 513-335-0031 
tBabcock, Inc, 1717 West Collins Ave., Drange, CA 92667 ............... 714-633-3700 

Cardinal Control Co, 110 Kensington Rd., Kensington, CT 06037 ... ,... 203-828-6379 
Crompton Instruments, 2763 Higgins Road, Elk Grove Village, IL 60007 

...... " .... , .... , .. , ........ , ... ,., ...... , ..... , ..... , ................ 312-593-1107 
Crompton Inslrs., Hawker Siddley, 2763 Did Higgins Rd., Elk Grove Village, IL 60007 

........ ,', .. , .. , .. , ..... , ........ , ........ , ....... , ............... ,. ,. 312-593-1107 
Crydom Company, 17215 Studebaker Rd., No. 328, Cerritos, CA 90701 ...... ;."., .. , .. 

213-865-3536 
§ Diversified Electronics, Inc., P.o.. Box 1140, Evansville, IN 47706-1140 .. 812-426-2806 
§ Eaton Corp.lCutler-Hammer Prods, Aerospace & Commercial Controls Div, 4201 N. 

27th St, Milwaukee, WI 53216 ........................................ 414-449-7487 
§ Electromatic Controls Corp" 2495 Pembroke Road, Hoffman Estates, IL 60195-2010 

.......... , .. , ..... , ............ , ..... , ................ ,., ............. 312-882-5757 
§t Furnas Elec. 1197 McKee St, Batavia, IL 60510 ........................ 312-879-6000 

§H. Kuhnke, Inc, 26 W, Highland Ave., Atlantic Highlands, NJ 07716 ....... 201-291-3334; 
aoo-221-o714 

§t Leach Control Products Div, Leach Corporation, 6900 Orangethorpe Ave., Buena PI<., CA 
90620 ............. , .. ,., .. , ......................... , ................ 714-739-0770 

tLogltel<, Inc" 101 ChristopherSt, Ronkonkoma, NY 11779 .............. 516-467-4200 
Master Electronic Controls, P.D, Box 25905, Los Angeles, CA 90025 .... 213-452-1336 

§ Relay SpeciaHies, 17 Raritan Rd., Dakland, NJ 07436 ." .......... , ... ,. 201-337-1000 
§ Syracuse Elctrns., P.o.. Box 4770, Syracuse, NY 13221 ......... ,....... 315-488-4911 
tTempo Instrument Inc., 87 Modular Ave., Commack, NY 11725 ., .. , .... 516-884-3700 
t Wilmar Electronics, Inc., 2430 Amsl'" St, Torrance, CA 90505 ,......... 213-326-6668 

Relays, Plug-in-4500 
t Airpax Company,A Division of North Arn8rican Philipa Corp., Husky Park P.O. 

Box 500, Frederick, MD 21701, 301-663-5141 ••••••••••••••••••••••• B.1357 
Allied Control, Div. of Telemanlque, Inc., 100 Relay Rd., Plantsville, CT 06479, 

203-621-6771 ................... _ ........... _ ........ ,. B.I359,1361,1363 
§t Aromat Corp., 629 Central Avenue, New PrOVidence, NJ 07974, 201-464-355Q 

........... : ......................... _................. B.1375,13n-1381 
§ Clare Division, General Instrumant Corp., 3101 W. Pratt Blvd., Chicago, IL 60645, 

312-262-7700 .................................................... B·I384 
§t Communlcationa lnatrumanta, Inc., P.O. Box 520, Hwy. 74 Eaat, Fairview, NC 

28730,704-628-1711 •••••••••••.•••••••••••••••• _. B·I386-1388,I390-1392 
t Computer Components, Inc., 629 Filth Ave., Pelham, NY 10803, 914-738-1611 

................................................ _ ................ 801394 
§ Deltrol Controls, 2745 S. 19th St, Milwaukee, WI 53215, 414-671-6800 

• ................................ _ ............. _ .. • .. .. .. . •• B·14OO-1401 
§t Electronic Specially Corp., 14511 N.E. 13th Ave., P.O. Box 3501, Vancouver, WA 

98668-3501, 206-574-5000 ................................... 801416-1419 
Fujitsu Components of America, 3320 Scott Blvd., Santa Clara, CA 95054, 

408-727-1700 •••••• _ •••••• _ •••••••• _. _................. 801431,1438-1442 
§t Genlcom Corp., 1 Genicom Dr., Wayneaboro, VA 22980, 703-949-1471 •. 801449 

§ Gordos Corporation, A FUnt .lndustrles Company, 1000 N. Second. St, P.o. Box 
824, Rogers, AR 72757, 501-636-5000 ... _ ..... _. _ .................. 801463 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Relays, Plug--in-4500 (Cont'd) 
§ Grayhlllinc., 561 H111grov& Ave., La Grange, 11_ 6OS25, 312-354-1040 •••• . B-1464 

§t Hi-G Company, A Subsidiary 01 Nytronics Inc., 101 Locust St., Hartford, CT 
06114, 203-522-8600 •••••••••••••••••••••• , •• • • • • • • • • • • B'1478,1483,1485 

§ IDEC Corporation, 121.3 Elko Drive, Sunnyvale, CA 94089-2211, 408-747.0550 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• B'1498 

§ m Components, m Corporation, 5 Jenner.st., Ste. 100, Irvine, CA 92718; 
714-727-3001 ••••••••••••••••••••••••••••••••• ;............. B>1505,1509 

Leach Control Products Div., Laech Corporation, 6900 Orangethorpe Ave., Buena 
Pk..CA 90620.714-739-0770 .••••••••••••.••••.•••••• , ••• :'........ B'1518 

§t Leac.h Relay Division, LeacIt Corporation, 5915 Avalon Blvd., Los Angeles, CA 
90003, 213-232-8221 •••• •.• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 801529 

§t Une Electric Products, 122 Naubuc Ave., Glastonbury, CT 06033, 
. 203-659-3573;1-800-331-1137..................................... B'1531 
§ Magnecralt Elecb1c Co., 1910 Tllchny Road, Northbrook, IL 60062-5376, 

312-564-8800 •••••••••••••••••••••••••••••••••••••••••••••••••••• B'1535 
§ Midtex Relays, Inc., 9B2 Butterfield Trail, .EI Paso, TX 79906, 

915-772-1061;1-800-MIDTEX1 •••••••••••••••••••••••••••••••• B'1538-1539 
§Ornron Elctrns., Inc., Control Comps. DiY., One E. Commerce Dr., Schaumburg, IL 

60173,312-843-7900 •••••••••••••••••••••••••••••••••••••••• B'1553-1554 
§ Potter & Brumfield, A Siemens Co., 200 S. Richland Creek Dr., Prlncaton, IN 

47671-0001, 812-386-1000 ••••• B'1559,l561-1563,1566,l568-1570,1572-1573 
§ Schrack North America Corp., 1995 Pond Rd., Ronkonkoma, NY 11779-7209, 

516-737.0099 ••••••••••••••••••••••••••••••••••••••••••••••• B'1579-1584 
t sn, Control Components Div., 9520 Black Mountain Rd., San DIego, CA 

92128-4507,619-568-7680;800-826-5053 ••••••••••••••••••••••••••• B'1591 
§t Struthers-Dunn, Inc., Subsidiary 01 Nytronles, Inc., Lamb's Rd., Pibnan, NJ 

08071-C1901, 609-569-7500 ••••••••.•••••••••••••••••••••••••• B'1592-1596 
Advanced Components Inds., Inc., Spitznagel GmbH. 120 C!lnter Street, EI Segundo, CA 

90245 •.•............•..........•.•.................. , . . . • . . . . • . . . . . .. 213-322-4249 
Altech Corporation. 349 RIa 206. Somerville, NJ 08876 .....•........•.. 201-359-4454 

§ Arnerace Corporation, Newburgh Rd.. Hackettstown. NJ 07840 . . . . . . . . .. 201-652-1122 
§ American ·Control Products, Div. of Precision Timer Co. Inc.. 13 Westbrook Ind'l. PI<., 

Westbrook, CT 06496 ................................................ 203-399-6253 
§AmerIcan Zettler. 16961 Hate Ave. Irvine, CA 92714 ..•................. 714-660-1670 

§t Amperite Co., Inc., 600 Palisade Ave. Union City. NJ 07067 ............. 201-864-9503 
Anlex Electronics Corp.. 16100 S; Figueroa Sl, Gardena, CA 90248 . . . .. 213-532-3092 

t Babcock, Inc.. 1717 West Colfins Ava, Orange, CA 92667 .. ... ..•.. . . ... 714-633-3'100 
§ Bloxcom Corporation, A Siemens Company. 1130 Larkin Dr. Wheeling, IL 60090 

•• i .•. •••••••••.•••.••.••.•••.•..••.••.•••.••••.••.••••.••...•••.•••.•. 312-520-8010 
§ Bosch, Robert, Corp., 2800 S; 25th Ave., Broadview. IL 60153 ........... 312-865-5200 

Cardinal Control Co., 110 Kensington Rd.. Kensington. CT 06037 ....... 203-828-6379 
ComeIl-Dubilier EIctrns./Sangarno Weston Compa Diy. 1605 E Rodney-French Blvd.. 

New Bedford, MA 02741 .•............•.........................•.... 617-99&-8561 
§Comell-Dubilier Elctrns. Wayne Interchange, Plaza 1. Wayne. NJ 07470 

..... ,.................................................................. 201-256-2000 
Douglas Randat~ 6 Pawcatuck Ava, Pawcatuck, CT 06379 .•.........•. 203-599-2075 

§ Eaton CorpJCutIer-Hammer Prods, Aerospace & Commercial Controls DiY, 4201 N. 
27th St, Milwaukee, WI 53216 . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . .... 414-449-7487 

Electronic Instruments & Specialty Corp., 42 Pleasant St, Stoneham, MA 02180 
.•.........•.... ,...................................................... 617-438-5300 

t E-Tron Corporation, 30 Ethel Ad., Edison, NJ 08817 .................... 201-287-9039 
§FEME Electronics, Inc.. 661 W.Germantown Pike, No. 206. Plymouth Meeting, PA 19482 

..........•..............................................•............. 215-941-0366 
GTE SUPPLY, GTE Communications Systems, 5225 Wiley Post Way. Salt Lake City. UT 

84116 .• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 800-433-4837 
GTE SwRching & Telephone Products, 400 N. Wo~ Rd.. Northlake, IL 60164 

..................................•..................•.....•.........•• 312-681-7100 
§Guardian EIec. MIg. Co, 1550 W. Carroll Ave, Chicago.IL 60607 ........ 312-243-1100 
§Gunther. W. GmbH. Virnsberger Strasse 51. 0 8500 Numberg 82, WEST GERMANY 

· ............................................................. (0)911/65521 or 65520 
Hamilton Standard Controls, 9100 Airport Or, P.O. Box 11648. Fort Wayne. IN 46859 

........................•...............................•.............. 219-747-6142 
Hasco Components, Inc.. 247-40 Jericho Tpke. Bellrose Village, NY 11001 

· . . . . • . . • . . . . . • . . . . . . .. . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . • .. 516-328-9292 
Information Transfer IndL Inc., Box 357. Holcomb, NY 14489 .•.......... 716-657-7074 
ISl Products Int'( ltd., 235 P Robbins Lane. Syosset, NY 11791-6093 .. 516-937-3475 
ITT Cannon, 696 E. Dyer Road, Sania Ana, CA 92705-5684............. 714-557-4700 
Jaico Products, Jaidinger MIg. Co. Inc., 1921 W. Hubbard Sl, Chicago, IL 60622 

...........................•...........................•............... 312-421-1090 
§ H. Kuhnke, Inc, 26 W. Highland Ave. Atlantic Highlands, NJ 07716 ....... 201-291-3334; 

8OQ-221-0714 
Liberty Controls, 500 BrookIorest Ava, ShorewOod,IL 60435 ............ 815-72~2241 
Master Electronic Controls, P.O. Box 25905. Los Angeles. CA 90025 .... 213-452-1336 
Oak Switch Systems, 100 S. Main St, Crystal Lake.IL 60014 ........... 815-459-5000 

§ Ohmite Manufacturing Co., 3601 W. Howard St, Skokie, Il60076 ...... .312-675-2600 
Relay Service Co, 1300 N. Pulaski Rd.. Chicago. IL 60651 ............•. 312-252-2700 

§ Shokai Far East, Ltd.. 280 North Central Ava, Hartsdale, NY 10530 ..... 914-861.0700 
§ Sigma Instuments, Pacific Scientific. 170 Pearl Sl, Braintree, MA 02184 

617-843-5000 
t Solid State Electronics Corp., 18848 Partheriia St, Northri(lge. CA 91324 

.......•......••.•..........•..............•.............•.........•... 818-993-8257 
§ Spernco Switches, 23425 Harper. Box 366. Sl Clair Shores, MI 48080 •. 800-482-2828 
§ Square 0 Co. Executive Plaza, Palatine, IL 60067 .•.... ,............... 312-397-2600 
§Stancor Products, HamiKon Standard Controls, 131 Godirey St, Logansport, IN 48947 

........•.....•..•.....•.......•.••..........•........•..............•. 219-722-2244 
Switches Unlimited, Inc.. 34-11 56th St, Woodside, NY 11377 ............ 718-478-5000; 

800-221-0487 
§Tapeswitch Corp. of America, 100 Schmitt Blvd.. Farmingdale, NY 11735 

· . . . . . • . . . . . • . .• . • . . . • . . • . . . . . . . . . . . . . • . . . . . . . . • . . . • . . • . • . . • • . . . . . . . . . • 516-694-6312 
§tTeladyne Rateys, Teledyne. Inc., 12525 Daphne Ave, Hawthorne, CA 90250 

•..... , .•......••...•.......................•...•.•.•.•..•..•...•.•...• 213-777-0077 
§Vanguard Relay Corp., 333 Strawberry Field Rd.. Warwick, R102886 ..•. 401-732-0700 
, Ziatech, 3433 Roberto Ct, San Luis Obispo, CA 93401 ...•.......••..•. 805-541-0488 

PRODUCT ·INDEX· & DIRECTORY 

Relays, Power-4500 
Alrpex Company, A Division of North American Phllipa Corp., Husky Park P.O. 

Box 500, Frederick, MD 21701, 301-663-5141 ••••• ' ••••• ;............ B'l357 
§ Allied Control, Div. 01 Telemanlque, Inc., 100 Relay Rd., Plantsville, CT 06479, 

203-621-6771 ...................... ; •••••.•••••••••••••••••••••• ; B'1361 
Altech Corporation, 349 Ate. 206, Somerville, NJ 08876, 201-359-4454 

••••.••••• ; •••••••••••••••• '......................... B'1365,1640, C'1162 
§ American Zettler, 16961 Hale Ave., Irvine, CA 92714,714-660-1670 ••••••.••• 

B'1372-1373 
§t Aromat Corp., 629 Central Avenue, New Providence, NJ 07974, 201-464-3550 

• • • • • • • • • •• • • •• • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • . • • . • • • • •• 801375,1379-1381 
§ Clare Division, General Instrument Corp., 3101 W; Pratt Blvd., Chicago, IL 60645, 

312-262-7700 .................................................... B'1384 
§t Communications Instruments, Inc., P.O. Box 520, Hwy. 74 East. Fairview, NC 

28730,704-628-1711 ............................................. B'1391 
Coto Corporatto~, 55 DuPont Drive, Providence, RI 02907, 401-943-2686 

................................................................. B'1395 
§Crydom Company, 17215 Studebaker Rd., No. 328, Cerrl1os, CA 90701. 

213-865-3536 ............................................... 801396,1398 
§ DflHrol Controls, 2745 S. 19th St., Milwaukee, WI 53215, 414-671-6800 

• • • • • • • • . • . • • • • • • . • • • • • • • • • . • . • • • • • • . • .. • • • • • .. • • • • • . • . • • • •. B'14OO-1401 
Douglas Randall, 6 Pawcatuck Ave., PawcatUCk, CT 06379, 203-599-2075 

....................................................... B'1404,1408-1410 
Eichholl Electronics, 205 Hallene Rd., Warwick, RI 02886, 401-738-1440 

.................................................... A'1648, B'1412-1413 
EIec-Trol, Inc., 26477 N. Golden Valley Rd •• Saugus, CA 91350,805-252-8330 

................................................................. 801415 
t Fl Jennings, Fl Inds., 970 Mclaughlin Ave., San JOse, CA 95122-2696, 

408-292-4025 ............................................... B'1422,1425 
Fu!Hsu COmponents 01 America, 3320 Scott Blvd., Sants Clara, CA 95054, 

408-727-1700 ••••••••••••••••.••••••.••••••••••••••••••••••• B'1437-1442 
§tGanlcom Corp.,1 Ganicom Dr., Waynesboro, VA 22980,703-949-1471 

• . • . • • • • • • • • • . • . • • • . • • . • . • . • • • . • • • • • • • • • • • • • • . • • • • • • • • • • • • • • B'1449,1451 
§ Gordos Corporation, A Flint Industries Company. 1000 N. Sacond St., P.O. Box 

824, Rogers, AR 72757. 501-636-5000 •••••.•••••••••••••• B'1457-1456,1463 
§Grayhlll Inc •• 561 Hillgrove Ave., La Grange,IL 60525,312-354-1040 •••• B'1464 

Hamlin, Lake & Grove Sts., Lake Mills, WI 53551, 414-848-2381 ••••••••• B'1467 
Hasco Components, Inc.: 247-40 Jericho Tpka, Bellrose Village, NY 11001, 

516-328-9292 ............................................... 801471-1476 
§t Hi-G Company, A Subsidiary of Nytronicslnc., 101 Locust St., Hartford, CT 

06114. 203-522-8600 ••••.•.••.••••••••.•.••••.••••••••• B'1478.1483,1485 
§IDEC Corporation, 1213 Elko Drive, Sunnyvale, CA 94089-2211, 408-747.0550 

....................................................... B'1494-1495,1497 
Internattonal Rectifier Corp., Semiconductor Dlv., 233 Kansas St., EI Segundo, CA 

90245, 213-772-2000 ............................................. B'1501 
m Components, m Corporation, 5 Jenner .st., Ste. 100, Irvine, CA 92718, 

714-727-3001 •••••••••••••••.••••••••••••••••••••••••••••••• B'1505,1509 
t Kilovac Corp., Box 4422, Sants Barbsra, CA 93140, 805-684-4560 •• B'1510-1512 

§t Laach Relay Division. Laech Corporation, 5915 Avalon Blvd •• Los Angelea. CA 
90003,213-232-8221 ................................... B'1524,1528-1529 

§ Une Electric Products, 122 Naubue Ave., Glastonbury, CT 06033, 
203-659-3573;1-800-331-1137 ••••••••••.••••••••••••••.••••••••••• B'1531 

§ Magnecraft Electric Co., 1910 Techny Road, Northbrook, IL 60062-5376, 
312-564-8800 •••.•.•••••.•.••••••.•.•••••••••••••.••••••••.•••••• B'1535 

Marway Prods. Inc •• 311 N. Clara St.. Sante Ana, CA 92703,714-973-1800 
002132 

§ Midtex Relays. Inc •• 9B2 Butterfield Trail. EI Paso. TX 79906. 
915-772-1061;1-800-MIDTEX1 •••••••••••••••••••••••••••••••• B'1538-1543 

§ NEC Electronics. Inc., 401 Ellis Street, Mountsln View. CA 94039-7241, 
415-960-8000 •••••••••••••.••••••.••••••••••••••••••••••••.• B'1548,1549 

§ Omron Elctms.. Inc., Control Comps. Div., One E. Commerce Dr., Schaumburg, Il 
60173, 312-843-7900 •••••••••••••••••••••••••••••••••••••••• B'1552-1553 

§ Opto 22, 15461 Springdale St., HUntington Bch., CA 92649. 714-891-5661 
................................................................. B'1557 

§ Potter & Brumfield, A Siemens Co., 200 S. Richland Creek Dr •• Prlncston. IN 
47671-0001,812-386-1000 ................................ 801559,1566-1568 

§t Rosa Engineering Corp., 540 Westchester Dr., Cempbell, CA 95008, 408-377-4621 
•••••••••••••••••.••••••••••••••••••••••••.•••••••.••.••••••••••• B'1577 

§ Schrack North America Corp., 1995 Pond Rd •• Ronkonkoma, NY 11779-7209, 
516-737.0099 ••••••••••••••••••••••••••••••••••••••••••••••• B'1579-1584 

. § Silicon Power Cubs Corp., 6015 Obispo Ave., Long Beach. CA 90805, 
213-834-9390 ••••••••••• ,................................... B'1566-1588 

§ Struthers-Dunn, Inc., Subsidiary of Nytronlcs, Inc., Lamb's Rd., PItman, NJ 
08071-0901,609-569-7500 ................................... B'1592,1595 

Teledyne Relays, Teledyne, Inc., 12525 Daphne Ave., Hawthorne, CA 90250, 
213-777-0077 ............................................... B'1603,1606 

Advanced Components IOOs.Inc.. Spitznagel GmbH, 120 Center Street, EI Segundo. CA 
90245 . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 213-322-4249 

§ Allen-Bredley Co. Industrial Control Div. 1201 S; Second St, Milwaukee, WI 53201 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . .. . • . . . • . 414-382-2000 

§ American Control Products, Div. of Precision Timer Co. Inc. 13 Westbrook IOO'L PI<., 
Westbrook, CT 06498 .......•........................................ 203-399-6253 

§t Antex Electronics Corp. 16100 S; Figueroa St, Gardena, CA 90248 ..•.. 213-532-3092 
AT&T. 555 Union Blvd.. Allentown, PA 18103 .....•..•............... 1-800-372-2447;ln 

Canada:1-800-553-2448 
§Augat AIcoswRch. 1551 Osgood St, N. Ahdover. MA 01845 ..•..•....... 617-685-4371 
tBabcock, Inc.. 1717 West Collins Ave, Orange, CA 92667 .........•...•. 714-633-3700 
§Besler Elec., RIa 143. Highland, IL 62249 ...•...............•......•.•.. 618-654-2341 

Bliley Electric Co., 2545 W. Grandview Blvd.. Erie, PA 16506 ............ 814-838-3571 
§ Bioxcom Corporation. A Siemens Company. 1130 larkin Or, Wheeling, IL 60090 ' 

•.............•............•..•..•......••.......•..••...........•...•• 312'520-8010 
§Bosch, Robert, Corp., 2800 S. 25th Ave., Broadview.1L 60153 ...•.•...•. 312-865-5200 

Cardinal Control Co., 110 Kensington Rd.. Kensington, CT 06037 ....... 203-828-6379 
Compac, 1320013 Uncoin Ava, Holbrook, NY 11741 .................••. 516-565-3400 

§ComeI~Dubilier Elctms./SangarnoWestonCompa DiY, 1605 E Rodney-Frer1ch Blvd.. 
New Bedford, MA 02741 ....•......•........•.........••.•..•........ 617-996-8561 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY Relays, Printed Circuit Mounting-4500 (Cont'd) 
Crompton Instruments, 2763 Higgins Road, .Elk Grove Village, IL 60007 

312-593-1107 
Crompton Instrs., Hawker Siddley, 2763 Old Higgins Rd., E!k Grove Village, IL 60007 

.................... 312-593-1107 
Cross Electronics, 100 CommonweaHh Dr., Warrendale, PA 15086 .. 412-776-1591 

§ Curtis Instruments, Inc., 200 Kisco Ave., Mt Kisco, NY 10549 914-666-2971 
Davis Elec. Co., Box 38, Cape Girardeau, MO 63701 314-335-5547 

§t Deutsch Relays, Inc., 65 Daly Road, East Northpo~ NY 11731 . 516-499-6000 
Douglas ElectroniCS, 718 Marina Blvd., San Leandro, CA 94577 . 415-483-8770 

t Dow-Key Microwave Corporation, 1667 WaHer St, Ventura, CA 93003. 805-650-0260 
§Durakool, Inc., American Electronic Components, 1010 N. Main St, Elkha~ IN 46514 

.............. 219-264-1116 
§t Eaton Corp.lCutler-Hammer Prods, Aerospace & Commercial Controls Div., 4201 N. 

27th St, Milwaukee, WI 53216 . 414-449-7487 
Electronic Instruments & SpeciaHy Corp., 42 Pleasant St, Stoneham, MA 02180 

.............. 617-438-5300 
Electronic SpeciaHy Corp., 14511 N.E. 13th Ave., p.o. Box 3501, Vancouver, WA 

98668-3501 . ' 206-574-5000 
§ Electroswitch, Unit ot Electro Switch Corp., 180 King Ave., Weymouth, MA 02188 

.................... ............... 617-335-5200 
Elmwood Sensors, 500 Narragansett Park Drive, Pawtucket RI 02861 401-727-1300 

§ Erni Components, 520 Southlake Blvd., Richmond, VA 23236 . 804-794-6367 
§t E-Tron Corporation, 30 Ethel Rd., Edison, NJ 08817 201-287-9039 

Fasco Industries, Inc., Div. of Hawker Siddeley Grp. Pic., 601 North Federal Highway, 
Boca Raton, FL 33432 .. 305-368,0600 

§ FEME Electronics, Inc., 661 W. Germantown Pike, No. 206, Plymouth Meeting, PA 19462 
................. 215-941-0366 

Fifth Dimension, Inc., 801 New York Ave., Trenton, NJ 08638 609-393-8350 
§ GG-Thorsen, 1801 Morgan St, p.o. Box 1209, Rockford, IL 61105-1209 

815-968-9661 
§Gunther, W, GmbH, Virnsberger Strasse 51, 0 8500 Nurnberg 82, WEST GERMANY 

(0)911/65521 or 65520 
HamiHon Standard Controls, 9100 Airport Dr., P.O. Box 11648, Fort Wayne, IN 46859 

219-747-6142 
rTT Cannon, 666 E. Dyer Road, Santa Ana, CA 92705-5684 . 714-557_4700 

§ rTT General Controls Div., Inti. Telephone & Telegraph Corp., 801 Allen Ave., Glendale, 
CA 91201 213-642-6131 

§ rTT Schadow, 8081 Wallace Rd., Eden Prairie, MN 55344 ... 612-934-4400 
Jaico Products, Jaidinger MIg. Co., Inc., 1921 W. Hubbard St, Chicago, IL 60622 

..... ......... ...... ...... 312-421-1090 
§ H. Kuhnke, Inc., 26 W. Highland Ave., Atlantic Highlands, NJ 07716 201-291-3334; 

800-221-0714 
Uberty Controls, 500 Brookforest Ave., Shorewood, IL 60435.... 815-725-2241 

§ Love Controls Corp., 1475 S. Wheeling Rd, Wheeling, IL 60090 . 312-541-3232 
MAR-CHAR CORPORATION, ATR Electronics, Inc., 167 East Fifth Street Montello, WI 

53949 608-297-2106 
Master Electronic Controls, P.O. Box 25905, Los Angeles, CA 90025 . 213-452-1336 

§ Oak Switch Systems, 100 S. Main St, Crystal Lake, IL 600 14 ... 815-459-5000 
§ Ohrnite Manufacturing Co., 3601 W. Howard St, Skokie, IL 60076 . 312-675-2600 
§Payne Engineering, Box 70, Scott Depot WV 25560 304-757-7353 
§ Power Control, 122 Gamma Dr., PittSburgh, PA 15238 412-782-3120 
§ Relay Specianies, 17 Raritan Rd., Oakland, NJ 07436 . 201-337-1000 
§Shokai Far East Ltd., 280 North Central Ave., Hartsdale, NY 10530 914-681-0700 
t Solid State Electronics Corp, 18646 Parthenia S( Northridge, CA 91324 

.. . .. .. . .. . .. . . . . .. .. .. . . .. .. . . . .. .. .. .. .. . . .. . 818-993-8257 
§ Spemco Switches, 23425 Harper, Box 386, St Clair Shores, MI 48080 800-482-2828 
§Square 0 Co., Executive Plaza, Palatine, IL 60067 312-397-2600 
§ Stancor Products, Hamilion Standard Controls, 131 Goclirey St, Loganspo~ IN 46947 

Stetron International, Inc. 90 Broadway, Buffalo, NY 14203 .. 
§ SyracuseElctrns., P.O. Box 4770, Syracuse, NY 13221 

219-722-2244 
716-854-3443 
315-488-4911 

t Teledyne Microelectronics, 12964 Panama St, Los Angeles, CA 90066 
213-822-8229;213-870-9831 

§t Teledyne Solid State, A Div. of Teledyne Relays, 12525 Daphne Ave., Hawthorne, CA 
90250 213-777-0077 

Telemecanique, Inc., Allied Control, 100 Relay Rd., Plantsville, CT 06479 

Vanguard Relay Corp., 333 Strawberry Field Rd., Warwick, RI 02886 .. 
t Ward Leonard Electric Co., Inc., 31 South St, Mt Vernon, NY 10550 

Wilmar Electronics, Inc., 2430 Amsler St, Torrance, CA 90505 '" 

203-621-6771 
401-732-0700 
914-664-1000 
213-328-6668 

Relays, Printed Circuit Mounting (Incl. Transistor & DIP 
Case Types)-4S00 

Airpax Company, A Division of North American Philips Corp., Husky Park P,O, 
Sox 500, Frederick, MD 21701, 301-663-5141 ",.,."",............ S-1357 

§ Allied Control, Div. of Telemanique, Inc., 100 Relay Rd., Plantsville, CT 06479, 
203-621-6771 .................••. ,..................... S-1359,1362-1363 

Altech Corporation, 349 Rle. 206, Somerville, NJ 08876, 201-359-4454 
.................................................... S-1365,1640, C-1162 

§ American Relays, Inc., 10306 Norwalk Slvd., Santa Fe Springs, CA 90670, 
213-944-0447 ............................................... S-1366-1370 

§ American Zettler, 16881 Hale Ave., Irvine, CA 92714, 714-660-1670 •....•.•.• 
S-1372-1373 

§t Aromat Corp., 629 Central Avenue, New Providence, NJ 07974, 201-464-3550 
. . .. ... .•.•. .. ... ..•.. . .. .•.•.. ... .•.•.. .. .. .•••. ..•.•. .• .•. S-1375-1381 

AT&T, 555 Union Slvd., Allentown, PA 18103, 1-800-372-2447;ln 
Canada:1-800-553-2448 ................... ,....................... S-I383 

§ Clare Division, General Instrument Corp., 3101 W. Pratt Slvd., Chicago, IL 60645, 
312-262-7700 ................................................ S-I384-1385 

§t Communications Instruments, Inc., P.O. Box 520, Hwy. 74 East, Fairview, NC 
28730, 704-628-1711. ........................................ S-I386-1392 

t Computer Components, Inc., 629 Fifth Ave., Pelham, NY 10803, 914-738-1611 
................................................................. S-1394. 

Coto Corporation, 55 DuPont Drive, Providence, RI 02907, 401-943-2686 
S-1395 

§ Crydom Company, 17215 Studebaker Rd., No. 328, Cerritos, CA 90701, 
213-865-3536 ............................................... S-I396,1398 

Douglas Randall, 6 Pawcatuck Ave., Pawcatuck, CT 06379, 203-599-2075 
....................................................... S-.1402-1406,1410 

Eichhoff Electronics, 205 Hallene Rd., Warwick, RI 02886, 401-738-1440 
............................................... A-I648,1651., S-1412-1413 

§ Elec-Trol, Inc., 26477 N. Gotden Valley Rd., Saugus, CA 91350, 805-252-8330 
.•.•....................•.....••.........•.•...•...••.••.... B-1414-1415 

Electronic SpeciaHy Corp., 14511 N.E. 13th Ave., P.O. Sox 3501, Vancouver, WA 
98668-3501,206-574-5000 ...•.....••.....•.•.•..•...••• S-1416-1417,1419 

Fifth Dimension, Inc., 801 New York Ave., Trenton, NJ 08638, 609-393-8350 
. . . . . . . . .. . . .. . .. . . .. . .. ....•. . .. .•.. ... .•.•.. .. ..•.•..•. ... S-1420-1421 

FL Jennings, FL tnds., 970 Mclaughlin Ave., San Jose, CA 95122-2696, 
408-292-4025 ..•....•.•... ,...................................... S-1424 

§ Fujitsu Components of America, 3320 Scott Slvd., Santa Clara, CA 95054, 
408-727-1700 .........•......•...........•.........•...•.... S-1428-1446 

§t Genicom Corp., 1 Genicom Dr., Waynesboro, VA 22980, 703-949-1471 
................. , ...... . ...... ... .. . . . . . .. . . . ... ........... S-I448-1450 

§ Gordos Corporation; Reed Relay Division, 1903 Town West Drive, P.O. Sox 824, 
Rogers, AR 72757, 501-636-2111 .•.•.•....•..•...........••.. S-1455-1456 

§ Gordos Corporation, A Flint Industries Company, 1000 N. Second St., P.O. Box 
824, Rogers, AR 72757, 501-636-5000 ......•........•.••..•.•• B-1457,1459 

§Grayhillinc., 561 Hillgrove Ave., La Grange, IL 60525, 312-354-1040 
........... ....................................... S-1464-1465,1714-1718 

§ Hamlin, Lake & Grove Sts., Lake Mills, WI 53551, 414-648-2361 ••.••••.• B-1467 
Hasco Components, Inc., 247-40 Jericho Tpke., Bellrose Village, NY 11001, 

516-328-9292 ...........................•••.•.•.••••.•.•.•.• S-1468-1476 
§t Hi-G Company, A Subsidjary of Nytronics Inc., 101 Locust St., Hartford, CT 

06114,203-522-8600 ................................... S-1478,1483-1484 
§ IDEC Corporation, 1213 Elko Drive, Sunnyvale, CA 94089-2211, 408-747-0550 

..........•.•......•......••..•. '" .. ..•.. .• .. .•... .•••.•..• 8-1497-1498 
§ ITT Components, ITT Corporation, 5 Jenner .st, Ste. 100, Irvine, CA 92718, 

714-727-3001 ......•......•...•....•...•......•••.•.•.•...•• S-I502-1509 
Kilovac Corp., Box 4422, Santa Barbara, CA 93140, 805-684-4560 .. S-1512-1513 
Leach Control Products Div., Leach COlpOration, 6900 Orangethorpe Ave., Suena 

Pk., CA 90620, 714-739-0770 ...................................... S-1518 
§t Leach Relay Division, Leach Corporation, 5915 Avalon Slvd., Los Angeles, CA 

90003,213-232-8221 .•....•.....•..••......•....•...•.•......•... S-1529 
§ Magnecraft Electric Co., 1910 Techny Road, Northbrook, IL 60062-5376, 

312-564-8800 .........•......•.•........•..•.............•....... S-I535 
Mallory Timers, Emhart EIec.l Etctrn. Grp., 3029 E. Washington St., Indianapolis, 

IN 46201, 317-636-5353 ........................................... S-I536 
§ Midtex Relays, Inc., 9B2 Butterfield Trail, EI Paso, TX 79906, 

915-772-1061;1-8oo-MIDTEX1 .•.•......•.....•...•. S-I538-1539,1541-1543 
§ NEC Electronics, Inc., 401 Ellis Street, Mountain View, CA 94039-7241, 

415-960-6000. . • . . . . . . . . . . . . . . . . . . • . • . • • . • . • • • . . . . • . • . • . . . .• S-1544-1548 
§ Omron Elctrns., Inc., Control Comps. Div., One E. Commerce Dr., Schaumbul'g, IL 

60173,312-843-7900 ........................................ S-I550'I554 
§ Opto 22, 15461 Springdale St., Huntington Sch., CA 92649, 714-891-5861 

.. , .............................................. I............... S-1557 
§t Potter & Srumfield, A Siemens Co., 200 S. Richland Creek Dr., Princeton, IN 

47671-0001,812-386-1000 ................•....•... S-1559-1564,1569-1574 
§ Schrack North America Corp., 1995 Pond Rd., Ronkonkoma, NY 11779-7209, 

516-737-0099 .....• , ...•........•.•.•.•..•.•......•.•....... S-1579-1684 
Sharp, Microelectronics Div., Optoelectronics, Sharp Plaza, Mahwah, NJ 07430, 

201-529-8757 ......••..•..•.....•.•......•.....•..•••.•.•.••...•• 8-1585 
§ Silicon Power Cube Corp., 6015 Obispo Ave., Long Beach, CA 90805, 

213-634-9390 .....•... ,.......................................... S-I587 
Standex Electronics, Standex International, 4538 Camberwell Rd., CinCinnati, OH 

45209,.513-871-3777 .................•....•.•.•....•.•.•....•.. '.' S-1576 
§ Struthers-Dunn, Inc., Subsidiary of Nytronics, Inc., Lamb's Rd., Pitman, NJ 

08071-0901,609-589-7500 ................................... S-I592-1596 
§t Teledyne Relays, Teledyne, Inc., 12525 Daphne Ave., Hawthorne, CA 90250, 

213-777-0077 ..........•...........•.... S-I599-1600,1603,1605-1606,1808 
§ Wabash Relay & ElectroniCS, Kearney-National Company, Firat & Webster Streets, 

P.O. Sox 708, Wabash, IN 46992, 219-563-2191 ................. S-1610-1611 
Advanced Components Inds., Inc., Spitznagel GmbH, 120 Center Street EI Segundo, CA 

90245 . ............... .......... 213-322-4249 
§ American Control Products, Div. of Precision Timer Co., Inc. 13 Westbrook Ind'l. PI<., 

Westbrook, CT 06498 .. 203-399-6253 
§t Amperite Co., Inc., 600 Palisade Ave. Union cny, NJ 07087 201-864-9503 

Antex Electronics Corp., 16100 S. Figueroa St, Gardena, CA 90248 . 213-532-3092 
§Augat Alcoswitch, 1551 Osgood St, N. Andover, MA 01845 ... 617-685-4371 
t Babcock, Inc. 1717 West Collins Ave., Orange, CA 92667 .. • 714-633-3700 
§ Bloxcom Corporation, A Siemens Company, 1130 Larkin Dr, Wheeling, IL 60090 

..... 312-520-8010 
§Bosch, Robert, Corp., 2800 S. 25th Ave, Broadview, IL 60153... 312-865-5200 

Cardinal Control Co., 110 Kensington Rd., Kensington, CT 06037 203-828-8379 
§Cornell-Dubilier Elctrns.lSangarno Weston Comps. Div, 1605 E. Rodney-French Blvd., 

New Bedford, MA 02741 ................... ... 617-996-8561 
§Cornell-Dubilier Elctrns., Wayne Interchange, Plaza 1, Wayne, NJ 07470 

§ Cosar Corporation, 10375 Brockwood Rd, Dallas, TX 75238 . 
201-256-2000 

. ..... 214-340-4584; 
800-527-1207 

§De~rol Controls, 2745 S.I9th St, Milwaukee, WI 53215 . 414-671-6800 
Douglas Electronics, 718 Marina Blvd, San Leandro, CA 94577 415-483-8770 

§ Durakool, Inc., American Electronic Components, 1010 N. Main SL Elkhart IN 46514 
. 219-264-1116 

t Electro National, Matthews Ave., Canton, MS 39046 . . . . . . .. 601-859-5511 
Electronic Instruments & SpeciaHy Corp., 42 Pleasant St, Stoneham, MA 02180 

.. .. .. .. .. ... . 617-438-5300 
§ Erni Components, 520 Southlake Blvd., Richmond. VA 23236 ... 804-794-6367 
t E-Tron Corporation, 30 Ethel Rd., Edison, NJ 08817 201-287-9039 
§ FEME ElectroniCs, Inc., 661 iN. Germantown Pike, No. 206, Plymouth Meeting, PA 19462 

215-941-0368 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Relays,Printed Circuit Mounting-4500 (Con~'d) . PRODUCT INDEX. & DIRECTORY 

GTE SUPPLY, GTE Communications Systems, 5225 Wiley Post Way; Salt Lake City, UT 
84116 . . . . . . . ... .................... 800-433-4837 

GTE Swijching & Telephone Products, 400 N. WoH Rd., Northlake, IL 60164 
............................. . ................... 312-681-7100 

§Guardian Elec. MIg. Co, 1550 W. Carroll Ave., Chicago, IL 60607 ........ 312"243-1100 
§Gunth ... , W, GmbH, Vimsberger Strasse 51, 0 8500 Numberg 82, WEST GERMANY 

.•....................... ............ ...................... (0)911/65521 or 65520 
Hami~on Standard Controls, 9100 Airport Dr, p.o. Box 11648, For! Wayne, IN 46859 

.................................. . ......... 219-747-6142 
Hughes Aircralt Co., Micr~lctms. Sys. Div, 2601 Campus Dr, Irvine, CA 92715 

. . . . . . . . . . . . . . . . . .. . . . . . .. . . . . . .. ............... 714-752-3800 
§ Inmark Corp, 147 West Cedar SL Norwalk, CT 06854 ....... . 

INRESC'..o, Inc, 654 Ocean Road, Pl PIeasan~ NJ 08742 
fIT Cannon, 686 E. Dy ... Road. Santa Ana, CA 92705-5684 

§ fIT Schedow, 8081 Wallace Rd., Eden Prairie, MN 55344 ...... . 
§ H. Kuhnke, Inc, 26 W. Highland Ave., Atlantic Highlands, NJ 07716 . 

Line Electric Products. 122 Naubuc Ave, Glastonbury. CT 06033 . 

203-'866-8474 
201-892-5681 
714-557-4700 
612-934-4400 

. .. 201-291-3334; 
800-221-0714 

. . 203-659-3573; 
1-800-331-1137 

Mast ... Electronic Controls, P.D. Box 25905, Los Angeles, CA 90025 213-452-1336 
Preferred Electronics, Inc., Main Line Dr, P.O. Box 248,Westfield, MA 01086 

.............. ............ . ..................... 413-568-2301 
Relay Service Co, 1300 N. Pulaski Rd., Chicago, IL 60651 ............. 312-252-2700 

§ Reliance Electric Co, Marketing Info Cent .... P.O. Box 99502,Cleveland, OH 44199 
. . . . . . . . . . . . . . . . . . . 8IJO.245-4501 

§Shokai Far-E~ Ltd., 280 North Central Ave, Hartsdale, NY 10530 914-681-0700 
§SolidStateRelays. 71 Regen~OakBrook,IL60521 .................... 312-932-1660 

Spectron Glass & Electronics, Inc, 595 Old Willets Path, p.o. Box 13368, Hauppauge, 
NY 11768 . . . . . . . . . . . . . . . . . . . . . .. .................. ................. 516-582-5600 

Stetron International, Inc, 90 Broadway, Buffalo, NY 14203 716-854-3443 
STI. Control Components Div, 9520 Black Mountain Rd., San Diego, CA 92126-4507 

......................... ........................ 619-566-7680;800-826-5053 
§tTeledyne Solid State, A Div. of Teledyne Relays. 12525 Daphne Ave, Hawthome, CA 

90250 ............... : 213-777-0077 
Telemecanique, Inc., Allied Control, 100 Relay Rd., Plantsville, CT 06479 

203-621-6771 
Therrnosen, P.O. Box 1254, Stamford, CT 06904 . . . . . . . . . . . . . . .. 203-324-6125 

§tTheta-J Corporation, 8 Corporate PI, 107 Audobon Rd., Wakefield, MA 01880 
................ ............. 617-246-4000 

Vanguard Relay Corp, 333 Strawberry Field Rd., Warwick, RI 02888 ... 401-732-0700 

Relays, Programmable-4500 
§ Hi-G Company, A Subsidiary of Nytronics Inc., 101 Locust St., Hartford, CT 

06114,203-522-8600 ........................................ B-1478,1483 
Matrix Systams Corp., 5177 N. Douglas Fir Rd., Calabasas, CA 91302, 

818-992-6776 ..................................................... A-1773 
§ Mldtex Ralays, Inc., 9B2 Butterfield Trail, EI Paso, TX 79906, 

915-772-1061;1-800-MIDTEXl ..................................... B-1543 
§ Potter & Brumfield, A Siemens Co., 200 S. Richland Creek Dr., Princeton, IN 

47671~1, 812-386-1000 ................................... B-1559,1569 
Attech Corporation, 349 ~e. 206, Somerville, NJ 08876 . . . . . . . . . . 201-359-4454 

§Amerace Corporation, Newburgh Rd., Hackettstown, NJ 07840 .......... 201-852-1122 
§ American Control Products, Div. of Precision Timer Co, Inc, 13 Westbrook Ind·l. Pk.. 

Westbrook,CT 06498 ................ ............... . . 203-399-6253 
Cardinal Control Co. 11 0 Kensington Rd., KenSington. CT 06037 203-828-6379 
CDS - Coloredo Data Sys., 3301 W. Hampden, Unit C, Englewood, CO 80110 

.................... . ...... 303-762-1640;800-CDS-ATEl 
CYTEC Corp. 2555 Baird Road, Penfield, NY 14526 .... 716-381-4740;800-346-3117 

§ Eagle Signal Controls, A Wickes MIg. Co. Box 16100. Austin, TX 78761 
.. . . . . . . . . . . . . . . . . . . . . . . . 512-837-8300 

GTE SUPPLY, GTE Communications Systems, 5225 Wiley Post Way, Satt Lake City, UT 
84116 . . . . . . . . . . . . . . . . . . . . . . . 800-433-4837 

GTE Swijching & Telephone Products, 400 N. Woll Rd., Northlake, IL 60164 
.. .......... ... 312-681-7100 

§Gunther, W, GmbH, Vimsberger Strasse .51, 0 8500 Numbet"g 82, WEST GERMANY 
................................ . .... (0)911/65521 or 65520 

§ IMO Delaval, Inc. Cowles Ad, Plainville, CT 06062-9990 . 203-677-1311 
Information Transf ... IndlInc., Box 357, Holcomb, NY 14469 . 716-657-7074 
Mast ... Electronic Controls, P.O. Box 25905. Los Angeles, CA 90025 213-452-1336 

Relays, RF (Incl. Antenna & Coaxial)-4500 
§ American Relays, Inc., 10306 Norwalk Blvd., Santa Fe Springs, CA 90670, 

213~-4447 .................................................... B-1366 
§t Aromat Corp., 629 Cantral Avenue, New Providence, NJ 07974, 201-464-3550 

................................................................. B-1375 
§ Clare Division, General Instrument Corp., 3101 W. Pratt Blvd., Chicago, IL 60645, 

312-262-7700 .................................................... B-1384 
§t Communications Instruments, Inc., P.O. Box 520, Hwy. 74 East, Fairview, NC 

28730, 704-628-1711 •.•••..•.••..••.•.•.••..........•.. B-1388-1390,1393 
Compac, 1320-13 Uncoln Ave., Holbrook, NY 11741, 516-585-3400 .•... B-1677 
Coto Corporation, 55 DuPont Drive, Providence, RI 02907, 401-943-2686 

................................................................. B-1395 
§Eiec-Trol, Inc., 26477 N. Golden Valley Rd., Saugus, CA 91350, 805-252-8330 

................... ............. .••.. ..• .................. .• B-1414-1415 
Fifth Dimension, Inc., 801 New York Ave., Trenton, NJ 08638, 609-393-8350 

................................................................. B-1421 
t FL Jennings, FL Inds., 970 Mclaughlin Ave., San Jose, CA 95122-2696, 

408-292-4025 .••.••.•.•••..•..••.••.•..•.....•.•.•..•.••••.• B-1422-1425 
§tGenicom Corp., 1 Genlcom Dr., Waynesboro, VA 22980, 703-949-1471 

............... ....... ........... .••..•.•.•.•.. ....... •••• .• B-1448-1450 
Gordos Corporation, Reed Relay Division, 1903 Town West Drive, P.O. Box 824, 

Rogers, AR 72757, 501-636-2111 ..••..........••••••.•.••.•.• B-1452-1454 
Hamlin, Lake & Grove Sts., Lake Mills, WI 53551, 414-648-2361 .......•. B-1467 

§t Hi-G Company, A Subaidiary of Nytronics Inc., 101 Locust St., Hartford, CT 
06114,203-522-8600 ................................... B-1478,1483,1487 

§ ITT Components, fIT Corporation, 5 J.enner ,st, Ste. 100, Irvine, CA 92718, 
714-727-3001 ....•....••••••.•........••.•... ,................... B-1506 

Kllovac Corp., Box 4422, !)anta Barbara, CA 93140, 805-684-4560 
.............. ....... . .......... •.. ............ .•• B-1510-1512,1514-1515 

Leach Relay Division, Leach Corporation, 5915 Avalon Blvd., Los Angeles, CA 
90003,213-232-8221 ................................... B-1524,1526-1529 

Matrix Systems Corp" 5177 N. Douglas Fir Rd., Calabasas, CA 91302, 
818-992-6776 ....••...•••..••....•.••.•.•.••..••.•... ,........... A-1773 

Omron Elctms., Inc., Control Cornps. Div., One E. Commerce Dr., Schaumburg, IL 
60173, 312-643-7900 •.•.•..••....••••.•••••..•.•.•..•.•••....•... B-1550 

§t Teledyne Rj>lays, Teledyne, Inc., 12525 Daphne Ave., Hawthorne, CA 90250, 
213-777~77 •..•.•.....•..•.•...•.•.•..•.••.•.•.•.••...•..• B-1599-1601 

§ Automatic Connector. Inc., 400 Moreland Rd., Commack, NY 11725 ..... 516-543-5000 
CDS - Coiorado Data Sys., 3301 W. Hampden, Unit C, Englewood, CO 80110 

. ................................ 303-762-1640;~DS-ATEl 
§ Cosar Corporation, 10375 Brockwood Rd., Dallas TX 75238 ............. 214-34(}4584; 

800-527-1207 
CYTEC Corp., 2555 Baird Road, Penfield, NY 14526 ..... 71&381-4740;800-346-3117 

tDaico Industries, Inc., 2139 East Del Amo Blvd., Compton, CA 90224 .... 213-83,.,143 
§t Dow-Key Microwave Corporation, 1667 Wa~ ... Sl, Ventura, CA 93003 .. 805-65(}-0260 

Electronic Instruments & Specialty Corp. 42 Pleasant St, Stoneham, MA 02180 
'. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617-438-5300 

§t Electronic Speciaity Corp .• 14511 N.E. 13th Ave. p.o. Box 3501, Vancouv ... , WA 
98668-3501 . ............... .................................. 206-574-5000 

§ Gunther, W. GmbH, Virnsberger Strasse 51, 0 8500 Numberg 82, WEST GERMANY 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. (0)911/65521 or 65520 

Hasco Components, Inc. 247-40 Jericho Tpke., Bellrose Village, NY 11001 
. .. . . . . . . . . .. . . . ................... '. . . . . . .. 516-328-9292 

INRESCO.lnc., 654 Ocean Road, Pl Pleasan~ NJ 06742 .......... 201-892-5881 
§Magnecrait Electric Co., 1910 Techny Road, Northbrook, IL 60062-5376 

MarLee Switch Co., 933-0 N. C",ntral Ave. Upland, CA 91786 .......... . 
Master Electronic Controls, P.O. Box 25905, Los Angeles, CA 90025 : .. . 
Mouser Electronics, 2401 Hwy. 287 North, Mansfield, TX 78063 

312-564-8800 
714-982-8988 
213-452-1336 
817-483-4422 

§ Nepenthe, Inc., 2471 E. Bayshare Road, Palo A~o, CA 94303 ..... 415-856-9332; 

RLC Electronics. Inc., 83 Radio Cir., Mt Kisco, NY 10549 
t Sage Laboratories, Inc., 11 Huron Dr., Natick, MA 01760 

Teiedyne Microwave, 1290 Terra Bella Ave. Mountl\in View, CA 94043 

800-NEPENTHE 
914-24,.,334 
617-653-0844 

415-968-2211 
Thermosen, p.o. Box 1254, Stamford, CT 06904 ........................ 203-324-6125 

tTransco Products. Inc., 1001 Flynn Rd, Camarillo, CA 93011-6003 ...... 805-987-8007 
Vanguard Relay Corp. 333 Strawberry Field Rd. Warwick, RI 02886 ... 401-732-0700 

§ Wabash Relay & Electronics, Kearney-National Company, First & Webst ... Streets, P.O. 
Box 708. Wabash, IN 46992. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 219-583-2191 

Relays, Reed-4500 
§ American Relays, Inc., 10306 Norwalk Blvd., Santa Fe Springs, CA 90670, 

213-944-4447 ..•.••...•.•..•.•....••.....•••...••.•.•..•.•.• B-1366-1368 
American Zettler, 16881 Hale Ave., Irvine, CA 92714, 714-660-1670 .•.••••.•• 

601372-1373 
§ Aromat Corp., 629 Cantral Avenue, New Providence, NJ 07974, 201-464;3550 

...•..•.•.•.•....•.•..•••....••..••••...••.•...•..•.•.• B-1375-1376,1381 
§ Clare DiviSion, General Instrument Corp., 3101 W. Pratt Blvd., Chicago, IL 60645, 

312-262-7700 ...••...••.•.•.••....•••.•....•.•.••.•.•.•....• B-1384-1385 
tComputer Components, Inc., 629 Fifth Ave., Pelham, NY 10803, 914-738-1611 

................................................................. B-1394 
Colo Corporation, 55 DuPont Drive, Providence, RI 02907, 401-943-2686 

••.•.•.•....•.••...•..•..•••.•••.•...••.•.•.•....•••. :........... B-1395 
Douglas Randall, 6 Pawcatuck Ave., PawcatUCk, Cr06379, 203-599-2075 

• • • • . • • • . . . . • . . . . . . . . . • . . • • • • . .. • . . • . • • • • . • . • . • . . • • • • • • .. • •• B-1402-1406 
§ Eiec-Trol, Inc., 26477 N. Golden Valley Rd., Saugus, CA 91350, 805-252-8330 

.. .•.•••.. .. .• ••.. . ••.•.. .•.••. ••••. . . •.•.•. .• •. .•.•. ..••• .• B-1414-1415 
t FL Jenninga, FL Inds., 970 Mclaughlin Ave., San Jose, CA 95122-2696, 

408-292-4025 .................................................... B-1422 
Fujitsu Components of America, 3320 Scott Blvd., Santa Clara, CA 95054, 

408-727-1700 ......•.••...•....•......•.•...••..••....•••••. B-1443-1445 
§ Gordos Corporation, Reed Relay Division, 1903 Town West Drive, P.O. Box 824, 

Rogers, AR 72757, 501-636-2111 ..•...••.•.• :........... B-1452,1454~1456 

§ Gordos Corporation, A Flint Industries Company, 1000 N. Second St., P.O. Box 
824, Rogers, AR 72757, 501-636-5000 ......................... B-1457,1463 

§ Hamlin, Lake & Grove Sts., Lake Mills, WI 53551, 414-648-2361 .•.•.•..• B-1467 
Hasco Components, Inc., 247-40 Jericho Tpke., Bellrose Village, NY 11001, 

516-328-9292 ............................................... B-1468-1470 
§ Magnecraft Electric Co., 1910 Techny Road, Northbrook, IL 60062-5376, 

312-564-8800 .................................................... B-1535 
§ Midtex Relays, Inc., 9B2 Butterfield Trail, EI Paso, TX 79906, 

915-772-1061;1-800-MIDTEXl ...••....••••.••••..•••••••.•.•. B-1542-1543 
§ NEC Elecironics, Inc., 401 Ellis Street, Mountain View, CA 94039-7241, 

415-960-6000 ....•...•......•.•..•......•.•••.•..•••.•.••.•. B-1545,1547 
§ Potter & Brumfield, A Siemens Co., 200 S. Richland Creek Dr., Princeton, IN 

47671-4001,812-386-1000 .... \ .............................. B·1559-1560 
§ Standex ElectroniCS, Standex International, 4538 Csmberwell Rd., Cincinnati, OH 

45209,513-871-3777 .•••....•.•.••••....•.•.•.••••.•.•... A-1287, B-1576 
§t Struthers-Dunn, Inc., Subsidiary of Nytronics, Inc., Lemb's Rd., Pitman, NJ 

08071-0901,609-589-7500 .••..•......•.•.••..•.••....•• B-1592,1595,1597 
§ Wabash Relay & ElectroniCS, Kearney-National Company, First & Webster Streets, 

P.O. Box 708, Wabash, IN 46992, 219-563-2191 •.••••.•.•••..•• B-1610-1611 
, AT&T. 555 Union Blvd., Allentown, PA 18103 ........................ 1-8IJO.372-2447;ln 

Canada:t-800,553-2448 
t Babcock, Inc. 1717 West Collins Ave., Orange, CA 92667............... 714-633-3700 
§ Baknor Industries Limned, 2209 Dunwin Drive, Mississauga, ONT. CANADA L5L 1 XI 

............... . ........................... 416-82~2400 

§ Bloxcom Corporation, A Siemens Company. 1130 Larkin Dr. Wheeling, IL 80090 
. . . . . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . .. .. 312-52()'S010 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 

Relays,Printed Circuit Mounting-4500 (Con~'d) . PRODUCT INDEX. & DIRECTORY 

GTE SUPPLY, GTE Communications Systems, 5225 Wiley Post Way; Salt Lake City, UT 
84116 . . . . . . . ... .................... 800-433-4837 

GTE Swijching & Telephone Products, 400 N. WoH Rd., Northlake, IL 60164 
............................. . ................... 312-681-7100 

§Guardian Elec. MIg. Co, 1550 W. Carroll Ave., Chicago, IL 60607 ........ 312"243-1100 
§Gunth ... , W, GmbH, Vimsberger Strasse 51, 0 8500 Numberg 82, WEST GERMANY 

.•....................... ............ ...................... (0)911/65521 or 65520 
Hami~on Standard Controls, 9100 Airport Dr, p.o. Box 11648, For! Wayne, IN 46859 

.................................. . ......... 219-747-6142 
Hughes Aircralt Co., Micr~lctms. Sys. Div, 2601 Campus Dr, Irvine, CA 92715 

. . . . . . . . . . . . . . . . . .. . . . . . .. . . . . . .. ............... 714-752-3800 
§ Inmark Corp, 147 West Cedar SL Norwalk, CT 06854 ....... . 

INRESC'..o, Inc, 654 Ocean Road, Pl PIeasan~ NJ 08742 
fIT Cannon, 686 E. Dy ... Road. Santa Ana, CA 92705-5684 

§ fIT Schedow, 8081 Wallace Rd., Eden Prairie, MN 55344 ...... . 
§ H. Kuhnke, Inc, 26 W. Highland Ave., Atlantic Highlands, NJ 07716 . 

Line Electric Products. 122 Naubuc Ave, Glastonbury. CT 06033 . 

203-'866-8474 
201-892-5681 
714-557-4700 
612-934-4400 

. .. 201-291-3334; 
800-221-0714 

. . 203-659-3573; 
1-800-331-1137 

Mast ... Electronic Controls, P.D. Box 25905, Los Angeles, CA 90025 213-452-1336 
Preferred Electronics, Inc., Main Line Dr, P.O. Box 248,Westfield, MA 01086 

.............. ............ . ..................... 413-568-2301 
Relay Service Co, 1300 N. Pulaski Rd., Chicago, IL 60651 ............. 312-252-2700 

§ Reliance Electric Co, Marketing Info Cent .... P.O. Box 99502,Cleveland, OH 44199 
. . . . . . . . . . . . . . . . . . . 8IJO.245-4501 

§Shokai Far-E~ Ltd., 280 North Central Ave, Hartsdale, NY 10530 914-681-0700 
§SolidStateRelays. 71 Regen~OakBrook,IL60521 .................... 312-932-1660 

Spectron Glass & Electronics, Inc, 595 Old Willets Path, p.o. Box 13368, Hauppauge, 
NY 11768 . . . . . . . . . . . . . . . . . . . . . .. .................. ................. 516-582-5600 

Stetron International, Inc, 90 Broadway, Buffalo, NY 14203 716-854-3443 
STI. Control Components Div, 9520 Black Mountain Rd., San Diego, CA 92126-4507 

......................... ........................ 619-566-7680;800-826-5053 
§tTeledyne Solid State, A Div. of Teledyne Relays. 12525 Daphne Ave, Hawthome, CA 

90250 ............... : 213-777-0077 
Telemecanique, Inc., Allied Control, 100 Relay Rd., Plantsville, CT 06479 

203-621-6771 
Therrnosen, P.O. Box 1254, Stamford, CT 06904 . . . . . . . . . . . . . . .. 203-324-6125 

§tTheta-J Corporation, 8 Corporate PI, 107 Audobon Rd., Wakefield, MA 01880 
................ ............. 617-246-4000 

Vanguard Relay Corp, 333 Strawberry Field Rd., Warwick, RI 02888 ... 401-732-0700 

Relays, Programmable-4500 
§ Hi-G Company, A Subsidiary of Nytronics Inc., 101 Locust St., Hartford, CT 

06114,203-522-8600 ........................................ B-1478,1483 
Matrix Systams Corp., 5177 N. Douglas Fir Rd., Calabasas, CA 91302, 

818-992-6776 ..................................................... A-1773 
§ Mldtex Ralays, Inc., 9B2 Butterfield Trail, EI Paso, TX 79906, 

915-772-1061;1-800-MIDTEXl ..................................... B-1543 
§ Potter & Brumfield, A Siemens Co., 200 S. Richland Creek Dr., Princeton, IN 

47671~1, 812-386-1000 ................................... B-1559,1569 
Attech Corporation, 349 ~e. 206, Somerville, NJ 08876 . . . . . . . . . . 201-359-4454 

§Amerace Corporation, Newburgh Rd., Hackettstown, NJ 07840 .......... 201-852-1122 
§ American Control Products, Div. of Precision Timer Co, Inc, 13 Westbrook Ind·l. Pk.. 

Westbrook,CT 06498 ................ ............... . . 203-399-6253 
Cardinal Control Co. 11 0 Kensington Rd., KenSington. CT 06037 203-828-6379 
CDS - Coloredo Data Sys., 3301 W. Hampden, Unit C, Englewood, CO 80110 

.................... . ...... 303-762-1640;800-CDS-ATEl 
CYTEC Corp. 2555 Baird Road, Penfield, NY 14526 .... 716-381-4740;800-346-3117 

§ Eagle Signal Controls, A Wickes MIg. Co. Box 16100. Austin, TX 78761 
.. . . . . . . . . . . . . . . . . . . . . . . . 512-837-8300 

GTE SUPPLY, GTE Communications Systems, 5225 Wiley Post Way, Satt Lake City, UT 
84116 . . . . . . . . . . . . . . . . . . . . . . . 800-433-4837 

GTE Swijching & Telephone Products, 400 N. Woll Rd., Northlake, IL 60164 
.. .......... ... 312-681-7100 

§Gunther, W, GmbH, Vimsberger Strasse .51, 0 8500 Numbet"g 82, WEST GERMANY 
................................ . .... (0)911/65521 or 65520 

§ IMO Delaval, Inc. Cowles Ad, Plainville, CT 06062-9990 . 203-677-1311 
Information Transf ... IndlInc., Box 357, Holcomb, NY 14469 . 716-657-7074 
Mast ... Electronic Controls, P.O. Box 25905. Los Angeles, CA 90025 213-452-1336 

Relays, RF (Incl. Antenna & Coaxial)-4500 
§ American Relays, Inc., 10306 Norwalk Blvd., Santa Fe Springs, CA 90670, 

213~-4447 .................................................... B-1366 
§t Aromat Corp., 629 Cantral Avenue, New Providence, NJ 07974, 201-464-3550 

................................................................. B-1375 
§ Clare Division, General Instrument Corp., 3101 W. Pratt Blvd., Chicago, IL 60645, 

312-262-7700 .................................................... B-1384 
§t Communications Instruments, Inc., P.O. Box 520, Hwy. 74 East, Fairview, NC 

28730, 704-628-1711 •.•••..•.••..••.•.•.••..........•.. B-1388-1390,1393 
Compac, 1320-13 Uncoln Ave., Holbrook, NY 11741, 516-585-3400 .•... B-1677 
Coto Corporation, 55 DuPont Drive, Providence, RI 02907, 401-943-2686 

................................................................. B-1395 
§Eiec-Trol, Inc., 26477 N. Golden Valley Rd., Saugus, CA 91350, 805-252-8330 

................... ............. .••.. ..• .................. .• B-1414-1415 
Fifth Dimension, Inc., 801 New York Ave., Trenton, NJ 08638, 609-393-8350 

................................................................. B-1421 
t FL Jennings, FL Inds., 970 Mclaughlin Ave., San Jose, CA 95122-2696, 

408-292-4025 .••.••.•.•••..•..••.••.•..•.....•.•.•..•.••••.• B-1422-1425 
§tGenicom Corp., 1 Genlcom Dr., Waynesboro, VA 22980, 703-949-1471 

............... ....... ........... .••..•.•.•.•.. ....... •••• .• B-1448-1450 
Gordos Corporation, Reed Relay Division, 1903 Town West Drive, P.O. Box 824, 

Rogers, AR 72757, 501-636-2111 ..••..........••••••.•.••.•.• B-1452-1454 
Hamlin, Lake & Grove Sts., Lake Mills, WI 53551, 414-648-2361 .......•. B-1467 

§t Hi-G Company, A Subaidiary of Nytronics Inc., 101 Locust St., Hartford, CT 
06114,203-522-8600 ................................... B-1478,1483,1487 

§ ITT Components, fIT Corporation, 5 J.enner ,st, Ste. 100, Irvine, CA 92718, 
714-727-3001 ....•....••••••.•........••.•... ,................... B-1506 

Kllovac Corp., Box 4422, !)anta Barbara, CA 93140, 805-684-4560 
.............. ....... . .......... •.. ............ .•• B-1510-1512,1514-1515 

Leach Relay Division, Leach Corporation, 5915 Avalon Blvd., Los Angeles, CA 
90003,213-232-8221 ................................... B-1524,1526-1529 

Matrix Systems Corp" 5177 N. Douglas Fir Rd., Calabasas, CA 91302, 
818-992-6776 ....••...•••..••....•.••.•.•.••..••.•... ,........... A-1773 

Omron Elctms., Inc., Control Cornps. Div., One E. Commerce Dr., Schaumburg, IL 
60173, 312-643-7900 •.•.•..••....••••.•••••..•.•.•..•.•••....•... B-1550 

§t Teledyne Rj>lays, Teledyne, Inc., 12525 Daphne Ave., Hawthorne, CA 90250, 
213-777~77 •..•.•.....•..•.•...•.•.•..•.••.•.•.•.••...•..• B-1599-1601 

§ Automatic Connector. Inc., 400 Moreland Rd., Commack, NY 11725 ..... 516-543-5000 
CDS - Coiorado Data Sys., 3301 W. Hampden, Unit C, Englewood, CO 80110 

. ................................ 303-762-1640;~DS-ATEl 
§ Cosar Corporation, 10375 Brockwood Rd., Dallas TX 75238 ............. 214-34(}4584; 

800-527-1207 
CYTEC Corp., 2555 Baird Road, Penfield, NY 14526 ..... 71&381-4740;800-346-3117 

tDaico Industries, Inc., 2139 East Del Amo Blvd., Compton, CA 90224 .... 213-83,.,143 
§t Dow-Key Microwave Corporation, 1667 Wa~ ... Sl, Ventura, CA 93003 .. 805-65(}-0260 

Electronic Instruments & Specialty Corp. 42 Pleasant St, Stoneham, MA 02180 
'. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617-438-5300 

§t Electronic Speciaity Corp .• 14511 N.E. 13th Ave. p.o. Box 3501, Vancouv ... , WA 
98668-3501 . ............... .................................. 206-574-5000 

§ Gunther, W. GmbH, Virnsberger Strasse 51, 0 8500 Numberg 82, WEST GERMANY 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. (0)911/65521 or 65520 

Hasco Components, Inc. 247-40 Jericho Tpke., Bellrose Village, NY 11001 
. .. . . . . . . . . .. . . . ................... '. . . . . . .. 516-328-9292 

INRESCO.lnc., 654 Ocean Road, Pl Pleasan~ NJ 06742 .......... 201-892-5881 
§Magnecrait Electric Co., 1910 Techny Road, Northbrook, IL 60062-5376 

MarLee Switch Co., 933-0 N. C",ntral Ave. Upland, CA 91786 .......... . 
Master Electronic Controls, P.O. Box 25905, Los Angeles, CA 90025 : .. . 
Mouser Electronics, 2401 Hwy. 287 North, Mansfield, TX 78063 

312-564-8800 
714-982-8988 
213-452-1336 
817-483-4422 

§ Nepenthe, Inc., 2471 E. Bayshare Road, Palo A~o, CA 94303 ..... 415-856-9332; 

RLC Electronics. Inc., 83 Radio Cir., Mt Kisco, NY 10549 
t Sage Laboratories, Inc., 11 Huron Dr., Natick, MA 01760 

Teiedyne Microwave, 1290 Terra Bella Ave. Mountl\in View, CA 94043 

800-NEPENTHE 
914-24,.,334 
617-653-0844 

415-968-2211 
Thermosen, p.o. Box 1254, Stamford, CT 06904 ........................ 203-324-6125 

tTransco Products. Inc., 1001 Flynn Rd, Camarillo, CA 93011-6003 ...... 805-987-8007 
Vanguard Relay Corp. 333 Strawberry Field Rd. Warwick, RI 02886 ... 401-732-0700 

§ Wabash Relay & Electronics, Kearney-National Company, First & Webst ... Streets, P.O. 
Box 708. Wabash, IN 46992. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 219-583-2191 

Relays, Reed-4500 
§ American Relays, Inc., 10306 Norwalk Blvd., Santa Fe Springs, CA 90670, 

213-944-4447 ..•.••...•.•..•.•....••.....•••...••.•.•..•.•.• B-1366-1368 
American Zettler, 16881 Hale Ave., Irvine, CA 92714, 714-660-1670 .•.••••.•• 

601372-1373 
§ Aromat Corp., 629 Cantral Avenue, New Providence, NJ 07974, 201-464;3550 

...•..•.•.•.•....•.•..•••....••..••••...••.•...•..•.•.• B-1375-1376,1381 
§ Clare DiviSion, General Instrument Corp., 3101 W. Pratt Blvd., Chicago, IL 60645, 

312-262-7700 ...••...••.•.•.••....•••.•....•.•.••.•.•.•....• B-1384-1385 
tComputer Components, Inc., 629 Fifth Ave., Pelham, NY 10803, 914-738-1611 

................................................................. B-1394 
Colo Corporation, 55 DuPont Drive, Providence, RI 02907, 401-943-2686 

••.•.•.•....•.••...•..•..•••.•••.•...••.•.•.•....•••. :........... B-1395 
Douglas Randall, 6 Pawcatuck Ave., PawcatUCk, Cr06379, 203-599-2075 

• • • • . • • • . . . . • . . . . . . . . . • . . • • • • . .. • . . • . • • • • . • . • . • . . • • • • • • .. • •• B-1402-1406 
§ Eiec-Trol, Inc., 26477 N. Golden Valley Rd., Saugus, CA 91350, 805-252-8330 

.. .•.•••.. .. .• ••.. . ••.•.. .•.••. ••••. . . •.•.•. .• •. .•.•. ..••• .• B-1414-1415 
t FL Jenninga, FL Inds., 970 Mclaughlin Ave., San Jose, CA 95122-2696, 

408-292-4025 .................................................... B-1422 
Fujitsu Components of America, 3320 Scott Blvd., Santa Clara, CA 95054, 

408-727-1700 ......•.••...•....•......•.•...••..••....•••••. B-1443-1445 
§ Gordos Corporation, Reed Relay Division, 1903 Town West Drive, P.O. Box 824, 

Rogers, AR 72757, 501-636-2111 ..•...••.•.• :........... B-1452,1454~1456 

§ Gordos Corporation, A Flint Industries Company, 1000 N. Second St., P.O. Box 
824, Rogers, AR 72757, 501-636-5000 ......................... B-1457,1463 

§ Hamlin, Lake & Grove Sts., Lake Mills, WI 53551, 414-648-2361 .•.•.•..• B-1467 
Hasco Components, Inc., 247-40 Jericho Tpke., Bellrose Village, NY 11001, 

516-328-9292 ............................................... B-1468-1470 
§ Magnecraft Electric Co., 1910 Techny Road, Northbrook, IL 60062-5376, 

312-564-8800 .................................................... B-1535 
§ Midtex Relays, Inc., 9B2 Butterfield Trail, EI Paso, TX 79906, 

915-772-1061;1-800-MIDTEXl ...••....••••.••••..•••••••.•.•. B-1542-1543 
§ NEC Elecironics, Inc., 401 Ellis Street, Mountain View, CA 94039-7241, 

415-960-6000 ....•...•......•.•..•......•.•••.•..•••.•.••.•. B-1545,1547 
§ Potter & Brumfield, A Siemens Co., 200 S. Richland Creek Dr., Princeton, IN 

47671-4001,812-386-1000 .... \ .............................. B·1559-1560 
§ Standex ElectroniCS, Standex International, 4538 Csmberwell Rd., Cincinnati, OH 

45209,513-871-3777 .•••....•.•.••••....•.•.•.••••.•.•... A-1287, B-1576 
§t Struthers-Dunn, Inc., Subsidiary of Nytronics, Inc., Lemb's Rd., Pitman, NJ 

08071-0901,609-589-7500 .••..•......•.•.••..•.••....•• B-1592,1595,1597 
§ Wabash Relay & ElectroniCS, Kearney-National Company, First & Webster Streets, 

P.O. Box 708, Wabash, IN 46992, 219-563-2191 •.••••.•.•••..•• B-1610-1611 
, AT&T. 555 Union Blvd., Allentown, PA 18103 ........................ 1-8IJO.372-2447;ln 

Canada:t-800,553-2448 
t Babcock, Inc. 1717 West Collins Ave., Orange, CA 92667............... 714-633-3700 
§ Baknor Industries Limned, 2209 Dunwin Drive, Mississauga, ONT. CANADA L5L 1 XI 

............... . ........................... 416-82~2400 

§ Bloxcom Corporation, A Siemens Company. 1130 Larkin Dr. Wheeling, IL 80090 
. . . . . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . .. .. 312-52()'S010 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
§ Cosar Corporation, 10375 Brookwood Rei, Dalles, TX 75238 ............. 214-34().4584; 

800-527-1207 
Douglas Electronics, 718 Marina Blvd., San leandro, CA 94577 ......... 415-483-8770 

, § Eaton Corp./Cutler-Harnmer Prods, Aerospace & Commercial Controls Div, 4201 N. , 
27th St, Milwaukee, WI 53216 ........................................ 414-449-7487 

t Electro Nationa( Matthaws Ave, Canton, MS 39046 . . . . . . . . . . . . . . . . . . . .. 601-859-5511 
§ Electronic Instruments & Specialty Corp, 42 Pleasant St, Stoneham, MA 02180 

.. .. .. .. .. .. .. .. .. .. .. . . .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... 617-438-5300 
§ Emi Components, 520 Southlake Blvd., Richmond, VA 23235 ........... 804-794-6367 

Fifth Dimension, Inc, BOI New York Ave, Trenton, NJ 0B638 ........... 609-393-6350 
GTE SUPPlY, GTE Communications Systems, 5225 Wiley Post Way, San lake City, UT 

84116...... ........... ........... .. ...................... 800-433-4637 
GTE Switching & T elephana Products, 400 N. won Rd., Northlake, Il 60184 

................................................................. 312-681-7100 
§Gunther, W, GmbH, Vimsberger Strasse 51, D 8500 Numberg 82, WEST GERMANY 

.. .. .... .. .. . . . . . .. . .. .. . . .. .. .. .. .. . .. .. .. .... .............. (0)911/65521 or 65520 
Information Transfer Indl.lnc, Box 357, Holcomb, NY 14469 ............ 716-657-7074 
INRESCO, Inc, 654 Ocean Road, pt Pleasan~ NJ 08742 ............... 201-892-5881 

§ Interconnect Devices, Inc, 5101 Richland Ave_ Kansas City, KS 66106 .. 913-342-5544 
Master Electronic Controls, P.O. Box 25905, los Angeles, CA 90025 .... 213-452-1336 
Matrix Systems Corp., 5177 N. Douglas Fir Rd., Calabasas, CA 91302 818-992-6776 

§ MKC Electronics Corp_ 9205 Quivira Road, Overland Park, KS 66215 . .. 913-894-9711 
§ Relay Specianies, 17 Raritan Rd., Oakland, NJ 07436 ................... 201-337-1000 
§Shokai Far Eas~ ltd., 280 North Central Ave_ Hartsdale, NY 10530 ..... 914-681-0700 

§tSOlid State Electronics Corp_ 18646 Parthenia St, Northridge, CA 91324 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ............................. 818-993-8257 

§SOlid State Relays, 71 Regen~ Oak Brook, Il60521 ..... .... 312-932-1660 
Spectron Glass & Electronics, Inc_ 595 Old Willets Path, P.O. Box 13368, Hauppauge, 

NY 11788 .. .. .. .. .. .. .. ... ................... .. .. .. .. .. .. .. .. .... 516-582-5600 
tSR Engineering, BW/IP International, Inc, 13961 Nautilus Dr, Dept E, Garden Grove, CA 

92643 . .. .. .. . .. .. .. .. .. ... .............................. 714-554-4200 
Tane Alarm Products, 247-40 Jericho Tpke_ Floral Park, NY 11001 ..... 516-328-3351 
Teledyne Microwave, 1290 Terra Bella Ave_ Mountain View, CA 94043 ................ . 

415-968-2211 
Thermosen, P.O. Box 1254, Stamford, CT 06904 ....... . . . . . . . . . . . . . . . .. 203-324-6125 

Relays, Reed, Surface Mount-4500 
§ American Relays, Inc., 10306 Norwalk Slvd., Santa Fe Springs, CA 90670, 

213-944-0447 ••.••.•.•..••..•.•••••..•...•••..•.•••••..•.•.. S·I366,I368 
t Computer Components, Inc., 629 Frith Ave., Pelham, NY 10803, 914-738-1611 

................................................................. S·I394 
§ Coto Corporation, 55 DuPont Drive, Providence, RI 02907, 401-943-2686 

................................................................. S·I395 
§ Fujitsu Components 01 America, 3320 Scott Slvd., Santa Clara, CA 95054, 

408-727-1700 .•. •.•.••••••••.•.•••••• ...................... ....... S.1445 
§ Gordos Corporation, Reed Relay Division, 1903 Town West Drive, P.O. Sox 824, 

Rogers, AR 72757, 501-636-2111 .................................. S·1452 
Hasco Components, Inc., 247-40 Jericho Tpke., Bellrose Village, NY 11001, 

516-328-9292 ..................................................... S.1469 
§ IDEC Corporation, 1213 Elko Drive, Sunnyvale, CA 94089-2211, 408-74NI550 

....... .. ..................... ................ ••••••.•.••••. S·1497-1498 
Magnecraft Electric Co., 1910 Techny Road, Northbrook, IL 60062-5376, 

312-564-8800 .................................................... S.1535 
§ Potter & Brumfield, A Siemens Co., 200 S. Richland Creek Dr., Princeton, IN 

47671.0001,812-386-1000 ................................... S.1559-1560 
Schrack North America Corp., 1995 Pond Rd., Ronkonkoma, NY 11779-7209, 

516-737.0099 ............................................... S.1579-1584 
§ Baknor Industries lim~ed, 2209 Dunwin Drive, Mississauga, ONT, CANADA l5l1Xl 

.............................................................. 416-828-2400 
§Bioxcom Corporation, A Siemens Company, 1130 Larkin Dr, Wheeling, Il6oo90 

...................................................................... 312-520-8010 
§ Gordos Corporation, A Flint Industries Company, 1000 N. Second St, P.O. Box 824. 

Rogers, AR 72757 . .. . .. .. . .. .. .. .. . . .. . .. . .. .. .. .. . .. .. . ... 501-636-5000 
§Harnlin, lake & Grove Sts., lake Mills, WI 53551 ........................ 414-648-2361 

Master Electronic Controls, P.O. Box 25905, Los Angeles, CA 90025 .... 213-452-1336 
Spectron Glass & Electronics, Inc., 595 Old Willets Path, P.O. Box 13368, Hauppauge. 

NY 11788 .......................................................... 516-582-5600 
§ Teledyne Relays, Teledyne, Inc., 12525 Daphne Ave., Hawthorne, CA 90250 

....................................................................... 213-777-0077 
§ Wabash Relay & Electronics, Kearney-National Company, First & Webster Streets, P.O. 

Box 708, Wabash, IN 46992 .......................................... 219-563-2191 

Relays, Sealed-4500 
. Airpax Company, A Division 01 North American Philips Corp., Husky Park P.O. 

Box 500, Frederick, MD 21701,301-663-5141 .••••.•..•••••••••••••• B.1357 
t Allied Control, Div. 01 Telemanique, Inc., 100 Relay Rd., Plantsville, CT 06479, 

203-621-6771 .......................................... S.1359,1361,1363 
§ American Relays, Inc., 10306 Norwalk Slvd., Santa Fe Springs, CA 90670, 

213-944.0447 ............................................... S.I366-1370 
§ American Zettler, 16881 Hale Ave., Irvine, CA 92714, 714-660-1670 •••••••.•• 

S·1372-1373 
§ Aroma! Corp., 629 Cenlral Avenue, New Providence, NJ 07974, 201-464-3550 

............................................................ S·1375-1380 
§ Clare Division, General Instrument Corp., 3101 W. Pratt Slvd., Chicago, IL 60845, 

312-262-7100 ............ •.• .. . • . • • • .. . • . . • • • • .. • • . .. .. • • • ... S.I384-1385 
§t Communications Instruments, Inc., P.O. Box 520, HWy. 74 East, FairvieW, NC 

28730,704-628-1711 ........................................ S.I386-1392 
t Computer Components, Inc., 629 Frith Ave., Pelham, NY 10803, 914-738-1611 

................................................................. S·I394 
Coto Corporation, 55 DuPont Drive, Providence, RI 02907, 401-943-2686 

................................................................. S·I395 
DeHrol Controls, 2745 S. 19th St, Milwaukee, WI 53215, 414-671-6800 

............................................................ S·14OO-1401 
Douglas Randall, 6 Pawcatuck Ave., PawcatUCk, CT 06379,203-599-2075 

............................................................ S·1402-1406 

Relays, Solid State-4500 
Eichhoff Electronics, 205 Hellene Rd., Warwick, RI 02886, 401-738-1440 

............................................... A·I648-1651, a.1412-1413 
Eiec-Trol,lnc., 26477 N. Golden Valley Rd., Saugus,CA 91350,805-252-8330 

................................................................. S·1415 
Electronic Specially Corp., 14511 N.E. 13th Ave., P.O. Box 3501, Vancouver, WA 

98668-3501,206-574-5000 ................................... S.1417-1418 
fifth Dimension, Inc., 801 New York Ave., Trenton, NJ 08638, 609-393-8350 

................................................................. S·142O 
t FL Jennings, FL Inds., 970 Mclaughlin Ave., San Jose, CA 95122-2696, 

408-292-4025 .................................................... S·1422 
Fujitsu Components 01 America, 3320 Scott Slvd., Santa Clara, CA 95054, 

408-727-1700 •••.••••••••••••• S.1428-1429,1431,1434,1437-1438,1442-1446 
§t Genicom Corp., 1 Genicom Dr., Waynesboro, VA 22980, 703-949-1471 

.. . • . .. • • . . . • • • • . • • .. • • • • .. • • • • .. .. .. • .. .. • • • • • .. • .. • • • • • • •• S·I448-1449 
§ Gordos Corporation, Reed Relay DIvision, 1903 Town West Drive, P.O. Box 824, 

Rogera, AR 72757, 501-636-2111 •••••••••••••••.•••••.•••••••• S·1452-1456 
§ Gordos Corporation, A Flint Industries Company, 1000 N. Second St, P.O. Box 

824, Rogers, AR 72757,501-636-5000 •••••••••••••••••••• 801458-1460,1463 
§Grayhllllnc.,561 Hiligrove Ave., La Grange, IL 60525,312-354-1040 .••• 801464 

Haaco Components, Inc., 247-40 Jericho Tpke., Bellrose Village, NY 11001, 
516-328-9292 .......................................... S.1468,1471-1476 

§t HI-G Company, A Subsidiary 01 Nytronlcs Inc., 101 locust St, Hertford,CT 
06114, 203-522-8600 .............................. S.1478,1483,1488-1487 

§ IDEC Corporation, 1213 Elko Drive, Sunnyvale, CA 94089-2211, 408-747.0550 
................................................................. 801497 

ITT Components, ITT Corporation, 5 Jenner .st., Ste. 100, Irvine, CA 92718, 
714-727-3001 ..................................... S.I502-1504,1506-1507 

Kllovac Corp., Box 4422, Santa Berbera, CA 93140, 805-684-4560 •••••• S.1510 
Laach Control Products Dlv., Leech Corporation, 6900 Orangethorpe Ave., Suena 

Pk., CA 90620, 714-739.0770 ................................. S.I516-1523 
§t leach Relay Division, leach Corporation, 5915 Avalon Slvd., Los Angeles, CA 

90003,213-232-8221 ............................................. S·1529 
§t Une Electric Products, 122 Naubuc Ava .. Glastonbury, CT 08033, 

203-659-3573;1-800-331-1137 ..................................... S·I531 
Magnecraft Electric Co., 1910 Techny Road, Northbrook, IL 60062-5376, 

312-564-8800 .................................................... S·I535 
§ Mldtex Relays, Inc., 9S2 Sutterfield Trail, EI Paso, TX 79906, 

915-772-1061;1-800-MIDTEXI •.••.••••••••.••••••.•.•••• S·I538,1541-1543 
§ NEC Electronics, Inc., 401 Ellis Street, Mountain View, CA 94039-7241, 

415-960-6000 ............................................... S.I544,I548 
Omron Elctms., Inc., Control Comps. Div., One E. Commerce Dr., Schaumburg, IL 

60173,312-843-7900 ........................................ S·1550-1554 
§t Potter & Srumlield, A Siemens Co., 200 S. Richland Creek Dr., Princeton, IN 

47671.0001,812-386-1000 .. ' .................. S.I559-1561,1565,I568-1570 
Schrack North America Corp., 1995 Pond Rd., Ronkonkoma, NY 11779-7209, 

516-737.0099 ............................................... S·1579-1584 
sn, Control Componenta DIv., 9520 Slack Mountain Rd., San DIego, CA 

92126-4507,619-566-7680;800-826-5053 .•••••••••••••• ,........... S.I591 
§ T-Bar Incorporatecl, Data Switch Corporation, 1 Enterprise Dr., Shelton, CT 06484, 

203-926-1801 .................................................... S·I804 
Teledyne Relays, Teledyne, Inc., 12525 Daphne Ave., Hawthorne, CA 90250, 

213-77NI077 ..................................... S·I599-1601,1804-1605 
Advanced Components Inds., Inc_ Spitznagel GmbH, 120 Center Stree( EI Segundd, CA 

90245 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-322-4249 
Bliley Electric Co, 2545 W. Grandview Blvd., Erie, PA 16506 ............ 814-838-3571 

§ Bloxcom Corporation, A Siemens Company, 1130 larkin Dr_Wheeling, Il 60090 
........................................................................ 312-52G-B010 

Cardinal Control Co, 110 Kensington Rd., Kensington, CT 06037 ....... 203-828-6379 
§ Comel~Dubilier Elctms./Sangarno Weston Comps. Div_ 1605 E. Rodney-French Blvd., 

NewBedford,MA02741 ............................................. 617-996-8561 
§ Cornel~Dubilier Elctrns., Wayne Interchange, Plaza 1, Wayne, NJ 07470 

....................................................................... 201-256-2000 
Daico Industries, Inc., 2139 East Del Amo Blvd., Compton, CA 90224 .... 213-631-1143 

§t Deutsch Relays, Inc., 65 Daly Road, East Northport, NY 11731 .......... 516-499-6000 
Diversmed Electronics, Inc., P.O. Box 1140, Evansville, IN 47706-1140 .. 812-426-2806 
Douglas Electronics, 718 Marina Blvd., San leandro, CA 9.4577 ......... 415-483-8770 

§ FEME Electronics, Inc., 661 W. Germantown Pike, No. 206, Plymouth Meeting, PA 19462 
....................................................................... 215-94t-()366 

§tGuardian Elec. MIg, Co, 1550 W. Carroll Ave., Chicago, Il60607 ..•..... 312-243-1100 
§Harnlin, lake & Grove S\s., lake Mills, WI 53551 ........................ 414-648-2361 
§ Inmark Corp, 147 West Cedar St, Norwalk, CT 06854 .................. 203-866-8474 

ITT Cannon, 666 E. Dyer Road, Santa Ana, CA 92705-5684 . . . . . . . • . . . .. 714-557-4700 
§ ITT Schadow, 8081 Wallace Rd., Eden Prairie, MN 55344 ............... 612-934-4400 
§H. Kuhnke, Inc, 26 W. Highland Ave, Atlantic Highlands, NJ 07716 ....... 201-291-3334; 

800-221-0714 
§love Controls Corp., 1475 S. Wheeling Rei, WheeHng, Il60090 ......... 312-541-3232 

Master Electronic Controls, P.O. Box 25905, los Angeles, CA 90025 .... 213-452-1336 
Telemecanique, Inc., Allied Control, 100 Relay Rei, Plantsville, CT 06479 

. . . . . . . . . . .. . .. . . . . . . . . . . . . .. . .. . . . . . .. . . . . . . . . . .. .. .. . . . . . .. . . . .. .. ... 203-621-6771 
Thermosen, P.O. Box 1254, Stamford, CT 06904 ......................... 203-324-6125 

Relays, Solid State-4500 . 
§ Allied Control, Div. 01 Telemanique, Inc., 100 Relay Rd., Plantsville, CT 08479, 

203-621-6771 .................................................... S.1362 
Aromat Corp., 629 Central Avenue, New Providence, NJ 07974, 201-464-3550 

............................................................. S·1375,1381 
AT&T, 555 Union Slvd., Allentown, PA 18103, 1-800-372-2447;ln 

Canada:I-800-553-2448 ........................................... S.I383 
§ Crydom Company, 17215 Studebaker Rd., No. 328, Cerritos, CA 90701, 

213-865-3536 ............................................... a·I396-1399 
§ Douglas Randall, 6 Pawcatuck Ave., PawcatUCk, CT 06379, 203-599-2075 

.................................................. Ei·1402-1403,1407-1410 
§ EIec-Trol, Inc., 26477 N. Golden Valley Rd., Seugus, CA 91350, 805-252-8330 

: •••••.••••••.••••••••.•••••••••••••••••••••••••••••••••••••••••• S·1415 
§Gordos Corporation, A Flint Industries Company, 1000 N. Second St, P.O. Box 

824, Rogers, AR 72757,501-636-5000 ••••••••••••••••••••••••• S.1458-1459 

EEM 1988 ,§-Product sold through distributors t-Product meets MIL specs 



Relays, Solid State-4500 (Cont'd) 

§ Grayhlllinc., 561 Hiligrove Ave.,La Grange, .IL 60525, 312-354-1040 •••• . B.1464 
§t HI-G COIIIpany, ASub8idlary of Nytronlca Inc., 101 Locust St. Hartlord. CT 

06114.203-522-8600 ............................... &01478.1483,1488.1492 
IDEC Corporation. 1213 Elko Drive. Sunnyvale, CA 94089-2211. 408-747-«1550 

................................................................. B·1498 
§Instrumentatlon • Control Sys., 520 Interstate .Rd. Addlaon. IL 60101. 

312-643-6200 ••••••• : •• •• •• • • • • • • • • • • •• • •• • •• • • • •• • • • • • • • • • • • • •.• • &01499 
§ International RectIfIer Corp., SemIconductor Div., 233 Kansas St, EI Segundo, CA 

90245, 213-772-2000 ••••••••.•••••••••••••••••••••••••••••••• •.••• B.1501 
t International sanaor Systems, Inc., Aurora Industrial Pk.. Box 345. Aurora. NE 

68818.402-894-6111............................................. A.1742 
§ MagnecraIt Electric Co.. 1910 Techny Road. Northbrook. IL 60062-5376. 

312-564-8800 ••• : ••••••••••••••••• 0" '" 0 0 0 0 • 0 00. 0 • 0 0 0 • • • .. • • • • ... B.1535 
§ Mldtex Relays. Inc.. 9B2 Butterfield Trail. EI Paao. TX 79906. 

915-772-1061;1-800-MIDTEX1 :............................... B.154o-1543 
Omega Engineering. Box 4047. StamfOrd. CT 06907.203-359-1660 •••.•• C.1891 

§ Omron Elctrns.. Inc •• Control Comps. DiY •• One E. Commerce Dr •• Schaumburg. IL 
60.173. 312-843-7900 ........................................ ·'8.1550-1551 

. § Opto 22. 15461 Springdale St. Huntington Sch •• CA 92649. 714-891-5861 
................................................................. B·1557 

§ Potter. Brumfield. A Siemens Co.. 200 S. Richland Craek Dr •• Princeton. IN 
47671-0001.812-386-1000 ......................... B·1559.1562.1571-1575 

§ Sharp. Mlcroelectronica Div •• Optoelectronics. Sharp Plaza. Mahwah. NJ 07430. 
'201-529-8757 .................................................... B·1585 

§ Silicon Power Cube Corp.. 6015 Obispo Ave •• Long Beach. CA 90605. 
213-634-9390 ............................................... B.1586-1587 

§ SSAC Incorporsted. P.O. Box 1000. Beldwinsville. NY 13027, 315-638-1300 
••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••• &01589 

§t sn. Control Components Div •• 9520 Black Mountsin Rd •• san DIego. CA 
92126-4507.619-566-7680;600-826-5053 •••••.••••••••.••.•••.••••• B·1590 

§ Struthe ..... Dunn. Inc.. Subsidiary of Nytronlcs. Inc .• Lamb's Rd., PHman. NJ 
06071-G901.609-589-7500 ........................................ B.1592 

Teledyne Relays, Teledyne. Inc., 12525 Daphne Ave.. Hawthorne, CA 90250, 
213-777-«1077 ..................................... B.1599-1600.1602-1608 

Allen-Bradley Co., Induslrial Control Div, 1201 S. Second Sl, Milwaukee, WI 53201 
· .. : . . . . . .. . .. .. . . .. . . .. .. . . . . . . . . . .. . . . . . . . .. . . .. . .. . .. . .. .. .. . .. . .... 414-382-2000 

AHech CorporatiOn, 349 Ate. 206, Somerville, NJ 08876 .. . . . . . . . . .. . . . .. 201-359-4454 
§ Arnerace Corporation, Newburgh Rd. Hackettstown, NJ 07840 . . . . . . . . .. 201-852-1122 

Amerace Corp.. Elastimold Div, Newburg Ad P.O. Box 503, Hackettstown, NJ 07640 
......................................... : ............................. 201-852-1122 

§t Antex Electronics Corp.. 16100 S. Figueroa St, Gardena, CA 90248 ..... 213-532-3092 
t Applied Controls Co, Inc., 1 ?75 Bioomfielu Ave., Fairfield, NJ 07006-2828 

.............•............•............................................ 201-227-5454 
t Argent Electronics, 3245 S. County Rd., 25A Troy, OH 45373 ........... 513-335-0031 
t Babcock, Inc, 1717 West Coltins Ave. Orange, CA 92667 ............... 714-633-3700 

Barber-Q)lman Co., IndL Inslrs. Div, P.O. Box 2940, 1354 Clifford Ave., Loves Pari<, IL 
61132 ......•........................•................................ 815-877,0241 

§Basler Elec. Ate. 143, Highland IL 62249 .. , ............................ 618-654-2341 
§ Bioxcom Corporation, A Siemens Company, 1130 Larkin Dr, Wheeling, IL 60090 

....................................................................... 312-52Cf-8010 
Brown Boven Elec., Norristown Ad., Spring House, PA 19477 ........... 215-628-7400 
Cardinal Control Co., 110 KenSington Ad Kensington,CT 06037 ....... 203-828-6379 
Cross Electronics, 100 CommonweaHh Dr, Warrendale, PA 15066 ...... 412-776-1591 
Daytronic Corp.. Hawker Siddeley, 2589 Corporale P~ Miamisburg, OH 45342 

· .............................................................. , . . . . . .. 513-866-3300 
tDionics, 65 Rushmore St, Westbury, NY 11590 ......................... 516-997-7474 
§ Diversified Electronics, Inc, P.O. Box 1140, Evansville, IN 47706-1140.. 812-426-2806 

Douglas Electronics, 718 M'!rina Blvd., San Leandro, CA 94577 ......... 415-483-8770 
§ Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div, 4201 N. 

27th St, Milwaukee, WI 53216 .. .. . • .. .. .. .. .. .. .. . .. .. .. .. .. .. . .. .. .. 414-449-7487 
§ EDL .. Inc, 385 Oser Ave, Hauppauge, NY 11788. . .. .. . 516-435-2808;1-8OQ-DIAL EDL 
§ Electromatic Controls Corp.. 2495 Pembroke Road, Hollman Estates, IL 60195-2010 

..•..................•................................................. 312-662-5757 
§ Electr!)nic Instruments & Specially Corp, 42 Pleasant St, Stoneham, MA 02160 

............................... " ...................................... 617-438-5300 
Electronic Specially Corp, 14511 N.E. 13th Ave, P.O. Box 3501, Vancouver, WA 

98668-3501 .....................•.................................... 206-574-5000 
Enerco, Inc., 9615 W. Marginal Way s.. Seattle, WA 98108 .............. 206-762-1422 

§GuardianEIec. MIg. Co, 1550 W. Carroll Ave., Chicago,IL 60607........ 312-243-1100 
§Gunther, W, GmbH, Virnsberger Strasse 51, 0 8500 Numberg 82, WEST GERMANY 

· ....•...................•. '" ................................ (0)911/65521 or 65520 
Hami"on Standard Controls, 9100 Airport Dr, P.O. Box 11648, Fort Wayna, IN 46859 

.............................. ', ........................................ 219-747-6142 
Hasco Components, Inc. 247,40 Jericho Tpke., Bellrose Village, NY 11001 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 516-328-9292 
§IMO Delava!, Inc., Cowles Rd, Plainville, CT 06062-9990 ................ 203-677-1311 

Klockner Moeller, 4 Strathmore Rd., Nalick, MA 01760 .................. 617-655-1910 
§t Leach Control Producls Div., Leach Corporation, 6900 Orangethorpe Ave., Buena Pk, CA 

90620 ..•........................................•.................... 714-739-0770 
MAR-CHAR CORPORATION, Am Electronics, Inc., 167 East Fifth Street, Montello, WI 

53949 . .. . .. . .. ... . . .•. .. .. ... .. . . . .. ... . . .. .••. .. . ... ... . . . . . .. ... ... 608-297-2106 
Master Electronic Controls, P.O. Box 25905, Los Angeles, CA 90025 .... 213-452-1336 
Matrix Systems Corp, 5177 N. Douglas Fir Ad Calabasas, CA 91302 .. 818-992-6776 

§MKC Electronics Corp.. 9205 Quivira Road, Overland Pari<, KS 66215 ... 913-894-9711 
National Controls Corp, 1725 Westem Dr, W. Chicago, IL 60185 ....... 312-231,5900 
Paragon Electric Co., Inc., 606 Parkway Blvd., Two Rivers, WI 54241 .... 414-793-1161 

§ Payne Engineering, Box 70,.Scott Depot, WV 25560 •....•.............. 304-757-7353 
Phase Control Electronics, 87-27 Myrtle Ave., Glendale, NY 11385 ...... 718-441-4728 

§ Philips ECG, Amperex Electronics Corp.. A North American Philips Co., 100 First Ave., 
Wanham, MA 02254.,................................................ 617-890-6107 

t Preferred Electronics, Inc., Main UneDr, P.O. Box 248, Westfield, MA 01066 
....................................................................... 413-568-2301 

Princo Instruments, Inc., 1020 Industrial HWV, Southampton, PA 18966 
t PSG Inds, 1225 Tunnel Road, Perkasie, PA 18944 •...................• 215-257-3621 

Regent Controls, Inc. 39 Fanny Sl, P.O. Box 767, Shetton, CT 06484-0767 
.. .. .. .. .. .. .. . .. . .. .. .. . .. . .. . . . .. . .. .. . .. .. .. .. .. . .. . .. . . . .. . .. ... . .. 203-736-2924 

PRODUCf INDEX & DIRECTORY 

§ Relay Specialties, 17 RaritanRd., oakland, NJ 07436 ................... 201-337-1000 
RLC Electronics, Inc., 83 Radio Cir, Ml Kisco, NY 10549 ................ 914-241-1334 

t Sage Laboralories, Inc., 11 Huron Dr, Natick, MA 01760 ,................ 617-853-0844 
§Sciantific Technologies, Optical Sensor Div.lnc., 31069 Gens1ar Rd., Hayward, CA.94544 

....................................................................... 415-471-9717 
t Shokai Far Eas~ Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..•.. 914-681-0700 

§t Solid State Electronics Corp. 18646 Parlhenia St, Northridge, CA 91324 
.. . . .. . . . . . .. .. .. . .. .. . .. . .. . .. . .. . . . . . .. . . . .. . . .. . . .. . . . .. .. . .. .. . .. .. 816-993-8257 

§SoIid State Relays, 71 Regen~OakBrook,IL60521 .................... 312-932-1660 
§ Spernco Swhches, 23425 Harper, Box 366, Sl Clair Shores, MI 48080 .. 800-482-2828 
§ Square 0 Co, Executive Plaza, Palatine, IL 60067 .........•............ 312-397-2600 
§Syracuse Electronics, Pass & Seymour, Inc., P.O. Box 4822, Syracuse, NY 13221 

.•. . . •. . . . . .. . . .. .. . .. .. . . . . . .•. . . . . . . . . . .. . . . . . . . .. .. . • ... .. .. . .. . .. .. 315-488-6211 
Tapeswitch Corp. of America, 100 Schmitt Blvd., Farmingdale, NY 11735 

....................................................................... 516-694-6312 
§t Teledyne Solid Stale, A Div. of Teledyne Relays, 12525 Daphne Ave., Hawthorne, CA 

90250 .................................•.•.......... , . . .. . . . .. . .. .. ... 213-777-0077 
Telernecanique, Inc, Allied Control 100 Relay Ad Plantsville, CT 06479 

· ............................. " . . •. .. . .•. . . . . . ..•. . .. .. . . . . . . . ... .. ... 203-621-6771 
Tempo Instrumen~.Inc., 87 Modular Ave., Commack, NY 11725 ......... 516-864-3700 

§tTheta-J Corporation, 8 Corporate PI, 10iAudobon Rd., Wakefield, MA 01660 
....................................................................... 617-246-4000 

Triac ElectroniC. Systems, Inc, 87-27 Myrtle Ave, Glendale, NY 11385 .. 718-441-4759 
§ Wheelock, Inc., 273 Branchport Ave., Long Branch, NJ 07740 ........... 201-222-6660 

Relays, Solid State, Surface Mount-4500 
Midtex Relays. Inc., 9B2 Butterfield Trail, EI Paao, TX 79906. 

915-772-1061;1-800-MIDTEX1 ..................................... B.1541 
Potter & Brumfield, A Siemens Co, 200 S. Richland Creek Dr. Princeton; IN 47671-0001 

.. . . . . . . .. . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . .. . . .. . . . .. .. . . . . . . . .. . . . .. . . .. 812-386-1000 

Relays, Stepping-4500 
Alrpax Company. A Division of North American Philips Corp •• Husky Park P.O. 

Box 500, Frederick. MD 21701, 301-663-5141 ••••••••••••••••••.•••• B.1357 
§t Communications Instruments. Inc •• P.O. Box 520. Hwy. 74 East. Fairvlaw, NC 

28730.704-628-1711 ............................................. B.1392 
t Lucas Ladex, Inc., P.O. Box 427. VandaHa, OH 45377-0427. 513-898-3621 

• .. • • • . .. . • . • • • . . • . • • • .. • . • .. • • • . • • • • .. • • • • . .. • • .. • .. • .. • ... B·1896-1897 
§ Potter" Brumfield, A Siemens Co .• 200 S. Richland Creek Dr •• Princeton, IN 

47671-0001.812-386-1000 ........................................ B·1559 
§ Struthers-Dunn, Inc., Subsidiary of Nytronica, Inc., Lamb's Rd •• PHman. NJ 

08071-0901.609-589-7500 .......................................... B.1592 
AT&T, 555 Union Blvd., Allentown, PA 18103 ........................ 1-8OQ-372-2447;ln 

Canada:I-8OQ-S53-2448 
§ Bellofram Corporation, Pulpit Rock Rd., Pelham, NH 03076 .............. 603-635-2103; 

aoo-343-0039 
Electroswhch, Unh of Electro Swhch Corp.. 180 King Ave., Weyrnou1h, MA 02188 

· . . . • . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617-335-5200 
GTE Switching & Telephone Products, 400 N. WoH Ad Northlake, IL 60164 

....................................................................... 312-881-7100 
§Guardian Elec. MIg. Co, 1550 W. Carroll Ave, Chicago, IL 60607 ........ 312-243-1100 
§ ITT General Controls Div. IntI. Telephone & Telegraph Corp.. 801 Allen Ave., Glendale, 

CA91201 .................................................... : ....... 213-842'6131 
Master Electronic Controls, P.O. Box 25905. Los Angeles, CA 90025 .... 213-452-1336 

§ Midtex Relays, Inc., 9B2 Butterfield Trai\ EI Paso, TX 79906 ............. 915-772-1061; 
l-aoo-MIDTEXI 

Relay Service Co .• 1300 N. Pulaski Rd., Chicago, IL 60651 .............. 312-252-2700 
§ Relay SpeciaHies, 17 Rarilan Rd., Oakland, NJ 07436 ................... 201-337-1000 
§ Reliance Electric Co, Marketing Info Center, P.O. Box 99502, Cleveland, OH 44199 

.......................................... :. . . . . . . . . . . . . . . . . .. . . . .. .. .. aoo-245-4501 

Relays, Telephone-4500 
Airpax Compsny. A Division of Norlh American Philips Corp., Husky Park P.O. 

Box 500, Frederick, MD 21701,301-663-5141 •••••.••••.••••••••.••• B.1357 
§ American Ralays. Inc.', 10306 Norwalk Blvd •• Sants Fe Springs. CA 90670, 

213-944-0447 .................................................... B·1386 
§t Aromat Corp., 629 Central Avenue, New Providence. NJ 07974, 201-464-3550 

••..• : ........................................................... B·1375 
§ Clare Division. General Instrument Corp., 3101 W. Pratt Blvd., Chicago. IL 60645. 

312-262-7700 .................................................... &01364 
§t Communicstions Instruments. Inc., P.O. Box 520. Hwy. 74 East, Fairview. NC 

28730. 704-628-1711 ................... '. .. • . • . .. .. • .. .. .. .. • • .. •• &01392 
Colo Corporation. 55 DuPont Drive, Providence, RI 02907. 401-943-2686 

............................................... : ................. B·,395 
DeHroI Controls. 2745 S. 19th St, Milwaukee. WI 53215, 414-671-6600... B·1400 
Elec-Trol, Inc.. 26477 N. Golden Valley Rd •• Saugus. CA 91350, 805-252-8330 

................................................................. B·1415 
FIlth Dimension, Inc., 801 New York Ave •• Trenton, NJ 08638. 609-393-8350 

............................................................ B·142O-1421 
FUJHau Components of America, 3320 Scott Blvd •• Sants Clara. CA 95054. 

408-727-1700 ............................................... B·1434,1445 
GOrd08 Corporation, A Flint Industries Company. 1000 N. Second St, P.O. Box 

824, Rogers, AR 72757. 501-636-5000 .............................. B.1463 
International Rectifier Corp •• Semiconductor DiY •• 233 Kansas St. EI Segundo, CA 

90245. 213'772-2000 ............................................. B.1501 
m Components. m Corporation,S Jenner .sL, Ste. 100. Irvine. CA 92718, 

714,727-3001 .'................................................... B.1505 
§ NEC Electronica. Inc., 401 Ellis StoIet. Mountsin View, CA 94039-7241, \ 

415-960-6000 .................................................. ;'. B·1544 
§ Omron Elctrns., Inc., Control Comps. DIv., One E. Commerce Dr., Schaumburg. IL 

60173.312-843-7900 ........................................ &01550-1551 
§ Potter • Brumfield. A Siemens Co., 200 S. Richland Creek Dr., PrInceton. IN 

47671-0001,812-386-1000 ........................................ B·1559 
§ Schrack North America Corp •• 1995 Pond Rd., Ronkonkoma, NY 11779-7209, 

516-737-0099 ................. .' .............. .'.............. &01579-1564 
§Amelican Zettler, 16661 Hale Ave., Irvine, CA 92714 .................... 714-66Cf-1670 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
§ Bioxcom Corporation. A Siemans Company. 1130 Larkin Dr, Wheeling, IL 60090 

, ....................................................................... 312-520-6010 
Bosch. Robert. Corp .• 2600 S. 25th Ave., Broadview, IL 60153 ........... 312-885-5200 
Cardinal Control Co, 110 Kensington Rd, Kensington, CT 06037 ....... 203-828-6379 
Davis Elec. Co, Box 38, Cape Girardeau, MO 63701 ...................• 314-335--5547 

§tE-Tron Corporation, 30 Ethel Rd, Edison, NJ 08817 .................... 201-287-9039 
GTE SUPPLY, GTE Communications Systems, 5225 Wiley Post Way, SaM Lake City, UT 

84116 .................... ' ........................................ , .. 600-433-4837 
GTE Switching & Telephone Products, 400 N. WoH Rd., Northlake, IL 60164 

....................................................................... 312-681-7100 
§ Gunther, W, GmbH, Vimsberger Slrasse 51, 0 8500 Numberg 82, WEST GERMANY 

. , .............................•............ (0)911/65521 or 65520 
Hasco Components, Inc, 247-40 Jericho Tpke, 8ellrose Village, NY 11001 

" ............................. , ........... ,.......... 518-328-9292 
§tlnterconnect Devices, Inc., 5101 Richland Ave, Kansas City, KS 66106 .. 913-342-5544 

ITT Cannon. 886 E. Dyer Road, Santa Ana, CA 92705--5684 ............. 714-557-4700 
§ ITT Components, ITT Corporation, 5 Jenner .st. Sle. 100. Irvine. CA 92718 

................................................................. 714-727-3001 
§ ITT Schadow, 8081 Wallace Rd., Eden Prairie, MN 55344 .............. , 612-934-4400 

Lear Siegler, Inc, 2850 Ocean Park Blvd, P.O. Box 2158, Santa Monica, CA 90408 
· ................... , ................................................ " 213--452-5444 

Liberty Controls. 500 Brookforest Ave, Shorewood, IL 60435 ..... :...... 815--725--2241 
§t Line Electric Products, 122 Naubuc Ave, Glastonbury, CT 06033 ........ 203-659--3573; 

1 -800-331-1 137 
§Magnecraft Electric Co, 1910 Techny Road, Northbrook, IL 60062-5376 

.............................. , .................................... 312-564-8800 
Master Electronic Controls, P.O. Box 25905, Los Angeles, CA 90025 .... 213--452-1336 

§Midtex Relays, Inc, 9B2 Butterfield Trail, EI Paso, TX 79906 ............. 915--772-1061; 
1-800-MIDTEXI 

Relay Service Co., 1300 N. Pulaski Rd., Chicago.IL 60651 ............ 312-252-2700 
§ Relay SpeciaKies, 17 Raritan Rd., Oakland, NJ 07436 ................. . 201-337-1000 
§Shokai Far East, Ltd. 280 North Central Ave, Hartsdaie. NY 10530 .... 914-681-0700 

Stetron International, Inc.. 90 Broadway, Buftalo. NY 14203 ............. 71&-854-3443 
§t Theta-J Corporation. 8 Corporate PI, 107 Audobon Rd. Wakefield, MA 01880 

, ........ , .. , ........ , ............. , . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 617-246--4000 
§Wheelock"lnc, 273 Branchport Ave., Long Branch, NJ 07740 .......... 201-222-6860 

Relays, Thermal-4500 . 
Airpax Company, A Division of North American Philips Corp., HUBky Park P.O. 

Box 500, Frederic.k, MD 21701, 301-663-5141 •..••••.••••.•.••. B.'357,1835 
§ Ctare Division, General Instrument Corp., 3101 W. Pratt Blvd., Chicago, IL 60645, 

312-262-7700 .................................................... B.,384 
Colo Corporation, 55 DuPont Drive, Providence, RI 02907, 401-943-2686 

................................... ' .............................. B·,395 
Elec-Trol, Inc., 26477,N. Golden Valley Rd., Saugus, CA 91350, 605-252-8330 

................................................................. B·,4,5 
§ Gordos Corporation, Reed Relay Division, 1903 Town WeRt Drive, P.O. Box 824, 

Rogers, AR 72757, 501-63&-2111 .................................. B.,453 
Gordos Corporation, A Flint Industries Company, 1000 N. Sacond St., P.O. Box 

824, Rogers, AR 72757, 501-63&-5000 ••••.••••••.•..••••..•.•• B.'459-'460 
§ Midtex Relays, Inc., 9B2 Butterfield Trail, EI Paso, TX 79906, 

915-772-1061;1-800-MIDTEXI ..................................... B.,542 
§ Struthers-Dunn, Inc., Subsidiary of Nytronlcs, Inc., Lamb's Rd., Pitman, NJ 

0807HI901,609-589-75OO ........................................ B.,592 
Mech Corporation, 349 Rle. 206. Somerville. NJ 08876 .......... . . . . . . . 201 -359--4454 

§t Amperite Co, Inc., 600 Palisade Ave., Union City. NJ 07087 ............. 201 -664-9503 
Cambridge Aeroflo Instruments, Inc., 900 Mount Laurel Circle, Shirley, MA 01464 

.......... " . .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. 617-425--2346 
Douglas Randall, 6 Pawcatuck Ave., Pawcatuck, CT 06379 ............. 203-599--2075 

§ Eaton Corp.lCutler-Hammar Prods, Aerospace & Commercial Controls Div,4201 N. 
27th SI, Milwaukee, WI 53216 ....................................... '. 414-449--7467 

Electronic Instruments & Specially Corp, 42 Pleasant SI, Stoneham, MA 02180 
· .............................. ' ................ , . . .. . . .. . . . . . . . . . . . . .. 617-438-5300' 

§ Gunther, W, GmbH, Virnsberger Strasse 51. 0 8500 Numberg 82. WEST GERMANY 
......... , .................................................... (0)911/65521 or 65520 

Jaico Products, Jaidinger MIg. Co, Inc., 1921 W. Hubbard SI, Chicago, IL 60622 
....................................................................... 312-421-1090 

t Jettron Products, P.O. Box 337, E. Hanover, NJ 07936 ................. . 
Master Electronic Controls, P.O. Box 25905. Los Angeles, CA 90025 .. 
Princo Instrumants, Inc., 1020 Industrial Hwy, Southampton. PA 18966 

201-887'()571 
213--452-1336 

tPSG Inds, 1225 Tunnel Road, Perkasie. PA 18944 ..................... 215--257-3621 
§Relay SpeciaMies, 17 Raritan Rd., Oakland, NJ 07436 ................... 201-337-1000 
§Square 0 Co, Executive Plaza, Palatine.IL 60067 ...................... 312-397-2600 

Sylvania GTE Control Devices, Rle. 35, Standish. ME 04084 ............ 207-642-4535 
Texas Instruments, Connector Systems Division, 34 Forest Slreet, Attleboro, MA 02703 

· .............................. : . .. . . .. . . . . . .. . . . . . .. . .. 508-699--3800;508-699--3450 
Texas Instrs., Matis. & Controls Grp, 34 Forest SI, Attleboro. MA 02703 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617-699--3800 
Therm-O-Disc. Inc., SUb. Emarson EIec. Co, 1320 South Main SL P. O. Box 3538, 

Mansfield, OH 44907 ... . . . .. . ... .. • . . . .. . . . . . . . . . . .. . . . . . . .. . . . . . . ... 419--758-5911 
§ Wabash Relay & Electronics, Kearney--National Company, First & Webster Streets, P.O. 

Box 708, Wabash, tN 46992.. . .. .. .. . .. .. .. .. . .. . .. .. .. .. .. .. .. .. . ... 219--563-2191 
Warren G-V. Unk of Signal Co, 1 Apollo Dr, Whippany, NJ 07981 ....... 201-38&-1200 

Relays, Time Delay-4500 
§ Allied Control, Div. of Telemanlque, Inc., 100 Relay Rd., PlantsVille, CT 06479, 

203-621-6771 .................................................... B.,362 
§t Aromal Corp., 629 Central Avenue, New Providence, NJ 07974, 201-464-3550 

................................................................. B·,375 
Crydom Company, 11215 studebaker Rd., No. 328, Cenitos, CA 90701, 

213-865-3536 ................................ ,.................... B.,397 
§ Douglas Randall, 6 Pawcatuck Ave., Pawcatuck, CT 06379, 203-599-2075 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • . • • • • • • • • •• • • • • • •• B·'402,1407 
§t Electronic Specialty Corp., 14511 N.E, 13th Ave., P,O. Box 3501, Vancouver, WA 

98668-3501,206-574-5000 ................................... 801416,1419 
Genlcom Corp., 1 Genlcom Dr., Waynesboro, VA 22980, 703-949-1471 •• B.,449 

Relays, Time Delay-4500 (Cont'd) 
§ Heinemann Elec!ric Co., Brunswick Pike, All. RIB. # " P.O.Box 6800, 

Lawrenceville, NJ 08648-0800, 609-862-4800 ••••••••••••••••••••••• 801315 
§t HI-G Company, A Subsidiary 01 Nytronics Inc., 101 Locust St., Hartford, CT 

06114,203-522-8600 ........................................ B·'478,1483 
§ IDEC Corporation, 1213 Elko Drive, Sunnyvale, CA 94089-2211, 408-747~55O 

................................................................. B·,498 
§ Inatrumentatlon & Control Sys., 520 Interstate Rd, Addison, IL 80101, 

312-543-6200 .................................................... B·,499 
§t Leach Control Products Dlv., Leach Corponstlon, 6900 Orangethorpe Ave., Buena 

Pk., CA 90620, 714-739~17O ................................. B·151&-1519 
t Logitak, Inc., 101 Christopher St., Ronkonkoma, NY 11779, 51&-467-4200 

B·,534 
§ Magnecralt Eleclric Co., 1910 Techny Road, Northbrook, IL 60062-5376, 

312-564-8800 .................................................... B.,535 
§ Mldtex Relays, Inc., 9B2 Butterfield Trail, EI Paso, TX 79906, 

915-772-1061;1-800-MIDTEXI •••.•••• .' •••••.•.••••.••.•.•.••• B.'540-'543 
§ Potter & Brumfield, A Siemens Co., 200 S. Richland Creek Dr., Princeton, IN 

47671~001, 812-38&-1000 •.••••••••••••••••••••••.••••• B.,559,I569-,570 
Schrack North America Corp., 1995 Pond Rd., Ronkonkoma, NY 11779-7209, 

516-737-0099 ............................................... B.'579-'584 
§ Silicon Power Cube Corp., 6015 ObIspo Ave., Long Beach, CA 90805, 

213-634-9390 .................................................... B.,586 
§ SSAC Incorporated, P.O. Box 1000, Baldwinsville, NY 13027, 315-638-1300 

................................................................. B·,589 
t ST1, Control Components Dlv., 9520 Black Mountain Rd., San Diego, CA 

92126--4507,619-566-7680;800-82&-5053 •••••••••••.••.•••.••.•••.• B.,59, 
§t struthers-Dunn, Inc., Subsidiary of Nytronlcs, Inc., Lamb's Rd., Pitman, NJ 

08071~901, 609-589-7500 ••••••..•••••.••••••••.•. B.'592,1594-'595,1597 
§Air-0-Tronics, Trush Group, Route 20 E., Cazenovia, NY 13035 ......... 315--655--2387 
§ Allen-Bradley Co, Industrial Control Div, 1201 S. Second SI, Milwaukee, WI 53201 

· . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . .. . . . . . . .. . . . . . .. . .. 414-382-2000 
Mech Corporation, 349 Rle. 206. Somerville, NJ 08876 ................. 201-359--4454 

. §t Arnerace Corporation. Newburgh Rd., Hackeltslown. NJ 07840 . . . . . . . . .. 201 -852-1122 
Amerace Corp., Elastimold Div., Newburg Rd. P.D. Box 503, Hackettstown, NJ 07840 

· ...................................................................... 201-852-1122 
§Arnerican Control Products, Div. of Precision Timar Co, Inc., 13 Westbrook Ind'l PI<., 

Westbrook, CT 06498 ................................... ,............ 203--399--6253 
§t Amperite Co, Inc, 600 Palisade Ave., Union City, NJ 07087 ............. 201-864-9503 
§t Antex Electronics Corp, 16100 S. Figueroa SI, Gardena, CA 90246 ..... 213--532-3092 

t Argent Electronics, 3245 S. County Rd. 25A, Troy. OH 45373 ...... ,.... 513-335--0031 
§ Artisan Controls Corp., P.O. Box 233. 5 Eastmans Rd., Sle. 100, Parsippany, NJ 07054 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201-428-1770 
§ Automatic Timing & Controls Co, 201 So. Gulph Rd., King of PruSSia, PA 19406 

........................................................ 215--337-5500;800-441-8245 
t Babcock, Inc., 1717 West Collins Ave, Orange. CA 92667............... 714-633--3700 
§ Bloxcom Corporation. A Siemens Company. 1130 Larkin Dr, Wheeling, IL 60090 

....................................................................... 312-520-6010 
Cardinal Control Co, 110 KenSington Rd., Kensington, CT 06037 ..•.... 203-828-6379 

§ Comel~Dubilier Elclms., Wayne Interchange, Plaza 1, Wayne, NJ 07470 
....................................................................... 201-25&-2000 

§Cramer Co., Mill Rock Rd., Old Saybrook, CT 06475 .................... 203--388-3574 
§ De~rol Controls, 2745 S. 19th SI, Milwaukee, WI 53215 . . . . . . . . . . . • . . . .. 414-671 -6600 

§t Deutsch Relays, Inc., 65 Daly Road, East NorthPOrt. NY 11731 .......... 516--499--6000 
§Diversified Electronics, Inc., P.O. Box 1140, Evansville, IN 4770&-1140 .. 812-42&-2606 
§Durakool, Inc., Amarican Electronic CompOnents, 1010 N. Main SL Elkhart, IN 46514 

............... , ....................................................... 219--264-1116 
§Eagle Signal Controls, A Wickes MIg. Co, Box 16100,Austin. TX 78761 

....................................................................... 512-637-11300 
§ Electromatic Controls Corp, 2495 Pembroke Road, Hoffman Estates, IL 60195-2010 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . .. . .. .. . . . . . .. .. .. . .. . .. . . . . . . .. 312-662-5757 
§ Erni Components, 520 Southlake Blvd., Richmond, VA 23236 ........... 804-794-6367 

§t E-Tron Corporation. 30 Ethel Rd., Edison. NJ 08817 ......... , .......... 201-287-9039 
GTE SUPPLY. GTE Communications Systems, 5225 Wiley Post Way, SaM Lake City. UT 

84116 ................................................................ 800-433-4837 
GTE Switching & Telephone Products, 400 N. WoH Rd., Northlake, IL 60164 

....................................................................... 312-681-7100 
§ Gunther, W, GmbH, Virnsberger Strasse 51, D 8500 Numberg 82, WEST GERMANY 

· . . . . . .. . . . .. . . . . . . .. . . . .. . . . ... . .. .. .. . . . . . . . .. . . . .. . .. . . .. .. (0)911/65521 or 65520 
HarniMon Standard Controls, 9100 Airport Dr, p.o. Box 11646, Fort Wayne, IN 46659 

....................................................................... 219--747-6142 
§ IMO Delava( Inc .• Cowles Rd, Plainville. CT 06062-9990 ................ 203--677-1311 
t Intemational Sansor Systems, Inc., Aurora Industrial PIt, Box 345, Aurora, NE 66818 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 402-694-6111 
Jaico Products, Jaidinger MIg. Co, Inc., 1921 W. Hubbard SL Chicago, IL 60622 

............................ : .......................................... 312-421-1090 
Jay-EI Prods., Sub. Ducommun Inc, 1859 W. 169th SL Gardena, CA 90247 

....................................................................... 213--323-7130 
t Jettron Products, P.O. Box 337. E. Hanover. NJ 07936 .................. 201-887~571 

§ H. Kuhnke, Inc, 26 W. Highland Ave, Atlantic Highlands, NJ 07716 ....... 201-291-3334; 
800-221~714 

§Law. R. E.lnstruman~ Inc., 7735 W.II21h P~ Palos Hills, IL 60465 ...... 312-974-4000 
§ Line Electric Products. 122 Naubuc Ave, Glastonbury. CT 06033 ........ 203--659--3573; 

, 1-800-331-1137 
Master Electronic Controls, P.O. Box 25905, Los Angeles, CA 90025 .... 213--452-1336 

§MKC Electrqnics Corp, 9205 Quivira Road, Overland Park, KS 66215 ... 913-894-9711 
§National Controls Corp, 1725 Western Dr, W. Chicago, IL 60185 ....... 312-231-5900 

Nolatron, P.O. Box 4042, Harrisburg, PA 17111 ............. ,........... 717-564-3398 
§ Ohm"e Manufacturing Co,3601 W. Howard SL SkOkie, IL 60076 ....... 312-675--2600 
'§ Omron Elctrns.. Inc., Control Comps. Div, One E Commerce Dr, Schaumburg, IL 60173 

· . . . . . . . . . . . . . .. . . . . .. . . . .. .. . . . . . . .. . .. .. . .. . . . . . .. .. . .. .. . .. . . .. .. . .. 312-843-7900 
Paragon Electric Co, Inc, 606 Parkway Blvd., Two Rivers, WI542~1 .... 414-793-1161 
Regent Controls, Inc., 39 Fanny SL P.D. Box 767, Shelton, CT 06464-0767 

· ..... ' ........................................................ , . . . . . . .. 203--738-2924 
t Relay Specialties, 17 Raritan Ad., Oakland, NJ 07436 .........•......... 201-337-1000 
t Ross Engineering Corp., 540 Wastchaster Dr, Carnpbel~ CA 95008 ..... 408-377-4621 

EEM1988 §-Product sold through distributors t~Product meets MIL specs 



Relays, Time Delay-4500 (Cont'd) 
§ Scientific Technologies, Optical Sensor Div. Inc., 31069 GenStar Rd, Hayward; CA 94544 

...•.........•....•....•......•..•.•••.........•........•.....•........ 415-471-9717 
t Sigmapower, Inc., 20790 Leapwood Ave., Caracn, CA 90746............ 213-32-Sigma 
t Solid Stale Electronics COrp. 18646 Parthenia Slo Northridge, CA 91324 

· . . . • . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . • • . . 818-993-8257 
§Square 0 Co., Executive Plaza, Palatine, IL 60067 ............•......... 312-397-2600 

Switches Unlimited, Inc., 34-11 56th St, Woodside, NY 11377 ..•......•.. 718-478-5000; 
800-221-(1487 

§tSyracuse EIcIms., P.O. Box 4770,Syrac~ NY 13221 .....•........... 315-488-4911 
§Syracuse Electronics, Pass & Seymour, Inc.. P.O. Box 4622, Syracuse, NY 13221 

........•..•............•........•.............•...•.•..•.........•.... 315-468-6211 
§tTeledyne Solid State, A Div. of Teledyne Relays, 12525 Daphne Ave., Hawthorne, CA 

90250 .......................•......... , ......•........•.......... ;... 213-777-0077 
Telemecanique, Inc., Allied Contro~ 100 Relay Ad, Plantsville, CT 06479 

..................•.....•..•......•..••........•...............•....... 203-621-6771 
tTempo Instrument, Inc., 87 Modular Ave., Commack, NY 11725 ......... 516-864-3700 

Texas Instruments, Connector Systems Division, 34 Forest Street, Attleboro, MA 02703 
· • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .. 508-699-3800;508-699-3450 

Texas Instrs., Matis. & COntrols Grp., 34 Forest St, Allleboro, MA 02703 
· . • . . . • . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . • . . . . . • . . . . 617-699-3800 

Therm-O-Disc, Inc., Sub. Emerson Elec. Co., 1320 South Main St, P. O. Box 3538, 
Mansfield, OH 44907 .........•....................................... 419-756-5911 

TImeco,lnc., 1035 - 26th St, P.O. Box 8038, Huntington, WV 25705 ..... 304-523-5149 
Triac Electronic Systems, Inc., 87-27 Myrtle Ave., Glendale, NY 11385 .. 718-441-4759 

§ Vanguard Relay COrp., 333 Strawberry Field Rd, Warwick, RI 02886 .... 401-732-0700 
§Ward Leonard Electric Co., Inc., 31 South St, Mt Vernon, NY 10550 .... 914-664-1000 

Warren G-V, Un~ of Signal CO. 1 Apollo Dr. Whippany, NJ 07981 ....... 201-396-1200 
tWilmar Electronics, Inc., 2430 Amsler St, Torrance, CA 90505 ......•... 213-326-6668 

Relays, Transistor & DIP Case Types - See Relays, 
Printed Circuit Mounting (Vol. 8) 

Relays, Vacuum-4500 
§ Clare Division. General Instrument Corp.. 3101 W. Pratt Blvd •• Chicago. IL 60645. 

312-262-noo ..................................................... Bol384 
t FL Jennings. FL Inds.. 970 Mclaughlin Ave •• San Jose. CA 95122-2696. 

408-292-4025 .......................................... BoI422-1423.1425 
§ Kllovac Corp •• Box 4422. Santa Barbara. CA 93140. 805-684-4560 •• Bo1510-1512 
t Ross Engineering COrp •• 540 Westchester Dr •• Campbell. CA 95008. 408-377-4621 

................................................................. Bo1577 
§ Struthera-Dunn. Inc •• Subsidiary of Nytronics. Inc •• Lamb's Rd •• Pitman. NJ 

08071-(1901.609-589-7500 ........................................ Bol592 
§ Bloxcom COrporation, A Siemens Company, 1130 Larkin Dr. Wheeling, IL 60090 

................. '" .. . . . .. .... . .. . . . . . . .. . . . . .. . . . . . . .. .. .. . . . . . . . . •.. 312-520-8010 
Cambridge Aeroflo Instruments, Inc. 900 Mount Laurel Circle. Shirley, MA 01464 

.... '" .• . . .. .. . .. . .. . .•. . .. . .•.• ... ... .. . .. . .. ... . . .. . .. .. .. . . .. .. . . .. 617-425-2346 
§ Gunther. W.GmbH. Virnsberger StrasSe 51. 0 8500 Numberg 82, WEST GERMANY 

..............................................•............... (0)911165521 or 65520 
Lectronic Research Labs., Inc. 1423 Ferry Ave., Camden. NJ 08104 ..... 609-541-4200 
Master Electronic COntrols, P.O. Box 25905, Los Angeles, CA 90025 .... 213-452-1336 
Spectran Glass & Electronics, Inc., 595 Old Willets Path, P.O. Box 13368. Hauppauge, 

NY 11788 .............•...... ' ........................................ 516-582-5600 

Relays, Voltage Sensitive-4500 
Airpax Company. A DIvision 01 North American Philips Corp •• Husky Park P.O. 

BOx 500. Frederick. MD 21701. 301-663-5141 .••••••••••.••••••.••.• Bol357 
§ Allied Control. Div. 01 Telemanique. Inc •• 100 Relay Rd •• Plantsville. CT 06479. 

203-621-6771 .............. _ • • • • • • • • . • • . .. . • . • . • • • • . • • • • • .. • • • ... 801363 
AlteCh Corporation. 349 Rte. 206. Somerville. NJ 08876. 201-359-4454 

.................................................... Bol365.1640. Co1162 
§ American Relays. Inc.. 10306 Norwalk Blvd .• Santa Fe Springs. CA 90670. 

213-944.0447 .......................................... B.I366.1368.1370 
Aromat Corp.. 629 Central Avenue. New Providence. NJ 07974. 201-464-3550 

• • .. • . • • .. .. .. • .. .. • • .. • • • • • • . . • • .. . • • • • • . .. • • . • . • • • . • • .. • .• BoI375-1377 
§ Clare Division. General Instrument Corp •• 3101 W. Pratt Blvd •• Chicago. IL 60645. 

312-262-noo ................................ _ . . . . . . . . . . . . . . . . . .. 801384 
§t Communications Instrumenta. Inc •• P.O. BOx 520. Hwy. 74 East. Fairview. NC 

28730.704-628-1711 ........ ;.................................... 801391 
tComputer Components. Inc.. 629 F"lfth Ave.. Pelham. NY 10803. 914-738-1611 

................................................................. Bol394. 
Crydom Company. 11215 Studebaker Rd •• No. 328. Cerritos. CA 90701. 

213-l165-3536 ............................................... 8 01396.1398 
Douglas Randell. 6 Pawcatuck Ave.. Pawcatuck. CT 06379. 203-599-2075 

• • • • • • • • • • • • • • . • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • . • • • • Bo1403-1404,1410 
Electronic Specialty COrp.. 14511 N.E. 13th Ave •• P.O. BOx 3501. Vancouver. WA 

98668-3501.206-574-5000 ................................... BoI416-1417 
§t Genieom Corp.. 1 Genlcom Dr •• Waynesboro. VA 22980. 703-949-1471 

· • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • •• 801448-1448 
Hasco Componenta. Inc.. 247-40 Jericho Tpke •• Bellrose Village. NY 11001. 

516-328-9292 ............................................... 8 01471.1473 
§t Hi-G Company. A Subsidiary 01 Nytronlcs Inc.. 101 Locust St.. Hartford. CT 

06114. 203-522-l1600 ........................................ B01478.1483 
IDEC Corporation. 1213 Elko Oliva. Sunnyvale. CA 94089-2211. 408-747.0550 

•••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••• 8 01498 
m Components. m Corporation. 5 Jenner .BI.. Ste. 100. Irvine. CA 92718. 

714-727-3001 ................ ,................................... Bol505 
§t Leach COntrol Products Div •• leach Corporation. 6900 Orangathorpe Ave.. 8uena 

Pk.. CA 90620.714-739.0770 ••••• :........................... 801520-1523 
§t Leach Reley DIvision. Leach Corporation. 5915 Avalon Blvd •• Los Angeles. CA 

90003.213-232-a221 •••••••••••••••••••••••••••••••••••••.••••••• Bol529 
§t Une Electric Products. 122 Naubue Ave •• Glastonbury. CT 06033. 

203-659-3573;1-800-331-1137 •••••••••••••••••••••••••••••••••• ;.. Bol531 
t Logltek. Inc.. 101 Christopher St.. Ronkonkoma. NY 11779. 516-467-4200 

801534 
§ Midtex Relays. Inc.. 9B2 Butterlield Trail. EI Paso. TX 79906. 

915-772-1061;1-800-MlDTEX1 •••••••••••••••••••••••••••••••• Bol541-1543 

PRODUCT INDEX & ··DIRECTORY 
Omron Elctrns.. Inc .. Control Comps. DIv •• One E. Commerce Dr •• Schaumburg. IL 

60173.312-843-7900 .......................... _.................. 801551 
§t Potter & BrUmfield. A Siemens Co.. 200 S. Richland C_k Dr •• Princeton. IN 

47671.0001.812-386-1000 ••••••••.••••••••••••••••••••• Bol559.1561-1564 
SchraCk North America Corp.. 1995 Pond Rd •• Ronkonkoma. NY 11779-7209, 

516·73700099 ................................ ;.............. BoI579-1564 
§ Struthers-Dunn. Inc •• Subsidiary of Nytronlcs, Inc •• Lamb's RcL. Pitman. NJ 

0807100901.609-569-7500 .... c ............... ;............... B01592-1593 
§tTeledyne Relays. Teledyne. Inc.. 12525 Daphne Ave •• Hawthorne. CA 90250. 

213-777.0077 .................................................... B01602 
§American Zettler, 16881.Hale Ave.lrvine,CA 92714 .•....•.......•..•.. 714-660-1670 

§t Amperlte Co, Inc., 600 Palisade Ave. Union C~, NJ 07087 .......•..... 201-664-9503 
§Antex Electronics Corp., 16100 S. Figueroa St, Gardena, CA 90248 ..... 213-532-3092 
§ARGA ControlS, 35 E. Glenarm St, Pasadena, CA 91105 ................ 213-682-3314 
tArgent Electronics, 3245 S. County Rd, 25A, Troy, OH 45373 ........... 513-335-0031 
t Galex MIg. CO. Inc., 3355 Vincent Rd, Pleasant HiI~ CA 94523 .. . . . . . . .. 415-932-3911 

cardinal Control Co. 110 KenSington Rd, Kensington, CT 06037 ....... 203-828-6379 
Control Engrg., Inc., 1666 Riverdale St, West Springlield, MA 01089 ..... 413-781-1330 
Cromplon Instruments, 2763 Higgins Road, Elk Grove Village, IL 60007 

....................................................................... 312-593-1107 
Crompton Instrs., Hawker Siddley, 2763 Old Higgins Rd, Elk Grove Village, IL 60007 

............................•........................•.......•......... 312-593-1107 
§ Diversified Electronics, Inc., P.O. Box 1140, Evansville, IN 47706-1140 .. 812-426-2806 
§ Durakoo~ Inc. American Electronic COmponents, 1010 N. Main St, Elkhart, IN 46514 

.. , .................................................................... 219-264-1116 
§tE-Tron COrporatiqn, 30 Ethel Rd. Edison, NJ 08817 ............... ~ .... 201-287-9039 

§Grayhilllnc.,561 Hillgrove Ave. La Grange, IL 60525 ................... 312-354-1040 
§ Guardian Elec. MIg. CO., 1550 W. Carroll Ave. Chicago.IL 60607 ........ 312-243-1100 
§ Gunther, W. GmbH, Virnsberger Strasse 51. 0 8500 Numberg 82, WEST GERMANY 

....•......................................................... (0)911165521 or 65520 
HarniHon Standard COntrols, 9100 Airport Dr. P.O. Box 11646. Fort Wayne, IN 46859 

....................................................................... 219-747-6142 
INRESCO, Inc., 654 Ocean Road, PI Pleasan~ NJ 08742 .............•. 201-892-5881 
ITT Cannon, 666 E. Dyar Road, Santa Ana, CA 92705-5664 .............. 714-557-4700 

§ ITT Components, ITT COrporation, 5 Jenner .slo Ste. 100. Irvine, CA 92718 
................................................ .,..................... 714-727-3001 

§ ITTcSchadow, 8081 Wallace Rd, Eden Prairie, MN 55344 ............... 612-934-4400 
Jaico Products, Jaidinger MIg. CO, Inc., 1921 W. Hubbard St, Chicago. IL 60622 

........ , ................. .,........................................... 312-421-1090 
Larson Instrumen~ Greenbush Rd, Orangeburg, NY 10962 ............. 914-359-3800 

§Magnecrafl Electric CO., 1910 Techny Road, Northbrook, IL 60062-5376 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 312-564-8800 

Master Electronic COntrols, P.O. Box 25905. Los Angeles, CA 90025 .... 213-452-1336 
Relay Service CO. 1300 N. Pulaski Rd, Chicago,lL 60651 .............• 312-252-2700 

§ Sigma Instuments, Pac~ic Scientific, 170 Pearl St, Braintree, MA 02184 
· . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .• . . • 617-843-5000 

§ Square 0 CO. Executive Plaza, Palatine, IL 60067 ...................... 312-397-2600 
t STI, Control COmponents Div. 9520 Black Mountain Rd, San Diego, CA 92128-4507 

..........................•..•..................•....... 619-566-7680;800-826-5053 
Telemecanique, Inc. Allied contro~ 100 Relay Rd, Plantsville, CT 06479 

· ........ c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203-621-6771 
Tempo Instrumen~ Inc. 87 Modular Ave. COmmack, NY 11725 ..•.... ., 516-864-3700 

§ Wabash Relay & Electronics, Kearney-National COmpany, First & Webster Streets, P.O. 
Box 708, Wabash, IN 46992 .........•...•............................ 219-563-2191 

§ Ward Leonard Electric Co. Inc. 31 South St, Mt Vernon, NY 10550 ...• 914-664-1000 
Warren G-V, Unn of Signal Co. 1 Apollo Dr.,Whippany, NJ 07981 ....... 201-396-1200 

t Wilmar Electronics, Inc., 2430 Amsler Slo Torrance, CA 90505 . . . . .. . .. .. 213-328-6668 

Relays (MIL)-2440 
t Airpax Company. A Division 01 North American Philips Corp .• Husky Park P.O. 

Box 500. Frederick. MD 21701.301-663-5141 •••.••••••••••••••••••• 801357 
t Allied Control. Div. 01 Telemanlque. Inc •• 100 Relay Rd.. Plantsville. CT 06479. 

203-621-6771 ............................................... 801359-1360 
§t Communications Instruments. Inc.. P.O. Box 520. Hwy. 74 East. Fairview. NC 

28730.704-628-1711 ................................... Bol386-1390.1393 
t Computer Componenta. Inc •• 629 FH1h Ave.. Pelham. NY 10803. 914-738-1611 

.................................................................. Bo l394 
tElectronic Specialty Corp •• 14511 N.E.I3th Ave •• P.O. Box 3501. Vancouver. WA 

98668-3501. 206-574-5000 ................................. ,. Bo1416.1419 
t FL Jennings. FL Inds.. 970 Mclaughlin Ave.. San Jose. CA 95122-2696 • 

·408-292-4025 ......................................... " • ... BoI422-1425 
§tGenicom Corp.. 1 Genlcom Dr •• Waynesboro. VA 22980.703-949-1471 

· .•••• '.' • • • • . • • • • • • .. • . • • • . .. • .. • . .. • • . • • • • • • .. • • .. • • • • Bol448-1449.1451 
§t Hi-G Company. A Subsidiary of Nytronica Inc.. 101 Locuat St.. Hartford.CT 

06114.203-522-l1600 ........................................ BoI478-1485 
Kllovac Corp •• Box 4422. Santa Barbara. CA 93140. 805-684-4560 

.................................................. 801510.1512.1514-1515 
§t Laach Control Products Div •• Leach Corporation. 6900 Orangathorpe Ave •• Buena 

Pk.. CA 90620. 714-739.0770 ................................. BoI516-1523 
§t Leach Relay Division. Laach Corporation. 5915 Avalon Blvd •• Los Ange .... CA 

90003.213-232-l1221 •••••••••.••••••••••• , •••••••• BO I524-1526.1528-1529 
§t Potter & Brumfield. A Siemens Co.. 200 S. Richland CrHk Dr •• Princeton. IN 

47671-0001.812-386-1000 .............................. 801559.1568.1570 
Struthera-Dunn. Inc.. Subsidiary of Nytronics. Inc •• Lamb's Rd.. Pitman. NJ 

08071.0901.609-589-7500 ••••••••••••••••••••••••••••• , Bol592.1598-1597 
§t Teledyne Relays. Teledyne. Inc.. 12525 Daphne Ave.. Hawthorne. CA 90250. 

213-777.0077 ............................................... B01598-1605 
Bliley Electric CO. 2545 W. Grandview Blvd., Erie, PA 16506 ......•..... 814-836-3571 

§ Bioxcom Corporation, A Siemens COmpany, 1130 Larkin Dr. Wheeling, IL 60090 
............•...............................•.....•......•.............. 312-520-8010 

tComel~Dubilier Elctrns., Wayne Interchange, Plazat, Wayne, NJ 07470 
... .. .. . .•.. . . .. .. . ..•. . . .. .. . .. . •. . .. .•. • . • . .. . . ...•..•.. .•.. .. . ••.. .. 201-258-2000 

§t Deutsch Relays, Inc., 65 Daly Road, East Northport. NY 11731 .......... 516-499-6000 
§t Eatoo Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div. 4201 N. 

27th St, Milwaukee, WI 53216 ........................................ 414-449-7487 
Fifth Dimension, Inc., 801 New York Ave., Trenton, NJ08838 ......•.•.. 609-393-8350 

§-Product sol~ through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
Master Electronic Controls, P.O. Box 25905, Los Angeles, CA 90025 ..... 213-452-1336 

§ Scientific Technologies, Optical Sensor Div. Inc., 31069 Genstar Rd., Hayward, CA 94544 
....................................................................... 415-471-9717 

t Solid Stale Electronics Corp. 18646 Parthenia SI., Northridge, CA 91324 
.. .. .. .. .. .. .. .. .. .. .. .. . . . .. .. .. .. .. . .. ... ........................... 818-993-8257 

§tTeledyne Solid State, A Div. of Teledyne Relays, 12525 Daphne Ave., Hawthorne, CA 
90250 .. ...... .. ...... . ............... . ............................ 213-777-0077 

Telemecanique, fnc. Allied Control, 100 Relay Rd., Plantsville, CT 06479 
· . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-621-6771 

tTheta-J Corporation, 8 Corporate PI. 107 Audobon Rd., Wakefield, MA 01880 
...................................................... 617-246-4000 

Rental & Lease Equipment-2900 - See Vol. D 

Repair Equipment, Surface Mount-4100 - See Vo'- D 

Repair Services, Surface Mount Equipment-4100 - See 
Vol. D 

Repeaters, Pulse - See Transponders (Vol. D) 

Repeaters, Servo-4900 - See Vol. D 

Resins, Encapsulating - See Compounds, Encapsulating, 
M61ding & Potting (Vol. C) 

Resins, SynthetiC - See Plastic Raw Materials (Vol. C) 

Resistance Comparators - See Bridges, Resistance 
(Vol. D) 

Resistor Hardware-2800 - See Vol_ C 

Resistor Networks, Surface Mount-4700 - See Vol. A 

Resistors, Adjustable-Also See Potentiometers; 
Rheostats-4700 - See Vol. A 

Resistors, Ballast (Inc!. Tube & Solid State Devices)-
4700 - See Vol. A 

Resistors, Beryllia Core - See Resistors, Integral Heat 
Dissipator (Vol. A) 

Resistors, Bulk Ceramic-4700 - See Vol. A 

Resistors, Carbon Film-4700 - See Vol_ A 

Resistors, Ceramic Core-4700 - See Vol. A 

Resistors, Ceramic Metal (Cermet)-4700 - See Vol_ A 

Resistors, Chip (For Microcircuits)-4700 - See Vol. A 

Resistors, Composition, Carbon-4700 - See Vol. A 

Resistors, Decade-4700 - See Vol. A 

Resistors, Deposited Carbon-4700 - See Vol. A 

Resistors, Disk, Rod & Tube-4700 - See Vol. A 

Resistors, Film, Metallized & Nonmetallized-4700 - See 
Vol. A 

Resistors, Flame Retardant-4700 - See Vol. A 

Resistors, Flux Sensitive-4700 - See Vol. A 

Resistors, Foil, Ultraprecision-4700 - See Vol. A 

Resistos, Four Terminal-4700 - See Vol_ A 

Resistors, Fuse-4300 
§ Bradford Electronics, fne., 550 High Street, Bradford, PA 16701, 814-362-5700 

................................................................. Ao1874 
§Cofber Corp., 26E Buffington St., Irvington, NJ 07111, 201-371-9500 •••. Aol903 

Dafe Electronics, Inc., Cofumbus Div., 2064 12th Ave., Columbus, NE 68601, 
402-564-3131 .......................................... AoI926,1928-1931 

§t International Resistive Company, P.O. Box 1860, Boone, NC 28607, 704-264-8861 
· .••.•. .......................................... ............ AoI937-1938 

§ KOA Speer Electronics, Bolivar Dr., P.O. Box 547, Bradford, PA 16701, 
814-362-5536 .................................................... Ao195O 

§ KRL/Bentry Components, Inc., 160 Bouchard St., Manchester, NH 03103, 
·603-668-3210 ............................................... Ao1951,1953 

§t Micro-Ohm Corp., 1088 Hamilton Rd., Duarte, CA 91010,818-3575377 ••• Ao1967 
§t RCD Components, Inc., 520 E. Industrial PI<. Dr., Manchester, NH 03103, 

603-669-0054 .................................................... A0 2011 
RCL-Shalleross, 195 McGregor St., Manchester; NH 03102, 603-627·3831 

................................................................. A0 2017 
Vermont Precision Resistor, Codeco Corp. of Vermont, West Hill Road, P.O. Box 

1207, Stowe, VT 05672·1170, 802·253-8567 • •••••.••. •••.••••••.•.•• A 0 2039 
§ Allen Co. Inc. Robert G., 7267 Coldwater Canyon, N. Hollywood, CA 91605 

........................................................ 818-765-8300;800-423-3186 
§t Dale Electronics, Inc., Norfolk Div. 2300 Riverside Blvd, Norfolk, NE 68701 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. .. . . . . . . .. . .. . . . . .. . . . . .. . . .. . 402-371'0080 

Electronic PreciSion Components Corporation, 11 W. Sandford Blvd., Mt Vernon, NY 
10550 ................................................................ 914-664-2333 

§ Gamble, Charies T. Inds., 605 Per1<ins La, Delanco, NJ 08075 .......... 609-461-1900 
§GG-Thorsen, 1801 Morgan SI., P.O. Box 1209, Rockford, IL 61105-1209 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 815-968-9661 
General Resistance, A Prime Technology Company, Twin Lakes Rd., P.O. Box 185, N. 

Branford, CT 06471 .................................................. 203-481·5721 
ISL Products Int'/, Ltd., 235 ~ Robbins Lane, Syosset, NY 11791-6093 .. 516-937-3475 

§ Jero Components, Inc. 5549 Powerline Rd., Ft Lauderdele, FL 33309-2883 
.......................................................... 305-771-7000 

Kelvin Industries, Inc., 14724 Ventura Blvd., No. 1003, Sherman Oaks, CA 91403-3501 
....................................................................... 818-990-1192 

§ Liberty Inti. Corp. FIRSTOHM, 2539 237th SI., Su~e F, T onance, CA 90505 
...................................................................... 213-53~52 

Meissner Industries, 551 Rle. 10, Dover, NJ 07801 ...................... 201-366-1700 
§tMemcor-Truohm, Inc., 1320 Flaxmill Rd., Huntington, IN 46750 ......... 219-356-4300 

§ NTE Electronics, Inc. 44 Farrand Sl, Bloomfield, NJ 07003 ............. 201-748-5089 
§ RCL-Shallcross, Inc., U.S. Hwy. 70 Eas~ Sm~hfield, NC 27577 ........... 919-934-5181 

Slemice, Inc., 461 North 22nd Stree~ Grand Junction, CO 81502 ........ 303-242-D810 
§ Shokai Far Eas~ Ltd., 280 North Central Ave. Hartsdale, NY 10530 ..... 914-681-0700 

Techno, Inc., 7803 Lemona Ave., Van Nuys, CA 91405 .................. 818-781-1642 
Tel Labs, Inc., Sfernice, Inc. 154 Harvey Ad., PO Box 375, Londonderry, NH 03053 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. 603-625-8994 
U~ronix, Inc., Slernice, Inc. P.O. Box 1090, Grand Junction, CO 81502 .. 303-242-0810 
Vishay Resistive Systems Group, 63 Lincoln Hwy. Malvern, PA 19355 .. 215-644-1300 

§tWorkman E!ctrn. Prods., Box 3828, Sarasota, FL33578 ................. 813-371-4242 

Resistors, Glass-4700 - See Vol_ A 

Resistors, Heat Sink Encased - See Resistors, Integral 
Heat Dissipator (Vol. A) 

Resistors, High Frequency-4700 - See Vol_ A 

Resistors, High Megohm (Over 22 Megohms)-4700 -
See Vol. A 

Resistors, High Temperature (Over 125°C)-4700 - See 
Vol. A 

Resistors, High Voltage (1,000 Volts & Over)-4700 -
See Vol. A 

Resistors, Hot Molded-4700 - See Vol. A 

Resistors, Integral Heat Dissipator-4700 - See Vol. A 

Resistors, Low Temperature Coefficient-4700 - See 
Vol_ A 

Resistors, Metal Glazed-4700 - See Vol. A 

ReSistors, Metal Oxide-4700 - See Vol. A 

Resistors, Microwave-4700 ...., See Vol. A 

Resistors, Negative Temperature Coefficient-4700 - See 
Vol_A 

Resistors, Noninductive-4700 - See Vol. A 

Resistors, Oil Filled-4700 - See Vol. A 

Resistors, Plug-in-4700- See Vol. A 

ReSistors, Positive Temperature Coefficient-4700 - See 
~'-A . 

Resistors, Power-4700 - See Vol. A 

ReSistors, Precision-4700 - See Vol. A 

Resistors, Pressure Sensitive-4700 - See Vol. A 

ReSistors, Rectilinear-4700 - See Vol. A 

ReSistors, Standards - See Standards, Resistance (Vol. D) 

Resistors, Strip-4700 - See Vol. A 

ReSistors, Suppressor-4700 -See Vol. A 

Resistors, Surge-4700 - See Vol. A 

ReSistors, Surface Mount-4700 - See Vol. A 

Resistors, Tapped-4700 - See Vol. A 

Resistors, Temperature Sensitiv,e-5300 
§t Ametek/Rodan Div., 2905 Blue Star St., Anaheim, CA 92806, 714-630-0081 

, •• , .... , •.• ,.,., , .• ,., .... ,., .... ,., .... ,., ........... ,.,.,. 6 0 1836-1838 
t Electro·Fllms, Inc., 111 Gilbane St., Warwick CentrallndL Pk., Warwick, RI02886, 

401·738·9150 •• , ........... , ....................... ,............. Ao1932 
Elliott/Jordan, A Sub. of Vi.hay Intertechnology, 63 Lincoln Highway, Malvern, 

PA 19355, 215·644·1300 , .. , ...... , •.••• , .......... ,., ... ,., ... , .. Ao1935 
§ International Resistive Company, .P.O. Box .1860, Boone, NC 28607, 704·264-8861 

........ , ...... , ... , ........ ,. •.•.•..• , ............. , •.• , ... , .. ,. Ao1937 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Resistors,' Temperature Sensitive-5300 (Cont'd) PRODUCTINDEX&.DIRECTORY 

Kelvin Industries,Inc., 14724 Ventura Blvd., No. 1003, Sherman Oaks, CA 
91403-3501,818-990-1192 •••••••••••••••••••.••••••••••••.••••.•• A01945 

§t KRL/Bantry Components, Inc., 160 Beuchard st, Manchester, NH 03103, 
603-668-3210 •.•••....••••.•••.••••••.•.••••. ~.. • . • • • • • • • • •• A01952·1953 

§t Micro-Ohm Corp., 1088 Hamilton .Rd., Duarte, CA 91010, 818-3575377 
· • • . • • • • • • • • . • • • • • • • • . • • • • • . • • • • . • • • • • • . . • • • . • • • • • . . • . • • • A01964, 801850 

Precision ResIstor Co., Inc., 10601 75 st N., Largo, FL 34647, 813-541·5771 
••••.••••.••.•••.••••••.••••••••.••••••.•.••••.•.•.••.•• '" •.•.•• A02OO5 

§t Quality Thermistor, 2147 Centurio!'! PL, Bel .. , 1083709, 208·377-3373 •• 801864 
RCDComponents, Inc., 520 E. Industrtal Pk. Dr., Manchester, NH 03103, 

603-889-0054 ..••••..•••..•••••.•.•••...•..•••.•..•••••.•••. A02010·2011 
RCL·Shallcrosa, 195 McGregor st, Manchester, NH 03102,603-627·3831 

• • • • • . • • • . • • • • . • • • • • • • • • • . • . • • • • . • • • • • • . . . • . • • • • .• . • • • • . . . .. A02013-2016 
Vishay Resistive Systeme Group, 63 Uncoln Hwy., Malvern, PA 19355, 

215-644·1300 •••.••••.•••••.••••..•••••..••••...••••.••••.•••.... Ao2049 
Bataiherm Corp., 910 Turnpike Rd. (Rle. 9), Shrewsbury, MA 01545 ..... 617·842-0516 
Canadian Thennostats & Control Devices Ltd., 8415 Mountian Sights. Montree( PO. 

CANADA H4P2B8 . . . . . . .. . .. .. . .. . . . .. . . . . .. . . . . .. . . .. . . . . . .. . . . . . . .. 514-739-3274 
§ Dale Electronics, Inc.. Columbus Div, 2064 12th Ava. Columbus, NE 68601 

....................................................................... 402-564-3131 
§ Dale Electronics, Inc., Norfolk Div. 2300 Riverside Blvd., Norfolk, NE 68701 

.. . .. . . . . . . . . . . . . .. . . . .. . .. . .. . . .. . ... .. . .. . . . . .. . . . •. .. . .. . . . . . .. .. ... 402·371-ooao 
Degussa Corp., 104 New Era Dtive,·So. Plainfield, NJ 07080 ............ 201-757-6500 

§ Jaro Components, Inc.. 5549 Powerline Rd., Ft Lauderdele, FL 33309-2883 
....................................................................... 305-771·7000 

t Lake Shore Cryotronics, Inc.. 64 E. Walnut St. Westerville, OH43081 ... 614-891·2243 
§Rallron Electronics, 2315 N.W. 1071h Ava. Miami, FL 33172 ............ 305-593-6033 

§t Sfemice, Inc., 461 Norfh 22nd Street, Grand Junction, CO 81502 . .. . . ... 303-242-0810 
Techno, Inc, 7803 LemonaAve. Van Nuys, CA 91405 .................. 818-781-1642 
Tel Labs, Inc.. Sfemice, Inc.. 154 Harvey Rd., PO Box 375, Londonderry, NH 03053 

· .................................... '. .. .. . . . .. .. .. . . . . . .. .. . .. . .. .. ... 603-625-8994 
tThermometrics,lnc. 808 U.s. Hwy. # 1, Edison. NJ 08817-4695 ........ 201-287-2870 

UHronix, Inc., Sfemice, Inc.. P.O. Box 1090; Grand Junction, CO 81502 .. 303-242-0810 
Universal VoHronics, 27 Radio Circle Dr. Mt Kisco, NY 10549 .......... 914-241-1300 
Wilbrecht Electronics, 346 Chester St. St Pau( MN 55107 .............. 612-222-2791 

Resistors, Tin Oxide-4700 - See Vol. A 

ReSistors, Variable - See Potentiometers (Vol. A), 
. Rheostats (Vol. A), Resistors, Adjustable (Vol. A) 

ReSistors, Voltage Sensitive-4700 - See Vol. A 

ReSistors, Wirewound-4700 - See Vol. A 

ReSistors, Zero-Ohm-4700 - See Vol. A 

Resistors (MIL)-2440 
§t Allen Bradley Co., Electronic Components Div., A Rockwellinternationat Co., 

1414 Atlen·Bradley Dr., EI Paso, TX 79936, 915-592-4888;800·592-4888 
••••••••••••.••••••••••••.........•..•...•... A01854·1856,1858·1859,1867 

Angstrohm Precision, Inc., A Sub of Vishay Intertechnology, 63 Uncoln Highway, 
Malvern, PA 19355, 215·644·1300 . . .. .. . . • .. . • . .. . .. • . • .. . • . .• A01852·1853 

§t Beums, tnc., Resiative Components Group, 1200 Columbia Ave., Riveraide, CA 
92507,714'781·5050 ............................................. A01870 

§t Bradford ElectroniCS, Inc., 550 High Sfraet, Bradford, PA 16701, 814·362·5700 
........................ , ............................ '.. A01872'1873,1875 

Caddock Electronics, Inc., 1717 Chicago Ave., Riverside, CA 92507,714·788·1700 
.. • . • . • . • . . • • • • • . • . • • . • • • . • • • • • • . • • A01878·1880,1882·1887,1891 ,1900·1901 

§Colber Corp., 26E Buffington st,lrvlngton, NJ 07111, 201·371-9500 .... A01903 
§t Dale ElectroniCS, tnc., Columbus Div., 2064 12th Ave., Columbua, NE 68601, 

402·564·3131 ..................... .'......................... A01927·1931 
Dale ElectroniCS, Inc., EI Paso DIY., P.O. Box 26728, EI Paso, TX 79926, 

915-592·3253 ............................................... A01916-1917 
§t Dale Electronics, Inc., Norfolk.Div., 2300 Riverside Blvd., Norfolk, NE 68701 i 

402·371-0090 •••.•.•.. :........................... A01918,192O·1922,1924 
EIectro-FlI",s, Inc., 111 Gilbene st, Warwick Centrallndl. Pic., Warwick, RI02886, 

401'738-9150 .................................................... A01933 
EIiIott/Jordan, A Sub. of Vishay Intertechnology,63 Uncoln Highway, Malvern, 

PA 19355, 215-644·1300 .......................................... A01934 
General Resistance, A Prime Technology Company, Twin Lakes Rd., P.O. Bex 

185,·N. Branford, CT06471, 203-481-5721 .......................... A01941 
§t International Resiative Company, P.O. Bex 1860, Boone, NC 28607,704·264-8861 

............. ~........................................... A01938,801011 
Julie Reeearch Labs., 211 West 61$1 st, New York, NY 10023, 212·245·2721 

•.••• _ .•••.•••••.••••••••.•.••••••••••••••••••..••.....•.•..••• ;. A"961 
Kelvin Industries, Inc., 14724 Ventura Blvd., No. 1003, Shannan Oaks, CA 

91403-3501,818·99().1192 ••.•••••••••••••••••••.•.•••..•••.• A01944·1945 
§ KOA Speer ElectroniCS, Belivar Dr., P.O. Bex 547, Bradford, PA 16701, 

814-362·5536 ......................... ;.......................... A01948 
t KRL/Bantry Components, Inc., 160 BeUChard st, Manchester, NH 03103, 

603-668-3210 .; ......• ,..................................... A01952·1953 
t Mepco/Ceniralab, North American Philipa Corporation, 4561 Colorado Blvd., Los 

Angelea, CA 90039, 818·240-4880 ••.•••.••••.•.•••••• A01957·1958, 801014 
t Mepco/Centralab, Inc., A North American Philipa Co., 2566 Northwestern Ave., 

West Lafayette, IN 47906,317-463·2536 ............................ B01014 
t Mepco/Centralab, North American Philipa Corporation, Airport Road, P.O. Bex 

760, Minerai Wells, TX 76067, 817-325·7871 ••.••••••.•••• ,. A01957, B01014 
Micro-Ohm Corp" 1088 Hamilton Rd., Duarte, CA 91010, 818·3575377 

•.•••••..••....•...•.•..................••....••••.•.••.•••• A01963-1965 
t Milwaukee Resistor Corp., 700 W. Virginia St, Milwaukee, WI 53204, 414·271-9900 

•••••••••.••••••••.•.•••••..•••••••••..••••••.••..••.•••••••..••• A01970 
t Mlnl·Systems, Inc., 20 David Rd., North Attleboro, MA 02761, 617·695.(1203 

................................................................. A01975 
§ Nytronics Components Grp.~ Inc., 700 Orange st, Darfington, SC 29532, 

803-393-5421 .................................................... A01979 

§t Ohmite Manllfacturing Co., 3601 W. Howard st, SkOkie, IL 60076, 312-675-2600 
•••.•.••••••••.••.••••••.•••.•.••••.•.••• _.,. A01980,1982·1964,1986,1993 

tOhmtek Inc.,Sfernlce Group Company, 2160 Uberty Dr., N18gara Falls, NY 14304, 
716-283-4025 .......................................... A0202O,2022·2025 

t Pacific Resistor Co., 18300 Oxnard st, Tarzana, CA 91358, 818-345-7811 
.••••....•••••••.••.•. _ . • • •• . . • • • • • . • . • • • • • • • • • • • • • . • • • • • • •• A0 1998-1999 

Pica Electronics, Inc., 453 North MacQue81en Pkwy., Ml Vernon, NY 10552, 
914,699,5514;800-431·1064 ............................. 001863,1874-1875 

Piconics, 26 Cummings Road, Tyngsboro, MA 01879, 617-649·7501 ••.. _ A02OO1 
Precision Resistive Products, Inc., P.O. Bex 189, Highway 61 South, Mediapolis, 

IA 52637, 319·394·9131 ................................ _.......... A02OO3 
t Precision Resistor Co., Inc., 10601 75 st N., Largo, FL 34647, 813-541·5771 

.. . • .. . . . . • • . .. . . • . . .. . .. .. .. . . •. • . • .. • . • . • .. .. .. .. .. . .. • ... Ao2004-2OO5 
§t RCD Components, Inc., 520 E. Industrial Pic. Dr., Manchester, NH 03103, 

603-669-0054 ............................................... A02010-2011 
§t RCL·Shallcroaa, 195 McGregor st, Manchester, NH 03102, 603-627·3831 

......................................................... _ ... A02012·2016 
Standard Dit Engineered Materials Co., carborundum, P. O. Box 156, Niagara 

Falls, NY 14302, 716-278·2000 ............. ; • . • • . .. • .. .. • . • .. .. .. •. A'2032 
State of the Art, Inc., 2470 Fox Hill Rd., Slate College, PA 16803·1797, 

814·355-8004 ............................................... A02035-2036 
§t Techno, Inc., 7803 Lemona Ave., Van Nuya, CA 91405,818-781-1642 .•. A02026 

Tel Labs, Inc., Sfernlce, Inc., 154 Harvey Rd., PO Bex 375, Londonderry, NH 
03053, 603-625-8994 ........................ ,.................... A02030 

§t Ultronix, Inc., Sfernice, Inc., P.O. Box 1090, Grand Junction, CO 81502, 
303·242.(1810 ............................................... A02027·2029 

Vermont Precision Reaistor, Codeco Corp. of Vermont, West Hill Road, P.O. Bex 
1207, Stowe, VT 05672·1170, 802-253-8567 •.•.•.••••.•••..•••....•. A02038 

Victoreen, Inc., A Shaller·Globe Corp. Subsidiary, 6000 Cochran Rd.,Soton, OH 
44139, 216-248·9300 ............................................. Ao204Q 

§t Vishay Resistive Sy$lems Group, 63 Uncaln Hwy., Malvern, PA 19355, 
215-644·1300 .......................................... Ao2046-2047,2049 

§t Backman Industrial Corp. Subsidiary of Emerson Electric Co.. 4141 Palm Stree\ 
Fullerton, CA 92635 .................................................. 714-447-2700 

California Micro Devices, Inc. 215 Topaz Stree~ Milpitas, CA 95035 ..... 408-263-3214 
Coming Glass Works, Coming Elctms. Houghton PI<, Bldg. A-2, Coming. NY 14830 

....................................................................... 607-974-8725 
Dale Electronics, Inc. Specialty Div. P. O. Box 1179, Robbinsville, NC 28771 

.. . . . .. . . . .. . . . . .. . . . . . . . . .. . .. . .. . .. . . .. . .. .. . . . . . .. . . . . . . . . . . . . . . . . .. 704-479-6451 
Electro Camp. Inc., 2415 Main Sl, Stratford, CT 06497 .................. 203-375-5811 
Electronic Precision Components Corporation. 11 W. Sandford Blvd., Mt Vemen. NY 

10550 ................................................................ 914-664-2333 
tHycomp,lnc., 165 Cedar Hill St. Marlborough, MA 01752 ............... 617-485-6300 

KDI Electronics, Inc.. Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd., Whippany, NJ 
07981 ................................................................ 201-887·8100 

Memcor-Truohm, Inc, 1320 Flaxmill Rd., Huntington, IN 46750 .......... 219-356-4300 
t Mepco/Centralab Corp; Hdqrtr., North AlT18(ican Philips Corporation. 2001 W. Blue Heron 

Blvd., Riviera Beach, FL 33404 ....................................... 407'881-3200 
Microplex, Inc. 1977 Stale College Blvd., Anaheim, CA 92806 ............ 714-979-8833; 

714-634-1535 
t Philips Circuit Assemblies, A SUbdivision of Norfh AlT18(ican Philips Corp., 2566 

Northwestern Avenue, West Lafayette, IN 47906 . . . . . . . . . . . . .. . .. . . . .. 317-463-2536 
§tACL-Shallcross,lnc., U.S. Hwy. 70 Eas~ Sm~hfield, NC 27577 ........... 919-934-5181 
§t Sfernice, Inc., 461 North 22nd Street, Grand Junction, CO 81502 ........ 303-242-0810 

UniversalVoHronics, 27 Radio Circle Dr. Mt Kisco, NY 10549 .......... 914-241-1300 
§t Vamistor Carp. 115 Industrial PI<, Sevierville, TN 37862 ................ 615-453-0001 

Resolvers, Synchro-4900 - See Vol. D 

Resonators, Ceramic-2300 - See Vol. A 

Resonators, Ceramic, Surface Mount-2700 - See Vol. A 

Resonators, Microwave, Dielectric-3450 - See Vol. A 

Resonators, SAW-2300 - See Vol. A 
Retainers, Battery-2800 - See Vol. C 

Retainers, Relay-4500 
§ Potter & Brumfield, A Siemens Co., 200 S. Richland Creek Dr., Princeton, IN 

47671-0001,812·386-1000 ........................................ B01559 
§American Zettler,l6881 Hale Ava. Irvine, CA 92714 ......... , .......... 714-660-1670 
§ FEME Electronics, Inc., 661 W. Gennantown Pike, No. 206, Plymouth Meeting. PA 19462 

....................................................................... 215-941.-0366 
§H. Kuhnke, Inc, 26 W. Highland Ave. Allantic Highlands, NJ 07716 ....... 201-291-3334; 

800-221-0714 

Retainers, Transistor & Diode-2800 - See Vol. C 

Retainers, Tube-2825 _- See Vol. C 

Retractors & Carriers - See Cable Retractors (Vol. C) 

RFI Measuring Equipment-2900 - See Vol. D 

RFI Shielding - See Shields, RF (Vol. C) 

RFI Testing Services - See Services, Electrical 
Measurement & Test (Vol. D) 

Rheostats-4750 - See Vol. A 

Rheostats, Motorized-4750 - See Vol. A 

Ribbons for Printers-2000 - See Vol. D 

Rings, Retaining-2500 - See Vol. C 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 

Rings, Slip - See Slip Rings (Vol. B) 

Rivets-2825 - See Vol. C 

Robotic Pick & Place - See Arms & Manipulators, Robotic 
(Vol. D) 

Robotics - See Arms & Manipulators, Robotic (Vol. D), 
Control Systems, Robotic (Vol. D) 

Robots, Machine Vision-490Q - See Vol. D 

Robots, Pick and Place-4900 - See Vol. D 

Rods, Ground-2800 - See Vol. C 

Rotators - See Antenna Rotators (Vol. D) 

Rotors, Motor & Generator - See Motor & Generator 
Armatures, Rotors, Stators (Vol. B) 

Rubber, Conductive-1600 - See Vol. C 

Rubber Guards (For Equipment) - See Bumpers (Vol. C) 

Rubber, Silicone-1600 - See Vol. C 

Satellite Antennas - See Antennas, Satellite (Vol. D) 

Satellite Earth Stations, Transmit & Receive-1900 - See 
Vol. D 

Scale Expanders, Meter - See Multipliers, Meter (Vol. D) 

Scalers, Binary, Decade-2325 - See Vol. D 

Scales, Dial-2400 - See Vol. C 

Scales, Electronic (Counting/Weighing)-2900 - See 
Vol. D 

Scanners, Bar Code - See Readers, Bar Code (Vol. D) 

Scanners, Crossbar-1900 - See Vol. D 

Scanners, Fiber Optic-2475 
Fiberoplic Systems, Inc., 4680-8 E. Los Angeles Ave., Simi Valley, CA 93063, 

805-583-2088 .••••.••.•••••••••..••.•••••.••.•.•••.•••••..••••••• 8-1167 
Dolan-Jenner Inds., Box 1020, Woburn, MA 01801 ...................... 617-935-7444 
Foundation Instruments Inc., 24 Colonnade Ad., Nepean, ON, CANADA K2E 7 J6 

............................................... ' . . .. ................... 613-226-4000 
General Fiber Optics, Inc., 98 Commerce Ad., Cedar Grove, NJ 07009 .. 201-239-3400 
Micro Switch, A Honeywell Div, 11 W. Spring St, Freeport, IL 61032 .... 815-235-6600 
Poulin Associates, Inc, 302 North Ad., Sudbury, MA 01776 .............. 617-443-7333 
Rahlander Assocs., 116A Bridge Sl, Beverly, MA 01915 ................. 617-922-5961 
Sum~ronics, Inc" Sum~omo ColjlOration, 580 N. Pastoria Ave, Sunnyvale, CA 94086 

....................................................................... 408-737-7683 
Welch Allyn, Inc., Industrial Products Division, Jordan Ad., Skaneateles Falls, NY 

13153-0187 ........................................................ 315-685-8945 

Scanners, Flying Spot-1900 - See Vol. D 

Scanners, Infrared-2900 - See Vol. D 

Scanners, Instrument, Input/Output-2900 - See Vol. D 

Scanners, Optical-2900 - See Vol. D 

Scanners, Reed-2900 - See Vol. D 

Scissors-5400 - See Vol. C 

Scope Dollies - See Carts & Dollies, Instrument & 
Equipment (Vol. C) 

SCRs - See Thyristors (Vol, A) 

SCR Firing Controls - See Controls, SCR (Vol. D) 

Scramblers, Data-2325 - See Vol. D 

Scramblers/Descramblers, Video-1900 - See Vol. D 
Scramblers, Speech-1900 - See Vol. D 

Screens, Printed Circuit-1700 - See Vol. C 

. Screwdrivers-5400 - See Vol. C 

Screws, Lead, Feed & Translatory - See Drives & Drives 
Mechanisms (Dial) (Vol. C) 

Screws, Fastening-2825 - See Vol. C 

Scribers-5400 - See Vol. C 

Scribers, Wafer-Also See Machines'& Accessories, 
Semiconductor Manufacturing-4100 - See Vol. D 

Sensors, CCD Image-3700 

Sealers - See Coatings (Vol. C) 

Sealing Equipment, Metal to Glass/Ceramic-4100 - See 
Vol. D 

Seals & Feedthrus, Environmental - See Feedthrus & 
Seals, Envircinmental (Vol. C) 

Seals, Ceramic To Metal-2500 - See Vol. C 

Seals, Glass To Metal-2500 - See Vol. C 

Seals, Hermetic-Also See Services, Hermetic Sealing-
2500 - See Vol. C 

Seals, Microwave - See Gaskets, Shielding, RF (Vol. C), 
Seals, Waveguide (Vol. A) 

Seals, Pressure Sensitive-2500 - See Vol. C 

Seals, Waveguide-3450 - See Vol. A 

Search, Interceptor Set (MIL)-3475 - ,See Vol. D 

Search Unit, Magnetic Tape - See Tape Search 
Equipment (Vol. D) 

Security Systems, Access Control-2000 - See Vol. D 

Security Systems, Data-2325 - See Vol. D 

Seismographs-2900 - See Vol. D 

Seizers-5400 - See Vol. C 

Selsyns - See Motors, Synchronous (Vol. B) 

Semiconductor Material - See Crystals, Semiconductor 
(Vol. A) 

Semiconductor Wafer Fabrication, Assembling 
(Packaging)-4100 - See Vol. D 

Semiconductor Wafer Fabrication, DeSigning 
(Topological)-4100 - See Vol. D 

Semiconductor Wafer Fabrication, Maskmaking 
(Tooling)-4100 - See Vol. D 

Semiconductor Wafer Fabrication, Processing-4100 -
See Vol. D 

Semiconductor Wafer Fabrication, Testing/Trimming-
4100 - See Vol. D 

Semiconductors - See Diodes (Vol. A), Rectifiers (Vol. A), 
Transistors (Vol. A) 

Sensors - See Transducer Listings (Vol. B) 

Sensors, Acoustic-2200 - See Vol. D 

Sensors, Angle Measuring-5500 
Disc Instruments, Honeywell, 102 E. Baker St., Costa Mesa, CA 92626, 

714-433.0343 .... ,., ......... , •.• ,.., .. ,..................... 8-1885-1886 
Micro Mo Electronics, Inc., 742 2nd Ave. 5., St. Petersburg, FL 33701, 

813-822·2529 .................................................... 8-1898 
§ Bioxcom CoIjlOration, A Siemens Compeny, 1130 L.arl<in Dr, Wheeling, IL 60090 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 312-520-8010 
tComputer Conversions Corp, 6 Dunton Cl, E. Northport, NY 11731 ..... 516-261-3300 

§tDova Controls, 4052 148th Ave. N.E., Aedmond; WA 98052 ............. 206-881-7414 
t Farrand Controls, Div. of Farrand Industries, Inc, 99 Wall Sl, Valhalla, NY 10595 

....................................................................... 914-761-2600 
tHumphrey.lnc., 9212 Balboa Ave., San Diego, CA 92123 ................ 619-565-6831 
t Precision Level Vial Co, P.O. Box 320, 760 Edison-Furlong Ad., Furlong, PA 18925 

...............•.........•.............................. 215-794-0800;800-345-7517 
tPrecision Specialties, Inc., 19414 Londelius Sl, Northridge. CA 91324 ... 818-349-9714 
t Spectron Glass & Electronics, Inc., 595 Old Willets Path, P.O. Box 13368, Hauppauge. 

NY 11788 ............................................................ 516-582-5600 
t Stock Drive Products, Div. of Designatronics, Inc., 2101 Jericho Turnpike, New Hyde PI<., 

·NY 11040 .................................................. 516-328-0200;328-3300 
§ Tocos America, Inc., Tokyo Cosmos Electric Co, Ltd., 565 West Goff Aoad, Arlington 

Heights, IL 60005 ...................................................• 312-364-7271 
Trans-Tek, P.O. Box 338, Ate. 83, Ellington, CT 06029 .................. 203-872-8351 

Sensors, CCD Image-3700 
Amperex Electronic Company, A Div. of North American PhiUps Corporation, Providence 

Pike, Slatersville, AI 02876 ........................................... 401-762-3800 
§ Fairchild WeskJn Systems, Inc., CCD Imaging Division, 810 W. Maude Ave., Sunnyvale, 

CA 94088 ............................... ............................. 408-720-7600 
Tektronix, .Inc, P.O. Box 500, 76/260, Beaverton, OR 97077 ............ 800-835-9433 

§ Texas Instruments, Data/lrnage Sensing (Opto), P.O. Box 655474 MS 8208, Dallas, TX 
75265 ................................................... :............ 214-995-6611 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Sensors,. Fiber Optic-2475 

Sensors,Chemical-2200 -.See Vol. () 

Sensors, Fiber Optic-2475 
FiberoptlcSysterns, Inc., 4680·B E. Los AngeleS AVe., Simi Valley, CA 93063, 

805-583-2088 ••••••••••••••••••••••••••••••••••••••••••••••••• ;.. B'1167 
·t utton Poly-SCienlific, 1213 N. Mein St,Blacksburg, VA 24060-3100,703-953-4751 

• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• B'1230 
t MERET, Inc., l815.24th St, Santa Monica, CA 90404-4998, 213-828·7496 

B'1172 
Micro Switch, A Honeywell Div., 11 W. Spl'ing St., Freeport, IL 61032, 

816-235-6600 ••••••••••••••••••••••••••••••••••••••••••••••.••••• B'1772 
Relllander Assocs., 118A Bl'idge St, Beverly, MA 01915, 617·922-5961 •• 801274 
Sharp, MicroeleCtronics Div., Optoelectronics, Sharp Plaza, Mahwah, NJ 07430, 

201-529-8757.................................................... 801179 
Abom Electronics Inc. 2108 0 Bering Dr. San Jose, CA 95131 ........• 408-436-5444 

§ Allied Pr.ecision Electronics Corp., 1702-0 Ponderosa, College Station, TX 77840 
........................................ ; .. .. .. . .. . .. . .. .. . .. . • . .. . .... 4OlHl93-5397 

Data Instruments, Inc., 100 Discovery Way, Acton, MA 01720 ........... 617-264-9550 
Dolan-Jenner Inds., Box 1020, Woburn, MA 01801 ....... , .............. 617-935-7444 
Elector,lnc., 805 Sprtng Dale Dr. Exton, PA 19341 ....... 216-524-2000;800-441-8246 

§ EOTec Corp., 420 Frontage Road, W. Haven, CT 06516................. 203-934-7981 
Foundation Instruments Inc., 24 Colonnade Ad., Nepean, ON, CANADA K2E 7 J6 

· ..•......... , .. .. . .. ..•. . . .... . .. ... .. .. . .. . .. . .. . . . ..•.. . .. . . . .. ..•.• '613-226-4000 
FSI/Fork Standards, Inc., 666 Western Ave., Lombard, IL 60148 .......... 312-231-3511; 

312-932-9380 
t Galileo Electro-Oplics Corp. Galileo Pk., Slurblidge, MA 01518 ......... 617-347-9191 

Hewietl.packard Co., 19310 Prunaridge Ave. CIC,IFD, Cupertino, CA 95014 
.. .. .. . .. . .. .. .. . . . .. .. .. . .. .. . . . . .. • . . .. . .. . . • . . .. . .. .. . .. .. . .. ... Call Local Sis. 011. 

§ McGill Manufacturing Co., Inc., 909 North Lafayette Street, Valparaiso, IN 46383 
.................. <.................................................... 219-466-2200 

§ Motorola Semiconductor Prods. Sector, 3102 North 56th Street, Phoenix, P;z 
85018-6606 . . . . . . .. .. .. . .. .. . .. .. . .. . .. . .. . . . . .. .. . .. . .. . .. . .. .. .. . .. 602-244-6900 

Photodyne Inc., 3760 Calle Tecate, Camarillo, CA 93010 ................ 606-388-8378 
Poulin Associates, Inc., 302 North Rd., Sudbury, MA 01776 .............. 617-443-7333 
Scanning Devices, Inc. 108 Elm Sl, WaKham, MA 02154 ............... 617-891-8991 

§ Scientific Technologies, Optical Sensor Div. Inc. 31069 Genstar Rd., Hayward, CA 94544 
................................. , ..................................... 415-471-9717 

t Silicon Detector Corp., 855 Lawrence Dr. Newbury Park, CA 91320 ..... 605-488-6737 
C. G. Soar,Inc., 434 Windsor PI<. Dr. Dayton, OH,45459................. 513-434-7643 

§ Stenning Instrmants, Inc., 671 Enchanted Way, Pacific Palisades, CA 90272 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-459-2930 

SUmitronics, Inc., ~umitomo Corporation, 580 N. Pastoria Ave., Sunnyvale, CA 94086 
............•.•....................................................•... 408-737-7683 

tTexas Optoelectronics, Inc. 714 Shepherd Dr. Garland, TX 75042 ...... 214-487-ooa5 
Welch Allyn, Inc. Industrial Products DlvisHm, Jordan Rd., Skaneateles Falls, NY 

13153-0187 .......................................................... 315-686-8945 
t York Technology,lnc. 210 N. Glenoaks Blvd., Ste. C, Burbank, CA 91502 

Sensors, Hall Effect-2200 - See Vol. D 

Sensors, Light-3700 

818-956-8927 

§ EG & G Vaelec, 10900 Page Blvd., St Louis, MO 63132, 314-423-4900 ••• B'1271 
F/beroptlc Systams, Inc., 4680-B E. Los Angeles Ave., Simi Valley, CA 93063, 

806-583-2088 .................................................... Bo1167 
§ OpIek Technology, Inc., 345 Industrial Blvd., McKinney, TX 75069, 214-542-9461 

................................................................. B'1278 
Rehlander Assocs., 118A Bridge St, Beverly, MA 01915, 617-922-5961 •• B.1274 
Sharp, Microelaclronica Div., OpIoeiectronics, Sharp Plaza, Mehwah, NJ 07430, 

201-529-8757 .................................................... B'1294 
tSilonex Inc., 331 Cornelia St, Plattsburgh, NY 12901, 518-561-3180 ••••• B'1295 
t STI, Control Component. Div., 9520 Black Mounlaln Rd., San Diego, CA 

92126-4507,619-586-7680;800-826-5053 ••.•••••••••••••••••••••.•• B'1590 
Abom Electronics Inc., 2108 0 Bering Dr. San Jose, CA 95131 ...•..... 408-436-5444 

§ Advanced Detec10r Corp., Applied Solar Energy Corp., 15251 E. Don Julian Rd., Industry, 
CA 91746 ............................................... ,............ 81 !l-369-6886 

t Atlaritic Solar Products P.O. Box 70060, BaKirnore, MD 21237 ........... 301-688-2500; 
• 800-237-6527 

§ CCD Imaging, Fairchild Weston Systems, Inc., 810 W. Maude Ave., Sunnyvale, CA 94086 
.. .. . . .. . .. .. . . .. . .. .. . .. .. .. .. . . .. . .. . .. .. .. .. . . .. . .. . .. .. . .. .. . .. . ... 408-720-7600 

Data Instruments, Inc., 100 Discovery Way, Acton, MA 01720 ........... 617-264-9550 
EG&G Gamma Scientific, Div. 01 EG&G Inc., 3777 Ruffin Rd., San Diego, CA 92123 

· .............................................................. ; . . . . . • . 619-279-8034 
§ EG&G Reticon, Div. of EG&G, 345 Potrero Ave. Sunnyvale, CA 94086-4197 

· . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. . • . . . . . . . . . . . . . . .. 408-738-4266 
EG&G Rotron, Industrial Division, Saugerties, NY 12477 ................ 914-246-3401 
Evershed & Vignoles, Ud., Meggitt Holdings P. L C. Acton Lane, Chiswick, London, 

ENGLAND W4 5HJ .................................................... 01-994-3670 
·Femco,lnc., P.O. Box 26710 Parkmoor Sta., San Jose, CA 95159 ....... 408-946-1188 
FSI/Fork Standards, Inc., 666 Wastem Ave., Lombard, I\. 60148 .......... 312-231-3511; 

312-832-9360 
General Numeric Corporation, 390 Kent Avenue, Elk Grove Village, IL60007 

....................................................................... 312-640-1595 
§ Grasslin Controls Corp., DIeter Grasslin Feinwerklechnik, 45 Spear Ad., Ramsey, NJ 

07446 •...•. ;......................................................... 201-826-9898 
H~u !,hotonics KK., 326-6 Sunayama-Cho, Hamarnatsu City, Shizuoka Pre!, 

JAPAN............................................................... 0534-52-2141 
$t Honeywell Optoelectronics, 830 E. Arapaho Dr. Richardson, TX 75081 ...............•. 

. 214-47<l-4271 
§ Industrial Computer Designs, Inc. 31264 La Baya Drive, Westlake Village, CA 91362 

.. . . .. .. .. .. .. . .. .. .. . . .. .. . . .. .. . .. . . . . . .. . .. . . .. .. .. . .. .. . .. . .. .. • ... 818-889-3179 
Kessler-Ellis Prods., 120 1st Ave., Atlantic Highlands, NJ 07716 ., ........ 201-291-0500; 

800-631-2165 
La Co. 5, Burns PI. Cresskil~ NJ 07626 .... .. .. .. .. .. . .. .. .. .. .. .. . • .. • 201-569-6641 

§ McGill Manufacturing Co. Inc., 909 North Lafayette Street. Valparaiso, IN 46383 
.................................... ....... ........... ................. 219-466-2200 
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tMERET, Inc., 1815 24th St. Santa Monica, CA 80404-4998 ....•........ 213-828-7498 

Opto Technology, Inc., 562 Chaddick Dr. Wheeling, IL 60090 ........... 312-537-4277 
Scanning Devices, Inc., 108 Elm St, Wll"harn, MA 02154 ............... 617-891-8991 

§ ScientHic Technologies, Optical Sensor Dlv. Inc., 31069 Genslar Rd., Hayward, CA 94544 
....................................................................... 415-471-9717 

t Silicon Detector Corp., 855 Lawrence Dr. Newbury Park, CA 91320 ..... 805-488-6737 
t Silicon Sensors, Hwy. 18 East. Dodgeville, WI 53533 .•. . . . . . . . . . • . . . . . . . 608-93.6-2707 

Skan-A-Matic, Electro Corporation, Route 5 West, Elbridge, NY 13060 .. 315-689-3981 
Sprague Electric Company, Passive Components Group, 41 Hampton Rd., P. O. Box 

9102, Mansfield, MA 02048-9102 ..................................... 617-339-8900 
Sprague Electric Company, The Semiconductor Group, 115 Northeast Cutoff, Box 2036, 

Worcester, MA 01613-2036 .......................................... 617-853-5000 
tTexas Optoelectronics,lnc., 714 Shepherd Dr. Garland, TX 75042 ...... 214-487.()085 
§ THORN EMI Gencom Inc. 23 Madison Rd., Fairfield, NJ 07006 •........ 201-576-5586 
§Tokin America Inc., 155 Nicholson Ln. 95134, CA 95131 ............... 408-432-8020 
§ Tri-Tronics Co Inc. 6902 Cypress Park Drive, Tam~ FL 33622 ......... 813-866-4000; 

800-237-()946 
§tTRW Optoelectronics Div. 1215 W. Crosby Rd., CarrolKon, TX 75006 ..• 214-323-2200 

Unijed Detector Technology, 12525 Chadron Ave. Hawthome, CA 90250 
....................................................................... 213-978-0516 

Varo, Inc. Electron Devices Div. 2203 W. Walnut Sl, Garland, TX 75046 
....................................................................... 214-487-4129 

Welch Allyn, Inc. Industrial Products Division, Jordan Rd., Skaneateles Falls, NY' 
13153·0187 .......................................................... 315-6,86-8945 

Sensors, Liquid Flow-5500 
E-T-A Circuit Breakers, 7400 N. Croname Rd., Chicago, IL 60648,312-847-8303 

• ......................... ; ...................................... B·1890 
Hi-G Company, A Subsidiary of Nylronics Inc., 101 Locust St, Hartford, CT 

06114, 203-522-8600 ........................................ B'1488,1493 
Elector, Inc. 805 Spring Dale Dr. Exton, PA 19341 ....... 216-524-2000;800-441-8246 
Omega Engineering, Box 4047, Stamford, CT 06907 .................... 203-359-1660 

tThermometrics, Inc., 808 U.s. Hwy. #1, Edison, NJ 08817-4695 ........ 201-287-2870 

Sensors, Li - uid Level: See Transducers, Liquid Level 
(Vol. B) 

Sensors, Moisture-5500 
Sharp, MicroeleCtronica Div., OptoeleCtronics, Sharp Plaza, Mahwah, NJ 07430, 

201-529-8757 .................................................... B'1294 
§ Hy-Cal Engineering, 9850 Telstar Ave., EI Monte, CA 91731 ............. 818-444-4000 
§ Moisture Register Products Div. Aqua Maasure Instrument Co. 2583 Pomona Blvd., 

Pomona, CA 91768-3267 ............................................ 714-594-5545 
Omega Engineering, Box 4047, Stamford, CT 06907 .................... 203-359-1660 
Primo Company Limited, 25-1, 6-Chome, Mure, Milakashi, Tokyo, JAPAN 181 

......•................................................................ 0422-43-3121 
Prince Instruments, Inc., 1020 Industrial Hwy. Southampton. PA 1,_ 

§ Tocos America, Inc., Tokyo Cosmos Electric Co. Ltd., 565 Wast Gon Road, Arlington 
Heights, IL 60005 ........................ , ........... ,............... 312-364-7277 

Sensors, Proximity - See Transducers, Proximity (Vol. B) 

Sensors, Temperature - See Bolometers (Vol. D), 
Thermistors (Vol. B), Transducers (Vol. A) 

Sensors (MIL), Tactical Electronic Reconnaissance-3475 
- See Vol. D 

Sequence Controllers - See Controllers, Programmable 
(Vol. D) 

Services, Acoustical, Consulting-4100 - See Vol.D 

Services, Assembly & Fabrication (Incl. R&D) - Also see 
Services, Metal Parts Fabrication; Services, Printed 
Circuit Products-4100 - See Vol. D 

Services, Assembly, Surface Mount Technology-4100 -
See Vol. D .. 

Services, Backplane Wiring - Also see Services, Wire 
Wrapping; Services, Cable Assembly - Also see 
Services, Crimping; Services, Wire Cutting & 
Stripping-4100 ..:.. See Vol. D 

Services,Cable Assembly-4100 - See Vol. D 

Services, Calibration & Instrument Repair-4100 - See 
Vol. D . 

Services, Coating-4100 - See Vol. D 

Services, Component Testing & Screening-4100 - See 
Vol. D 

Services, Computer-Aided Design (CAD)-Also See 
Computers, CAD, CAM, & CAD/CAM~4100 - See 
Vol. D . 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 
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Services, Computer Programming - Also see Services, 
Computer Systems, Specific Classification-2050 -
See Vol. D 

Services, Computer Systems, Builders-2050 - See 
Vol. D 

Services, Computer Systems; Consulting-2050 - See 
Vol. D 

Services, Computer Systems, Integrators-2050 - See 
Vol. D 

Services, Computer Systems, Turnkey-2050 - See 
Vol. D 

Services, Consulting, Chemical Analysis-4100 - See 
Vol. D 

Services, Consulting, Data Processing-4100 - See 
Vol. D 

Services, Consulting, Drafting-4100 - See Vol. D 

Services, Consulting, Engineering-4100 - See Vol. D 

Services, Consulting, Patent Development-4100 - See 
Vol. D 

Services, Consulting, Production-4100 - See Vol. D 

Services, Consulting, Research & Development-4100 -
See Vol. D 

Services, Crimping - Also see Services, Wire Cutting & 
Stripping-4100 - See Vol. D 

Services, Cryogenic-4100 - See Vol. D 

Services, Custom Cable Fabrication-6000 - See Vol. C 

Services, Custom Molding, Plastics - See Services, 
Plastic Fabrication & Molding (Vol. D) 

Services, Data Processing, Consulting - See Services, 
Consulting, Data Processing (Vol. D) 

Services, Decapsulation/Encapsulation-4100 - See 
Vol. D 

Services, Documentation (Incl. Technical Writing)-4100 
- See Vol. D 

Services, Education/Training-4100 - See Vol. D 

Services, Electrical Measurement & Test-4100 - See 
Vol. D 

Services, Electroplating - See Services, Plating (Vol. D) 

Services, EMI/RFI Testing-4100 - See Vol. D 

Services, Encapsulation - See Services, 
Decapsulation/Encapsulation (Vol. D) 

Services, Environmental Testing-4100 - See Vol. D 

Services, Equipment Leasing/Rental-4100 - See Vol. D 

Services, Fluorocarbon Etching-4100 - See Vol. D 

Services, Failure Analysis - See Services, Reliability 
(Vol. D) 

Services, Fiberoptics, Consulting-4100 - See Vol. D 

Services, Hermetic Sealing-4100 - See Vol. D 

Services, High Vacuum-4100 - See Vol. D 

services, Instrument Calibration - See Services, 
Calibration & Instrument Repair (Vol. D) 

Services, Instrument Design (Industrial)-4100 - See 
Vol. D 

Services, Integration, Computer Systems - See Services, 
Computer Systems, Integrators (Vol. D) . 

Services, Laser, Consulting-4100 - See Vol. D 

Services, Magnetics-4100 - See Vol. D 

Services, Measurement & Test, Electrical - See Services, 
Electrical Measurements & Test (Vol. D), Services, 
Environmental Testing 

Services, Measuring - See Services, Instrume"'t Calibration 
(Vol. D), Services, Testing & Measuring 

Services, Metal Etching, Engraving-4100 - See Vol. D 

Services, Metal Parts Fabrication-4100 - See Vol. D 

Services, Metallizing (Incl. Electroforming)-4100 - See 
Vol. D 

Services, Microprocessor Development - Also see 
Services, PROM & Array Programming-4100 - See 
Vol. D 

Services, Molding/Casting - Also see Services, Plastic 
Fabrication & Molding-4100 - See Vol. D 

Services, Optical Design-4100 - See Vol. D 

Services, Packaging-4100 - See Vol. D 

Services, Photographic-4100 - See Vol. D 

Services, Plastics 
Fabrication/ Molding/Foaming/ Finishing-4100 - See 
Vol. D 

Services, Plating-4100 - See Vol. D 

Services, Precious Metal Refining-4100 - See Vol. D 

Services, Precious Metal Resmelting, Recovery, 
Recycling-4100 - See Vol. D 

Services, PC Design / Preparation / Production-41 00 -
See Vol. D . 

Services, PROM & Array Programming - Also see 
Services, Microprocessor Development-4100 - See 
Vol. D . 

Services, Qualificatibn Testing - See Services, 
Environmental Testing (Vol. D) 

Services, Reliability-4100 - See Vol. D 

Services, Rental, Instruments & Equipment - See Test 
Equipment, Rental & Lease (Vol. D) 

Services, Repair, Maintenance - See Services, Calibration 
. & Repair Instrument (Vol. D) 

Services, RFI Measuring - See Services, Electrical 
Measurement & Test (Vol. D) 

Services, Silicon Foundry - See Silicon Foundry Services 
(Vol. D) 

Services, Silk Screening-4100 - See Vol. D 

Services, Soldering-4100 - See Vol. D 

Services, Technical Writing - See Services, 
Documentation (Vol. D) 

Services, Testing & Measuring - See Services, Electrical 
Measurement & Test (Vol. D), Services, Environmental 
Testing 

Services, Testing, Environmental - See Services, 
Environmental Testing (Vol. D) 

Services, Training/Education-4100 - See Vol. D 

Services, Vibration Surveys-4100 - See Vol. D 

Services, Welding & Brazing-4100 - See Vol .. D 

Services, Wire Cutting & Stripping - Also see Services, 
Crimping-4100 - See Vol. D 

Services, Wirewrapping/Soldering/Welding/Brazing-
Also See Services, Backplane Wiring-4100 - See 
Vol. D 

, EEM 1988 §-Product sold through distributors t-Product meets MIL specs . \ 



Shafts & Adapters-3500 I 

Senio Systems-4900 - See Vol. D 

Shaft Encoders, Shaft Position - See Encoders, Shaft 
Angle ~Vol. B) 

Shaft Locks - See Locks, Dial & Shaft (Vol.C) 

Shafts & Adapters-Also See Couplings, Shaft, Rigid & 
Flexible-3500 

§Jan Hardware Mfg. Co., 47-27 36th St, Long Island City, NY 11101,718,361-0800 
••••••• <0 •••••••••••••••••••••••••• , " ••••• ............ C.160?,1613-1614 

MFM Technology, Inc., Affiliate 01 Unitrode Corp., 200 Thirteenth Ave., 
Ronkonkoma, NY 11719, 516-467-5151 ..•••...••.•....•...•..•.•... 8.1233 

t Micro Mo Electronics, Inc., 742 2nd Ave. 5., St Petersburg, FL 33701, 
813-822-2529 ..•.•....•...•..•...•••....•.•..•...•....•.•.•..•.•• 8.1898 

H. H. Smith (Oialight Company), 1913 Atlantic Ave., Manasquan, NJ 08736, 
201-223-9400 ..•.•.•..•...•..•..•..•......•..•.••••....••....•.•. C.1709 

§ B & B Motor & Control Corp., B & B Long Island City, Apple Hill Commons, Burlington, 
CT 06013 203-673-7151;8<JO.638-7807 

§t Berg, W. M, Inc., 499 Ocean Ave., East Rockaway, NY 11518 ........... 516-59~5010 
§Concord Electronics Corporatiol'\ 30 Great Jones St, New York, NY 10012 

...................... ........................... 1-212-777-6571 
Controllnd& Inc, 530 Burnside Ave., Inwood, NY 11696 .............. 212-471-9800 

§ Machine Components Corp, 70 Newtown Rd., Plainview, NY 11803 .... 516-694-7222 
§t Norelcom Inds., 63 MarineSt, Farmingdale, NY 11735 ............... 516-24~7245 

PIC Design, P.O. Box 1004, Middlebury, CT 06762 ................ ..... 203-758-8272 
§ Vemaline Prod& Div., 333 Strawberry Field Rd., P.O. Box 6979, Warwick, RI 02887 

........................... 401-73~7600 

Shake Tables - See Testers, Vibration (Vol. D) 

Shells, Encapsulation - See Cups, Encapsulation (Vol. C) 

Shielding, EMI/RFI-4525 - See Vol. C 

Shielding Beads, Ferrite-4525 - See Vol. C 

Shields, Cable - See Braid, Cable (Vol. C) 

Shields, Cathode-Ray Tube-4525 - See Vol. C 

Shields, Coil-4525 - See Vo/ .. C 

Shields, Corona-4525 - See Vol. C 

Shields, Electrostatic - See Shields, Tube (Vol. C) 

Shields, Indicator Light-4525 - See Vol. C 

Shields, Magnetic-4525 - See Vol. C 

Shields, Photomultiplier-4525 - See Vol. C 

Shields, RF-Also See Gaskets, Shielding, RF-4525 -
See Vol. C 

Shields, Transformer-4525 - See Vol. C 

Shields, Tube-4525 - See Vol. C 

ShieldS, Wire - See Braid, Cable (Vol. C) 

Shift Registers-2325 - See Vol. D 

Shifters, Frequency - See Converters, Frequency to 
Frequency (Vol. D) 

Shifters, Phase, Microwave-3450- See Vol. A 

Shifters, Phase, RF-3450 - See Vol. A 

Shifters, Phase 60/400 Hz-4050 - See Vol. D 

Shrinkable Plastics & Elastomers - See Caps, Forms & 
Tapes, Heat Shrinkable (Vol. C), Tubing, Heat Shrinkable 
(Vol. C) 

Shunts, Connector-2100 - See Vol. C 

Shunts, Meter-2900 - See Vol. D 

Shutters, Microwave-3450 - See Vol. A 

SIDACs-4800 - See Vol. A 

Signal Averagers-2900 - See Vol. D 

Signal Conditioners & Equipment-1100 - See Vol. D 

Signal Generators - See Generators, Specific Type (Vol. D) 

Signal Systems, Fiber Optic-232? - See Vol. D 

Signal Tracers - See Testers, Signal Tracing (Vol. D) 

Silica, Fused-2500 - See Vol. C 

Silicon Foundry Services-4100 - See Vol. D 

PRODUCT INDEX & DIRECTORY 

Silk ScreeningSeniices -See Services, Silk Screening 
(Vol. 0) 

Simulation Systems, Electromagnetic Pulse-1100' - See 
Vol. D 

Simulators, Data-2900 - See Vol. D 

Simulators, Digital Satellite-1900 -See VoI.D 

Simulators, Motion-2550 - See Vol. D 

Simulators, Optics-3700 
tLibbey-Owens-Ford Co., Liberty Mirror Products, 851 Third Ave., Brackenridge, PA 15014 

................................................................. 412-224-1800 

Simulators, Power Failure-2900 - See Vol. D 

Simulators, Powerline Disturbance-2900 - See Vol. D 

Simulators, Radar-3475 - See Vol, D 

Simulators, Resolvers-2900 - See Vol. D 

Simulators, Solar-2900 - See Vot. D 

Simulators, Thermocouple-2900 - See Vol. D 

Simulators (MIL), EW-3475 - See Vol. D 

Simulators (MIL), EW Quick Reaction Capability-3475 -
See Vol. D 

Simulators (MIL), RHAW-3475 - See Vol. D 

Simulators (MIL), Weapon-3475 - See Vol. D 

Sinks, Heat - See Heat Sinks, Semiconductor (Vol. C), Heat 
Sinks, Soldering (Vol. C) 

Sleeves - See Tubing (Vol. C) 

Slides, Cabinet & Chassis-1400 - See Vol. C 

Slip Clutch - See Knobs, Slip Clutch (Vol. C) 

Slip Rings & Assemblies-3500 
Airllyte Elctrns. Co., 56 New Hook Rd., P. O. Box 231, Bayonne, NJ 07002, 

201-436·2230 .•.•.•...••.•.•..•.•...•.•. , •...••.•.•.•..••. ,. B·1186-1191 
t Fabricaat,'2517 Seaman Ave., P.O. Box 3176, S. EI Monte, CA 91733, 

818-443-3247 .... ,..................................... 8·1206,1208·1211 
t Graphite Metallizing Corp., 1036 Nepperhan Ave., P.O. Box 110, Yonkers, NY 

10702, 914-968-8400 ............................................. B.1212 
t Litton Poly-SCientifiC, 1213 N. Main St., Blacksburg, VA 24060·3100, 103-953-4751 

.....•..••.•.•.•... , .•••.••.•••...•.••.•.• ,.... .. ••.•.• ..•.. 8·1221·1230 
t Danmar Inds., 9705 Lurline Ave., Chatsworth, CA 91311 .......... 818-882-7979/5280 
t Engelhard Corp., Menlo Pk., CN40, Edison, NJ 06818 ..... 201-632-6000;8<JO.932-0444 

(in NJ) 
Fifth Dimension, Inc., 801 New York Ave., Trenton, NJ 08638 ........... ~393-6350 

§ Hottinger Baldwin Measurements, 139 Newbury St, Framingham, MA 01701 
.. .. . .. . . . . .. .. .......... ,.. .. . .. . . .. . .. .. . .. . .. .. . .. .. . .... 617-875-8282 

tMaurey Instrument Corp., 4555 W. 60th SI., Chicago, IL 60629 .......... 312-581-4555 
t Precision SpeciaHies, Inc., 19414 Londelius SI., Northridge, CA 91324 ... 818-34~9774 

§t Superior Carbon Products, Inc., Hwy. 35, Superior Place, Walnut Grove, MS 39189 
.. . . . .. . . . .. .. . . .. .. .. .. .. ... ........................ ................ 601-253-2442 

tTech Labs., Inc., 500 10th SI., Palisades Pk., NJ 07650 ................. 201-944-2221 
t Unitlnduslrie& 1140 E. Valencia Dr, Fullerton, CA 92631 ............... 714-871-4161 

Slotted Lines, Microwave-3450 - See Vol. A 

Socket Adapters-2100 - See Vol. C 

Sockets, Array-2100 - See Vol. C 

Sockets, Burn In-2100 - See Vol. C 

Sockets, Capacitor-2100 - See Vo/.C 

Sockets, Chip Carrier, Surface Mount-2100 - See Vol. C 

Sockets, CRT-2100 - See Vol. C 

Sockets, Crystal-2100 -See Vol. C 

Sockets, Diode-2100 -See Vol. C 

Sockets, DIP and DIL-2100 - See Vol. C 

Sockets, Disposable Carrier-2100 - See Vol. C 

Sockets, Integrated Circuit-2100 - See Vol. C 

Sockets, International-2100 - See Vol. C 

. Sockets, Lamp & Lamp Assemblies-2460 
§ Arcolectric Corp., 9001 Canoga Ave., Canoga Park, CA 91304, 818-700-1933 

.................................................. B·1108,1110-1111,1113 
§ Aries ElectroniCS, 80x 130, Frenchtown, NJ 08825, 201-996-6841 •.. ..•. C.1.278 
§ Bivar, Inc., 4 Thomas, Irvine, CA 92718, 714-951-8808 •••••••••••..•.•• C·1017 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



Dai·lchl Shoji of Amer., Inc., 150 fifth Ava., Suite 845, New York, NY 10011, 
212-691-11050 •••••..•••••••.••••••••.•••••••••••••••••••••••••••• B'1691 

§ Dlallght Corp., North American Philips, 1913 Atlantic Ava., Manasquan, NJ 08736, 
201·223-9400 ••••••••.•••.••••.•••.•.•.•..••••••.•••..• B'1115,1122·1123 

t Gilway Technical Lamp, 800 W. Cummlnga Pk., Woburn, MA 01801, 617·935-4442 
•••.•.•.••••••..•••••••••.••••••••.••••••••.••••.•.•..•.•.•• B'1126-1127 

§ Grayhlllinc., 561 Hlilgrava Ave., La Grange, IL 60525, 312·354·1040 •••• C'1375 
§ Industrial Devices, Inc., 260 Railroad Ave., Hackensack, NJ 07601, 201-489-8989 

•.•.•.••.•.•••.••••.•.•.••••••.••••••.•••.•••••••••••••.•••• B'113O,1132 
§ Inter·Market, 1946 Lahlgh Ave., Glenview, IL 60025, 312·729·5330 •...•. B'1153 
§ ITW Switches, Illinois Tool Worka, 6615 W. Irving Park Rd., Chicago, IL 60634, 

312·282-4040 •••••••..•.••••..••••.•••••••••.•••.••••.•.••.• B'1734,1737 
§ Kulke (Dlallght Compsny), 1913 AUantlc Ava., Manasquan, NJ 08736, 

201·223-9400 .•.••••••••••.•••••••••••••.•.•.•..•.•..•••.•.•.•••• C'1412 
§t Lamptranlx Ca., Ltd., 81 N. Williams St, Crystal Lake, IL 60014,815-455-0400 

•.••••••.••••.•.•..••.••••••••.••••...••.•••.••••••.•.••••••.•.•. B'1136 
t Ladtranlca, Inc., 4009 Pacific Coast Hwy., Tarrance, CA 90505, 213-676-7996 

.••••••••••••••••.•.••.•••.••••..••..•.•.•.••.•••••••.••.•••••••• B'1125 
§t uttellul8, Inc., Sub. of Tracar, Inc., 800 E. Northwast Hwy., Des Plaines, IL 60016, 

312-824·1166 .•••••••••.••.••.•..••.••.•.•.••••.•..•••.•.•.••.•.. B'1137 
§ Oshlno Electric Lamp Works, Ltd., 5-2, Mlnaml·Shlnagawa 2·chome, 

Shinagawa·Ku, Tokyo, JAPAN, 03-471-8548 •....•.•..•.•••.•.. B'1146-1147 
§Sloan Co., 7704 San Fernanda Rd., Sun Valley, CA 91353-0367, 213-875-1123 

.•••.••.••••••••••.•.•..•••••.•..•••••••.••••.•.•.••.•.•.•.• B·1155·1160 
t Sarenaan Ughtad Contrals, 75 Locust St, Hartford, CT 06114, 

203·527·3092;1-800·243-0240 •••..•..•..•.•.•..••.•.•.•.••.•••.••. B'1161 
§t Sylvania Miniature Ughting, GTE Corporstion, W. Main St, Hillsboro, NH 03244, 

603-464·5533 •••••••.••••.•••.•.••.•.•.•.••.•••.•.•..••••... B'1163·1165 
§ Visual Communications Co., Inc., 7920 Arjans Dr., Ste. G, San Diego, CA 92126, 

619·549·6900 .................................................... B'1101 
t Alden Products Co. P.O. Box 860, 117 N. Main S1., Brockton, MA 02403 

· . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . .. . .. . . . . . . . . . . . .. . . . . .. . . .. . . . . . . . . . ... 617-583-0160 
§Alpha Products, Inc, 5740 Corsa Ave. # 104, Westlake Village, CA 91362 

.. .. .. .. .. .. .. .. .. .... ..................... .............. ........... 816-869-9304 
§American UHraviolet, 562 Central Avenue. Murray Hill, NJ 07974 ........ 201-665-2211 
§ Assmann Components, Div. of ebm Industries, Inc. 525 New Blitain Ava, Unionville, CT 

06085 .. . . .. .. . .. .. .. . .... ........................................... 203-674-1515 
§t Associated Electronics & MIg. Corp., 546 Valley Rd., Upper Montclair, NJ 07043 

....................................................................... 201-783-7800 
§ Augat Inc.. 33 Perry Ave. Box 779, Attleboro, MA 02703 ................ 617-222-2202 
§Augat Alcoswftch, 1551 ~ S1., N. Andover, MA 01845 ............. 617-685-4371 

Augat, Inc.. Interconnection Products Group, 33 Perry Ava,P.O. Box 779, Attleboro, MA 
02703 . . . .. .. . . . . . . .. .. .. . . . . .. . .. . . . . . ... . . . . . . . . . . . . . . . . . . . .. . . . . . .. 617-222-2202 

Auto-Swage Prods., 726 River Rd., SheHon, CT 06484 .................. 203-929-1401 
§ Bulbtronics, Inc., 45 Banfi Plaza, Farmingdale, NY 11735 ................. 516-249-2272; 

1-800-654-8542 
§ Cole-Hersee Co. 20 Old Colony Ave., Boston, MA02127-2467 ......... 617-266-2100 
§Data Display Products, Box 91072, Los Angeles, CA 90009 ............. 213-640-0442 

Display Devices, Inc.. Box 667, Encinitas, CA 92024 ..................... 619-753-0113 
tDrawn Metal Products, 6143 W. Howard S1., Niles, Il60648 .......... 312-647-8941 

Dupree, Inc. 14395 Rornona Ava, Chino, CA 91710 .. ................ 714-597-4889 
Eaton Corp./Cutler·Hammer Prods, Aerospace & Commercial Controls Div., 4201 N. 

27th S1., Milwaukee, WI 53216 ....................................... 414-449-7487 
§t Electronic Essentials, 60-20 34th Avenue, Woodside, NY I 1377 ........ 716-896-8300 

Entrelec, CogeneI,lnc. 2 Ram Ridge Rd., Spring Valley, NY 10977 ...... 914-425-7460 
§t ERA/REFAC Electronics, Inc., West Hill Rd., Winsted CT 06098 ........ 203-379-2731 

Festex, 195 Algonquin Rd., Des Plaines IL 60016 ....................... 312-299-2222 
§tGarry Electronics, Div. of Brintee Corp, 9 Queen Anne CL Laghorne, PA 19047 

· . . . .. .. . . . ... . . . . . . . . . . . .. . .. . . . . . . . . .. . . . . . . . . . . . . . . .. .. . . . . . . . .. . . .. 215-949-2300 
§GG-Thorsen, 1801 Morgan Sl, P.O. Box 1209, Rockford, IL 61105-1209 

· ........................................... :. . . . . . . . . . . . . . . . . . . . . . . . .. 815-966-9661 
General Electric Co. Aocessory Equipment Plant, 1285 Boston Ave. Bridgeport, CT 

06602 ................................................................ 203-382-2000 
§t Genisco Technology Corp. Eldema Div. 18435 Susana Rd, Rancho Dominguez, CA 

90221 ................................................................ 213-537-4750 
GTIlElectronics Div., P.O. Box 2096, Hadley, PA 16130 ................. 412-253-3161 

t Hoffman Engineering Corp, 20 Acosta Sl, Stamford, CT 06902 ......... 203-325-8933 
International Configurations, Inc., P. O. Box 3374, Enfield, CT 06082 . . . .. 203-749-6380 
Korry Electronics Co., Cliton Technologies, 901 Dexter Ave. N. Seallle, WA 98109 

· .. . .. . . .. . . . . . . ... . . . . . . . .. . .. . . . . . . . . ... . .. . . . . ... . . . . . . .. . .. . . . . . . .. 206-281-1300 
§tLedco Div. 346 Chester S1., St Paul, MN 55107 ........................ 612-222-2791 

§Leecraft MIg., 21-02 44th Rd., long Island Cfty, NY 11101 .............. 716-392-8800 
Mark Eyelet Inc., AMP, Inc., 63 Wakelee Rd" Wolcott, CT 06716 ........ , 203-756-8847 
Master Electronic Controls, P.O. Box 25905, Los Angeles, CA 90025 .... 213·452-1336 
Micro Switch, A Honeywell Div, 1 I W. Spring S1., Freeport, IL 61032 .... 815-235-6600 

§Schurter, Inc. 1016 Clegg Ct, Petaluma, CA 94952 ..................... 707-776-6311 
§ Sealectro-BICC ElectroniCs, 40 Lindeman Dr. Trumbull, CT 06611 ...... 203-372·41 I 8 
t Shogyo International Corp., 287 Northern Blvd., Great NecI<, NY I 1021 ................ . 

516-466-0911 
§ Shokai Far Eas~ Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
t Star Porcelain, 7t Muirhead Ave, Trenton, NJ 08538 ................... 609-392-3154 
§ Switchcralt, Inc., A Raytheon Company, 5555 N. Elston, Chicago, IL 60630 

....................................................................... 312-792-2700 
§ Syracuse Electronics, Pass & Seymour, Inc., P.O. Box 4622, Syracuse, NY 13221 

· .......................................................... : ........... 315-466-6211 
§ Trimm, Inc. Div. of Newton Instr. Co., 400 W. lake Sl, Box 469, libertyville, IL 60048 

· ..•.. .. . . .. .. . .. . .. .. .. . .. . .. . .. . . ... .. . . . . . .. . . . . . .. .. . . . .. . . . . . .. . .. 312-362-3700 
TRW Connector Div. TRW Electronic Components Grp., 1501 Morse Ave., Elk Grove 

Village, IL 60007 ....................................... -.............. 312-981-6000 
§tUVP,Inc., 5100 Walnut Grove Ave. p.o. Box lSOl, San Gabriel, CA 91778 

....................................................................... 816-285-3123 
§Wal~Able MIg. Corp, 2201 Landmeier Rd. Elk Grove VI. Il60oo7 ...... 312-956-8000 

Wilbreeht ElectroniCS, 346 Chester S1., St Pau~ MN 55107 •............. 612-222-2791 
§tWorkman Eictm. Prods., Box 3828, Sarasota, FL 33578 ................. 813-371-4242 

Sockets, Leadless Carrier-2100 - See Vol. C 

Sockets, LlF & ZIF-2100 - See Vol. C 

Sockets, Miniature & Subminiature - See Sockets, Diode 
(Vol. C) 

Sockets, Pin Grid Array-2100 - See Vol. C 

Sockets, Power (Receptacles)-2100 - See Vol. C 

Sockets, Relay-2100 - See Vol. C 

Sockets, SIMM-2100 - See Vol. C 

Sockets, SIP-2100 - See Vol. C 

Sockets, Surface Mount-2100 - See Vol. C 
Sockets, Test-2100 - See Vol. C 

Sockets, Transistor-2100 - See Vol. C 

Sockets, Tube-2100 - See Vol. C 

Sockets (MIL)-2440 
t AMP, Box 3608, Hanrisburg, PA 17105, 800-362-5673 •.••••••.•••• C.1165-1166 

Aries ElectroniCS, Box 130, Frenchtown, NJ 08825, 201-996-6841 ••.•••• C'1283 
CW Industries, 130 James Way, Sauthhampton, PA 18966, 215-355-7080 

................................................................. C'1316 
Dialight Corp., North American Philips, 1913 Atlantic Ava., Manasquan, NJ 08736, 

201-223-9400 .......................................... B·1115,1122·1123 
Garry Electronics, Div. of Brintec Corp., 9 Queen Anne Ct, Lagharne, PA 19047, 

215-949·2300 .................................................... C'1371 
Jan Hardware Mfg. Co., 47-27 36th St, lang Island City, NY 11101, 718·361-0800 

.•.••••.••••••..••.• , .••••.• ;............................... C'1607,1619 
t Jellron Products, P.O. Box 337, E. Hanover, NJ 07936, 201-887-0571 •• , C'1407 

Oshino Electric Lamp Worka, Ltd., 5-2, Minami·Shinagawa 2-chome, 
Shinagawa·Ku, Tokyo, JAPAN, 03-471-8548 •.•••..•••••••••••.•.•.• 8·1147 

Oxley, Inc., 25 Business Pk. Dr., P.O. Box 814, Branford, CT 06405,203-466·1033 
................................................................. B'1142 

Pandult Corp., 17301 Ridgeland Ave., Tinley Park, IL 604n-0981, 312·532·1800 
................................................................. C'1478 

§t Preclcontact, Inc., 835 Wheeler Way, Langhorne, PA 19047, 215-757·1202 
................................ , ................................ C'1525 

Sloan Co., 7704 San Fernando Rd., Sun Valley, CA 91353-0367, 213-875-1123 
.................................... ,....................... B'1155-1160 

Texas Instruments, eannector Systems Division, 34 Forest Street, Attleboro, MA 
02703,508-699·3800;508-699·3450....................... C·1569·1570,1573 

Auga~ Inc. Interconnection Products Group, 33 Perry Ave.P.O. Box 779, Attleboro, MA 
02703 .. .. .. .. .. .. .. .... .. . .. . .. .. .. .. .. .. .. .. .. .. .... .. ... . . . . . . .. 617-222-2202 

t Eby Company, Pullman Co, 2751 Southampton Rd., Philadelphia, PA'19154 
.. .. . .. .. .. .. .. . . . .. .. . .. .. . .. . .. .. .. .. .. . .. .. .. .. .. . .. . 215-989-4200 

§t H & T Components Inc. Unitech Pic, 35 Carlough Road, Bohemia, NY 11716 
.. .................................................................... 516-567-2282 

Mark Eyelet Inc. AMP, Inc. 83 Wakelee Rd., Wolcott, CT 06716 ......... 203-756-8847 
Master Electronic Controls, P.O. Box 25905, Los Angeles, CA 90025 .... 213-452-1336 
Texas Instrs., Data Sys. Group, P. O. Box 809063, Dallas, TX 753ao-9063 

.......................................... .. .......... l·aoo-527-35oo 
Varian Associates. Electron Device Group, 611 Hansen Way, Palo Ano, CA 94303 

. . .. .. . . .. .. .. .. .... ............................ .. . . .. . .. .. .. .. . .... 415-493-4000 
§t Wells Electronics, 1701 S. Main Sl, South Bend, IN 46613 . . . . . . . . . . . . .. 219-287-5941 

Software, Applications-2050 - See Vol. D 

Software, CAD-2050 - See Vol. D 

Software, Communications-2050 - See Vol. D 

Software, Compilers/ Languages-2050 - See Vol. D 

Software, Computer Performance Measurement-2050 -
See Vol. D 

Software, Data Base Management-2050 - See Vol. D 

Software, Data Base Management Dictionaries-2050 -
See Vo/.D 

Software, Data Base Query Language-2050 - See Vol. D 

Software, Data Communications Control-2050 - See 
Vol. D 

Software, DC Motor Control-2050 - See Vol. D 

Software, Disk/Tape File Utilities-2050 - See Vol. D 

Software, Emulation/Simulation-2050 - See Vol. D 

Software, Graphics-2050 - See Vol. D 

Software, Information Storage & Retrieval-2050 - See 
Vol. D 

Software, Job Scheduling I Accounting-2050 - See 
Vol. D 

Software, Librarians-2050 - See Vol. D 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



SOldering (MIL)-2440 

Software, Motion Control-2050 - See Vol. D 

Software, Operating Systems-2050 - See Vol. D 

Software, Operating Systems Enhancement-2050 - See 
Vol. D 

Software, Programming/Systems Development Aids-
2050 ....: See Vol. D 

Software, Program Translators-2050 - See Vol. D 

Software, Report Generators-2050 - See Vol. D 

Software, Security-2050 - See Vol. D 

Software, Sort/Merge-2050 - See Vol. D 

Software, Spoolers-2050 - See Vol. D 

Software, Utilities-2050 - See Vol. D 

Solar Cells - See Cells, Photovoltaic (Vol. 8) 

Solder (All Types)-4600 - See Vol. C 

Solder Lugs - See Terminals, Lug (All Types) (Vol. C) 

Solder Pots & Baths-4600 - See Vol. C 

Soldering, Wave, Control/Monitoring-4600 - See Vol. C 

Soldering Accessories-4600 - See Vol. C 

Soldering Equipment, Hot Gas-4100 - See Vol. D 

Soldering Equipment, Induction Heating-4100 - See 
Vol. D 

Soldering Equipment, Infrared-4100 - See Vol. D 

Soldering Equipment, Printed Circuit-4100 - See Vol. D 

Soldering Equipment, Resistance-4100 - See Vol. D 

Soldering Systems, Temperature Controlled-4100 - See 
Vol. D 

Soldering Equipment, Ultrasonic-4100 - See Vol., D 

Soldering Equipment, Vapor Phase-4100 - See Vol. D 

Soldering Guns, Irons & Desoldering Tools-4600 -' See 
Vol. C 

Soldering Machines, Laser-41 00 - See Vol. D 

Soldering (MIL)-2440 
Amphenol Corporation, Corporate Headquarters, 358 Fall Avenue, Wallingford, 

CT 06492, 203-281-3200 .......... ,.......................... C.1274-1275 
GSI Corp., 1917 Greenspring Dr., Timonium, MD 21093, 301-252-1768 ••• C.1851 

t Amphenol RF Operations, Amphenol Corporation, One Kennedy Avenue, Danbury, CT 
06810 ................................................................ 203-743-9272 

Cardinal Control Co, 110 Kensington Rd., Kensington, CT 06037 ....... 203-828-6379 
§t Cherntronics Inc, 681 Old Willets Path. Hauppauge, NY 11788 .......... 516-582-3322; 

800-645-5244 
t DataCon, Inc, 60 Blanchard Ad., Burlington, MA 01803.................. 617-273-5800 
tElvo Electl'Qnics Corporation. 140 Kisco Avenue. Mt Kisco, NY 10549 .. 914-241-1008 
tFusion Inc., 4658, E 355th. Sl, Willoughby, OH 44094 ................... 216-946-3300 

§t Gardiner Solder Co., Div. of Gardiner Metal Co, 4820 S. Campbell Ave., Chicago, IL 
60632 ........................•....................................... 312-647-0100 

Kantz Electronic Industry, 1804 Wall Church Rd., Wall Township, NJ 07719 
................... : .................................................. 201.974-0090 

t Miller, LC, Co, 717 Monterey Pass Rd., Monterey PI<., CA 91754........ 213-268-3611 
MuhicoreSolders, Cantiague Rock Rd., Westbury, NY 11590 ........... 516-334-7997 

§t OK Industries, Inc., 4 Executive Plaza, Yonkers, NY 10701, .............. 914-969-6800 

SolenOids, Linear-4550 
Airpax Company, A Division 01 North American PhiHpa Corp., Husky Park P.O. 

Box 500, Frederick, MD 21701, 301-663-5141 ....................... B.1351 
§ Deltrol Controls, 2745 S. 19th SL, Milwaukee, WI 53215, 414-671-6800 

••••••••••••••••••••••••••••••• _ • _ • _ • • • • • • • • • • • • • • • • •. • • • • •• B01614-1617 
§t Oormeyer Inds., A. F. Oormeyer Mig. Co., Inc., 3418 N: Milwaukee, Chicago, IL 

60641, 312-283-4000, ........... _ ... _ ........... _ .. . .. .. • .. •• B.1619-1621 
Electro-Mechanisms, Inc., 2745 E. Huntington Dr., Duarte, CA 91010, 

818-359-2535 .................. _. _ • • .. .. .. • • •• .. • .. • .. .. • • •• B.1622-1623 
t Electronic Specialty Corp., 14511 N.E. 13th Ave., ·P.O. Box 3501, Vancouver, WA 

98668-3501,206-514-5000 ................................... B.1624-1625 
Uberty Controls, 500 Brookforast Ave., Shorawood, IL 60435. 815-725-2241 

., •• : •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• B·1626 
§t Unear Motions Co., 17025 Dubeacr SL, VaUnda, CA 91744, 818-918-7806 

B·1627 
§t Une E"'!'Irie Products, 122 Naubuc Ave., Glaatonbury, CT 06033, 

203-659-3513;1-800-331-1137 ••••••••••••••••••••••••••••••••••••• B.1531 
t Lucas Ledex, Inc., P.O. Box 427, Vandalia, OH 45377-11427, 513-898-3621 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• B·1629-1632 

PRODUCT INDEX & DIRECTORY 
§t Oak Switch Systems, 100. S. Main SL, Crystal Lake, IL 60014, 815-459-5000 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 801718 
§t Regelon SolenOid, Inc., 3713 Grand. Blvd., Brookfield, IL 60513, 312-485-5152 

• • ; ••••••••••••••••••••••••••••••••••••••••••• ; • • • • • • • • • • • •• B·1634-1635 
t Roes Engineering Corp., 540 Waatchasler Dr.; Campbell, GA 95008, 408-37104621 

••••• , •••••••••••••••••••.••••• , •••••••••••••••••••••••••••••••••• B01571 
§Allen-Bradley Co, Industrial Control Div, 1201 S. SecondSl, Milwaukee, WI 53201 
• ....................................................................... 414-382-2000 
t AP.W. Co, Inc., 72 W. Main, Rockaway, NJ 07866 ............ ,.......... 201-627-0643 
§ Automatic Switch Co., 50-60 Hanover Road, Florham Park" NJ 07932 

......................................................... ; .. .. . .. . ... 1-201-966-2000 
t Bicron Electronics, 100 Barlow Stree\ Canaan, CT 06018............... 203-824-5125 
tComponent SpeciaRies Corp., 9143 E laRosa Dr, Temple City; CA 91780 

....................................................................... 213-283-0015 
DeRa Products Corporation, 3823 Spinnaker Cl, Fremont, CA 94538 . . .. 415-77CHl660 

§t Densitron Corporation, 2540 W. 237th St. Torrance, CA 80505 .~......... 213-53Cr3530 
Endicott Coil, 24 Charlotte Sl, Binghamton, NY 13905 ........•......... 607-797-1263 
The Five Star Co, 120 W. Main Sl, Plantsville, cT 06479 ..•..•......... 203-626-5561 

§GuardianElec. Mfg. Co, 1550 W. Carroll Ave, ChiCago, IL 60607 ........ 312-243-1100 
t IMC Magnetics Corp, Westem Div, 12627 Hiddencreek Way, Cerritos, CA 90702 

· ............................................•...•...... ; . . . . . . . . . . . . . . 213-926-0927 
ITT General Controls Div, Inll. Telephone & Telegraph Corp .• 801 Allen Ave, Glendale, 

CA 91201 ............................................................ 213-842-6131 
§ H. Kuhnke. Inc., 26 W. Highland Ave.. Atlantic Highlands, NJ 07716 ....... 201-291-3334; 

800-221-0714 
t Lisk, G. w., Co., 2 South St. Clifton Springs, NY 14432 ..•......•........ 315-462-2611 

Mors Technologies Inc., Mars Groui>-France, 3430 Griffith, Sl Laurent, Quebec, CANADA 
H4T 1A7 .............................................................. 514-735-4411 

§ Namco Controls, An Acm&-Cleveland Co., 7567 Tyler Blvd., Mentor, OH 44060 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . 216-946-9900 

Relay Speciahies, 17 Rarifan Ad, Oakland, NJ 07436 ................... 201-337-1000 
§Shokai Far East Ltd., 260 North Central Ave, Hartsdale. NY 10530 ..... 914-681-0700 
t SR Engineering, BW/IP Intemational,lnc, 13961 Nautilus Dr, Dept E, Garden Grove, CA 

92643 ........•.............................. '. . . . . . . . . . . . . . . . . . . . . . . .. 714-554-4200 
Vanguard Relay Corp, 333 Strawberry Field Rd., Warwick, RI 02866 ..•. 401-732-0700 

tWest Coast Elec. Mfg., 14045 Garfield Ave, Paramount, CA 90723 ...... 213-633-1010 

SolenOids, Proportional-4550 
Deltrol Controls, 2745 S. 19th SL, Milwaukee, WI 53215, 414-671.6800 

.. • .. . • ... • • . • • .. • • • • • • • • • .. • .. .. .. • .. .. • .. .. • • .. .. • • • • .. ... B·1614-1617, 
t Lucas Ledex, Inc., P.O. Box 427, Vandalia, OH 45371-0427, 513-898-3621 

.. • .. • • • • .. • • .. .. • • • . • • • • • .. • .. .. .. • .. .. .. .. .. .. • .. • ... • • ... B·1629-163O 
Regd(>n Solenoid, Inc., 3713 Grand Blvd., Brookfleld,lL 60513, 312-485-5152 

............................................................ B·1634-1635 
§ Automatic Switch Co .• 5(}60 Hanover Road, Florham Park, NJ 07932 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .. 1-201-966-2000 
DeRa Products Corporation, 3823 Spinnaker Cl, Fremon\ CA 94538 . . . . 415-77<HJ660 
Endicott Coil, 24 Charlotte Sl, Binghamton, NY 13905 .................• 607-797-1263 
ITT General Controls Div, Intl Telephone & Telegraph Corp., 801 Allen Ave, Glendale, 

CA 91201 ..................... : ...................................... 213'-842-6131 
tLisk, G. W., Co .• 2 South Sl, Clifton Springs, NY 14432 .......... : ....... 315-462-2611 
t SR Engineering, BW/IP Internationa~ Inc, 13961 Nautilus Dr, Dept E. Gerdan Grove. CA 

92643 . . . . . . . . . . . . .. . .. . .. .. . . . .. . .. . . .. . . . . . .. . . . . . . .. . .. .. . . . . . .. ... 714-554-4200 

Solenoids, Rotary-4550 
tUne Electric Products, 122 Naubue Ave., Glaatonbury, CT 06033, 

203-659-3513;1-800-331-1137 ...................... '............... 801531 
t Lucas Ledex, Inc., P.O. Box 427, Vandalia, OH 45371-0427,513-898-3621 

• .................................................. , • • • • • ... 801629-1631 
§t Oak Switch Systems, 100 S. Main SL, Crystal Lake, IL 60014, 8150459-5000 

.................................................... ~ ............. 8-1778 
§ Regdon Solenoid, Inc., 3113 Grand Blvd., Brookfield, IL 60513, 312-485-5152 

................................................................. B01634 
§Dale Electronics, Inc., Yankton Div, E. Hwy. 50, Box 180, Yankton, SO 57078 

· . . . . .. . . . .. . . . . . . .. . . . . . . .. . . . . . . . . .. . .. . . .. . . . . .. . . . .. .. .. . .. . . . . . . .. 605-665-9301 
§t Densitron Corporation, 2540 W. 237th Sl, Torrance, CA 90505.......... 213-53(}3530 

Endicott Coil, 24 Charlotte Sl, Binghamton, NY 13905 .................. 607-797·1263 
t Ideal Precision Meter, 214 Franklin Sl, BrOCkIyn, NY 11222 ............. 212-383-6904 
t IMC Magnetics Corp., Western Div., 12627 Hiddencreek Way, Cerritos. CA 90702 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . • . . . . . . . . . • . 213-926-0927 
§H. Kuhnke, Inc., 26 W. Highland Ave, Allantic Highlands, NJ 07716 .•..... 201-291-3334; 

800-221-0714 
tLisk, G. W., Co, 2 South Sl, Clifton Springs, NY 14432 .................. 315-462-2611 
t SR Engineering, BW liP Intemational, Inc., 13961 Nautilus Dr, Dept E. Garden Grove, CA 

92643 ........................•...........................•........... 714-554-4200 

SolenOids, Stepping-4550 
Oormeyer Inds.,.A. F. Dormeyer MIg. Co., Inc., 3418 N. Milwaukee, Chicago, IL 

60641,312-28304000 ........................................ B01619-1621 
t Lucas Ledex, Inc., P.O. Box 427, Vandalia. OH 45311-0421, 513-89803621 

• •••••••••••••••••••••••••••••••••••••• ; • • • • • • • • • • • • • •• B·1629-163O,1632 

Solenoids {MIL)-2440 
t Electronic Specialty Corp., 14511 N.E. 13th Ave., P.O. Box 3501, Vancouver, WA 

98668-3501, 206-574-5000 .•••••••••••••••••••••••••••••••••• B-1624-1625 
t Airpax Company, A Division of North American Philips Corp., Husky Park P.O. Box 500. 

Frederick, MD 21701 ................................................. 301-663-5141 
t AP.W. Co, Inc.. 72 W. Main, Rockaway, NJ 07866 ..•...•........•....... 201:-6.27-0643 
t Bicron Electronics, 100 Bar1cw Street, Canaan, CT 06018............... 203-824-5125 
t Ideal Precision Meter, 214 Franklin Sl, Brooklyn, NY 11222 ............. 212-383-6904 
t Line Electric Products, 122 Naubuc Ave, Glastonbury, CT 06033 ...•.... 203-659-3573; 

1-800-331-1137 
tLisk, G. W, Co., 2 South Sl, Clifton Springs, NY 14432 ............... ;.. 3150462-2611 

Mors Technologies Inc.. Mors Groui>-France, 3430 Griffith, St Lauren\ Quebec. CANADA 
H,!\! 1A7 ................ , ...................... : .............. :...... 514-735-4411 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



tSR Engineering, BW/IP Intema,tional, Inc, 13961 Nautilus Dr., Dept E, Garden Grove, CA 
92643 .........•.... ,. .. . . . .. . . .. . . . .. . . . . . . . . . .... ... .. . .. . .. . . . .. . .. 714-554-4200 

Solvents - See Cleaners & Solvents (Vol. C) 

S100 Bus - See Board Computers & Subassemblies 
(Vol. D) 

Sound Absorbing Materials-2825 - See Vol. C 

Sound Level Indicators - See Meters, Audio Level (Vol. D) 

Sound Recording Equip. - See Microphones (Vol. D), 
Recorders (Vol. D), etc. 

Source & Detector Assemblies (SDAs)-3700 
Ealing ElectrcrOptics. New Englander Industrial Park, HOlliston, MA 01746 

................................................. ,.... 617-429-8370;1-800-343-4912 
tTexas Optoelectronics, Inc.. 714 Shepherd Dr, Garland, TX 75042 ...... 214-487-0085 

Spacers-2825 - See Vol. C 

Spaghetti - See Tubing, Spaghetti (Vol. C) 

Spark Gaps-4300 
Conriector Corp., 6025 N. Keystone Ave., ChiCago, IL 60646, 312·539·3108 

................................................................. C'1310 
t Rass Engineering Corp., 540 Westchester Dr., Campbell, CA 95008, 408-377-4621 

................................................................. B'1577 
§Amperex Electronic Corp, Hicksville Div, Box 418 - 230 Duffy Ave., Hicksville, NY 11802 

. . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 516-931-6200 
§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great oaks Boulevard, San 

Jose, CA 95119-1371 ................................................ 408-629-1100 
§ Clare Division, General Instrument Corp, 3101 W. Pratt Blvd., Chicago, IL 60645 

....................................................................... 312-262-7700 
EG&G, Inc.. Electronics Components Div, 35 Congress SL Salem, MA 01970 

....................................................................... 617-745-3200 
§ Hobson Bros., 4940 W. Lawrence Ave, Chicago, IL 60630-3884 ........ 312-283-3600 

Ion Physics Co, 323 Andover SL Wilmington, MA 01887 . .. . . . . . . . . . . . .. 617-658-6030 
Joslyn ElectroniC Systems, P.O. Box 817, Goleta, CA 93116 ............ 805-968-3551 

t Lightning Protection Corp, Box 6088, Santa Barbara, CA 93160 " 805-967-5089/4577 
Maxwell Laboratories, 8888 Balboa Avenue, San Diego, CA 92123-1506 

... .•.......................•.......................................... 619-279-5100 
§ PolyPhaser Corporation, 1425 Industrial Way, P.O. Box 1237, Gardnerville, NV 

89410-1237 .....................•..................... 702-782-2511;800-325-7170 
t Pulsar Products Div, Physics Intemational, 2700 Merced SL San Leandro, CA 94577 

....................................................•.................. 415-577-7236 
Victoreen, Inc., A Sheller-Globe Corp. Subsidiary, 6000 Cochran Rd., Solon, OH 44139 

...................................•................................... 216-248-9300 

Speakers, ExplOSion & Flame Proof-1300 - See Vol. D 

Speakers, Horn-1300 - See Vol. D 

Speakers, Intercom-1300 - See Vol. D 

Speakers, Midrange-1300 - See Vol. D 

Speakers, Musicallnstrument-1300 - See Vol. D 

Speakers, Paging - See Speakers, Intercom (Vol. D) 

Speakers, Pillow-1300 - See Vol. D 

Speakers, Public Address-1300 - See Vol. D 

Speakers, Replacement (Incl. Aircraft, Automotive & 
TV)-1300 - See Vol. D 

Speakers, Submergence Proof-1300 - See Vol. D 

Speakers, Subminiature-Also See Bells, Buzzers, 
Gongs, Sirens & Aural Warning Devices-1300 - See 
Vol. D 

Speakers, Tweeter-1300 - See Vol. D 

Speakers, Weatherproof-1300 - See Vol. D 

Speakers, Woofer-1300 - See Vol. D 

Speakers (MIL)-2440 
Cord Electronlca, Inc., 177 Cantiague Rock Rd., Westbury, NY 11590, 

516-935-3640 .................................................... 001025 
§t Audiosone, Inc.. 617 Fan Hill Rd., Monroe, CT 06468 . . . . . .. .. . . . .. 203-268-4372/6703 
§t MG Electronics. 32 Ranick Ad., Hauppauge, NY 11788 ................. 516-582-3400 

t MISCO/Minneapolis Speaker Co, 3806 Grand Avenue, Minneapolis, MN 55409 
....................................................................... 612-825-1010 

t Qaktron Industries, Inc.. 704 30th SL Monroe, WI 53566 ................ 608-326-5560 
§ Poly-Planar Inc.. 50 Graphic PI., Moonachie, NJ 07074 ......•........... 201-641-2206 
t Speco Div, Components Spaciaities, Inc., P.O. Box 624, 1172 FIle. 109, Undenhurst, NY 

11757 .......................•.....•............•...... 516-957-8700;800-645-5516 

Speaker Systems-1300 - See Vol. D 

Spectrometers-2900 - See Vol. D 

Speech Compression & SynthesiS Equipment-2325 -
See Vol. D 

Speed Drives, Motor - See Controls, Motor Speed (Vol. D) 

Spiral Wrap - See Tubing, Spiral Wrap (Vol. C) 

Splicers, Coaxial Cable-5400 - See 1(01. C 

Splicers, Fiber Optic-2475 
AMP, Box 3608, Harrisburg, PA 17105, 800-382-5673 ., •.• ,....... C'II65,1272 

t Interoptlca, Purdy Group, 770 Airport Blvd., Burllngeme, CA 94010, 415-347-7727 
., ....................................... , •.•.•.•. , ••• , •.• , ...... B'1169 

Power Technology, Inc., P,O. Box 9769, Uttle Rock, AR 72219, 501-568-1995 
•...•.••••.••.•.•. , .•.••.. , ............. ,., .......... , ....... , ••• 001937 

§t Western Electronic Products Co., 915-G Celie Amanecer, San Clemente, CA 
92672, 714-492-4677 .•.•.. , ........................... ,.......... C'1761 

AT&T, 555 Union Blvd., Allentown, PA 18103 ........................ 1-800-372-2447;ln 
Canada:I-800-553-2448 

t Foundation Instruments Inc., 24 Colonnade Rd., Nepean, ON, CANADA K2E 7 J6 
.............................................•......................... 613-226-4000 

Poulin Associates, Inc., 302 North Rd., Sudbury. MA 01776 .............. 617-443-7333 
TRW Connector Div, TRW Electronic Components Grp., 1501 Morse Ave, Elk Grove 

Village, IL 60007 ..................................................... 312-981-6000 

Splicers, Wire (Incl. Butt & Cap Types)-5400 - See 
Vol. C 

Splices-2100 - See Vol. C 

Splices, Fiberoptic.2475 
t Interoptlcs, Purdy Group, 770 Airport Blvd., Burlingame, CA 94010, 415-347-7727 

•.•.•..•••.••• , ................................................. , B'1169 
§t AT&T, 555 Union Blvd., Allentown, PA 18103 ........................ 1-800-372-2447;ln 

Canada:I-800-553-2448 
§EOTec Corp., 420 Frontage Road, W. Haven, CT 06516 ................. 203-934-7961 

§tGeneral Cable Co, Fiber Optics Div, 160 Fieldcrest Ave, P.O. Box 7810, Edison, NJ 
08818-7810 .•........................................................ 201-225-4780 

GTE Fiberoptic Products, 2401 Reach Rd., Williamsport, PA 17701 ...... 717-326-6591; 
1-800-FBR-oPllCS 

TRW Connector Div, TRW Electronic Components Grp., 1501 Morse Ave, Elk Grove 
Village, IL 60007 ..................................................... 312-981-6000 

§t TRW Fiber Optic Prods., Connector Div, TRW Etctm. Comps. Grp, 401 N. Broad SL 
Philadelphia, PA 19108 . . . . . . . . . . . . . . . . . .. . .. . . . .. . . . . .. .. . . . .. . . . . . .. 215-922-8900 

Splicing EqUipment, Fiber Optic-5400 - See Vol. C 

Splicing Equipment, Magnetic Tape-1300 - See Vol. D 

Splitters/Combiners, Power - See Dividers, Power 
(Vol. A) 

Spoolers, Printer Buffers-2325 - See Vol. D 

Spoolers, Punched Tape - See Readers, Punched Tape 
(Vol. D) 

Springs (All Types)-2500 - See Vol. C 

Stabilizers, Current - See Current Sources (Vol. D), 
Regulators, Current (Vol. D) 

Stabilizers, Line Impedance-4050 - See Vol. D 

Stabilizers, Voltage - See Regulators & Stabilizers, 
Voltage (Vol. D), Transformers, Voltage Regulating 
(Vol. A), Voltage Sources (Vol. D) 

Stabilizers, Voltage/Current, Automatic - See Power 
Supplies, Constant Curren~ (Vol, D) 

Stalos (Stabilized Local Oscillators) - See Oscillators, 
Microwave (Vol. A) 

Stampings, Precious Metal - See Preforms, Precious 
Metal (Vol. C) 

Standards, Atomic Beam-2900 - See Vol. D 

Standards, Capacitance-2900 - See Vol. D 

Standards, Current-2900 - See Vol. D 

Standards, Delay Line-2350 - See Vol. A 

Standards, Frequency-2900 - See Vol. D 

Standards, Inductance~2900 - See Vol. D 

Standards, MagnetiC Field-2900 - See Vol. D 

Standards, Noise-2900 - See Vol. D 

Standards, Phase-2900 - See Vol. D 

EEM 1988 §-Product soid through distributors t-Product meets MIL specs 



Starters, Motor,. Solid'State~3500 

Standards, PhaseAngle-2900- See Vol. 0 

Standards, Resistance-2900 - See Vol. 0 

Standards,Temperature-2900 -See Vol. 0 

Standards, Time-2900 - See Vol. 0 

Standards, Voltage-2900 - See Vol. 0 

Standards, Voltage Ratio-2900 - See Vol. 0 

Standoffs ~ See Bushings, Glass, Plastic, Metal, etc. (Vol. C) 

Standoffs, PCB-2825 - See Vol. C 

Stands, Instruments-1400 - See Vol. C 

Stands,lnstrument, Tilting-1400 - See Vol. C 

Stands, Printer/Terminal-1400 - See Vol. C 

Starters, "otor, Solid State-3500 
§ Allied Precision Electronics Corp., 1702-0 Ponderosa, College Station, TX 77840 

....................................................................... 409-693-5397 
Baldor Electric Company, P.O. Box 2400, Fort Smith. AR 72902 ......... 501-ll46-4711 
Power Functions Engineering, 3631 Cavalier Dr, Garland, TX 75042 .... 214-278-0996 

Static.Eliminating Materials, Devices, & Equipment-4525 
- See Vol. C 

Stators, Motor & Generator - See Motor & Generator 
Armatures,Rotors, Stators (Vol..B) 

STD Bus - See Board Computers & Subassemblies (Vol. D) 

Steppers, Indexing, Motor-3500 
tCanon U.S.A., Elctrn. Comps. Div., One Canon Plaza, Lake Success, NY 11042, 

516-488·6700 .• • • • • .. • • • • • • • • • • • • • • • • .. • • • • • • • . • • . • • • • . • . • • • • . • • .. B.1199 
Epson America, Inc., 3415 Kashiwa St., Torrance, CA 90505, 213·534-4500 

................................................................. A·I395 
t Vernltech, 300 Marcus Blvd., Deer Pk., NY 11729, 516-586-5100 •••••.•• B.1267 

Advanced Micro Systems, Inc, 31 Flagstone Drive, Hudson, NH 03051' ...•............. 
• 603-882·1447 

t Clifton Precision, Litton Systems, Inc, Marple at Broadway, Clifton Hgts., PA 19018 
....................................................................... 215-622-1000 

Design Components, Inc., 1 Kenwood Circle, Franklin, MA 02038 ......... 617-528-7300; 
600-341-4811 

. Ealing Electro-Optics, New Englander Industrial Park, Hollislon, MA 01746 
...................................................... 617-429-8370;1-800-343-4912 

Escap Products, 36 Central Ave., Hauppauge, NY 11786 ................ 516-234-3900 
Maxwell Electronics, P.O. Box 12033, Research Triangle Park, NC 27609 

...................... ( ................................................ 919-846-1633 
Portescap U.s, Inc, 36 Central Ave, Hauppauge, NY 11786 ""'''''''' 516-234-3900 

§ SPS Inc. (Muirhead Vactric), 51 Commerce St, Sprtnglield, NJ 07081 ... 201-376-1222 
t Stock Drive Products, Div. of Designatronics, Inc.. 2101 Jericho Turnpike, New Hyde PI<., 

NY 11040 .................................................. 516-328-0200;328-3300 
§tSuperior Electric, 383 Middle St, Bristol, CT 06010 .............. c ....... 203"582-9561 

tTransicoil.lnc., Trooper Rd, P.O. Box 99, Worcester, PA 19490-9990 .... 215-277-1300 

Steppers, Indexing, Switch-5100 
Femco, Inc., P.O. Box 26710 Parkmoor Sta, San Jcse, CA 95159 ....... 408-946-1186 

tMachine Components Corp, 70 Newtown Rd, Plainview, NY 11803 .... 516-694-7222 
§SPS Inc. (Muirhead Vactric), 51 Commerce St, Springfield, NJ 07081 ... 201-376-1222 

~iffeners, PCB, Glass Epoxy-1700 - See Vol. C 

Storage Equipment, Cartridge/Cassette-1400 - See 
Vol. C 

Storage Equipment, Disk-1400 - See Vol. C 

Storage EqUipment, Flexible Disk-1400- See Vol. C 

Storage EqUipment, Magnetic Card-1400 - See Vol. C 

Storage EqUipment, Multifunctional-1400 - See Vol. C 

Storage EqUipment, Printout-1400 - See Vol. C 

Storage Equipment, Reel-to~Reel Tape-1400 - See 
Vol. C 

Storage Racks, Circuit Board-1400 - See Vol. C 

Strain Reliefs, Cable & Wire-2800 - See Vol. C 

Strip-Line Components, Microwave-3450 -: See Vol. A 

Strips, Ground-1900 - See Vol. 0 

Strips, Marker & Fanning-6000 - See Vol. C 

Stroboscopes - See lamps, Stroboscopic Source (Vol. B) 

Substrates, Ceramic-2800- See Vol. C 

Substrates, Flexible-2800 - See Vol. C 

Substrates, Glass-2800 - See Vol. C 

. Substrates, Metallic-2800 - See Vol. C 

Substrates, Sapphire-2800 - See Vol. C 

Suppressors, Arc - See Protectors, Surge (Vol. B) 

Suppressors, Noise-2700 - See Vol. A 

Suppressors, Transient Voltage (All Types)-4300 
Acme EIectr.ic Corporation, 20 Water Street, Cuba, NY 14727, 716-968-2400 

................................................................. 001534 
Ametek/Rodan Dlv., 2905 Blue Star St., Anaheim, CA 92806,.714-630-0081 

.............. , • .. .. • • • • • . .. • • • • • .. .. . • • .. .. . .. .. • • .. • • • .... B·1836-1838 
Amphenol Corporation, Corporate Headquarters, 358 Fall Avenue, Wallingford, 

CT 06492,203·281·3200 .......................................... C.1275 
Atlantic Scientific Corporation, 2711 S. Harbour City Blvd., Melbourne, FL 32901, 

1-1100·544-4737 .................................................. B.I299 
BH ElectroniCS, Inc., 12219 Wood Lk. Dr., Bumsvllle, MN 55337, 612-894~ 

................................................................. A·1206 
t Controlled Power Co., 1955 Stephenson Hwy., Troy, MI48083, 

313·528·3700;1-800-521-4792 •••••••••••.•••••••••••••••••••• 002085-2086 
Displex, Inc., North Hills ElectroniCS, Inc., Alexaneler Place, Glen Cove, NY 11542, 

516-671-4400 .... ,............................................... 002091 
§ E.P.D., 1045 So. East Street, Anehelm, CA 92805-8508, 

714·520-0881 ;1-800·343-1813 ..................................... 002113 
Fagor Elctrn. Comps., Inc., Natl Mktg. SI .. 0fIs., Fagot Electrotecnlca S. Coop., 

8419 Canoga Ave., canoga Pk., CA 91304,818·718-2500;800·624-5367 
........................................ " ..... : ................. A'2132 

Hlpotronics Inc., P.O. Drawer A, Brewster, NY 10509., 914·279-8091 
................................................. ............ 002114-2116 

HltranCorp., Agex, 382 Highway 31, flemington, NJ 08822-9301, 201'782-5525 
................................................................. 002119 

Instrument Specialties Co., P.O. Box A, Delaware Water Gap, PA 18327, 
717-424-8510 .................................................... C.1748 

ITW Paktron, Dlv. of Illinois Tool WorI<s, P.O. Box 4539, 1205 McConville Rd., 
Lynch"urg, VA 24502, 804·239·6941 ............................... A.l097 

Keystone Carbon, Thermistor Dlv., 1935 State Street. St. Marys, PA 15857, 
814-781-1591 .................................................... B.I847 

Maida Development Co., 20 U""y St., Hampton, VA 23663, 804·723-0785 
................... :.............................. A·l104,1107,1954·1955 

Mallory Capacitor Co., Emhart ElctrJ.lEIctm. Grp., 3029 E. Washington St., Dept 
EM, P.O. Box 1284, IndianapoDs, IN 46201, 317-636-5353 •••••••••••• A.l1.08 

Marway Prods. Inc., 311 N. Clara St., Santa Ana, CA 92703, 714-973·1800 
............................................................ 002132·2133 

§t MCG Elctrns., 12 Burt Dr., Deer Park, NY 11729, 516-586-5125 ••••• B.1327·1341 
Micro Devices Product Group, Thenn·O-Disc, Inc., 132O.South Main Street, P.O • 

Box 3538, Mansfield, OH 44907, 419-756-5911 •••.•••••••••••••••••• B-1873 
§ Midwest Components, Inc., 1981 Port City Blvd., Muskegon, MI 49443, 

616·777-2602 ..................................... B.1853-1854,1857·1858 
t PacifiC Power Source Corp., 15122 Bolsa Chica St., Huntington Bch., CA 92649, 

714-898-2691 ;800-854-2433 ....................................... 002134 
§ Perma Power Elctrns., 5601 W. Howard Ave., Chicago, IL 60649, 312-647-9414 

.. . • • . .. . • • • • . .. • • • .. •• • . • • . • .. • • • .. • .. • • .. .. • .... •• B.I346, C.I706-1707 
Phase Control ElectroniCS, 87·27 Myrtle Ave., Glendale, NY 11385, 718-441-4728 

................................................................. 001140 
Philips ECG, Amperex Electronics Corp., A North American Philips Co., 100 Arst 

Ave., Waltham, MA 02254, 617-890-6107 ,..................... A.2134-2135 
t Plco Electronica, Inc., 453 North M8cQuesten Pkwy., Mt Vernon, NY 10552, 

914-699·5514;800-431'1064 .•••••••••••.••••••••••.••••••••.• A.1270-1271 
§ PolyPhaser Corporation, 1425 Industrial Way, P.o. Box 1237, Gardnerville, NV 

89410·1237,702-782·2511;800·325-7170 .•••.••••••••••.••••••••••• B.I347 
§ PuDzzi Engineering, Inc., 3260 S. Susan St., Santa Ana, CA 92704-6865, 

714·540-4229 ........ ,........................................... 002146 
Raychem Corp., Etctrns. Grp., 300 Constllutlon Dr., Menlo Park, CA 94025, 
415-~61-3860 .................................................... 9.1349 

§ Ritz Electrcinlcs/Retco, 196 Queen St. N., New Dundee, Ont, CANADA NOB 2EO, 
519·696-2616 .................................................... C.l089 

§ Siemens Components, Inc., Special Products Dlv., 186 Wood Ave., South, leelln, 
NJ 08830, 201-321-3400 .:.................................. .B.,350-1351 

§t Superior ElectriC, 383 Middle St., Bristol, CT 06010, 203-582-9561 •••••• 002155 
Teledyne Relays, Teledyne, Inc., 12525 Daphne Ave., Hawthorne, CA 90250, 

213·777-0077 .................................................... B.I602 
Topaz, Inc., 9192 Topaz Way, San Diego, CA92123-1165, 619·279-G831 

. • • • • • • .. • .. .. .. . .. • • .. • • . • • • .. • .. .. • .. .. .. .. . • .. .. • .. • • .... 002156-2157 
Tri·Mag, Inc., 8210 West Doe Ave., Visalia, CA 93291, 209-651·2222 • • • •• A.,703 

§ U.s. Power Converting Company/Relco, Leonard V. Snow & Assocs., 21517 I 

Ocean, Torrance, CA 90503, 213-316-9984 • • • • • • • • • • • • • • • • • • • •• • • • •• C.l089 
§ Acme Electronic Distribution, Acme Electric Corporation, Rte. 4, Box 54, Lumberton, NC 

28358 ................................................. 9f9-738-9202;600-247-7507 
Acme Transformer, Acme Electric Cqrporatioo, Ate. 4, Box 54, Lumberton, NC .28358 

....................................................................... 919-738-1121 
Anasco Corporation, 42A Cherry Hill Dr, Commerce Ctr. Bldg., Danvers, MA 01923 

........................................................ 617-777-8886;600-826-2726 
Arstan Products International Inc, 99 Jericho Tpke, Jericho, NY 11753 .......•......... 

. 516-333-8100 
AT&T, 555 Union Blvd, Allentown, PA 18103 ........................ 1-800-372-2447;ln 

Canada:1-800-553-2446 
§t Aydin Radar &EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 

Jcse, CA 95119-1371 .........................•..•................•.. 408-629-1100 
. § Beswick, Dubilier Intemational Pic., Alert Works, Frome, UNITED KINGDOM SAIl 1 PP 

... . .. . . . . .. . .• . . . . .. .. .. . .. . . . . .. . .. . . . .. .. . . . . . . .•. . .. . .. .. . .. . .. .•. .. (0373) 84311 
§ Brooks Manufacturing Corp., 4001 N. American St, Philadelphia, PA 19140 

....................................................................... 215-228-4433 

§-Product sold through distributors t-Product meets MIL specs EEM1988 



PRODUCT INDEX & DIRECTORY 

Brooks Power Systems, 1810 Byberry Rd., Bensalem, PA 19020 ........ 215-244-0264; 
1-800-523-1551 

§tBud Industries, Inc., 4605 E. 355th Sl, Willoughby, OH 44094-0431 ..... 216-946-3200 
§Clare Division, General Instrument Corp, 3101 W. Prall Blvd., Chicago, Il60645 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 312-262-7700 
§ Codi Semiconductor, Inc., 144 Market Sl, Kenilworth, NJ 07033 ........ 201-296-0400 
§ Collmer Semiconductor, Inc., 14366 Proton Rd., Dalles, TX 75244 ..... .. 800-527-0251; 

214-233-1589 
Computer Power Inc, 124 W. Main Sl, High Bridge, NJ 08829 ........... 201-638-8000; 

eoo-526-5088 
§Computerware, Inc., B48(}'1 Tyco Rd., Vienna, VA 22180 ................. 703-821-8200 

§tControl Concepts Corp, P.O. Box 1380, Binghamton, NY 13902-1380 ... 607-724-2484 
Cuesta Systems Corporation, 3440 Roberto Ct., San luis Obispo, CA 93401 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 805-541-4160;eoo-332-3440 
§CurrentTechnology, Inc., 1400 S. Sherman, #202, Richardson, TX 75081 

......... , .................................................. '... 214-238-5300 
§The Cylix Corporation, 2637 Townsgete Rd., Ste. 200, Westlake V~ CA 91361 

.. . . . . . .. ... .. ... . ... . . . . . . .. .. . . .. ................................... 805-379-3155 
§ Dale Electronics, Inc, Yanklon Div, E. Hwy. 50, Box 180, Yanklon, SO 57078 

· .............. , ...................... , ............ ' . . . . . . . . . . . . 605-665-9301 
§ Datatran Corp, 355 Yuma St, Denver, CO 80223 ............... ,....... 303-778-0870 

DeRron, Inc, P.O. Box 1369, Wissahickon Ave, N. Wales, PA 19454-9990 
.................................................... 215-699-9261 

§ Distributor & Special Products, Thomson Consumer Electronics, Inc, 2000 Clements 
Bridge Rd., Depllord, NJ 08096 ............ , .. .. .. .. .. .. . .. .. .. .. .. ... 60!}-541-3636 

Dowty RFL Inds Inc.lCommunications Div, The Dowty Grp. PLC, Powerville Rd., 
Boonton, NJ 07005-0239 .. . .. .. .. .... .............................. 201-334-3100 

DVE/CaRronic Co, Ltd., A Sub. of Dee Van Entrp. Co, Ltd., 407 S. Palm Ave, Alhambra, 
CA 91803 .................... ,.............................. 818-28!}-0310 

§ Dyma Engineering, Box 1535, los Lunas, NM 87031 ................. 505-865-6700 
§EEV Inc., 4 Westchester Plaza, Elmsford, NY 10523 ... , ...... ...... 914-592-6050 

§t EFI Corporation, 350 West 2700 South, SaR Lake City, lIT 84115 ..... 801-486-5871; 
eoo-221-1174 

Electrocube, 1710 So. Del Mar Ave, San Gabriel, CA 91776 ...... 818-573-3300 
§ Electronic Specialists, 171 South Main Sl, Natick. MA 01760 ............ 617-655-1532; 

800-225-4876 
Electro Standards Lab., Inc, P.O. Box 9144, Providence, RI 02940 ....... 401-943-1164 
Elgar Corp., 9250 Brown Deer Ad., San Diego, CA 92121 .. ' ............ 61!}-45(}'0085; 

800-854-2213 
§ Energy Electronic Systems, Inc, 9486 Deereco Rd., TImonium, MD 21 093 

........................................................ 301-252-2240;800-233-4544 
§ Ericson Manulacturing Co, 4215 H...rnann Pkwy, Willoughby, OH 44094 

· .. . . .. .. . . . . . .. . .. . . . . . . . . . . .. . . . . . . . . . .. . .. . . . . . . .. . . . . . . .. . . . . . . . . .. 216-951-8000 
§FIC Corp, 12216 Parklawn Dr, Rockville, MD 20852 ..... 301-881-8124;80(}.638-6594 

§t General Electric Solid State Div, G.E. Corporation, Route 202, Somerville, NJ 08876 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-685-6530 

§tGeneral Semiconductor Ind., Inc., Square 0 Company, 2001 W.l0 PI, Tempe, AZ 85281 
............................. , ......................................... 602-968-3101 

§ Hammond Manulacluring Co, 1690 Walden Ave, Buffalo, NY 14225 .... 716-894-5710 
§ Hi-Tech Components, Milsubishi International Corp, 520 Madison Ave, New York, NY 

10022 ................................................................ 212-605-2607 
t International Power Machines, 2975 Miller Park North, Garland, TX 75042 

· . . .. . .. . . . .. .. . .. . . . . . . . . . . .. . . . . .. . . . . . .. . . .. . .. . .. . . . . . . . . . . . .. . . . .. 800-527-1208 
Inter-Technical Group Inc, WIMA Div, One Bridge Stree~ Irvington, NY 10533 

........................ ,........................................... .. 914-591-8822 
§ ISKRA Electronics, Inc, 222 Sherwood Ave., Farmingdale, NY 11735 ..... 516-753-0400; 

800-862-2101 
JMK, Inc., 15 Caldwell Dr, Amher~ NH 03031 ......................... ;;;603-886-4115 
Joslyn Electronic Systems, P.O. Box 817, Goleta, CA 93116 ............ 805-968-3551 
Kalglo Elctrns. Co., Inc, 6584 Ruch Rd., E. Allen Twp, Bethlehem, PA 18017-9359 

· ............................. , ................ , ....... , 215-837-0700;800-524-0400 
l-Gom Inc, 1755 Osgood Sl, N. Andover, MA 01845 ................... 617-682-6936 

§ LEA Dynatech, Inc., Dynatech Corporation, 12516 lakeland Rd, Santa Fe Springs, CA 
9067(}'9990 ......................................................... 213-944-0916 

tUghtning Protection Corp, Box 6086, Santa Barbara, CA 93160 .. 805-967-5089/4577 
§love Controls Corp., 1475 S. Wheeling Rd., Wheeling, IL 60090 ......... 312-541-3232 
tlucas ledex, Inc, P.O. Box 427, Vandalia, OH 45377-0427 ............. 513-898-3621 

Magnetek Triad, 1124 E. Franklin St, Huntington, IN 46750 ............. 21!}-356-65oo 
§t Microsemi Corp, 2630 S. Fairview Sl, Santa Ana, CA 92704 ............ 714-97!}-8220 

§Motorola Semiconductor Prods. Sector, 3102 North 56th Stree~ Phoenix, AZ 
85018-6606 ......... : .. ,............................................. 602-244-6900 

§ Murata Erie North America, Inc., 2200 lake Park Dr, Smyrna, GA 30080 
· . . . . . . . . . .. . . . . . .. . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. 404-436-1300 

t Noble U.SA, Inc, 5450 Meadowbrook Ct., Rolling Meadows, IL 60008 .. 312-364-6038 
§ NTE Electronics, Inc., 44 Farrand Sl, Bloomfield, NJ 07003 ............. 201-748-5089 

Omega Engineering, Box 4047, Stamtord, CT 06907 .................. ,. 203-359-1660 
Power Dynamics Inc., 59 Lakeside Ave, P.O. Box 539, West Orange, NJ 07052 

· . . . . . .. . . . . . . . . .. . . . .. . . .. . . . . . .. . .. .. . . . . . . .. . . . . .. . .. .. . . . . .. .. . .. .. 201-736-5722 
§t Power Integrity Corp, 1840 Pembroke Rd., P.O. Box 9882, Greensboro; NC 27429-0682 

............•........................................... 919-37!}-9773;800-237-6260 
§ RCA Solid State Div, TranSistors, FRe. 202, Somerville, NJ 08876 ....... 201-685-6000 
§SAFE Power Systems, 528 W. 21st Sl, Tempe, AZ 85023 ............... 602-894-6864 
§SAFE Power Systems, Acme Electric Corporation, 528 W. 21st Sl, Tempe, AZ 85282 

.. . . . .. . . . .. .. . .. . . . . . . . . .. .. . .. . . . . . .. .. .. . . .. .. . . . .. . . .. . . . . . . . . . . ... 602-894-6864 
Sanford-Miller Corp., 8 John Sl, lynbrook, NY 11563 .... 516-593-2025;eoo-645-5900 

§San-O Industrial Corp., 85 Orville Or., Bohemia, NY 11716 .............. 516-567-5556 
Semicon Components, Inc.. Div. of Semicon, Inc" 10 North Ave, Burlington, MA 01803 

....................................................................... 617-272-9015 
§Semikron, Inc., 11E Executive Or, P.O. Box 66, Hudson, NH 03051-0066 

· .. . ... .. . .. . . . . . . . . .. . .. . . . .. . . . .. .. .. . .. .. . . . . .. . . .. 603-883-81 02;1-eoo-258-1308 
Sernlech, 652 Mijchell Rd., Newbury Park, CA 91320 .............•..... 805-498-2111 
Shape Magnetronics, Inc., 901 DuPage Ave, lombard, Il60148 ........ 312-62(}.B394 

t Shindengen America Inc., 2649 Townsgate Road, Ste. 200, Westlake VI., CA 91361 
· . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 805-373-1130 

§Sl Waber, Inc., 300 Harvard Ave., Westville, NJ OB093 ... 609-456-5400;800-257-8364 
§ Square 0 Co, Executive Plaza, Palatine, Il 60067 ....................... 312-397-2600 

Switches, Cam-51 00 

Staffallinc., 7 Woodland Sl, Providence, AI 02908 ..•................... 401-351-8282 
Stetron Internationa\ Inc, 90 Broadway, Buffalo, NY 14203 ............. 716-854-3443 

§t St-Semiconductors of Indiana, Inc., 415 N. College Ave., P.O. Box 609, Bloomington, IN 
47402-0609 .......................................................... 812-332-1435 

§Sunshine Scientific Instruments, 1810 Grant Ave., Philadelphia, PA 19115 
· . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . .. . . .. . . .. . . .. . . . . . . . . . . . . . . . . . . . .. 215-673-5600 

§tSurgeonics Ltd., 50 Pine Sl, Hudson Falls, NY 12839 ................... 518-747-2156 
Sylvania GTE Control Devices, FRe. 35, Standish, ME 040B4 ............ 207-642-4535 

§ Syracuse Electronics, Pass & Seymour, Inc, P.O. Box 4822, Syracuse, NY 13221 
· ...... , . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. 315-468-6211 

§ Teccor Electronics, Inc., 1801 Hurd Or, Irving, TX 75038 ................ 214-56(}.1515 
§Techni-Tool, 5 Apollo Rd., Box 368, Plymouth Meeting, PA 19462 ....... 215-825-4990 

Techno, Inc, 7803lemona Ave" Van Nuys, CA 91405 .................. 818-781-1642 
§ Telabyte Technology, Inc, Aemark Datacom Div, 270 East Pulaski Road, Greenlawn, NY 

11740 ................... , ............................. 516-423-3232;eoo-835-3298 
Texas Instruments, Connector Systems Division, 34 Forest Str~ Alliebaro, MA 02703 

.............. , . . . .. . . . . . . . . . . . . . . . . 508-699-3800;508-699-3450 
Texas Instrs., Matis & Controls Grp" 34 Forest Sl, Attleboro, MA 02703 

.. , .......... , ........................................................ 617-699-3800 
§TII Industries Inc, 1365 Akron Sl, Copiague, NY 11726 ................. 516-78!}-5ooo 

§t Transtector Systems, Inc" P.O. Box 300, Hayden Lake, 10 83635 ........ 80(}.635-2537 
§Tripp-lite, 500 No. Orleans, Chicago, Il60610 .......................... 312-329-1777 

§tTycor Electronic Products Ltd., 6107-6 Street S.E., Calgary, Alberta, CANADA T2H ll9 
.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... 403-259-3200 

Vicloreen, Inc., A Sheller-Globe Corp. Subsidiary, 6000 Cochran Rd., Solon, OH 44139 
.......... , ............... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 216-248-9300 

tViclor Elec. Wire & Cable, 618 Main Sl, W. Warwick. RI 02893 .... 401-821-17OO;5.ALES 
401-821-7800 

§tWorkman Elclrn. Prods., Box 3828, Sarasota, Fl33578 ................. 813-371-4242 
Xentek, Inc" 760 Shadow Ridge Dr, Vista, CA 92083 .................... 61!}-727-0940 

Surface Acoustic Wave, Delay Line-2350 - See Vol. A 

Surface Acoustic Wave Devices-2350 - See Vol. A 

Surface Acoustic Wave, Filter-2700 - See Vol. A 

Surface Mounted Assemblies, Devices & Technology -
See Product type: Amplifiers, Circuits, Diodes, etc. 

Surveillance (MIL), EW Drone-3475 - See Vol- D 

Surveillance Sets (MIL)-3475 - See Vol. D 

Surveillance Systems (MIL), Optical .. 3475 - See Vol. D . 

Surveillance Systems (MIL), Radio Frequency-3475 -
See Vol. D 

SurveillancelWarning Systems (MIL), Control-3475 -
See Vol. D 

Switch Arrays-5100 
CTS Corporation, Switch Div., Paso Robles. 500 Unne Rd., Paso Robles, CA 

93446, 805-238~350 ............................................. 8·1686 
§ Dreefs Switch, Inc •• 3782 Hawthorn Ct, Waukegan, Il60087, 

312-662-7667;800-323-9605 ....................................... 8·1695 
Grayhilt Inc., 561 HlIIgrove Ave., La Grange, IL 60525, 312-354-1040 

........................... ... .••.•.. .•.•..•••. ............. 8·1713-1714 
MarLee Switch Co., 933-0 N. Centrat Ave., Uptand, CA 91786,714-982-8988 

................................................................. 8·1758 
MOLEX. Inc., 2222 Wellington Ct, Usle, Il60532, 312-969-4550 ••.•..•. 8·1n5 
Switchcraft, Inc., A Raytheon Company. 5555 N. Etaton, Chicago, IL 60630, 

312-792-2700 .................................................... 8·1803 
§t EECO Incorporated, 1601 E. Chestnut Ave., P.O. Box 659, Santa Ana, CA 92702-0659 

· ........................... ',' . . .. . . . . . .. . .. . . . . . . . . . . . . . . . .. . . . . . . . . .. 714-635-6000 
t Electrospece Systems, Inc., P. O. Box 631359, Richardson, TX 75063-1359 

........ , ........................................................ 214-47(}'2106/2107 
Jayco Plastics of California, Inc, 507 W. Blueridge Ave, Orange, CA 92665 

....................................................................... 714-974-1701 
t LVC Industries, Inc, 23 Hanse Ave., Freeport, NY 11520 ................ 516-868-1900 
t Machine Components Corp., 70 New10wn Rd., Plainview, NY 11803 .... 516-694-7222 
t Premier Microwave, 35 New Broad Sl, Port Chester, NY 10573 ......... 914-939-8900 

§tTelmos, Inc, Universal Semiconductor, Inc., 1925 Zanker Ad., San Jose, CA 95112 
· ................................................ , . . . . . . .. . . . . . . . . . . . . 408-436-1906 

Switched Filter Banks-3450 - See Vol. A 

Switches, Backup-5100 
t Advanced Syatems Concepls, 2333 N. Lake Ave., Altadena, CA 91001, 

818-791~983 .................................................... 001143 
Bytex Corp, 120 Turnpike Rd, Southborough, MA 01772 ............... 617-48(}'0940 

tCapijol Switch Inc., Box 890, Danbury, CT 06810 ....................... 203-744-3300 
Cole-Hersee Co., 20 Old Colony Ave., Boston, MA 02127-2487 ......... 617-268-2100 

§ Communication Cables & Connectors, The Dutfon Co, 8255 Black Run Rd., Nash~ 
OH 43630 ............................................................ 614-828-2466 

§t EECO Incorporated, 1601 E. Chestnut Ave., P.O. Box 659, Santa Ana, CA 92702-0659 
· . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . .. . . . . . . . .. .. .. . . . . .. 714-635-6000 

§Electro Standards Lab, Inc., P.O. Box 9144, Providence, RI 02940 ....... 401-943-1164 
t Machine Components Corp., 70 New10wn Rd., Plainview, NY 11803 .... 516-894-7222 

Switches, Cam-5100 
§ Cherry Electrical Products, Cherry Corporation, 3600 Sunset Avenue. Waukegan, 

IL 60087. 312-360-3500 ........................................... 8·1672 
§ Oreefs SWitch, Inc., 3782 Hawthorn Ct, Waukegan. IL 60087, 

312-662-7667;800-323-9605 ....................................... 8·1695 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Switches, Cam-51 00 ·(Cont'd) 
lIIinoi$ Lock Co., The Eastern Co., 303 W. Hintz Rd., Wheeling, IL 600!10, 

312-537·1800 ••••••.••• " .•.••••••••••••••••• '.................... aol727 
§tlTW. Switches, Illinois Tool Works, 6615 W. Irving Park Rd., Chicago, IL 60634, 

312-282-4040 .•••••••••••••••••••••••••••••••••••••••••••••• B01734,1743 
tPres-Alr-TroICorp., 1009 aoston Post Rd., Mamaroneck, NY 10543, 

914-698-2026;800-431-2625 (outside NY) ••••••••••••••••••••••••••• a o1787 
tTechLabs., Inc., 500 10th St, Palisades Pk.,NJ 07650, 201-944-2221 ••• a'1805 

Allen Bradley Co. Electronic Components Div. A Rockwell International Co. 1414 
AIien-BradIElY Dr. EI Paso, TX 79936 ,.,"",.".,"'" 915-592-4888;800-592-4868 

§ American Control Products, DiY, of Prooision Timer Co., Inc., 13 W<!S1brook Ind'l. PI<., 
Westbrook, CT 08498 .. , .. , .. , ..... , .... , .... "., ... , ......... ,...... 203-399-6253 

Astrosysterns. 6 Nevada Dr. LakEl Sucooss, NY 11042 ...•.............. 516-328-1600 
§Augal Alcoswilch, 1551 Osgood St, N, Andover, MA 01845 ... , ......... 617-685-4371 
§ Automatic Timing & Controls Co., 201 So. Gulph Rd., King of PruSSia, PA 19406 

· ..... , ..................... , , .. , , ..... , ... , ........ , . .. 215-337-5500;800-441-8245 
C & K/Unimax, Inc., C & K Components, Inc. Ives Rd. P.O. Box 152, Wallingford, CT 

06492 ..... , ... , . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-269-8701 
Capitol SwHch Inc., Box 890, Danbury, CT 06810 .....•.............. ,.. 203-744-3300 

§ Chicago Lock Co., 4311 W. Belmont Ave., Chicago, IL 60841 .. , .. , ... ,.. 312-282-7177 
t Cole Instruments, 2650 S. Craddy Way, Santa Ana, CA 92704 .. ,.,.,... 714-556-3100 
tComputer Conversions Corp. 6 Dunton Ct, E. Northport, NY 11731 .... , 518-261-3300 

Datametrics Inc., 340 Fordham Road, Wilmington, MA 01887 ... , .... , .. 617-658-5410 
§t EECO Incorporated, 1601 E. Chestnut Ave., P.O. Box 659, Santa Ana, CA 92702-0659 

· . , , .•... , , , .. , , .. , , . , , , .. , .. ' , .. , , , , ..... , , , ........... , .. , , . . . . . . . . .. 714-835-6000 
ElectroswHch, Unit of Electro SWHch Corp., 180 King Ave., Weymouth, MA 02188 

· , , .. , , , .. , .. , .... , , . , . , ... , , . , ... , ... , ..... , . , ........ , .. , , ....... , . .. 617-335-5200 
t EnTech Corporation, 17 A Herman Drive, Simsbury, CT 06070 ............ 203-658-2740; 

203-651-9557 
§ Entrelee, Cogene~ Inc., 2 Ram Ridge Rd, Spring Valley, NY 10977 ... ". 914-425-7460 

§t General Control Co. 11 Cote Indl. Pk., Goffston, NH 03045 , .. , ..... , . . .. 603-669-2844 
Ghielmelti, Inc. 6290 Sunset Blvd. Ste. 1126, Los Angeles, CA 90028-8770 

· , .............. , ....................................... , , ........ , . . .. 213-463-5111 
§t Jaico Products, Jaidinger Mfg. Co. Inc., 1921 W. Hubbard St, Chicago, IL 60622 

........... , ....... , .... , ' ." , .. , ............................ , . .. . . . . . .. 312-421-1090, 
J. R. Merritt Controls, Inc., 8 Crimmins Rd., Darien, CT 06820 ............ 203-658-0143 
Micro SwHch, A Honeywell Div. 11 W. Spring Sl, Freeport, IL 61032 .... 815-235-6600 

t Precision Mechanisms, 44 Brookiyn Ave., Westbury, NY 11590 ..... '., .. 516-ED3-5955 
Relay Service Co., 1300 N. Pulaski Rd, Chicago, IL 60651 .............. 312-252-2700 

§Relay Specialties, 17 Raritan Rd., Oakland, NJ 07436 ................... 201-337-1000 
RLC E"",tronics, Inc., 83 Radio Cir., Mt Kisco, NY 10549 . . . . . .. . . . . . . . .. 914-241-1334 

t Sage Laboratories, Inc., 11 Huron Dr. NatiCk, MA 01760 ........•....... 617-653-0844 
§Square 0 Co., Executive Plaza, Palatine, IL 60067 ...................... 312-397-2600 

Techniques, Inc., 235 Jackson St, Englewood, NJ 07631 ............... 201-569-5900 

Switches, Capacitive - See Switches, Touch Actuated 
(Vol. 8) 

Switches, Coaxial - See Switches, RF (Vol. 8) 

Switches, Coded-5100 
§ Cherry Electrical Products, Cherry Corporation, 3600 Sunset Avenue, Waukegan, 

IL 60087, 312-360-3500 ........................................... B01672 
t Cole Instruments, 2650 S. Croddy Way, Santa Ana, CA 92704, 714-556-3100 

................................................................. 801676 
§ Crouzet Controls, Inc., 1083 State Pkwy., Schaumburg, IL 60173, 312-843-2200 

••.••••••.•••••••••••. , ••.•••.••••••••••••••••••••••••••••••••••• ao1679 
CTS Corp., Electromechanical DIv., (Formerly Elkhart Div.), 1142 W. Beardsley 

Ave., Elkhart, IN 46514, 219-295-3575 .............................. B01681 
§t Digitran Division, Xcel Corporation, 3100 New York Dr., Pasadena, CA 91107, 

818-791-5600 .................................................... B01694 
§t EECO Incorporated, 1601 E. Chestnut Ave., P.O. Box 659, Santa Ana, CA 

92702-0659,714-835-6000 ............................. ....... B01698-1699 
Electronic Components Groupe, Stein Industrias, Inc., 25 North 5th Street, 

Minneapolis,MN 55403, 612-375-9639;800-826-8719 ••••••••.•.••.••• B01704 
ELMA Electronic Inc., 41440 Christy Street, Fremont, CA 94538,415-656-3400 

••.•.•••••.•••••••••••••••••••••••••••••.••••••••••••••••••••••.• B01707 
§ Grayhlllinc., 561 Hillgrove Ave., La Grange, IL 60525, 312-354-1040 

............................................................ B01714,1719 
Hartmann, 10097 Tyler Piece, Ijamsville, MD 21754, 301-831-1055 ••••••• B01722 

§ Inter-Market, 1.946 Lehigh Ave., Glenview, IL 60025, 312-729-5330 •••••• B01728 
§ Interswitch, Wm. J. Purdy Co., 770 Airport Blvd., Burlingame, CA 94010, 

415-347-8217 .................................................... 801823 
§ IVO Industries, Inc., 201 Industrial Way W., Eatontown, NJ 07724, 201-542-5151 

................................................................. B01747 
JAE Electronics Inc., 1901A E. Carnegie Ave., Santa Ana, CA 92705-5504, 

714-250-8770 .......................... ,......................... B01748 
t Janco Corp., Box 3038-Glenoaks Sta., Burbank, CA 91504, 818-846-.1800 

•.•••••••••••••••••••••••••••••••••••.•• :........................ B01751 
t Lucas Ledex, Inc., P.O. Box 427, Yandalia, OH 45377-G427, 513-898-3621 

................................. , .................... ,'" ... a 01630,1752 
Mepcopel Compeny, 11468 Sorrento Valley Rd., San Diego, CA 92121, 

619-453-0332 .................................................... B01771 
§ NKK Switches of America, Inc., 14415 N. Scottsdale Rd., Scottsdale, AZ 85260, 

602-991-0942 .................................................... a01776 
§t Oak Switch Systems, 100 S. Main St, Cryatal Lake; IL 60014, 815-459.-5000 . 

,.,., ••••••••••••••••••.••.••••••••••••••••••••••••••••••.•••.••• B01778 
Shallco, Inc., Box 1089, Smithfield, NC 27577, 919-934-3135 •••••. B01789,1793 

§t Standard Grigaby, Inc., Flint Industries, 920c Rathbone Ave., Aurora, IL&0507, 
312-844-4300 .................................................... a 01796 

t Tech Labs., Inc., 500 10th St, PaUsades Pk., NJ 07650, 201-944-2221 ••• 801805 
Airflyte Elctms. Co., 56 New Hook Rd., P. O. Box 231, Bayonne, NJ 07002 

. . . . . . . . . • . . . . . . . . • . . . . . . .. . • . . ... . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . • . . . . • . 201-436-2230 
,§.Alps Electric (USA), Inc., 3553 N. First St,San Jose, CA 95134 ...... : .. 408-946-6000 

AMP, Box 3606, Harrisburg, PA 17105 .................................. 800-382-5873 
Augat Inc., 33 Perry Ave., Box 779, Allieboro, MA 02703 ..•............. 617-222-2202 

§Augat Aicoswitch, 1551 Osgood St, N. Andover, MA 01845 •............ 617-665-4371 

C & K/Unimax, Inc., C & K Components, Inc., Ives Rd, P.O. Box 152, Wallingford, CT 
06492 ................................................... c. • • • • .. • • • ... 203-269-6701 

Computron Display Syst9llll', Xcel Corporation, 3100 New York Drive, Pasadena, CA 
91107 ................................... : ............................ 818-791-5600 

CTS Corporation, 905 West Blvd. North, Elkhart, IN 46514 ....•..•..•... 219-293-7511 
CTS Corporation, Microe1ectronics Div., 1201 Cumberland Ave. W. Lafayeffe, IN 47906 

............................................... ,....................... .317-463-2565 
§ CTS Corporation, SwHch Div. Paso Robles, 500 Unne Ad., Paso Robles, CA 93446 

· ............................................... ',' ...... , ...........•. , 805-238-0350 
E.MS. Div .. of Sandberg Industries, 2922 Dow Street, Tustin, CA 92880 .•............... 

714-669-9473 
Enerco, Inc., 9615 W. Marginal Way S., Seattle, WA 98108 ..•..•..... , .. 208-762-1422 

§ Ern! Components, 520 Southlake Blvd., Richmond, VA 23236. . . • . • . . . . . 804-794-8387 
§ Gunther, W. GmbH, Vimsberger Strasse 51, 08500 Numberg 82, WEST GERMANY 

· ............................................................. (0)911/65521 or 65520 
§ ITT Schadow, 8081, Wallace Rd. Eden Prairie, MN 55344 .............•. 612-934-4400 
tMaurey Instrument Corp., 4555 W. 60th St, Chicago, IL 60629 ..•.•....• 312-581-4555 
§ Noble USA, Inc., 5450 Meadowbrook Ct, Rolling Meadows, IL 60008 •. 312-364-6038 
§ Piherlnternational Corp. 903 Feehanville Dr. Mt Prospect"IL 60056 ..... 312-39CHl68O; 

800-323-6693 
SGS Semiconductor Corporation, 1000 E. Ball Road, Phoenix, AZ 85022 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . • . . . • . . . . • • . . .. 602-867-6100 
SMK Electronics Corporation, U.SA, 1901 Naneita Cir. Placentia, CA 92670 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .. . . . . . . . . . . ..• . . . • . . .. •. 714-996-0960 
Standard Grigsby Inc., W. Gunther GMBH, Vimsberger Stresse 51, 0 8500 Numberg 82, 

WEST GERMANY .........................•.........•...............•.. 0911-65521 
Tansilor ElectroniCS, West Rd, P.O. Box 230, Bennington, VT 05201 .... 802-442-5473 
Tel Tee, Inc. 7890 12th Ave. S. Minneapolis, MN 55425 ................ 612-854-9177 

§ Via West Inc. 534 N. Stone Ave., Tucson, AZ. 85705 •............•.....• 602-623-5716 

Switches, Crossbar - See Switches, Matrix (Vol. 8) 

SWitches, Data, Manual-2325 - See VO/_ D 

. Switches, Data, Programmable-2325 - See Vo/_ D 

Switches, Decade-S100 
§ Cherry Electrical Products, Cherry Corporation, 3600 Sunset Avenue, Waukegan, 

I.L 60087, 312-360-3500 ........................................... 801672 
§ Digltran Division, Xcel Corporation, 3100 New York Dr., Pasadena, CA 91107, 

818-791-5600 .................................................... a 01694 
Hartmann, 10097 Tyler Place, Ilamsville, MD 21754, 301-831-1055 • • • • • •• a01722 

§t Oak Switch Systems, 100 S. Main St, Crystal Lake, IL 60014,815-459-5000 
................................................................. a 01778 

§Shallco, Inc., Box 1089, Smithfield, NC 27517, 919-934-3135 ••••.•••••• B01789 
§ Standard Grigaby, Inc., Flint Industries, 920 Rathbone Ave., Aurora, IL 60507, 

312-844-4300 ••• : ............... , ................................ 801796 
t Tech Labs., Inc., 500 10th St, PalisadesPk., NJ 07650, 201-944-2221... B01805 
§C & K Components, Inc., 15 Riverdale Ave. Newton, MA 02158-1082 ... 617-984-6400 

C & KI Unimax, Inc., C & K Components, Inc., Ives Rd., P.O. Box 152, WalHngford, CT 
08492 ..•........................... ,. . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . •. 203-269-8701 

t Cole Instruments, 2650 S. Craddy Way, Santa Ana, CA 92704 ....•..... 714-556-3100 
Computron Display Systems, Xcel Corporation, 3100 New York Drive, Pasadana, CA 

91107 ........................................................•....... 818-791-5600 
§tCrouzet Controls, Inc., 1083 State Pkwy, Schaumburg, IL 60173 ... , .... 312-843-2200 

§ EECO Incorporated, 1601 E. Chestnut Ave. P,O. Box 659, Santa Ana, CA 92702-0659 
....................................................................... 714-B35-6000c 

InterswHch, Wm. J. Purdy Co., 770 Airport Blvd., Burlingame, CA 94010 .. 415-347-6217 
Meissner Industries, 551 Rle. 10; Dover, NJ 07801 ...................... 201-366-1700 

§Power Dynamics Inc., 59 lakeside Ave. P.O. Box 539, West Orange, NJ 07052 
· . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . 201-736-5722 

SMK Electronics Corporation, U.sA, tOOl Nancita Cir. Placentia, CA 92670 
.......................................•..............................• 714-996-0960 

§ Veeder"Roo~ 70 Sargeant St, Hartford, CT 06102 ..................•... 203-527-7201 

Switches, Diode-3450 - See VO/_ A 
Switches, DIP-5100 
§t American Research & Englneeri'1g, 1500 Executive Dr., Elgin, IL 60123, 

312-888-7245 .................................................... a 01642 
§t AMP, Box 3608, Harrisburg, PA 17105, 800-362-5673 •••••••• C01165,1257-1258 

§ Aries ElectroniCS, Box 130, Frenchtown, NJ 08825, 201-996-6841 ••••••• C01278 
§ Augat Aicoswitch, 1551 Osgood St, N. Andover, MA 01845, 617-685-4371 

.. • • • • • .. • .. • .. • • • • • .. . • • • .. • . • .. • • • .. • • .. .. .. .. .. .. • .. .. ••• a 01656-1657 
Burgess Switch Co., American Electronic Components, 1010 N. Main St, Elkhart, 

IN 46515, 219-262-8608 ................................ ,.......... a01658 
§ C & K Components, Inc., 15 Riverdale Ave., Newton, MA 02158-1082, 

617-964-8400 ............................................ :....... B01663 
§ CTS Corporation, Switch Div., Paso Robles, 500 Unne Rd., Paso Roblea, CA ' 

9344&, 805-238-G350 ........................................ B01682-1686 
§ EECO Incorporated, 1601 E. Chestnut Ave., P.O. Box 659, Santa Ana, CA 

92702-0659, 714-835-6000 ........................................ a 01698 
§t Grayhillinc., 561 Hiligrove Ave., La Grange, IL 60525,312-354-1040 

• .................................................... ~ .. . • •• a01713-1714 
Hartmann, 10097 Tyler Place, Ijamsville, MD 21754, 301-831-1055 • • • • • •• a01722 
Hasco Components, Inc., 247-40 Jericho Tpke., Bellrose Yillage, NY 11001, 

516-328-9292 ....... '............................................. 801723 
Interawitch, Wm. J. Purdy Co., 770 Airport alvd., aurlingame, CA 94010, 
, 415-347-8217 .................................................... B01823 
JAE Electronics Inc., 1901A E. Carnegie Ave., Santa Ana, CA 92705-5504, 

714-250-8770 .................................................... a 01748 
LZR Electronica, Inc., 8174 Beechcralt Ave., Gaithersburg, MD 20879, 

301-921-9440 •••••••••••••••••••••••••••••••••••••••••••••••• 801756-1757 
§ Mepcopel Company, 11468 Sorrento YallllY Rd., San Diego, CA 92121., 

619-453-G332 .................................... ,.. Ao2088-2089, 801771 
§ NKK Switches of America, Inc., 14415 N.Scottsdale Rd., Scottsdale, AZ 85260, 

602-991-0942 .. , ......................... ,................... 801776-1777 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
Omron Elctrns., Inc., Control Campa. Dlv., One E. Commerce Dr., Schaumburg, IL 

60173, 312-843-7900 ............................................. B.1781 
§Shallco, Inc., Box 1089, Smithfield, NC 27577, 919-934-3135 •••••• B·1790,1793 
§ Shelly Associates, Inc., 14281 Chambera Road, Tustin, CA 92680, 714-669-9850 

................................................................. B·1092 
§Alps Electric (USA), Inc., 3553 N. First St, San Jose, CA 95134 ......... 408-946-6000 
§Augat Inc., 33 Perry Ave_ Box 779, Attteboro. MA 02703 ................ 617-222-2202 

§tCTS Corporation, 905 West Blvd. North, Elkhart, IN 46514 . 219-293-7511 
ElMA Electronic Inc_ 41440 Christy Street Fremont CA 94538 ......... 415-656-3400 

§Guardian Elec. MIg. Co., 1550 W. Ganoll Ave_ Chicago.IL 60607 ........ 312-243-1100 
IGO-RALL Y Corporation, 2575 E. Bayshore Rd., Palo Mo. CA 94303 . . .. 415-856-9900 

t Imtronics. Industries, 11930 31st Ct N_ Sl Petersburg, FL 33716 ........ 813-572-9010 
§Indek Corporation, 2360 Qume Dr_ No. A, San Jose. CA 95131 ......... 408-432-1199 

ITT Components, ITT Corporation, 5 Jenner .sl, Ste. 100, Irvine, CA 92718 
.. . . . .. .. . .. . . . . .. . . . . . . . . . .. . . . .. . .. . . . . . .. . .. . .. .. . . . .. . .. .. . . . . . . . . 714-727-3001 

§ Mallory Capachor Co_ Emhart EIctrI.lEIctm Grp_ 3029 E. Washington Sl, Dept EM, P.O. 
Box 1284, Indianapolis, IN 46201 .................................... 317-636-5353 

§ MG Electronics, 32 Ranick Rd., Hauppauge, NY 11788 ................. 516-582-3400 
tMinelco Inc. - A Talley Ind., 135 S. Main St, Thomaston, CT 06787-0459 

203-283-8261 
Noble U.s.A. Inc_ 5450 Meadowbrook Cl, Rolling Meadows, IL 60008 " 312-364-6038 

§Shokai Far East Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
§ SMK E;lectronics Corporation, U.SA, 1901 Nancita Cir_ Placentia, CA 92670 

· . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . .. . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . .. . . . . .. 714-996-0960 
§ Spemco Swhches, 23425 Harper, Box 386. St Clair Shores, MI 48080 .. 800-482-2828 
§Tel Tec, Inc_ 7890 12th Ave. S_ Minneapolis, MN 55425 ................ 612-854-9177 
§ Toccs America, Inc., Tokyo Cosmos Electric Co_ Ltd., 565 West Gon Road, Arlington 

Heights, IL 60005 .................................................... 312-364-7277 
§ Toko America, Inc., 1250 Feehanville Dr_ Ml Prospect.. IL 60056 ........ 312-297-0070 
§VRN International, Div. Vernrtron, 2801 72nd Sl N., Box 44000, Sl Petersburg, FL 33743 

....................................................................... 813-347-2181 

Switches, Fiber Optic-2475 
AMP, Box 3608, Harrisburg, PA 17105, 800-362-5673 ••••.•.•••..• C·1165,1272 
C & K/Unlmax, Inc., C & K Components, Inc., Ives Rd., P.O. Box 152, Wallingford, 

CT 06492,203-269-8701 .......................................... B·I665 
Grayhilllnc.,561 Hillgrove Ave., La Grange, IL 60525, 312-354-1040 .•.. B.1719 
Utton Poly-Scientific, 1213 N. Main St., Blacksburg, VA 24060-3100, 703-953-4751 

................................................................. B·I170 
t NEC EleCtronics, Inc., 401 Ellis Street, Mountain View, CA 94039-7241, 

415-960-6000 .................................................... B·1175 
§ Potter & Brumfield, A Siemens Co., 200 S. Richland Creek Dr., Princeton, IN 

47671-0001,.812-386-1000 ........................................ B·1571 
§C & K Components, Inc_ 1'5 Riverdale Ave_ Newton, MA 02158-1082 '" 617-964-6400 
§ EAO Swhch Corp_ 198 Pepe's Farm Rd., P.O. Box 552 MO, Minord, CT 06460 

· . . . .. . . . .. . . . . . . . .. . .. . . . .. .. . . . . . . . . . . . . . . . . . .. . . . . . . . .• . . . . . . . . . . . .. 203-877-4577 
§ EOTec Corp., 420 Frontage Road, W. Haven, CT 06516 ................. 203-934-7961 

Fiberoptic Systems, Inc_ 4680-B E. Los Angeles Ave_ Simi Valley, CA 93063 
· . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . .. . . . . . . . . . . . .. 805-583-2088 

t Frequency Control Products, Inc_ American TIme Products Div., 430 Commack Rd., Deer 
PI<, NY 11729 .. .. . .. . .. . .. . .. .. .. .. .. .. . .. . .. . .. .. .. .. .. .. .. . .. .. .... 516-243-5730 

MarLee Swhch Co_ 933-0 N. Central Ave., Upland, CA 91786 ........... 714-982-8988 
§ McGill Manufacturing Co., Inc., 909 North Lafayette Street Valparaiso, IN 46383 

· . . . .. . . . . . .. . .. . . .. .. . .. . . . .. .. . . . . .. .. ... . . . .. . .. .. . . . . . . . . . .. . . . . . .. 219-465-2200 
Micro Swhch, A Honeywell Div_ 11 W. Spring St, Freeport IL 61032 .... 815-235-6600 

t Penn Keystone Corp_ Div. of C & K Components, Ives Road, Wallingford, CT 06492 
.. . . . . . .. . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .•. .. . . . . .. . . . . . ... .. 203-269-8701 

§SC Technology, Inc., 2450 Armstrong Sl, Livermore, CA 94550 ......... 415-373-9230 
t York Technology, Inc.. 210 N. Glenoaks Blvd., Ste. C. BurlJank, CA 91502 

818-955-8927 

SWitches, Float-5100 
Durakool, Inc., American Electronic Components, 1010 N. Main Sl, Elkhart, IN 46514 

....................................................................... 219-264-1116 
§t IMO Delaval, Inc., Cowles Rd, Plainville, CT 06062-9990 ................ 203-677-1311 

Modem Controls Corp_ 2233lndl. Blvd., Sarasota, FL 33580 ............ 813-355-5183 
tPressure Controls, Inc_ 406 Cortlandt Sl, Belleville, NJ 07109 ........... 201-751-5003 

Signal Systems Internationa~ P.O. Box 198, Holmde~ NJ 07733 ......... 201-741-1120 
tSquare 0 Co., Executive Plaza, Palatine, IL 60067 ...................... 312-397-2600 

SWitches, Foot Pedal, Mat, Ribbon, etc.-5100 
Altech Corporation, 349 Rle. 206, Somerville, NJ 08876, 201-359-4454 

.................................................... B·1365,1640, C·1162 
§ Marquardt Switches Inc., Route 20 East, P.O. Box 465, Cazenovia, NY 13035, 

315-655-8050 ........................ ; •• :......................... B.1759 
·§t Pras-Alr-Trol Corp., 1009 Boaton Post Rd., Mamaroneck, NY 10543, 

914-698-2026;800-431-2625 (outside NY) •••••••.•••••••••••••••••.• B·1787 
§t Furnas Elee. 1197 McKee St. Batavia, IL 60510 ........................ 312-879-6000 

§GC-Thorsen, 1801 Morgan St, P.O. Box 1209, Rockford, IL 61105-1209 
· ... .. . . . . .. . . . . . .. . . . . . . .. . . . . . .. . . . . .•. . .. . .. . . .. . . . . . . . . . . .. . . . . . . .. 815-968-9661 

§ General Control Co., 11 Cote Indl. PI<, Gollston, NH 03045 . . . . . . . . . . . . .. 603-669-2844 
Ghielmetti, Inc.. 6290 Sunset Blvd., Ste. 1126, Los Angeles, CA 90028-8770 

· . . .. . . . . . .. . . . .. . . .. . . . .. .. .. . .. . .. .. . . . . . . .. . . .. . .. . .. . .. .. .. . . . . . . .. 213-463-5111 
§Lektra Service Corp_ 129-0718th Ave., P.O. Box 222, College Point NY 11356 

....................................................................... 718-939-7171 
§tLinemaster Swhch. Box 52, Woodstock, CT 06281 ...................... 203-974-1000 

J. R Merritt Controls, Inc_ 8 Crimmins Rd., Darien, CT 06820 ............ 203-656-0143 
§Relay Specialties, 17 Rarrtan Ad., Oakland, NJ 07436 ................... 201-337-1000 
§Shokai Far Eas~ Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
§Square 0 Co_ Executive Plaza, Palatine, IL 60067 ................... : .. 312-397-2600 
§Tapesw"ch Corp. of America, 100 Schmitt Blvd., Farmingdale, NY 11735 

516-694-6312 
§tWorkman EIctm Prods., Box 3828, Sarasota, FL 33578 ................. 813-371-4242 

Switches, High Voltage (OVer 250 Volts)-5100 

Switches, Hall Effect-5100 
§ EAO Switch Corp., 198 Pepe's Farm Rd., P.O. Box 552 MO, Millord, CT 06460, 

203-877-4577 .................................................... B·I697 
§ Micro SWitch, A Honeywell Dlv., 11 W. Spring St., Freeport, IL 61032, 

815-235-6600 .................................................... B·I773 
Sprague Electric Company, The Semiconductor Group, 115 Northeast Cutoll, Box 

2036, Worcastsr, MA 01613-2036, 617-853-5000 •• •.. •. .••.•• .•.•.•.• 001142 
C & K/Unimax Inc_ C & K Components, Inc_ Ives Rd., P.O. Box 152, Wallingford, CT 

06492 . . . . . . . . . . . . . . . . . . . .. . .. . . . . . .. . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . .. 203-269-8701 
Durakool, Inc_ American Electronic Components, 1010 N. Main St, Elkhart IN 46514 

....................................................................... 219-264-1116 
Kearney/Wabash Electrical Components, 1375 Swan Street Huntington, IN 46750 

........................................ , ............................ 219-356-6300 
Linemaster Sw"ch, Box 52, Woodstock, CT 06281 ...................... 203-974-1000 

§ Machine Components Corp_ 70 Newtown Rd., Plainview, NY 11803 .... 516-694-7222 
SGS Semiconductor Corporation, 1000 E. Bell Road, Phoenix, AZ 85022 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 602-867-6100 
Sprague Electric Company, Passive Components Group, 41 Hampton Rd., P. O. Box 

9102, Mansfield, MA 02046-9102 ..................................... 617-339-8900 
§tTRW Optoelectronics Div_ 1215 W. Crosby Rd. Canoltton. TX 75006 ... 214-323-2200 

Switches, High Voltage (Over 250 Volts)-5100 
§ Carllngawlteh, Inc., 60 Johnson Avenue, Plainville, CT 06062-1156,203-793-9281 

................................................................. B·1670 
t Cole Instruments, 2650 S. Croddy Way, Senta Ana, CA 92704, 714-556-3100 

· ................................................................ B·1676 
Douglas Randall, 6 PawcatUCk Ave., PawcatUCk, CT 06379, 203-599-2075 

§ Dreefs Switch, Inc., 3782 Hawthorn Ct, Waukegan, IL 60087, 
312-662-7667;800-323-9605 ....................................... B·I695 

§ Durakool, Inc., American Electronic Components, 1010 N. Main St., Elkhart, IN 
46514.219-264-1116 ........ ;.................................... B·1696 

§ EAO Switch Corp., 198 Pepe's Farm Rd., P.O. Box 552 MO, Millard, CT 06460, 
203-877-4577 .................................................... B·I697 

EnTech Corporation, 17A Herman Drive, Simsbury, CT 06070, 
203-658-2740;203-651-9557 ....................................... B·I701 

F'1ftI1 Dimension, Inc., 801 New York Ave., Trenton, NJ 08638, 609-393-6350 
.................................................... , •••.••.••.•• B·1710 

Hamlin, Lake & Grove Sts., Lake Mills, WI 53551 ,414-648-2361 .•.•.•••. B·1467 
Hasco Components, Inc., 247-40 Jericho Tpke., Bellrose Village, NY 11001, 

516-328-9292 .................................................... B.1723 
Hermetic Switch, Box 1325, Hwy. 92, Chickasha, OK 73018, 405-224-4046 

................................................................. B·I724 
§ Omron Elctrns., Inc., Control Compa. DIv., One E. Commerce Dr., Schaumburg, IL 

60173, 312-843-7900 ............................................. B·I780 
t Ross Engineering Corp., 540 Westchester Dr., Campbell, CA 95008, 408-377-4621 

................................................................. B·1577 
Stsndex Electronics, Standex Intemalional, 4538 Camberwell Rd., Cincinnati, OH 

45209,513-871-3777 ........................................ B.I798-1799 
§ Arrow Hart Components, Cooper Industries, P.O. Box 9050, Charlottesville, VA 

2290&9050 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 804-973-4411 
§t ASM, 525 Truck La, Smrthfield, NC 27577 .............................. 919-934-3104 
§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 

Jose,CA95119-1371 ................................................ 408-629-1100 
Beckman Industrial Corp_ Cedar Grove Div_ 89 Commerce Ad., Cedar Grove, NJ 07009 

. . . . . . . .. . . . . . . . .. . . . . . . . . .. . . .. . . . . . . . . . .. . . .. .. . . .. . . . . . .. . .. .... 201-239-6200 
Carbone-Ferraz, Inc_ 14 Eastmans Rd., Parsippany, NJ 07054 ........... 201-428-8400; 

8OD-526-9067 
Del Elctms. Corp_ 250 E. Sandford Blvd., Ml Vemon, NY 10550 . . . . . . . .. 914-699-2000 
Douglas Electronics, 718 Marina Blvd., San Leandro, CA 94577 ......... 415-483-8770 

§t Eaton Corp.lCutler-Hammer Prods, Aerospace & Commercial Controls Div_ 4201 N. 
27th Sl, Milwaukee, WI 53216 .. .. .. .. .. .. . .. .. .. .. .. . .. . .. .. .. . .. .... 414-449-7487 

EG&G. Inc., Electronics Components Div_ 35 Congress St, Salem, MA 01970 
. . . . . . .. . . . . . . . . . .. . . . . .. .. . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . .. 617-745-3200 

§t Electroswitch, Un" of Electro Switch Corp_ 180 King Ave_ Weymouth, MA 02188 
· . .. . .. . . . . . . .. . . . . . . . . . .. . .. . . . . . . .. . . . . . . . . . .. . . . . .. . . . .. . . . . . . . . . ... 617-335-5200 

Entech Systems, Inc_ 17~ Harman Dr_ Simsbury, CT 06070 ............ 203-651-9557 
tFL Jennings, FL Inds, 970 McLaughlin Ave., San Jose, CA 95122-2696 

· . . . . .. . . .. .. . .. . . . . . . . . . . . .. . . . . . . . .. . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . .. 408-292-4025 
§Gunther, W_ GmbH, Virnsberger Strasse 51, 0 8500 Numberg 82, WEST GERMANY 

.............................................................. (0)911/65521 or 65520 
t Haydon Swhch & Instrument 1500 Meriden Rd., P.O. Box 3329, Waterbury, CT 06705 

....................................................................... 203-756-7441 
tJanco Corp_ Box 3038-G1enoaks Sta, BurlJank. CA 91504 .............. 818-846-1800 
tKilovac Corp_ Box 4422, Santa Barbara, CA 93140 .............. , ...... 805-684-4560 

Landis & Gyr, Inc., 99 Castleton St, Pleasantville, NY 10570 ............ 914-74.7-3540 
Maxwell Laboratories, 8888 Balboa Avenue, San Diego. CA 92123-1506 

....... ,............................................................... 619-279-5100 
Mepco/Centralab, North American Philips Corporation, Hwy. 20 W_ P.o. Box 858, Ft 

Dodge, IA 50501 ................................................•.... 515-573-1300 
J. R. Merritt Controls, Inc.. 8 Crimmins Rd., Darien, CT 06820 ...... '. , .. " 203-656-0143 

§ Micro Switch, A Honeywell Div_ 11 W. Spring St, Freeport IL 61032 .... 815-235-6600 
Millen Components, Electronic Instr. & Specialty Corp., 42 Pleasant St. Stoneham, MA 

02180 ................................................................ 617-438-6951 
§ Ohmite Manufacturing Co., 3601 W. Howard St. Skokie, IL 60076 .•..... 312-675-2600 

Poweright Products, Inc., 2739 Oakland Avenue. Gariand, TX 75041 .... 214-84D-0575 
t Precision Mechanisms, 44 Brooklyn Ave., Westbury. NY 11590 ...•..... 516-ED3-5955 
t Pulsar Products Div_ Physics Inlemationa~ 2700 Merced St, San Leandro, CA 94577 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . .. 415-577-7236 
t Radio Swhch Corp_ 64 S. Main St, P.O. Box A, Marlboro, NJ 07746 ..•.. 201-462-6100 
§Square 0 Co_ Executive Plaza, Palatine, IL 60067 ...................... 312-397-2600 
§ Standard Grigsby. Inc_ Flint Industries, 920 Rathbone Ave., Aurora. IL 80507 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . • 312-844-4300 
§tSupertex,lnc., 1225 Bordeaux Dr_ P.O. Box 3607, SUnnyvale, CA 94088-3607 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .. 408-744-0100 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Switches, HighVoltage {Over 250 Yolts)-51 00 (Cont'd) PRODUC"FINDEX & DIRECTORY 
§t Syracuse Electronics, Pass & Seymour, Inc.. P.O" Box 4822, Syracuse, NY 13221 

......•..•......................................... :................... 315-468-6211 
tTech Labs.. Inc., 500 10th Sl, Palisades Pk., NJ 07650 .................. 201-944-2221 

Teledyne Kineti!>S, Div. Of. Teledyne, Inc., 410 S. Cedros Ave., Solana Beach, CA 92075 
................................................................•...... 619-755-1181 

§ Wabash Relay & Electronics, Kearney-National Company, First & Webster Streets, P.O. 
Box 708, Wabash, IN 46992.......................................... 219-563-2191 

§The Wadsworth Electric Manufacturing Co,Inc.. 20 W. 11th Sl, Covington, KY 41012 
........................................... : . . . . . . . . . . . . . . . . . . . . . . . . . . . 606-431-0900 

Switches, Interlock-5100 
§ Burgess Switch Co" American Electronic Components, 1010 N .. Main St, Elkhart, 

IN 46515,219-262-8608 •••••••••••••••••••••••••••••••.••••••••••• B-1660 
§ Carlingswitch, Inc., 60 Johnson Avenue, Plainville, CT 06062-1156,203-793-9281 

•••••.•.•• ,...................................................... 801670 
§ Cherry Electrical Products, Cherry Corporation, 3600 Sunset Avenue, Waukegan, 

IL 60087,312-360-3500 ••••.••••••.• :............................. B-1675 
t Cole Instruments, 2650 S. Croddy Way, Santa Ana, CA92704,714-556-31oo 

•••••••••••.••.•••••.•.•••••••••••••••.••.•••••.••••••••.•••••••• B'1671! 
Dai-Ichi Shoji of Amer., Inc., 150 fifth Ave., Suite 845, New York, NY 10011, 

212-891-9050 .................................................... B'1691 
§ Dreefs Switch, Inc., 3782 Hawthorn Ct., Waukegan, IL 60087, 

312-662-7667;800-323-9605 ........................................ B'I695 
Durakool, Inc" American Electronic Components,'1010 N. Main St, Elkhart, IN 

46514,219-264-1116 ......................... ; •• ;................ B'1696 
§ EAO Switch Corp., 198 Pepe's Farm Rd., P.O. Box 552 MO, Milford, CT 06460, 

203-877-4577 .................................................... B'1697 
§t Electro-Mach Components, Inc., 1826 N. Floradale Ave., South EI Monte, CA 

91733-3689,818-442-7180 ........................................ B'1702 
§ Electronic Components Groupe, Stein Industries, Inc., 26 North 5th Street, 

Minneapolis, MN 55403, 612-375-9639;800-826-8719 •.••.•••••••••••. B'1704 
t EnTech Corporation, 17A Herman Drive, Simsbury, CT 06070, 

203-656-2740;203-651-9557 ....................................... B'1701 
Fifth Dimension, Inc., 801 New York Ave., Trenton, NJ 08638, 609-393-8350 

................................................................. B'1711 
§ ITT Schadow, 8081 Wallace Rd., Eden Prairie, MN 55344, 612-934-4400 •.•••• 

B'1732 
§ ITW Switches, illinois Tool Works, 6615 W. Irving Park Rd., Chicago, IL 60634, 

312-282-4040 .................................................... B'1734 
t Lucas Ledex, Inc., P.O. Box 427, Vandalia, OH 45377-0427, 513-898-3621 

................................................................. B'1753 
§ Marquardt Switches Inc., Route 20 East, P.O. Box 465, Cazenovia, NY 13035, 

315,655-8050 .................................................... B'1759 
§ Micro Switch, A Honeywell Div., 11 W. Spring St, Freeport, IL 61032, 

815-235-6600 ............................................... B'1772-1773 
Standex ElectroniCS, Standex International, 4538 Camberwell Rd., Cincinnati,OH 

45209, 513-871-3777 ............................................. B'1799 
§ Switchcraft, Inc., A Raytheon Company, 5555 N. Elston, Chicago, IL 60630, 

312-792-2700 ..... :......................................... B'1801,1803 
§ C & KI Unimax, Inc., C & K Components, Inc, Ives Rd, P.O. Box 152, Wallingford, CT 

06492 . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. 203-269-8701 
t Capitol Swrtch Inc .• Box 890, Danbury, CT 06810 ... ,................... 203-744-3300 

§t Clare Division, General Instrument Corp., 3101 W. Pratt Blvd, Chicago, IL 60645 
.. .. .. .. .. . .. . . .. .. . .. .. . .. . .. .. .. .. .. .. . .. .. .. .. .. .. ... 3t 2-262-7700 

Cole-Hersee Co., 20 Old Colony Ave., Boston, MA 02127-2467 ......... 617-26&2too 
Cord Electronics, Inc., 177 Cantiague Rock Rd, Westbury, NY 11590 ... 5 t 6-935-3640 

. §tEaton Corp'/MSC Products, 1640 Monrovia Avenue. Costa Mesa,CA 92627 
............. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . .. .. . .. 714-642-2427 

t Entech Systems, Inc., 17B Herman Dr., Simsbury, CT 06070 ............ 203-651-9557 
tE-Tron Corporation, 30 Ethel Rd., Edison, NJ 08817 .................... 201-287-9039 

FEME Electronics, Inc., 66t W. Germantown Pike, No. 206, Plymouth Meeting, PA 19462 
.......................... ; ............................................ 215-941-0366 

§Harnlin, Lake & Grove Sts, Lake Mills, WI 53551 ........................ 414-646-2361 
t Kilovac Corp., Box 4422, Santa Barbara. CA 93140 ..................... 805-684-4560 
§ Mepoo/Centralab, North American Philips Corporation, Hwy. 20 W, P.e. Box 858, Ft 

Dodge, IA 50501 ............................................. ; ....... 515-573-1300 
§ Noble U.sA, Inc., 5450 Meadowbrook'Ct, Rolling Meadows, IL 60008 .. 312-364-6038 

Signal Systems International, P.O. Box 198, Holmdel, NJ 07733 ......... 201-741-1120 
Tricon Industries, Inc., Electromechanical Division, 2325 Wisconsin Avenue, Downers 

Grove,lL 60515-4076 ................................................ 312-964-2330 

Switches, Keyboard-5150 
§ Cherry Electrical Products, Cherry Corporation, 3600 Sunset Avenue, Waukegan, 

IL 60087, 312-360-3500 ........................................... B'1675 
., Dai-lchi Shoji of Amer., Inc., 150 Fifth Ave., Suite 845, New York, NY 10011, 

212-691-9050 ..................................................... B'1691 
Digitran Division, Xcel Corporation, 3100 New York Dr., Pasadena, CA 91107, 

818-791-5600 .................................................... B'1694 
§ EAO Swl.tch Corp.; 198 Pepe's Farm Rei., P.O. Box 552 MO, Milford, CT 06460, 

203-877-4577 ..................................................... B'1697 
§ Electronic Componet\ts Groupe, Stein Industries, Inc., 26 North 5th Street, 

Minneapolis,MN 55403, 612-375-9639;800-826-8719 ................. B'1704 
§ Grayhillinc., 561 Hillgrove Ave., La Grange, IL 60525, 312-354-1040 

............................................................ B'1713,1715 
Grimes Company, 115 S. Arovista Circle, Brea, CA 92621,714-671-3931 •••••• 

801720 
§ ITT Schadow, 8081 Wallace Rd., Eden Prairie, MN 55344, 612-934-4400 

............................................................ B'173O-1731 
JAE Electronlcs.lnc" 1901A E. carnegie Ave., Santa Ana, CA 92705-5504, 

714-250-8770 .................................................... B'1749 
Jayco Plastics of california, Inc., 507 W. Blueridge Ave., Orange, CA 92665, 

714-974-1701 ................................... c................ B'1824 
§ Marquardt Switches Inc., Route 20 East, P.O. Box 465, CazenOVia, NY 13035, 

315-655-8050 .................................................... B'1759 
§ Mechanicat Enterprises, 461· Carlisle Dr., Herndon, VA 22070, 703'435-9496 

....................................................... B'1767,1826-1827 

§ Mepco/Centralab, North American PhIllPII Corporation, Hwy. 20 W., P.O. Box 858, 
Ft. Dodge,lA 50501, 515-573-1300 ................................. '. 801770 

MOLEX, Inc., 2222 Wellington'Ct., UIlIe, .IL 60532, 312-969-4550 •••••••• B·.1775 
§ Oak Switch Systema, 100 S.Main St, Crystal Lake, IL60014, 815-459-5000 

................................................................. B-1778 
§ Preh ElectroniC Industries, Inc., 470 .E. Main St; Lake ZUrich,.IL.60047-2578, 

312-438-4000 .................................................... B'1786 
Veetronix, Inc., Sub. Reach Electronics, 'Box 460, lexington, NE 68850, 

308-324-4600 ............................................... B01806-1807 
AdVanced Input Devices, W. 250 AI.D. Dr. CofIur d'Alene, ID 838t4 •.... 208-765-8000 

§ Alps Electric (USA), Inc.. 3553 N. First Sl, San Jose, CA 95134 .•....... 408-946-6000 
AMP, Box 3608, Harrisburg,.PA 171 05 ............. ,.................... 800-362-5873 

§ Brady, W. H, Co., Xymox Div, 8225 W. Parkland Ct, P.O" Box 571, Milwaukee, WI 53201 
· .......................... , ................•.................. ; . . . . . . . 414-355-8300 

t Capitol Switch Inc., Box 890, Danbury, CT 06610 :...................... 203-744-3300 
Computron Display Systems, Xcel Corporation, 3100 New York Drive, Pasadena, CA 

91107 .......................................... , ..................... 818-791-5600 
§Corby Industries, Inc, 1501 E Pennsylvania St, Allentown, PA 18103 ... 215-433-1412 

Dow Switch, Screenprint/Dow, 27t Ballardvale St, P.O. Box 1332, Wilmington, MA 
01887 ......................................•.....•............•...... 617-935-6395 

t Eaton Corp./MSC Products, 1640 Monrovia Avenue, Costa Mesa, CA 92627 
· ........................ , ........................... : . . . . . . . . . . . . . . . . . 714-642-2427 

§ EECO Incorporated, 1601 E Chestnut Ave., P.O. Box 659, SBI}ta Ana. CA 92702"0659 
· ..................... , . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .. 714-835-6000 

§Electric Switches, Inc, 2478 Fletcher Dr, Los Angeles, CA 90039 ....... 213-66!r1310 
aMA Electronic Inc., 41440 Christy Street, Fremont. CA 94538 ......... 415-656-3400 

§ ERA/REFAC ElectroniCs, Inc., West Hill Rd., Winsted, CT 06098 ........ 203-379-2731 
tE-Tron Corporation, 30 Ethel Rd, Edison, NJ 08817 .................... 2Ot-287-9039 

Fujitsu Components of America. 3320 Scott Blvd., Santa Clara, CA 95054 
................. ' ...................................................... 408-727-1700 

§GC-Thorsen,1801 Morgan St, P.O. Box 1209, Rockford, IL 61105-1209 
....... , ......................................................... ".... 8t5-968-9661 

Ghielmetti, Inc., 6290 Sunset Blvd., Ste. 1126, Los Angeles, CA 90028-8770 
.... , .. , ............................................................... 213-463-5111 

§ Gunther, W, GmbH, Virnsberger Strasse 51, D 8500 Nurnberg 82, WEST GERMANY 
· ............................................................. (0)911/65521 or 65520 

t Hoffman Engineering Corp, 20 Acosta Sl, Stamford, CT 06902 ......... 203-325-8933 
t Interface Products, Inc., 2185 S. Grand Ave., Santa Ana, CA 92705 ...... 714-549-4977 

ITW Cortron, Illinois Tool Works, 400 W. Grand Ave, Elmhurst IL 60126 
................................................................•...... 312-279-9110 

Korry Electronics Co, Criton Technoiogies,.901 Dexter Ave. N, Seattle, WA 98109 
· .........•................................. , . . . . . . . . . . . . . . . . . . . . . . . . .. 206-281-1300 

Manufacturers Component, Inc, 2260 W. 77 Sl, Hialeah, FL 330t 6 ...... 305-556-448t; 
800-367-0377 

§ Marsh Products, Inc., 336 McKee St, Batavia, tL 69510 ........... ,..... 312-879-8006 
§ Maxi-Switch Co., Sub. of EECO, 9697 East River Rd., Minneapolis, MN 55433 

....................................................................... 612-755-7660 
§ MEC AlS, Industriparken 23, Ballerup, DENMARK DK-2750 .......... , 011-452-973366 

MechatroniCS/SAB Inc, 2835 82nd Ave. S.E, P.O. Box 20, Mercer Island, WA 98040 
......................................................... , ............. 206-236-1000 

Mepoo/Centralab, Inc., A North American Philips Co, 2601 S. Moorland Rd., New Berlin, 
WI53131 ............................... , ............................. 414-785-6506 

§ Mrtsumi Elec. Co, Ltd, 8-2, 8-Chome, Kokuryo, Chofu-Crty, Tokyo, JAPAN. . .. 489-5333 
Nissei Sangyo America, Ltd., 1701 Go" Rd, Ste. 401, Rolling Meadows, IL 60008 

....................................................................... 312-981-8989 
Philips Ci",urt Assemblies, A Subdivision of North American Philips Corp., 2601 S . 

Moorland Rd, New Berlin, WI 53151 .................................. 414-785-6506 
t Risk, George, Inds., 802 S. Elm St, Kimball, NE 69.145 .................. 308-235-4645 
§Schurter, Inc., 1016 Clegg Ct, Petaluma, CA 94952 ..................... 707-778-6311 
§Shokai Far East, Ltd., 280 North Central Ave, Hartsdale, NY t0530 ..... 914-681-0700 

SMK Electronics Corporation, U.sA, 1901 Nancita Cir, Placentia, CA 92670 
· . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 714-996-0960 

Spectra Lux Corp, 12840 N.E 21 St PI., Bellevue, WA 98005 ........... 206-747-0560 
§ Standard Grigsby, Inc., Flint Industries, 920 Rathbone Ave, Aurora, iL 60507 

· ................................................................... '" 312-844-4300 
Standard Grigsby Inc.. W. Gunther GMBH, Vimsberger Strasse 51, D 8500 Numberg 82, 

WEST GERMANY .•......•............................................. 0911-65521 
Technical Panels, Inc., 9162 La Rosa Dr, Temple Crty, CA 91780 ....... 818-285-3105 
Texas Instruments, Connector Systems Division, 34 Forest Street, Attleboro, MA 02703 

· . . . . . . . . . . . . . . . . . . .. .. . . . .. . . . . .. . .. . .. .. . . . . .. .. .. . ... 508-699-3800;508-699-3450 
Texas Instrs., Matis. & Controls Grp, 34 Forest St, Attleboro, MA 02703 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .. 6t 7-699-3800 
Thermotech, Div. of FL Industries, Inc., 1203 S. 5th St, Hopkins, MN 55343 

· . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 612-933-9400 
§ Toka America, Inc, 1250 Feehanville Dr., Mt Prospect. IL 60058 ........ 312-297-0070 
tTransi.coi~ Inc.. Trooper Rd, P.O. Box 99, Worcester, PA 1949!r9990 .... 215-277-t3OO 

Switches, Key Lock-5100 
§ Arrow Hart Components, Cooper Industries, P.O. Box 9050, Charlottesville, VA 

22906-9050,804-973-4411 .................... ,' .................. '. B'1661 
§ Augat Alcoswitch, 1551 Osgood St, N. Andover, MA 01845, 617-685-4371 

.. .. .. • .. • • • .. • • • • • • • • .. • • • • • .. • • • • • • • • • .. .. .. • .. .. .. .. • • ... B'1656-1657 
§ C " K Components, Inc., 15 Riverdale Ave., Newton, MA 02156-1082, 

617-964-6400 ............................................... B'1663-1664 
§ Carling.witch, Inc., 60 Johnson Avenue, Plainville, CT 06062-1156,203-793-9281 

.. ............................................................... B'1671 
Cherry Electrical Products, Cherry CorporatiOn, 3600 Sunset Avenue, Waukegan, 

IL60087,312-360-3500 ................ : ..... : .................... B'1675 
t Cole Instruments, 2650 S. Croddy Way, Sants Ana, CA 92704, 714-556-3100 

................................................................. B·1676 
§ Dai-Ichi Shoji of Amer., Inc., 150 Filth Ave., Suite 845, New York, NY 10011, 

212-691-9050 ......................... ,.......................... B.1691 
§ EAO Switch Corp., 198 Pepe's Farm Rd., P.O. Box 552 MO, Milford, CT 06460, 

203-877-4577 • • . .. • • • .. • • • .. • .. .. .. .. .. • • • • .. • .. • • • • • • .. • .. • .. ... B'1697 
Electroswitch, Unit of Electro Switch Corp., 180 King Ave., Weymouth, MA 02188, 

617-335·5200 .................................................... B'1705 

§-Product sold through distributors t-Product meets MIL! specs EEM 1988 



PRODUCT INDEX· & DIRECTORY 
§ ElectrOswllch, Southern DIv., Electro Swnch Corp., 2510 Nor1h Blvd., Raleigh, NC 

27604, 919-83U707 ••••••••••.•••••••••••••••.•.••••.•..••.••••. B-1706 
ELMA Electronic Inc., 41440 Christy Street, Fremont, CA 94538,415-656-3400 

•••.••••••••.•.•.••••.•.••••.••.•••.•••••••••••••••••••••..•••••. B-1707 
EnTech Corporation, 17A Hennan Drive, Simsbury, CT 06070, 

203-658-2740;203-651-9557 ....................................... B-1701 
§ IIllnola Lock Co., The Eastern Co., 303 W. Hintz Rd., W'-llng, IL 60090, 

312-537·1800 ............................................... B-1726-1727 
ITW SWitches, illinois Tool Works, 6615 W. Irving Park Rd., Chicago, IL 60634, 

312-282-4040 .................................................... B-1734 
t Janco Corp., Box 3038·Glenoaks sta., Burbank, CA 91504, 818-846-1800 

................................................................. B-H51 
t Lucas Ledex, Inc., P.O. Box 427, Vandalia, OH 453n-0427, 513-l198·3621 

• • . .. • . . . . .. • . • . • • . • . .. • . • .. • • .. . • • • • .. • . • • • • . • • . • • • . • .. • ... B-1630,1752 
§ Micro Switch, A Honeywell Dlv., 11 W. Spring St, Freeport, IL 61032, 

815·235-6600 ............................................... B-1n2-1n3 
§t Oak Switch Systems, 100 S. Main St, Cryatal Lake, IL 60014,815-459-5000 

................................................................. B-1n8 
Omron Elctrns., Inc., Control Comps. DIv., One E. Commerce Dr., Schaumburg, IL 

60173,312-843-7900 •.•.•.•.••.•.•..•••••.•..•.•.•.••.••.••.••.•. B-1781 
§ Oslo Controls, 328 Industrial Ave., Cheshire, CT 07096-1511,203-272-2794 

................................................................. B-1782 
Ark-Les, 51 Water Sl, Watertown, MA 02172 ............................ 6t7-924-2330 
Augat Inc, 33 Perry Ave, Box 779, Attleboro. MA 02703 ............... 617-222-2202 

§tBrim Electronics, P.O. Box 336 E, Fair Lawn. NJ 07410 ................. 201-796-2886 
§ C & K/Unimax, Inc, C & K Components, Inc, Ives Rd., P.O. Box 152, Wallingford, CT 

06492 . . . . . . . . . . .. . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203-269-8701 
t Cap~ol Switch Inc, Box 890, Danbury, CT 06810 ..................... 203-744-3300 
§Chicago Lock Co, 4311 W. Belmont Ave., Chicago, IL 60641 ............ 312-282-7177 
§Cole-Hersee Co., 20 Old Colony Ave, Boslon, MA 02127-2467 . ....... 617-266-2100 
§ Communication Cables & Connectors, The Dutton Co, 8255 Black Run Rd., Nashport, 

OH 43830.... ............................ ............. 614-828-2468 
§Corby Industries, Inc, 1501 E, Pennsylvania Sl, Allentown, PA 18103 ... 215-433-1412 
§ Crouzet Controls, Inc, 1083 Stale Pkwy, Schaumburg, IL 60173 ........ 312-843-2200 
§ Eaton Corp.fCutier-Hammer Prods, Aerospace & Commercial Controls Div., 4201 N. 

27th St, Milwaukee, WI 53216 ........................................ 414-449-7487 
EM.5, Div. of Sandberg Industries, 2922 Dow Street Tustin, CA 92680 ................ . 

714-669-9473 
Entech Systems, Inc, 17B Herman Dr, Simsbury, CT 06070 ............ 203-651-9557 
Entrelec, Cogenel, Inc., 2 Ram Ridge Rd., Spring Valley. NY 10977 .... 914-425-7460 

t E-Tron Corporation, 30 Ethel Rd., Edison, NJ 08817 .................... 201-287-9039 
§t Furnas Eiec. 1197 McKee Sl, Batavia, IL 60510 ........................ 312-879-6000 

Ghielmetti, Inc., 6290 Sunset Blvd., Sts. 1126, Los Angeles, CA 90028-8770 
....................................................................... 213-463-5111 

§Grayhilllnc,561 HiliQrove Ave, La Grange, IL 60525 ................... 312-354-1040 
JAE Electronics Inc, 190M E Carnegie Ave, Santa Ana, CA 92705-5504 

· . . . .. . .. . .. . . .. . .. . . . . .. .. .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . ... 714-250-8770 
J. R. Merrill Controls, Inc, 8 Crimmins Rd., Darien, CT 06820 . 203-656-0143 

§ MG Electronics, 32 Ranick Rd., Hauppauge, NY 11788 ................. 516-582-3400 
§ Power Dynamics Inc, 59 Lakeside Ave, P.O. Box 539, Wesl Orange, NJ 07052 

....................................•................................. 201-736-5722 
§ Relay Speciafties, 17 Raritan Rd., Oakland, NJ 07436 ................... 201-337-1000 
§ Schurter, Inc., 1016 Clegg ct, Petaluma, CA 94952 ..................... 707-778-6311 
§ Shokai Far Eas~ Ltd., 280 North Central Ave, Hartsdale, NY 10530 .... 914-681-0700 

SMK Electronics Corporation, USA, 1901 Nanc~ Cir, Placentia, CA 92670 
· . .. . . . . . .. . . . . . . . . . . . .. . . . . . . .. . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . .. 714-996-0960 

§ Spemco Switches, 23425 Harper, Box 386, ~ Clair Shores, MI 48080 .. 800-482-2828 
§Square D Co, Executive Plaza, Palatine, IL 60067· ...................... 312-397-2600 

§t Syracuse ElectroniCS, Pass & Seymour, Inc., P.O. Box 4822, Syracuse, NY 13221 
.. .. . . . .. . .. . . . .. . .. . . . . . .. . . . . . . . .. . . . . . . . . . .. . . . .. . ... . . . . .. . . . . . . . .. 315-468-6211 

Tansoor Electronics, West Rd, P.o. Box 230, Benningfon, VT 05201 .... 802-442-5473 
Tocos America, Inc., Tokyo Cosmos Electric Co, Ltd., 565 West Go~ Road, Arlington 

Heights, IL 60005 .................................................... 312-364-7277 
§ Toko America, Inc, 1250 Feehanville Dr, Mt Prospect" IL 60056 ........ 312-297-0070 

Switches, Leaf, Single/Multiple-5100 
Shogyo Internstional Corp., 287 Northern Blvd., Great Neck, NY 11021, 

516-466-0911 ........... ,................................... B-1794-1795 
Cap~ol Switch Inc, Box 890, Danbury, CT 06810 ....................... 203-744-3300 

t EnTech Corporation. 17A Herman Drive, Simsbury, CT 06070 ............ 203-658-2740; 
203-651-9557 

Tricon Industries, Inc.., Electromechanical Division. 2325 Wisconsin Avenue, Downers 
Grove, IL 80515-4076 ................................................ 312-964-2330 

Switches, lever-5100 
§American Switch Corp., 134 Water St, Wakefield, MA 01880, 617-246-1007 

.. " ..... , ..... , .. , ....... " ........ , ............................ B·1643 
Areolectrie Corp" 9001 canoga Ave., Canoga Park, CA 91304, 818-700-1933 

• ............................. , •• ; ....................... , •. B-1650-1651 
§ Arrow Hart Components, Cooper Industries, P.O. Box 9050, CharlotteSVille, VA 

22906-9050,804-973-4411 .............................. , .... ,.,.. B-1661 
Burgess Switch Co., American Electronic Components, 1010 N_ Main St, Elkhart, 

IN 46515, 219-262-8608 ...................................... B-1658-1659 
§C & K Components, Inc" 15 Riverdale Ave., Newton, MA 02158-1082, 

617-964-6400 ., ............... ,............................. B-1662-1664 
§ Cherry Electrical Products, Cherry Corporation, 3600 Sunset Avenue, Waukegan, 

IL 60087, 312-360-3500 ................................. B-1672-1673,1812 
§ Dei-Ichl Shoji of Amer., Inc., 150 FHth Ave., Suite 845, New York, NY 10011, 

212-691-9050 ............................. , ..... _ .. , ...... ,.,.... B-1691 
Dialighl Corp., North American Philips, 1913 Atlantic Ave., Manasquan, NJ 08736, 

201-223-9400 ............ _ .. • .. • .. • .. .. .. • .. .. • . .. • • • .. .. • • • .. ... B-1692 
§t Digitran Division, XcelCorporefion, 3100 New York Dr., Pasadena, CA 91107, 

818-791-5600 ......................................... ,.......... B-1694 
§ EAO Switch Corp" 198 Pepe's Farm Rd., P.O_ Box 552 MO, Milford, CT 06460, 

203-8n-45n .• , .................... ,............................ B-1697 

'Switches, limit-51 00 
t EnTech Corporation, 17 A Hennan Drive, Simsbury, CT 06070, 

203-658-2740;203-651-9557 •• , •••• , •.••• _ ••••••••••••••.•••• _..... B-1701 
Ha8CO Components, Inc., 247-40 Jericho Tpke., Bellroae Village, NY 11001, 

516-328-9292 .• , ...... , ................... , ........... ,.......... B-1723 
§t ITW Switches, illinois Tool Works, 6615 W. Irving Park Rd., Chicago, IL 60634, 

312-282-4040 ......... , .......... , •• , ........ ,., ...... , B-1734,1743,1745 
§ Marquardt Switches Inc" Route 20 East, P.O. Box 465, Cazenovia, NY 13035, 

315-655-6050 ....... ,.,., ............................ , ..... ,..... B-1759 
§ Mepco/cantralab, North American Philips Corponstion, Hwy. 20 W., P.O. Box 858, 

Ft Dodge, IA 50501, 515-573-1300 .... , ..... , ..... , ...... ,., ..... ,. B-1768 
§ NKK Swnehes of America, Inc., 14415 N. Scottsdale Rd., Scottsdale, AZ 85260, 

602-991-0942 .•..•.••• , ................... ,., •.• , .• , ..... , •• , .... B-17n 
§t Oak Swnch Syatams, 100 S. Main St, Crystal Lake, IL 60014, 815-459-5000 

................ , .. , ................... , •. , •.•.• , ... , ....... , .... B-1778 
§t Otto Controls, Otto Engineering, 2 E. Main St, carpentersville, IL 60110, 

312-428-7171 •.• , .... , ................. , ............. , ...... ,.". B-1784 
Shogyo International Corp" 287 Northern Blvd., Great Neck, NY 11021, 

516-466-0911 ............................................... B-1794-1795 
§ Switehcraft, Inc., A Raytheon Compsny, 5555 N. Elston, Chicago, IL 60630, 

312-792-2700 .................. , •.•.•.• , ..... ,................... B-1601 
§Allen-Bradley Co, Industrial Control Div, 1201 S. Second Sl, Milwaukee, WI 53201 

.. .. .. .. .. .. .. . .. .. .. .. . .. .. .. .. .. . .. . .... 414-382-2000 
§Alpha Products, Inc., 5740 CorsaAve. # 104, Westlake Village, CA 91362 

............................................................. 818-889-9304 
§Alps Electric (USA), Inc, 3553 N. First Sl, San Jose, CA 95134 ......... 408-946-6000 
§Augat Alcosw~ch, 1551 Osgood Sl, N. Andover, MA 01845 ............. 617-885-4371 
§C & K/Unimax, Inc, C & K Components, Inc, Ives Rd., P.O. Box 152, Wallingford, CT 

06492 .... ........................................................... 203-269-l1701 
t Capitol Sw~ch Inc, Box 890, Danbury, CT 06810 ....................... 203-744-3300 
§ Cole-Hersee Co, 20 Old Colony Ave., Boston, MA 02127-2467 ......... 617-268-2100 
t Cole Instruments, 2650 S. Croddy Way, Santa Ana, CA 92704 .......... 714-556-3100 

Computron Display Syslems, Xcel CorporatiOn, 3100 New York Drive, Pasadena, CA 
91107.......... . .............................................. 818-791-5600 

t Control Products, Inc, 280 Ridgedale Ave, E Hanover, NJ 07936 ....... 201-887-9400 
§Crouzet Controls, Inc, 1083 State Pkwy, Schaumburg, IL 60173 ... ; .... 312-843-2200 

§t Ealon Corp.fCutler-Hammer Prods, Aerospace & Commercial Controls Div,4201 N. 
27th Sl, Milwaukee, Wl53216............................... 414-449-7487 

§tElectric Switches, Inc, 2478 Fletcher Dr, Los Angeles, CA 90039 ....... 213-660-1310 
Entech Systems, Inc, 17B Herman Dr, Simsbury, CT 06070 203-651-9557 

§t Furnas Elec, 1197 McKee Sl, Batavia, IL 60510 ......... ............. 312-879-l1000 
§GG-Thorsen, 1801 Morgan Sl, P.O. Box 1209, Rockford,IL 61105-1209 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . . . . . .. . . . . . . .. . . . . . . . . . .. . . . . . . .. 815-968-9661 
§t General Control Co, 11 Cote IOOl Pk., Goffston, NH 03045 .. . . . . . . . . . . .. 603-669-2844 

§Gunther, W, GmbH. Virnsberger Strasse 51, D 8500 Numberg 82, WEST GERMANY 
· ............................................................. (0)911/65521 or 65520 

Industrial Electronic Engineers, 7740 Lemona Ave, Van Nuys, CA 91405 
....................................................................... 818-787-0311 

§t J-B-T Switches, Cutler-Hammer Prods., Eaton Corp, Box 1904, New Haven, CT 06509 
.. . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-772-2220 

Manufacturers Componen~ Inc, 2260 W. 77 Sl, Hialeah, FL 33016 .. . .. 305-556-4481; 
8OQ-367-0377 

J. R. Merrill Controls, Inc, 8 Crimmins Rd., Darien, CT 06820 .......... ,. 203-656-0143 
§ MG Electronics, 32 Ranick Rd., Hauppauge, NY 11788 .............. :.. 516-582-3400 
§ Micro Switch, A Honeywell Div, 11 W. Spring Sl, Freeport, IL 61032 .... 815-235-6600 
t MiIIi-Sw~ch Corp, Box 67, Gladwyne, PA 19035 ......................... 215-MI2-9222 
§ Mitsumi Elec Co, Ltd., 8-2, 8-Chome, Kokuryo, Chofu-Glty, Tokyo, JAPAN. . .. 489-5333 

§t Namco Controls, An Acme-Cleveland Co, 7567 Tyler Blvd., Mentor, OH 44060 
· . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. ...... 216-946-9900 

Noble USA, Inc, 5450 Meadowbrook Ct, Rolling Meadows, IL 60008 312-364-6036 
§Omron Elctms., Inc., Control Camps. Div, One E Commerce Dr, Schaumburg, IL 60173 

............................................................. 312-843-7900 
Preh Electronic Industries, Inc, 470 E Main Sl, Lake Zurich, IL 60047-2578 

....................................................................... 312-438-4000 
t Radio Switch Corp, 64 S. Main Sl, P.O. Box A, Marlboro, NJ 07746 ... 201-462-6100 
§Relay SpeciaHies, 17 Raritan Rd., Oakland, NJ 07436....... ........... 201-337-1000 
§Shokai Far Eas~ Ltd., 280 North Central Ave, Hartsdale, NY 10530 ..... 914-681-0700 

Signal Syslems Inlernationai, P.O. Box 198, Holmde~ NJ 07733 ......... 201-741-1120 
SMK Electronics Corporation, USA, 1901 Nancita Cil, Placentia, CA 92670 

· . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . .. ................. 714-996-0960 
§ Spemco Switches, 23425 Harper, Box 386, ~ Clair Shores, MI 48080 .. 8OQ-482-2828 
§Square D Co, Execulive Plaza, Palatine, IL 60067 ...................... 312-397-2600 

§t Standard Grigsby, Inc., Flint Industries, 920 Rathbone Ave, Aurora, IL 60507 
.. .. .. . .. .. .. .. . .. . ... .................... 312-844-4300 

Tansitor Eleclronics, West Rd., p.o. Box 230, Bennington, VT 05201 .. 802-442-5473 
Texas Instruments, Connector Systems Division, 34 Forest Street Attleboro, MA 02703 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. . . . .. .508-699-3800;508-699-3450 
Texas Inslrs., Matis. & Controls Grp, 34 Forest Sl, Attleboro, MA 02703 

....................................................................... 617-699-3800 
Tocos America, Inc., Tokyo Cosmos Electric Co, Ltd., 565 West Go" Road, Arlingfon 

Heights, IL 60005 .............................. 312-364-7277 

Switches, Limit-5100 
Aitech Corporation, 349 Rte. 206, Somerville, NJ 08876, 201-359-4454 

.................................... ,., •.• , .. , .... , ...... B-1365, C-1162 
§ Burgess Switch Co., American Electronic Components, 1010 N. Main St, Elkhart, 

IN 46515, 219-262-l1608 ................................ ,., .• , ... ,. B-1660 
§ Cherry Electrical Products, Cherry Corporation, 3600 Sunset Avenue, Waukegan, 

IL 60087,312-360-3500 ......... , ......................... , •. ,.... B-1673 
tComputer Conversions Corp., 6 Dunton Ct, E. Northport, NY 11731, 516-261-3300 

......... , ............... ,.,., .............. ,., .............. , •.• 001144 
Fifth Dimension, Inc., 801 New York Ave., Trenton, NJ 08638, 609-393-l135O 

......... , •.• , .. , •.•.... ,., ... ,., ...... " ... ,., •• , ••• , ........... B-1711 
§t ITW Switches, illinois Tool Works, 6615 W. Irving Park Rd., Chicago, IL 60634, 

312-282-4040 •.•••. , ..... , .... , .... , •• , ................ ,......... B-l734 
§t Otto Controls, Otto Engineering, 2 E. Main St, Carpentersville, IL 60110, 

312-428-7171 ........ , .... : ... ,. , ......... ,.,."., ...... , .... ,... B-1785 

EEM 1988 §-Product sold through distributors t...,..Product meet~ MIL specs 



Switches, Umit"5100 (Cont'd) 
§Allen-Bradley Co, Industrial Control Div, 1201 S. Second Sl, Milwaukee.'WI53201 

§ A';';';';~~' S~~h Q,~'; 34 v·i~t';i S~ 'w~~(d'w, 'ci1880' ::: :: ::: :::: :~~~:~ 
Aroma! Corp .• 629 Central Avenue. New Providence, NJ 07974 ....... '. .201-464-3550 
Astrosysterns, 6 Nevada Dr,. Lake Success, NY 11042 .. , ............ , .. 51.6-326-1600 

§Augat Alcoswi!ch. 1551 Osgood St. N, Andover, MA 01845 ............. 61,7-685-4371 
§C & K/Unimax,lnc, C & K Components, 1nc.,lves Ad, P.O. Box 152, WalUnglord,CT 

06492 .... ,. . .. . . . .. . .. . . . . . . . . . . . . . .. . .. . .. . ...... .. . . . .. . . .. .. . ..... 203-269-8701 
§Co.le-Hersee Co, 20 Old Colony Ave, Boston. MA 02127-2467 ..•...... 6t7-268-21oo 
tControl Products, Inc .• 260 Ridgedale Ave., E Hanover, NJ 07936 ..•.... 201-867-9400 

§tCrouzet Controls, Inc .• 1083 Siate Pkwy, Schaumburg, 1160173 ........ 312-843-2200 
Data Instruments, Inc., 100 Discovery Way. Acton. MA 01720 ........... 617-264-9550 
Datametricslnc., 340 Fordham Road, Wilmington. MA 01867 ........•.. 617-658-5410 

§ Dillon. W. C, & Co., National Controls, Inc, 1 000 Arrn~trong Dr .• Fairmont MN 56031 
......•............•................................................... 507-238-4461 

§t EatQn CorpJCutler-Hammer Prods, Aerospace & Commercial Controls Div, 4201 N. 
27th Sl, Milwaukee. WI ,53216........................................ 414-449-7487 

ELMA Electronic Inc., 41440 Christy Street Fremont CA 94538 ......... 415-656-3400 
§EOTec Corp, 420 Frontage Road, W. Haven. CT 06516 ...........•..... 203-934-7961 

FEME Electronics, Inc.. 661 W. Germantown Pike, No. 206, Plymouth Meeting, PA 19462 
· . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 215-941-0366 

§t Furnas Elec., 1197 McKee St, Batavia, IL 60510 ............•........... 312-879-6000 
tGiannini Petro Marine, 9474 Chesapeake Dr .• San Diego. CA 92123 ..... 619-569-1668 

Gordon Products, 67 Del Mar Dr, Brookfield, CT 06804 ................. 203-775-4501 
§Grayhill Inc, 561 Hiligrove Ave., LaGrange,IL 60525 ................... 312-354-1040 

Hamlin. Lake & Grove Sis., Lake Mills, WI 53551 ......................... 414-648-2361 
t Haydon Switch & Instrument 1500 Meriden. Rd. P.O. Box 3329. Waterbury, CT 06705 

....................................................................... 203-756-7441 
tJanco Corp, Box 3038-Glenoaks Sta, Burbank, CA 91504 .......•...... 818-646-1600 
t Machine Components Corp, 70 Newtown Rd, Plainview, NY 11803 ...• 516-694-7222 

Magnetoelastic Devices, Box 625, Pillsfield, MA 01201 .................. 413-445-5608 
§ McGill Manufacturing Co., Inc, 909 North Lafayette Street Valparaiso, IN 46383 

· .. : . .. . . . . . . . . .. . . . . . . .. . . . . . . . . . . .. . .. . . . . . . .. .. . . . . . . . . . . .. . . .. . . . .. 219-465-2200 
§ Micro Switch, A Honeywell Div., 11 W. Spring St, Freeport, IL 61032 .... 815-235-6600 

§t Narnco Controls, An Acme-Cleveland Co, 7567 Tyler Blvd., Mentor, OH 44060 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 216-946-9900 

§ Omron Elclrns., Inc, Control Comps. Div., One E Commerce Dr., Schaumburg, IL 60173 
· . . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . .. . .. .. .. . .. . .. . .. . .. . . . . . . . . . . .. .. . . .. 312-843-7900 

Parker Hannifin Corp., 17325 Euclid Ave, Cleveland, OH 44112 ......... 216-531"3000 
t Precision Mechanisms, 44 Brooklyn Ave., Westbury, NY 11590 ......... 516-ED3-5955 

§t Pres-Air-Trol Corp., 1009 Boston Post Rd., Mamaroneck, NY 10543 ...... 914-698-2026; 
800-431-2625 (outside NY) 

§Relay Specia~ies, 17 Raritan Rd, Oakland, NJ 07436 ................... 201-337-1000 
t Saint Switch, Inc, 103 N. 11th Ave.,Box 604, St Charles, IL 60174 ...... 312-377-3779 
§ Scient~ic Technologies, Optical Sensor Div. Inc., 31069 Genstar Rd, Hayward, CA 94544 

, ....................... , ............................................... 415-471-9717 
Sequential Information Systems Inc., 249 N. Saw Mill River Rd, Elmsford, NY 10523 

· ............. , . .. .. . .. . .. . .. . .. . . . . . . . . .. . .. . . . . .. . . . . . . . .. . . . . . . . . . .. 914-592-5930 
§Shokai Far East Ltd., :180 North Cenlral Ave., Hartsdale. NY 10530 ..... 914-681-0700 

Signal Systems Internationa~ P.O. Box 198, Holmdel. NJ 07733 ......... 201-741-1120 
Spectron Glass & Electronics, Inc., 595 Old Willets Path, P.O. Box 13368, Hauppauge, 

NY 11786 ..................................•...............•......... 516-582-5600 
§ Spernco Switches, 23425 Harper, Box 386, St Clair Shores, MI 48060 .. 8~82-2828 
§ Square 0 Co., Execut.ive Plaza, Palatine, IL 60067 ...................... 312-397-2600 
t Sterling Instruments, 2101 Jericho Tumpike, New Hyde Pk.. NY 11040 . 516-326-3300 

SwHches Unlimited, Inc .• 34-11 56th Sl, Woodside, NY 11377 ............ 718-478-5000; 
800-22t-0467 

tTechno, A DSG Company, 2101 Jericho Tunpike, New Hyde Park, NY 11040 
· .. . . .. . . . .. . . . . . . . .. . . . . . .. . . . . . . . . . . . . . . .. . . ... . .. . . .. . . . . . . . . . . . . . .. 516-328-3970 

§ Temposonics,MTS Sys. Corp, 111 East Ames Ct, Plainview. NY 11803 
.................................................................. , .... 516-349-1950 

Texas Instruments, Connector Systems Division. 34 Forest Street Attleboro, MA 02703 
•. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 506-699-3800;508-699-3450 

Texas Instrs., Matis. & Controls Grp, 34 Forest St, Attleboro, MA 02703 
.................................................. '... . .. .. . .. . . . . . . . . .. 617-699-3800 

§TRW, Oynalco Controls Div, 5200 NW 37th, p.o. Box 8187, Ft Lauderdale, FL 33310 
..................................................•.................... 305-739-4300 

§United Electric Controls, 85 School St, Watertown, MA 02172 ......... 617-WA6-1ooo 
§ Veeder-Roo~ 70 Sargeant St, Hartford, CT 06102 ...................... 203-527-7201 

Switches, Lock - See Switches, Key Lock (Vol. B) 

Switches, low Voltage-5100 
§Carllngswitch, Inc., 60 Johnson Avenue, Plainville, CT 06082-1156,203-193-9281 

••••.••••••••••••••••••••••••••.••••••••••.•.••.•••••••••••••••••• B·I668 
§ Cherry Elec;trical Products, Cherry Corporation, 3600 Sunset Avenue. Waukegan, 

IL 60087,312-360-3500 ........................................... B.I673 
§t CW Industries, 130 James Way, Southhampton, PA 18966, 215-355-7080 

••••••••••••••.••••••••••••••••••••••••••••••••.••••••••••••••••• B·I688 
t EnTech Corporation, 17A Hennan Drive, Simsbury, CT 06070, 

203-658-2740;203-651-9557 ....................................... B.I701 
§Augat Aicoswilch. 1551 Osgood St, N. Andover. MA 01645 ....... c ••••. 617-665-4371 
§C & KComponents, Inc., 15 Riverdale Ave., Newton, MA 02158-1082 ... 617-964-6400 
t Cepilol SwHch Inc, Box 890, Danbury, CT 06810 ....................... 203-744-3300 

CoIe-Hersee Co, 20 Old Colony Ave., Boston. MA 02127-2467 ..... : ... 617-268-2100 
§Dreets SwHch, Inc., 3782 Hawthom Ct, Waukegan.IL 60087 ............. 312-662-7667; 

800-323-9605 
ELMA ElectroniC Inc., 41440 Christy Street Fremont CA 94538 ......... 415-656-3400 
EMS, Dhh of Sandberg Industries, 2922 Dow Street. Tustin. CA 92660 ...........•..... 

714-669-9473 
General Electric Co, Acoessory Equipment Plant 1265 Boston Ave., Bridgeport, CT 

06802 .. . . .. . .. .. .. . • . .. . • .. . . . . .. .. . . . .. . .. . .. . .. .. . . . .. . . . . . . .. . .. • . 203-362-2000 
JAE Electronics Inc., 1901 A E Carnegie Ave., Santa Ana, CA 92705-5504 

, ...................................................................... 7t4-250-8770 
§ McGill Manulecturing Co., Inc.. 909 North Lafayette Street Valparaiso. IN 46383 

.•.... . .•.. .... . ... .. .•..•. ... .. .. .. . .. ... ... .. ... ... . •. . . . . .. ..•.. . . .. 219-465-2200 

PRODUCT INDEX & DIRECTORY 
Memtron Technologies, Inc., 1400 Weiss St, Frankenmuth, MI46734 .... 517-652-2656; 

800-234-7525 
Micro Switch, A Honeywell Div., 1 t W. Spring St,Freeport,IL 61032 .... 815-235-6600 

§ NKK Switches of America, Inc., 14415 N. Scottsdale Rd, SooItsdale, f\Z. 85260 
· ........................................................... : . .. .. . . .•. 602-991-0942 

Veetronix, Inc., SUb. Reach Electronics, Box 460, Lexington. NE 68850 .. 308-324-4600 
§ The Wadsworth Electric Manufacturing Co, Inc, 20 W. 11 th St., Covington. KY 41 012 

.. . .. .. . . . . . . .. .. . .. . . . . .. . . . . .. .. .. . .. .•. . .• . . .. .. ... .. . . . . . . .. .. .. ... 608-431-0900 
Westinghouse Electric Corp., Indl. Govt Tube Div, WestinghoUse Circle, Horseheads, NY 

14845 .... . .. . . .. . . . .... . . ... . .. .. . . . . . . . . . .. . .. . ... .• . .. .. . . . .. . .. . .. 607-796-3271 

Switches, Matrix-5100 
Crosspoint, DiY. of Info-ute. 422 Cliff St., Fairview, NJ 07022, 201-941-4455 

c •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 801678 
CYTEC Corp •• 2555 Baird Road, Penfield, NY 14526, 716-381-4740;800-346-3117 

.......................................... ; .................... ,. DoI236 
t Daico Industries, Inc., 2139 East Del Amo Blvd., Compton, CA 90224, 

213-631-1143 ...................... ~............................. A·I767 
§ Elec,tronic Components Groupe, Stein Industries, Inc., 26 North 5th Street, 

MinneapoDs, MN 55403, 612-375-9639;800-826-8719 ••••••••••••••••• B·I704 
Frequency Electronics. Inc.. 55 Charles Lindbergh Blvd., MHchel Field, NY 11553, 

516-794-4500 .................................................... A·I398 
Information Transfer Indl.lnc., Box 357, Holcomb, NY 14469, 716-657-7074 

• .. • .. • • • • .. .. .. .. • • • .. • .. ... • . • ... . .. • . • • . • • • .. • . • • .. .. • ... DoI168-1169 
§ ITW SwHches, illinois Tool Works, 6615 W. irving Park Rd., Chicago, IL 60634, 

312-282-4040 .................................................... B·I734 
t MarLee SwHch Co., 933-0 N. Central Ave., Upland. CA 91786; 714-982-8988 

................................................................. B·1758 
Matrix Systems Corp., 5177 N. Douglas Fir Rd., Calabasas, CA 91302, 

818-992-6776 .................................................... A.I773 
§ T~ar Incorporated, Data SwHch Corporation, 1 Enterprise Dr., Shelton, CT 06484. 

203-926-1801 .................................................... B.I804 
Advanced Input Devices, W. 250 A.l.D. Dr, Coeur d·AIene. 10 83814 .•... 208-765-8000 

t Aiken Advanced Systems, Inc., Amstar Electronics Group, 5901 Edsall Rd., Alexandria, 
VA 22304-4197 ...................................................... 703-37(}'0900 

AMP, Box 3608, Harrisburg, PA 17105 .................................. 800-362-5673 
§ Augat AlcoswHch, 1551 Osgood St, N. Andover, MA 01845 .. :.......... 617-685-4371 

Bytex Corp., 120 Turnpike Rd, Southborough, MA 01772 ..............• 617-48(}'0640 
C & K/Unimax, Inc., C & K Components, Inc., Ives Rd., P.O. Box 152, Wallingford, CT 

06492 ................................................................ 203-269-8701 
t Capitol Switch Inc., Box 890, Danbury, CT 06810 ...........•........... 203-744-3300 

§t E.aton Corp.lMSC Products, 1640 Monrovia Avenue, Costa Mesa, CA 92627 
· . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .. 714-642-2427 

t Electrospace Systems, Inc .• P. O. Box 631359, Richardson. TX 75083-1359 
................................................................. 214-47(}'2106/2107 

t FEI Microwave, Inc., Frequency Electronics, Inc., 825 Stewart Dr, Sunnyvale, CA 94086 
· ............................................................ : . . . . • . . . . 408-732-0860 

t FL Jennings, FL Inds., 970 McLaughlin Ave, San Jose. CA 95122-2696 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . • . . . . . . . . . . . . . . .• . . . . . . . . . • 408-292-4025 

Ghielmelli. Inc., 6290 Sunset Blvd., St&. 1126. Los Angeles, CA 90028-8770 
............................•............•............................. 213-463-5t 11 

§GiHronix, 3780 Fabian Way, Palo Ano. CA 94303 ........................ 415-493-1300 
§ GIasg8I Communications, Inc., 151 Veterans Dr, Northvale, NJ 07647 .. 201-768-8082 
t Grim Corporation, Box 67. Triangle Industrial Center, Medford, NJ 06055 

.............................................................•......... 609-267-7950 
Hewlelt-Packard Co., 19310 Pruneridge Ave. CIC. IFD, Cupertino. CA 95014 

· . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . .. . .. . . . . . . . . . .. .. . .. . .. . . . . . . .. . .. Call Local Sis. Off. 
t Hoffman Engineering Corp., 20 Acosta Sl, Stamford, CT 06902 ......... 203-325-8933 
tJFW Industries, Inc, 5134 Commerce Sq. Dr, Indianapolis, IN 46237 .... 317-887-1349 

L-Com Inc.. 1755 Osgood St. N. Andover. MA 01645 ................... 617-682-6936 
Low Key Corporation, Strong Group, 105 Maplewood Ave, Gloucester, MA 01930 

••.........•..................•..................•.....•.........•..... 617-281-0446 
tLVC Industries, Inc, 23 Hanse Ave., Freeport, NY lt520 ................ 516-868-1900 

Mantex Corp., 1800 Metamora Rd .• P.O. Box 15E. Oxford, MI46051 ..... 313-628-8200 
§ MEC AlS, Industriparken 23. Ballerup, DENMARK DK-2750 .. . . . . . . . .. 011-452-973366 
§Miccm Systems, Inc., 4100 Los Angeles Ave, P.O. Box 8100, Simi Valley. CA 

93062-8100 .. .. . . . . . .. . . . . . ... . .. . ... .. .. .. . .. . .. ... ...... . . .. . . . . ... 805-583-6600 
Micro SwHch, A Honeywell Div., 11 W. Spring Sl, Freeport, IL 61032 .... 815-235-6600 

§tOxley, Inc., 25 Business Pk. Dr., P.O. Box 814, Branford, CT 06405 ...... 203-468-1033 
Precision Fi~ers, 240 Cherry St, Ithaca, NY 14850 ...................... 607-277-3550 

t Premier Microwave, 35 New Broad St, Port Chester, NY 10573 ......... 9t 4-939-8900 
Sanders Associates, Inc., ECBD, A Lockheed Company, 955 Perlrneter Ad, Manchester. 

NH 03108-6500 . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .. 603-645-5546 
t Sanders Associates, Inc.. Microwave. 955 Perimetet Rd., Manchester. NH 03108 

· . . . . . .. . .. . . . . .. . . . .. .. . . .. .. . . .. . . . . . . .. . . .. . .. . .. . . .. . .. .. 603-645-6000 Ext 4299 
StoeHing Co, 1350 S. Kastner Ave., Chicago, IL 60623 .................. 312-522-4500 
Technical Panels, Inc., 9162 La Rosa Dr, TemPle CUy, CA 91780 ....... 818-285-3105 
Tektronix, Inc., P.O. Box 500, 76/260, Seavarton, OR 97077 ............ 800-835-9433 
Teledyne Microwave, t290 Terra Bella Ave., Mountain View, CA 94043 ..............•... 

415-968-2211 
Tele-Tech Corporation. P.O. Box 790. Bozeman. MT 59715 ............. 406-586-0291 

§t Viccn Industries, Inc, 525 Broad Hollow Ad, Melville, NY t 1747 ........ 516-293-2200 
t Wavacom, Sub. of Loral Corp., 9036 Winnetka Ave, Northridge, CA 91324 

.. .. . .. .. .. . . . . . .. . . . . . . . . .. . . . . .. . . . .. . . . . . . .. . .. . .. . . . .. . .. .. . . . .. . .. 818-862-3010 

Switches,. Membrane-5150 
Bergquist, 5300 Edina Ind1., Minneapolis, MN 55435, 800-328-3882 ••••• B·I809 
Cherry Elec;trical Products, Cherry Corporation, 3600 Sunset Avenue, Waukegan, 

IL 60087, 312-360-3500 ........................................... B.l073 
EECO Incorporated, 1601 E. Chestnut Ave., P.O. Box 659, Sante Ana, CA 
92702~659. 714-835-8000 ••••••••••••••••••••••••••••••••••• B.I698,I700 

Endicott Research Group, 2601 Wayne St. P.O. Box 269, Endicott, NY 13760, 
607-754-9187 .................................................... Do1719 

GM Nameplate, Inc., 2040 15th Ave, West,Seattle, WA98119, 206-284-2200 
................................................................. B·1819 

§-Product sold through distributors. t~Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
The Hall Company, 420 East Water St, Urbana, OH 43078, 513-652-1376 

.•.•••••••••••••••••.••••••.•.•••.•••••••••••.••••••••••••••••••• 801822 
§ ITT Schedow, 8081 Wallace Rd., Eden Prairie, MN 55344, 612-934-4400 .••••• 

8·1731 
JAE Electronics Inc., 1901A E. Carnegie Ave., Santa Ana, CA 92705-5504, 

714-250-8770 •••••••.••••••.••••••.••••.••••••.•••••••••••••••••. 8·1749 
Jayco Plastics of California, Inc., 507 W. 81ueridge Ave., Orange, CA 92665, 

714-974-1701 ••.••.••.••••••.•.•••••••.••.•••••.••••••••.••••••.• 8·1824 
Memtron Technologies, Inc., 1400 Weiss St, Frankenmuth, MI48734, 

517-652-2856;800-234-7525 ••.•••••.•••••••••.•.••.•••••.••.••.••• 8·1828 
MOLEX, Inc., 2222 WelUngton Ct., Usle, IL 60532, 312-969-4550 •••.•••• 8·1n5 

§ Osk Switch Systems, 100 S. Main St, Cryatel Lake, IL 60014, 815-459-5000 
•••.•••.••.•.••.•.•.••••.•••••.••.••••.•••.•..•.•••.•.•••••• 8·1778,1830 

Advanced Input Devices, W. 250 AI.D. Dr_ Coeur d'Alene, 10 83814 ..... 208-765-8000 
§ Alps Electric (USA), Inc_ 3553 N. First St, San Jose, CA 95134 ......... 408-946-6000 

AMP, Box 3608, Harrisburg, PA 17105 .......................... 800-362-5673 
tBarrington PlastiCS 3838 Church Road, Ml Laurel, NJ 08054 ........... 609-235-5151 
t Basic Electronics, Inc., 11762 Western Ave. "0", Stanton, CA 90680 .... 714-530-2400 
§ Bowmar Instrument Corp., Data Entry Division, 4640 126th Ave. N., Clearwater, FL 

34622-4796 ..................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. 813-573-2525 
§ Brady, W. H., Co., Xymox Div_ 8225 W. Parkland Ct, PD. Box 571, Milwaukee, WI 53201 

· . . . . . . . . . . . . . . .. . . . . . . . . .. . . . .. . . . . . . .. . .. . . . . . . . . . . . . . . . . . .. . . . . . . . .. 414-355-8300 
tCAM. Graphics Co_Inc., 15 Ranick Dr. W_ Amityville, NY'l1701 ......... 516-842-3400 
§C & K Components, Inc_ 15 Riverdale Ave_ Newton, MA 02158-1082 ... 617-964-6400 

Clare Division, Generallnstrumant Corp_ 3101 W. Pratt Blvd., Chicago, IL 60645 
....................................................................... 312-262-7700 

Dorman Bogdanoff Corp., Corp. Center, Willow Pond, Andover, MA 01810 
..................................•.................................... 617-47Q-oool 

tDow Switch, ScreenprinllDow, 271 Ballardvale St, P.O. Box 1332, Wilmington, MA 
01687 .............................................................. ,. 617-935-6395 

ElM Corporation, 2801 Kent Avenue, p.o. Box 2400, W. Lafayette, IN 47906 
· .. . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. 317-497-6100 

§ ERA/REFAC Electronics, Inc., West Hill Rd, Winsted, CT 06098 ........ 203-3711-2731 
Ghielmetti, Inc., 6290 Sunset Blvd., Ste. 1126, Los Angeles, CA 90028-8770 

....................................................................... 213-463-5111 
tGraphTec Services, Inc_ 1600 N.W. Madrid Way, P.O. Box 1380, Boca Raton, FL 33432 

· . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . .. 305-392-3373 
§ Gunther, W _ GmbH, Vimsberger Strasse 51, 0 8500 Nurnberg 82, WEST GERMANY 

.. .. . .. .. .. .... .. .. .. .... .... ................................ (0)911/65521 or 65520 
t Hallmark Nameplate, Inc_ 1855 New Highway, Farmingdale, NY 11735 ....... . 

800-645-9502 
Low Key Corporation, Strong Group, 105 Maplewood Ave., Gloucester, MA 01930 

....................................................................... 617-281-0448 
§ Lucas Duralith Corporation, 525 Orange SL Millville, NJ 08332 ......... 609-825-6900 

Mantex Corp., 1600 Metamora Rd., P.O. Box 15E, Oxford, MI 46051 ..... 313-628-6200 
§Marsh Products, Inc_ 336 McKee SL Batavia, IL 60510 ................. 312-6711-6008 
t Mernbronics Division, Chicago Decal Company, 3310 North Elston Avenue, Chicago, IL 

60618 ................................................................ 312-483-4007 
Mepco/Centralab, Inc., A North American Philips Co_ 2601 S. Moorland Rd., New Berlin, 

WI53131 ............................................................ 414-785-6506 
Micro Sw~ch, A Honeywell'Div_ll W. Spring SL Freeport, IL 61032 ... 615-235-6600 

§t Miller Dial Corp., 4400 N. Temple C~ Blvd., EI Monte, CA 91731 ........ 618-444-4555 
Moxness Products, Inc_ Versa Technologies, 1914 Indiana St, Racine, WI 53405 

· . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 414-554-5050;6OQ-558-5708 
Nissai Sangyo America, Ltd., 1701 GoH Rd., Ste. 401, Rolling Meadows, IL 60008 

....................................................................... 312-961-8969 
Philips Circu~ Assemblies, A Subdivision of North American Philips Corp_ 2601 S. 

Moorland Rd., New Berlin, WI 53151 .................................. 414-785-6506 
§Schurter,lnc_ 1016 Clegg Ct, Petaluma, CA 94952 ..................... 707-778-6311 
t Sheldahl, Inc_ P.O. Box 170, Hwy 3 North, Northfield, MN 55057 ........ 507-663-8000 
§ Shokai Far East. Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-661-0700 

SMK Electronics Corporation, U.SA, 1901 Nanc~a Cir_ Placentia, CA 92670 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 714-996-0980 

t Square 0 Co_ Executive Plaza, Palatine, IL 60087 ...................... 312-397-2600 
§ Standard Grigsby, Inc_ Flint Industries, 920 Rathbone Ave_ Aurora, IL 60507 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • . 312-844-4300 
TEC, 2727 N. Fairview, Box 5646, Tuscan, AZ 85703 ................... 602-792-2230 
Technical Panels, Inc_ 9162 La Rosa Dr_ Temple C~, CA 91760 ....... 618-285-3105 

§Toko America, Inc_1250 Feehanville Dr_ Ml Prospect" IL 60056 ........ 312-297-0070 
§Topfligh~ 160 Eest9th Ave., York, PA 17404 ............. 717-843-9901;600-233-9386 

Valrnark Industries Inc_ 1376 Borragas Ave., Sunnyvale, CA 94089 ...... 408-734-4253 

SWitches, Mercury Displacement-5100 
§ Durakool, Inc., Americen Electronic Components, 1010 N. Main St, Elkhart, IN 

46514,219-264-1116 ... , ..... ,', ............ " ....... " •. ,....... 8.1696 
Fifth Dimension, Inc" 801 New York Ave" Trenton, NJ 08638, 609-393-8350 

••.•••. " .... , ... , .... , ................. ,.............. 8·1420-1421,1710 
Gordos Corporation, Reed Relay DIvision, 1903 Town West Drive, P.O. 80x 824, 

Rogers, AR 72757, 501-636-2111 ............ , ...... ,.............. 8.1712 
Hamlin, Lake & Grove St$., Lake Mills, WI 53551, 414-648-2361 .• , .•••• , 801721 

§ Micro SWitch, A Honeywall DIY., 11 W. Spring St, Freeport, IL 61032, 
815-235-6600 •.• , ..... , .. " ....... , .. , .. ,", ...... ,', ...... , 8·1n2-1n3 

t Risk, George, Ind$., 802 S. Elm St, Kimball, NE 69145, 308-235-4645 ••• 8·1833 
Standex ElectroniCS, Standex International, 4538 Cemberwell Rd., Clncinnstl, OH 

45209,513-871-3m .. "." ...... " ..... " .... , ............ , .. ,., 8·1798 
§ Eaton Corp.lCutler-Harnmer Prods, Aerospace & Commercial Controls Div, 4201 N. 

27th St, Milwaukee, WI 53216 .. .. .. . .. .. .. .. .. .. .. .. .. .. .. . .. .. .. . ... 414-4411-7487 
§Gunther, W_ GmbH, VimsbergerStrasse 51, 0 6500 Nurnberg 82, WEST GERMANY 

· .......•..•...............•.........•.................... ~ ... (0)911/65521 or 65520 
Signal Systems Internationa( P.O. Box 196, Holmde~ NJ 07733 ......... 201-741-1120 
Spectron Glass & ElectroniCS Inc., 595 Old Willets Path, P.O. Box 13366, Hauppauge, 

NY 11786 . . .. . . .. . . . .. . . . . . . .. .. . .. .. .. .. .. . . . . .. . .. . .. . .. . . . . . • . .. .. 516-562-5600 
Thordarson Meissner, Components Corp. of Amer_ Electronic Center, Ml Carmel, IL 

62883 ................................................................ 618-262-5121 

Switches, Microwave - See Switches, Diode (Vol. A) 

Switches, Momentary Action-5100 

Switches, . Momentary Action-5100 
§ American Switch Corp., 134 Water St, Wakefield, MA 01880, 617-246-1007 

. ..... , •. , ........ ,., ......... , ... , .... , ... , ....... " •• ,., ....... 8·1643 
§ Areolectrle Corp., 9001 Canoga Ave" Canoga Park, CA 91304, 818-700-1933 

.... ,., ..... , ........ , ............. ,.... 8·1646-1647,1649-1652,1654-1655 
§ Augat Alcoswlteh, 1551 Osgood St, N. Andover, MA 01845, 617-665-4371 

., ...................... , ................. , ... , ...... , .•. , •. 8·1656-1657 
§ 8urgess Switch Co., American Electronic Components, 1010 N. Main St, Elkharl, 

IN 46515, 219-262-8608 ................. , , , , • , •.•. , ... , , ...... , • ,. 8·,660 
§ C & K Components, Inc., 15 Riverdale Ave" Newton, MA 02158-1082, 

617-964-6400 ." •.•. , .", ............................. , •.••.. , . • • •. 8·1662 
§ Carlingswitch, Inc" 60 Johnson Avenue, PlainVille, CT 06062-1156, 203-793-9281 

•. , .• ,." ••.••••••• , .••• , ...................... , .• , •.•....••.••• , 8·1669 
§ Cherry Eleelrical Products, Cherry Corporation, 3600 Sunset Avenue, Waukegan, 

IL 60087, 312-360-3500 ........................................... B·1673 
CTS Corp., Electromechanical Dlv., (Formerly Elkhart Div.), 1142 W. Beardsley 

Ave., Elkhart, IN 46514, 219-295-3575 .•...•.•.•.• , ..... , ••• ,.,.,... A·l907 
§t CW Industries, 130 James Way, Southhampton, PA 18966, 215-355-7080 

.•..•..••.••.•• ,., ........................ , ........... , ..•.• 8·1688-1689 
§ Dai-Ichl Shoji of Amer., Inc., 150 AIIh Ave., Suite 845, New York, NY 10011, 

212-691-9050 •••.•• , ... , ... " ............. , ................ ,..... B·,691 
§ Dlallght Corp., North American Philips, 1913 Atlantic Ave., Manasquan, NJ 08736, 

201-223-9400 •.••. " .................................... ,........ B·1693 
§ Dreets Switch, Inc., 3782 Hawthorn Ct., Waukegan, IL 60087, 

312-662-7667;800-323-9605 ........................ , •. ,., ••. , ..•• , B·1695 
§ EAO Switch Corp., 198 Papa's Farm Rd., P.O, Box 552 MO, Milford, CT 06460, 

203-8n-45n ...... , ............. , ... , .. ,........................ 8·,697 
§t Eleelro-Mech Components, Inc., 1826 N. Floredale Ave., South EI Monte, CA 

91733-3689,818-442-7180 , ............................. ,.... 8.1702-1703 
§ Electronic Components Groupa, Stein Industriea, Inc., 26 North 5th Street, 

Minneapolis, MN 55403, 612-375-9639;800-826-8719 .•••. , •••.• ,."., 8·1704 
t EnTech Corporation, 17A Herman Drive, Simsbury, CT 06070, 

203-658-2740;203-651-9557 ........................... " ..... ,.... 8.,701 
§ Grayhillinc., 561 Hiligrove Ave., La Grange, IL 6OS~:::, 312-354-1040 •..• 8.1715 

Grimes Company, 115 S. Arovlsta Circle, 8rea, CA 92621,714-671-3931 ••..•• 
8·,720 

§ IDEC Corporation, 1213 Elko Drive, Sunnyvale, CA 94089-2211, 408-74NI55O 
• : .•.••.•.••.•..• , ....................... , ••• , ..... , • . • • .. . . • • • •• 8·1725 

§ Illinois Lock Co., The Eastern Co., 303 W. Hintz Rd., Wheeling, IL 60090, 
312-537-1800 ................... , ..•..•. , •.•.• , .... ,............. 8·,727 

§ ITT Schadow, 6081 Wallace Rd., Eden Prairie, MN 55344, 612-934-4400 
, ................................................ ,.......... 8·1730-1731 

§ ITW Switches, illinois Tool Works, 6615 W, Irving Park Rd., Chicago, IL 60634, 
312-282-4040 •.•.•••• ,.................. 8·1734-1735,1738-1739,1742,1744 

JAE Electronics Inc., 1901A E. Carnegie Ave., Santa Ana, CA 92705-5504, 
714-250-8770 .• , .................................. , ............ ,' 8·1749 

t Janco Corp., 80x 3038-Glenoaks Sta., 8urbank, CA 91504, 818-846-1800 

t Lucas Ledex, Inc., P.O. Box 427, Vandalia, OH 453n~27, 513-898-3621 
.• , .••.•.•• ,., •• , ....... , ........... , ........ , .............. 8·1752-1753 

§ Marquardt Switches Inc., Route 20 East, P,O. Box 465, Cazenovia, NY 13035, 
315-655-8050 , .•••••.• , ...................... , ................... 8·1759 

§ McGill Manufaeluring Co" Inc., 909 North Lafayette Street, ValparaiSO, IN 46383, 
219-465-2200 , .................. , ................. , •• ,...... 8·1765-1766 

§ Mechanical Enterprises, 461 Carlisle Dr" Herndon, VA.22070, 703-435-9496 
., •• , .......... , ........ , ............. , ..... ,., .. " ..... ,',., •.•• 8·1767 

§ Mepco/Centralab, North American Phillpa Corporation, Hwy. 20 W., P.O. Box 858, 
Ft Dodge, IA 50501, 515-573-1300 ............................ " ... 8·1770 

Microavionlcs Corp., 3198-K Airport Loop Dr., Coate Mess, CA 92626, 
714-957-6904 ............................... , ..... , ....... , ... ". 001136 

'§ NKK Switches of America, Inc., 14415 N. Scolledale Rd., Scottsdale, AZ 85260, 
602-99HI942 •..•. , ............... " .... , ................ , •.• , ... 8·1n6 

§t Oak Switch Systems, 100 S. Main St, Cryatel Lake, IL 60014, 815-459-5000 
• , .......................... , ...... , .......... , , , ......... , , .... , 8·1778 

§ Omron Elctrn$., Inc., Control Compa. DIY., One E. Commerce Dr., Schaumburg, IL 
60173,312-843-7900 .......... , .......................... ,.,..... 8·1781 

§ Oslo Controls, 328 Industrial Ave., Cheshire, CT 07096-1511, 203-272-2794 
, .• , ••.• , ......................... , ............ ,., .... , ........ ,. 8·1782 

t Otto Controls, Otto Engineering, 2 E. Main St, Carpentarsvllle, IL 60110, 
312-428-7171 ........ , ............. , .. , .... , ........... ,.... 8·1784-1785 

Pres-Alr-Trol Corp., 1009 Boston Post Rd., Mamaroneck, NY 10543, 
914-698-2026;800-431-2625 (outside NY) •. " •••• ".,., ••• ,.,"',.,. 8·1787 

§ Shelly Associates, Inc., 14281 Chambers Road, Tuatin, CA 92680, 714.-669-9850 
...... , ........ , ........................... , ........... " .... ,.,. 8·1092 

§ Sorenson Ughted Controla, 75 Locust St, Hartford, CT 06114, 
203-527-3092;1-800-24:H124O .. , ...... "., .............. ,",...... 801161 

§ Swltchcraft, Inc., A Raytheon Company, 5555 N. Elaton, Chicago, IL 60630, 
312-792-2700 , .......................... , ... , ......... ".... 801801-1803 

§ T-8ar Incorporated, Date Switch Corporation, 1 Enterprise Dr., Shelton, CT 06484, 
203-926-1801 ...... "., .......................... " ... , ...... ,.,. 801804 

Veelronlx, Inc., SUb. Reach Electronlca, Box 480, Laxlngton, NE 68850, 
308-324-4600 , ••• , ...... , .. , ................ , ............... ,.... 801808 

Aerospace OptiCS Inc_ 3201 Sandy La, Fort Worth, TX 76112 .......... 817-451-1141 
§Alpha Products, Inc., 5740 CorsaAve. # 104, Westlake Village, CA 91362 

....................................................................... 818-669-9304 
§Arrow Hart Components, Cooper Industries, P.O. Box 9050, Charlottesville, VA 

22908-9050 . . . . .. .. . .. . .. . . . . .. . . .. .. . . . . .. . . . . . . .. . . . . . . . .. . .. . .. . .. 604-973-4411 
Augatlnc_ 33 Perry Ave_ Box n9, Attleboro, MA 02703 ................ 6f 7-222-2202 

t Basic ElectroniCS Inc_ 11762 Western Ave. "0", Stanton, CA 90660 ..•. 714-53().24oo 
§ Brady, W. H. Co., Xymox Div, 6225 W. Parkland Ct, P.O. Box 571, Milwaukee, WI 53201 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . • . . . . . . . . . . . . . . . •. 414-355-8300 
tGapilol SwRch Inc., Box 890, Danbury, CT 08610 ....................... 203-744-3300 
§CoI&-Hersee Co, 20 Old Colony Ave., Boston, MA 02127-2467 ......... 617-266-2100 
t Control Products, Inc., 260 Ridgedale Ave., E Hanover, NJ 07936 ....•.. 201-867-9400 

Cord ElectroniCS Inc, 177 Cantiague Rock Ad., Westbury, NY 11590 ... 516-935-3640 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Switches, Momentary Action .. 51 00 (Cont'd) 
§t Eaton Corp.!MSC Products, 1640 Monrovia Avenue, Gosta Mesa, CA 92627 

........ : ................................... : .......................... 714-1>42-2427 
!!tEaton Corp.!Cutler-Haminer Prods, Aerospace & Commercial Controls Div, 4201 N. 
.. 27th SI., Milwaukee, WI 53216 ................................ : ........ 414-449-7487 

!!t EECD Incorporated, 1601 E ChestnUl Ave, P.O. Box 659, Santa Ana, CA 92702-0659 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . • . . . . . . . . . . . .. 714-835-6000 

!!t.EIec\roSwftch, Unft of Elec\ro Swftch Corp., 180 King Ave, Weymouth, MA 02169 
...................................................... , ........... :.... 617-335-5200 

ELMA Elec\ronic Inc. 41440 Christy Street, Fremont, CA 94538 ......... 415-656-3400 
EMS, Div. of Sandberg Industries, 2922 Dow Street, Tustin, CA 92680 ...............•. 

. . 714-669-9473 
§t Entech Systems, Inc., 17B H~ Dr, ~imsbury, CT 06070 ............ 203-651-9557 

§ FEME ElectroniCs, Inc, 661 W. Germantown Pike, No. 206, Plymouth Meeting, PA 19462 
....................................................................... 215-941-0366 

.§Gay(1Or Electric Co, 135 South Main S~ P.O. Box 316, Thomaston, CT06787-0316 
.. \ ................................................................... 203-283-4368 

Ghielmetti, Inc., 6290 Sunset Blvd., Ste. 1126, Los Angeles, CA 90028-8770 
... : ................................................... " .............. 213-463-5111 

§ Hirose Electric u.SA, Inc. (HRS), Div. of Hirose Electric Co. ltd (Japan), 9254 Deering 
Avenue, Chatsworth, CA 91311 ...................................... 818-709-1247 

t Hoffman Engineering Corp. 20 Acosta St., Stamford CT 06902 ......... 203-325-8933 
Jayco PlastiCs of CalHornia, Inc., 507 W. Blueridge Ave, Orange, CA 92665 

....................................................................... 714-974-1701 
§t J-B-T Swftches, Cutler-Hammer Prods, Eaton Corp, Box 1904, New Haven, CT 06509 

.. . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . .. . . . . .. . . . . ... .. .. . . . . . . .. 203-772-2220 
Judco MIg. Inc., P.O. Box 487~E64, 24030 Frampton Ave., Harbor City, CA 90710 

....................................................................... 213-534-0959 
§ Uttelfuse, Inc, SUb. of Tracor, Inc., 800 E Northwest Hwy, Des Plaines, IL 60016 

.......................... ,............................................ 312-824-1188 
Low Key Corporation, Strong Group, 105 Maplewood Ave, Gloucester, MA Ot 930 

......................................... : ............................. 617-281-0448 
§t Machine Components Corp, 70 Newtown Rd., Plainview, NY 11803 .... 516-694-7222 

Manufacturers Componen~ Inc, 2260 W. 77 SI., Hialeah, FL 33016 : ....• 305-556-4481; 
800-367-0377 

§ MEC A/S, Industriparken 23, Ballerup, DENMARK DK-2750 . . . .. . ... .. 011-452-973366 
J. R. Merrill Controls, Inc, 8 Crimmins Rd., Darien, CT 06820 ............ 203-656-0143 

§ Micro Swftch, A Honeywell Div, 11 W. Spring SI., Freeport, IL 61032 .... 815-235-6600 
§ Noble U.SA, Inc, 5450 Meadowbrook Ct., Rolling Meadows, IL 60008 .. 312-364-6038 
§ Philmore Manufacturing, 40 Inip Dr, Inwood, NY 11696 .................. 516-239-6161 
§ Piher Intemational Corp, 903 Feehanville Dr, Mt Prospect, IL 60056 ..... 312-39CHl680; 

800-323-6693 
§ Power Dynamics Inc, 59 Lakeside Ave, P.O. Box 539, West Orange, NJ 07052 

...................................................................... 201-736-5722 
§ Preh Electronic Industries, Inc, 470 E Main SI., Lake Zurich, IL 60047-2578 

............................... ........................................ 312-438-4000 
Relay Service Co, 1300 N. Pulaski Rd., Chicago,lL 60651 ........ 312-252-2700 

t Risk, George, lnets., 802 S. Elm SI., Kimball, NE 69145 .................. 308-235-4645 
§Schurter, Inc., 1016 Clegg Ct., Petaluma, CA 94952 ..................... 707-778-6311 
§Seacor,lnc., 123 Woodland Ave, Westwood, NJ 07675 .................. 201-666-5800 

Shogyo International Corp., 287 Northern Blvd, Great Neck, NY 11021 ................ . 
516-466-0911 

t Square 0 Co., ExecUlive Plaza, Palatine, IL 60067 ...................... 312-397-2600 
t Stacoswitch, 1139 Baker SI., Costa Mesa, CA 92626 . . . . . . . . . . . . . . . . . . . . 714-549-3041 

Switches Unlimited, Inc, 34-11.56th St, Woodside, NY 11377 ............ 718-478-5000; 
800-221-0487 

§ TEC, 2727 N. Fairview, Box 5646, Tuscon, AZ 85703 ................... 602-792-2230 
§ Toko America, Inc., 1250 Feehanville Dr., Mt Prospecl., IL 60056 ........ 312-297-0070 
tTransicoil, Inc., Trooper Rd, P.O. Box 99. Worcester, PA 19490-9990 .... 215-277-1300 

Trieon Industries. Inc, Electromechanical Division; 2325 Wisconsin Avenue, Downers . 
Grove.IL 60515-4076 ............................................ 312-964-2330 

Wilbrecht Electronics, 346 Chester St, Sl Paul, MN 55107 .............. 612-222-2791 

Switches, Multiposition-S100 
AMP, Box 3608, Harrisburg, PA 17105, 800-362-5673 ••••••••••••• Co ll65,1258 
Arcolectric Corp., 9001 Canoga Ave., Canoga Park, CA 91304,818-700-1933 

........ : ........................................................ 8 0 1655 
§ Augat Alcoswltch, 1551 Osgood St., N. Andover, MA 01845,617-1185-4371 

• ....................................................... , •. :. 801656-1651 
§ Carlingswilch, Inc., 60 Johnson Avenue. Plainville, CT 06062-1156, 203-793-9281 

................................................................. 8 0 1669 
§ Cherry Electrical Products, Cherry Corporation, 3600 Sunset Avenue, Waukegan, 

IL 60087, 312-360-3500 ............... ;,........................... 801673 
t Cole Instruments, 2650 S. Croddy Way, Santa Ana, CA 92704, 714-556-3100 

· .c ............................................................... 801676 
§t CW Industries, 130 James Way. Southhampton, PA 18966, 215-355-7080 

.................. , .............................................. 801688 
§t Digltran Division, Xcel Corporation, 3100 New York Dr., Pasadena, CA 91107, 

818-791-5600 ................ '. .. • . • • • • • • • • • • • • • .. • • . • . • • . • . • • • • .• 8 01694. 
§ Dreefs Switch, Inc., 3782 Hawthorn Ct, Waukegan. IL 60087, 

'312-662-7667;800-323-9605 •••••••••••••••••••••••••.••••••.•••••• 8 01695 
§t EECO Incorporated, 1601 E. Chestnut A.ve., P.O. 80x 659, Santa Ana, CA 

92702-0659,714-935-6000 •••••••••••••••••••••••••••••••••.• 801698-1699 
§ Electronic Components Groupe, Stein Industries, Inc., 26 North 5th Street, 

Minneapolis, MN 55403, 612-375-9639;800-826-8719 ••••••••••••••••• 8 01704 
Electroswitch, Southern Div., Electro Switch Corp., 2510 Ndrth 8Ivd., Raleigh, NC 

27604,919-833-0707 ............................................. 801706 
ELMA EleCtronic Inc., 41440 Christy Street, Fremont, CA 94538. 415-656-3400 

................................................................. 801707 
t EnTech Corporation, 17A Hennan Drive, Simsbury, CT 06070, 

203-658-2740;203-651-9557 ....................................... 8 01701 
§Grayhillinc., 561 Hiligrove Ave •• La Grange, IL 60525, 312-354-1040 

.• , .••.• :......................................... 8 01715-1716,1718-1719 
Interswitch, Wm. J. Purdy Co., 770 Airport 8Ivd., 8urllngame, CA 94010, 

415-347-8217 .................................................... 801823 
§ m Schadow, 8081 Wallace Rd., Eden Prairie, MN 55344, 612-934-4400 

8 01732 

PRODUCT INDEX & DIRECTORY 
rrw Switches,lIlinois Too1Works,6615 W. Irving Park Rd., ChIcago,IL 60634, 

312-282-4040 •.••••••••••••••••••••••••••••••••••••••••••••• 8 01734,1740 
§ IVO Industries, Inc., 201 Industrial Way W.,Eatontown. NJ 07724, 201-542-5151 

•.•••••••.••••••••••••••••••••••.•••••••.•••••••••••••••••.•••••• 8 01747 
JAE Electronics Inc., 1901A E.Camegle Ave., Santa Ana, CA 92705-5504, 

714-250-8770 .................................................. ,. 8'1748 
t Janco Corp., Box 3038-Glenoaks Sta., 8urbank, CA 91504, 818-&46-1800 

................................................................. 8 0 1750 
t Lucas Ladex, Inc., P.O. Box 427, Vandalia, OH 453n~27, 513-898-3621 

.................................................. ; •••• 801630,1752-1753 
t Microavionlcs Corp., 3198-K Airport Loop Dr., Costa Mesa, CA 92626, 

714-957-6904 , ••••.•••••••••••••••••••••••••••••••••••••••••• ,... [)O1136 
§t Oak Switch Systems, 100 S. Main St., Crystal Lake, IL 60014, 815-458-5000 

......................................................... : ....... 8 01m 
Omron Elctrns., Inc., Control Comps. DiY., One E. Commerce Dr., Schaumburg, IL 

60173,312-&43-7900 ............................................. 8 0 ,781 
t Otto Controls, Otto Engineering, 2 E. Main St., Carpentaravllle,IL 60110, 

312-428-7171 ................ ;................................... 801785 
§ Shallco, Inc., !lox 1089, Smithfield, NC 275n, 919-934-3135 

••••••• :................................... ....... 8 0 1788-1789,1791-1793 
§ Standard Grigsby. Inc., Flint Industries, 920 Rathbone Ave., Aurora, IL 60507, 

312-844-4300 .................................... ,.......... 8 0 1796-1797 
§ Swltchcratt, Inc., A Raytheon Company, 5555 N. Elston, Chicago, IL 60630, 

312-792-2700 ............................................... 8 0 1802-1803 
t Tech Labs., Inc., 500 10th St., Palisades Pic., NJ 07650, 201-944-2221 ••• 801805 
§Alpha Products, Inc., 5740 eorsa Ave. #104, Westlake Village, CA 91362 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 818-699-9304 
§AIP!' Electric (USA),lnc., 3553 N. First St., San Jose, CA 95134 ......... 408-946-6000 
§American Swftch Corp., 134 Water SI., Wakefield, MA 01690 ............ 617-246-1007 
§ Arrow Hari Components. Cooper Industries, P.O. Box 9050, Charlottesville, VA 

22906-9050 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. . . 804-973-4411 
§t ASM, 525 Truck La, Smithfield, NC 27577 .............................. 919-934-3104 

Augat Inc.. 33 Perry Ave.. Box 779. AttlebQro, MA 02703 ...............• 617-222-2202 
§C & K Components, Inc, 15 Riverdale Ave.. Newton, MA 02158-1082 ... 617-964-6400 

C & K/Unimax, Inc, C & K Components, Inc, Ives Rd., P.O. Box 152, Wallingford, CT 
06492 . . . . . .. . . . . . . . . .. . . . . .. . . .. . . . . .. . . .. . . . . . . .. . . . . . . . . . . . .. . . • . .. 203-269-8701 

tCapitol Switch Inc., Box 890, Danbury, CT 06810 ....................... 203-744-3300 
ChiCago Lock Co, 4311 W. Belmont Ave .• Chicago,IL 60641 ............ 312-282-7177 
Computron Display Systems, Xcel Corporation, 3100 New York Drive, Pasadena, CA 

91107 ................................................................ 818-791-5600 
t Dow-Key Microwave Corporation, 1667 Waner SI., Ventura, CA 93003 .. 805-650-0260 
§ EDL, Inc., 385 Oser Aye .• Hauppauge, NY 11788 ....... 516-435-2808;I-800-DIAL EDL 

§tElectroswftch. Unn of Electro Swnch Corp., 180 King Ave, Weymouth, MA 02169 
· . . . . . . . . . . . . . . . . . . . .. . . . .. . . . .. . . . . . . . . . . . . .. .. . .. . . . . .. . . . . .• . . . . . . .. 617-335-5200 

EMS, Div. of Sandberg Industries, 2922 Dow Street, Tustin. CA 92680 ...........•..... 
714-669-9473 

§t Entech Systems, Inc., 17B Herman Dr, Simsbury. CT 06070 ............ 203-651-9557 
§ Gunther, W., GmbH. Vimsberger Strasse 51, 0 8500 Numberg 82, WEST GERMANY 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. (0)911/65521 or 65520 
Judco Mfg. Inc, P.O. Box 487-E64, 24030 Frampton Ave., Harbor City, CA 90710 

· ........................................•............... ,. . • . . . . . . . . . . 213-534-0959 
t Kilovac Corp .• Box 4422. Santa Barbara, eA 93140 ..................... 805-684-4560 
tLVC Industries, Inc, 23 Hanse Ave .• Freeport, NY 11520 .. " ............ 516-866-1900 

§tMachine Components Corp .• 70 Newtown Rd., Plainview, NY 11803 .... 516-694-7222 
Mallory TImers, Emhart Elec.lEIctrn Grp .• 3029 E Washington St., Indianapolis, IN 46201 

· . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . . .. . ... . . .. •..•. . . . . . . . .. .. .. .. 317-636-5353 
§ MEC AlS, Industriparken 23. Ballerup. DENMARK DK-2750 ........... 011-452-973366 
§ Mepco/Cenlralab, North American Philips Corporation,.Hwy. 20 W, P.O. Box 858"Ft 

Dodge.1A 50501 ..................................................... 515-573-1300 
Micro Swttch. A Honeywell Div, 11 W. Spring SI., Freeport, IL 61032 .... 815-235-6600 
Noble U.SA, Inc, 5450 Meadowbrook Ct, Rolling Meadows, IL 80008 .. 312-364-6038 
Power Dynamics Inc., 59 Lakeside Ave.. P.O. Box 539, West Orange. NJ 07052 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . 201-736-5722 
Preh Electronic Industries, Inc., 470 E Main St, Lake Zurich, IL 80047-2578 

· ..........................•................•...•.......•........... '" 312-438-4000 
Radio Switch Corp., 64 S. Main St. P.O. Box A, Marlboro. NJ 07746 ..... 201-462-6100 
RLC Electronics, Inc.. 83 Radio Cir .• Mt Kisco. NY 10549 ................ 914-241-1334 

t Ross Engineering Corp.. 540 Westchester Dr, Campbell. CA 95008 ..... 408-377-4621 
§Seacor,lnc., 123 Woodland Ave, Westwood, NJ 07675 .................. 201-666-5600 

Signal Systems International. P.O. Box 198, Holmdel, NJ 07733 ......... 20.1-741-1120 
Spectrol ElectroniCS. 17070 East Gale Ave, City of Industry. CA 91745 • . 818-964:-6565 
Teledyne Microwave. 1290 Terra. Bella Ave., Mountain View, CA 94043 ................ . 

• 415-968-2211 
tTransco Products, Inc., 1001 Flynn Rd, Camarillo, CA 93011-6003 ...... 805-987-8007 

Wilbrecht Elec\ronics, 346 Chester St:, St Paul. MN 55107 .............. 612-222-2791 . 

Switches, Optical-3700 
HEI, Inc., Hybrid Electronics Div., 1495 Steiger Lake Ln., Victoria, MN 55386, 

612-443-2500 ............................................... 8'1272-1273 
§ Marktech International Corp.. 120 8roadway, Menands, NY 12204, 518-436-5865 

....... ".............................................. 8 0 1138-1139,1275 
Sprague Electric Company, The Samiconductor Group, 115 Northeast. Cutoff, Box 

2036. Worcester, MA01613-2036, 617-853-5000 ••••••••••••••••••••• [)O1142 
t Computer Optical Products. Inc.. Sull of Hathaway Corp, 9321 Eton Ave.. Chatsworth, 

CA 91311-6910 ...................................................... 818-692-0424 
§ EOTec Corp .• 420 Frontage Road, W. Haven. CT 06516................. 203-~7961 
HE~ Inc., Optoelec\ronics Div., .1495 Steiger Lake La, P.O. Box 5000. Victoria, MN 55386 

· . . . . . . . . . . . .. .. . .. . .. .. . . . . . . .. • .. . .. . .. .. .. . .. .. .. . . . .. . .. .. . .. .. . ... 612-443-2500 
Hewlett-Packard Co, 19310 Pruneridge Ave. CIC,IFD, CuPert;no. CA 95014 

· ........................... ,.. . . . . . . . . . . . .. .. . . . . .. .. . . . .. . . . .. . . . Call Local Sis. Off. 
§ Optek Technology, Inc .• 345 Industrial Blvd., McKinney, TX 75069 .•..... 214-542-9481 
§ apio Technology. Inc., 562 Chaddick Dr, Wheeling, IL 60090 ........... 312-537-4277 
§ Photoswitch Div .• Allen Bradley Co., 265 Winter St, Waltham. MA 02154 . 

.........................•.....................•.........•........•..•. 617-466-8000 
§ SC Technology. Inc., 2450 Armstrong St., Livermore, CA 94550 ......... 415-373-9230 
t UCE, Inc., 35 Rockland Rd, No!walk, CT 06854 ...........•...........•. 203-838-7509 

B-120 §-Product sold through distributors t-Product meets MIL specs EEM 1988 
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Switches, Paddle Handle-5100 
§ Arcolec:tric Corp., 9001 Canoga Ave., Canoga Park, CA 91304, 818-700-1933 

................................................................. 801651 
§ Arrow Hart Components, Cooper Industries, P.O. Box 9050, Charlottesville, VA 

22906-9050,804-973-4411 •••••••••••••.••••••••••••.•••.••••.•••• a 01661 
§ Augat A_Itch, 1551 Osgood St, N. Andover, MA 01845, 617-1185-4371 

. ••••.•••.••••.•.•..•••.•••. ................................. a01656-1657 
§ Carllngswftch, Inc., 80 Johnson Avenue, Plainville, CT 08062-1156, 203-793-9281 

....................................................... a01666-1667,1669 
§ Dal-Ichl Sholl of Amer., Inc., 150 Fifth Ave., Suite 845, Naw York, NY 10011, 

212-691-9050 ••.••.•••..•••.••.••••••••••••.••••••.•••.••.••••••. a 01691 
§t Dlgllran Division, Xcel Corporation, 3100 Naw York Dr., Pasadena, CA 91107, 

818-791'5600 .................................................... a 01694 
EnTech Corporation, 17A Hennan Drive, Simsbury, CT 08070, 
203~-274O;2O3-651-9557 ....................................... a01701 

§ ITW Swltchea, illinois Tool Works, 6615 W. Irving Park Rd., Chicago, IL 80634, 
312-282-4040 ............................................... a01734,1741 

§ Marquardt Switches Inc., Route 20 East, P.O. Box 465, Cazenovia, NY 13035, 
315-655-8050 .................................................... a 01759 

§McGIII Manufacturing Co., Inc., 909 North Lafayette Street, ValparaiSO, IN 46383, 
219-465-2200 ............................................... a 01784-1765 

§ Micro Switch, A Honeywell Dlv., 11 W. Spring St, Freeport, IL 61032, 
815-235_ ............................................... a01n2-1n3 

§ NKK Swftchea of America, Inc., 14415 N. Sc_ale Rd., Scottadale, AZ 85280, 
802-99HI942 ............................................... a01n6-17n 

Airpax Corp., Woods Rd., Cambridge. MD 21613 ........................ 301-228-4600 
§Alpha Products, Inc, 5740 Corsa Ave. # 104, Westlake Village, CA 91362 

· . .. . .. .. . .. .. .. . .. .. .. . . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... ............. 818-889-9304 
§American Sw~ch Corp, 134 Water St., Wakefield, MA 01880 ............ 617-248-1007 

Augat Inc, 33 Perry Ave., Box 779, Attleboro, MA 02703 ....... 617-222-2202 
§C & K Components, Inc, 15 Aiverdale Ave., Newton, MA 02158-1082 ... 617-964-6400 
tC~ol Sw~ch Inc, Box 890, Danbury. CT 06810 ............... 203-744-3300 
§ ColrrHersee Co, 20 Old Colony Ave, Boston. MA 02127-2467 ......... 617-268-2100 

Computron Display Systems, Xcel Corporation. 3100 New Vorl< Drive. Pasadena, CA 
91107............................................................... 818-791-5600 

§ CTS Corporation. Sw~ch Div, Paso Robles, 500 Linne Rd., Paso Aobles, CA 93446 
· .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .................. 805-238-0350 

§Dreefs S~ch.lnc, 3782 Hawthorn Ct. Waukegan.IL 60087 ............ 312-662-7667; 
8()o'323-9605 

§t Eaton Corp.!Cutler-Hammer Prods, Aerospace & Commercial Controls Div, 4201 N. 
27th SI., Milwaukee, WI 53216 .. .. .. .. .. .. .. .. .... .................. 414-449-7487 

ICQ-RALL V Corporation. 2575 E Bayshore Rd., Palo Ana, CA 94303 . . .. 415-856-9900 
§J..B-T Sw~ches, Cutler-Hammer Pr0ds., Eaton Corp, Box 1904. New Haven, CT 06509 

· . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. .. .. . . . . . . . . .. ................ 203-772-2220 
t Line Electric Products, 122 Naubuc Ave, Glastonbury. CT 06033 ........ 203-659-3573; 

H!()o'33H 137 
§tMachine Components Corp., 70 Newtown Rd., Plainview, NY 11803 .... 516-694-7222 

Manufacturers Componen~ Inc., 2260 W. 77 St., Hialeah. FL 33016 ...... 305-556-4481; 
8()o'367-0377 

§ MG Electronics, 32 Ranick Rd., Hauppauge. NY 11786 ................. 516-582-3400 
§ Power Dynamics Inc, 59 Lakeside Ave, P.O. Box 539. West Orange, NJ 07052 

....................................................................... 201-736-5722 
§Seacor. Inc., 123 Woodland Ave, Westwood, NJ 07675 .................. 201-666-5600 
§Shokai Far E~ Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 

SMK Electronics CorPoration. U.SA. 1901 Nanc~a Cir, Placentia, CA 92670 
.................................................... ;.................. 714-998-0960 

§ Spernco Sw~ches, 23425 Harper. Box 386. St Clair Shores, MI 48080 ... 8()0.482-2828 
§ S~chcraft, Inc., A Aaytheon Company, 5555 N. Elston, Chicago, IL 60630 

· ............. ; . . .. . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . ... 312-792-2700 
§ Syracuse Electronics, Pass & Seymour, Inc, P.O. Box 4822, Syracuse, NY 13221 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ................... 315-468-6211 

Switches, Peripheral-5100 
Advanced Systems Concepts, 2333 N. Lake Ave., Altadena, CA 91001, 

818-79HI983 .................................................... 001143 
MarLee Switch .Co., 933-0 N. Central Ave., Upland, CA 91786, 714·982~988 

................................................................. a 01756 
§ Dataprobe, 170 Coolidge Ave, Englewood, NJ 07631 ................... 201-569-8484 

Electro Standards Lab., Inc. p.o. Box 9144, Providence, AI 02940 . . . . . .. 401-943-1184 
ELMA Electronic Inc., 41440 Christy Str~ Frerno~ CA 94538 ......... 415-656-3400 
EM.S. Div. of Sandberg Industries, 2922 Dow Str~ Tustin, CA 92680 ................ . 

714-669-9473 
§Glasgal Communications, Inc., 151 Veterans Dr, Northvale. NJ 07647 .. 201-768-8082 
§ T -Bar Incorporated. Data Sw~ch Corporation. 1 Enterprise Dr, SheHan, CT 08484 

.............................. ......................................... 203-926-1801 
t Terminal Data Corp. 15733 Crabbs Branch Way, Rockville, MD 20855 .. 301-921-8282 
§ Via West Inc, 534 N. Stone Ave, Tucson, AZ. 85705 .................... 602-623-5716 

Switches, Photoelectric-3700 
§ Clairex ElectroniCS, Clalrex Corporation, 580 S. 3rd Ave., Mt. Vernon, NY 10550, 

914-664-6802 .................................................... a 01270 
§ EG & G Vactec, 10900 Page alvd., St Louis, MO 63132, 314-423-4900 • •• a 01271 

HEI,Inc., Hybrid Electronics Div., 1495 Steiger Lake Ln., VictOria, MN 55386, 
612-443-2500 ............................................... a01272-1273 

§Banner Engineering Corp, 9714 - 10th Ave. N., Minneapolis, MN 55441 
....................................................................... 612-544-3184 

Elector. Inc., 805 Spring Daie Dr, Exton, PA 19341 ....... 215-524-2000;8()O.441-8246 
EG&G Ratron,lndustrial Division, Saugerties, NY 12477 .............•.. 914-248-3401 

§ Electromatic Controls Corp., 2495 Pembroke Road, Hollman Estates. IL 60195-2010 
· ................•.....•.................... " . . . . . .. . .•. . . . . . .. . . . .. .. 312-882-5757 

§Furnas Elec., 1197 McKee St, Batavia, IL 60510 ........................ 312-87~ 
§ Grasslin Controls Corp., Dieter Grasslin Feinwerktechnik, 45 Spaar Rd., Ramsey. NJ 

07448 .............................................................•.. 201-825-9696 
HEI, Inc, Optoelectronics Div, 1495 Steiger Lake La, P.o. Box 5000, Victoria, MN 55386 

...................•.........•......................................... 612-443-2500 

Switches, Power-5100 
§ McGill Manutacturing Co, Inc., 909 North i!alayette Str~ ValparaiSO, IN 48383 

.. . .. . . . .. .. .. . . . . . .. . . . . . . . . . . . •. . .. .•. . .. .. . . . . .. . . . . . . .... . . .. .. . . .. 219-465-2200 
§ Micro S~ch, A Honeywell Div, 11 W. Spring SL Freeporl.lL 61032 .... 815-235-6600 
§ Omron Elctms., Inc, Control Comps. Div, One E Commerce Dr, Schaumburg, IL 60173 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .. 312-843-7900 
§ Optek Technology. Inc., 345 Industrial Blvd., McKinney, TX 75069 ....... 214-542-9461 

Opto Technology. Inc, 562 Chaddick Dr, Wheeling, Il60090 ........... 312-537-4277 
§ Photos~ch Div, Allen Bradley Co, 265 Winter St., Wanham, MA 02154 

........................................................... 617-466-8000 
§ Redington Counters, 130 Addison Rd.,' Windsor, CT 06095 .............. 203-688-6205 

Rehlander Assocs., IleA Bridge St., Baverly. MA 01915 ................. 617-922-5961 
Scanning Devices, Inc, 108 Elm St., Wanham, MA 02154 ............... 617~91-8991 

tSquare 0 Co, Executive Plaza, Palatine, IL 60087 ...................... 312-397-2800 
Sw~ches Unlim~ed, Inc., 34-11 56th SL Woodside. NY 11377 ............ 718-478-5000; 

8()o'221-0487 
§tTRW Optoelectronics Div, 1215 W. Crosby Rd., Carrolnon, TX 75006 ... 214-323-2200 

Switches, Port Sharing-5100 
Advanced Systems Concepts, 2333 N. Lake Ave., A_na, CA 91001, 
818-791~3 .................................................... 001143 

C~ol Sw~ch Inc, Box 890. Danbury, CT 06810 ....................... 203-744-3300 
Capulum Cable Technology, Ltd., 106-195 Stafford Aoad, Nepean, Ontario, CANADA 

K2H 9Cl ............................................................. 613-726-1986 
§ Complexx Systems, Inc, Astrocorn Corp, 4930 Aesearch Dr, Huntsville, At.. 35805 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . .. . .. . . 205-83<H1310 
§Dataprobe.170CoolidgeAve, Englewood, NJ 07631 ................... 201-569-8484 
§ Electro Standards Lab., Inc., P.O. Box 9144. Providence, RI 02940 ....... 401-943-1164 
§GlasgaJ Communications, Inc, 151 Veterans Dr. Northvale, NJ 07847 .. 201-768-8082 

Inlormalion Transfer Indllnc. Box 357. Holcomb. NY 14489 ............ 718-657-7074 
L-Corn Inc, 1755 Osgood SI., N. Andover, MA 01845 ................... 617-682-6936 

§ Micom Systems, Inc., 4100 Los Angeles Ave. P.O. Box 8100. Simi Valley. CA 
93062-8100 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . .. 805-583-8600 

§ T-Bar Incorporated, Data Sw~ch Corporation, 1 Enterprise Dr, Shelton, CT 06484 
....................................................................... 203-928-1801 

§Terminal Data Corp., 15733 Crabbs Branch Way. Rockville, MD 20855 .. 301-921-8282 
§ Via West Inc, 534 N. Stone Ave., Tucson, AZ. 85705 .................... 602-623-5716 

Switches, Power-5100 
Arcolectric Corp., 9001 Canoga Ave., Canoga Park, CA 91304,818-700-1933 

................................................................. a0 1655 
Aromst Corp., 629 Cantral Avenue, New Providence, NJ 07974. 201-484-3550 

................................................................. a 013n 
§ Arrow Hart Components, Cooper Industries, P.O. Box 9050, Cherlottesvllle, VA 

22906-9050,804-973-4411 ........................................ a01661 
§ C & K Components, Inc., 15 Riverdale Ave., Nawton, MA 02158-1082, 

617-984~00 ............................................... a01663-1664 
§Carlingswltch, Inc., 80 Johnson Avenue, PlainVille, CT 08062-1156,203-793-9281 

................................................................. a0 1669 
§ Chenry Electrical Products, Chenry Corporation, 3800 Sunset Avenue, Waukegan, 

IL 80087,312-360-3500 ........................................... a 01674 
t Cole Instnuments, 2650 S. Croddy Way, Sants Ana, CA 92704,714-556-3100 

................................................................. a01676 
CTS Corp., Electromechanical Dlv., (Formerly Elkhart Dlv.), 1142 W. Beardaley 

Ave., Elkhart, IN 46514, 219-295-3575 .............................. A01908 
§t CW Industries, 130 James Way, Southhampton, PA 18966, 215-355-7080 

................................................................. a0 1688 
§ DaHchl Shoji of Amer., Inc., 150 Fifth Ave., Suite 845, New York, NY 10011, 

212-691-9050 ............................. :...................... a01691 
§ Dreefs Switch, Inc., 3782 Hawthorn Ct., Waukegan, IL 80087, 

312-662-7667;800-323-9805 ••••.•.• :.............................. a01695 
§ Durakool, Inc., American Electronic Components, 1010 N. Main St., Elkhart, IN 

46514,219-284-1116 ............................................. a 01696 
§ EAO Switch Corp., 198 Pepe's Farm Rd., P.O. Box 552 MO, Millord, CT 08480, 

203~n-45n .................................................... a 01697 
§t Electro-Mech Components, Inc., 1826 N. Floradale Ave., South EI Monte, CA 

91733-3689,818-442-7180 .••••.•..•••••.••..••.••••.•••••••• a 01702-1703 
§ Electronic Components Groupe, Stein Industries, Inc., 26 North 5th Street, 

Minneapolis, MN 55403, 612-375-9639;800~2H719 •••••.•.•••..••.• a01704 
t EnTech Corporation, 17A Hennan Drive, Sirnebury, CT 08070, 

203-658-2740;203-651-9557 ....................................... a 01701 
§t Heinemann Electric Co., arunswlck Pike, AIL RIa. # 1, P.O.Box 6800, 

Lawrenceville, NJ 08848~800, 809-882-4800 •••.•..•..••.••..••.•.• a 01316 
Hennetlc Switch, Box 1325, Hwy. 92 .. Chickaaha, OK 73018, 405-224-4046 

................................................................. a01724 
§ m· Schadow, 8081 Wailace Rd., Eden Prairie, MN 55344, 612-934-4400 •.•••• 

a01733 
§t ITW Switches, Illinois Tool Works, 6615 W. Irving Park Rd., Chicago, IL 80634, 

312-282-4040 ............................................... a 01734,174O 
tKIIovac Corp., Box 4422, Sants aarbara, CA 93140, 805-684-4580 .• a 01510,1512 
§ Marquardt Switches Inc., Route 20 East, P.O. Box 465, CazenOVia, NY 13035, 

315-655-8050 .................................................... a 01759 
Marway Prods. Inc., 311 N. Clara St., Sants Ana, CA 92703, 714-973-1800 

................................................................. 002132 
§ Mepco/Centralab, North American Philips Corporstlon, Hwy. 20 W., P.O. Box 858, . 

Ft. Dodge, IA 50501, 515-573-1300 ................................. a o1769 
§NKK Switchea of America, Inc., 14415 N. ~ale Rd., Sc_ale, AZ 85280, 

802.gg1~942 .................................................... a 01n6 
§t Oak Switch Systems, 100 S. Main St, Crystel Lake, IL 80014, 815-459-5000 

................................................................. a 01n8 
Omron Elctrns., Inc., Control Compa. DiY., One E. Commerce Dr., Schaumburg, IL 

80173,312-843-7900 ............................................. a·1781 
Oslo Controls, 328 Industrial Ave., Cheahire, CT 07096-1511,203-272-2794 

................................................................. a 01782 
Otto Controls, Otto Engineering, 2 E. Main St, Carpentersville, IL 80110, 

312-428-7171 ....................... , ............................ a 01785 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Switches, Power-5100 (Cont'd) 
§ Preh Electronic IndU$lrles, Inc., 470 E; Main St., Lake Zurich, IL60047-2578, 

312-438-4000 •••••••••••••••••••••••••••••••••••••••• ',' •.•• " • •• • B-l786 
tRoss Engineering Corp., 540 Westchester Dr., Campbell, CA 95008, 408-377-4621 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ;;. B-l577 
§ Schulter, Inc., 1016 Clegg Ct., Petaluma, CA 94952, 707-778-6311 •• C-1547-1548 

Shallco, Inc., Box 1089, Smithfield, NC 27577, 919-934-3135 •••••• B-1791-1793 
Shogyo International Corp., 287 Northern BlVd., Great Neck, NY 11021, 

516-466-0911 ••••••.•••••••••••••••••••••••••••••••••••.•••• B-1794-1795 
Standex Electronics, Standex International, 4538 Camberwell Rd., Cincinnati, OH 

45209, 513-871-3777 •.•••••••••••••.•••••••••••••••.•••••••• B-1798-1799 
t ST!, Control Components Dlv., 9520 Black Mountein Rd., San DIego, CA 

92126-4507,619-568-7680;800-826-5053 ••••••••••••••••••••••••••• B-l590 
§ Swltchcrllft, Inc., A RaytheOn Company, 5555 N. Elston, Chicago, IL 60630, 

312·792-2700 •.•••••••••••••••••••••••••••••••••••••••••••••••••• B-1803 
Tech Labs., Inc., 500 10th St., Pallsadaa Pk., NJ 07650, 201-944-2221 '" B.1805 

§ Allen-Bradley Co., Industrial Control Div" 1201 S. Second St., Milwaukee, WI 53201 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . • . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . 414-382-2000 

§ Alps Electric (USA), Inc., 3553 N. First St, San Jose, CA 95134 ......... 408-946-6000 
§American Sw~ch Corp., 134 Water St., Wakefield, MA 01880 ............ 617-246-1007 
tAnalnc., 15 HaroldCt, Bay Shore, NY 11706 ........................... 516-231-9400 

§tASM, 525 Truck La, Smithfield, NC 27577 .............................. 919-934-3104 
§Augat Alcoswttch, 1551 Osgood Sl, N. Andover, MA 01945 ............. 617-685-4371 
t Aydin Vector Div, Aydin Corp., Box 328, Newtown, PA 18940-0328 ..... 215-966-4271 

Burgess Swttch Co, American Electronic Components, 1010 N. Main St, Elkhart, IN 
46515 ................................................................ 219-262-8608 

C & K/Unimax, Inc., C & K (,,omponents, Inc, Ives Rd., P.O. Box 152, WalHngford, CT 
09492 . . . . . .. . . . . .. .. .. . .. . .. . .. .. . . . . . . . . . .. . . .. . .. . . .. . .. . .. . .. .. ... 203-'269-8701 

Carbone-Ferraz, Inc, 14 Eastmans Rd. Parsippany, NJ 07054 ..........• 201·428-9400; 
aoo-526-9067 

§ Clare Division, General Instrument Corp. 3101 W. Pratt Blvd., Chicago, IL 60945 
................ ' .................................................. ; .... 312-262-7700 

§CTS Corporation, 905 West Blvd North, Elkhart, IN 46514 .............. 219-293-7511 
§ CTS Corporation, Sw~ch Div. Paso Robles, 500 Unne Rd., Paso Robles, CA 93446 

· ....... , . .. . .. .. . . . .. . .. . . . . .. . . . . . .. . . . . . . . . . . . . . . .. . .. . .. .. .. .. . . .. . 805-238-0350 
DeHa Products Corporation, 3823 Spinnaker Ct, Fremont CA 94538 .... 415-770-0660 

tDow-Key Microwave Corporation, 1667 Waner St., Ventura, CA 93003 .. 805-650-0260 
§t Eaton Corp.lMSC Products, 1940 Monrovia Avenue, Costa Mesa, CA 92627 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 714-942-2427 
§t Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div., 4201 N. 

, 27th Sl, Milwaukee, WI 53216 ........................................ 414-449-7487 
§t Electrosw~ch, Un~ of Electro Sw~ch Corp., 180 King Ave. Weymouth, MA 02188 

, . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 617-335-5200 
§Entech Systems, Inc., 17B HeRnan Dr. Simsbury, CT 06070 .•.......... 203-651-9557 
t FL Jennings, FL Inds., 970 Mclaughlin Ave., San Jose, CA 95122-2696 

· .................. , ................................................ '" 408-292-4025 
§tFumas Elec. 1197 McKee St, Batavia,IL 60510 ....................... , 312-879-6000 
§ Grayhillinc. 561 Hiligrove Ave., La Grange, IL 80525 .............. ,.... 312-354-1040 
§ Gunther, W. GmbH, Virnsberger Strasse 51, 0 8500 Numberg 82, WEST GERMANY 

· ............... , ................... , ......................... (0)911/65521 or 85520 
tJanco Corp. Box 3038-Gtenoaks Sta, Burbank, CA 91504 ..........•... 818-946-1800 
§ Landis & Gyr, Inc., 99 Castleton St, Pleasantville, NY 10570 ............ 914-747-3540 

Lucas Ledex, Inc. P.O. Box 427, Vandalia, OH 45377-0427 ............. 513-898-3621 
§tMachine Components Corp., 70 Newtown Rd., Plainview, NY 11803 •... 518-694-7222 

Manufacturers Component Inc., 2260 W. 77 St, Hialeah, FL 33016 ...... 305-556-4481; 
800-367-0377 

§ McGill Manufacturing Co. Inc., 909 North Lafayette Street Valparaiso, IN 46383 
...... ~ .......................................... , ..................... 219-465-2200 

J. R. Merritt Controls, Inc. 8 Crimmins Ad., Darien, CT 06820 ............ 203-'656-0143 
§ MG Electronics, 32 Ranick Rd., Hauppauge, NY 11788 ................. 516-582-3400 
tMICRA Corp., 120 Ricefield Lane, Hauppauge, NY 11788 ............... 516-231-8600 . 
§ Micro Sw~ch, A Honeywell Div. 11 W. Spring St, Freeport, IL 61032 .... 815-235-6600 

Noble U.SA, Inc., 5450 Meadowbrook Ct, Rolling Meadows, IL 60008 .. 312-364-6038 
§ OhmHe Manufacturing Co., 3601 W. Howard St., SkoI<ie, IL 60076 ....... 312-675-2600 
§Payne Engineering, Box 70, Scott Depot WV 25560 .................... 304-757-7353 

Power Dynamics Inc., 59 Lakeside Ave. P.O. Box 539, West Orange, NJ 07052 
· .........................•..........•....•............•.............. , 201-736-5722 

t Aadio Switch Corp. 94 S. Main St, P.O. Box A, Marlboro, NJ 07746 ..... 201-462-6100 
§ Relay SpeciaHies, 17 Raritlin Ad., Oakland, NJ 07436 ................... 201-337-1000 

ALC Electronics, Inc., 83 Radio Cir. Mt Kisco, NY 10549 ................ 914-241-1334 
Schallner EMC, Inc., Instr. Div. 825 Lehigh Avenue, Union, NJ 07083 ..... 201-851-0644; 

800-367-5566 
§Shokai Far East Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 

SMK Electronics Corporation, U.SA, 1901 Nancita Gir. Placentia, CA 92670 
.. . . ..• .. . .. . .. . .•.. ... .. . .• . . ... .. . .. . .. .. ... .. . .. .. ...•.. .. . .. . .. .. .. 714-996-0960 

§ Spemco SwOOhes, 23425 Harper, Box 388, St Clair Shores, MI 48080 .. 800-482-2828 
t Square 0 Co, Executive Plaza, Palatine, IL 60067 .•............•....... 312-397-2600 
§ Standard Grigsby, Inc., Flint .Industries, 920 Aathbone Ave., Aurora, IL 60507 

· . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. 312-844-4300 
§ Struthers-Qunn, Inc., Subsidiary 01 Nytronics,lnc. Lamb's Rd., P~rnen, NJ 08071-0901 

· • . . . . . • . . . . . . . • • . . . • . . . . . • • .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 609-589-7500 
§t Syracuse Electronics, Pass & Seymour, Inc. P.O. Box 4822, Syracuse, NY 13221 

....................................................................... 315-488-6211 
Tansttor Electronics, West Rd., P.O. Box 230, Bennington, VT 05201 .... 802-442-5473 
Teledyne Kinetics, Div. of Teledyne, Inc., 410 S. Cadres Ave., Solana Beach, CA 92075 

..•.....•...................•.....................•.........•.....•.... 619-755-1181 
§ USD Products, Cooper Industries, 7300 W. Wilson Ave., Chicago, IL 60658 

· . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . 312-687-4600 

SWitches, Pressure-5100 
t Prea-Al .. Trot Corp., 1009 Boston Poet Rd., Mamaroneck, NY 10.543, 

914-698-2026;800-431-2625 (outside NY) ...... _ ............. _ .. .... B.1787 
§ Automatic SwOOh Co., 5()-60 Hanover Road, Florham Parl<, NJ 07932 

...................... .............................................. .1-201-966-2000 
§t BarksdaIe.Controls Dlv, lmo Delavallnc., 3211 Fru~ Ave., P.O. Box 58843, Los 

Angeles, CA 90058 ........•...•....•......•..•.••.•..•..•.....•...... 213-'589-6181 

PRODUCT INDEX & DIRECTORY 
Cambridge Aeroflo Instruments, Inc., 900 Mount Laul1ll Circle, Shirley, MA 01464 

...... ; ............................ " .................................. 617-425-2346 
Cole-Hersee Co., 20 Old Colony Ave., Boston, MA 02127-2467' ......... 617-268-2100 

§ Crouzet'Controls, Inc., 1083 State Pkwy, Schaumburg,. IL 60173 ........ 312-943-'2200 
tEdclill Div. Systron Donner, 1711 So. Mountain Ave. Monrovia, CA 91016 

.................... , ............... ; .................................. 818-358-4571 
tElectro National, Matthews Ave., Canton, MS 39046 ..•......•..•.....•.. 601-859-5511 

Fasco Industries, Inc. Div. 01 Hawker Siddeley Grp. Pic., 601 North Federal Highway, 
Boca Raton, FL 33482 ............................................... 305-358-0600 

t Gunon Industrles,lnc., Servonic Div, 1644 Wh~er Ave., Costa Mesa, CA 92627 
· ........... , . . . . . . . . • . . . . . . • . . . . . . . . • . • . . . • . . . . . . • . . . .. 714-942-2400;800-854-4066 

§ IC Sensors, Inc., 1701 McCarthy Blvd., Milpitas, CA 95035 .. .. . .. .. .. • ... 408-472-1800 
. §Marsh Products, Inc., 336 McKee St., Batavia, IL 80510 ................. 312-879-8006 

Micro Sw~ch, A Honeywell Div, 11 W. Spring Sl, Freeport, IL 61032 .... 815-235-8600 
§ Norgren, 5400 South Delaware, UttIeton, CO 80120-1663 .............. 303-794-2611 
t Pressure Controls, Inc., 406 Cortlandt St, Belleville, NJ 07109........... 201-751-5003 
§ Reliance Electric Co, Marketing Info Center, P.O. Box 99502, Cleveland, OH 44199 

· .. .. .. . . . . . . .. .. . .. . . . . .. .. . . . . . .. .. .. . .. . .. . .. .. .. . .. .. . . . .. . .. . .. ... aoo-245-4501 
Sigrna-Netics, Inc., One Washington Ava, Fairfield, NJ 07006 •..•....... 201-227-6372 
Signal Systems Intemationa~ P.O. Box 198, Holmde~ NJ 07733 ......... 201-741-1120 

t Square 0 Co., Executive Plaza, Palatine, IL 60067 ...........•..•....... 312-397-2600 
§ TapaswHch Corp. of America, 100 Schmitt Blvd., Farmingdale, NY 11735 

...•...............•................................................... 516-694-6312 
Un~ed Electric Controls, 85 School St., Watertown, MA 02172 ......... 617-WA6-1ooo 

Switches, Program-5100 
§t American Research & Engineering, 1500 ExecutIVe Dr., Elgin, IL 60123, 

312-698-7245 .................................................... 1101642 
AMP, Box 3608, Harrisburg, PA 17105, 800-362-5673 ••••..•• _ .••• C.1165,1258 
Aries ElectroniCS, Box 130, Frenchtown, NJ 08825, 201-996-6941 ••••••• C·1278 
Cherry Electrical.Producta, Cherry Corporation, 3800 Sunset Avenue, Waukegan, 

IL 60087, 312-360-3500 ................................. _ .. • .. • .. • 1101674 
Crosspoint, Diy. of Info-Lne, 422 Cliff St., Fairview, NJ 07022, 201-941-4455 

•. _ ••••••••••••••.•••••••••••••••• _ •••••••••••••••••••••••••••••• B·1678 
CTS Corp., Electromechanical DiY., (Formerly Elkhart Dlv.), 1142 W. Beardsley 

Ave., Elkhart, IN 46514, 219-295-3575 .............................. B.1681 
§t Dlgitran Division, Xcal Corporation, 3100 New York Dr., Pasadena, CA 91107, 

818-791-5800 .................................................... B.l694 
§t EECO Incorporated, 1601 E. Chestnut Ave_, P.O. Box 659, Sante Ana, CA 

92702~659, 714-835-6000 ........................................ B·1898 
Grayhilllnc.,561 Hillgrove Ave., La Grange, IL 60525, 312-354-1040 

• •••••••••••••••••••••••••••••••••••••••• _ •••••••• _ • _ • • • • • •• Bo l717-1718 
tnter-Market, 1946 Lahigh Ave., Glenview, IL 60025, 312-729-5330 •••••• B.1728 

§ Interswltch, Wm. J. Purdy Co., 770 Airport BlVd., Burlingame, CA 94010, 
415-347-8217 .. _.................................................. Bo1823 

§ IVO Industrfes, Inc., 201 Industrial Way W., Eatontown, NJ 07724, 201-542-5151 
................................................................. B·1747 

JAE Electronics Inc., 1901A E. Cannegie Ave., Sante Ana, CA 92705-5504, 
714-250-8770 .................................................... B.1748 

§ Jolo Industries, 13921 Nautilus Dr., Garden Grove, CA 92643,714-554-6840 
................................................................. C·1410 

t Lucaa Ledex, tnc., P.O. Box 427, Vandalia, OH 45377-G427, 513-898-3621 
................................................................. B·l630 

Oak Switch Systems, 100 S. Main St., Crystal Lake, IL60014, 815-459-5000 
.................................. __ ............... _ ............. B·l778 

Shallco, Inc., Box 1089, Smithfield, NC 27577, 919-934-3135 _..... B.l790,l793 
§t Standard Grlgaby, tnc., Flint Industries, 920 Rathbone Ave., Aurora, IL 60507, 

312-844-4300.: .................................................. B.l796 
tTech Labs., Inc., 500 10th St., Palisades Pk., NJ 07650, 201-944-2221 .... a·1805 
§ Airllyte Etctrn8- Co. 56 New Hook Rd., P. O. Box 231, Bayonne, NJ 07002 

. .............................................................. , ....... 201-436-2230 
§AlpsElectric (USA), Inc., 3553 N. First Sl, San Jose, CA 95134 ......... 408-948-6000 
§ Amerace Corporation, Newburgh Rd., Hackettstown, NJ 07840 • . . • . . . . .. 201-852-1122 
§ American Control Products, Div. of Precision Tomer Co., Inc., 13 Westbrook Ind'L Pk, 

Westbrook, CT 09498 ............................... ,................ 203-399-6253 
Augat Inc., 33 Peny Ave. Box 779, Attleboro, MA 02703 ... ,............ 617-222-2202 

§Augat AlcoswHch, 1551 Osgood St, N. Andover, MA 01945 ............• 617-685-4371 
§ Automatic Timing & Controls Co, 201 So. Gulph Ad., King of Prussia, PA 19406 

....•.....................................•............. 215-337-5500;800-441-8245 
CDS - Colorado Data Sys., 3301 W. Hampden, Un~ C, Englewood, CO 80110 

................ : ...................... '," ............. 303-762-1640;8Oo-CDS-ATEI 
tCoIe Instruments, 2650 S. Craddy Way, Santa Ana, CA 92704 .......•.. 714-556-3100 

Computron Display Systems, )(cel Corporation, 3100 New York Drive, Pasadena, CA 
91107 ................................................................ 818-791-5600 

§ Cramer Co. Mill Rock Ad., Old Saybrook, CT 09475 .................... 203-388-3574 
§Crouzet Controls, Inc., 1083 State Pkwy, Schaumburg, IL60173 .....•.. 312-843-2200 

§tCTS Corporation, 905 West Blvd. North, Elkhart, IN 46514 .............. 219-293-7511 
§ Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div. 4201 N. 

27th St., Milwaukee, WI 53216 ........................................ 414-449-7487 
t Electrospace Systems, Inc. P. O. Box 831359, Richardson, TJ( 75083-1359 

................................................................. 214-470-2106/2107 
§ Grasslin Controls Corp. Dieter Grasslin Feinwerklechnik, 45 Spear Rd., Ramsey, NJ 

07446 ....................................•...................... : . . . . 201-625-9696 
§Gunther, W, GmbH, Vimsberger Strasse 51, 0 8500 Numberg 82, WEST GERMANY 

· .......................•.................•......•.....•...... (0)911/65521 or 65520 
Hewlell-Packard Co., 19310 Pruneridge Ava ctC, IFD. Cupertino, CA 95014 

...................................... ; . . . .. .. .. . .. . .. . . . . . .. . .. ... Call Local Sis. 011. 
t Interlace Products, Inc., 2185 S. Grand Ave., Santa Ana, CA 92705 ...... 714-548-4977 
t Lorch Electronics, Sub. of Vemilron Corp., 105 Cedar La, Englewood, NJ 07631 

....................................................................... 201-569-8282 
tLVC Industries, Inc. 23 HanseAve., Freeport, NY 11520 ................ 516-868-1900 
§ MEC AlS, Industriparken 23, Ballerup, DENMARK DK-2750 . •• . . • . . • .. 011-452-973366 
§ NKK Swttches of America, Inc.,· 14415 N. Scottsdale Rd., Scottsdale, f(Z 85260 

· . . . . . • . . . • • . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . • . . . . . . . . • . • . . • . . • . . • . . . . 602-991-()942 
Olektron Corp. Signal Technology Corp., 61 Sutton Road, Webster, MA 01570 

........................................................................ 617-943-7440 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY Switches, Pushbutton, lIIuminated-5100 (Cont'd) 
§ Power Dynamics Inc, 59 Lakeside Ave., P.O. Box 539, West Orange. NJ 07052 

.. . .. .. .. . ... .. . . .. . .. .. . . .. .. .. . .. . . . . . . . . . . . .. . . . . . . . .. .. .. • . . . . . . ... 201-73S-:5722 
tPrecision Mechanisms, 44 Brooklyn Ave, Westbury, NY 11590 ......... 516-ED3-5955 

. t Raymond Engrg. Inc., Rayoorder Prods. Div, 217 Smijh St, Middletown, CT 06457 
· . . . . . . . . . .. . . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . .. . .. .. 203-632-1000 

§Relay Specialties, 17 Raritan Rd., Oakland, NJ 07436 ................... 201-337-1000 
§ Sealectro-BICC Electronics, 40 Lindeman Dr, Trumbul~ CT 06611 ...... 203-372-4118 
§ Siemens Components, Inc, Special Products Div, 186 Wood Ave, South, Iselin, NJ 

08830 . . . . . . . . . . .. . . . .. . . . . . .. . . . . .. . . . . . . . . . . . . . . .. . .. .. .. .. . .. .. .. .. 201-321-3400 
SMK Electronics Corporation, U.sA, 1901 Nancita Cir, Placentia, CA 92670 

...... : ................................................................ 714-996-0960 
Standard Grigsby Inc, W. Gunther GMBH, Vimsberger Strasse 51, 0 8500 Numberg 82, 

WEST GERMANY ......................................... " . .. . .. . . . .. 0911-65521 
Techniques, Inc., 235 Jackson St, Englewood, NJ 07631 ............... 201-569-5900 

§Tenor Company. 17020 W. Rogers Dr, New Berlin. WI 53151 ........... 414-782-3800 

Switches, Proximity-5100 
§ Burgess Switch Co., American Electronic Components. 1010 N. Maln St, Elkhart, 

IN 46515, 219-262-8608 ........................ ................... B.1659 
Douglas Randall, 6 Pawcatuck Ave., Pawcatuck, CT 06319, 203-599-2075 

................................................................. B·1404 
§ Durakool, Inc., American Electronic Components, 1010 N. Main St, Elkhart, IN 

46514,219-264-1116 ............................................. B·1696 
FIlth Dimenslon. Inc., 601 New York Ave., Tran!on, NJ 08638, 609-393-8350 

................................................................. B·1711 
§ IVO Industries, Inc., 201 Industrial Way W., Eatontown, NJ 07724, 201-542-5151 

.................................................................. B·1747 
§t Risk, George, Inds., 602 S. Elm St, Kimball, NE 69145, 308-235-4645 ••• B.1833 

Standex Electronics, Standex In!emallonal, 4538 camberwell Rd., CinCinnati, OH 
45209,513-871-3777 ........................................ B·1798-1799 

t Aeroflex Laboratories Inc., MagnetiC Products Div., 35 Sou1h Service Road, Plainview. 
NY 11803 ........... . .................................... 516-694-6700 

§ Allen-Bradley Co, Industrial Control Div, 1201 S. Second St, Milwaukee. WI 53201 
........................................................................ 414-382-2000 

§Augat Aicoswitch. 1551 Osgood St, N. Andover. MA 01845 ............. 617-685-4371 
§ Clare Division. General Instrument Corp., 3101 W. Pratt Blvd., Chicago. IL 60645 

· . .. . . . . . .. . . . . . . . . . . .. . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . .. . .. . . . . .. 312-262-7700 
tCompu1er Components Inc., 629 Fifth Ave, Pelham. NY 10803 ......... 914-738-1611 

Douglas Electronics, 718 Marina Blvd., San Leandro. CA 94577 ......... 415-463-8770 
§Eaton Corp.lCu1ler·Hammer Prods. Aerospace & Commercial Controls Div, 4201 N. 

27th St, Milwaukee. WI 53216 ........................................ 414-449-7487 
§ Elector. Inc, 805 Spring Dale Dr, Exton, PA 19341 ....... 215-524-2000;800-441-8246 
t Eldec Corporation. Sensing Systems Div, 22000 Bothell Way-S.E., Bothell, WA 

98041-3002 .......................................................... 206-487-4000 
§ Electromatic Controls Corp, 2495 Pembroke Road, Hoffman Estates, IL 60195-2010 

....................................................................... 312-882-5757 
t Electro National, Matthews Ave, Canton, MS 39046 .............. ,...... 601-859-5511 

FSI/Fork Standards, Inc, 666 Western Ave, Lombard,IL 60148 .......... 312-231-3511; 
312-932-9380 

§ Fumas Elec., 1197 McKee St, Batavia, IL 60510 ......... ,.............. 312-879-6000 
tGiannfni Petro Marine, 9474 Chesapeake Dr, San Diego. CA 92123 ..... 619-569-1668 
§ Gordon Products, 67 Del Mar Dr, Brookfield, CT 06804 ................. 203-775-4501 
§ Gunther. W, GmbH. Vimsberger Strasse 51. 0 8500 Numberg 82, WEST GERMANY 

. . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . .. . . . . . .• . . .. .. (0)911/65521 or 65520 
§Hamlin, Lake & Grove Sis., Lake Mills, WI 53551 ........................ 414-648-2361 

INRESCO.Inc., 654 Ocean Road, PI Pleasan~ NJ 08742 ...... 201-892-5881 
Kessler-EIHs Prods., 120 1st Ave, Atlantic Highlands, NJ 07716 .......... 201-291-0500; 

800-631-2165 
§Micro Sw~ch, A Honeywell Div, 11 W. Spring St, Freeport;1L 61032 .... 815-235-6600 
§ Namco Controls, An Acme-Cleveland Co, 7567 Tyler Blvd., Mentor. OH 44060 

. . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 216-946-9900 
§Norgren, 5400 Sou1h Delaware, Littleton, CO 80120-1663 .............. 303-794-2611 

§t NTK Technical Ceramics, NGK Spark Plugs (USA). Inc, 99 Morris Ave.,Springtield. NJ 
07081 ................................................ 201"376-6070 

§ Omron Elctms., Inc, Control Comps. Div, One E. Commerce Dr, Schaumburg, IL 60173 
...................................................................... 312-843-7900 

§ Photoswijch Div, Allen Bradley Co, 265 Winter St, Wahham. MA 02154 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617-466-6000 

t Raymond Engrg. Inc, Raycorder Prods. Div, 217 Smnh St, Middletown. CT 06457 
· ..................................................... _. . . . . . . . . . . . . . . . 203-632-1000 

§ Redington Counters, 130 Addison Rd., Windsor. CT 06095 .............. 203-688-6205 
Rehlander Assocs., 11SA Bridge Sl, Beverly. MA 01915.... 617-922-5961 

§Scientific Technologies, Optical Sensor Div.lnc, 31069 Genstar Rd., Hayward, CA 94544 
....................................................................... 415-471-9717 

Sensor Corp, Box 140. Scottdale. PA 15693 ............................ 412-887-4080 
Signal Systems International. P.O. Box 198. Holmdel. NJ 07733 ......... 201-741-1120 
Skan-A-Matic. Electro Corporation, Rou1e 5 Wes~ Elbridge. NY 13060 .. 315-689-3961 
Spectron Glass & Electronics, Inc., 595 Old Willets Path, P.O. Box 13368, Hauppauge. 

NY 11788 ............................................................ 516-582-5800 
§ Spemco Swijches, 23425 Harper. Box 386. 51 Ci8ir Shores, MI 48080 .' 800-482-2828 
t Square 0 Co, Executive Plaza, Palatine. IL 60067 ..... ,................ 312-397-2600 

Tane Alarm Products, 247-40 Jericho Tpke, Floral Park, NY 11001 ..... 516-328-3351 
Transducers and Systems, A Prime Technology Company, Twin Lakes Rd., P.O. Box 

185, N. Branford, CT 06471 .......................................... 203-481-5721 
Transducer Systems, Inc., 1510 Delp Dr, Kulpsville, PA 19443 .......... 215-256-4611 

§ Tn-Tronics Co Inc, 6902 Cypress Park Drive. Tampa, FL 33622 ......... 813-886-4000; 
800-237-0946 

§ Veeder-Root, 70 Sargeant St, Hartford, CT 06102 ...................... 203-527-7201 
tWhiftaker Corp, 10880 Wilshire Blvd., Los Angeles, CA 90024 .......... 213-475-9411 

Switches, Pushbutton, IIIuminated-5100 
§ American Switch CcHp., 134 Water St, Wakefield, MA 01880,617-246-1007 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• B·1643 
§ Arcolectric Corp .• 9001 C8noga Ave., canoga Park, CA 91304, 818-700,1933 

•.•••.••••••••••••••••••••••••••.•••••••••••••••••••••• 801652,1654-1655 

§Arrow Hart Components, Cooper Industries. P.O. Box 9050, CharlottesVille. VA 
22906-9050,604-973-4411 ......................................... B.1661 

§ Augat Alcoswitch, 1551 Osgood St, N. Andover, MA 01845,617-885-4371 
............................................................. B·1656-1657 

§ Burgess Switch Co., American Electronic Components, 1010 N. Main St, Elkhart, 
IN 46515, 219"262-8608 ........................................... B.1659 

§ C & K Components, Inc., 15 Riverdale Ave., Newton. MA 02158-1082, 
617-964-6400 ............................................... B·1662-1663 

§t C & K/Unlmax, Inc., C & K Components, Inc., lYe. Rd., P.O. Box 152, Wallingford, 
CT 06492,203"269-8701 ................................ :......... B.166S 

Cherry Electrical Products. Cherry Corporation, 3600 Sunaet Avenue, Waukegan, 
IL 60087,312-360-3500 ........................................... B.1675 

CW Industries, 130 James Way, Southhampton. PA 18966, 215-355-7080 
................................................................. B·1689 

§ Dal·lchl Shoji of Amer., Inc., 150 FIlth Ave., Suite 845, New York, NY 10011, 
212-691-9050 ••••.••• '.. .......................................... B.1691 

§ Dlallght Corp., North American Phillpa, 1913 Atlantic Ave •• Manasquan, NJ 08736, 
201-223-9400 .................................................... B·1693 

§tDlgltran Division, Xcal Corporation, 3100 New York Dr., Pasadena, CA 91107, 
818-191-5600 .................................................... B.1694 

§ Dreefs SWitch, Inc., 3782 Hawthorn Ct, Waukegan, IL 60087, 
312-682-7687;600-323-9805 ....................................... B·1695 

§ EAO Switch Corp., 198 Peps's Fann Rd., P.O. Box 552 MO, Milford, CT 06480, 
203-877-4577 .................................................... B.1697 

§t Electro-Mach components, Inc., 1826 N. FIoradale Ave., South EI Monte, CA 
91733-3689,818-442-7160 ................................... B·1702-1703 

§ Electronic Components Groupe, Stain Industries, Inc., 26 North 5th Straet, 
Minneapolis, MN 55403, 612-375-9639;600-826-8719 ••••• •••••.•••.•• B·1704 

t EnTech Corporation, 17A Hennan Drive, Simsbury, CT 08070, 
203-658-2740;203"651"9557 ......... ,............................. B·1701 

Hesoo Components, Inc., 247-40 Jarlcho Tpke., Bellrose Village, NY 11001. 
516-328-9292 .................................................... B·1723 

§ IDEC Corporation, 1213 Elko Drive, Sunnyvale, CA 94089-2211, 408-74HI550 
................................................................. B·1725 

§ ITT Schadow, 6081 Wallace Rd., Eden Prairie. MN 55344, 612-934-4400 •....• 
B·1732 

§t /TW Switches, Illinois Tool Works, 6615 W. Irving Park Rd., Chicago. IL 60634. 
312-282-4040 ................... _........................... B.1734-1739 

t Lucas Ledex, Inc., P.D. Box 427, Vandalia, OH 4537700427, 513-898-3621 
.... .... ............................................... B·1630.1752-1753 

§ Marquardt Switches Inc., Route 20 East, P.O. Box 465, cazenovia, NY 13035, 
315-655-8050 ............................................... B'1760-1761 

§ Mechanical Enterprises, 461 carlisle Dr" Herndon, VA 22070, 703-435-9496 
................................................................. B·1767 

§ Mepco/cantraleb, North American Phlllpa Corporation, Hwy. 20 W., ",.0. Box 858, 
Ft. Dodge, IA 50501, 515-573-1300 ................................. B·1770 

t Mlcroavionlcs Corp., 3198-K Airport Loop Dr., Coata Mesa, CA 92626, 
714-957"6904 .................................................... 0.1136 

§t Micro Switch, A Honeywell Div., 11 W. Spring St, Freeport, IL 61032, 
815-235-6600 ............................................... B·1772-1773 

§ NKK Switches of America, Inc., 14415 N. Scottsdale Rd., Scottsdale, AZ 85280, 
602-99HI942 ............................................... B.177&-1777 

§t Dak Switch Systems, 100 S. Main St, Crystal Lake, IL 60014, 815-459-5000 
................................................................. B·1778 

§ Omron Elctms., Inc., Control Comps. Dlv., One E. Commerce Dr., Schaumburg, IL 
60173,312-843-7900 ............................................. B.1781 

Dalo Controle, 328 Industrial Ave., Cheshire, CT 07096-1511,203-272-2794 
................................................................. B·1782 

§ Preh Electronic Industries, Inc., 470 E. Main St, Lake Zurich, IL 60047-2578, 
312-436-4000 .................................................... B·1786 

t Risk, George, Inds., 802 S. Elm St, Kimball, NE 69145, 308-235-4645 ••• B·1833 
§ Schurtsr, Inc., 1016 Clegg Ct, Patsluma, CA 94952,707-778-6311 •• C·1547-1548 
§ Shelly Aasoclates, Inc., 14281 Chambers Road, Tustin, CA 92680, 714-869-9850 

................................................................. B·1092 
t Shogyo Intamational Corp., 287 Northern Blvd., Great Neck. NY 11021, 

516-466-0911 ............................................... B.1794-1795 
§ Sorenson Ughted Controls, 75 Locust St, Hartford, CT 06114, . 

203-527-3092;1-800-243-0240 ..................................... B.1161 
§ Swllchcralt, Inc., A Raytheon Company, 5555 N. Elaton, Chicago, IL 60630, 

312-792-2700 ............................................... B.1601-1603 
Veetronix, Inc., Sub. Reach Electronlca, Box 480, Laxlngton, NE 68850, 

308-324-4600 ............................................... B.1606-1607 
§Adalet-PLM Div. Div. Scott & Fetzer Co, 4801 W. 150th St, Cleveland, OH 44135 

.. . . . . . . . . . . . . . . .. . . . . . . . .. . • . . . •. . . . .•. ... . . . . . . . . . . . . . . . . . . . . • . . . . . .. 216-267-9000 
Advanced Input Devices, W. 250 A.l.D. Dr, Coeur d·AIene. 10 83814 ..... 208-765-8000 

t Aerospace Optics, Inc, 3201 Sandy La, Fort Worth, TX 76112 .......... 817-451-1141 
§ Allen-Bradley Co, Industrial Control Div, 1201 S. Second St, Milwaukee, WI 53201 

....................................................................... 414-382-2000 
§ Alpha Products, Inc, 5740 Corsa Ave. # 104. Westlake Village. CA 91362 

· . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 818-889-9304 
§Alps Electric (USA). Inc., 3553 N. First St, san Jose, CA 95134 .......•. 408-946-6000 
§ Bowmar Instrument Corp., Data Entry Division, 4640 1261h Ave. N, Clearwater. FL 

34622-4796 ... . . .. .. . . .. . ... . . . . . . . . . . ... ... .. .. . . .. ... .. .. .. .. . . . ... 813-573-2525 
§ Brady. W. H, Co, Xymox Div. 8225 W. Parkland Ct, P.O. Box 571. Milwaukee. WI 53201 

'. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 414-355-8300 
t Capijol Swnch Inc., Box 890, Danbury, CT 06810 ....................... 203-744-3300 

Computron DIsplay Systems, Xcel CorporatIon, 3100 New York Drive, Pasadena, CA 
91107 ................................................................ 818-791-5600 

§ CTS Corporation, Swooh Div, Paso Robles, 500 Unne Ad., Paso Robles, CA 93446 
· .. . . .. . .. . .. . .. . .. . . . . . • . .... .. . .. .. .. . .. . . .. .. . .. . .. . .. . .. .. . .. . . .. .. 805-238-0350 

§t Eaton Corp./MSC Products, 1640 Monrovia Avenue, Costa Mesa, CA 92627 
· ....... c .........•........•....... '" •. .•. • . .•.. . . .. .. •.. ..•.•. .. . .... 714-642-2427 

§t Eaton Corp./Cut\er-Hammer Prods, Aerospace & Commercial Controls Div, 4201 N. 
27th St, Milwaukee, Wi 53216 .•...........••.........•.............•. 414-449-7487 

§ Electrio Switches, Inc., 2478 Fletcher Dr, Los Angeles, CA 90039 ....... 213-66Q-1310 
tEntech Systems, Inc., 17B Herman Dr, Simsbury, CT 06070 203-851-9557 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Switches~ Pushbutton, lIIuminated;..5100 (Cont'd) PRODUCT INDEX & DIRECTORY 
§Entrelec, Cogenel, Inc., 2 Ram Ridge Rd.. Spring Valley, NY 10971 ...... 914-425-7460 

§tE-Tron Corporation. 30 Ethel Rd.. Edison. NJ 08817 ..........•..... ; ... 201'287_9039 
§t Furnas EIec.. 119?: McKee St. Batavia.IL 60510 ..................... " .312-879-6000 

§ GG-Thorsen, 1 SOl Morgan St. P.O. Box 1209, Rockford. IL 61105-1209 
............... -. ...................................................... 815-968-9661 

§ General Control Co., 11 Cote IndL Pk., Gollston.. NH 03045 . . . . . . . . •• . . .. S03'669-2844 
Ghielmetti, Inc., 6290 Sunset Blvd.. Ste. 1126, Los Angeles, CA 90028-8770 

.......................................... '............................ 213-463-5111 
GM Nameplate, Inc., 2040 151h Ave. West seattle. WA 98119 .......... 206-284-2200 

§'Grayhillinc., 561 Hilll;Irove Ave., La Grange,IL 605~5 ................ ,.. 312-354-1040 
lCD-RALLY Corporation, 2575 E. Bayehore Rd.. Palo AHo, CA 94303 .,.. 415-858-9900 

§ Industrial Electronic Engineers, 7740 Lemona Ave., Van Nuye, CA 91405 
· ...................................................................... 818-787-0311 

Interface Products, Inc, 2185 S. Grand Ave., Santa Ana. CA 92705 ...... 714-549-4977 
ISL Products Inn Ltd.. 235 P Robbins Lane, Syossel, NY 11791.s093 .. 51&937-3475 
JAE Electronics Inc., 190tA E carnegie Ave., Santa Ana. CA 92705-5504 

..... : .......................................................... ,...... 714-250-8170 
§tJanco Corp, Box 3038-Glenoaks Sta, Burbank, CA 91504 .......... ; ... 818-846-1800 

tJay-EI Prods., Sub. Ducommun Inc., 1859 W, 1691h SI., Gardena. CA 90247 
....................................................................... 213-323-7130 

§ J-B-T SwHches, Cutler-Hammer Prods., Eaton Corp., Box 1904, New Haven, CT 06509 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. 203-172-2220 

Kaut & Bux Manufacturing Co, 675 Tower Rd.. P.O. Box 867, Mundelein. IL 60060 
· ............................ , .. . .. . .. . . . . . . . . . . .. . . . . . . . . . . .. . .. ... . ... 312-949-8505 

t Korry Electronics Co, Criton Technologies, 901 Dexter Ave. N., Seattle, WA 98109 
.................... : .................................................. 206-281-1300 

§H. Kuhnke, Inc., 26 W. Highland Ave., Allantic Highlands, NJ 01716 ....... 201-291-3334; 
800-221-0714 

Leecraft MIg, 21-02 44th Rd.. Long Island CHy, NY 1'1101 .............. 718-392-8600 
§ Litteiluse, Inc., Sub. 01 Tracor, Inc, 800 E Northwesl Hwy, Des Plaines, IL 60016 

............................. , ......................................... 312-824-1186 
Manufacturers Component Inc., 2260 W. 77 St. Hialeah, FL 33016 ...... 305-556-4481; 

800-367-0377 
§ Max~Swnch Co, Sub. of EECO, 9697 East River Rd., Minneapolis, MN 55433 

....................................................................... 612-755-7660 
§ McGill Manufacturing .Co, Inc, 909 North Lafayette Street Valparaiso, IN 46383 

· , .. . . . . . . . . . . . . . . . . . . . . . . .. . .. . . .. . . . .. . . . .. . .. . .. . . . . . . . . . . . . . . . . . . .. 219-465-2200 
§ MEC AlS, Industriparken 23, Ballerup, DENMARK DK-2750 ........... 011-452-973366 

Methode Electronics, Inc., 7444 W. Wilson Ave, Chicago, IL 60656 ...... 312-867-9600 
§ MG Electronics, 32 Ranick Rd.. Hauppauge, NY 11788 ................. 516-582-3400 
t MiII~Switch Corp., Box 67, Gladwyne, PA 19035 ...........•............ : 215-M12-9222 
§ MOLE)(, Inc, 2222 Wellington Ct, Lisle, IL 60532 ....................... 312-969-4550 
§Pres-Air-Trol Corp, 1009 Boston Post Rd.. Mamaroneck, NY 10543 ...... 914-698-2026; 

800-431-2625 (outside NY) 
§ Qualtel< ElectroniCS Corp, 7158 Industrial Pk. Blvd., Mentor,OH 44060 .. 216-951-3300 
§Relay Specialties, 17 Raritan Rd.. Oakland, NJ 07436 ................... 201-337-1000 

Saint'Switch, Inc, 103 N. 11th Ave,Box 604, Sl Charles, IL 60174 ...... 312-317-3779 
§Seacor, Inc, 123 Woodland Ave, Westwood, NJ 07675 .................. 201-666-5600 

Shin-Etsu Polymer, 34135 7th SI., Union CHy, CA 94587 ............... 415-475-9000 
§Shokai Far East Ltd., 280 North Central Ave, Hartsdale, NY 10530 ..... 914-861-0700 

SMK Electronics Corporation, U.SA, 1901 Nancila Cir, Placentia, CA 92670 
.. .. . . . . . . . . . . . . . . . . . . . . . . . .. ......................................... 714-996-0960 

§ Spemco SWitches, 23425 Harper, Box 386, Sl Clair Shores, MI 4S080 .. 80Q-482-2828 
t Square 0 Co, Executive Plaza, Palatine,lL 80067 ...................... 312-397-2600 
t Stacoswitch, 1139 Baker SI., Costa Mesa, CA 92626 . . . . . . . . . . . . . . . . . . . . 714-549-3041 
§ Standard Grigsby, Inc., Flint Industries, 920 Rathbone Ave., Aurora, IL 60507 

.................................................................. 312-844-4300 
Swnches UnlimHed, Inc., 34-11 56th Sl. Woodside, NY 11377 ............ 718-478-5000; 

800-221-0487 
§ TEC, 2727 N. Fairview, Box 5646, Tuscan, AZ. 85703 ................... S02-792-2230 

Texas Instruments, Connector Systems Division, 34 Forest Street Attleboro, MA 02703 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . .. . .. . .. . . . . . . . .. 508-699-38oo;508.s99-3450 

Texas Instrs., Malls. & Controls Grp., 34 Forest St, Attleboro, MA 02703 

§ Toko America, Inc, 1250 Feehanville Dr, Mt Prospect" IL 60056 ....... . 
tTransicoil, Inc, Trooper Rd., P.O. Box 99, Worcester, PA 19490-9990 ... . 

§tVicon Industries, Inc., 525 Broad Hollow Ad.. Melville, NY 11747 ....... . 
§t Work.man Elctrn. Prods., Box 3828, Sarasota, FL 33578 ................ . 

Switches, Pushbutton, Nonilluminated-5100 

617.s99-38oo 
312-297-0070 
215-277-1300 
516-293-2200 
813-371-4242 

§ American Switch Corp., 134 Water St, Wakefield, MA 01880, 617-246-1007 
................................................................. B01643 

§ Arcolectric Corp., 9001 Canoga Ave., Canoga Park, CA 91304, 818-700-1933 
....................................................... B01652,1654-1655 

§ Arrow Hart Components, Cooper Industries, P.O. Box 9050, Charlottesville, VA 
22906-9050,804-973-4411 ........................................ B01661 

§ Augat Alcoswitch, 1551 Osgood St, N. Andover, MA 01845, 617-685-4371 
· • .. • . • • . • • .. • .. • .. • . . .. • . • • • • .. . • . .. • . .. . • • . • .. • • .. • • .. • ... B01656-1657 

§ Burgess Switch Co., American Electronic Components, 1010 N. Main St, Elkhart, 
IN 46515, 219-262-8608 ~.......................................... B01659 

§ C & K Components, Inc., 15 Riverdale Ave.,Newton, MA 02158-1082, 
617-964-6400 •. , ..................... ;...................... B01662-1664 

§ carlingswitch, Inc., 60 Johnson,Avenue, Plainville, CT 06062-1156,203-793-9281 
....... : ......................................................... B0 1669 

§ Cherry Electrical Producta, Cherry Corporation, 3600 Sunset Avenue, Waukegan, 
IL 60087, 312-360-3500 ................................. B01674-1675,1812 

t Cole.lnstruments, 2650 S. Croddy Way, Sants Ana, CA 92704, 714-556-3100 
................................................................. 801676 

§ Dai-Ichi Shoji of Amer., Inc., 150 F"ofth Ave., Suite 845, New York, NY 10011, 
212-691-9050 .................................................... B01691 

D"oalight Corp., North American Philips, 1913 Atlantic Ave., Manasquan, NJ 08736, 
201-223-9400 .................................................... B01692 

§t Digitran Div"osion, Xcel Corporation, 3100 New York Dr., Pasadena, CA 91107, 
618-791-5600 .................................................... B01694 

§ Dreefs Switch, Inc., 3782 Hawthorn Ct., Waukegan, IL 60087, 
312-662-7667;800-323-9605 ....................................... B01695 

§ EAO Switch Corp., 198 Pepe's Farm Rd., P.O. Box 552 MO, Milford, CT 06460, 
203-877-4577 .................................................... B01697 

§t Electro-Mech Components, Inc., 1826 N. Floradale Ave., South EI Monte, CA 
91733~689, 818-442-7180 ............. ; ............ ;............. Bo1703 

§ Electronic Components Groupe, Steiri Industries, 1nc.,26 North 5th Street, 
Minneapolis, MN 55403, 612~75-9639;800-826-8719 ••••••••••••••••• B·1704 

t EnTech Corporation, 17A Hennan Drive, SimSbury, CT 06070, 
203-658-2740;203-651-9557 ....................................... B01701 

Grimes Company, 115 S. Arovlsta Circle, Brea, CA 92621, 714.s71-3931 ••.••• 
Bo 172O 

§ IDEC Corporation, 1213 Elko Drive, Sunnyvale, CA 94089-2211, 408-74NI550 
................................................................. 801725 

§ Inter-Market, 1946 Lehigh Ave., Glenview, IL 60025, 312-129-5330...... 801728 
International Resource Svcs.,7792 N.W. 72nd Ave., Miami, FL 33166, 

305-884-2924 ......... c • ... • .. .. • .. • • • • .. • .. • .. • • • • .. .. • • • • .. • ... B01729 
§ m Schadow, 8081 Wallace Rd., Eden Prairie, MN 55344, 612-934-4400 •••••• 

801732 
§t ITW Switches, illinois Tool Works, 6615 W. Irving Park Rd., Chicago, IL 60634, 

312-282-4040 ............................................... B01734-1739 
IVO Industries, Inc., 201 Industrial Way W., Eatontown, NJ 07724, 201.542-5151 

................................................................. 801747 
§t Janco Corp., Box 3038-Glenoaks Sta., Burbank, CA 91504, 818-846-1800 

t Lucas Ledex, Inc., P.O. Box 427, Vandalia, OH 45377-G427, 513-898-3621 
....................................................... B01630,1752-1753 

§ Marquardt Switches Inc., Route 20 East, P.O. Box 465, cazenovia; NY 13035, 
315-655-8050 ............................................... 801760-1762 

§ Mechanical Enterprises, 461 Carlisle Dr., Herndon, VA 22070, 703-435-9496 
................................................................. B01767 

§ Mepco/Centralab, North American Philips Corporation, Hwy. 20 W., P,O. Box 858, 
Ft. Dodge, IA 50501,515-573-1300 ............. , ................... Bo1770 

§t Micro Switch, A Honeywell Div., 11 W. Spring St., Freeport, IL 61032, 
815-235-6600 ............................................... B01772-1773 

§ NKK Switches of America, Inc., 14415 N. Scottsdale Rd., Scottsdale, AZ 85260, 
602-991-11942 ............................................... B01176-1777 

§ Oak Switch Systems, 100 S. Main St, Crystal Lake, IL 60014, 815-459-5000 
................................................................. B01778 

§ Omron Elctrns., Inc., Control Camps. Div., One E. Commerce Dr., Schaumburg, IL 
60173,312-843-7900 ............................................. 801781 

§ 0010 Controls, 328 Industrial Ave., Cheshire, CT 07096-1511,203-272-2794 
................................................................. B01782 

§t Otto Controts, Otto Engineering, 2E. Main St, Carpentersville, IL 60110, 
312-428-7171 ............................................... B01784-1785 

§ Preh Electronic Industries, Inc., 470 E. Main St, Lake Zurich, IL 60047-2578, 
312-438-4000 .................................................... B01786 

§ Pres-Air-Trol Corp., 1009 Boston Post Rd., Mamaroneck, NY 10543, 
914-698-2026;800-431-2625 (outside NY) •••••••••••••.••••••••••••• B01787 

t Risk, George, Inds., 802 S. Elm St, Kimball, NE 69145, 308-235-4645 .•• B01833 
§ Schurter, Inc., 1016 Clegg Ct., Petalume, CA 94952,707-778-6311 •• Co1547-1548 
§ Shelly ASSOCiates, Inc., 14281 Chambers Road, Tustin, CA 92680, 714-669-9850 

.................................................................. B01092 
Shogyo International Corp., 287 Northern Blvd., Great Neck, NY 11021, 

516-466-G911 ............................................... B01794-1795 
H. H. Smith (Dialight Company), 1913 Atlantic Ave., Manasquan, NJ 08736, 

201-223-9400 ............................... ,.................... C01553 
§ Switchcraft, Inc., A Raytheon Company, 5555 N. Elston, Chicago, IL 60630, 

312-792-2700 ............................................... B01801,1803 
§ T-Bar Incorporated, Data Switch Corporation, 1 Enterprise Dr., Shelton, CT 06484, 

203-926-1801 .................................................... 8 01804 
Veetronix,lnc., Sub. Reach Electronics,.Box 480, Lexington, NE 68950, 

308-324-4600 ............................................... B01808-1807 
Advanced Input Devices, W. 250 A.I.D. Dr., Coeur d'Alene, 10 83814 ..... 208-765-6000 

§Alpha Products, Inc., 5740 Corsa Ave. # 104, Westlake Village, CA 91362 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 818-889-9304 

§ Alps Electric (USA), Inc, 3553 N. First St. San Jose, CA 95134 •..•..•.. 408-946-6000 
§Amptronix, Inc., P.O. Box 8146, Rowland Heights, CA 91748 ............ 714-595-5614 

Ark-Les, 51 Water St. Watertown, MA 02172 ............................ 617-924-2330 
Augat Inc., 33 Perry Ave, Box 779, Attleboro, MA 02703 .......•........ 617-222-2202 

§ Bowmar Instrument Corp, Data Entry Division, 4640 126th Ave. N., Clearwater, FL 
34622-4796 .............. , ........................................... 813-573-2525 

§ Brady, W. H., Co., Xymox Div., 8225 W. Parkland Ct. P.O. Box 571, Milwaukee, WI 53201 
· . . . . . . . .. . . . . .. . .. . . . . . .. . . . . . . . .. . .. . .. . . .. . .. . .. . .. .. . . .. . . .. . .. . ... 414-355-8300 

C & K/Unimax Inc, C & K Components, Inc., Ives Rd., P.O. Box 152, Wallingtord, CT 
06492 ........................... , . . . . . .. . . . . .. . .. .. . .. .. . .. . .. . .. . .. . 203-269-8701 

t capnol Swnch Inc., Box 890, Danbury, CT 06810 ....................... 203-744-3300 
§ CoI.,.Hersee Co, 20 Old Colony Ave, Boston. MA 02127-2467 ......... 617-268-2100 

Computron Display Systems, Xcel Corporation. 3100 New York Drive, Pasadena, CA 
91107 ................................................................. 818-791-5600 

t Control Products, Inc., 2SO Ridgedale Ave., E Hanev9\', NJ 07936 ....... 201-867-9400 
Cord Electronics, Inc., 177 Cantiague Rock Rd.. Westbury, NY 11590 ... 51 &935-3640 

§Crouzet Controls, Inc., 1083 Stale Pkwy, Schaumburg.IL S0173 c ••••.•• 312-843-2200 
§ CTS Corporation, SwHch Div, Paso Robles, 500 Linne Rd., Paso Robles, CA 93446 

· . . .. . .. . .. . .. . . . . .. .. . . .. . . . . . . . . .. .. • .. .. . .. .. . .. .. . .. . .. . . .. . . . .. .. • S05-238-035O 
§t Eaton CorpJMSC Products, 1640 Monrovia Avenue, Costa Mesa, CA 92827 

....................................................................... 714-642-2427 
§t Eaton CorpJCutler-Hammer Prods, Aerospace & Commercial Controls Div, 4201 N. 

27th St. Milwaukee, WI 53216 .................... :'................... 414-449-7487 
§ Electric SwHches, Inc., 2478 Fletcher Dr, Los Angeles, CA 90039 ....... 213'660-1310 
t Entech Systems, Inc, 17B Herman Dr. Simsbury, CT 06070 .....•...... 203'651-9557 
§Entrelec, Cogene~ Inc., 2 Ram Ridge Rd.. Spring Valley. NY 10977 ..•... 914-425-7460 
§ ERA/REFAC ElectroniCS, Inc., West Hill Rd., Winsted. CT 06098 .•...... 203-379-2731 
§ FEME Electronics, Inc., 661 W. Germantown Pike, No. 206, Plymouth Meeling. PA 19462 

· ............................................... ,. .. . . . . .. . .. . .. . .. . .. .. 215-941-0366 
§Gaynor Electric Co, 135 South Main st P.O. Box 316, Thomaston, CT 06787-0316 

· .. . .. . . . . .. . . . . . . . . .. . • . . •. . .. . . .. . . . .. . . .. .. .. . . . . . . . .. .. .. .. . . .. .. .. 203-283-4368 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
§GC-Thorsen, 1801 Morgan St. P.O. Box 1209, Rockford, IL 61105-1209 

....................................................................... 815-966-9661 
Ghielmetti, Inc., 6290 Sunset Blvd., Ste. 1126, Los Angeles, CA 90026-8770 

....................................................................... 213-463-5111 
tGiannini Petro Marine, 9474 Chesapeake Dr, San Diego, CA 92123.... 619-569-1668 

GM Nameplate, Inc, 2040 15th Ave. West, Seattle, WA 98119 .......... 206-284-2200 
§ Grayhillinc., 561 Hillgrove Ave, La Grange, IL 60525 .................. 312-354-1040 

§tGuardian Elec. MIg Co, 1550 W. Carroll Ave, Chicago, IL 60607 ....... 312-243-1100 
§ Gunther, W, GmbH, Vimsberger Strasse 51, 0 8500 Numberg 82, WEST GERMANY 

.............................................................. (0)911/65521 or 65520 
t Haydon Swijch & lns1rUmen~ 1500 Meriden Ad., P.O. Box 3329, Waterbury, CT 06705 

....................................................................... 203-756-7441 
ICO-RALL Y Corpora~on, 2575 E. Bayshore Ad., Palo Mo, CA 94303 . . .. 415-856-9900 

t Imtronics Industries, 11930 31st CL N, St Petersburg, FL 33716 ........ 813-572-9010 
no Components, no Corporation, 5 Jenner .sl, Ste. 100, Irvine, CA 92718 . 

............................................ 714-727-3001 
JAE Electronics Inc, 1901A E. Carnegie Ave., Santa Ana, CA 92705-5504 

....................................................................... 714-250-8770 
Jaico Products, Jaidinger MIg. Co, Inc, 1921 W. Hubbard St. Chicago, IL 60622 

.............................................. 312-421-1090 
§ J-B-T Swijches, Cutler-Harnmer Prods., Eaton Corp., Box 1904, New Haven, CT 06509 

...................................................................... 203-772-2220 
Judco MIg. Inc, P.O. Box 487-E84, 24030 Frampton Ave., Harbor City, CA 90710 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-534-0959 
Kaut & Bux Manufacturing Co, 675 Tower Ad., P.O. Box 867, Mundelein, IL 60060 

........................................................... 312-949-8505 
t Korry Electronics Co, Criton Technologies, 901 Dexter Ave. N, Seattle, WA 98109 

......................... .. ........................................ 206-281-1300 
Line Electric Products, 122 Naubuc Ave., Glastonbury, CT 06033 ........ 203-659-3573; 

1-800-331-1137 
§ Litteifuse, Inc.. Sub. of Tracor, Inc, 800 E. Northwest Hwy, Des Plaines, IL 60016 

.............. .. .. " ......................... 312-824-1186 
§t Machine Components Corp, 70 Newtown Ad., Plainview, NY 11803 . .. 516-694-7222 

Manufacturers Componen~ Inc, 2260 W. 77 St. Hialeah, FL 33016 ...... 305-556-4481; 
e00-367-0377 

Maxi-Swijch Co, Sub. of EECO, 9697 East Aiver Ad., Minneapolis, MN 55433 
............................................................ 612-755-7660 

§ McGill Manufacturing Co, Inc, 909 North Lafayette Strest, Valparaiso, IN 46383 
....................................................................... 219-465-2200 

§ MEC AIS, Industrii?M<en 23, Bailerup, DENMAAK DK-2750 ........... 011-452-973366 
§MG Electronics, 32 Aanick Ad., Hauppauge, NY 11786 ................. 516-582-3400 
tMilross Controls, Inc, 511 Second St Pike, Southarnpton, PA 18966 .... 215-355-0200 
§ Mijsumi Elec. Co, Ltd., 6-2, &-Chon"" Kokuryo, Chofu-City, Tokyo, JAPAN. . . 489-5333 

Mouser Electronics, 2401 Hwy. 287 North, Mansfield, TX 76063 ........ 817-483-4422 
Noble U.SA, Inc., 5450 Meadowbrook Cl, Rolling Meadows, IL 60008 .. 312-364-6038 
Philmore Manufacturing, 40 Inip Dr, Inwood NY 11696 ................. 516-239-6161 

§QuaHek Electronics Corp., 7158 Industrial Pk. Blvd., Mentor, OH 44060 .. 216-951-3300 
Saint Swijch, Inc, 103 N. 11th Ave.,Box 604, St Charles, IL 60174 ..... 312-377-3779 

§Seacor, Inc, 123 Woodland Ave, Weslwood NJ 07675 .................. 201-666-5600 
Shin-Etsu Polymer, 34135 7th St. Union City, CA 94587 ................ 415-475-9000 

§Shok.ai Far Eas~ Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
§ SMK Electronics Corporation, U.SA, 1901 Nancija Cir, Placentia, CA 92670 

....................................................................... 714-996-0960 
SpectrolElectronics, 17070 East Gale Ave, City of Industry, CA 91745 .. 816-964-6565 

t Square 0 Co., Exec~ve Plaza, Palatine, IL 60067 ...................... 312-397-2600 
§ Standard Grigsby, Inc., Flint Industries, 920 Rathbone Ave., Aurora, IL 60507 

...................................................................... 312-844-4300 
Standard Grigsby Inc, W. Gunther GMBH, Vimsberger Strasse 51, 0 8500 Nurnberg 82, 

WEST GERMANY ...................................................... 0911-65521 
Swijches Unlimited, Inc, 34-11 56th SI., Woodside, NY 11377 ............ 716-476-5000; 

800-221-0487 
Tapeswijch Corp. of America, 100 Schmitt Blvd, Farmingdale, NY 11735 

..... ...................................................... 516-694-6312 
§ TEC, 2727 N. Fairview, Box 5648, Tuscon, P;z 85703 ............. 602-792-2230 
§ Teklone Sound & Signal, 1331 S. Killian Dr, Lake Park, FL 33403 ....... 305-844-2383 
t Thermo Electric, 109 Fifth St, Saddle Brook, NJ 07662 ................. 201-843-5800 
§ Tocos America, Inc., Tokyo Cosmos Electric Co, LId; 565 West Gon Road, Arlington 

Heights, IL 60005 .................................................... 312-364-7277 
§ Toko America, Inc, 1250 Feehanvilla Dr., Mt Prospect" IL 60056 ..... . .. 312-297-0070 
tTransicoil, Inc, Trooper Rd, P.O. Box 99, Worcester, PA 19490-9990 .... 215-277-1300 

Tricon Industries, Inc, Electromechanical Division, 2325 Wisconsin Avenue, Downers 
Grove, IL 60515-4076 ................................................ 312-964-2330 

§tVicon Industries, Inc, 525 Broad Hollow Ad., Melville, NY 11747 ........ 516-293-2200 
Wilbrecht Electronics, 346 Chester St, St Paul, MN 55107 .............. 612-222-2791 

Switches, Reed-S100 
Coto Corporation, 55 DuPont Drive, Providence, RI 02907, 401-943-2686 

B·l395 
Douglas Randall, 6 Pawcatuck Ave., PawcatUCk, CT 06379, 203-599-2075 

...... , ..... , ........ , .. , .......... ,., .... , •• _ ... ,., •.• , .. ,.,.". B·1404 
Fifth Dimension, Inc" 801 New York Ave" Trenton, NJ 08638, 609-393-8350 

.,., •• , ... , ...... , •• " .... , ••• ,., ._ .... ; ......... , •.• , ... , .•.• , •. B·1711 
§tHamlln, Lake & Grove Sts-, Lake Mills, WI 53551,414-648-2361 .... B.1721 ,1891 

Hasco Components, Inc., 247-40 Jericho Tpke., Bellrose Village, NY 11001, 
516-3.28-9292 ••• _ ........ , ............. _ .................. ,...... B.1723 

Hennettc SWitch, Box 1325, Hwy. 92, Chickasha, OK 73018, 405-224-4046 
., •••• , ................. , ............... , •••••• , .......... , ••.• ,. 8·1724 

MarLee Switch Co., 933-0 N. Central Ave., Upland, CA 91786,714-982-8988 
•••••••• , •••• , ........ ,., .......... , .. ,., •••••• ,., ._._ •• , ...... ,. B·1758 

§ Marquardt Switches Inc., Route 20 Eaat, P.O, Box 465, Cazenovia, NY 13035, 
315-655-8050 , .......... , .... , ..... , .... , ........ ,. _,............ B.1759 
Mld~ Components, Inc., 1981 Port City Blvd., Muskegon, MI49443, 

618'777-2602 , ••••••• " .... ,., ........ ,., •.•••• , ........ , •• , B.1855-1856 
Oak Switch Systems, 100 S. Main St, Crystal Lake, IL 60014, 815-459-5000 

......... , ........ ,.,',., •• ,., ........ ,., .••• ,., ............ , .... B·1778 
t Risk, George, Inds., 802 S.Elm St, Kimball, NE 69145, 308-235-4845 ••• B.1833 

Switches, RF-S100 
Standex ElectroniCS, Standex Intematlonal, 4538 Carnberwell Rd., Cincinnati, OH 

45209,513-871-3777 ••• , ••.••.••••••• ,', ••• ,.,. A·1287,8·1576,l798-1799 
Veelronlx, Inc., Sub. Reach Electronics, Box 480, Laxlngton, NE 68850, 

308-324-4600 .,' .! ................. , •• , ....... , .... , ... , •••• " .. ,' 8·1606 
Advanced Input Devices, W. 250 A.I.D. Dr, Coeur d'Alene, 10 83814 ..... 208-765-8000 

§ Amperex Electronic Corp., Hick.sville Div, Box 418 - 230 Duffy Ave., Hick.sville, NY 11802 
...................................................................... 516-931-6200 

§Augat Alcoswijch, 1551 Osgood St. N. Andover, MA 01845 ............. 617-685-4371 
tCapitol Swijch Inc., Box 890, Danbury, CT 06610 ....................... 203-744-3300 
§ Clare Division, General Instrument Corp., 3101 W. Praft Blvd., Chicago, IL 60845 

...................................................................... 312-262-7700 
Douglas Electronics, 718 Marina Blvd., San Leandro, CA 94577 ......... 415-483-8770 

§ Ealon Corp.lCutler-Harnmer Prods, Aerospace & Commercial Controls Dlv, 4201 N. 
27th St. Milwaukee, WI 53216 ........................................ 414-449-7487 

Electric Device, PO Box 337, Canfield, OH 44406 ....................... 216-533-1111 
t Electro National Matthews Ave, Canton, MS 39048 ...................•. 601-859-5511 

Fujijsu Components of America, 3320 Scott Blvd., Santa Clara, CA 95054 
............................................................... " ........ 408-727-1700 

GTE SUPPLY, GTE Communications Systems. 5225 Wiley Post Way, Sa~ Lake City, UT 
84116 ................................................................ 800-433-4837 

GTE Swijching & Telephone Products, 400 N. won Rd., Northlake, IL 60164 
................. ................................................... 312-681-7100 

§ Gunther, W, GmbH, Vimsberger Strasse 51, 0 8500 Numberg 82, WEST GERMANY 
.. .. . . .. .. . . .. .... """"""'"'''''''''''''''''' (0)911/65521 or 65520 

INRESCO, Inc, 654 Ocean Road, Pt Pleasan~ NJ 08742 ............... 201-892-5861 
§ Maxi-Swijch Co, SUb. of EECO, 9697 East River Rd., Minneapolis, MN 55433 

..................................................................... 612-755-7660 
§ Norgren, 5400 South Delaware, Littleton, CO 80120-1663 .............. 303-794-2611 
§Shokai Far Eas~ Ltd., 280 North Central Ave, Hartsdale, NY 10530 ..... 914-681-0700 

Signal Systems International, P.O. Box 198, Holmdel NJ 07733 ......... 201-741-1120 
SMK Electronics Corporation, U.SA, 1901 Nanc~a Cir, Placentia, CA 92670 

.................... ....................................... 714-996-0960 
Spectron Glass & Electronics, Inc., 595 Old Willets Path, P.O. Box 13368, Hauppauge, 

NY 11788 ..... .. ........................ 516-582-5800 
Tane Alarm Products, 247-40 Jericho Tpke, Floral Park, NY 11001 .... 516-328-3351 
Teledyne Microwave, 1290 Terra Balla Ave.. Mountain View, CA 94043 .... 

415-966-2211 
§ Wabash Relay & Electronics, Kearney-National Company, First & Webster Streets, p.o. 

Box 708, Wabash, IN 46992 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 219-563-2191 

Switches, RF-S100 
Belllnds., J, W, Miller Div" 19070 Reyes Ave., P.e. Box 5825, Rancho 

Dominguez, CA 90224-5825, 213-537-5200 ••.•....•.•.•.•• , •.• ,.... A.l204 
tCompac, 1320-13 Uncoln Ave., Holbrook, NY 11741, 516-585-3400 ., •.. B.1677 

§t CW Industries, 130 James Way, Southhampton, PA 18966, 215-355-7060 
.......... , ............... , •. , ............ " ... ,., ••• , •• ,.,.,', .• B·l689 

CYTEC Corp., 2555 Baird Road, Penfield, NY 14526, 716-381-4740;800-346-3117 
,." .•. , .• , •.. , ....................... , .... , •.••• " •• , .... ,",.,. 001236 

t Daico Industries, Inc., 2139 East Del Amo Blvd., Compton, CA 90224, 
213-831-1143 , .................. , ...... , ......................... A·1767 

FIfth Dimension, Inc., 801 New York Ave., Trenton, NJ 08638, 609-393-8350 
.•.•.•.•.•.•. , ... , .•.• , ...... , •. , •••.•. "................... B·142O,1711 

t FL Jennings, FL Inds., 970 Mclaughlin Ave., San Jose, CA 95122-2696, 
408-292-4025 ....•.•. , ........... , ••. ,"', ••• , •. , ................ B·1424 

Frequency Electronics, Inc., 55 Charles Undbergh 8Ivd" Mitchel Field, NY 11583, 
516-794-4500 .•... , .......... , ........ , ............. , ............ A·l398 

t General Microwave Corporation, 5500 New Horizons Blvd., Amityville, NY 11701, 
516-226-8900 •.• , •.• ,., ..• , ......... , •.• , ................. , ...... A·l770 

Hermetic Switch, Box 1325, Hwy, 92, Chickasha, OK 73018, 405-224-4046 
., •• , ...... , ••• , "." .•• , ................... , .... , ............. ,. B·1724 

Information Transfer Indl. Inc., Box 357, Holcomb, NY 14469, 716-657-7074 
• , ... , •.• , • , •.• , , , ..••• , , •• , ••. , •.• , ............ , ..... _ . • . • . • . ... 001168 

t Janco CorP" Box 3038-Glenoaks Sta., Burbank, CA 91504, 818-846-1800 
, ••.• ,,, .. , •.• , •• ,, .. ,"", •. , ••• ,,.,, •• ,., .• , •.•.•.• , ............ B·1751 

Kay Elemetrics Corp., 12 Maple Ave., Pine Brook, NJ 07058-9798, 201-227-2000 
., .• , ............................ , •. ,",.,', .. , •.• ,., ••. " ....... A·1771 

Kilovac Corp., Box 4422, Santa Barbara, CA 93140, 605-684-4560 •• B·1510-1511 
t MarLee Switch Co., 933-0 N. Central Ave" Upland, CA 91786, 714-982-8988 

......... , .................. , ....... , •. , .... , . , •. , •. , ••. , , • • • • . .. B·1758 
Matrix Systems Corp" 5177 N, Douglas Fir Rd" Calabasas, CA 91302, 

818-992-6776 •. ,.: •• " •.. , ••. "." ..• , .. ,', •.•..• , • .'.,.,', ••. ".. A·1773 
Mini-Circuits Lab., 2625 E. 14th St, P.O. Box 350166, Brooklyn, NY 11235-0003, 

718-934-4500 •.••.•...•.•. , •.. , .• , ....... "...................... A·1775 
Oak Switch Systems, 100 S. Main St, Crystal Lake, IL 60014, 815-459-5000 

...... ; ...................... , , .•. , ...... , , •.. , , . , , ............. , B·1778 
§ Standard Grigsby, Inc., Flint Industries, 920 Rathbone Ave., Aurora, IL 60507, 

312-844-4300 ......................... , •.•.•..•••...... , .• ,...... B·1797 
§t Adams-Russell, Anzac Div, 80 Cambridge St. Burlington, MA 01803 .... 671-273-3333 

t Aiken Advanced Systems, Inc.. Amstar Electronics Group, 5901 Edsall Rd., Alexandria, 
VA 22304-4197 ...................................................... 703-370-0900 

t Alan Industries Inc., P.O. Box 1203, Columbus, IN 47201 812-372-8869 
t Alpha Inds., Inc., Microelectronic Div, 2800 Crystal Drive, Hatfield, PA 19440 

...................................................................... 215-822-1311 
t Alpha Inds., Inc., Microwave Comp. Div, 90 Glenn St. Lawrence, MA 01843 

...................................................................... 617-681-8520 
Alpha Inds., Inc., 20 Sylvan Rd., Woburn, MA 01801 ..................... 617-935-5150 
Alpha Inds., Inc. - TAG Millimeter Comp, 651 Lowell St. Methuen, MA 01844 

....................................................................... 617-682-4661 
t Applied Research, Inc, 111 New South Ad., Hick.sville, NY 11802 ....... 516-936-9700 
t Arra Inc, 15 Harold Cl, Bay Shore, NY 11706 ........................... 516-231-8400 
t Avantek, Inc., 3175 Bowers Ave, Santa Clara, CA 95054 ................ 408-727-0700 
tBird Electronic Corp., 30303 Aurora Rd., Cleveland, OH 44139-2794 .... 216-246-1200 

Coaxial Dynamics, 15210 Industrial Parkway, Cleveland, OH 44135 . . .. l-8OO-COAXIAL 
§Control Cable, Inc, 7261 Ambassador Ad., BaHimore, MD 21207 ........ 301-296-4411 

§t Dielectric Communications, General Signal Tower Hill Ad., Aaymond, ME 04071 
........................................................ 207-655-4555;800-341-9678 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



SWitches, RF .. S:100 (Cont'd) 

§t Dow-Key Microwave Corporation,1667 Watter Sl, Ventura, CA 93003 .. 805-65(}-0260 
Dow Switch, ScreenprintlDow, 271 Ballardvale St, P.O. Box 1332, Wilmington, MA 

01887 ................................................................ 617-935-6395 
teagle, P.O. Box 911, Falibrook,CA 92028 ............................... 619-728-6000 

Eaton Corporation, Microwave Products Division, 785 Palomar Ave., Sunnyvale, CA 
94086 . . .. . . . . . . . . . . . .. . . . . . .. .. . . . . . . . . .. .. .. . .. . .. .. . . . . . . .. . . . . .. .. 408-73(}-6410 

§ EHElectronics, Inc, Suil EH Inti, Inc., 48507 Milmont Drive, Fremont CA 94538 
... ,................................................................... 415-651-2340 

§Glasgal Communications, Inc., 151 Veterans Dr, Northvale, NJ 07647 .. 201-768-8082 
Glassn)an High VoHage Inc., P.O. Box 551, Salem Indl. Pk., WhHehouse SIa., NJ 08889 

........................................................................ 201-534-9097 
Hirose Electric USA, Inc. (HAS), Div. of Hirose Electric Co. Ltd. (Japan), \l254 Deering 

Avenue, Chatsworth, CA 91311 ...................................... 818-709-1247 
JeHerson Elec, MagneTek, Inc., 1400 Center Circle Drive,.Downers Grove, IL 

60515-1021 .......................................................... 312-891-2400 
tJFW Industries, Inc, 5134 Commerce Sq. Dr, Indianapolis, IN 46237 .... 317-887-1340 
tK&L Microwave, Inc., 408 Coles Circle, salisbury, MD 21801 ............ 301-749-2424 

KDI Electronics, Inc., Engelmann & Pyrofilm Divisions, 60 S. Jefferson Ad, Whippany, NJ 
07981 ................................................................ 201-887-8100 

Lectronic Research Labs., Inc, 1423 Ferry Ave., Camden, NJ 08104 ..... 609-541-4200 
t Lorch Electronics, Sub. of Vernitron Corp, 105 Cedar La, Englewood, NJ 07631 

· . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . ... . .. ... 201-569-8282 
MACOM, Inc, 43 Second Ave., Bldg. 8, Burlington, MA 01803 ........... 617-272-3000 
MI A-coM Microwave Components, Inc., South Avenue, Burlington, MA 01803 

· ' ...... : ....... , ...................................................... ·617-272-3000 
§t MI A-coM Omni SPectra, Inc., 21 Conlinental Blvd, Merrimack, NH 03054 

· . . . . . . . . . . .. . . .. . .. . . . .. .. . .. .. . .. . . . .. . .. . . .. . . . . . . . . . . .. . .. . . . . . . ... 603-424-4111 
tMagnum Microwave Corp, 4575 Cushing Pkwy., Fremont CA 94538 ... 415-657-9898 

§tMicronetlcs, 36 Oak Sl, Norwood NJ 07648 ............................. 201-767-1320 
§ Nameo Controls, An Acme-Cleveiand Co, 7567 Tyler Blvd, Mentor, OH 44060 

...... , . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . .. . .. . . . .. .. . .. .. 216-946-9900 
t Narda Microwave Corp, Subsidiary of Loral Corp., 435 Moreland Ad., Hauppauge, NY 

11788 ................................................................ 516-231-1700 
Olektron Corp., Signal Technology'Corp, 61 Sutton Road, Webster, MA 01570 

...... , ................................................................ 617-943-7440 
Peca, Inc., 592 Winks Lane, Bensalem, PA 19020 ....................... 215-245-1550 

t Premier Microwave, 35 New Broad'Sl, Port Chester, NY 10573 .. . . . . . . . 914-939-8900 
t Radio Switch Corp., 64 S. Main St, P.O. Box A, Marlboro, NJ 07746 ..... 201-462-6100 

Reeve Electronics, Mellish E. Murray, 1715 W. Carroll Ave, Chicago, IL 60612 
......................................... , ............................. 312-67(}-0150 

RLC Electronics, inc., 83 Radio Cir:, Ml Kisco, NY 10549 ................ 914-241-1334 
tRMS Electronics Inc., 50 Antin PI, Bronx, NY 10462 ..... 212-892-6700;800-223-8312 
t Ross Engineering Corp., 540 Westchester Dr, Campbell, CA 95008 ..... 408-377-4621 

Sanders Associates, Inc., ECBD, A lockheed Company, 955 Perimeter Rd, Manchester, 
NH 03108-8500 ................................................ , . . . . . 603-645-5548 

tSanders AssOCiates, Inc., Microwave, 955 Perimeter. Ad, Manchester, NH 03108 
· . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 603-645-6000 Ext 4299 

t Sivers 1MA, Div. of Philips, 5669 Selmaraine Drive, Culver City, CA 90230 
....................................................................... 213-39(}-7477 

SummH Engineering Corp., Box 938, Bozeman, MT 59715 .............. 406-587-4511 
Support Systems Inti. Corp, 150 South Second St, Richmond, CA 94804 

....................................................................... 415-234-9090 
t Tachonics Corporation, Grumman Corp, 107 Morgan Ln, Plainsboro, NJ 08536 

· .. . .. . . . . . . . .. . . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . .. . .. . . . .. .. . .. . . . .. . . .. 609-275-2550 
Teledyne Microwave, 1290 Terra Bella Ave., Mountain View, CA 94043 ................ . 

415-968-2211 
Tele-Tech Corporation, p.o. Box 790, Bozeman, MT 59715 ............. 406-586-0291 
Telonic/Berkeley, Berkeley Inds Inc, P.O. Box 277, Laguna Beach, CA 92652 

· . . . . .. . . . . . . . . . .. . . .. . .. .. .. .. . . . . . .. . . . . . . . . . . . . . . . .. . . .. . .. . . . . . . . .. 714-494-9401 
TIl-Tal< Limited, 500 Van Buren Sl, P.O. Box 550, Kernptville, Ontario, CANADA KOG lJO 

.................. , ............................................ ,....... 613-258-5928 
§Toko America, Inc., 1250 Feehanville Dr, Mt Prospect IL 60056 ........ 312-297-0070 
tTransco Products, Inc., 1001 Flynn Rd, Camarillo, CA 93011-6003 ...... 805-987-6007 
tTrompeter Electronics, Inc., 31186 La Baya Dr., P.O. Box 5069, Westlake Village, CA 

91359-5069 .......................................................... 818-707-2020 
t Vectronics Microwave Corp, 113 Lincoln Blvd., Middlesex, NJ 08846 ... 201-358-2377 
§ Vertex Computer Cable & Products, 61 Executive Blvd., Farmingdale, NY 11735 

....................................................................... 516-293-1610 
§ Wabash Relay & Electronics, Kearney-National Co"1pany, First & Webster Streets, P.O. 

Box 708, Wabash, IN 46992 .......................................... 219-563-2191 
tWatkins-Johnson Co, 3333 Hillview Ave., Palo AHo, CA 94304 .......... 415-493-4141 
t Wavecom, Sub. of Loral Corp, 9036 Winnetka Ave, Northridge, CA 91324 

....................................................................... 818-882-3010 
tWaveline, Box 718, W. Caldwell, NJ 07006 .............................. 201-226-9100 

Weinschel Engineering, One Weinschella, Gaithersburg, MD 20877 .... 301-948-3434; 
800-638-2048 

Western Multiplex Corp, 1320 Bayport Avenue, San Carlos, CA 94070 .. 415-592-8832 
Wide Band Engineering Co., Inc., Box 21852, Phoenix, AZ 85036 . . . . . . . . 602-254-1570 

Switches, Rocker-5100 
§ American Switch COlp., 134 Water St., Wakefield, MA 01880, 617-246-1007 

•••••••••••••••••.••••••••••••••.•••••••••••••••••••••••••••••••• 8'1643 
AMP, Box 3608, Harriaburg, PA 17105, 800-362-5673 ••••••••.••••••••• C'11.85 

§ Arcolec:tric:: Corp., 9001 canoga Ave., canoga Park, CA 91304, 818-700-1933 
, •••••••••••••••••••••••••••••••.••••••••••••••• ,...... 8"644-'647,1649 

§ Arrow Hart Components, Cooper Industries, P.O. 80x 9050, CharlotteSVille, VA 
.22906-9050,804-973-4411 •••••••••••••••••••••••••••••• ,......... 8'1661 

§ Augat Alcoswitch, 1551 Osgood St., N. Andover, MA 01845, 617-685-4371 
• • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • . • • • •• • • • • • • • • • • • • • • • • • • • • •• 8'1656-1657 

§ C & K Components, Inc., 15 Riverdale Ave., Newton, MA 02158-1082, 
617-964-6400 ••••••••••••••••••••••••••••••••••••••••••••••• 8"662-1684 

§ carllngswitch, Inc.; 60 Johnson Avenue, Plainville, CT 06062-1156,203-793-9281 
•••••••••••••••••••••.••••••••••••. '......................... 801666-1668 

§ Crouzet Controls, Inc., 1083 State Pkwy., Sc:haumburg, Il60173, 312-643-2200 
••••••••••••••••••••••••••• , •••••••••••••••••••••••••••••••.••••• 8'1679 

PRODUCT INDEX & DIRECTORY 
§t CW Induatries, 130 James Way, Southhampton, PA 18966, 215-355-7080 

• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 8'1689 
§ Dai-Ichi Shoji 01 Amer., Inc., 150 F'1fth Ave., Suite 845, New York, NY 10011, 

212-691-9050 •• , •••••••••••••••••••••••• ,........................ 801691 
§ Dialight Corp., North AmerlClin Philips, 1913 Atlantic Ave., Manasquan, NJ 08736, 

201-223-9400 ••••••••• '........................................... a'1692 
§ Dreefs SWitch, Inc., 3782 Hawthorn Ct, Waukegan, Il60087, 

312-662-7667;800-323-9605 ....................................... 801685 
EECO Incorporated, 1601 E. Chestnut Ave., P.O. Box 659, Sants Ana, CA 

92702..(J659, 714-835-6000 ...... ,................................. 801698 
§ Electronic Components Groupe, Stein Industries, Inc., 26 North 5th Street, 

Minneapolis, MN 55403, 612-375-9639;800-826-8719'. • • • • • • • • • • • • • • •• 8"704 
EnTech Corporation, 17A Herman Drive, Simsbury, CT 06070, 

203-659-2740;203-651-9557 ................ ' ...................... a·1701 
Grayhlllinc., 561 Hillgrove Ave., La Grange, IL 60525, 312-354-1040 

• •••••••••••••••••••••••••••••••••• , • • • • • • • • • • • • • • • • • • • • • • •• a·,713-1714 
Hasco Components, Inc., 247-40 Jericho Tpke.,Belirose Village, NY 11001, 

516-328-9292 •.••••• ' ............................................. 8·1723 
§t Heinemann Electric Co., arunswick Pike, All. Ate •. # 1, P.o.Sox 6800, 

Lawrenceville, NJ 08648-0800, 609-882-4800 •••••••••••••••••• , •• ;. 8·1316 
illinois Lock Co., The Easte", Co., 303 W. Hintz Rd., Wheeling, IL 60090, 

312·537-1800 .................................................... 8·1726 
§ ITT Sc:hadow, 8081 Wallace Rd., Eden Prairie, MN 55344, 612-934-4400 •••••• 

8·1732 
§ ITW Switches, IIIInoi8 Tool Works, 6615 W. Irving Park Rd., Chicago, IL 60834, 

312-282-4040 ............................ ;.................. a·1734,1741 
L2R ElectroniCS, Inc., 8174 Beechcraft Ave., Gaithersburg, MD 20879, 

301-921-9440 .................................................... a·1756 
§ Marquardt Switches Inc., Route 20 East, P.O. Box 465, Cazenovia, NY 13035, 

315-655-8050 ............................................... 8'1760-1763 
§ McGill Manufacturing Co., Inc., 909 North Lafayette Street, Valparaiso, IN 46383, 

219-465-2200 ................................... , ...... , ..... 8'1764-1766 
§ Micro SWitch, A Honeywell Div., 11 W. Spring St., Freeport, IL 61032, 

815-235-6600 , ...... , ...................................... ,..... a.'773 
§ NKK Switches 01 ~merica, lilC., 14415 N. Scottsdale Rd., Scottsdale, AZ 85260, 

602-991-0942 .••••••••••••••••••••••••.••••.•••••••••••••••• 8.1776-1777 
§ Oak Switch Systems, 100 S. Main St., Crystal Lake, IL 60014, 815-459-5000 

................. , ............................ , .............. , ... a·1778 
Oslo Controls, 328 Industrial Ave., Cheshire, CT 07096-1511, 203-272-2794 

................................................................. a·1782 
tShogyo International COlp., 287 Northern 8lvd., Greet Neck, NY 11021, 

516-466-0911 ............................................... 8·'794-1795 
§ Shokai Far East, Ltd., 280 North cantral Ave., Hartsdale, NY 10530, 914-681-0700 

•.•.•..• , •.•••• , •.•.•••••• , •••••••••••••••••••••••••••••••••••••• 001053 
§ Switchcraft, Inc., A Raytheon Company, 5555 N. Elston, Chicago, IL 60630, 

312-792-2700 ............................................... 8.1801-1802 
Airpax Corp, Woods Ad., Cambridge, MD 21613 •....................... 301-228-4600 

§Alpha Products, Inc., 5740 Corsa Ave. #104, Westlake Village, CA 91362 
.. . . . . . . . . . . . . . . . .. . . .. . .. . .. . .. .. . .. .. . . .. . . . .. .. .. . .. . .. .... .. . ...... 818-889-9304 

§ Alps Electric (USA); Inc., 3553 N. First Sl, San Jose, CA 95134 ......... 408-948-6000 
Ark-Les, 51 Water Sl, Watertown, MA 02172 ............................ 617-924-2330 

§ Ark-Ies Special Products Corp, Stackpole Switches, P.O.BOX 14466, Raliegh, NC 27620 
· . . . . . . . . . . . . .. .. . .. . .. . .. . . . . . . . .. . . .. . . . . .. .. .. . . . . .. . .. . . . . . . . .. .... 919-828-6201 

Aromat Corp., 629 Central Avenue, New Providence, NJ 07974 ........• 201-464-3550 
Augat Inc., 33 Perry Ave., Box 779, Attleboro, MA 02703 ................ 617-222-2202 

tCapilol SwHch Inc, Box 890, Danbury,CT 06810 ....................... 203-744-3300 
§Cole-Hersee Co., 20 Old Colony Ave., Boston, MA 02127-2467 ......... 617-268-2100 

CTS Corporation, 905 West Blvd. North, Elkhart IN 46514 .............. 219-293-7511 
§ Eaton Corp.!Cutler-Hammer Prods, Aerospace & Commercial Controls Div, 4201 N. 

27th St, Milwaukee, WI 53216 ........................................ 414-449-7487 
§ Electric SwHches, Inc., 2478 Fletcher Or, Los Angeles, CA 90039 ....... 213-66(}-1310 
§ Entech Systems, Inc., 17B Herman Dr, Simsbury, CT 06070 ..•......... 203-651-9557 
§ FEME Electronics, Inc., 861 W. Germantown Pike, No. 206, Plymouth Meeting, PA 19462 

....................................................................... 215-94HI366 
§GG-Thorsen, 1801 Morgan Sl, P.O. Box 1209, Rockford, IL 61105-1209 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 815-968-9661 
General Electric Co, Accessory Equipment Plant 1285 Boston Ave, Bridgeport, CT 

06602 ............................... , . . . . . . . . . . • . . . . .. . . . . . . . . . . . . . .. 203-382-2000 
ICO-RALL Y Corporation, 2575 E. Bayshore Ad., Palo AHo, CA 94303 .. .. 415-858-9900 

t Imtronics Industries, 11930 31st Cl N., St Petersburg, FL 33716 ........ 813-572-9010 
§ J-e-T Switches, Cutler-Hammer Prods., Eaton Corp, Box 1904, New Haven, CT 06509 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .. 203-772-2220 
Judeo Mfg.lnc, P.O. Box 487-E84, 24030 Frampton Ave., Harbor CHy, CA 90710 

· ........................ , .. . .. . . .. . . . . .. . . . . . . . .. .. . . . .. . .. .. .. . .. .. .. 213-534-0959 
Kaut & Bux Manufacturing Co, 675 Tower Ad., P.O. Box 867, Mundelein, IL 60060 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 312-949-8505 
Leecraft Mfg., 21-02 44th Rd., Long Island City, NY 11101 •............. 718-392-8800 

§ LitteHuse, Inc., Sub. of Tracor, Inc., 800 E. Northwest Hwy, Des Plaines, IL 60016 
.....•........................................•........................ 312-824-1188 

Manufacturers Co"1ponent Inc., 2280 W. 77 Sl, Hialeah, FL 33016 ...... 305-556-4481; 
80(}-367-0377 

t Measurement Systems, Inc., 121 Water Sl, Norwalk, CT 06854 ......... 203-838-5561 
§ MG Electronics, 32 Ranick Rd., Hauppauge, NY 11788 ................. . 516-582-3400 
§ Power Dynamics Inc., 59 lakeside Ave, P.O. Box 539, West Orange, NJ 07052 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . • . • . . . • . • . . . . . . .. 201-736-5722 
Relay SpeciaHies, 17 RarHan Ad., Oakland, NJ 07436 ................... 201-337-1000 
Shin-Etsu Polymer, 341357th Sl, Union City, CA 94587 ................ 415-475-9000 

§ SL Weber, Inc., 300 Harvard Ave, Westville, NJ 06093 ..• 809-458-5400;80(}-257-8384 
SMK Electronics Corporation, USA, 1901 Nancita Cir, Placentia, CA 92670 

· ....................•.. , •...............................•..... ,..... .. ·714-996-0980 
§ Spemco SwHches, 23425 Harper, Box 386, St Clair Shores, MI 48080 ... 80(}-482-2826 

SwHches Unlimited, Inc, 34-11 56th Sl, Woodside, NY 11377 ............ 718-478-5000; 
8O(}-221-<l487 

§t Syracuse Electronics, Pass & Seymour, Inc., P.O. Box 4822, Syracuse, NY 13221 
• . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . • . .. '315-468-6211 

Tane Alarm Products, 247-40 Jericho Tpke., Floral Park, NY 11001 ..... 516-328-3351 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
Texas In$lruments, Connector Systems Division, 34 Forest Street, Attleboro, MA 02703 

· . . .. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 508-699-3800;508-699-3450 
Texas Instrs., Matis. & Controls Grp, 34 Forest st, Attleboro, MA 02703 

· . . • . .. . ... . .•.. . . . . . ... .•. . .. ..•. . . . . . . . . . . . . . . .. . .. . .. . .. . . •. . .. . .. .. 617-699-3800 
§ TOOO8 America, Inc., Tokyo Cosmos Electric Co, Ltd, 565 West Go~ Road, Arlington 

Heights, IL 60005 .................................................... 312-364-7277 
§Toko America, Inc., 1250 Feehanville Dr, Mt Prospect" IL 60056 ........ 312-297-0070 

Switches, Rotary-5100 
§ Alrltyte Elctm8- Co., 56 New Hook Rd., P. O. Box 231, Beyonne, NJ 07002, 

201-436-2230 .................................................... B"19' 
§AMP, Box 3608, Harrisburg, PA 17105, 800-362-5673 •.••••.••.•••••.•. C'II65 

Arcolectrle Corp., 9001 canoga Ave., Canoga Park, CA 91304, 818-700-1933 
...................................... : .......................... B"655 

§ Arrow Hart Components, Cooper Industries, P.O. Box 9050, Charlottesville, VA 
22906-9050,804-973-4411 ........................................ B"66' 

; § Augat AIc08wltch, 1551 Osgood St., N. Andover, MA 01845, 617-685-4371 
• .. .. • .. • • .. .. .. • .. . • • . .. . . • . .. • • . • . • .. .. • . • • • . • .. • • • . • • • • .• B'I656-1657 

§ C & K Components, Inc., 15 Riverdale Ave., NeWton, MA 02158-1082, 
617-964-&400 ............................................... B"663-1664 

§ Carllngswltch, Inc., 60 Johnson Avenue, Plainville, CT 06062-1156,203-793-9281 
................................................................. B"669 

t Cole Instruments, 2650 S. Crciddy Way, Ssnts Ana, CA 92704, 714-556-3100 
................................................................. B'1676 

CTS Corp., Electromechanical DiY., (Formerly Elkhart DIY.), 1142 W. Beardsley 
Ave" Elkhart, IN 46514, 219-295-3575 •.•••.••.•••••.•• A"907-'908, B'I661 

§ CTS Corporation, Switch Dlv., Paso Robles, 500 Unne Rd., Paso Robles, CA 
93446,805-236-0350 ........................................ B"665-1666 

Dal-Ichl Shoji of Amer., Inc., 150 Frith Ave., Suite 845, New York, NY 10011, 
212-691-9050 .................................................... B'I691 

§ EAO Switch Corp., 198 Papa's Fann Rd., P.O. Box 552 MO, Millord, CT 06460, 
203-877-4577 .................................................... B'I697 

§ EEC;O Incorporated, 1601 E. Chestnut Ave., P.O. Box 659, Ssnts Ana, CA 
92702-0659,714-835-6000 ........................................ B"698 

Electronic Components Groupe, Stein Industries, Inc., 26 North 5th Street, 
MlnneapoHs, MN 55403, 612-375-9639;800-826-8719 •••••••••• • . • • • •• B'1704 

§t Electroswltch, Unit of Electro Switch Corp., 180 King Ave., Weymouth, MA 02188, 
617-335-5200 .................................................... B'1705 

§ EIectr08w1tch, Southern Div., Electro Switch Corp., 2510 North Blvd., Raleigh, NC 
27604,919-833-0707 ............................................. B.I706 

ELMA Electronic Inc., 41440 Chrlaty Street, Fremont, CA 94536, 415-656-3400 
................................................................. B'I707 

t EnTech Corporation, 17A Hennan Drive, Simsbury, CT 06070, 
203-658-2740;203-651-9557 ....................................... B"70' 

§t Grayhillinc., 561 Hiligrove Ave., La Grange, IL 60525, 312-354-1040 
............................................................ B"7'6-1719 

Interswlteh, Wm. J. Purdy Co., 770 Airport Blvd., BurHngame, CA 94010, 
415-347-8217 .................................................... B'1823 

§ m Schadow, 8081 Wallace Rd., Eden Prairie, MN 55344, 612-934-4400 •••••• 
B'1733 

§t rrw Switches, illinois Tool Worka, 6615 W. Il'vlng Park Rd., Chicago, IL 60634, 
312-282-4040 ............................................... B"734,1739 

JAE Electronics Inc., 1901A E. Carnegie Ave., Ssnta Ana, CA 92705-5504, 
714-250-8770 .................................................... B'1748 

§t Janco Corp., Box 3036-Glenoaks Sta., Burbank, CA 91504, 818-846-1800 
............................................................ B"75O-'75' 

t UIIon Poly-Scientific, 1213 N. Main St, Blacksburg, VA 24060-3100, 703-953-4751 
............................................................ B'1221,1230 

t Lucas Ledex, Inc., P.O. Box 427, Vandalia, OH 45377-0427, 513-898-3621 
............ :............................... ........... 801630,1752-1754 

§t Mepco/cantralab, North American Philips Corporation, Hwy. 20 W., P.O. Box 858, 
Ft. Dodge, IA 50501, 515-573-1300 ............................ B'1766-1769 

§ Mepcopsl Company, 11466 Sorrento Valley Rd., Ssn Diego, CA 92121, 
619-453-0332 ....................................... A'2088-2089, B'I771 

t Microsvionlcs COrp., 3198-K Airport Loop Dr., Costa Mesa, CA 92626, 
714-957-6904 .................................................... 001136 

§ Micro Switch, A Honeywell Div., 11 W. Spring St., Freeport, IL 61032, 
815-235-6600 ............................................... B'1772-1773 

§ NKK Switches of America, Inc., 14415 N. Scottsdale Rd., Scottsdale, AZ 85260, 
602-991-0942 ............................................... B'I776-1777 

§t Oak Switch Systems, 100 S. Main St, Crystal Lake, IL 60014, 815-459-5000 
................................................................. B-I778 

Omron ElctmS-, Inc., Control CompS- Dlv., One E. Commerce Dr., Schaumburg, IL 
60173,312-843-7900 ........................................ B"780-'781 

Otto Controls, Otto Engineering, 2 E. Main St, Carpentersville, IL 60110, 
312-428-7171 .................................................... B"785 

§ Preh Electronic Industries, Inc., 470 £. Main St, Lake Zurich, IL 60047-2578, 
312-436-4000 .................................................... A'2098 

§ Shallco, Inc., Box 1089, Smithfield, NC 27577, 919-934-3135 
.................................................. B"788-'789,1791-1793 

§ Shelly ASSOCiates, Inc., 14281 Chambera Road, Tustin, CA 92680, 714-669-9850 
................................................................. B"092 

Shogyo International Corp., 287 Northern Blvd., Graat Neck, NY 11021, 
518-466-0911 ............................................... B"794-1795 

§t Standard Grigsby, Inc., Flint Industries, 920 Rathbone Ave., Aurora, IL 60507; 
312-844-4300 ................................................ B"796-'797 

t Tech labS-, Inc., 500 10th St., PaDsades PII., NJ 07650, 201-944-2221 .•• B"805 
§ Allen-Bradley Co., Industrial Control Div, 1201 S. Second st, Milwaukee, WI 53201 

· . . . . .. .. . . . . . . .. . ....... . .. . . . .. . .. . .. . . . . .. . . . . . . ... . .. . . .. . . .. . .. . .. 414-382-2000 
§ Alpha Products, Inc., 5740 Corsa Ave. # 104, Westlake Village, CA 91362 

.. .. . .. . . . . . . . . .. . . . . . . . .. . . .. .. . . . .. .. . .. . .. .. . . .. . . .. .. . . . .. . . . . . . . .. 818-888-9304 
§AIps Electric (USA), Inc., 3553 N. First st, San Jose, CA 95134 ......... 408-946-6000 

Ark-Les, 51 Water st, Watertown, MA 02172 ............................ 617-924-2330 
§tASM, 525 Truck La, Smnhfield, NC 27577 .............................. 918-934-3104 

Astrosysterns, 6 Nevada Dr, Lake Success, NY 11042.................. 516-328-1800 
Augat Inc., 33 Perry Ave., Box 779, Attleboro, MA 02703 .•.............. 617-222-2202 

Switches, Sealed-5100 
Bosch, Robert, Corp, 2800 S. 25th Ave, Broadview, IL 60153 ........... 312-865-5200 
C & K/Unimax, Inc., C & K Components, Inc., Ives Rd, P.O. Box 152, Wallingford" CT 

06492 ........................................... '.. .. .. . . .. .. . . .. . .... 203-268-8701 • 
Carson Manufacturing Co, Inc, 5453 N. Rural st, P.D. Box 20464. Indianapolis, IN 

46220 ................................................................ 317-257-3191 
tearter Manufacturing Corporation, 237 Sugar Road, Botton, MA 01740 .. , 617-779-5501 
§ Clarostat MIg. Co, Inc, Hawker Siddeley. PLC, 3 Washington st, Dover. NH 03820 

....................................................................... 603-742-1120 
Cole-Hersee Co., 20 Old Colony Ave., Boston, MA 02127-2467 ......... 617-268-2100 

§ Communication Cables & Connectors, The Duttoo Co. 8255 Black Run Rd, Nashport, 
OH 43830 ............................................................ 614-828-2468 

Cord ElectroniCs, Inc., 177 Cantiague Rock Rd, Westbury. NY 11590 ... 516-935-3640 
§CTS Corporation, 905 West Blvd North, Elkhart, IN 46514 .............. 219-293-7511 

CTS Corporation. Microelectronics Div, 1201 Cumberland Ave, W. Lafayette, IN 47906 
· ••.•.•••..••.••.• c. .. . • . • . • • .• . . • • . • . . . . . • . . . • • .. • • • . . • . . . . • • . . • . ... .• 317-463-2565 

§ Dreefs Switch, Inc, 3782 Hawthom Ct. Waukegan, IL 60087 ........ 3.12-662-7667; 

Duncan Electronics, Inc .• 2865 Fairview Rd, Costa Mesa, CA 92626 ... . 
§t Electric Switches, Inc, 2478 Fletcher Dr, Los Angeles, CA 90039 ...... . 

t Electro Nationa~ Matthews Ave., Canton, MS 39046 .................... . 
t E.M.S., Div. of Sandberg Industries, 2922 Dow Street, Tustin, CA 92680 . 

800-323-9605 
714-545-8261 
213-66G-1310 
601-859-5511 

714-669-9473 
Entech Systems, Inc, 17B Hannan Dr, Simsbury. CT 06070 ............ 203-651-9557 

§Entrelee, Cogene~ Inc., 2 Ram Ridge Rd, Spring Valley, NY 10977 ...... 914-425-7460 
§ Emi Components, 520 Southlake Blvd., Richmond, VA 23236 ........... 804-794-6367 
§ FEME Electronics, Inc, 661 W. Gannantown Pike, No. 206, Plymouth Meeting, PA 19462 

....................................................................... 215-941-0366 
§GC-Thorsen, 1801 Morgan SI., P.O. Box 1209, Rockford, IL 61105-1209 

....................................................................... 815-968-9661 
General Electric Co .. Accessory Equipment Plan~ 1285 Boston Ave, Bridgeport, CT 

06602 . .. .. .. . . . .. .. . .. .. . .. .. .. . . .. .. .. . .. .. . .. .. .. .. .. .. .. .. . .. . .... 203-382-2000 
Ghielmetti, Inc., 6290 Sunset Blvd, Ste. 1126, Los Angeles, CA 90028-8770 

....................................................................... 213-463-5111 
t Giannini Pelro Marine, 9474 Chesapeake Dr, San Diego, CA 92123 ..... 619-569-1666 
§Gunther, W, GmbH. Vimsberger Strasse 51. 0 8500 Numberg 82, WEST GERMANY 

............................................................ (0)911/65521 or 65520 
§ Illinois Lock Co, The Eastern Co, 303 W. Hintz Rd, Wheeling, IL 60090 

.. ; .................................................................... 312-537-1800 
Interface Products, Inc., 2185 S. Grand Ave., Santa Ana, CA 92705 ...... 714-549-4977 
m Components, m Corporation, 5 Jenner .sl., Ste. 100. Irvine, CA 92718 

....................................................................... 714-727-3001 
K&L Microwave, Inc., 408 Coles Circle, SaliSbury, MD 21801 ............ 301-749-2424 
Kaut & Bux Manufacturing Co, 675 Tower Ad, P.D. Box 867, Mundelein, IL 60060 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 312-949-6505 
§ Kessler-Ellis Prods., 120 1st Ave., Atlantic Highlands, NJ 07716 .......... 201-291-0500; 

8()(}.631-2165 
§ LitteHuse, Inc, Sub. of Tracor, Inc, 800 E. Northwest Hwy, Des Plaines, IL 60016 

....................................................................... 312-824-1188 
Mallory Timers, Emhart Elec.lElctm. Grp., 3029 E. Washington st, Indianapolis, IN 46201 

....................................................................... 317-636-5353 
Manufacturers Componen~ Inc, 2260 W. 77 st, Hialeah, FL 33016 ..... 305-556-4481; 

t Maurey Instrument Corp, 4555 W. 60th St, Chicago, IL 60629 ......... . 
J. R Merritt Controls, Inc, 8 Crimmins Rd, Darien, CT 06820 ........... . 
Methode Electronics, Inc, 7444 W. Wilson Ave, Chicago. IL 60656 ..... . 

t Microlab/FXR, 10 Microlab Rd, Uvingston, NJ 07039 .......... . 
§ Microwave Development Laboratories, 10 Michigan Dr, Natick, MA 01760 

800-367-D377 
312-581-4555 
203-656-D143 
312-867-9600 
201-992-7700 

· . .. . . . . .. . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . .. . . . . . . .. 617-655-0060 
t Minelco Inc. - A Talley Ind, 135 S. Main st, Thomaston, CT 06787-0459 

· ........ ~ ...... :. .. . . . . . . . . . .. .. . .. . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . .. 203-283-8261 
§ Mitsumi Elec. Co, Ltd, 8-2, 8-Chome, Kokuryo. Chotu-Gity, Tokyo, JAPAN. . .. 489-5333 

Mouser Electronics, 2401 Hwy. 287 North, Mansfield, TX 76063 ........ 817-463-4422 
Noble U.SA, Inc, 5450 Meadowbrook Ct. Rolling Meadows, IL 60008 .. 312-364-6036 

§ Ohmite Manufacturing Co, 3601 W. Howard st, Skokie. IL 60076 ....... 312-675-2600 
Omega Engineering, Box 4047. Stamford, CT 06907 ...... ; ............. 203-358-1660 

§ Piher Intemational Corp, 903 Feehanville Dr, Mt Prospect. IL 60056 ..... 312-390-6680; 
800-323-6693 

§ Power Dynamics Inc., 59 Lakeside Ave, P.O. Box 539. West Orange, NJ 07052 
....................................................................... 201-736-5722 

t Radio Switch Corp, 64 S. Main st, P.O. Box A, Marlboro, NJ 07746 ..... 201-462-6100 
t Ross Engineering Corp, 540 Westchester Dr, Campbell, CA 95008. . . .. 408-377-4621 
§ Schurter, Inc., 1016 Clegg Ct. Petaluma, CA 94952 ..................... 707-778-6311 
§Seacor, Inc. 123 Woodland Ave. Westwood, NJ 07675 •......... 201-666-5600 
§Shokai Far Eas~ Ltd, 280 North Central Ave, Hartsdale. NY 10530 ..... 914-681-0700 
§Spectrol Electronics, 17070 East Gale Ave., City of Industry, CA 91745 .. 816-964-6565 
§ Spemco Switches, 23425 Harper, Box 386, 51 Clair Shores, MI 48080 .. 800-482-2828 

Standard Grigsby Inc, W. Gunther GMBH, Vimsberger Strasse 51, 0 6500 Numberg 82, 
WEST GERMANY ...................................................... 0911-65521 

Telonic/Berkeley. Berkeley Inds. Inc. P.O. Box 277, Laguna Beach, CA 92652 
· . . . . . . . . . . . . . . .. . . . . . . . .. . .. . . . .. . . .. . . . . . . . . . .. .. . . . . . .. . . .. . . . . . .. .. 714-494-9401 

§ Tel Tee, Inc., 7890 12th AVe. S, Minneapolis, MN 55425 . ~ ~ ........... " 612-854-9177 
Tettex Instruments, Inc., P.O. Box 281, Fairview Village, PA 19409-0281 

· . . . . . .. .. . .. . . . . . . . . . . . . . . .. . . . .. . . . . . . . . . . . .. .. .. . . . .. . .. . . .. . .. . .. .. 215-539-6050 
t Thenno Electric, 109 Fifth SI., Saddle Brook, NJ 07862 ................. 201-843-5800 
§Toko America, Inc, 1250. Feehanville Dr. Mt Prospect" IL 60056 ........ 312-297-0070 

Switches, Sealed-51 00 
Altech Corporation, 349 RIa. 206, SomervIlle, NJ 08876, 201-359-4454 

.................................................... 801365,I640,C'II62 
§t AmerIcan Research & Engineering, 1500 Executive Dr., Elgin, IL 60123, 

312-888-7245 ........... ,........................................ 801642 
AMP, Box 3608, Harrisburg, PA 17105, 800-362-5673 •••••••••••••••• ;. C,'165 

§ Aromat Corp., 629 Central Avenue, New, ProvIdence, NJ 07974, 201-464-3550 
................................................................. B,'377 

§ Arrow Hart Components, Cooper Induatrles, P.O. Box 9050, Chartottesvllle, VA 
22906-9050,804-973-4411 ........................................ B,'661 

EENi 1.988 §-Product sold through distributors t-Product meets MIL specs 



Switches,· Sealecl-51 00 (Cont'd) 
§ Augat Alcoswltch, 155, Osgood St., N. Andover, MA01845, 817-685-4371 

.... ; •...• : .....• c. • . • .. . . . . • . • . . . •. . . . . . • . . . . •• . • . . • . . . . . .. B.,858-,657 
Bergquist, 5300 Edina Ind'L, Minneapolis, MN 55435, 800-328-3882 .•••• B.,809 

. § Burgess SWItch Co., American Electronic Components, 1010 N. Main St., Elkhsrt, 
IN 46515, 219-262-8608 • • • • . • •• • • • • • • • • • • . . . • . • • • . • • • • . • • • • . • • • . •• B.,659 

§C & K Components, Inc., 15 RIverdale Ave., Newton, MA 02158-1082, 
617-1164-6400 ••••..••••.•••••••••••.••••••••.•••.••••.•.••.• B.,862·1663 

§ CarIlngswltch, Inc., 60 Johnson Avenue, Plainville, CT. 06062-1158, 203-793-9281 . .... ... ...... ..... .... ..... ... .......... ..... .... ...... .......... B·,_ 
§CherryElectricaIProducts, Cherry Corporation, 3600 Sunset Avenue, Waukegan, 

IL 60087, 312-360-3500 ••••.•••.•.••••••.••••••••.••••.•.••.. B.'673,'675 
t Cole Instruments, 2850 S. Croddy Way, Sants Ana, CA 92704, 714-556-3100 . 

..••••..•......•.•••••••..••..•.•••••••••••.•••••.•••••••••••••••• B·,676 
CTS Corporation, Switch Div., Paso Robles, 500 Unne Rd., Paeo Robles, CA 

93446,805-238-0350 ..•...•....••.••••..•••.•• :............. B·,682-,685 
§ CW Industries, 130 James Way, Southhemplon, PA 16966, 215-355-7080 

..••.•..•••.•....•.••••.•.•.••.•.•.••••••••.•..•••••••.••• : ...••. B·,686 
Dialight Corp., North American Philips, 1913 Atlentie Ave., Manasquan, NJ 08736, 

201-223-9400 .•..•....•...•.•.•••..••••••••.•.•••.••.•.••••...•.. B.,692 
§t Digilran Division, Xcel Corporation, 3100 New York Dr., Paaadena, CA 91107, 

818-791-5800 .................................................... B·,694 
Douglas Randall, 6 Pawcatuck Ave., Pawcatuck, CT 06379, 203-599-2075 

................................................... : ............. B·,404 
§ Durakool, Inc., American Electronic Components, 1010 N. Main St., Elkhsrt, IN 

46514,219-264-1116 ............................................. B.,696 
§ EAO Switch Corp., 198 Pepe's Farm Rd., P.O. Box 552 MO, Milford, CT 06460, 

203-8n-45n .. ~ ................................................. B.,697 
§ EECO Incorporated, 1601 E. Chestnut Ave., P.O. Box 659, Santa Ana, CA 

92702-0659,714-835-6000 ................................... B.,698-,699 
§ Electronic Components Groupe, Stein Industries, Inc., 26 North 5th SlnMt, 

Minneepolis, MN 55403, 612·375-9639;800-826-8719 .•..••••..••.•.•. B.,704 
Eleclroswitch, Unit 01 Electro Switch Corp., 180 King Ave., Weymouth, MA 02188, 

617-335-5200 .................................................... B.,705 
§ ElecIroswiteh, Southem Div., Electro Switch Corp., 2510 North Blvd., Raleigh, NC 

27604, 919-833-0707 ............................................. B.,706 
fifth Dimension, Inc., 801 New York Ave., Trenton, NJ 08638, 609-393-8350 

.......................... ;............................ B.,420"7,0-,7,, 
Gordos Corporation, Reed Relay Division, 1903 Town West Drive, P.O. Box 824, 

Rogers, AR 72757, 501_636-2111 .................................. B.,7,2 
§ Grayhilllne., 561 Hillgrove Ave., La Grange, IL 60525,312-354·1040 ••.. B.,7,5 

Hamlin, Lake & Grove Sts., Lake Mills, WI 53551, 414-648-2361 ..•••.••. B.,72, 
Hasco Components, Inc., 247-40 Jericho Tpke., eellrose Village, NY 11001, 

516-328-9292 .................................................... B.,723 
Hermetic Switch, Box 1325, Hwy. 92, Chickasha, OK 73018,405-224-4046 

....................... : .......................................... B·,724 
Inter-Market, 1946 Lehigh Ave., Glenview, IL 60025, 312-729-5330 .••..• B.1728 

§ ITT Schsdow, 8081 Wallace Rd., Eden Prairie, MN 55344, 612-934-4400 ...•.. 
801732 

§t ITW S.."itches, illinois Tool Works, 6615 W. irving Park Rd., Chicago, IL 60634, 
312-282-4040 ...................................... B.'734,1739,'743,1745 

JAE Electronics Inc., 1901A E. Carnegie Ave., Santa Ana, CA 92705-5504, 
714-250-8nO .................................................... B.,748 

t Janco Corp., Box 3038-Glenoaks Ste., Burbank, CA 91504, 818-846·1800 
................................................................. B·,750 

Utton Poly·Scientifie, 1213 N. Main St., Blacksburg, VA 24060-3100,703-953-4751 
................................................................. 801170 

t Luees Ledex, Inc., P.O. Box 427, Vandalia, OH 453n-D427, 513-898·3621 
....................................................... B·'630,1752,1754 

L2R Electronics, Inc., 8174 Beechcraft Ave., Gaitheraburg, MD 20879, 
301-921·9440 .................................................... B.,757 

§ McGill Manufacturing Co., Inc., 909 North t.8rayetteStreet, ValparaiSO, IN 46383, 
219-465-2200 ...... : ................................... ;......... B.1766 

Mechanical Enterprises, 461 Carlisle Dr., Herndon, VA 22070,703-435-9496 
....................................................... B·'767,1826-'827 

Mepcopsl Compsny, 11468 Sorrento Valley Rd., San Diego, CA 92121, 
619-453-0332 ..................................................... B.,n1 

§t Micro Switch, A Honeywell Div., 11 W. Spring SL, Freeport, IL 61032, 
815-235-6800 ..................................................... B.,772 

. Midwest Components, Inc., 1981 Port City Blvd., Muskegon, MI 49443, 
616-7n-2602 ............................................... B.,855-,856 

MOLEX, Inc., 2222 Wellington Ct., Usle, IL 60532, 312-969-4550 ...•••.• B.,n5 
§ NKK Switches 01 America, Inc., 14415 N. Scottsdale Rd., Scottsdale, AZ 85260, 

602-991'()942 ............................................... B.,n6-17n 
§t Oak Switch Systems, 100 S. Main St., Crystal Lake, IL 60014, 815-459-5000 

.. , .............................................................. B·1na 
t 0110 Controls, 0110 Engineering, 2 E. Main St., Carpenteravllle, IL 60110, 

312-428-7171 ............................................... B.'784-'785 
§t Pres-Air-Trol Corp., 1009 Boston Post Rd., Mamaroneck, NY 10543, 

914-598·2026;800-431-2625 (outside NY) •.•...•••.••.••••.•.••••.•. 801787 
§ Shalleo, Inc., Box 1089, Smithfield, NC 275n, 919-934-3135 ••••.. B·'788-1791, 

1793 
Standex Electronics, Standex lntemational, 4538 Camberwell Rd., Cincinnati, OH 

45209,513-871-37n ........................................ B.'798-1799 
§ T -Bar Incorporated, Data Switch Corporation, 1 Enterprise Dr., Shelton, CT 06484, 

203-926-1801 .................................................... B.,804 
t Tech Labs., Inc., 500 10th St., Palisades Pic., NJ 07650, 201-944-2221 ••• B.,805 

Veetronix, Inc., Sub. Reach ElectroniCS, Box 480, leXington, NE 68650, 
308-324-4600 ...... :............................................. B.,806 

Advanced Input Devices, W. 250 A.I.D. Or, Coeur d'Alene, 1083814 ..... 208-765-8000 
tAerospace Optics,.lnc., 3201 Sandy.La,Fort~orth, TX76112 .......... 817-451-1141 
§American SwHch Corp., 134 Water St, Wakefield, MA 01880 ............ 617-246-1007 

Arcolectric Corp., 9001 Canoga Ave, Canoga Park, CA 91304 .. :....... 818-7(X).1933 
AugaUnc. 33 Perry Ave, Box 779, Attleboro, MA 02703 ................ 617-222-2202 

§ Bowmar Instrument Corp"Data Entry Division, 4640 126th Ave. N, Clearwater, FL 
34622-4796 ........ ,.:... . . ... .. . . .. .. ... .. . .. . .. . .. .. ... . . . . . . . ... ... 813-573-2525 

PRODUCT INDEX & DIRECTORY 
§Brady, W. H, Co.,XymoxDiv., 8225 W. Parkland Ct, P.O. Box 571, Milwaukee, WI 53201 

... .. .. . . . . .. . • . . . . . .. . .. .. .. . . .. .. . .. .. .. .. . .. . . .. . . .. .. . . . . .. . . . . . . .. 414-355-8300 
C & K/Unirnax, h\c., C & K Components, inc., Ives Ad., P.O. Box 152, Wallingford, CT 

06492 .. .. . .. . . . .. . . .. . . . . . . .. .. . . . .. . . . . .. . . . . .. . .. .. . . . .. . .. . .. .. ... 203-269-8701 
§Clare Division, General Instrumenl Corp., 3101 W. Pratt Blvd., Chicago, IL 60&45 

....................................................................... 312-262-7700 
§Coie-Hersae Co, 20 Old Colony Ave., Bosion, MA 02127·2467 .......... 617-268-2100 
§ Communication Gables & ConnectQl'S, The Dutton Co, 8255. Black Run Rd., Nashport, 

OH 43830 .. . .. . . .. . . . . . .. ... .. . . . . . . .... . . . ... . .. . .. ... .. .. . .. . . . . . .. 614-828-2468 . 
Computron Display Systems, Xcel Corporation, 3100 New Yoll< Drive, Pasadena, CA 

91107 ......................... ,...................................... 818-791-5600 
t Control Products, Inc., 280 Ridgedale Ave., E. Hanover, NJ 07936 ....... 201-887-9400 
§Crouzet Controls, Inc, 1083 State Pkwy, Schaumburg, IL 60173 ........ 312-843-2200 

§t Eaton Corp.!Cutler-Hammer Prods, Aerospace & Commercial Controls Div,4201 N. 
27th St, Milwaukee, WI 53216 .. .. . .. .. .. . .. .. .. .. .. . .. . .. .. .. .. .. .... 414-449-7487 

ELMA Electronic Inc, 41440 Christy Street, Fremont, CA 94538 ......... 415-856-3400 
Entech Systems, Inc, 17B Herman Or, Simsbury, CT 06070 ............ 203-651-9557' 

§ ERA/REFAC ElectroniCs, Inc., West Hill Ad., Winsted, CT 06098. ........ 203-379-2731 
§ FEME ElectroniCs, Inc, 661 W. Germantown Pike, No. 206, Plymouth Meellng, PA 19462 

· ................................................................. , ..... 215-941-0366 
t FL Jennings, FL Inds., 970 Mclaughlin Ave, San Jose, CA 95122-2696 

· . . . . . . . . . .. . .. . .. . . . . . . . .. . . .. . . . . . . . . . . . . . .. . . .. .. . . .. . .. . .. .. .. .. ... 408-292-4025 
tGiannini Petro Marine, 9474 Chesapeake Dr, San Diego, CA 92123 ..... 619-569-1668 
§ Gunther, W, GmbH, Virnsberger Strasse 51, 0 8500 Numberg 82, WEST GERMANY 

· ..................................... ; ......•................ (0)911/65521 or 65520 
t Haydon Switch & Instrument 1500 Meriden Ad., P.O. Box 3329, Waterbury, CT 06705 

· . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . .. .. . . .. .. . . . . .. . .. . . . . . . .. .. . .... 203-756-7441 
§Interswitch, Wm J. Purdy Co, 770 Airport Blvd., Burlingame, CA 94010 .. 415-347-6217 

ITT Components, ITT Corporation, 5 Jenner .st, Ste. 1 oo,lrvine, CA 92718 
....................................................................... 714-727-3001 

§t JoB-T Switches,· Cutler·Hammer Prods., Eaton Corp, Box 1904, New Haven, CT 06509 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-772-2220 

tK&L Microwave, Inc, 408 Coles Circle, Salisbury, MD 21801 ............ 301-749-2424 
§ Power Dynamics Inc., 59 Lakeside Ave., P.O. Box 539. West Orange, NJ 07052 

· . . . .. . . . . .. . . . .. .. . .. . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . .. . .. . .. . .. .. . .. 201-738-5722 
tRisk, George. In~, 802 S. Elm St, Kimbal~ NE 69145 .................. 308-235-4645 

RLC Electronics, Inc., 83 Radio Cir, Mt Kisco, NY 10549 ................ 914-241-1334 
t Saint Switch, Inc, 103 N. 11th Ave.,Box 604, St Charles, IL 60174 ...... 312·377-3779 

Schroff Incorporated, Schroff GMBH, 170 Commerce Dr, Warwick, RI 02886 
....................................................................... 401-732-3170 

Sign\ll Systems International, P.O. Box 198, Holmde~ NJ On33 ......... 201-741-1120 
§t Standard Grigsby, Inc, Flinllndustries, 920 Rathbone Ave., Aurora, IL 60507 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312-844-4300 
§ T~itch Corp. of America, 100 Schmitt Slvd., Farmingdale, NY 11735 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 516-694-6312 
tTransco Products, Inc., 1001 Flynn Rd., Camarillo, CA 93011-6003 ...... 805-987-8007 

Switches, Slide-5100 ( 
§t American Research & Engineerin9, 1500 Executive Dr., Elgin, IL 60123, 

312-888-7245 .................................................... 801642 
§AMP, Box 3608, Harrisburg, PA 17105, 800-362-5673 •••.••••.•••• C.'165,1258 

Arcoleclrie Corp., 9001 Canoga Ave., Canoga Park, CA 91304, 818-700-1933 . 
................................................................. B·,648 

§ Aries ElectroniCS, Box 130, Frenchtown, NJ 08825, 201-996-6841 •.•••.. C.,278 
§ Arrow Hart Components, Cooper Industries, P.O. Box 9OSO, CharlotteSVille, VA 

22906-9050,804-973-4411 ........................................ B.,661 
§ Augat Alcoswitch, 1551 Osgood SL, N. Andover, MA 01845,617-685-4371 

............................................................ B·,858-1657 
§ C & K Components, Inc., 15 Riverdale Ave., Newton, MA 02158-1082, 

617-964-6400 ................................................ 801862-1664 
§ Carlingawitch, Inc., 60 Johnson Avenue, Plainville, CT 06062-1156, 203-793-9281 

................................... , ............................. B·1667 
Cherry Electrical Products, Cherry Corporation, 3600 Sunset Avenue, Waukegan, 

IL 60087, 312-360-3500 ........................................... 801674 
§ CTS Corporation, Switch Div., Paso Robles, 500 Unne Rd., Paso Robles, CA 

93446,805-238-0350 ••.••••••••...• ;........................ 801683,1685 
§t CW Industries, 130 James Way, Southhamplon, PA 18966, 215-355-7080 

............................................................... ;. 801689 
§ Daburn Electronics & Cable Corp., 70 Oak SL, NorwOod; NJ 07648, 201-768-5400 

................................................................. C·,838 
§Dai-Iehl Shoji 01 Amer., Inc., 1SO Fifth Ave., Suite 845, New York, NY 100", 

212-691-9050 .................................................... B.1691 
Electronic Components Groupe, Stein Industries, Inc., 26 North 5th Street, 

Minneepolis, MN 55403, 612-375-9639;800-826-8719 •.•.•.•.•..••.••• B·1704 
Grayhillinc., 561 Hiligrove Ave., La Grange, IL 60525, 312-354-1040 

· .. . .. • .. .. • . • . . . .. . . . .. .. . • .. .. .. .. . .. . . .. .. • .. . .. . . .. .. • .• 801713-1714 
§ illinois Lock Co., The Eastern Co., 303 W. Hintz Rd., Wheeling,IL 60090, 

312-537-1800 ............................................... 801726-1727 
International Resource Svcs., 7792 N.W. 72nd Ave., Miami, FL 33166, 

305-884-2924 .................................................... B.,729 
ITT Schsdow, 8081 Wallace Rd., Eden Prairie, MN 55344, 612-934-4400 .••••• 

801733 
§ ITW Switches, IIUnoia Tool Works, 6615 W. Irving Park Rd., Chicago, IL 60634, 

312-282-4040 .......................................... 801734,1740,1743 
JAE Electronics Inc., 1901A E. Camegle Ave., Santa Ana, CA 92705-5504, 

714-250-8710 ..................................................... B.,748 
§ Marquardt Switches Inc., Route 20 East, P.O; Box 465, Cazenovia, NY 13035, 

315·655-8050 .................................................... B.,759 
§ NKK Switches 01 America, Inc., 14415 N. Scottsdale Rd., Scottedale, AZ 85280, 

602·991-«1942 ............................................... B.1n&-17n 
§ Oak Switch Systems, 100 S. Main SL, Crystal Lake, IL ~14, 815-459-5000 

.......... : .................. ~ ..........•....................... B·,na 
§ Preh Electronic Industries, Inc., 470 E. Main SL, Lake Zurich, IL 60047-2578, 

312-438-4000 ...................................................... B.,796 
t Shogyo Intemational Corp., 287 Northern Blvd., Great Neck, NY 11021, 

516-466-0911 ............................................... B.'794-1795 

§ ..... Product sold through distributors t-Product meets MIL specs EEM 1988 



Switches, Snap Action (All Types)-5100 (Cont'd) 
H. H. Smith (oialight Company), 1913 Atlantic Ave., Manasquan, NJ 08736, 

201-223-9400 •.••.•••••...•••••••.•••••.••••••••••••••••••.•••••. C.1553 
§ Switchcrafl, Inc., A Raytheon Company, 5555 N. Elston, Chicago, IL 60630, 

312-792-2100 ••••.•.•••.•.••••.•..••••••••••••••••••••••••••••••• B.1803 
Airflyte Elclrns. Co, 56 New Hook Rd., P. O. Box 231, Bayonne, NJ 07002 

..................... ............................................ 201-436-2230 
§Alpha Products, Inc., 5740 Corsa Ave. # 104, Westlake Village. CA 91362 

· ..................................................................... , 818-889-9304 
§ Alps Electric (USA), Inc., 3553 N. First SL San Jose. CA 95134 ......... 408-946-6000 

Ark-Les, 51 Water SL Watertown, MA 02172 ...... .. .. .. .. .... .. .. .. .. .. 617-924-2330 
§ Ark-Ies Special Products Corp, Stackpole SwHches, P.O.BOX 14466, Raliegh, NC 27620 

.. .. .. . .. . .. .. .. .. .. .. . .. .. .. .. .. .. .. .... .. .. . .. .. .. .. ..... 919-828-6201 
Arstan Products International Inc, 99 Jericho Tpke, Jericho, NY 11753 ................ . 

516-333-8100 
Augat Inc, 33 Peny Ave, Box 779, Attleboro, MA 02703 ................ 617-222-2202 
Cord Electronics. Inc. 177 Cantiague Rock Rd., Westbury, NY 11590 ... 516-935-3640 
CTS Corporation, 905 West Blvd North, Elkhart, IN 46514 .............. 219-293-7511 

§ Eaton Corp.!Cutler-Hammer Prods, Aerospace & Commercial Controls Div. 4201 N. 
27th SI.. Milwaukee, WI 53216 .... .. .. . .. .. . .. .. .. .. .. .. .. . .. .. .. .. ... 414-449-7487 

§ Electric SwHches, Inc., 2478 Fletcher Dr. Los Angeles, CA 90039 ....... 213-66()'1310 
§ G'Iynor Electric Co. 135 South Main S~ P.O. Box 316, Thomaston, CT 06787-0316 

.. .. . .. . .. .. ... ................. .. .. .. .. .. .. .. .. .. .. .... 203-283-4388 
§GG-Thorsen, 1801 Morgan SI.. P.O. Box 1209, Rockford, IL 61105-1209 

· . . . . . . . . . . . . . . .. . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 815-968-9661 
§Guardian Elee. MIg. Co. 1550 W. Carroll Ave. Chicago, IL 60607 ........ 312-243-1100 
§Gunther, W. GmbH, Vimsberger Strasse 51, 0 8500 Numberg 82, WEST GERMANY 

...................................... : . . . . . . . . . . . . . . . . . . . . .. (0)911/65521 or 65520 
IGO-RALL Y Corporation, 2575 E. Bayshore Rd., Palo AHo, CA 94303 . . .. 415-856-9900 

t Imtronics Industries, 11930 31st Cl N., St Petersburg. FL 33716 ........ 813-572-9010 
ISL Products Inl'l. Ltd., 235 P Robbins Lane, Syoss~ NY 11791-6093 .. 516-937-3475 
Kaut & Bux Manufacturing Co. 675 Tower Rd., P.O. Box 867, Mundelein, IL 60060 

· . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 312-949-8505 
§Leecraft MIg., 21-02 44th Rd., Long Island City, NY 11101 ... 718-392-8800 
§Lutron Electronics Co. Box 205, Suter Rd., Coopersburg. PA 18036 ..... 215-282-3800 
tLVC Industries, Inc., 23 HanseAve, Freeport, NY 11520 ............... 516-668-1900 

Manufacturers Componen~ Inc, 2260 W'. 77 SL Hialeah, FL 33016 . . ... 305-556-4481; 
8Q().367-0377 

Mepco/Centralab, North American Philips Corporation, Hwy. 20 W, P.O. Box 856, Ft 
Dodge, IA 50501 ..................................................... 515-573-1300 

§ Mrtsumi Elec. Co. Ltd., 8-2, B-Chome, Kokuryo, Cholu-Gity, Tokyo. JAPAN. . .. 489-5333 
Noble U.SA,lnc. 5450 Meadowbrook Ct.. Rolling Meadows, IL 60008 .. 312-364-6038 

§ Power Dynamics Inc. 59 Lakeside Ave., P.O. Box 539, West Orange, NJ 07052 
.............................. >......................................... 201-736-5722 

t Resistance Technology Inc. 1260 Red Fox Rd., St Pau~ MN 55112 '" 612-636-9770 
tRoanwel~ 180 Varick SI.. New Yorl<, NY 10014 ......................... 212-989-1090 

Sealectro-BICC Electronics, 40 Lindeman Dr. Trumbull, CT 06611 ...... 203-372-4118 
§Shokai Far Eas~ Ltd., 280 North Central Ave. Hartsdale, NY 10530 ..... 914-681-0700 

SMK Electronics Corporation, U.SA, 1901 Nancrta Cir, Placentia, CA 92670 
.. .. .. . .. . . . . .. .. .. ... .............................. .. ... 714-996-0960 

§ Spemco SwHches, 23425 Harper, Box 386, St Clair Shores, MI 48080 .. 8Q().482-2828 
Texas Instruments, Connector Systems Division, 34 Forest Stree~ Attleboro, MA 02703 

. . . . . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 508-699-3800;508-699-3450 
Texas Instrs., Matis. & Controls Grp. 34 Forest SI.. Attleboro, MA 02703 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617-699-3800 
Wilbrecht Electronics, 346 Chester SL St Pau~ MN 55107 .............. 612-222-2791 

§tWorlanan Elclrn. Prods., Box 3828, Sarasota, FL 33578..... ........ ... 813-371-4242 

SWitches, Snap Action (All Types)-S100 
§ American Switch Corp., 134 Water St, Wakefield, MA 01880, 617-246-1007 

................................................................. a·1643 
§ Arcolectric Corp., 9001 Canoga Ave., Canoga Park, CA 91304, 818-700-1933 

........... , ............................. , ....................... B·1646 
§ Augat Alcoswltch, 1551 Osgood St, N. Andover, MA 01645, 617-685-4371 

· ........................................ , ......... , .... ,... a-I656-1657 
§ Burgeae Switch Co., American Electronic Components, 1010 N. Main St, Elkhart, 

IN 46515, 219-262-8608 •.••• ,..................................... B.1660 
§ C & K Components, Inc., 15 Riverdale Ave., Newton, MA 02158-1082, 

617-964-6400 •••• ,............................................... B.1662 
§t C & K/Unlmax, Inc., C & K Components, Inc., Ives Rd., P.O. Box 152, Wallingford, 

CT 06492, 203-269-8701 ................................ , ........ , B.1665 
Carlingswitch, Inc., 60 Johnson Avenue, Plainville, CT 06062-1156,203-793-9281 

; ....................................................... , ........ a-l669 
§ Cherry Electrical Products, Cherry Corporation, 3600 Sunaet Avenue, Waukegan, 

IL 60087,312-360-3500 ..................... _..................... B.1674 
§t CW Industries, 130 James Way, Southhampton, PA 18966, 215-355-7080 

••• , ............ , ................................................ B·I889 
§ Dai-Ichi Shoji 01 Amer., Inc., 150 Fifth Ave., Suite 645, Naw York, NY 10011, 

212-691-9050 .................................................... B.I691 
§ Dialight Corp., North American Phllipa, 1913 Atlantic Ave., Manasquan, NJ 08736, 

201-223-9400 ................................. ,............. 801692-1693 
§ Dreefs Switch, Inc., 3782 Hawthorn Ct, Waukegan, IL 60087, 

312-662-7667;800-323-9605 .......................... ,............ B·I695 
Electronic Components Groupe., Stein Industrfes, Inc., 26 North 5th Street, 

Minneapolis, MN 55403, 612-375-9639;800-826-6719 •.••.•••••.•••••• B.I704 
EnTech Corporation, 17A Herman Drive, Simsbury, CT 06070, 

203-658-2740;203-651-9557 ....................................... B·1701 
Frith Dimension, Inc., 801 New York Ave., Trenton, NJ 08638, 609-393-8350 

................................................................. B·1710 
§ Grayhillinc., 561 Hiligrove Ave., La Grange, IL 60525, 312-354-1040 ••.• B.1715 
t Heinemann Electric Co., arunswlck Pike, An. Ate. # 1, P.O.Box 6800, 

Lawrenceville, NJ 08648-0800, 609-882-4800 •••••••••••••••••••••.• B.1316 
ITT Schadow, 8081 Wallace Rd., Eden Prairie, MN 55344, 612-934-4400 •••••• 

B·1732 
§t ITW Swltches,llIInols Tool Works, 6615 W.lrving Park Rd., Chicago, IL 60634, 

312-282-4040 ..................................... a.1734;174O,1742-1744 

Jayco Plastics 01 California, Inc., !iAJ1 W. Bluerldge Ave., Orange, CA 92665, 
714-974-1701 ............................................... B.1824-1825 

§ Marquardt Switches Inc., Routa 20 East, P.O. Box 465, CazenOVia, NY 13035, 
315-655-80!iAJ , ................................. , ........... , ..... B.1759 

§ McGill Manufacturing Co., Inc., 909 North Lafayette street, Ifalparalso, IN 46383, 
219-465-2200 .................................................... B.1766 

Mepco/Centralab, North American Philips Corporation, Hwy. 20 W., P,O. Box 858, 
Ft Dodge, IA !iAJ!iAJ1, 515-573-1300 ................................. B·I770 

§t Micro SWitch, A Honeywell Div., 11 W. Spring St, Freeport, IL 61032, 
815-235-6600 ....... ,............................................ a.1772 

Midwest Components, Inc., 1981 Port City Blvd., Muskegon, MI 49443, 
618-777-2602 .................................................... B·1856 

§t Oak Switch Systems, 100 S. Main St, Crystal Laka, IL 60014, 815-459-5000 
. ...................................... , ......................... B·lm 

§ Omron Elclrns., Inc., Control Compa. Dlv., One E. Commerce Dr., Schaumburg, IL 
60173,312-843-7900 .................................. , ..... ,.,.. 801780 

§t Otto Controls, Otto Engineering, 2 E. Main St, Carpentaraville, IL 60110, 
312-428-7171 ................................. ,.................. B·1784 

§ Shokel Far East, Ltd., 280 North Central Ave., Hartsdale, NY 10530, 914-68H11OO 
.................................... , ................... ,., ••• , .. 001053 

Advanced Input Devices, W. 250 A.I.D. Dr. Coeur d'Alene, 10 83814 ..... 208-765-8000 
Airpax Corp., Woods Rd., Cambridge, MD 21613 ........................ 301-228-4600 

§ Allen-Bradley Co. Industrial Controt Div. 1201 S. Second SL Milwaukee, WI 53201 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. 414-382-2000 

§Alpha Products, Inc. 5740 Corsa Ave. # 104, Westlake Village, CA 91362 
.. . .. .. .. .. .. . . .. .. .. .. . .. .. ... ....................................... 818-889-9304 

§ Alps Electric (USA), Inc. '3553 N. First SI.. San Jose, CA 95134 ......... 408-946-6000 
Ark-Les, 51 Wafer SI.. Watertown, MA 02172 ............................ 617-.924-2330 

§Aromat Corp., 629 Central Avenue, New Providence, NJ 07974 ......... 201-464-3550 
§t Arrow Hart Components, Cooper Industries, P.O. Box 9050, CharlottesVille, VA 

22906-9050 ................................................. , .. .. . ... 804-973-4411 
Augat Inc. 33 Perry Ave., Box 779, Attleboro. MA 02703 ................ 617-222-2202 

§ Barksdale Controls Div, lmo Delavallnc. 3211· Frurtland Ave., P.O. Box 58843, Los 
Angeles, CA 90058 ................................................... 213-589-6181 

§ Bowmar Instrument Corp, Data Entry Division, 4640 1261h Ave. N., Clearwater, FL 
34622-4796 ...................................... , .. .. .. .. . .. .... .... 813-573-2525 

Chicago Lock Co. 4311 W. Balmont Ave. Chicago.IL 60641 ............ 312-282-7177 
§ Cole-Hersee Co. 20 Old Colony Ave., Boston, MA 02127-2467 ......... 617-268-2100 

§t Columbus Electric MIg. Co. Swrtch Division, Route 3, Box 90, Piney Flats, TN 37686 
....................... :............................................. 1-8Q().251-7828 

t Control Products, Inc. 280 Ridgedale Ave., E. Hanover, NJ 07936 ....... 201-887-9400 
§tCrouzet Controls, Inc. 1083 State Pkwy. Schaumburg,IL 60173 ........ 312-843-2200 

CTS Corporation, 905 West Blvd North, Elkhart, IN 46514 .............. 219-293-7511 
§ EAO Switch Corp., 198 Pepe's Farm Rd., P.O. Box 552 MO, MiHord CT 06480 

. .. .. . . .. .. . .. . . .. .. .. .. .. .. .. .... ................................ 203-877-4577 
§t Eaton Corp.lMSC Products, 1640 Monrovia Avenue, Costa Mesa. CA 92627 

....................................................................... 714-642-2427 
§t Eaton Corp.lCutler-Hammer Prods, Aerospace & Commercial Controls Div. 4201 N. 

27th SI.. Milwaukee, WI 53216 ........................................ 414-449-7487 
§ Electric Switches, Inc, 2478 Fletcher Dr. Los Angeles, CA 90039 ....... 213-660-1310 

§tElectroswHch, Unit of Electro Switch Corp., 180 King Ave., Weymouth, MA 02188 
....................................................................... 617-335-5200 

ELMA Electronic Inc, 41440 Christy Stree~ Frerno~ CA 94538 ......... 415-656-3400 
tElmwood Sensors, 500 Narragansett Park Drive, Pawtucke~ RI 02861 .. 401-727-1300 
§ Entech Systems, Inc, 17B Herman Dr. Simsbury, CT 06070 ............ 203-651-9557 
§GG-Thorsen, 1801 Morgan SI.. P.O. Box 1209, Rockford, IL'61105-1209 

....................................................................... 815-968-9661 
§ Gunther, W. GmbH, Vimsberger Strasse 51, 0 8500 Numberg 82, WEST GERMANY 

...................................................... (0)911/65521 or 65520 
The Hall Company, 420 East Water SL Urbana, OH 43078 ............. 513-652-1376 

t Haydon Switch & Instrumen~ 1500 Meriden Rd., P.O. Box 3329, Waterbury, CT 06705 
....................................................................... 203-756-7441 

IGO-RALL Y Corporation, 2575 E. Bayshore Rd., Palo Alto, CA 94303 . . .. 415-856-9900 
Jaico Products, Jaidinger MIg. Co. InC. 1921 W. Hubbard SL Chicago, IL 60622 

· . . . . . . . .. . . . . . . . . . . . . .. . . . .. . . . . . . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. 312-421-1090 
§ J-B-T SwHches, Cutler-Hammer Prods., Eaton Corp. Box 1904, New Haven, CT 06509 

....................... :............................................... 203-772-2220 
Kaut & Bux Manufacturing Co, 675 Tower Rd., P.O. Box 867, Mundelein, IL 60060 

· . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. 312-949-8505 
§Landis & Gyr, Inc., 99 Castleton SL Pleasantville, NY 10570 914-747-3540 

Leecraft MIg., 21-02 44th Rd., Long Island CHy, NY 11101 .............. 718-392-8800 
Linemaster Swijch, Box 52, Woodstock, CT 06281 ...................... 203-974-1000 

§ LitteHuse, Inc, Sub. of Tracor, Inc, 800 E. Northwest Hwy, Des Plaines, IL 60016 
...... ........ ........... ............. ...... .... ....... .... ..... 312-824-1188 

Low Key Corporation, Strong Group, 105 Maplewood Ave. Gloucester, MA 01930 
.................................................................. 617-281-0448 

§t Machine Components Corp. 70 Newtown Rd., Plainview, NY 11803 .... 516-694-7222 
Mantex Corp. 1800 Metamora Rd.; P.O. Box 15E, Oxford, MI48051 ..... 313-628-8200 
Manufacturers,Componem I~. 2260 W. 77 SI.. Hialeah, FL 33016 ..... 305-556-4481; 

8Q().367-0377 
J. R Merrill Controls, Inc., 8 Crimmins Rd., Darien, CT 06820 ...... . . . . .. 203-656-0143 

tMiIIi-Switch Corp., Box 67, Gladwyne, PA 19035 ......................... 215-MI2-9222 
Mllross Controls, Inc., 511 Second st Pike, Southampton, PA 18966 .... 215-355-0200 

§ MHsumi Elec. Co. Ltd., 8-2, 8-Chome, Kokuryo, Chotu-CHy, Tokyo. JAPAN. . .. 489-5333 
§ NKK Swijches of America, Inc., 14415 N. Scottsdale Rd., Scottsdale, P;z 85260 

•. . . .. .. . .. .. . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 602-991-0942 
Noble U.SA, Inc. 5450 Meadowbrook Ct.. Rolling Meadows, IL 80008 .. 312-364-6038 

§ Power Dynamics Inc., 59 Lakeside Ave. P.O. Box 539, West Orange, NJ 07052 
....................................................................... 201-736-5722 

§Relay Speciatties, 17. RarRan Rd., Oakland NJ 07436 ................... 201-337-1000 
tRoanwell, 180 Varick SL New Yorl<, NY 10014 ......................... 212-989-1090 
t Saint SwHch, Inc, 103 N..l1th Ave.Box 604, st Charles, IL 60174 ...... 312-377-3779 

Schroff Incorporated Schroff GMBH, 170 Commerce Dr, WarwiCk, RI 02886 
· . . . . . . . . . . . . . . . . . .. . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. 401-732-3770 

§ Seacor, Inc., 123 Woodland Ave, Westwood, NJ 07675 . . . . . . . . . . . . . . . . .. 201-666-5600 
Shin-Etsu Polymer, 34135 7th SI.. Union CHy, CA 94587 ................ 415-475-9000 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Switches, Snap Action \ (All Types)-5100(Cont'd) PRODUCT . INDEX & DIRECTORY 
§ Sl WabElr, Inc, 300 Harvard Ava, Westville,NJ 08093 .•. 609-456-5400;800-257-8384 

SMK Electronics Corporation, U.SA, 1901 Nancita Cir, Placentia, CA92670 
....................................... ;............................... 714-996-0960 

§ Spemco Sw~ches, 23425 Harper, Box 386, Sl Clair Shores, MI 48080 .. 800-482-2828 
t Square 0 Co., Executive Plaza, Palatine, IL 60067 ..................•... 312-397-2600 
§ Standard Grigsby, Inc., Flint Industries, 920 Rathbone Ave, Aurora, IL 80507 

• . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .. 312-844-4300 
t Sundstrand Data Controllne., Sundstrand Corporation, P. O. Box 97001, Redmond, WA 

98073-9701 .......................................................... 206-885"3711 
SwHches UnlimHed, Inc., 34-11 56th St, Woodside, NY 11377 ...... " ..... 718-478-5000; 

800-221-0487 
§t Syracuse Electronics, Pass & Seymour, Inc., P.O. Box 4822, Syracuse, NY 13221 

· ........................................... ; . .. . .. . .. .. . . . . . ... . .. . ... 315-468-6211 
§ TEC, 2727 N. Fairview, Box 5646, Tuscon, AZ 85703 ................... 602-792-2230 

Tech Labs, Inc, 500 10th Sl, Palisades Pk., NJ 07650 ... ;.............. 201-944-2221 
Texas Instruments, Connector Systems Division, 34 Forest Street Attleboro, MA 02703 

......................... ;. . . . .. . . . . . . . .. . . .. . .. . .. . .. .. 508-699-3800;508-699-3450 
Texas Instrs., Matis. & Controls Grp., 34 Forest Sl, Attleboro, MA02703 

............ ; ...........................•................ ;............. 617-699-3800 
§Toko America, Ine., 1250 Feehanville Dr, Ml Prospect" IL 60056 ........ 312-297-0070 
§Torq Corp., 32 W. Monroe St, Bedford, OH 44146 .............. ; ........ 218-232-4100 

Tricon Industries, Inc., Electromechanical Division, 2325 Wisconsin Avenue, Downers 
Grove,lL 60515-4076 ................................................ 312-964-2330 

§United Electric Controls, 85 School Sl, Watertown, MA 02172 ......... 617-WA6-1ooo 
§ The Wadsworth Electric Manufacturing Co, Inc., 20 W. '11 th Sl, Covington, KY 41012 

....................................................................... 606-431-0900 
§tWorkman Elctm. Prods, Box 3828, Sarasota, FL 33578 ................. 813-371-4242 

Switches, Solid State-5100 
§ Burgess Switch Co., American Electronic Components, 1010 N. Main St, Elkhart, 

IN 46515, 219-262-8608 •.• " .• ,................................... 801660 
§ C & K Components, Inc., 15 Riverdale Ave., Newton, MA 02158-1082, 

617-964-6400 ............................ :....................... B-l663 
§ Crydom Company, 17215 Studebaker Rd., No. 328, Cerritos, CA 90701, 

213-865-3536 ............................................... B-1396-1398 
t Daico Industries, Inc., 2139 East Del Amo Blvd., Compton, CA 90224, 

213-631-1143 .................................................... A-1767 
§ Dialight Corp., North American Philips, 1913 Atlantic Ave., Manasquan, NJ 08736, 

201-223-9400 ............................. ~ ....... , .............. B-1693 
Electroswitch, Unit 01 Electro Switch Corp., 180 King Ave., Weymouth, MA 02188, 

617-335-5200 ...................................... ;............. B-1705 
t Frequency ElectroniCS, Inc., 55 Charles Undbergh Blvd., Mitchel F'1II1d, NY 11553, 

516-794-4500 ........... ,........................................ A-1398 
§ ITW Switches, Illinois Tool Works, 6615 W. Irving Park Rd., Chicago, IL 60634, 

312-282-4040 ........... ,........................................ B-l734 
t MarLee Switch Co., 933-0 N. Central Ave., Upland, CA 91786,714-982-8988 

................................................................. B-1758 
§ Micro Switch, A Honeywell Div., 11 W. Spring St, Freeport, IL 61032, 

815-235-6600 ................................................... : B-ln3 
Oak Switch Systems, 100 S. Main St, Crystal Lake, IL 60014,815-459-5000 

................................................................. B-ln8 
§ Omron Elctrns., Inc., Control Comps. Div., One E. Commerce Dr., Schaumb\lrg, IL 

60173,312-843-7900 ............................................. B-l780 
Phase Control Electronics, 87-27 Myrtle Ave., Glendale, NY 11385, 718-441-4728 

................................................................. 001140 
Phitips ECG, Amperex Electronics Corp., A North American Philips Co., 100 First 

Ave., Waltham, MA 02254,617-890-6107 ••••.••••••••••••. ,... A-2134-2135 
Sprague Electric Compsny, The Semiconductor Group, 115 Northeast Cutoll, Box 

2036, Worcester, MA 01613-2036, 617-853-5000 .•••••••••••••••••••• 001142 
t ST!, Control Components Div., 9520 Black Mountain Rd., San Diego, CA 

92126-4507,619-566-7680;800-826-5053 •••••••••••.•••.•••.••••••• B-l590 
§t Adams-Russell, Anzac Div., 80 Cambridge Sl, Burlington, MA 01803 .... 671-273-3333 

Aerollex Laboratories Inc., Magnelic Products Div., 35 South Service Road, Plainview, 
NY 11803 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. ... 516-694-6700 

t Aiken Advanced Systems, Inc., Amstar Electronics Group, 5901 Edsall Rd., Alexandria, 
VA 22304-4197 ...................................................... 703-370-0900 

t Alpha Inds, Inc., Microwave Comp. DiY, 90 Glenn Sl, Lawrence, MA 01843 
....................................................................... 617-681-8520 

t Analog Devices, Inc., One Technology Way, P.O. Box 9106, Norwood MA 02062-9106 
· .... .. . .. . .. . .. ... .. . .. . .. . . . . .. .. .... ..... . . . . . . . . . . . . . .. . . . .. . . . . . .. 617-329-4700 

t Arra Inc., 15 Harold Cl, Bay Shore, NY 11706 ........................... 516-231-8400 
Astr<rGeo-Marine, Inc., 202 E Cota St, Santa Barbara, CA 93101 ....... 805-965-7005 
Astrosystems, 6 Nevada Dr., Lake Success, NY 11042 . . . . . . . . . . . . . . . . .. 516-328-1600 

§ Barksdale Controls Div, lmo Delavallnc., 3211 FruHland Ave, P.O. Box 58643, Los 
Angeles, CA 90058 ................................................... 213-589-6181 

Cambridge Aerollo Instruments, Inc, 900 Mount Laurel Circle, Shirley, MA 01464 
, ...........................•...................•...................... 617-425-2346 

Canadian Thermostats & Control Devices Ltd, 6415 Mountian Sights, Montreal, PQ, 
CANADA H4P2B8 .. . . . . .. . . .. .. . . .. . .. . . . . .. . . . . . .. . .. .. .. . . . . .. . . . .. 514-739-3274 

Coaxial Dynamics, 15210 Industrial Parkway, Cleveland, OH 44135 .... 1-80Q-C0AXIAL 
Cole-Hersee Co, 20 Old Colony Ave, Boston, MA 02127-2467 ......•.. 617-268-2100 
Cross Electronics, 100 CommonweaRh Dr, Warrendale, PA 15086 ...... 412-778-1591 
Date~ Inc., 11 Cabot Blvd., Mansfield, MA 02048 .•..•......•...•........ 617-339-3000 

t Dionics, 65 Rushmore Sl, Westbury, NY 11590 ......................... 516-997-7474 
§ Douglas Randsl~ 6 Pawcatuck Ava, Pawcatuck, CT 06379 ............. 203-599-2075 

Dynage/Controls, Inc., P.O. Box 95, 551 Third Avenue, Canistota, SO 57012 
· ................................................................ ;. .... 605-296-3487 

§ EAO Swllch Corp., 198 Pepe's Farm Ad., P.O. Box 552 MO, MiHord, CT 06460 
· .................................... , ................................ , 208-8n-4577 

§t Eaton Corp./MSC Products, 1640 Monrovi'! Avenue, Costa Mesa, CA 92627 
· .............................................................. , •. .. ... 714-642-2427 

§ Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div, 4201 N. 
21th Sl, Milwaukee, WI 53216 ...............•..•..•............•..•.. 41~7487 

Elector, Inc., 805 Sp~ng Dale Dr, Exton, PA 19341 ••..... 215-524-2000;800-441-8246 
Etec-Tro~ Ine., 26477 N. Golden Valley Ad., Saugus, CA 91350 .....•..• , 805-252-8330 

§ Electrornatic Controls Corp, 2495 Pembroke Road,HofIman Estates, IL 60195-2010 
............... :....................................................... 312-882-5757 

tElectrospace Systems, Inc., P. O. Box 831359, Richardson, TX 75083-1359 
............................................ , .................... 214-470-2106/2107 

ElectroswHch; Southem Div., Electro SwHch Corp., 2510 North Blvd., Raleigh; NC 27604 
· .........•.........•...................•....•............•..•.....•. " 919-833-0707 

Enerco, Inc, 9615 W. Marginal Ways, Seattle, WA 98108 .............. 208-762-1422 
§Generallnstr, Optcelctms. Div., 3400 Hillview Ava, Palo Alto, CA 94304 

· . . . . . . . . . . . . . . . . • .. . . . . . . • . . . . . • . . . . . . • . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . 415-493-0400 
General M'!gnetics, 211 Grove Sl, Bloomfield, NJ 07003 ............... 201-743-2700 

t General Microwave Corporation, 5500 New Horizons Blvd., Amllyville, NY 11701 
.............................................. :........................ 518-228-8900 

tGenisco Technology Corp., FiRers Div, 16435 Susana Rd, Rancho Dominguez, CA 
90221 ................................................................ 213-537-4750 

§ Gunther, W, GmbH, Vimsberger Strasse 51, 0 8500 Numberg 82,WEST GERMANY 
· ................................... , ......................... (0)911/65521 or 65520 

§Halmar Electronics, Inc, 900 N. Hague Ava, Columbus, OH 43204 ...... 614-275-0530 
HEI, Inc, Optoelectronics Div., 1495 Steiger Lake La, P.O.· Box 5000, Victoria, MN 55386 

....................................................................... 612-443-2500 
§t Honeywell OptoelectroniCS, 830 EArapaho Or, Rich~son, TX 75081 ........••....... 

214-470-.4271 
t Hl!ghes Aircraft Co., Microelctrns. Sys Div, 2601 Campus Dr, Irvine, CA 92715 

........................................•...................•.....•.... 714-752-3600 
Jay-EI Prods, Sub. Ducommun Inc, 1859 W. 169th Sl, Gardena, CA 90247 

.............•........................................•.....•.......... 213-323-7130 
tJFW Industries, Inc, 5134 Commerce Sq Dr, Indianapolis, IN 46237 .... 317-887-1340 

§t Leach Control Products Div, Leach Corporation, 6900 Orangethorpe Ava, Buena PI<., CA 
90620 .............................................................. ..714-739-0770 

Linemaster Switch, Box 52, Woodstocl<. CT 06281 ...................... 208-974-1000 
t Lorph ElectroniCS, Sub. 01 Vemitrpn Corp., 105 Cedar La, Englewood NJ 07631 

· . . . . . .. . . . .. . . . . . . . . .. . .. . . . . .. .. .. . . .. . .. . .. . .. . .. . . .. . . . . .. . . .. .. ... 201-569-8282 
§Lutron Electronics Co, Box 205, Suter Ad., Coopersburg, PA 18036 .... 215-:182-3600 

§t Machine Components Corp., 70 Newtown Rd., Plainview, NY 11803 .... 518-694-7222 
MACOM,lnc, 43 Second Ave, Bldg. 8, Burlington, MA 01803 ........... 617-272-3000 

t Magnum Microwave Corp., 4575 Cushing Pkwy, Fremon~ CA 94538 ... 415-657-9898 
t MAR-CHAR CORPORATION, ATR Electronics, Inc., 167 East Fifth Street Montello, WI 

53949 ................................................................ 608-297-2106 
Matrix Systems Corp, 5177 N. Dol!glas Fir Ad., Calabasas, CA 91302 .. 818-992-6n6 

t Merrimac Industries, 41 Fairfield P~ West Caldwel~ NJ 07006 .......... 201-575-1300 
Microphase, 587 Connecticut Ave., Norwalk, CT 06855 ....•.....• _. . . .. 203-866-8000 

§tMicro Power Syslnc, 3100 Alfred St, Santa Clara, CA 95050 ........... 408-727-5350 
t Norsallndustries, 85 0 Hoffman Lane S, Central Islip, NY 11722 •...•.. 518-234-1200 

Olektron Corp., Signal Technology Corp, 61 Sullon Road, Webster, MA 01570 
....................................................................... 617-943-7440 

Omega Engineering, Box 4047, Stamlord, CT 06907 .................... 208-359-1660 
§ Payne Engineering, Box 70, Scott Depo~ WV 25560 .................•.. 304-757-7353 

Power Functions Engineering, 3831 Cavalier Dr, Garland, TX 75042 .... 214-278-0996 
§t Precision MonoIHhics, Inc, 1500 Space Park Dr, Santa Clara, CA 95054-3499 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408-727-9222 
t Premier Microwave, 35 New Broad Sl, Port Chester, NY 10573 . . . . . . . .. 914-939-8900 
t PSG Inds., 1225 Tunnel Road, Perkasie, PA 18944 ............•........ 215-257-3621 

ACA Solid Slate Div, Linear Integrated Circuits, Ate. 202, Somerville, NJ 08876 
· ....................................... ',' , ......................... , .. 201-685-6000 

Regent Controls, Inc., 39 Fanny Sl, P.O. Box 767, SheRon, CT 06484-0767 
· . . . . . .. .. . . . . .. . .. . . . . . . . .. . . . . . .. . . . . .. .. .. . .. . .. . .. .. . . . . . . .. . . . . ... 208-738-2924 

RLC ElectroniCS, Inc., 83 Radio Cir, Mt Kisco, NY 10549 ..... ,.......... 914-241-1334 
Sanders Associates, Inc., ECBD, A Lockheed Compsny, 955 Perimeter Rd., Manchester, 

NH 03108-8500 .......•.....•......................... , . . . . . . . . .• .. .. 603-645-5548 
t Sanders Associates, Inc., Microwave, 955 Perimeter Ad., Manchester, NH 03108 

· . .. . .. . . .. . . . . .. . . . .. .. . . . . .. . .. .. . . . . . . . . . . .. . . . . . . . . .. . ... 603-645-6000 Ext 4299 
§ Scientific Technologies, Optical Sensor Div. Inc, 31069 Genstar Ad., Hayward, CA 94544 

....................................................................... 415-471-9717 
Signal Systems International, P.O. Box 19B, Holmdel, NJ On33 ......... 201-741-1120 

§t Siliconix, Inc., 2201 Laurelwood Rd, Santa Clara, CA 95054 . . . . . . . . . . . .. 408-!l88-8000 
§SSAC Incorporated, P.O. Box 1000, Baldwinsville, NY 13027 .•.....•.... 315-638-1300 
§ Struthers-Dunn, Inc., Subsidiary 01 Nytronics, Inc., Lamb's Rd., PHman, NJ 08071-()901 

· .................................... ,.; . . . . . . . . .. . .. . .. . . . . .. . . . . . . . .. 609-589-7500 
§ TEC, 2727 N. Fairview, Box 5646;Tuscon, AZ 85703 .................•. 602-792-2230 
§ Teccor Electronics, Inc., 1801 Hurd Dr, Irving, TX 75038 ................ 214-580-1515 

§t Teledyne Crystalonics, Teledyne Industries, Inc, 147 Sherman Sl, Cambridge, MA 02140 
....................................... ,............................... 617-491-1670 

T ele-Tech Corporation, P.O. Box 790, Bozeman, MT 59715 ..•.......... 406-588-0291 
Tempo Instrumen~ Inc, 87 Modular Ava, Commack, NY 11725 ......... 516-864-3700 

§Toko America, Inc., 1250 Feehanville Dr, Mt Prospect" IL 60056 ........ 312-297-0070 
Triac Electronic Systems, Inc, 87-27 Myrile Ava, Glendale, NY 11385 .. 718-441-4759 

§United Electric Controls, 85 School St, Watertown, MA 02172 ......... 617-WA8-1ooo 
§t Vicon Industries, Inc., 525 Broad Hollow Rd., Melville, NY 11747 ........ 518-293-2200 

tWatkins-Johnson Co., 3333 Hillview Ava, Palo ARo, CA 94304 .......... 415-493-4141 
Wide Band Engineering Co., Inc, Box 21652, Phoenix, AZ 85036 . . . . . . .. 602-254-1570 

Switches, Step Type-5100 
§t Communications Instruments, Inc., P.O. Box 520, Hwy. 74 East,Falrvlew, NC 

28730,704-628-1711 .......................................... ''', B-1393 
§ ITW Switches, Illinois Tool Works, 6615 W. Irving Park Rd., Chlcego, IL 60634, 

312-282-4040 .................................................... 801734 
t Janco Corp., Box 3038-Glenoaks Ste., Burbank, CA 91504, 818-846-1800 

............................................................ 801750-1751 
t Lucas Ledex, Inc., P.O. Box 427, Vandalia, OH 453n4l27, 513-898-3821 

............................................................ B-l830,l754 
§t Oak Switch Systems, 100 S. Main St; Crystal Lake, IL 60014, 815-459-5000 

.................................................. ~ .............. B-l778 
tPrea-AIr-Trol Corp., 1009 Boston Post Rd., Mamaroneck, NY 10543, 

914-698-2026;800-431-2625 (outside NY) ••••••••••••••••••••••••••• B-1787 
§Schurter, Inc., 1016 Clegg ct., Petaluma, CA 94952, 707-778-6311 •• C'1547-1548 

Shalleo, 1nc.,Box 1089, Smithfield, NC 275n, 919-934-3135 .; ••••••••• 801793 
tTach Labs., Inc., 500 10th St, Palisades Pk., NJ 07650, 201-944-2221 ••• B-1805 

" 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



§Airtlyte EICtms. Co. 56 New Hook Rd., P. O. Box 231, Bayonne, NJ 07002 
..............•........................................................ 201-436-2230 

§ Alps Electric (USA), Inc. 3553 N. First St, Sen Jose, CA 95134 ......... 408-946-6000 
§ Amerace Corporation, Newburgh Rd., Hackettstown, NJ 07840 . . .. . . . . .. 201-852-1122 

§t ASM, 525 Truck La. Smithfield, NC 27577 .............................. 919-934-3104 
t Cole Instruments, 2650 S. Craddy Way, Santa Ana. CA 92704 .......... 714-556-3100 
§Crouzet Controls, Inc. 1083 State Pkwy. Schaumburg.IL 60173 ........ 312-843-2200 
t Electro Nationa~ Matthews Ave., Can1on, MS 39046 . . . . . .. . . . . . . . .. . . . .. 601-859-5511 
t Electrospace Systems. Inc. P. O. Box 831359, Richardson, TX 75083-1359 

................................................................. 214-470-2106/2107 
GTE SUPPLY, GTE Communications Systems, 5225 Wiley Post Way, SaR Lake ciiy, UT 

94116 ........................ .. .. .. . .. .. . .. .. .. .. . .. .. .. .. . .. .. .. . ... 600-433-4837 
GTE SwRching & Telephone Products, 400 N. WaH Rd., Northlake, IL 60164 

....................................................................... 312-681-7100 
Litton Encoder Div. 20745 Nordhoff St, Chatsworth, CA 91311 ......... 818-341-6161 

§t Machine Components Corp., 70 Newtown Rd., Plainview, NY 11803 .... 516-694-7222 
J. R. Merritt Controls, Inc. 8 Crimmins Rd., Darien, CT 06820 ............ 203-656-0143 
Noble U.SA, Inc. 5450 Meadowbrook CL Rolling Meadows, IL 60008 .. 312-364-6038 

§OhmRe Manufacturing Co. 3601 W. Howard S1, Skokie, IL 60076 ....... 312-675-2600 
Relay Service Co. 1300 N. Pulaski Rd., Chicago, IL 60651 .............. 312-252-2700 

§Relay Specialties, 17 Raritan Rd., Oakland, NJ 07436 ................... 201-337-1000 
Sealectro-BlCC Electronics. 40 Lindeman Dr. Trumbull, CT 06611 . 203-372-4118 

§Tenor Company, 17020 W. Rogers Dr. New Berlin, WI 53151 ........... 414-782-3800 

Switches, Surface Mount-5100 
§ American Research" Engineering, 1500 Executive Dr., Elgin, IL 60123, 

312-888-7245 .................................................... B·1642 
Arrow Hart Components, Cooper Industries, P.O. Box 9050, Charlottesville, VA 

22906-9050,804-973-4411 ......................................... B·1661 
§ Augat Alcoswitch, 1551 Osgood St, N. Andover, MA 01845,617-685-4371 

............................................... ........ .•••• B·1656-1657 
t Daico Industries, Inc., 2139 East Dal Amo Blvd., Compton, CA 90224, 

213-631-1143 .................................................... A·1767 
EAO Switch Corp., 198 Pepe's Fann Rd., P.O. Box 552 MO, Milford, CT 06460, 

203-877-4577 .................................................... B.1697 
§ EECO Incorporated, 1601 E. Chestnut Ave., P.O. Box 659, Santa Ana, CA 

92702-0659, 714-835-6000 ........................................ B·l698 
ITW Switches, Illinois Tool Works, 6615 W. Irving Park Rd., Chicago, IL 60634, 

312-282-4040 ............................................... B.1734,1740 
LZR Electronics, Inc., 8174 Beechcralt Ave., Gaithersburg, MD 20879, 

301-921-9440 ............................................... B.1756-1757 
Mepcopal Company, 11468 Sorrento Valley Rd., San Diego, CA 92121, 

619-453-0332 .................................................... B.1771 
Switchcralt, Inc., A Raytheon Company, 5555 N. Elston, Chicago, IL 60630, 

312-792-2700 .................................................... B·1801 
§C & K Components, Inc. 15 Riverdale Ave., Newton, MA 02158-1082 ... 617-964-6400 

Cherry Electrical Products, Cherry Corporation, 3600 Sunset Avenue, Waukegan, IL 
60087 ................ . . . . . . . .. . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 312-360-3500 

§Control Cable, Inc. 7261 AmbassadorRd., Banimore, MD 21207 ........ 301-298-4411 
§ CTS Corporation, SwRch Div. Paso Robles, 500 Linne Rd., Paso Robles, CA 93446 

· . . . . . .. . . . . . .. . . . . . .. . .. . . .. . .. . . . . . . . . . . .. . . . . . .. .. . . . . . . . . . .. . . . . ... 805-238-0350 
Electronic Components Groupe. Stein Industries, Inc. 26 North 5th Street Minneapolis, 

MN 55403 ............................................ 612-375-9639;800-826-8719 
General Electric Co. Accessory Equipment Plant 1285 Boston Ave. Bridgeport, CT 

06602 ................................................................ 203-382-2000 
ITT Schadow, 8081 Wallace Rd., Eden Prairie, MN 55344 . . . . . . . . . . . . . .. 612-934-4400 
K-Two Industries, 4331 Miranda Ave., Palo AHa, CA 84306 .............. 408-720-9316 

tResistance Technology Inc. 1260 Red Fox Rd., St Paul, MN 55112 ... 612-636-9770 
§ The Wadsworth Electric Manufacturing Co. Inc. 20 W. 11 th St, Covington, KY 41012 

· . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. 606-431-0900 
Wilbrecht Electronics, 346 Chester S1, St Paul, MN 55107 ............. 612-222-2791 

Switches, Tap - See Switches, Rotary (Vol. 8) 

Switches, Thermally Actuated-5300 
Airpax Company, A Division 01 North American Philips Corp •• Husky Park P.O. 

Box 500, Frederick, MD 21701, 301-663-5141 ••••.•.•••.•••.•••••••• a·1835 
§t Ame19k/Rodan Dlv., 2905 Blue Star St, Anaheim, CA 92806,714-630-0081 

....................................... ,.................... B·1836,1838 
Elmwood Sensors, 500 Narragansett Park Drive, Pawtucket, RI 02861, 

401-727-1300 ............................................... a·1843-1845 
Fenwal Etectronicsl APD, Kidde, Inc., 450 Fortune Blvd., Milford, MA 01757, 

617-478-5255 .................................................... B·1846 
Micro Davlces Product Group, Therm-Q-Dlsc, Inc., 1320 South Main Street, P.O. 

Box 3538, Mansfield, OH 44907, 419-756-5911 •.••••.•••.•••.•• B.1343,1873 
§ Midwest Components, Inc., 1981 Port City alvd., Muskegon, MI49443, 

6111-777-2602............................................... B.1852-1857 
§ Selco Products Co., SEL Salee, Inc., 7580 Stage Rd., auena Park, CA 90621, 

714-521-8673 .................................................... B.1867 
§Aqualarm, Marine Safety Systems. Inc., 1151 D. Bay Blvd., Chula Vista, CA 92011 

· . . . .. . .. . . . . .. . . . . .. . . . . . .. . .. . . . . .•. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 619-575-4011 
§ Automatic SwRch Co. 50-60 Hanover Road, Florham PaIl<, NJ 07932 

..................................................................... 1-201-966-2000 
§ Barksdale Controls Div. lmo Dalavallnc. 3211 FruRland Ave. P.O. Box 58843, Los 

Angeles, CA 90058 ................................................... 213-589-6181 
Burling Instruments, P.O. Box 298, Chatham, NJ 07928 ................. 201-635-9481 
Carnbridge'Aeroflo Instruments, Inc., 900 Mount Laurel Circle, Shirley, MA 01464 

· . ... . . . . . .. . . . . . . . . .. . . . . . . . . . ... . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . .. .. . .. 617-425-2346 
Canadian Thennostats & Control Devices Ltd., 8415 Mountian Sights, Montreal, PQ, 

CANADA H4P2B8 ... .. . .. .. .. .. . .. . . . . . . . .. . . . .. . .. ... . . . . .. . . . . . .. .. 514-739-3274 
§ Capintec Instruments, 6 Arrow Ad., Ramsey,. NJ 07446 . . . . . . . . . . . . . . . . .. 201-825-9500 
t Chatham Controls, 33 River Rd., Chatham, NJ 07928 ................... 201-635-8892 
t Control Products, Inc. 280 Ridgedale Ave., E. Hanover, NJ 07936 ....... 201-887-9400 
t Dresser lnels., 1505 Elm St, Dallas. TX 75201 ........................... 214-748-6000 
§ Eaton Corp./Cutler-Hamrner Prods, Aerospace & Commercial Controls Div. 4201 N. 

27th St, Milwaukee, WI 53216 ........................................ 414-449-7487 

§ E-Squared Technology Corp. 4475 Dupont Ct # 9, Ventura, CA 93003 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. 805-644-9544 

§ Fenwal, 400 M$in St, Ashland, MA 01721 .............................. 505-881-2000 
General Electric Co. Accessory Equipment Plant 1285 Boston Ave. Bridgeport, CT 

06602 . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . .. . .. . . . . . . . . . . . . . . . . . .. 2Q3C.382-2ooo 
Jaico Products, Jaidinger MIg. Co. Inc., 1921 W. Hubbard S1, Chicago, IL 60622 

.............................................................. 312-421-1090 
Princo Instruments, Inc., 1020 Industrial Hwy. Southampton, PA 18966 

t PSG Inds., 1225 Tunnel Road, Perkasie, PA 18944 ..................... 215-257-3621 
§ Relay Specianies, 17 Raritan Rd., Oakland, NJ 07436 ................... 201-337-1000 
§ Stancor Products, Haminon Standard Controls, 131 Godfrey S1, Logansport, IN 46947 

....................................................................... 219-722-2244 
t Sundstrand Data Control Inc. Sundstrand Corporation, P. O. Box 97001, Redmond, WA 

98073-9701 .......................................................... 206-885-3711 
Sylvania GTE Control Devices, Rle. 35, Standish, ME 04064 ............ 207-642-4535 
Therm-D-Disc, Inc., Sub. Emerson Elec. Co. 1320 South Main St, P. O. Box 3536, 

Mansfield, OH 44907 ................................................. 419-756-5911 
§Tokin America. Inc., 155 Nicholson Ln. 95134, CA 95131 ............... 408-432-8020 
§United Electric Controls, 85 School St, Watertown, MA 02172 ......... 617-WA6-1ooo 

Warren G-V, Unit of Signal Co. 1 APollo Dr. Whippany, NJ 07981 ....... 201-386-1200 

SWitches, Thumbwheel-5100 
AMP, Box 3608, Harrisburg, PA 17105, 800-362-5673 ••..•••.•••••••.••. C.ll65 

§C "K Componants, Inc., 15 Riverdale Ave., Newton"MA 02158-1082, 
617-964-6400 ............................................... B·1663-1884 

§ Cherry Electrical Products, Cherry Corporetlon, 3600 Sunset Avenue, Waukegan, 
IL 60087,312-360-3500 ...................................... a·1674,1812 

§t Crouzet Controls, Inc., 1083 Ststa Pkwy., Schaumburg, IL 60173,312-843-2200 
................................................................. B·1679 

§t Digitran Division, Xcel Corporation, 3100 New York Dr., Pasedena, CA 91107, 
818-791-5600 .................................................... a·l694 

§t EECO Incorporated, 1601 E. Chestnut Ave., P.O. Box 659, Santa Ana, CA 
92702-0659,714-835-6000 ................................... B·1698-1699 

Electroswilch, Southern Div., Electro Switch Corp., 2510 North Blvd., Raleigh, NC 
27604, 919-833-0707 ............................................. B·1706 

§ Inter-Market, 1946 Lehigh Ave., Glenview, IL 60025, 312-729-5330 •.•••• B·1728 
§ tnterswitch, Wm. J. Purdy Co., 770 Airport Blvd., Burlingame, CA 94010, 

415-347-8217 .................................................... a·1823 
§ IVO Industries, Inc., 201 Industrial Way W., Eatontown, NJ 07724, 201-542-5151 

............................................................ B·1076,1747 
JAE Electronics Inc., 1901A E. Carnegie Ave., Santa Ana, CA 92705-5504, 

714-250-8770 .................................................... B·1749 
§ Kessler-Ellis Prods., 120 lat Ave., Atlantic Highlands, NJ 07716, 

201-291-0500;800-631-2165 ....................................... 001134 
Mepco/Cantralab, North American Phillpa Corporation, Hwy. 20 W., P.O. Box 858, 

Ft Dodge, IA 50501, 515-573-1300 ................................. a·1768 
§ Omron Elctrns., Inc., Control Comps. Div., Ona E. COmmerce Dr., Schaumburg, IL 

60173,312-843-7900 ............................................. a·1781 
§ Shelly ASSOCiates, Inc., 14281 Chambers Road, Tustin, CA 92680, 714-869-9850 

.............................................................. : •. B·1092 
tTech Lebs., Inc., 500 10th St, Palisades Pk., NJ 07650, 201-944-2221 ••• B·1805 

American Control Technology, Microdot Graphics, Inc., 825 Village Quarter Rd., West 
Dundee. IL 60118 .................................................... 312-426-6780 

§Augat Alcoswitch, 1551 Osgood St, N. Andover, MA 01845 ............. 617-685-4371 
§Cincinnati Electrosys., 420 Wards Comer Rd., Loveland, OH 45140 ..... 513-831-4347 

Cole-Hersee Co., 20 Old Colony Ave. Boston, MA 02127-2467 ......... 617-268-2100 
Computron Display Systems. Xcel Corporation, 3100 New York Drive, Pasadena. CA 

91107 ................................................................ 818-791-5600 
§ Electric SwRches, Inc., 2478 Fletcher Dr. Los Angeles, CA 90039 ....... 213-66D-1310 

Electroswitch, Unit of Electro Swnch Corp., 180 King Ave., Weymouth, MA 02188 
.......................................................... '. . . . . . . . . . . .. 617-335-5200 

§ Erni Components, 520 Southlake Blvd., Richmond, VA 23236 ........... 604-794-6367 
§GC-Thorsen, 1801 Morgan St, p.o. Box 1209, Rockford, IL 61105-1209 

....................................................................... 815-966-9661 
Ghielmetti, Inc. 6290 Sunset Blvd., Sle. 1126, Los Angeles, CA 90028-8770 

....................................................................... 213-463-5111 
ISL Products Int'l, Ltd., 235 P Robbins Lane, Syosset NY 11791-6093 .. 516-937-3475 
Noble U.SA, Inc., 5450 Meadowbrook CL ROiling Meadows, IL 60008 .. 312-364-6038 

§ Seacor, Inc. 123 Woodland Ave, Westwood, NJ 07675 . . . . . . . . . . . . . . . . .. 201-666-5600 
§ Shokai Far Eas~ Ltd., 280 North Central Ave. Hartsdale, NY 10530 ..... 914-681-0700 

SMK Electronics Corporation, U.SA, 1901 Nancita Cir. Placentia. CA 92670 
....................................................................... 714-996-0960 

§ Spemco Switches, 23425 Harper, Box 366, St Clair Shores, MI 48080 .. 800-482-2828 
Tansitor Electronics. West Rd., P.O. Box 230, Bennington, VT 05201 .... 802-442-5473 

§ Tocos America, Inc. Tokyo Cosmos Electric Co. Ltd., 565 West Go" Road, Arlington 
Heights, IL 60005 .................................................... 312-364-7277 

Switches, Tilt - See Switches, Mercury Displacement 
(Vol. 8) 

Switches,· Toggle-51 00 
Advanced Systems Concepta, 2333 N. Leke Ave., Altedena, CA 91001, 

818-791-0983 .................................................... 001143 
§ American Switch Corp., 134 Water St, Wakefield, MA 01880, 617-246-1007 

........... , ...................................................... B·1843 
§ Arcolectric Corp., 9001 Canoga Ave., Canoga Park, CA 91304, 818-700-1933 

................................................................. B·1651 
§t Arrow Hart.Cornponants, Cooper Industries, P.O. Box 9050, Chariottesville, VA 

22906-9050, 804-973-4411 ..................................... _.. B·1661 
§ Augat Alcoswitch, 1551 Osgood St, N. Andover, MA 01845, 617-685-4371 

............................................................ a·1656-1857 
§ C " K Components, Inc., 15 Riverdale Ave" Newton, MA 02158-1082, 

617-964-6400 •••.•••••••••••••••••••••••••••••••••••••••.••• 1101862-1884 
§ Carllngswitch, Inc., 60 Johnson Avenue, Plainville, CT 08062-1156, 203-793-9281 

• ••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••• , a·l668 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



SWitches, Toggle-51 00 (Cont'd) 

§ Dai-Ichi Shoji Of Amer., Inc., 150 Fifth Ave., .Suite 845, New York, NY 10011, 
212-691-11050 •••••••••••••••••••••••••••••••••••••••••••••••••••• S.1691 

§Dialight Corp., North American Philips, 1913 Atlantic Ave., Manasquan, NJ 08736, 
201-223-9400 •••••••••••••••••••••••••••••••••••••••••••••••••••• S.1692 

§ Electronic Components Groupe, Stein Industries, Inc., 26 North 5th Street, 
Minneapolis, MN 55403, 612-375-9639;600-826-8719 ••••••••.•••••.•• S·1704 

t EnTech CorporatIon, 17A Herman Drive, Simsbury, CT 06070, 
203-658-2740;203.-651-9557 •••••.••••••.•••.••••••••••••••••• '.' • • • S.1701 

Grayhilllnc.,561 Hiligrove Ave., La Grange, IL 60525, 312-354-11/40 .;.. S·1714 
Hasco Components, Inc., 247-40 Jericho Tpke., Bellrose Village, NY 11001, 

516-328-9292 .•••••••••••••••••••••••••••••••••••.•••••••.•••.••• B·1723 
§ ITT Schadow, 8081 Wallace Rd., Eden Prairie, MN 55344, 612-934-4400 •••••• 

S·1733 
Kay Elemetrics Corp., 12 Maple Ave., Pine Brook, NJ 07058-9798, 201-227-2000 

•••••••.••••••••••••.••••••••••••••••.••••••••••••••••••••••••••• A·1771 , 
§ Marquardt Switches Inc., Route 20 Eaat, P.O. Box 465, Cazenovia, NY 13035, 

315-655-8050 •••••••••••••••••••••••••••••••••••••••••••••••••••• S·1759 
§ McGill Manufacturing Co., Inc., 909 North Lafayatte Street, Valpsraiso, IN 46383, 

219-465-2200 ••••••••••••••••••••••••.•.••.••••••••••••••••• B·1764-1765 
§t Micro Switch, A Honeywell Div., 11 W. Spring St., Freeport, IL 61032, 

815-235-6600 •••.••••...•.•••••.••••.••.• ;.................. S·1772-1773 
§ NKK Switches Of America, Inc., 14415 N. Scotlsdale Rd., Scotlsdale, AZ 85260, 

602-991.0942 •.•••.•.•••••• '................................. S·1776-1777 
§t Otto Controls, Otto Engineering, 2 E. Main St., Carpentersville, IL 60110, 

312-428-7171 ..•••.•.••••••.•••..•.••.•••••.••••.••••••••••. S.1784-1785 
Shogyo International Corp., 287 Northern Slvd., Great Neck, NY 11021, 

516-466.Q911 •.•••.••••••••.••••.••••••••••••.••.•••••.••.•. S.1794-1795 
§ Shokai Far Eaat, Ltd., 280 North Central Ave., Hertsdale, NY 10530, 914-681.0700 

••• ••••..••.••• •••••..•• •••.••.•••.••..••••••• ••••••••••••••••••• 001053 
H. H. Smith (Dislight Company):1913 Atlantic Ave., Manasquan, NJ 08736, 

201-223-9400 .••••••.••••••••.••••.•••••••••••••••••••••••••••••• C·1553 
Switchcraft, Inc., A Raytheon Company, 5555 N. Elaton, Chicago, IL 60630, 

312-792-2700 •.••••••••••••.••.•••••.•••..•••.•...•.••.••.••.••.• S·1801 
§ T -Bar Incorporated, Data Switch Corporation, 1 Enterprise Dr., Shelton, CT 06484, 

203-926-1801 •.•••.••••••••.••••.•••.•••.• ;...................... S-1804 
t Tech Labs., Inc., 500 10th St., Palisades Pk., NJ 07650, 201-944-2221 ••• S.1805 

Adams Rne Products, Inc, 540 W Chevy Chase Dr, Glendale, CA 91204 
......... , ............................................................. 816-241-5121 

t Airpax Corp., Woods Rd, Cambridge, MD 21613 ........................ 301-228-4600 
§ Alpha Products, Inc, 5740 Corsa Ave. # 104, Wesllake Village, CA 91362 

· . . . . .. . . . .. . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . .. . .. . . . .. . . . . . . .. . . . . . .. 816-889-9304 
§Amptronix, Inc., P.O. Box 8146, Rowland Heights, CA 91748 ............ '714-595-5814 

Ark-Les, 51 Water St, Watertown, MA 02172 ............................ 617-924-2330 
§ Aromat Corp, 629 Central Avenue, New Providence, NJ 07974 ......... 201-464-3550 

Augat Inc, 33 Perry Ave., Box 779, Attleboro, MA 02703 ................ 617'222-2202 
Bosch, Robert, Corp., 2800 S. 25th Ave, Broadview, IL 60153 ........... 312-865-5200 

§t Brim Electronics. P.O. Box 336 E. Fair Lawn, NJ 07410 ................. 201-796-2886 
§C & K/Unimax, Inc, C & K Components, Inc., Ives Rd, P.O. Box 152, Wallingford, CT 

06492 . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . .. . . . . . .. . . . . . . .. . . . . . . .. 203-269-8701 
t Capitol Swnch Inc, Box 890, Danbury, CT 08810 ....................... 203-744-3300 
§Cole-Hersee Co., 20 Old Colony Ave., Boston, MA 02127-2467 ......... 617-268-2100 
t Control Products, Inc, 280 Ridgedale Ave, E. Hanover, NJ 07936 ....... 201-887-9400 

§t Crouzet Controls, Inc, 1083 State Pkwy, Schaumburg, IL 60173 ........ 312-843-2200 
§t Eaton Corp.lCuller-Hammer Prods, Aerospace & Commercial Controls Div., 4201 N. 

27th St, Milwaukee, WI 53216 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... 414-449-7487 
§Electric Swnches.lnc, 2478 Fletcher Dr, Los Angeles, CA 90039 ....... 213-66(}'1310 
§ FEME ElectroniCs, Inc., 661 W. Germantown Pike, No. 206, Plymouth Meeting. PA 19462 

....................................................................... 215-941-0366 
§Gaynor Electric Co., 135 South Main S~ P.O. Box 316, Thomaston, CT 06787-0316 

· . . . . .. . . . . . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . ... 203-283-4388 
§ GC> Thorsen, 1801 Morgan St, P.O. Box 1209, Rockford, IL 61105-1209 

· . . . . . . . . . . . . . . . . . . . . . . . . . .. .......................................... 815-968-9661 
General Electric Co, Accessory Equipment Plan~ 1285 Boston Ave., Bridgeport, CT 

06602 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. 203-382-2000 
Ghielmetti, Inc., 6290 Sunset Blvd, Ste. I 126, Los Angeles, CA 90028-8770 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . .. . . . . . . . . . . . . . . . . . . . ... .. ... 213-463-5111 
t Haydon Switch & Instrumen~ 1500 Meriden Rd, P.O. Box 3329, Waterbury, CT 06705 

....................................................................... 203-756-7441 
ICo-RALL Y Corporation, 2575 E. Bayshore Rd, Palo Mo, CA 94303 . . .. 415-856-9900 

t Imtronics Industries. 11930 31st Ct N., St Petersburg. FL 33716 ........ 813-572-9010 
ISL Products Int'l, Ltd, 235 P Robbins Lane, Syosset, NY 11791-6093 .. 518-937-3475 

§tJ-B-T SWitches, Cutler-Hammer Prods., Eaton Corp. Box 1904, New Haven, CT 06509 
· . . . . . . . . . .. . .. . . . . . . . . . . . . . . .. .. .. .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. 203-772-2220 

Jefferson Elec., MagneTe!<, Inc., 1400 Center Circle Drive, Downers Grove, IL 
60515-1021 .......................................................... 312-691-2400 

t Line Electric Products, 122 Naubuc Ave, Glastonbury, CT 06033 .....•.. 203-659-3573; 
1-800-331-1137 

§ LitteUuse,lnc, Sub. of Tracer, Inc., 800 E. Northwest Hwy., Des Plaines. IL 60016 
....................................................................... 312-824-1188 

§t Machine Components Corp., 70 Newtown Rd, Plainview, NY 11803 .... 516-694-7222 
Manufacturers Componen~ Inc., 2260 W. 77 St. Hialeah, FL 33016 ...... 305-558-4481; 

800-387-0377 
§MEC AIS, Industriparken 23, Ballerup. DENMARK DK-2750 ........... 011-452-973366 
§ MG Electronics, 32 Ranick Rd., Hauppauge. NY 11788 ................. 516-582-3400 
tMiIIi-Switch Corp., Box 67, Gladwyne, PA 19035 ......................... 215-MI2-9222 
§ Mnsumi EI.ec. Co, Ltd., 8-,2, 8-Chome, Kokuryo, Chofu-City, Tokyo, JAPAN. . .. 489-5333 
§Philmore Manufacturing. 40 Inip Dr., Inwood, NY 11696 ................. 516-239-6161 
§Power Dynamics Inc, 59 Lakeside Ave, P.O. Box 539, West Orange, NJ 07052 

. . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-738-5722 
§ Relay Specianies, 17 Raritan Ad, Oakland, NJ 07436 ................... 201-337-1000 
tResistance Technology Inc., 1260 Red Fox Rd, St Pau~ MN 55112 .... 612-636-9770 

RLC Electronics, Inc., 83 Radio Cir., Mt Kisco, NY 10549 ................ 914-241-1334 
tSage Laboratories, Inc., 11 Huron Dr, Natick, MA 01760 ................ 617-653-0844 

Saint Switch, Inc, 103 N. 11th Ave,Box 604, St Charles, IL 60174 ...... 312-377-3779 
§ Schroff UK Ltd., Maylands Ave, Hemel Hempstead, Herts, ENGLAND HP2 4SG 

.. . . . . . . . . . . .. ........................................................ 0442-40471/6 

PRODUCT INDEX & DIRECTORY 
§ SMK Electronics Corporation, U.SA. 1901 NanciIa Cir, Placentia, CA 92670 

.... , , . . .. .. . . . . . .. . .. . . . .. . .. .. . .. .. . .. .... . . .. .. . .. .. . . .. . . . . .. . . . ... 714-996-0960 
§ Spemco Swnches, 23425 Harper, Box 386, St Clair Shores. MI 48080 .. 800-482-2828 

Switches Unlimned, Inc, 34-11 56th St. Woodside, NY 11377 ............ 718-478-5000; 
800-221-0487 

§t Syracuse Electronics. Pass & Saymour, Inc, P.O. Box 4822, Syracuse, NY 13221 
.............. ,........................................................ 31s:4B8-6211 

Tane Alarm Products, 247-40 Jericho Tpke, Floral Park, NY 11001 ..... 516-328-3351 
Texas Instruments, Connector Systems Division, 34 Forest Street. Attleboro, MA 02703 

· .. . .. . . . . .. . . . .. .. . . .. .. . . . . . . . . .. . .. . .. . . . . . . . . .. . . . . . 508-899-3800;508-899-3450 
Texas Instrs, Matis. & Controls Grp, 34 Forest St. Attleboro, MA 02703 

· ................ ; .. . . . .. . . . . . . . . . . . . . . .. . . . . . . . . .. . .. . . .. . . . . .. . .. . . .. 617-699-3800 
§ Tacos America, Inc, Tokyo Cosmos Electric Co. ltd, 565 West GoU ROad, Arlington 

Heights, IL 60005 .................................................... 312-384-7277 
§ Vertex Computer Gable & Products, 61 Executive Blvd, Farmingdale, NY 11735 

....................................................................... 516-293-1610 
§tWorkman Elctm. Prods, Box 3828, Sarasota, FL 33578 ................. 813-371-4242 

Switches, Touch Actuated-5100 
§ Electronic Componenta Groupe, Stein Induatries, Inc., 26 North 5th Street, 

Minneapolis, MN 55403, 612-375-9639;600-826-8719 ••••••••••• ,..... S·1704 
GM Nameplate, Inc., 2040 15th Ave. Weal, Seattle, WA 98119,206-284-2200 

................................................................. S·1819 
Grimes Compsny, 115 S. Aroviata Circle, Srea, CA 92621,714-871-3931 ••.••• 

S·1720 
The Hall Company, 420 East Water St., Urbane, OH 43078, 513-852-1376 

................................................................. S·1822 
§ ITT Schadow, 8081 Wallace Rd., Eden Prairie, MN 55344, 612-934-4400 ••.••• 

801732 
JAE Electronics Inc., 1901A E. Carnegie Ave., Santa Ana, CA 92705-5504, 

714-250-8770 .......... ;......................................... S·1749 
Jayeo Plaatics Of Catifornia, tnc., 507 W. Slueridge Ave., Orange, cA 92665, 

714-974-1701 .................................................... S·,824 
§ Micro SWitch, A Honeywell Div., 11 W. Spring St., Freeport, IL 61032, 

815-235-6600 .................................................... S.1773 
MOLEX, Inc., 2222 Wellington Ct., Lisle, IL 60532, 312-969-4550 •••••••• S·1775 

§ Oak Switch Syatems, 100 S. Main St., Cryatal Lake, IL 60014,815-459-5000 
................................................................. S·1778 

Adams Rite Products, Inc, 540 W. Chevy Chase Dr, Glendale, CA 91204 
....................................................................... 818-241-5121 

Advanced Input Devices, W. 250 AI.D. Dr, Coeur d'Alene, 1083814 ..... 208-765-8000 
§Alps Electric (USA),lnc., 3553 N. First St, San Jose, CA 95134 ......... 408-946-6000 

Arrow Hart Components, Cooper Industries, P.O. Box 9050, Charlottesville, VA 
22906-9050 ... . . . . . . . . . . . . . . . . . . . . .. .. .. . .. . . .. .. . . .. . . . .. . . .. . . . . ... 804-973-4411 

§ Bowmar Instrument Corp., Data Entry Division, 4640 126th Ave. N, Clearwater, FL 
34622-4796 .......................................................... 813-573-2525 

§ Brady, W. H., Co., Xymox Div, 8225 W. Parkland Ct, P.O. Box 571, Milwaukee, WI 53201 
· ............ , . . . . . . . . . . . . . . .. . . . . . . . . .. .. . .. . . .. .. . . . . . . . .. .. .. . .. . . .. 414-355-8300 

,CAM. Graphics Co, Inc., 15 Ranick Dr. W, Amityville, NY 11701 ........ 516-842-3400 
tCapitol Switch Inc, Box 890, Danbury, CT 08810 ....................... 203-744-3300 

§t Eaton Corp./MSC Products, 1640 Monrovia Avenue, Costa Mesa, CA 92627 
....................................................................... 714-642-2427 

Efector, Inc., 805 Spring Dale Dr, Exton, PA 19341 ....... 215-524-2000;800-441-8246 
Enerco, Inc., 9615 W. Marginal Way S, Seattle, WA 98106 .............. 206-762-1422 

§ ERA/REFAC Electronics, Inc., West Hill Ad, Winsted, CT 06098 ........ 203-379-2731 
§ Gunther, W., GmbH, Virnsberger Strasse 51, 0 8500 Numberg 82, WEST GERMANY 

................................... :. . . . . . . . .. . . . . . . . .. .. .. . .. (0)911/65521 or 65520 
tHalimark Nameplate, Inc., 1855 New Highway, Farmingdale, NY 11735 ................ . 

800-645-9502 
t Hon Inc., 9351 Jeronimo Rd, Irvine, CA 92718 ............•............. 714-859-8800 
t Industrial Electronic Engineers, 7740 Lemcma Ave, Van Nuys, CA 91405 

....................................................................... 818-787-0311 
§ Lucas Duralith Corporation, 525 Orange St, Millville, NJ 08332 .....•... 608-825-6900 
§ Lutron ElectroniCS Co., Box 205, Suter Rd, Coopersburg. PA 18036 .•... 215-282-3800 

Mepco/Centralaib, Inc, A North American Philips Co, 2601 S. Moorlend Rd, New Berlin, 
WI53131 ............................................................ 414-785-6506 

§t Miller Dial Corp., 4400 N. Temple City Blvd, EI Monte, CA 91731 .•...... 818-444-4555 
Philips Circuit Assemblies. A Subdivision 01 North American Philips Corp, 2601 S. 

Moorland Rd, New Berlin, WI 53151 ............................ ;..... 414-785-6506 
§t Pres-Air-Trol Corp, 1009 Boston Post Rd, Mamaroneck, NY 10543 ...... 914-698-2026; 

800-431-2825 (outside NY) 
Relay Service Co., 1300 N. Pulaski Rd, Chicago, IL 60651 ........... , .. 312-252-2700 

§ Standard Grigsby, Inc, Flint Industries, 920 Rathbone Ave, Aurora, tL 60507 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . 312-844-4300 

§ Tapeswnch Corp. of America. 100 Schmitt Blvd, Farmingdaie, NY 11735 
........•.....................................•.........•.............. 516-694-8312 

TEC, 2727 N. Fairview, Box 5646, Tuscon, AZ. 85703 ................•.. 602-792-2230 
Technical Panels, Inc, 9162 La Rosa Dr., Temple City, CA 91780 ....... 818-285-3105 

§Toko America, Inc, 1250 Feehanville Dr, ML Prospect.lL 60056 ........ 312-297-0070 
§Top"igh~ 160 East 9th Ave, York, PA 17404 ............. 717-843-9901;800-233-9386 
tTransiceil, Inc., Trooper Rd, P.O. Box 99, Worcester, PA 19490-9990 .... 215-277-1300 

SWitohes, Vacuum - See Switches, Pressure 

Switc;:hes (MIL), Non-RF-2440 
t Advanced Syatams Concepts, 2333 N. Lake Ave., Altadena, CA 91001, 

818-791.0983 .................................................... 001143 
§t Augal Alcoswlteh, 1551 Osgood St., N. Andover, MA 01845, 617-685-4371 

• .. • • . .. .. • • . .. • .. • • .. • • .. .. • • • .. .. • • .. • .. .. • .. • .. .. • .. ... •• S·1656-1657 
Cole Instruments, 2650 S. Croddy Way, Santa Ana, CA 92704, 714-556-3100 

................................................................. S·1676 
§ CTS Corporation, Switch Div., Paso Robles, 500 Linne Rd., Paso RobIas, CA 

93446,805-238.0350 ............................................. 801683 
§t Digltran Division, Xcel Corporation, 3100 New York Dr., Pasadena, CA 91107, 

818-791-5800 .................................................... S.1694 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
Durakool,lnc., American Electronic Components, 1010 N. Main St., Elkhart, IN 

46514,219-264-1116 ............................................. a'1696 
§t EECO Incorporated, 1601 E. Chestnut. Aye., P.O. Bcx 659, SantsAna, CA 

92102.0&59, 714~35-6000 ........................................ a'1699 
Eleclroawitch, Southern Div., Electro Switch Corp., 2510 North alvd., Raleigh, NC 

27604, 919-833~107 ............................................. a'1106 
fifth Dimension, Inc., 801 New YorI< Aye., Trenton, NJ 08638, 609-393~350 

........................ ............. ....................... a'1710-1711 
§t Grayhillinc., 561 Hillgroye Ave., La Grange, IL 60525,312-354-1040 

.................................................. a'1713-1714,1716-1719 
Grimes Company, 115 S. AroviBta Circle, area, CA 92621, 714-671-3931 ..•.•. 

a'172O 
rrw Switches, illinois Tool Works, 6615 W. Irving Park Rd., Chicago, IL 60634, 

312-282-4040 .......................................... a'1734,1744-1745 
t Janco Ccrp., Bcx 3038·Glenoaks Sta., aurbank, CA 91504, 818~6-1800 

............................................................ a·1750·1751 
Lucas Ledex. Inc.. P.O. Bcx 427. Vandalia. OH 453n~27, 51~-3621 

................................................................. a'1630 
LZR ElectroniCS, Inc., 8174 Beechcraft Ave., Gaithersburg, MD 20879, 

301-921-9440 .................................................... a'1757 
t Mepco/Centralab. North American Philipa Corporation. Hwy. 20 W .• P.O. Bcx 858. 

Ft Dodge, IA 50501, 515-573·1300 ............................ a'1768·1769 
Microavionics Ccrp., 3198·K Airport Loop Dr., Costa Mesa. CA 92626. 

714-957-6904 .................................................... 00 1136 
t Oak Switch Systems, 100 S. Main St., Crystal Lake. IL 60014. 815-459·5000 

................................................................. a'1778 
t Orbit Instrument of Cal., 6431 Global Dr •• Cypress. CA 90630. 714·527~561 

................................................................. 001139 
t Otto Controls, Otto Engineering, 2 E. Main St., Carpentersville, IL 60110, 

312-428-7171 ............................................... a'1784-1785 
Shalleo, Inc.. Bcx 1089, Smithfield, NC 275n, 919·934·3135 .•.... a·1788·1793 
Tach Labs.. Inc .• 500 10th St., Palisades Pk., NJ 07650. 201·944·2221 ••. a'1805 

t Accudyne Corp, P.O. Box 1429. Janesville. WI 53547 ................... 608-752-9081 
Adams Rite Products, Inc, 540 W. Chevy Chase Dr, Glendale. CA 91204 

...................................... .. .......... 816-241·5121 
Aerospace Optics, Inc, 3201 Sandy La, Fort Worth, TJ( 76112 .......... 817-451-1141 

§t Arrow Hart Components, Cooper Industries, P.O. Box 9050. Charlottesville. VA 
22906-9050 ........................................................ " 804-973-4411 

C & K/Unimax, Inc, C & K Components, Inc., Ives Rd., P.O. Box 152, Wallingford, CT 
06492 .............................. " ............... ............... 203-269-8701 

t Capitol Switch Inc., Box 890. Danbury. CT 06810 ....................... 203-744-3300 
Computron Display Systems, Xcel Corporation. 3100 New York Drive. Pasadena, CA 

91107 ................................................................ 818-791-5600 
tControl Products, inc, 280 Ridgedale Ave., E. Hanover. NJ 07936 ....... 201-887-9400 
t Electrospace SYljIems, Inc, P. O. Box 831359. Richardson. TJ( 75083-1359 

................................................................. 214-470-2106/2107 
tElectroswitch, Unit 01 Electro Switch Corp, 180 King Ave, Weymouth. MA 02188 

.. . . . . . .. . .. . . . . ... . .. . .. . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. 617-335-5200 
t Elmwood Sensors, 500 Narragansett Park Drive. Pawtucke~ RI 02861 .. 401-727-1300 

§t J-B-T Switches, Cutler-Hammer Prods., Eaton Corp, Box 1904. New Haven, CT 06509 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-772-2220 

t Kilovac Corp, Box 4422, Santa Barbara, CA 93140 ..................... 805-684-4560 
tUne Electric Products, 122 Naubuc Ave., Glastonbury. CT 08033 ........ 203-659-3573; 

1-800-331-1137 
Low Key Corporation, Strong Group. 105 Maplewood Ave, Gloucester. MA 01930 

....................................................................... 617-281-0448 
tMachine Components Corp, 70 Newtown Rd., Plainview. NY 11803 .... 516-694-7222 
§ McGill Manufacturing Co, Inc, 909 North Lafayette Stree~ Valparaiso. IN 46383 

............... .............................................•.......... 219-465-2200 
Micro Switch, A Honeywell Div, 1 t W. Spring st Freepo~ IL 61032 .... 815-235-6600 

t Orbit Instrument Corp., 80 Cabot Ct, Hauppauge, NY 11788 ............ 516-435-8300 
Power Dynamics Inc, 59 Lakeside Ave, P.O. EIox 539. Wast Orange, NJ 07052 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 201-736-5722 
tSaint Switch. Inc .• 103 N. 11th Ave,Box 604. Sl Charles.IL 80174 ...... 3t2-377-3779 
t Tapeswitch Corp. of America, 100 Schmitt Blvd. Farmingdale. NY 11735 

· . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5 t 6-694-6312 
§ T -Bar Incorporated Data Switch CorporatiOn, 1 Enterprise Dr .• SheHon. CT 06484 

· . .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. 203-926-1801 

Switches (MIL), RF-2440 
Crosspoint. Diy. of Info-lite. 422 Cliff St., FairvieW. NJ 01022, 201-941-4455 

................................................................... a'1678 
CTS Corporation, Switch Dlv •• Paso Robles, 500 Unne Rd •• Paso Robles. CA 

93446. 805-238~350 ............................................. a'1683 
t Daieo Industries. Inc •• 2139 East Del Amo alvd •• Compton. CA 90224. 

213·631·1143 .................................................... A'1767 
§t Digltran Division. Xcel Corporation, 3100 New York Dr .• Pasadena. CA 91107, 

818·791-5600 .................................................... a.1694 
Fifth Dimension. Inc.. 801 New YorI< Ave., Trenton. NJ 08638, 609·393~350 

.•••••••••.•••.••••••••••••••••••••••••••••••••••••••.••••.• a'1710-1711 
t Janco Corp., Box 3038-Glenosks SIs., aurbank, CA 91504. 818~6-1800 

• • • • . • • . . • . . . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• a'1750-1751 
t MarLee Switch Co., 933·D N. Central Ave., Upland, CA 91786. 714·982-8988 

................................................................. a'1758 
Slsndard Grigsby. Inc., Flint Industries, 920 Rathbone Ave •• Aurora. IL 60507, 
312~-4300 .................................................... a'1797 

Adams Rite Products, Inc., 540 W. Chevy Chase Dr, Glendale, CA 91204 
....................................................................... 818-241-5121 

t Alpha Inds., Inc, Microelectronic Div .• 2800 Crystal Drive. Hatfield, PA t9440 
....................................................................... 215-822-1311 

t Alpha Inds., Inc .• Microwave Comp. Div .• 90 Glenn St, Lawrence. MA 01843 
· ...................................................................... 617-681-8520 

Alpha Inds., Inc. - TAG Millimeter Comp, 651 Lowell St, Methuen. MA 01844 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .• .. 617-682-4661 

t Automatic Connector. Inc., 400 Moreland Rd, Commack, NY 11725 . . . .. 516-543-5000 
tBird Electronic Corp, 30303 Aurora Ad., Cleveland, OH 44139-2794 .... 216-248-1200 

Synchros & Resolvers (MIL)-2440 
Computron Display Systems, Xcel Corporation, 3100 New York Drive, Pasadena, CA 

91107 ................................................................ 818-791-5600 
t Dow-Key Microwave Corporation. 1667 WaHer st Ventura, CA 93003 .. 805-650-0260 
t Electrospace Systems, Inc, P. O. Box 831359. Richardson, TJ( 75083-1359 

................................................................. 214-470-2106/2107 
t FL Jennings, FL Inds., 970 Mclaughlin Ave., San Jose, CA 95122-2696 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-292-4025 
t General Microwave CorporatiOn, 5500 New Horizons Blvd., Amityville, NY 11701 

. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 516-226-8900 
tJFW Industries, Inc, 5134 Commerce Sq. Dr, Indianapolis, IN 46237 .... 317·887-1340 
tK&L Microwave. Inc, 408 Coles Circle, Salisbury. MD 21801 ............ 301-749-2424 

Line Electric Products. 122 Naubuc Ave., Glastonbury. CT 06033 ........ 203-659-3573; 
1-800-331-1 t37 

Low Key Corporation. Strong Group. 105 Maplewood Ave, Gloucester. MA 01930 
....................................................................... 617-281~ 

tMachine Components Corp, 70 Newtown Rd., Pillinview. NY 11803 ... 516-694-7222 
tMACOM.lnc, 43 Second Ave., Bldg. 8. Buriington,MA 01803 617-272-3000 
t Norsallndustries, 85 0 Hoffman Lane S, Cantrallslip. NY 11722 ....... 516-234-1200 
t Premier Microwave. 35 New Broad st Port Chester. NY 10573 ......... 914-939-8900 
t Risk, George. Inds., 802 S. Elm St, Kimbal~ NE 69145 308-235-4645 

RLC Electronics, Inc, 83 Radio Cir, ~ Kisco. NY 10549 ......... 914-241-1334 
t Sage Laboratories. Inc, 11 Huron Dr, Natick, MA 01780 .. ........... 617-653-0844 
§ Support Systems Inti. Corp, 150 South Second st Richmond, CA 94804 

4t5-234-909O 
tTeledyne Microwave. 1290 Terra Bella Ave., Mountain View, CA 94043 ................ . 

415-968-2211 
Tele-Tech Corporation, P.O. Box 790. Bozeman, MT 59715 ............. 406-58~291 

tTransco Products. Inc, 1001 Flynn Rd., Camarillo. CA 93011-6003...... 805-987-8007 
t Wavecorn, Sub. of Loral Corp, 9036 Winnetka Ave., Northridge. CA 91324 

............................................................ 818-882-3010 

Switch Hardware-2800 - See Vol. C 

Switching Systems, Audio-1300 - See Vol. D 

SWitching Systems, Test & Measurement-2900 - See 
Vol. D 

Switch Seals, Environmental-2800 - See Vol. C 

Swivel Units, Data Entry Terminals-1400 - See Vol. C 

Synchronizers, PCM Bit-1900 - See Vol. D 

Synchronizers (MIL), Antenna-3475 - See Vol. D 

Synchros-4900 - See Vol. D 

Synchros & Resolvers (MIL)-2440 
t Computer Conversions Corp .• 6 Dunton Ct. E. Northpon, NY 11731. 516-261·3300 

................................................................. 001144 
Control Sciences, Inc •• 9509 V88S8r Ave •• Chstaworth. CA 91311. 818·109·5510 

................................................................. 001151 
t Novatronics of Canada LId., 6n Erie St.. P.O. Bcx 610. Stratford, Ontsrio, 

CANADA N5A 6V6. 519-271·3880 .................................. a'1243 
t Vernitron Controls. Vernitron Corporation. 1601 Precision Park La •• San Diego. 

CA 92073. 619-428·5581 .......................................... a'1268 
t American Electronics, 1600 E. Valencia Dr, Fullerton, CA 92631 .. 714-871-3020 
t Astro Instrument Corp .• 2501 NW 17th Ln., Pompano Beach, FL 33064 ................ . 

305-973-8900 
Astrosystems. 6 Nevada Dr, Lake Success, NY 11042 . . . . . . . . . . . .. 516-328-1600 

§t Harowe Servo Controls, Bowmar Inst Corp, Westtown Rd at West Chester Pike, W. 
Chester. PA 19380 ........ ............. 215-692-2700 

t Industrial Control Co .• 3100 Pineda Ave, Rockledge. FL 32955 .......... 305-259-7105 
t Innovatek Microsystems, Inc, Smrthfield Rd., R 1 Box 104. Millerton, NY 12546-9720 

............................. ....... 914-373-9003 
t Natel Engineering Co, Inc., 4550 Runway st Simi Valley. CA 93063 .... 805-581-3950 
tSPS Inc. (Muirhead Vactric). 51 Commerce St, Springfield, NJ 07081 ... 201-376-1222 
tTransicoil.lnc, Trooper Rd., p.o. Box 99. Worcester. PA 19490-9990 .... 215-277-1300 

Synchro Transmitters, Solid State-4900 - See Vol. D 

Synthesizers, Delay Line-2350 ~ See Vol. A 

SyntheSizers, Frequency-2900 - See Vol. D 

SyntheSizers, Speech-2325 - See Vol. D 

SyntheSizers, Waveform-2900 - See Vol. D 

Systems Integration - See Services, Systems Integration 
(Vol. D) 

Tables, X-V Axis- See Simulators, Motion (Vol. D) 

Tablets, Digitizing-2000 - See Vol. D 

Tachometers, Generator-4900 - See Vol. D 

Tachometers, Optical-4900 - See Vol. D 

Tachometers, Pulse-4900 - See Vol. D 

Tachometers, Stroboscopic-4900 - See Vol. D 

Tape and Reel Packaging-4100 - See Vol. D 

EEM 1988 §-Product sold through distributors t':"Product meets MIL specs 



Temperature Compensators-5300 

Tape Decks - See Recorders,Magnetic Tape '(Vol. D), 
Transports, Tape(Vol. D) 

Tape Duplicators - See Duplicators, Magnetic Tape 
(Vol. D), Perforators,Paper Tape (Vol. D) 

Tape Recording Accessories~1300 ~ See Vol. D 

Tape Search Equipment-2000 - See Vol. D 

Tape Winders-2000 - See Vol. D 

Tapes, Electricallnsulation-3100 - See Vol. C 

Tapes, Films & Foils, Pressure Sensitive-2500 - See 
Vol. C 

Tapes, Heat Shrinkable - See Caps, Forms & Tapes, Heat 
Shrinkable (Vol. C) 

Tapes, Magnetic, Cartridge-2000 - See Vol. D 

Tapes, Magnetic, Reel-2000 - See Vol. D 

Tapes, Magnetic, Digital Cassette-2000 - See Vol. D 

Tapes, Numerical Control-2000 - See Vol. D 

, Tapes, Plastic Coated for Cable-2500 - See Vol. C 

Technical Books-4200 - See Vol. C 

Tees, Coaxial-3450 - See Vol. A 

Tees, Waveguide-3450 - See Vol. A 

Telecommunication Systems & Equipment - See 
Communications Systems, Telephone (Vol. D) 

Telemetering Systems, Electronic - See Communications 
Systems, Telemetering (Vol. D) 

Telephone Cords & Cord Sets - See Cords & Cord Sets, 
Telephone 

Telephone Handsets - See Handsets, etc. (Vol. D) 

Telephone Ringing Generators - See Generators, Signal 
(Vol. D) , 

Telephone Sets, Exclusion Key-1900 - See Vol. D 

Telephone Systems, Telephones Sound Powered - See 
Communications Systems, Telephone (Vol. D) 

Teleprinters, Auto Send/Receive-1900 - See Vol. D 

Teleprinters, Keyboard Send/Receive-19,00 - See 
Vol. D 

Teleprinters, Receive Only-1900 - See Vol. D 

Teletypewriters & Equipment-1900 - See Vol. D 

Television Systems: & Equipment, Cable (CATV) & 
Master Antenna (MATV) - See CATV Systems & 
Equipment (Vol. D) 

Television Systems & Equipment Closed Circuit-1900 -
~ See Vol. D 

Temperature Compensators-5300 
§t Ametek/Rodan Dlv., 2905 Blue Star St, Anaheim, CA 92806,714·630-0081 

............................................................ B01837-1838 
§ KRL/Bantry Components, Inc., 160 Bouchard St, Mancheeter, NH 03103, 

603-668-3210 ................................. ;.................. A01953 
t Micro-Ohm Corp., 1088 Hamilton Rd., Duarte, CA 91010, 818-3575377 •• • B01850 

Midwest Components, Inc., 1981 Port City Blvd., Muskegon, MI49443, 
616-777-2602 ........... '.......................... B01852-1853,1857,1859 

Quality Thermistor, 2147 Centurion PL, Boise, ID 83709, 208-377-3373 •• B01864 
Betatherrn Corp. 910 Tumpike Rd (Rle, 9), Shrewsbury, MA 01545 '" ,. 617-842-0516 

§ EDt., Inc. 385 Osar Ave., Hauppauge, NY 11788 , .... ,' 516-435-2808;1-800-DIAL EDL 
§tJumo Process Control, Inc., 410 Garibaldi Ave., Lodi, NJ 07644 ...... ". 201-77!H744 

Precision Resistor Co. Inc. 10601 75 SL N. Largo, FL 34647 ... ,.,' .. ,. 813-541-5771 
Richard-Lee Co., Box 724, New Providence. NJ 07974 , .. , .. , ... , .. ' . , ,. 201-276-0710 

Temperature Indicators - See Meters, Temperature 
(Vol. D), Labels, Temperature Indicating (Vol. 8) 

Temperature Sensors"':' See Transducers, Temperature 
(Vol. B) 

Tensile Testers - ,See Testers, Material (Vol. D) 

PRODUCT INDEX & DIR:EC'1rO~IV 

Terminal Blocks (Incl. Barrier Types)~2100 - See Vol., C 

Terminal Blocks, DIN Rail Mountil')g-2100 - See Vol. C 

Terminal Blocks, Panel Mounting-2100 - See Vol. C 

Terminal Blocks, PC Board Mounting-2100 - See Vol. C 

Terminal Boards-2100 - See Vol. C 

Terminal Boards, Blocks, Strips (MIL)-2440 
Beau Products Div., Vemitron Corp., Box 10, Laconia, NH 03247, 603-524-5101 

••••• : •••••••••••••••••••••••••••••••••••••••••••• ',' • • • • • • •• C01286,1289 
Concord Electronic8~ Corporation, 30 Great Jones St, New York, NY 10012, 

1-212-777-6571 .................................................. C01308 
t Doran Manufacturing Co., 2834 Sidney AVe., ClnclnnaU, OH 45225, 513-681-5424 

•••••••••.••••.•.••.•••••••••••••••.••••••••••••••••••••••••••••• C01325 
Jan Hardware MIg. Co., 47-27 36th St, Long Island City, NY 11101, 718-361-11800 

....................................................... ;.... C01607,1619 
Kulka (Dialight Company), 1913 Atlantic Ave., Manasquan, NJ 08736, 

201-223-9400 .................................................... C01414 
Oxley, Inc., 25 Business PI<. Dr., P.O. Box 814, Branford, CT 06405,203-488-1033 

................................................................. B01013 
§t WECO Electrical Connectors, Inc., 16805 Hymus Blvd., Kirkland, Quebec, 

CANADA H9H 3L4, 514-694-9136 ••••••••••••••••••••••••••••• C01594-1595 
Alpha-Tel<, 7286 Murdy Circle, Huntington Beach, CA 92647 " ........ " 714-847-7515 
Augat Inc" Interconnection Products Group, 33 Perry Ave.,P,O. Box 779, Attleboro, MA 

02703 "." .. "."., .. ".".,.,., .. , ..... "., ...... " .. , .. , .. , ..... ". 617-222-2202 
t ()'Cemco, 3200 N. San Fernando Blvd., Burbank, CA 91504 ... , ..•... ,. 213-849-6341 

Dialight Corp.. North American Philips, 1913 Atlantic Ave., Manasquan, NJ 08736 
.,', .•.. , .. ".,.,',."." .. ,.",., ,." .. , .. , .. ". , ... , .. , ....•....... ,. 201-223-9400 

Entrelec, Coganel. Inc .• 2 Ram Ridge Ad., Spring Valley, NY 10977 .... ,. 914-425-7480 
FIC Corp. 12216 Parklawn Dr., Rockville, MD 20852 ." .. 301-981-8124;8IlO-638-6594 

t Flight Connector, Trans-Technology Electronics, 233 E. Manville Sl, Rancho Dominguez, 
CA 9022Q.9006 ,.", .. , .. ,"" ... "., .. , ... ,."."." ... ""." .. , •. " 309-693-3355 

Kulite Semiconductor Prods. Inc" One Willow Tree Rd. Leonia. NJ 07605 
", .. , ... ",.,.,.".,',."., .. ".,',., .. , ... ,."."., ... ,.,., .. , .. ".,' 201-461-0900 

Poweright Products, Inc" 2739 Oakland Avenue, Garland TX 75041 .. ,' 214-1l4O-O575 
§ Reliance Comm/Tec, Reliance Electric, p, O. Box 99502, Cleveland OH 44199 

,., ,.".,",.,."."."."., .. ".,.,., ,., , .. ,."." ....... , .... "."." 800-245-4501 
§t Syracuse Electronics, Pass & Seymour, Inc. P.O. Box 4822, Syracuse. NY 13221 

.. , .. ,"', .. , .... , """"""""'"'''''''''''''''''''''''''''''''''' 315-468-6211 
TIW Systems, Inc., 1284 Geneva Drive, Sunnyvale, CA 94089, .. , .. ' ... " 408-734-3900 

Terminal Equipment, Digital~2000 - See Vol. D 

Terminal Strips (Incl. Barrier Types)-2100 - See Vol. C 

Terminals, Communications-2000 - See Vol. D 

Terminals, Credit Authorization-2000 - See Vol. D 

Terminals, Crimp-2100 - See Vol. C 

Terminals, Data Display (Incl. Alphanumeric & Graphic)-
2000 - See Vol. D 

Terminals, Data Entry, Multimedia-2000 - See Vol. D 

Terminals, Disconnecting-2100 - See Vol. C 

Terminals, Display-2000 - See Vol. D 

Terminals, Double Level-2100 - See Vol. C 

Terminals, Feedthru-2800 - See Vol. C 

Termi1lals, Ferrule, Cable-End-2100 - See Vol. C 

Terminals, Financial-2000 - See Vol. D 

Terminals, Fused-2100 - See Vol. C 

Terminals, Ground-2100 - See Vol. C 

Terminals, Intelligent/ProgrammablE!, Batch-2000 - See 
Vol. D 

Terminals, Intelligent/Programmable, Interactive-2000 -
See Vol. D 

Terminals, Intelligentl Programmable, 
Multiprogramming-2000 - See Vol. D 

Terminals, IntelligentiProgrammable, Multiuser-200D -
See Vol. D 

Terminals, Intelligent/Programmable, Real Time-2000 -
See Vol. D 

Terminals, Intelligentl Programmable, Transaction 
Processing-2000 - See Vol. D 

Terminals, LED/Lamp Indicators-2100 - See Vol. C 

Terminals, Lug (All Types)-2100 -See Vol. C 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 

Terminals, Miniature & Subminiature-2100 - See Vol. C 

Terminals, Point-of-Sale-2000 - See Vol. D 

Terminals, Printed Circuit Board-2100 - See Vol. C 

Terminals, Push-on, Quick Disconnect - See Connectors 
& Terminals, Push-on, Quick Disconnect (Vol. C) 

Terminals, Solderless-2100 - See Vol. C 

Terminals, Standoff-2100 - See Vol. C 

Terminals, Threaded-2100 - See Vol. C 

Terminals, Touch - See Touch Terminals (Vol. D) 

Terminals, Turret-2100 - See Vol. C 

Terminals, Wirewrap-2100 - See Vol. C 

Terminals (MIL), Ground Data-3475 - See Vol. D 

Terminations, Antenna-Also See Dummy Loads-2800 -
See Vol. C 

Terminations, Cable-2100 - See Vol. C 

Terminations, Fiber Optic-2475 
t Interoptics, Purdy Group, 710 Airport Blvd., Burlingame, CA 94010, 415-347-n27 

................................................................. Bo1169 
t MERET, Inc., 1815 24th St, Santa Monica, CA 90404-4998,213-828-7496 

................................................................. Bol172 
Sharp, MICroelectronics Dlv., Optoelectronics, Sharp Plaza, Mahwah, NJ 07430, 

201-529-8757 ........................................... .••.•. •.• B01179 
Amphenol Products, 4300 Commerce Ct, Lisle, IL 60532 ............... 312-983-3500 
Auga\ Inc, Interconnection Products Group, 33 Perry Ave,P.O. Box 779, Attleboro, MA 

02703 ................................................................ 617-222-2202 
§ Concord Electronics Corporation, 30 Great Jones St, New York, NY 10012 

..................................................................... 1-212-777-6571 
Dubbledee Diamond Corporallon, D. Drukker & Zn, N.V, 100 Stierli Ct, Ml Arlington, NJ 

07856........................................................ 201-770-1420 
t EOTec Corporaliol\ 3M Corporation, 420 Frontage,Road, West Haven, CT 06516 

....................................................................... 203-934-7961 
Fibronics International Inc, Communications Way" Independence Park, Hyannis, MA 

02601-1892 .......................................................... 617-778-0700 
t Foundallon Instruments Inc, 24 Colonnade Rd, Nepean, ON, CANADA K2E 7 J6 

....................................................................... 613-226-4000 
t Math Assocs., 2200 Shames Dr, Westbury, NY 11590 .................. 516-334-6800 
t Optelecorn, Inc, 15930 Luanne Dr, Gaithersburg, MD 20877 ......... 301-840-2121 

Poulin Associates, Inc., 302 Ncrth Rd, Sudbury, MA 01776 .............. 617-443-7333 
SUmitronics, Inc" SuinHomo Corporation, 580 N. Pastoria Ave, Sunnyvale, CA 94086 

................... , ................................ : .................. 408-737-7683 
§ Thomas & Betts Corporation, 1001 Frontier Road, Bridgewater, NJ 08807 

. . . . . .. . . . . . .. .. . . . .. . . . . . . . . .. . .. . . . . . . . . . . . .. . . . . . . . .. . . . . . . . . . . . .. .. 201-885-1600 
TRW Connector Div, TRW Electronic Componenls Grp., 1501 Morse Ave., Elk Grove 

Village, IL 60007 ..................................................... 312-981-6000 
U.S. Inslr. Rentals, 2988 Campus Dr, San Mateo, CA 94403 . . . . . . . . .. . .. 800-824-2873 

Terminations, Microwave-3450 - See Vol. A 

Terminations, VHF, Video, Pulse-1900 - See Vol. D 

Termination Systems, Wire-2100 - See Vol. C 

Test Assemblies (MIL)-3475 - See Vol. D 

Test Benches (MIL), ECM-3475 - See Vol. D 

Test Benches (MIL), Shop-3475 - See Vol. D 

Test Equipment - See Meters, Acceleration, Admittance, 
etc. (Vol. D) 

Test Equipment, Closed Circuit TV-Also See Television 
Systems & Equipment, Closed-Circuit-2900 - See 
Vol. D 

Test Equipment, Color TV-2900 - See Vol. D 

Test Equipment, Data Communications, Monitors &. 
Recorders-2900 - See Vol. D 

Test Equipment, Fiber Optic-2475 
t Adv8ntast America, Inc., 300 Knightsbridge Parkway, lincolnshire, IL 60069, 

312-834-2552 ............................................... [)O1196-1199 
Berkeley Nucleonics Corp., 1121 Regatta Sq., Richmond, CA 94804, 415-234-1100 

................................................................. [)O1219 
Genatar Rental ElectrOniCS, Inc., 6307 De Soto Ave., Suite J, Woodland Hills, CA 

91367,800-331-3440 (In CA);800-227-8409 •••••.•.• _............... [)O1257 
Amelek Controls Div. Orionics Products, 820 Pennsylvania Blvd.. Feasterville, PA 19047 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . . . . . . • . . . . . . . . . • 215-355-6900 
Anasco Corporatiol\ 42A Cherry Hill Dr, Commerce GIr. Bldg., Danvers, MA 01923 

........................................................ 617-777-11888;8OQ-826-2726 
t Anritsu, 15 Thomton Rd, Oakland, NJ 07436 ............ 201-337-1111;8OQ-255-7234 

Biddle Instruments, 510 Township Line Rd., Blue Bel~ PA 19422 ........ 215-646-9200 

Test Methods (Mll)-2440 
§tCanoga-Perkins Corp, 21012 Lassen St, Chatsworth, CA 91311 ........ 818-718-6300 

Contact Eas~ 335 Willow Sl s., P.O. Box 786, N. Andover, MA 01845 ... 617-882-2000 
Dai-Ichi Shoji of Amer, Inc, 150 Fifth Ave., SuHe 845, New York, NY 10011 

· . . . . . . . . . . . . . .. . . . . . . . . . .. . . . . .. . .. .. . . .. . .. . . . . . . . . . . .. . . . . . . . . . . . . .. 212'691-9050 
Digitech Industries, Inc., 66 Grove SL P.O. Box 547, Ridgefield, CT 08877 

· . . . .. . . . . . . . . . . . . . . . . . . . .. . .. . .. .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. 203-438-3731 
EG&G Gamma Scientific, Div. of EG&G Inc" 3777 Ruffin Rd, San Diego, CA 92123 

....................................................................... 619-279-8034 
§ EXFO E.O. Engineering, 352 St -Sacrament Ave., Quebec CHy, Quebec, CANADA GIN 

3Y2 ................................................................. 418-683-0211 
§ Feedback, 620 Springfield Ave, Berkeley Hghts., NJ 07922 ............. 201-464-5181 

GTE Fiberoptic Products, 2401 Reach Rd, Wimamsport, PA 17701 ...... 717-326-6591; 
l-8OQ-FBR-oPTICS 

Hewlett-Packard Co., 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 
................................................................... Call Local SIs. Off. 

INTELCO, 8 Craig Road, Acton, MA 01720 .............................. 617-264-4485 
§t ITT Eleclro-Optical Prods., ITT Corporatiol\ 7835 Plantation Ad., Roanoke, VA 24019 

.. .. .. .. .. . .. .. .. . .. . .. . .. .. .. . .. . .. . . ... ................ 703-583-0371 
t Math Assocs., 2200 Shames Dr, Westbury, NY 11590 .................. 516-334-8800 

Photodyne Inc, 3760 Calle Tecate, Camarillo, CA 93010 ... :............ 805-388-8378 
Poulin Associates, Inc., 302 North Rd., Sudbury, MA 01776............. 617-443-7333 
Power Technology, Inc, P.O. Box 9769, Lillie Rock, AR 72219 .......... 501-568-1995 
Siecor Corp., 489 Siecor Park-CO, Hickory, NC 28603-0489 . . . . . . . . . . . .. 704-327-5000 

§ C. G. Soar, Inc, 434 Windsor Pit Dr, Daylol\ OH 45459 . . . . . . . . . . . . . . . .. 513-434-7643 
Sum~ronics, Inc" Sumitomo Corporation, 580 N. Pastoria Ave., Sunnyvale, CA 94086 

....................................................................... 408-737-7683 
Tektronix, Inc, P.O. Box 500, 76/260, BaaverlOI\ OR 97077 ............ 8OQ-835-9433 
United Detector Technology, 12525 Chadron Ave, Hawthome, CA 90250 

....................................................................... 213-978-0516 
U.S. Instr. Rentals, 2988 Campus Dr, San Mateo, CA 94403 . . . . . . . . . . . .. 8OQ-824-2873 
Velmex, Inc, P. O. Box 38, East Bloomfield, NY 14443 ... 716-657'6151;800-642-6446 

tYork Technology, Inc" 210 N. Glenoaks Blvd.. Sle. C, Burbank, CA 91502 
· . . . . . . . .. . . . . . . . .. . . . . . .. . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. 818-955-8927 

Test EqUipment, Mechanical Impedance-2900 - See 
Vol. D 

Test Equipment, Memory Systems, Disk-2900 - See 
Vol. D 

Test Equipment, Motor-2900 - See Vol. D 

Test Equipment, Rental & Lease - Also See Services, 
Electrical Measurement & Test-2900 - See Vol. D 

Test Equipment, RFI Susceptibility-2900 - See Vol. D 

Test Equipment (MIL)-3475 - See Vol. D 

Test Fixtures, ATE-2900 - See Vol. D 

Test Methods (MIL)-2440 
Instrument Specialties Co., P.O. Box A, Delaware Water Gap, PA 18327, 

717-424-8510 .................................................... C01749 
RTS Systems, Inc., 1100 W. Chestnut St, Burbank, CA 91506, 818-840-7119 

................................................................. B01026 
LTX. LTX PIt@ UniversHy Ave., Westwood, MA 02090 ................. 617-461-1000 

t Zehntel, Inc, 2625 Shadelands Dr, Walnut Creek, CA 94598 ............ 415-932'6900 

Test Sets, Communications-1900 - See VoI_ D 

Test Sets (MIL)-3475 - See Vol. D 

Test Sets (MIL), Airborne Radar-3475 - See Vol. D 

Test Sets (MIL), ECM-3475 - See Vol. D 

Test Sets (MIL), EW-3475 - See Vol. D 

rest Sets (MIL), Flight Line-3415 - See VoI_ D 

Test Sets (MIL), IRCM-3475 - See Vol. D 

Test Systems, Automatic DC-2900 - See Vol. D 

Test Systems, Board-2900 - See Vol. D 

Test Systems, Component-2900 - See Vol. D . 

Test Systems, Computer Controlled (Automatic)-2900 -
See Vol. D . 

Test Systems, Development Engineering - See Services, 
Assembly & Fabrication (Vol. D) . 

Test Systems, Functional-2900 - See Vol. D 

Test Systems, Hall Effect-2900 - See Vol. D 

Test Systems, IC-2900 - See Vol. D 

Test Systems, Ultrasonic, Computer Controlled-2900 -
See Vol. D 

Test Systems, VLSI & Memory-2900 - See Vol. D 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Thermistors .. S300 

testers, Accelerometer - See Calibrators, Accelerometer 
(Vol. Dj 

Testers, Armature~2900 - See Vol. D 

Testers, Battery-2900 - See Vol. D 

Testers, Bit Rate-2900 - See Vol. D 

Testers,Burn-in, Aging-2550 - See Vol. D 

Testers, Cable-2900 - See Vol. D 

Testers, Capacitor-2900 - See Vol. D 

Testers, Circuit -See Testers, Signal Tracing (Vol. D) 

Testers, Coil & Transformer-2900 - See Vol. D 

Testers, Communication Equipment (Automatic)-2900 -
See Vol. D 

Testers, Component Linearity-2900 - See Vol. D 

Testers, Corona-2900 - See Vol. D 

Testers, CRT-2900 -See Vol. D 

Testers, Diode-2900 - See Vol .. D 

Testers, Electron Beam-2900 - See Vol. D 

Testers, Electrical Parameter-2900 - See Vol. D 

Testers, Electric Power '- See Monitors, Power, AC & DC 
(Vol. D) 

Testers, Encoder-2900 - See Vol. D 

Testers, Fiber Optic-2900 - See Vol. D 

Testers, Ground Resistance - See Meters, Ohm (Vol. D) 

Testers, Heat, Manual-2550 - See Vol. D 

Testers, Hipot - See Testers, Insulation Breakdown (Vol. 0) 

Testers, Insulation Breakdown-2900 - See Vol. D 

Testers, Insulation Resistance-2900 - See Vol. D 

Testers, Integrated Circuit (Automatic)-2900 - See 
Vol. D 

Testers, Integrated Circuit (Manual)-2900 - See Vol. D 

Testers, Interface-2900 - See Vol. D 

Testers, LED & LED Arrays-2900 - See Vol. D 
Testers, Life, Component-2550 -See Vol. D 

Testers, Logic Card-2900 - See Vol. D 

Testers, Loopback-?900 - See Vol. D 

Testers, Magnetic Core-2900 - See Vol. D 

Testers, Magnetic Head Media-2900 - . See Vol. D 

Testers,·Magnetic Medium-2900·- See Vol. D 

Testers, Magnetron-2900 - See Vol.D 
Testers, Material-2550 - See Vol. D 

Testers, Memory Board-2900 - See Vol. D 
Testers, Meter-2900 - See Vol. D 

Testers, Microwave-2900 - See Vol. D 

Testers, Modem-2900 - See Vol. D 

Testers, Motor-2900 - See Vol. D 

Testers, Potentiometer-2900 - See Vol. D 

Testers, Power Supply-2900 - Se~ Vol. D 

Testers, Pulse Jitter-2900 - See Vol. D 

Testers, Relay-2900 -See Vol. D 

Testers, Resistivity-2900 - See Vol. D 

Testers, Resistor-2900 - See Vol. D 

Testers, ROM Devices-2900 - See Vol. D 

Testers, Servo- See Analyzers, Servo (Vol. 0) 

, PRODUCT INDEX & DIRECTORY 

Testers,Shock-2550 - See Vol. D 

Testers, Short Turn - See Testers, Coil (Vol. D) 

Testers, Signal Tracing-2900 - See Vol. D 

Testers, Solderability·4100 - See Vol. D 

Testers, Synchro/Resolver-2900- See Vol.D . 

Testers, Thickness (all types)-2900 - See Vol. D 

Testers, Thyristor-2900 - See Vol .. D 

Testers, Tracking & Erosion Resistance (InsulatiOn)-
2900 - See Vol; D 

Testers, Transistor-:i900 - See Vol. D 

Testers, Transmission & Delay-2900 - See Vol. D 

Testers, Tube-2900 - See Vol. D 

Testers, Vibration-Also See Services, Environmental 
Test-2900 - See Vol. D 

Testers, Voltage-2900 - See Vol. D 

Testers, Voltage Breakdown-2900 - See Vol. D 

Testers, (MIL), ECM Pod-3475 - See Vol. D 

Testers, (MIL), ECM-3475 - See Vol. D 

Testers, (MIL), ESM-3475 - See Vol. D 

Testing, Environmental - See Services, Environmental 
Testing (Vol. D) 

Thermal Converters - See Converters, Thermal (Vol. B) 

Thermal Imagers - See Imagers, Thermal (Vol. 0) 

Thermal Platforms-2900 - See Vol. D 

Thermistors-5300 
§t Ametek/Rodan Div., 2905 Blue Star St., Anaheim, CA 92806, 714-630-ooa~ 

• • . . .. • • • • • • • . • . • • • • .• • • • . . • . • • . . • • • • . . • • • . • • • • . • • . • • • • . • • • • B.1836,1838 
§ Dale Electronics, ,nc., EI Paso Div., P.O. Box 26728, EI Paso, TX 79926, 

915·592·3253 .•..•.•.•..••••.•••••••••.•••.••••••••••••••••• B.1840·1841 
DlgHec Corp., 959 Cheney Ave., Marion, OH 43302, 614-387-3444 • • • • • •• 001363 

§t Fenwal Electronics/ APD, Kidde, Inc., 450 Fortune Blvd., MlHord, MA 01757, 
617-478-5255 ••••••.•••••••••••••••••••••••••••••.••••.•••••••.•• 801846 

§ Keystone Cerbon, Thermistor Dlv., 1935 State Street, St. Marys, PA 15857, 
814-781·1591 •••••••••••••••••••••••.•••••••.•••.••••••••••• B.1847-1849 

Mepco/Centralab, North American Philips Corporation, 4561 Colorado Blvd., Los 
Angeles, CA 90039, 818-240-4880 •••••••••.••.•.•.••.•••••.••••••• A.1957 

Mepco/Centralab, North American PhiUps Corporation, Airport Road, P.O. Box 
760, Minerai Wells, TX 76067, 817-325-7871 ••••••••••••••••••• A.1957,1960 

§ Midwest Components, Inc., 1981 Port City Blvd., Muskegon, Ml49443, 
616-777-2602 •••••••.••••••.•••••••••••••••••••• •• f B.1852.1853,1857-1858 

§t Murata Ens North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 
404-436-1300 •••••••.•••••••••••••••••••••••••••••••••••••••••••• A·1977 

NES, Inc. (Nationwide Electronic Syatems), 3003 Wakefield, Cerpentersvllle, IL 
60110,312-426-5900 ••.••••••••••••.•••••••••••••••••••.••••••••• 001383 

Omega Engineering, Box 4047, Stamford, CT 06907, 203-359-1660 ,..... C·1891 
t Quality Thermistor, 2147 Centurion Pl., Boise, 10 83709, 208-377-3373 

••••••••••.•.•••.••••.•.••••. •.••••.•.•••••••••••••••••••••• B·1863-1884 
Techno, Inc., 7803 Lamona Ave., Van Nuya, CA 91405, 818-781-1842 

. • . • . • • • • • • • • • • • • • . • • . • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • •• B·1870-1871 
t Advanced Thermal Products, Inc., P.O. Box 249, St Marys. PA 15857 , .• 814-772-0278 
§ Allen Co, Inc., Robert G, 7267 Coldwater Canyon. N. Hollywood. CA 91605 

,., ........ , .•. , ..... , ..... , ...................... ~ .. ,.. 818-765-63oo;8O(H!23-3186 
Alpha Thermistor,lnc, 7181 Construction Ct. San Diego, CA 92121 .... 619-549,4660 

§Alkins Technical Inc, 3401 S.w.4Oth Blvd., Gainesville, FL 32608 ..... ,. 904-378-5555 
Barber-Colman Co., Indl. InsllS. Div" P.O. Box 2940, 1354 Clifford Ave., Loves Park, IL 

61132 ,., ..... " .. , .. , ..... , ... ,., ...... , ...•.... , ........•. , ......... , 815-877-0241 
Betalherm Corp, 910 Turnpike Rd (Rle. 9), Shrewsbury, MA 01545 ..... 617-842-0516 
Canadian Thermostals & Control Devices Ltd., 8415 Mounfian Sights, Montrea~ po, 

CANADA H4P2B8 ., ...•. ,.,.,., .. " ............ , .............. , ... , .. 514-739,3274 
§ Colbar Corp, 26E Buffington SI, Irvington, NJ 07111 .. ,., .. , ... ,......... 201-371-9500 

Daylronic Corp, Hawker Siddeley, 2589 Corporale P~ Miamisburg. OH 45342 
.".:,." .. ,." .. ,"', .. ,., ........................•... ,. , .... , ..... , .• 51:Hl66-33oo 

§ Dowty Electronics Co, Thermocontrol Div., ProspecI St, P.O. Box 250, Brandon. VT 
05733 ......•.•......•. , ......... , ........ , .. , ......... , .•..•.... , .. ,. 802-247-6811 

§EDl, Inc., 385 Oser Ave., Hauppeuge, NY 11788 ....... 516-435-2808;1-8QO.DIAL EDL 
Electronic Component Assembly, Inc., 7181-Conslruclion Ct. San Diego,CA 92121 

.. , ... , ........ , ... , .... , ... , .. ,., .... ,., .. , .. , ...........•. ,., .•. , .... 619-549-0808 
t EMCA, Sub. Rohm and Haas Advanced Malls. Co, 605 Center Ave., Mamaroneck, NY 

10543, ... ,., ....... , •. , ... , ... , .. , •. , ..... , .. " .. , .. , .... " .•....... , 914-698-8434 
Exiech Inslrumenls Corp, 150 Bear Hill Rd., Waltham, MA 02154 ....... 617-890-7440 
Fasco Induslries, Inc., Div, of Hawker Siddeley Grp. Pic, 801 NOIth Federal Highway, 

Boca Ralon. FL 33432 .. , ..... , .. , ......... , .. " ... ,., .......•... ,... 305-358-0600 
§Fenwa~ 400 Main St, Ashland. MA 01721 .............................. 505-881-2000 
§GC-Thorsen.1801 Morgan St, P.O. Box 1209,.Rockford,IL 61105-1209 

.. ,." ... ", ... ,., ... ,." ..... , .• , .•......•.•. , ......... , .... , ... ,.,... 815-968-9661 
tGordon Co, 5710 Kenosha SI, Richmond, IL 60071 .................... 815-678-2211 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY Thermocouples, Elements & Accessories-5300 (Cont'd) 
Hughes Aircraft Co, Microelctms. Sys. Div, 2601 Campus Dr, Irvine, CA 92715 

........•.............................................................. 714-752-3Boo 
Interelectronics Corp, Interelectronics Park. 550 U.S. Rle. 303, Congers. NY 10920 

· .......•.......................................•.................... " 914-ELB-BOOO 
International Resistive Company, P.O. Box 1860, Boone, NC 28507 ..... 704-264-8861 

§ Law, R E. Instrumen~ Inc, 7735 W. 112th P~ Palos Hills. IL 60465 ...... 312-974-4000 
§Love Controls Corp, 1475 S. Wheeling Rd.. Wheeling.IL 60090 ......... 312-541-3232 

Mep<:o/Centralab Corp. Hdqrtr, North American Philips Corporation, 2001 W. Blue Heron 
Blvd.. Riviera Beach, FL 33404 .....•................................. 407-881-3200 

Mep<:o/Centralab, Inc.. A North American Philips Co, 2566 Northwestern Ave.. West 
Lafayette, IN 47906 .................................................. 317-463-2536 

§ Murata Manufacturing Co., Ltd.. 2EH ()'2-chorne-Tenjin, Nagaoka-Kyo-Shi, Kyoto, JAPAN 
617 .................................................................. 075-951-9111 

Philips Circu~ Assemblies, A Subdivision of North American Philips Corp, 2566 
Northwestern Avenue, West Lafayette, IN 47906 . . . .. . . . . . . . . . . . . . . . . 317-463-2536 

Philips Electronics Ltd.. Eicoma Division, 601 Milner Avenue, Scarborough, ONTARIO, 
CAN. MIB 1MB.......................................... 416-292-5161 

t Piezo Electric Products. Inc, 212 Durham Ave.. Metuchen, NJ 08840 .... 201-548-2Boo 
Raychern Corp, Elctms. Grp., 300 Const~ution Dr, Menlo Park. CA 94025 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 415-361-3850 
t RdF CorporatiOn, 23 Elm Ave, Hudson, NH 03051 .............. 603-682-5195 
§Science/Electronics, P. O. Box 966, Dayton, OH 45401-0986 .. . .... 513-228-6011 
tSensor Scientific, Inc, 1275 Bloomfield Ave.. Fairfield, NJ 07006 ......... 201-227-7790; 

800-524-1610 
§tSlernice,lnc,461 North 22nd Stree~ Grand Junction, CO 81502 ........ 303-242-0Bl0 

§Shokai Far Eas~ Ltd.. 280 North Central Ave, Hartsdale, NY 10530 ..... 914-681-0700 
t Standard Oil Engineered Materials Co, Carborundum, P. 0. Box 156, Niagara Falls. NY 

14302 ................................................................ 716-276-2000 
Stetron International,lnc, 90 Broadway, Buffalo, NY 14203 ............. 716-854-3443 

§ Sunshine Scientific Instruments, 1810 Grant Ave, Philadelphia, PA 19115 
....................................................................... 215-673-5600 

Sylvania GTE Control Devices, Rle. 35, Standish, ME 04084 ............ 207-642-4535 
§ TDK Corporation, Electronic Components & Material, 13-1, Nihonbashi, 1-Chome, 

Chuo-ku" Tokyo, JAPAN 103 ..................................... (03) 276-5111 
§Tegam.lnc, 7230 N. Ridge Rd.. Madison, OH 44057........... ...... 216-426-7505 
tThermometrics,lnc, 80B US. Hwy. # I, Edison, NJ 08817-4695 ... 201-287-2870 
§United Electric Controls. 65 School SI., Watertown, MA 02172 ...... 617-WA6-1ooo 

§t Un~rode Corp., 580 Pleasant St., Watertown, MA 02172 ................. 617-926-0404 
§ Victory Engineering Corp, Victory Rd.. Springfield, NJ 070BI ............ 201-379-5900 

§t Weed Instrument Co, Inc, 707 Jeffrey Way, p.o. Box 300, Round Rock, TX 78664-0300 
.......................... ..................................... 512-255-7043 

Weinschel Engineering. One WPinschel La, Gaillhersburg. MD 2OB77 ... 301-946-3434; 
800-636-2048 

§tWorikman Elctm. Prods.. Box 3828, Sarasota, FL 33578 ................ 813-371-4242 
§tYeliow Springs Instrumant Co, Box 279, Yellow Springs. OH 45387 .... 513-767-7241 

Thermistors, Surface Mount-5300 
§t Ametek/Rodan Div., 2905 Blue Star St." Anaheim, CA 92806, 714-630~81 

••••••••••••••••.••••••.•.•.••••••••.••••••.•.••.•••.•.••••.••••. B-1838 
§ Dale ElectroniCS, Inc., EI Paso Div., P.O. Box 26728, EI Paso, TX 79926, 

915-592-3253 •••.•••.••.•••.•••••••..•.••.•.•.••.••••••••.•. B-1840-1841 
Fenwal Electronics/ APD, Kidde, Inc., 450 Fortune Blvd., MiHord, MA 01757, 

617-476-5255 .................................................... B-1846 
Keystone Carbon, Thennistor Div., 1935 Slate Street, St., Marys, PA 15857, 

814-781-1591 •••.••••.•.••••••.•.••..••.•••.••.•.••••.•••••••..•• B-l846 
Midwest Components, Inc., 1981 Port City Blvd., Muskegon, MI 49443, 

6111-777-2602 ••••••••.•••..•.•••.•.••.•••••••••••••••••••••• B-1852-1853 
Quality Thennistor, 2147 Centurion PI., BOise, 10 83709, 208-377-3373 

• • • • • • • • • • • • • • • • • • • . • • • . • • • • • • • • • • • • • • • • • • • • • • • . • • • . • • • • • • .• B-1863-1864 
t Sensor Scientific, Inc., 1275 Bloomfield Ave., Fairfield, NJ 07006, 

201-227-7790;800-524-1610 •••••••••.•••••••.•.•••••.••••.••. B-1866-1869 
Alpha Thermistor. Inc, 7181 Construction Ct., San Diego, CA 92121 .... 619-549-4660 
Canadian Thermostats & Control Devices Ltd.. 8415 Mountian Sights. Montrea~ PO. 

CANADA H4P2B8 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 514-739-3274 
Electronic Component Assembly, Inc, 7181-COnstruction~, San Diego, CA 92121 

..................................................................... " 619-549-0808 
Instrulab, P.O. B. 98, Dayton, OH 45404 ................................. 513-223-2241 

§Rohm Corp., 8 Whatney, Irvine, CA 92718 ............................... 714-855-2131 
Slernice, Inc.. 461 North 22nd Stree~ Grand Junction, CO 81502 . .. . .. .. 303-242-0810 
Stetron International, Inc, 90 Broadway, Buffalo. NY 14203 ............. 716-854-3443 

tThermometrics,lnc.. 808 US. Hwy. # 1, Edison, NJ 08817-4695 ........ 201-287-2870 

Thermocouple Devices & Materials - See 
Cooling/Heating Modules, Thermoelectric (Vol. 8) 

Thermocouple Interfaces for Personal Computers-2000 
- See Vol. D 

Thermocouples, Elements & Accessories-5300 
Best Technology Inc., 400 Boren Av'. North, Seattle, WA 98109, 206-382-1300 

•.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• B-1839 
Ceramaseal, Box 260, New Lebanon, NY 12125, 518-794-'7800 •••••••••• C-1301 
Elmwood Sensors, 500 Narragansett Parlk Drive, Pawtucket, HI 02861, 

401-727-1300 •••••••••••••••••••••••••••••••.••.•.•.••••.• ,...... B-1843 
NES, Inc. (Nationwide Electronic Systems), 3003 Wakefield, Carpentersville, IL 

60110, 312-426-5900 .•••••••••••.••••.•••••••••••.•.••••••.••••.• 001383 
Omega Engineering, Box 4047, Stamford, CT 06907,203-359-1660 

......................................................... C-1891,001013 
PPM, Inc., 5385 Harper Rd., Cleveland, OH 44139, 216-349-2300 •••••••• 001313 
Quality Thennistor, 2147 Centurion PI., Boise, 1083709,208-377-3373 •• B-1865 
Acme Elec. Heating Corp., 4665 E. 11th Ave., Hialeah, FL 33013 ........ 305-665-6326 

§AEMC, 99 Chauncy, Boston, MA 02111 .................. 617-451-0227;aoo-343-1391 
Alberox Corporation, New Bedford Ind'i. Pk., New Bedford, MA 02745 ... 617-995-1725 
Alpha-M Corp., 913 Highland Dr, Euless, TX 76040 ..................... 817-267-7022 

§Alpha Wire Corp., 711 Lidgerwood Ave.. P.O. Box 711, Elizabeth, NJ 07207-071/ 
· . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .. 201-925-8000 

§Amperex Electronic Corp., Hicksville Div, Box 418 - 230 Duffy Ave.. Hicksville, NY 11802 
• . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .. 516-931-6200 

§ Athena Controls, Inc., 5145 Campus Dr, Whitemarsh Ind Campus, Plymouth Meeting PA 
19462 . . . . . . . . . . .. . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . . . . .. . • .. . . . . . . . . . . . . 215-826-2490 

§ Ali<ins Technical Inc, 3401 S.W. 40th Blvd.. Gainesville, FL 3260B ....... 904-376-5555 
t Aydin Vector Div, Aydin Corp., Box 328, Newtown, PA 1 Q940-0328 ..... 215-968-4271 

§t Bailey Controls Co, Div. of Babcox & Wilcox, 29801 Euclid Ave.. Wicklifle, OH 44092 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 216-585-6500 

Ballantine Laboratories. Inc., P. O. Box 97, Boonton, NJ 07005 .......... 201-335-0900 
Barber-COlman Co, Indllnstrs. Div, P.O. Box 2940, 1354 Clifford Ave.. Loves Park. IL 

61132 ................................................................ 815-877-0241 
§ Bartlett Instrument Co, 14th & Ave. "M', P.O. Box 445, Fl Madison, IA 52627 

....................................................................... 319-372-9366 
§ Beckman Industrial Corp, Emerson Electric Co, 3BB3 Ruffin Road, San Diego, CA 92123 

.. . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. 619-495-3200 
Burling Instruments, P.O. Box 298, Chatham, NJ 07928 ................. 201-635-9481 

§ Colber Corp, 26E Bullington St., Irvington, NJ 07111 .................... 201-371-9500 
Degussa Corp, 104 New Era Drive, So. Plainfield, NJ 07080 ............ 201-757-6500 

tDELTA M Corporation, 525 Warehouse Ad., Oak Ridge, TN 37830 ...... 615-463-1569 
§ Dig~ec Corp, 959 Cheney Ave.. Merion, OH 43302...................... 614-387-3444 
§ Oowty Electronics Co, Thermocontrol Div, Prospect St., P.O. Box 250, Brandon, VT 

-Gl/733 ................................................................ 802-247-6811 
§ EDL, Inc, 385 Oser Ave, Hauppauge, NY 11768 ....... 516-435-2BOB;I-800-DIAL EDL 

Electro Physics Co, Inc, 3009 Centrai Ave, Waukegan, IL 60085 ....... 312-249-5801 
t Engelhard Corp., Menlo Pk., CN40, Edison, NJ 08818 ..... 201-632-6ooo;aoo-932-0444 

(in NJ) 
t Engine Systems DiviSion, Simmonds Precision, P.O. Box 310, Norwich, NY 13815 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 607-335-5000 
§ E-Squared Technology Corp, 4475 Dupont Ct # 9, Ventura, CA 93003 

805-844-9544 
§ Fenwa~ 400 Main SI., Ashland. MA 01721 .............................. 505-881-2000 
t FTS Systems. Inc., Rle. 209, P.O. Box 158, Stone Ridge, NY 12484 800-824-0400 

General Resistance, A Prime Technology Company, Twin lakes Rd.. P.O. Box 165, N. 
Branford, CT 06471 ......................................... 203-461-5721 

tGIC Thermodynamics. 2611 Parmenter, Royal Oak, MI4B073 ........... 313-28()'1648 
tGordon Co, 5710 Kenosha SI., Richmond IL 60071 . , .................. 815-676-2211 

Hades Manufacturing Corp., 151 Verdi St., Farmingdale, NY 11735 ...... 516-249-4244 
§t Heraeus Inc., Temp. Measurement Group, lIlA Corporate Blvd.. S. Plainfield, NJ 07080 

..................... ................................................. 201-755-4800 
Hy-Cal Engineering. 9650 Telstar Ave, EI Monte, CA 91731 ............. 818-444-4000 
Julie Research Labs, 211 West 61st St., New York, NY 10023 .......... 212-245-2727 

§t Jumo Process Contro~ Inc, 410 Garibaldi Ave, Lodi, NJ 07644 ......... 201-779-7744 
Kaye Instruments, Inc, 15 De Angelo Dr, Bedford, MA 01730 ........... 617-275-0300 

t Lake Shore Cryotronics, Inc, 64 E. Walnut St., Westerville, OH 43081 ... 614-691-2243 
§Law, R E.lnstrumen~ Inc.. 7735 W. 112th P~ Palos Hills, IL 60465 ...... 312-974-4000 

Leeds & Northrup, General Signa~ Sumneytown Pike, North Wales, PA 19454 
· . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 215-843-2000 

§Love Controls Corp, 1475 S. Wheeling Rd.. Wheeling IL 60090 ......... 312-541-3232 
Minco Products. 7300 Commerce La, Minneapolis. MN 55432 .......... 612-571-3121 

§ Modutec, 18 Marshall Sl, Norwalk, CT 06854 .•........ . . . . . . . . . . . . . . . .. 203-853-3636 
t NANMAC Corp, 9 Mayhew SI., Framingham. MA 01701 ................. 617-872-4811 
t Narda Microwave Corp, Subsidiary 01 Loral Corp, 435 Moreland. Rd.. Hauppauge. NY 

11788 ................................................................ 516-231-1700 
Pyrocom Co., 924 N. 143rd SI., Seattle, WA 98133 ...................... 206-365-3535 

tRdF Corporation, 23 Elm Ave.. Hudson. NH 03051 ...................... 603-682-5195 
§t Revere Corporation of America, 845 N. Colony Rd.. Wallingtord, CT 06492 

............................... .............................. ........ 203-269-7701 
Richards. Arklay S, Cc, Inc, 72 Winchester St., Newton Highlands, MA 02161-1793 

....................................................................... 617-527-4385 
§ Science/Electronics, P. O. Box 966, Dayton, OH 45401-0966 ........... 513-226-6011 
§ S. F. Products Corporation, P. O. Box 369, Southport, CT 06490 . . . . . . . .. 203-928-6180 

C. G. Soar,lnc, 434 Windsor Pk. Dr, Dayton, OH 45459 ................. 513-434-7643 
Solder Absorbing Technology (SAT), A Spirig Co, 144 Oakland St., Springfield, MA 

01108 ........................................ ; . . . . . . . . . .. . . . . .. . . . . .. 800-626-8862 
§Sunshine Scientific Instruments, 1810 Grant Ave.. Philadelphia, PA 19115 

.............................. '. .. . .. . . .. . . . . . . . .. . . . . . . . . .. . . . . .. . . . . .. 215-673-5600 
tSyscon IntI., Inc., 1108 So. High SI., So. Bend, IN 46616-1096 ........... 219-232-3900 

Telephonics Corporalion/PRD Instruments. 770 Park Avenue, Huntington, NY 11743 
............. : ....... : ........................................... 516-549-6415/6102 

§Temptronic Corporation, 55 Chapel St., Newton, MA 02158 ............. 617-969-2501 
tThermo Electric, 109 Filth SI., Saddle Brook, NJ 07662 ................. 201-843-5600 
tThermometrics, Inc, 808 US. Hwy. # 1, Edison, NJ 06817-4695 ........ 201-287-2870 
§ United Electric Conlrols. 85 School St., Watertown, MA 02172 ......... 617-WA6-1ooo 

Veeco Instruments Inc, Terininal Dr, Plainview, NY 11803 .............. 516-349-8300 
§t Weed Instrument Co., Inc, 707 Jeffrey Way, P.O. Box 300, Round Rock, TX 76664-0300 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. 512-255-7043 
§ WestCon, 959 Cheney Ave.. Marion, OH 43302 ......................... 614-382-5771 
§ West Instrumen~ A Mark IV Company, 3660 N. River Rd.. Schiller Park. IL 60176 

....................................................................... 312-676-6400 
Yellow Springs Instrument Co, Box 279, Yellow Springs. OH 45387 .... 513-767-7241 

Thermoelectric, Modules - See Cooling/Heating Modules, 
Thermolectric (Vol. 8) 

Thermographs-2900 - See Vol. D 

Thermometers, Electronic (All Types) ,.-- See Meters, 
Temperature (Vol. 0) 

Thermometers, Microscopic, Infrared-2900 - See Vol. D 

Thermometers, Resistance-2900 - See Vol. D 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Thermostats-5300 

Thermostats-Also See Switches, Thermally Actuated; 
Controls, Temperature-5300 . 

t Airpax ~pany, A Division of North American Philipa Corp., Husky Park. P.O. 
Box 500, Frederick., MD 21701,34)1-663"5141 .•.•••••.•.•.•.....••.• B-1835 

t Elmwood Sensors,,500 Narragansett Park Drive, Pawtucket, RI 02861, 
401.-727-1300 , ............................... \. ..••. ........ B-1843-1845 

"",owal I;lacIronics/ APD, Kidda, Inc.; 450 Fortune Blvd., Milford, MA 01757, 
617-478-5255 ..................... •.••.•• •..•.•.•.••••.. ••.••••. •• B-1846 

Micro [)evicas Produc1 Group, Thann-Q-Diac, Inc., 1320 South Main Street, P.O. 
Bol< 3538, Mansfield, OH 44907, 419-756-5911 •.•••••••••••.••• B-1343,1873 

§ Mld1llf8Sl Components, Inc., 1981 Port City Blvd., Muskegon, MI 49443, 
616-m-2602 .................................................... B-1856 

Phaaa Control ElacIronics, 87-27 Myrtle Ave" Glendale, NY 11385, 718-441-4728 
.................................................................. 001140 

§Selco PI:oduc1s Co., SEL Seles, Inc., 7580 Stage Rd., Buena Park, CA 90621, 
714-521-8673 .................................................... B-1867 

t Advanced Thermal Products, Inc. P.O. Box 249, 51 Marys, PA 15857 ... 814-772-0278 
§t Amperi1e Co, Inc., 600 Palisade Ave. Union City, NJ 07087 ............. 201-864-9503 

Barber-Colman Co, Indl.Instra DiY. P.O. Box 2940,1354 Clifford Ave., Loves Park, IL 
61132............... 815-877-0241 

§ Barksdale Controls Div, lmo Delavallnc., 3211 Frunland Ave. p.o. Box 58843, Los 
AngeIes,CA90058 ......................................... , ......... 21~589-6181 

§t Bud Industries, Inc., 4605 E. 355th Sl, Willoughby, OH 44094-0431 .... 216-946-3200 
BurHng Instruments, P.O. Box 298, Chatham, NJ 07928 .. . .... 201-635-9481 
Canadian Thetmostats & Control Devices Lid, 8415 Mountian Sights, Montieal, PO, 

CANADA H4P288 . . . . . . . .. ....................•..................... 514-739-3274 
t Chatham Controls, 33 River Rd, Chatham, NJ 07928 ........... 201-635-8892 

Dreels Swnch, Inc., 3782 Hawthorn Cl, Waukegan, IL 60087 ............ 312-662-7667; 
800-323-9605 

§Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div. 4201 N. 
27th Sl, Milwaukee, WI 53216 .......... .. .................. 414-449-7487 

§ E-Squared Technology Corp. 4475 Dupont Ct # 9, Ventura, CA 93003 
.. .. . .. .. .. .... ............................ 805-644-9544 

Fasco Industries, Inc. Diy. of Hawker Siddeley Grp. Pic., 601 North Federal Highway, 
Boca Raton, FL 33432 . . . . . . .. 305-366-0600 

§Fenwal, 400 Main Sl, Ashland, MA 01721 .............................. 505-881-2000 
§ Grasslin Controls Corp. Dieter Grasslin Feinwerktechnik, 45 Spear R(1, Ramsey, NJ 

07446 .................. , ............................................ : 201-825-9696 
t Honeywell Inc. Commercial Div, MN 27-7246, Honeywell Plaza, Minneapolis, MN 55408 

........................................... : ......... 612-870-5357 
§ ITT General Controls Div. Inll Telephone & Telegraph Corp, 801 Allen Ave, Glendale, 

CA 91201 ...................................................... 21~842-6131 

§tJumo Process Control, Inc. 410 Garibaldi Ave., Lodi, NJ 07644 ......... 201-779-7744 
§Love Controls Corp., 1415 S. Wheeling Rd, Wheeling, IL 60080 ... 312-541-3232 

Princo Instruments, Inc., 1020 Industrial Hwy. SouthamptOn, PA 18966 
tPSG 1nds.1225 Tunnel Road, Perkasie, PA 18944 .................... 215-257-3621 
§ Shokai Far East Ltd, 280 North Central Ave. Hartsdale, NY 10530 ..... 914-681-0700 
§Spanta, Inc., 795 Franklin Ave, p.o. Box 193. Franklin Lakes, NJ 07417 

. .. . .. .. .. ... ............................... .............. 201-846-0033 
§ Texas Instrs., Inc. Box 809066, Dallas, TIt 75380 .... 8O(}.232-3200 (ext 700) 

Thenn-O-Disc, Inc, Sub. Emerson Elec. Co. 1320 South Main Sl, P. O. Box 3538, 
Mansfield, OH 44907 419-756-5911 

Triac EIec1ronic Systerns,lnc. 87-27 Myrtle Ave. Glendale, NY 1.1385 .. 716-441-4759 
§ Unned EIec1ric Controls, 85 School Sl, Watertown, MA 02172 .. 617-WA6-1ooo 
§ Vermont Automation Co. Inc., 18 Morse Dr. Essex Junction, VT 05452 . . ............. . 

Warren G-V, Unn of Signal Co. 1 Apollo Dr. Whippany, NJ 07981 

Thermowells-5300 
Degussa Corp. 104 New Era Drive, So. Plainfield, NJ 07080 

§ DELTA M Corporation, 525 Warehouse Rd, Oak Ridge, TN 37830 ..... . 
§ GIC Thermodynamics, 2611 Parmenter, Royal Oak, MI 48073 ........ . 
t Gordon Co. 5710 Kenosha Sl, Richmond, IL 60071 .......... . 

Hy-Cal Engineering, 9650 TelstarAve. EI Monte, CA 91731 ...... . 
Minco Products, 7300 Commerce La, Minneapolis, MN 55432 ......... . 
Omega Engineering, Box 4047, Stamford, CT 06907 ................... . 
Princo Instruments, Inc., 1020 Industrial Hwy. Southampton, PA 18966 

802-879-7571 
201-386-1200 

201-757-6500 
615-~1569 

31~280-1648 

815-676-2211 
816-444-4000 
612-571-3121 
203-359-1660 

Pyrocorn Co, 924 N. 143rd Sl, Seattle, WA 98133 . .................... 206-365-3535 
tRdF Corporation, 23 Elm Ave., Hudson, NH 03051 ... ; .................. 603-882-5195 
tThermo Electric,IOO Fifth Sl, Saddle Brook, NJ 07662 ................. 201-~5!j00 

Thin-Film Memory Systems, Planar - See Memory 
Systems (Vol. D) 

Thyristors and SCRs, Surface Mount-4800 - See Vol. A 

Thyristors (Inct Silicon Controlled Rectifiers) - Also see 
DIACsj TRIACs, SIDACs-4800 - See Vol. A 

Thyristors (MIL)-2440 
§t Distributor & Special Products, Thomson Consumer Electronics, Inc, 2000 Clements 

Bridge Rd, DepHord, NJ 08096 .. .. .. .. .. .. .. .. . . .. .. .. .. .. .. .. .. ... 609-541-3636 
t NWL Transformers, Rising Sun Rd, P.O. Box 358, Bordentown, NJ 08505 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 609-296-7300 
§t RCA Solid State DiY, Transistors, FIle. 202, Somerville, NJ 08876 ....... 201-685-6000 

Ties, Wire & Cable - See Wire & Cable Ties (Vol. C) 

Time Delays, Precision-2900 - See. Vol. D 

Time Dispenser, Microprocessor based-2200 - See 
Vol. D 

Time Management Systems-2200 - See Vol. D 

PRODUCT INDEX & DIRECTORY 

Timers, Counting-2200 - See 'Vol. D 

Timers, Cycle & Reset-2200 - See Vol; D 

Timers, Delay-2200 - See Vol. D 

Timers, Electrolytic Cell-2200 - See Vo/ .. D 

Timers, Interval-2200 - See Vol. D 

Timers, Programmed-2200 - See Vol. D 

Timers, Sequence~2200 - See Vol. D 

Timers, Solid State-2200 - See Vol. D 

Tool Kits & Sets-5400 - See Vol. C 

Tools & Kits, Contactlnsertion/Removal~5400 - See 
Vol. C 

Tools, Alignment & Tuning-5400 - See Vol. C 

Tools, Cable Tie-5400 - See Vol. C 

Tools, Connector-5400 - See Vol. C 

Tools, Crimping & Swaging-5400 - See Vol. C 

Tools, Heat Sealing-5400 - See Vol. C 

Tools, Lead Bending & Insertion-5400 - See Vol. C 

Tools, Magnetic Pickup-5400 - See Vol. C 

Tools, Marking, Numbering, Engraving-5400 - See 
Vol. C 

Tools, Parts Handling, Vacuum Operated-5400 - See 
Vol. C 

Tools, Relay Servicing-540~ - See Vol. C 

Tools, Resistance Soldering - See Soldering Equip., 
Resistance (Vol. C) 

Tools, Wire Wrapping-5400 - See Vol. C 

Torches, Soldering, Welding & Accessories-4600 ..:. See 
Vol. C 

Toroids - See Coils, Toroidal (Vol. A) 

Torque Control ~ See Knobs, Torque, Incremental, Ratio 
Drive (Vol. C) 

Torquers, Gyro - See Motors, Torque (Vol. B) 

Totalizers, Digital-2200 - See Vol. D 

Touch Monitors-2000 - See Vol. D 

Touch Panels-2000 ....; See Vol. D 

Touch Terminals-2000 - See Vol. D 

Tracers, Curve-2900 - See Vol. D 

Tracers, Signal - See Testers, Signal Tracing (Vol. D) 

Trackballs, XV Positioning-2200 - See·Vo/. D 

Trackers (MIL), Laser-3475 - See Vol. D 

Tracking Systems (MIL)-3475 - See Vol. D 

Trainers (MIL), ECM-3475 - See Vol. D 

Trainers (MIL); Elint-3475 - See Vol. D 

Trainers (MIL), EW-3475 - See Vol. D 

Trainers (MIL), Maritime-3475 - See Vol. D 

Training Systems (MIL)-3475 - See Vol. D 

Transceivers-1900 - See Vol. D 

Transceivers (MIL)-2440 
t Aydin Corp., 700 Dresher Rd, Horsham, PA 19044 
t Aydin Vector Div., Aydin Corp., Box 328, Newtown, PI' 18940-0328 
t ILC Data Device Corp., 105 Wilbur PI., Bohemia, NY 11716 

Transducer Elements-5500 

215-657-7510 
215-966-4271 

... 516-567-5600 

Novolechnik U.S., Inc., Village Plaza, 488 Boston Post Rd., Rle. 20 E., 
Marlborough, MI' 01752, 617-485-2244 •.....••...•..•.•.• ,......... B-19OO 

Omega Engineering, Box 4047, Stamford, CT 06907.,203-359-1660 •.•.•. 8-1932 
t Channel Industries, 839 Ward Dr. Santa Barbara, CA 93111 ...... 805-967-0171 

§-'Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
t General Microwave Corporation, 5500 New Horizons Blvd, Amityville, NY 11701 

....................................................................... 516-226-8900 
t HazeHine Corp. Emerson Electric Co. Cuba Hill Ad, Greenlawn, NY 11740 

...................................................................... 516-261-7000 
§ Hottinger Baldwin Measuremenls, 139 Newbury St, Framingham, MA 01701 

· . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . 617-875-8282 
t Lectrohm Div. of Capeo, Inc. Box 1028, Grand Junction, CO 81502 ..... 303-243-8480 

Micro Switch, A Honeywell Div. 11 W. Spring St, Freeport, IL 61032 .... 815-235-6600 
t Piezo Electric Products, Inc., 212 Durham Ave., Metuchen, NJ 08840 . . .. 201-546-2600 
t Piazo Kinetics Inc., Box 756, Pine and Mill Streets, Bellefonte, PA 16823 

.. . . . . . . . . .. . .. . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . .. . . . . . . . .. 814-355-1593;814-355-1594 
§ Rye Industries, Inc., 125 Spencer PI. P.O. Box M, Mamaroneck, NY 10543 

. .. .. . .. . .. .. .. . .. .. .. .. . .. . .. . .. . .. .. .. .. ... ....... 914-696-0080 
t Savoy Electronics, P.O. Box 5727, Ft Lauderdale, FL 33310 ............. 305-563-1333; 

800-327-1282 
t Schaevilz Engineering, U.s. 130, Union Ave. Pennsauken, NJ 08110 .... 6DS-662-8000 

Spectrol Electronics, 17070 East Gale Ave. City of Industry, CA 91745 .. 816-964-6565 
U.S. Instr. Rentals, 2988 Campus Dr. San Mateo, CA 94403 . . . . . . . . . . . .. 800-824-2873 
Vernitech, 300 Marcus Blvd, Deer PI<., NY 11729 ...................... 516-586-5100 

tWalers Manufacturing, Inc., Talley Industries, Longlellow Ctr. Wayland, MA 01778 
.... .. . .. .. .. . .... ..... .. . .. . .... ..................... .... 617-356-2777 

. Transducers, Acceleration - See Accelerometers (Vol. B) 

Transducers, Audio-5500 
Bell, Floyd, Inc., 897 Higgs Ave" Columbus, OH 43212, 614-294-4000 •.• 0.1024 

t Bialek, Inc., Box 574, BeIle1onte, PA 16823, 814-355-4910 • • . • • • . • • . • • •. B·I882 
§ Golden Pacific Electronics, Inc, 560 S. Melroae St, Placentia, CA 92670, 

714-993-6970 .................................................... 001029 
§ International Components COrp'jl05 Maxess Rd., Melville, NY 11747, 

516-293-1500 .•.••.• "........................................... 001031 
LZR Electronics, Inc., 8174 Beechcre1t Ave., Gaithersburg, MD 20879, 

301-921-9440 .................................................... 0.1033 
§ Mallory Capacitor CO., Emhart Elctrl.lElctrn. Grp., 3029 E. Waahington St, Dept. 

EM, P.O. Box 1284, IndianapoliS, IN 46201, 317-636-5353 ••.•.•. 0·1036-1037 
§ MG ElectroniCS, 32 Ranick Rd., Hauppauge, NY 11788, 516-582-3400 ••• 0·1039 
§ Murata Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 

404-436-1300 ....................................... B.1899,001040-1042 
§ NTK Technical CeramiCS, NGK Spark Plugs (USA), Inc., 99 Morris Ave., 

Springfield, NJ 07081, 201-376-6070 ••••••.•.••••••.•. B·I901,001044-1045 
Radio Materials Corp., P. O. Box 339, Attica, IN 47918, 

317-762-2491;1-800-356-9956 ..................................... A·II68 
tShogyo Intemalional Corp., 287 Northern Blvd., Great Neck, NY 11021, 

516-466-0911 .................................................... 001050 
§ star Micronlcs, Inc., OEM Division, 70-0 Ethel Rd. W., Piscataway, NJ 08854, 

201-572-9512 ............................................... 001054-1058 
Tauber Elctrns. Inc., 4901 Morena Blvd., Bldg. 314, San Diego, CA 92117, 

619-274-7242 ............................................. ,...... 0.1493 
TDK Corporation, Electronic Components & Material, 13-1, Nihonbaahi, l-Chome, 

Chuo-ku" Tokyo, JAPAN 103, (03) 278-5111 ••• .••••••••••••••••• .•• 001060 
§ AKG Acouslics, Inc. 77 Selleck Sl, Stamford, CT 06902 ................ 203-348-2121 
§Allas/Soundolier, 1859 Intertech Dr. Fenton, MO.63026 ................ 800-362-5673 
tBruel & Kiaer Inslrs.lnc., 185 Forest St, Marlboro, MA 01752-3093 ..... 617-481-7000 

Piezo Electric Products, Inc., 212 Durham Ave., Metuchen, NJ 08840 . . .. 201-546-2800 
§t Projects Unlimited, 3680 Wyse Rd, Dayton, OH 45414 .................. 513-890-1918 

§ Rye Industries, Inc., 125 Spencer PI., P.e. Box M, Mamaroneck, NY 10543 
: . . .. . . . . . . . . .. . . . . . . . . . . . .. . .. . . . . . . . .. . . .. .. . .. . . . .. . . . . . . . . . . . .. . . .. 914-696-0080 

§ Shure Bros., 222 Hartrey Ave.. Evanston, IL 60202-3696 ................ 312-866-2200 
Stanton Magnetics, Inc., Terminal Dr. Plainview, NY 11803 •............. 516-349-0235 
U.S. Instr. Rentals, 2988 Campus Dr. San Maleo, CA 94403 . . 800-824-2873 

§ Wheelock, Inc., 273 Branchport Ave. Long Branch, NJ 07740 ........... 201-222-6880 

Transducers, Ceramic-5500 
LZR Electronics, Inc., 8174 Beechcre1t Ave., Gaithersburg, MD 20879, 

301-921-9440 .................................................... 001033 
§ MG ElectroniCS, 32 Ranick Rd., Hauppauge, NY 11788, 516-582-3400 ••• 001039 
§ NTK Technical Ceramics, NGK Spark Plugs (USA), Inc., 99 Morris Ave., 

Springfield, NJ 07081, 201-376-6070 ............................... B-I901 
tBruel & Kjaer Inslrs.lnc., 185 Forest Sl, Marlboro, MA 01752-3093 ..... 617-481-7000 
tChannellndustries, 839 Ward Dr. Santa Barbara, CA 93111 ............ 805-967-0171 
t Intemational Transducer Corp.. Channel Technologies, Inc., 869 Ward Dr., Santa Barbara, 

CA 93111 ............. ,.............................................. 805-683-2575 
§t Kyocera Northwest, Electronic COmponents Group, P.O. Box 85542, San Diego, CA 

92136-5542 .......................................................... 619-576-2600 
Motorola Ceramic Products, Components Division, 4800 Alameda Blvd N.E., 

Albuquerque, NM 87113 ............................................. 505-822-8801 
Motorola Inc., Auto. & IndL Elctms. Grp. 1299 E. Algonquin Rd, SChaumburg, IL 60196 

· . .. . . . . . ... .. . . .. . . . . . . . . . . . . ... .. .. . .. .. . . . . . . . . ... .. . . . . . . . . . . . . . . .. 312-576-4850 
§Murata Manufacturing Co, Ltd, 26-1o-2-chome-Tenjin, Nagaoka-Kyo-Shi, Kyoto, JAPAN 

617 .................................................................. 075-951-9111 
t Piezo Electric Products, Inc., 212 Durham Ave. Metuchen, NJ 08840 . . .. 201-546-2600 
t Piezo Kinetics Inc., Box 756, Pine and Mill Streets, Bellefonte, PA 16823 

.. . .. . . .. . .. . .. .. . . . .. . .. . .. .. . . .. .. .. .. . . . . . . . . . .. . . . . . 814-355-1593;814-355-1594 
§Stetco, Inc., 3344 SChierhom Cl, Franklin PI<., IL 60131 ................. 312-671-4208 

Transducers, Displacement-5500 
t Maurey Instrument Corp., 4555 W. 60th st, Chicago, IL 60629, 312-581-4555 

• • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A'2078-2080 
Novotechnik U.S., Inc., Village Plaza, 488 Boston Post Rd., Rle. 20 E., 

Marlborough, MA 01752, 617-485-2244 •••.•••••••••••.••••••••••••• B.I900 
Pres-Air-Trol Corp., 1009 Boston Post Rd., Mamaroneck, NY 10543, 

914-698-2026;800-431-2625 (outside NY) .•••••.••••.•.•.••••••.•.•• B.I787 
Sansotec, Inc., 1200 Chesapeake Ave., Columbus, OH 43212, 614-486-7723 

• •••.••••••••••••••••••••••••••••••• ; •••.••••••••••.••••.•.•.•••• 801920 
t Vemitech, 300 Marcus Blvd., Deer Pk., NY 11729, 516-586-5100 •••••••• A'2103 
§ AEMC, 99 Chauncy, Boston, MA 02111 .................. 617-451-0227;8QO-343-1391 

Transducers, Flow-5500 
t Aeroflex Laboratories Inc. Magnelic Products Div. 35 South Service Road, Plainview, 

NY 11803 .. ... ...................................................... 516-694-6700 
Astrosystems, 6 Nevada Dr., Lake Success, NY 11042 .................. 516-326-t600 

§Automatic TIming & COntrols Co. 201 So. Gulph Rd, King of Prussia, PA 19406 
........................................................ 215-337-5500;800-441-8245 

Benlly Nevada Corp. P.O. Box 157, Minden, NV 89423 ..............•.. 702-782-3611 
tBoums Instruments Inc. 6135 Magnolia Ave. Riverside, CA 92506 ...... 714-781-5t48 
t Brislol Babcock Inc., 1100 Buckingham Sl, Watertown, CT 06795 ........ 203-575-3000; 

800-243-3576 
tBruel & Kiaer Instrs.lnc., 185 Forest Sl, Marlboro, MA 01752-3093 ..... 617-48t-7ooo 

Burleigh Instruments, Burleigh PI<., Fishers, NY 14453 .................. 716-924-9355 
Celesco Transducer Prods., Inc., 7800 Deering Ave.. Canoga PI<., CA 91304 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 816-884-6860 
§Ceramic MagnetiCS, Inc., 87 Fairfield Rd, Fairfield, NJ 07006 ............ 201-227-4222 
t Clifton Precision, Llllon Systems, Inc. Marple at Broadway, Clifton Hgts., PA 19018 

· . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . .. . .. .. . .. .. . . . . . . . . .. . . . . .. . .. . . .. . . ... 215-622-1000 
t Columbia Resch. Labs., Macdade Blvd. & Bullens La, Woodlyn, PA 19094 

. . . . . . . . . .. . . . . . .. . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . .. .. . .. 215-872-3882 
tComputer Conversions Corp., 6 Dunton Cl, E. Northport, NY 11731 ..... 516-261-3300 

Computer Instruments, 100 Madison Ave.. Hempstead, NY 11550 ...... ' 516-483-8200 
Daytronic Corp., Hawker Siddeley, 2589 Corporate PI., Miamisburg, OH 45342 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 513-866-3300 
Disc Instruments, Honeywell, 102 E. Baker Sl, Costa Mesa. CA 92626 .. 714-433-0343 
Electro-Craft, 1600 2nd Sl S. Hopkins, MN 55343 ...................... 612-931-2700 
EOTec Corp., 420 Frontage Road, W. Haven, CT 06516 ................. 203-934-7961 

t Farrand Controls, Div. of Farrand Industries, Inc. 99 Wall Sl, Valhalla. NY 10595 
....................................................................... 914-761-2600 

Genisco Technology Corp., Transducers Products Div. 650 Easy St, Simi Valley, CA 
93065 ................................................................ 805-581-3985 

Giddings & Lewis Electronics, A Unit of AMCA International, 666 S. MiI~ary Rd, p.o. Box 
1658, Fond du Lac, WI 54935 ........................................ 414-921-7100 

§t Gould Inc., Meas. Sys. Div., 2230 Statham Blvd, Oxnard, CA 93030 ..... 805-487-8511 
Gould Inc., Test and Measurernen~ 3631 Perkins Avenue, Cleveland, OH 44114 

................ ................................................. 216-361-3315 
t GuHon Industries, Inc., Servonic Div., 1644 Whittier Ave. Costa Mesa. CA 92627 

· . .. . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . . . . .. .. . . . . . . . . . . . . ... 714-642-2400;800-854-4066 
§ Gunther, W., GmbH, Virnsberger Strasse 51, 0 8500 Nurnberg 82, WEST GEAMANY 

....................................................... " .. (0)911/85521 or 65520 
§ Hottinger Baldwin Measurements, 139 Newbury SI., Framingham, MA 01701 

....................................................................... 617-875-8282 
t Humphrey, Inc., 9212 Balboa Ave., San Diego, CA 92123 . . .. . . . . . . . . . . .. 619-565-6631 

§t Kavlico Corp., 14501 Los Angeles Ave. Moorpark, CA 93021 ........... 805-523-2000 
LEL Co., 5 Burns PI. Cresskill, NJ 07626 .. .• .. .. . .. . .. .. .. . .. .. .. .. .. ... 201-569-8641 

tLillon-Potentiometer Div., 750 So. FuHon Ave. Mt Vemon, NY 10551 ... 914-664-7733 
Magnetoelastic Devices, Box 625, Pittsfield, MA 01201 .................. 413-445-5606 
Micro Switch, A Honeywell Div., 11 W. Spring St, Freeport, IL 61032 .... 815-235-6600 
Mod!>rn COntrols COrp., 22331ndl. Blvd, Sarasota, FL 33580 ............ 813-355-5183 
Motorola Ceramic Products, Components Division, 4800 Alameda Blvd. N.E., 

Albuquerque, NM 87113 ............................................. 505-822-8801 
MTS Systems, Box 24012, Minneapolis, MN 55424 ... :................. 612-937-4000 
Northern Precision Labs, 11 Madison Rd, Fairfield, NJ 07006 .......... 201-227-4800 

§ NTK Technical Ceramics, NGK Spark Plugs (USA), Inc. 99 Morris Ave. Springfield, NJ 
07081 ................................................................ 201-376-8070 

Omutec, Odetics, Inc. 1515 S. Manchester Ave.. Anaheim, CA 92802 .... 714-756-0200 
Philips Electronics Ltd., Elcoma Division, 60t Milner Avenue, SCarborough, ONTARIO, 

CAN. MIB lM8 ...................................................... 416-292-5161 
Piezo Electric Products, Inc., 212 Durham Ave. Metuchen, NJ 08840 .... 201-548-2800 
Precision Level Vial Co. p.o. Box 320, 780 Edison-Furlong Rd, Furlong, PA 18925 

........................................................ 215-794-0800;800-345-7517 
§t Robinson-Halpern, Teleflex, Inc., One Apollo Rd, P.O. Box 248, Plymouth Meeling, PA 

19462-0248 .......................................................... 215-825-9200 
tSChaevitz Engineering, U.S. 130, Union Ave.. Pennsauken, NJ 06110 .... 609-662-8000 
§ Spectral Dynamics Division, SCientifio-Atlanta, Inc., 4255 Ruffin Rd, San Diego, CA 

92123-0575 .......................................................... 619-266-7100 
t SA Engineering, BW/IP International, Inc. 13961 Nautilus Dr., Dept E, Garden Grove, CA 

92843 ................................................................ 714-554-4200 
StoeHing Co., 1350 S. Kestner Ave. Chicago, IL 60623 .................. 312-522-4500 
Teledyne/Geotech,3401 Shiloh Ad, Garland, TX 75041 ................ 214-271-2561 

tTeledyne Gurley, 514 FuHon St P.O. Box 88, Troy, NY 12181 ........... 518-272-6300 
§Ternposonics, MTS Sys. Corp., 111 East Ames Cl,Plainview, NY 11803 

....................................................................... 516-349-1950 
Transducers and Systems, A Prime Technology Company, Twin Lakes Ad, P.O. Box 

185, N. Branford, CT 08471 .......................................... 203-481-5721 
Transducer Systems, Inc., 1510 Delp Dr. Kulpsville, PA 19443 .......... 215-256-4611 
Trans-Tek, P.O. Box 338, Rle. 83, Ellington, CT 06029 .................. 203-872-8351 
TRW Technar, Inc., TRW, Inc., 5462 Irwindale Ave. Irwindale, CA 91706 

.. . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . .. . .. . . . . . . . . .. . .. . . .. .. . . . . . . . . . . . . . .. 816-334-0250. 
Unimeasure, Inc., 7055 N.W. Grandview Dr. Corvallis, OR 97330 ........ 503-757-3158 

§ Veeder-Roo~ 70 Sargeant St, Harttord, CT 06102 ...................... 203-527-7201 
Vibrac, 1 Columbia Dr., Amhers~ NH 03031 ............................. 603-882-6777 

§ Vibro-Meter Corp., 1 Progress Rd, Billerica, MA 01822-5058 ............ 617-663-7322 
tWaters Manufacturing, Inc. Talley Industries, LongfellowCtr. Wayland, MA 01778 

· .. . . . . . . .. .. . . . .. . . . . . . . .. . . . . .. .. . . . .. . . . . . .. .. .. . .. . . . . . ... ........ 617-356-2777 

Transducers, Flow-5500 
Blatek, Inc., Box 574, Bellefonte, PA 16823, 814-355-4910 • • • • • • • • • • • • •• B·I882 
Omega Engineering, Box 4047, Stamford, CT 06907,203-359-1660 ., 801932-1933 

§t Pres.Air-Trol Corp., 1009 Boston Post Rd., Mamaronecl\, NY 10543, 
914-698-2026;800-431-2625 (outside NY) •••••••••.•••••.•••.••••••• B.I787 

Accusonic Division, Ferranti O.R.E.Ine., Box 709, Falmouth, MA 02541 .. 6t7-548-5800 
§t Bailey Controls CO., Div. of Babcox & Wilcox, 29801 Euclid Ave., Wickliffe, OH 44092 

· .. . .. . . .. . .. . . . . . . .. . . . . . . . . . .. .. . . .. .. .. . . . . . . . . . . .. . . . . . . . . . . .. . .. .. 216-585-8500 
t Bristol Babcock Inc., 1100 Buckingham St, Watertown, CT 06795 ........ 203-575-3000; 

8QO-243-3576 
Cambridge Aeroflo Instruments, Inc., 900 Mount Laurel Circle, Shirley, MA 01484 

.. .. . . . . . .•.. . . .. . .. . . .. .. . .. . . . .. .. .. .. . .. ... . . . . .•.. . . . . . .. .. . . .. .•.. 617-425-2346 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Transducers, Flow-5500 (Cont'd) 

f Columbia Resch. Labs., Macdade Blvd & Bullens La, Woodlyn, PA 19094 
· ........•....•... ; . . . . . • . . . . . . . . • . . . . . . . . . . . . .. . . . . . . .. . . . . • . . • . . . . . .. 215-872-3882 

eoinputellnstruments, 100 Madison Ave., Hempstead, NY 11550 ..... ;. 516-483-8200 
• Controls Division, Arnetek, Inc., B20 Pennsylvania Blvd, Feasterville, PA 19047 

· . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . • . .. 215-355-8900 
E9Tec Corp., 420 Frontage Road, W. Haven, CT ~516 ... .. ...... . . . . .. 203-934-7961 

§tFenwal Electronics/APD, Kidde, Inc, 450 Fortune Blvd., MiWord, MA·01757 
.. .. . . . . . .. .. . .... . .. ... . . .. . .. . .. .. • .. .. .. .. .. .. .. . .. . ... .. .. .. .. .. .. .. 617'478-5255 

t Flow Technology, Inc., Box 52103, Phoenix, AZ85072 .................. 602'437,1315 
§t Gould Inc, Meas. Sys. Div, 2230 S1aIham Blvd., Oxnard, CA 93030 ..... 805-487-8511 

§ IC Sensors, Inc., 1701 McCarthy Blvd., Milpitas, CA 95035 . . . . . . . . . . . . . • . 408-472-1800 
. KulZ Instruments Inc., 2411 Garden Ad., Monterey, CA 93940 ........... 800-424-7356 

Micronel U.S, 2142F Industrial Ct, Sycamore Research Center, Vista, CA 92093 
..•..................................................•......•.......... 619-727-7400 

Micro Swilch, A Honeywell Div., 11 W. Spring St, Freeport, IL 61032 .... 815-235-6800 
Midwest Components, Inc., 1961 Port City Blvd., Muskegon, MI49443 ... 618-n7-2602 

§tMKS Instruments, Inc., Six Shattuck Road, Andover, MA 01810 .......... 617-975-2350 
Motion Sensors, Inc., 12 Perk Street, Cranford, NJ OnOl ................ 201-925-3553 
Motorola Ceramic Products. Components Divisioh, 4BOO Alameda Blvd NE., 

Albuquerque, NM 87113 .............................................. 505-822-8801 
Motorola Inc., Auto. & lneil. Elctms. Grp., 1299 E. Algonquin Ad, Schaumburg, Il 60196 

................ " . .. ... . . . . . . . .. . . . ... .. .. . .. . . . .. .. . . . .. . . ... . . . . . . ... 312-576-4850 
Panametrice, 221 Crasent St, Waltham, MA 02254 ...................... 617-899-2740 
Robinson-Halpern, Telellex, Inc., One Apollo Ad., P.O. Box 248, Plymouth Meeting, PA 
·19462-0248 .......................................................... 215-825-9200 

Sensym, Inc., 1255 Reamwood Ave, Sunnyvale, CA 94089 ............. 408-744-1500 
Validyne Engineering Corporation, 8626 Wilbur Ave., Northridge, CA 91324 

............................... c ........................................ 818-886-2057 
Yokogawa Corp. of AmeriCa, 200 West Perk Drive, Peachtree City, GA 30269 

........................................................................ 404-487-1471 

Transducers, Force-5500 
Omega Engineering, SQX 4047, Stamford, CT 06907, 2q3-359-166O ••• ••• S'1932 
Sensotec, Inc., 1200 Chesapeake Ave;, Columbus, OH 43212, 614-488-n23 

................................................................. S·1920 
Transducers and Systems, A Prime Technology Company, Twin Lakes Rd., P.O. 

Sox 185, N. Sranford, CT 06471,203-481-5721 ...................... S·1927 
Action Instruments, 8601 Aero Or, San Diego, CA 92123 ............... 619-279-5726 

t A. L Design, Inc., 4232 Aidge Lea Ad., Amherst, NY 14226 .............. 715-933-6272 
BLH Elctms., 75 Shawmut Road, Canton, MA 02021 .................... 617-821-2000 

t Bruel & Kjaer Instrs. Inc, 185 Forest St, Marlboro, MA 01752-3093 ..... 617-481-7000 
t Columbia Aesch. Labs., Macdade Blvd & Bullens La, Woodlyn, PA 19094 

... . .. . . .. . . . . .. . .. . .. .. . .. . . .. . . . . . . . . ..• .. .. . .. . .. ... . . ... .. . •. . .. . .. 215-872-3882 
§ Data Instruments, Inc., 100 Discovary Way, Acton, MA 01720 ........... 617-264-9550 

Daytronic Corp., Hawker Siddeley, 2589 Corporate p~ Miamisburg, OH 45342 
.. . . .. . . . . .. .. . .. .. . . . .. . .. . . .. .. . . . . . . . .. .... . .. . .. . . .. . .. . . . . .. . .. . .. 513-885-3300 

§ Dillon, W. C, & Co., National Controls. Inc, 1000 Armstrong Dr, Fairmon\ MN 58031 
......•................................•...................•........... 507-238-4461 

Entran Devices, 10 Washington Ave., Fairfield, NJ 07006 .. 201-227-1002;800-635-0650 
t Genisco Technology Corp., Transducers Products Div .• 650 Easy St, Simi Valley, CA . 

93065 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 805-581-3985 
§tGould Inc., Mess. Sys. Div, 2230 Sta1ham Blvd., Oxn~d, CA 93030 ..... 805-487-8511 

§GSE, Core IneIs., 23640 Research Dr, Farmington Hills. MI48024 ....... 313'475-7875 
§ Helm Instrument Co., Inc., 1387 DUS8el Drive, Maumee, OH 43537 ...... 419-893-4358 
§Hottinger Baldwin Measurements, 139 Newbury St, Framingham, MA 01701 

.. .. ... • . ... .•.. . . . .. . . . ... .. . . .. .. .. . .. . .. .. • .. . . . .. .. . .. . . . . . . •.. .. .. 617-875-8282 
§ IC Sensors. Inc., 1701 McCarthy Blvd., Milpitas. CA 95035............... 405-472-1800 

§t Interface, Inc, 7401 E. Butherus Or, Scottsdale, AZ 85260 ..•............ 602-948-5555 
§ Kavlico Corp, 14501 Los Angeles Ave, Moorpar1<, CA 93021 ........... 805-523-2000 
t Kume Semiconductor Prods., Inc., One Willow Tree Ad., Leonia, NJ 07605 

....................................................................... 201'461-0900 
Lebow Products. Ea10n Corp., 1728 Maplelawn Ad., Troy, MI48084 ..... 313-643-0220 
Magnetoelastic Devices, Box 625, Pittsfield, MA 01201 .................. 413-445-5808 

tPCB Piezotronics. 3425 Walden Me., Depew, NY 14043-2495 .......... 715-684-0001 
PPM, Inc., 5385 Harper Ad., Cleveland, OH 44139 ...... , ................ 215-349-2300 

§t Revere Corporation of Americe, 845 N. Colony Ad., Wallingtord, CT 06492 
· . .. .. . . . . . . .. . .. .. ... .. . .. . . . . .. .. .. . .. . .. . . . . . .. . .. ..... .. . . . . . ... .•. 203-269-7701 

tSchaevitz Engineering, U.s. 130, Union Ave., Pennsauken, NJ 08110., .•. 609-662-8000 
Stoelting Co, 1350 S.·Kostner Ave., Chicago, 1160623 .................. 312,522-4500 
Stow Labs., Inc., Kane Ind'l Dr, Hudson, MA 01749 ..................... 617-582-9347 
Tedea Inc., 8606 Wilbur Ave, Northridge, CA 91324..................... 818-349-6116 
Unimeasure, Inc., 7055 N.W. Grandview Dr, Corvallis, OR 97330 ........ 503-757-3158 
Vernilech, 300 Marcus Blvd., Deer PI<., NY 11729 •...................... 515-585-5100 
Vibrac, 1 Columbia Or, Amherst, NH 03031 .....••.....................• 603-882-6777 

§ Vibro-Meter Corp, 1 Progress Ad., Billerica, MA 01822-5058 ............ 617-863-7322 
Wilcoxon Aesearch, 2096 Gailher Ad., Rockville, MD 20850 ............ 301-330-8811 

Transducers, Frequency - See Transducers, Volt, Watt, 
Current, etc. (Vol. B) 

Transducers, Humidity-5500 
tBruel & Kjaer Instrs.lnc., 185 Forest Sl, Marlboro, MA 01752-3093 617-481-7000 

§t Hy-Cal Engineering, 9650 Telstar Ave., EI Monte, CA 91731 ............. 815-444-4000 
§tJumo Process Contro~ Inc., 410 Garibaldi Ave., Lodi, NJ 07644 ......... 201-779-7744 

Marcon Americs Corp, 310 Era Drive, Northbrook, IL 60062 ............ 312-564-2820 
t Thunder Scientific Corp., 623 Wyoming s.E., Albuquerque, NM 87123 .... 505-265-8701; 

800-872-7728 
§ Tocos America, Inc., Tokyo Cosmos Electric Co., Ltd, 585 West Goff Road, Arlington 

Heights, IL 80005 .......••...•....................................... 312-364-7277 

Transducers, Incremental Digital Position, Rotary - See 
Encoders, Shaft Angle (Vol. B) 

Transducers, Magnetic Pickup-5500 
t Aeroflex Laboratories Inc., Magnetic PrOcIuc18 DIY., 35 South Service .Road, 

Plainview, NY 11803, 516-694-6700 •••••••••••••••••.••••••••• S.1184-1185 

PRODUCT INDEX & DIRECTORY 
Airpax Corp., Cheshire Dlv., Cheshire Indl. PI<., Box E, Cheshire, CT 06410, 

20s:.272-o301 .................................................... S.1877 
t American Aerospace ControlS, 570 Smith St., Farmingdale, NY 11735, 

516-694-5100 ................................ '.. • • • ... .. .. • • .. • • •• S·1878 
Bell, F. W., Inc., 6120 Hanging Moss Rd., Orlando, FL 32807, 407-678-6900 

.................................................................. 001223 
Dixson, Inc., Sox 1449, Grand Junction, CO 81502, 303-242-8863 (ext 223) 

............................................................ : •••• 001367 
HamOn, Lake & Grovs Sts., Lake Mills,. WI 53551, 414-648-2361 ••••••••• S·1891 

t International £Iectro Magnetics, Inc., 350 N. Eric Dr., Palatine, IL 60067, 
312-358-4622 .................................. : ................. 001032 

t Megnatlc Shield Corporation, Perfection Mica Co., 750 North Thomas Dr., 
Bensenville, IL 60106, 312-786-7800 ............................... C.1753 

§t Micro Mo ElectroniCS, Inc., 742 2nd Ave. s., St.Peteraburg, FL 33701, 
813-822-2529 .................................................... S·1898 

Ohio SemHronics, Inc., 1205 Chesapeake Ave., Columbus, OH 43212, 
614-486-9581 ....................................... 801917, 001306-1307 

Sharp, Microelectronics Div., OptoelectroniCS, Sharp Plaza, Mahwah, 'NJ 07430, 
201-529-8757 .................................................... S.1925 

Slsndex ElectroniCS, Standex International, 4538 CsmberwaU Rd., Cincinnati, OH 
45209, 513-871-37n ............................................. S·1799 

Action Instruments, 8601 Aero Dr, San Diego, CA 92123 ............... 619-279-5726 
Airpax Co., Sensor Div, A Division of North American Philips Corp., Cheshire Industrial 

Park, Cheshire, CT 06410 ............................................ 203-272-0301 
§ AKG Acoustics. Inc; 77 Selleck St, Stamford, CT 06902 ................ 203-345-2121 
§ AL TEK Corp, 2150 Industrial Pkwy, Silver Spring, MD 20904 ........... 301-622-3906 

Analogic Corp, 8 Centennial Dr, Peabody, MA 01961 ................... 617-245-0300 
tBruel & Kjaer Instrs.lnc., 185 Forest St, Marlboro, MA 01752-3093 ..... 517-481-7000 

Crompton Instruments, 2763 Higgins Aoad, Elk Grove Village, Il 80007 
....................................................................... 312-593-1107 

§C-Tek Inc., 4 Railroad Ave., Wakefield, MA 01860 ........................ 617-245-1720 
Daytronic Corp, Hawker Siddeley, 2589 Corporate P~ Miamisburg, OH 45342 

.. . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . .. 513-886-3300 
§DyI1apar, 1675 Delany Rd., Gurnee, IL 60031 ........................... 312-862-2686 

§t Electro Corporation, Sub. of Fasco Industries Inc, 1845 571h Street, P.O. Box 3049, 
Sarasota,FL33578 .................................................. 813-355-8411 

Giddings & Lewis Electronics. A Unn of AMCA Internationa~ 866 S. Military Ad., P.O. Box 
1658, Fond du Lac, WI 54935 ....................... ,................ 414-921-7100 

§Grado Laboratories. 4814 Seventh Ave., Brooklyn, NY 11220 ........... 715-435-5340 
Kearney/Wabash Electrical Components. 1375 Swan Street Huntington, IN 46750 

· ...................... " . . . . . . . .. . . . . . .. . . .. .. . .. . . . . . . . .. . . . . . . .. . ... 219-355-9300 
Micro Swilch, A Honeywell Div, 11 W. Spring St, Freeport, 1161032 .... 815-235-8800 
Motion Sensors. Inc., 12 Park Street, Cranford, NJ OnOl ................ 201-925-3553 

§Aichard-Lee Co., Box 724, New Providence, NJ 07974 .................. 201-275-0710 
§ Aye Industries. Inc, 125 Spencer PI., p.o. Box M, Mamaronecl<, NY 10543 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 914-698-0080 
§ Shokai Far Eas\ Ltd., 280 North Central Ave, Hartsdale, NY 10530 ..... 914-681-0700 
§ Spectral Dynamics Division, Scientific-Atlanta, Inc., 4255 Rullin Ad., San Diego, CA 

92123-0575 .......................................................... 619-285-7100 
Transducer Systems, Inc., 1510 Delp Dr, Kulpsville, PA 19443 .......... 215-255-4811 

§Veeder-Roo\ 70 Sargeant Sl, Hartford, CT 06102 ...................... 203-527-7201 

Transducers, Magnetostrictive-5500 
Unimeasure, Inc., 7055 N.W. Grandview Dr, Corvallis, OR 97330 ........ 503-757-3158 

Transducers, Piezoelectric-5500 
§ Mallory Capacitor Co., Emhart Elctrl.!Elclm. Grp., 3029 E. Washington St., DepL 

EM, P.O. Sox 1284, Indlanapolls,lN 46201, 317-636-5353 ••••.•• 001036-1037 
§ Murata Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 

404'436-1300 ................................ ,...... S.1899,001040-1042 
§ NTK Technical Ceramics, NGK Spark Plugs (USA), Inc., 99 Monis Ave;, 

Springfield, NJ 07081, 201-376-6070 •••••••••••••.•••••••••••• 001044-1045 
§ Star Mlcronics, Inc., OEM DiviSion, 70-0 Ethel Rd. W., Piscataway, NJ08854, 

201-572-9512 .......................................... 001054,1056,1058 
TDK Corporation, Electronic Components & Material, 13-1, Nihonbashl, 1-Chorne, 

Chuo-ku" Tokyo, JAPAN 103, (03) 278-5111 ••••••••••••.•••••••• ,.. 001060 
Tokin America, Inc., 155 Nicholson Ln., 95134, CA 95131, 408'432-8020 ••.•.• 

S·1926 
Vemilron Piezoelectric DIY., 232 Forbes Rd., Bedford, OH 44148-5478, 

216-232-8600 .................................................... A'1487 
§ Atlas/Soundolier, 1859 Intartech Dr, Fenton, MO 63026 ................ 800-362-5673 
§ Atomergic Chernetals Corp, 91 Carolyn Blvd., Farmingdale, NY 11735-1527 

· ..........•....................................................... ',' • . 515-694-9000 
t Blatek, Inc, Box 574, Bellefonte, PA 16823 .............................. 814-355-4910' 
t Bruel & Kjaer Instrs.lnc, 185 Forest Sl, Marlboro, MA 01752-3093 ..... 617-481-7000 

Burleigh Instruments, Burleigh PI<., Fishers. NY 14453 ...•.•............ 715-924-9355 
t Channel Industries. 839 Ward Dr, Santa Barbara, CA 93111 ............ 805-967-0171 
t Dunegan Corporation, Physical Acoustics Corp., 19-B Thomas. Irvine, CA 92718 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 714-380-1544 
Endevco, 30700 Rencho Viejo Rd., San Juan Capistrano. CA 92675 •... .714-493-8181 

tGulton Industries. Inc., Servonic Div, 1644 Whittier Ave., Costa Mesa, CA 92627 
· . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. . . . . . • . . . . . . . . . . . . • 714-642-2400;800-854-4066 

§IC Sensors, Inc., 1701 McCarthy Blvd., Milpitas. CA 95035 ............... 405-472-1800 
t Interna1ional Transducer Corp, Channel Technologies. Inc., 869 Ward Or, Santa Barbara, 

CA 93111 ........................•..............•..•..•.••........... 805-883-2575 
§t Kyocera Northwest Electronic Components Group, P.O. Box 85542, San. Diego, CA 

92136-5542 ...... c................................................... 619-575-2800 
Motorola Ceramic Products. Components Division, 4BOO Alameda Blvd N.E., 

Albuquerque, NM 87113 ............................................. 505-822-8801 
t PCB Piezotronice, 3425 Walden Ave., Depew. NY 14043-2495 .........• 715-684-0001 
t Piezo Electric Products, Inc., 212 Durham Ave., MetuChen, NJ 08840 .... 201-548-2600 
t Piezo Kinetics Inc., Box 758, Pine and Mill Streets, Bellefonte, PA 16823 

· .. . .. . .. . . .. . . . . . .. .. . . . . .. . . . . • .. . .. . . .. .. .. . . .. .. .... 814-355-1593;814-355-1594 
Primo Company Umned, 25-1, &-Choma, Mure, Mitakash~ Tokyo, JAPAN 181 

....................................................................... 0422'43-3121 
§t Projects Unlimtted, 3680 Wyse Ad., Dayton, OH 45414 ......•..•.......• 513-890-1918 

§--"Product sold through distributors t-Product·meets Mil specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
tSavoy Electronics, P.O. Box 5727, Ft Lauderdale, FL 33310 ............ 305-563--1333; 

8()()-327-1282 
§Sletco,lnc., 3344 Schierhorn Ct, Franklin PI<., Ie 60131 ................. 312-671-4208 

StOOon Inlernational, Inc, 80 Broadway, Buffalo, NY 14203 ............. 716-854-3443 
Taiyo Yuden (USA) Inc., 714 W. Algonquin Rd. Arlinglon Heights, IL 60005-4493 

....................................................................... 312-364-6104 
Teledyne Microwave, 1280 Terra Bella Ave, Mountain View, CA 94043 ................ . 

415-968-2211 
§ VibrcrMeter Corp, 1 Progress Rd. Billerica, MA 01822-5058 ............ 617-663-7322 

Transducers, Position, Linear-5500 
t Computer Optical Products, Inc., SUb. of Hathaway Corp., 9321 Eton Ave., 

Chatsworth, CA 91311-6910,818-882-0424 ••••.•.••••.••.•••••.•••• B-1883 
Novotechnik U.s., Inc., Village Plaza, 488 Boston Post Rd., Ate. 20 E., 

Marlborough, MA 01752, 617-485-2244 •.•.•.•..••••.•.•.••••...•••• B-l900 
Pres-Air-Trol Corp., 1009 Boston Post Rd., Mamaroneck, NY 10543, 

914-698-2026;800-.t31-2625 (outside NY) ••...•.•..•.•.•.••••.•.•••• B-1787 
Sensotec, Inc., 1200 Chesapeake Ave., Columbus, OH 43212, 614-486-n23 

................................................................. B-1920 
t Vemltech, 300 Marcus Blvd., Deer Pk., NY 11729, 516-586-5100 •.•.•..• A-2103 
t Wsters Manufacturing, Inc., Talley Industries, Longfellow Ctr., Wayland, MA 

01n8, 617-358-27n ............................................. A-2110 
§AEMC, 99 Chauncy, Boston, MA 02111 .................. 617-451-0227;8()()-343-1391 
§ Allied Precision Eleclronics Corp, 1702-0 Ponderosa, College Station, TX 77840 

409-693-5397 
Aslrosystems, 6 Nevada Dr., Lake Success, NY 11042 .... 516-328-1600 
Bently Nevada Corp, P.O. Box 157, Minden, NY 89423 ............ 702-782-3611 

t Bourns Instruments Inc., 6135 Magnolia Ave., Riversida, CA 92506 . 714-781-5148 
'Burleigh Instruments, Burleigh PI<., Fishers, NY 14453 ..... ........ 716-924-9355 
Celesco Transducer Prods., Inc, 7800 Deertng Ave, Canoga Pk., CA 91304 

· . . .. .. . .. . .. . .. . .. .. . .. . .. .. .. .. .. .. . .. . ... .............. 818-884-6860 
tComponent Speciatties Corp., 9143 E La Rosa Dr., Temple City, CA 91780 

.. . .. . .. .. . .. . .. .. .. . .. . .. ... ..................................... 213-283-0015 
tComputer Conversions Corp, 6 Dunton Ct, E Northport, NY 11731 .. 516-261-3300 

G-Tek Inc., 4 Railroad Ave, Wakefield, MA 01880.. ............. 617-246-1720 
Daytronic Corp., Hawker Siddeley, 2589 Corporate PI, Miamisburg, OH 45342 

....... ....... ................. ......... ...... . .......... 513-866-3300 
§ Dava Controls, 4052 1481h Ave. N.E, Redmond, WA 98052 ............. 206-881-7414 
§ Electro Corporation, SUb. of Fasco Industries Inc, 1845 57th Street, P.O. Box 3049, 

Sarasota, FL 33578 ........................... 813-355-8411 
t Farrand Controls, Div. of Farrand Industries, Inc, 99 Wall St, Valhalla, NY 10595 

.................................. 914-761-2600 
t Genisco Technology Corp., Transducers Products Div., 650 Easy St, Simi Valley, CA 

93065 ...... ................................................ 805-581-3985 
t Gutton Industries, Inc., Servonic Div., 1644 Whittier Ave., Costa Mesa, CA 92627 

714-642-2400;8()()-854-4066 
tHumphrey, Inc., 9212 Balboa Ave., San Diego, CA 92123 ................ 619-565-6631 
tJDK Controls, Inc, 2630 Lavery ct Suite F, Newbury Park, CA 9132G-1593 

.......................................... 805-499-7779 
§t Kavlico Corp., 14501 los Angeles Ave, Moorpark, CA 9302 t ......... 805-523-2000 

Utton Potentiometer Div., 750 So. Futton Ave, Mt Vernon, NY 10551 914-664-7733 
Micro Switch, A Honeywell Div., 11 W. Spring St, Freeport, IL 61032 8t5-235-6600 
Madam Controls Corp., 2233 Indl. Blvd, Sarasota, FL 33580 .......... 813-355-5183 
Motion Sensors, Inc, 12 Park Stree~ Cranford, NJ 07701 ............ ... 201-925-3553 

§ NTK Technical Ceramics, NGK Spark Plugs (USA), Inc., 99 Morris Ave., Springfield, NJ 
07081 ...... .. . .. . .. . .. .. .. . .. . .. .. .. .. . .. .. .. . .. .. .. .. ..... 201-376-6070 

Omutec, Odetics,lnc., 1515 S. Manchester Ave., Anaheim, CA 92802 .... 714-758-0200 
tPenny & Giles, 1640 Fifth Stree~ Suite 224, Santa Monica, CA 90401 ... 213-393-1497 

Schaevitz Engineering U.S. 130, Union Ave:, Pennsauken. NJ 08110 .... 609-662-8000 
Spectrol Electronics, 17070 East Gale Ave, City of Industry, CA 91745 .. 818-964-6565 

t Sunshine Scientific Instruments, 1810 Grant Ave., Philadelphia, PA 19115 
...................................... 215-673-5600 

tTeledyne Gurley, 514 Futton St P.O. Box 88, Troy, NY 12181 ........... 518-272-6300 
Tacos America, Inc., Tokyo Cosmos Electric Co, Ltd, 565 West Go~ Road, Arlington 

Heights,lL 60005 ........................................... 312-364-7277 
Transducers and Systems, A Prime Technology Company, Twin Lakes Rd., P.O. Box 

185, N. Branford, CT 06471 .......................................... 203-481-5721 
Transducer Systems, Inc .• 1510 Delp Dr., Kulpsville, PA 19443 .......... 215-256-4611 
Trans-Tek, P.O. Box 338, Ate..83, Ellington, C'f 06029 .................. 203-872-8351 
TRW Technar, Inc., TRW, Inc., 5462 Irwindale Ave., Irwindale, CA 91706 

· . . . . . . .. . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. . . . . . .. 818-334-0250 
Unimeasure, Inc, 7055 NW. Grandview Dr, Corvallis, OR 97330 ........ 503-757-3158 
Validyne Engineering Corporation, 8626 Wilbur Ave., Northridge, CA 91324 

.' . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . .. . . .. 818-886-2057 
Vibrac, 1 Columbia Dr., Amhers~ NH 03031 ............................. 603-882-6777 

Transducers, POSition, Rotary-5500 
BEl Motion Systems Co., Digitsl Products Div., P.O. Box 3838, Little Rock, AR 

72203, 501-851-4000 .................. __ . ........................ B-1880 
BEl Motion Systems Co., Position Controls Dlv., 2280 Faraday Avenue, Carlsbed, 

CA 92008,619-931-0200 .......................................... B-l880 
t Micro Mo ElectroniCS, Inc., 742 2nd Ave. S., St Petersburg, Fl33701, 

813-822-2529 .................................. ,................. B-1898 
Novotechnik U.S" Inc., Village Plaza, 488 Boston Post Rd., Ate. 20 E., 

Marlborough, MA 01752, 617-485-2244 •••••••••••••••••••••••••.••• B-1900 
Sharp, Microelectronics Div., Optoelectronics, Sharp Plaza, Mahwah, NJ 07430, 

201-529-8757 .................................................... B-1925 
Transmagnetics, 210 Adams Blvd., Fanningdale, NY 11735, 516-293-3100 

................................................................. 1Jo1184 
§ Allied Precision Electronics Corp .• 1702-0 Ponderosa, College Station, TX 77840 

· . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409-693-5397 
Aslrosystems, 6 Nevada Dr., Lake Success. NY 11042 .................. 516-328-1600 
BEl Motion Systems Co., Computer Products Div., 1755 B La Costa Meadows Dr, San 

Marcos, CA 92069 ................................................... 619-471-2600 
BEl Motion Systems Co., Industrial Encadar Div, 7230 Hollister Ave., Goleta, CA 93117 

· . . . . . . . . .. . .. ................... .................................... 805-966-0782 

Transducers, Pressure-5500 
Bently Nevada Corp., P.O. Box 157, Minden, NY 89423 ................. 702-782-36.11 

. t Clifton Precision, Litton Systems, Inc, Marple at Broadway, Clifton Hgts.. PA 18018 
.. .. . .. .. .. . . . . . . . . . . . . . .. . . . . . . . . . . .. . . .. . . . . .. .. . . . . .. .. . .. . . . .. .. . .. 215-622-1000 

tComputer Conversions Corp.. 6 Dunton Ct, E North~ NY 11731 ..... 516-261-3300 
t Computer Optical Products, Inc., Sub. of Hathaway Corp, 9321 Elan Ave, Chatsworth, 

CA 91311-6910 ...................................................... 818-882-0424 
G-Tek Inc., 4 Railroad Ave., Wakefield, MA 01880 ....................... 617-246-1720 
Datametrics Inc, 340 Fordham Road, Wilminglon, MA 01887 ........... 617-658-5410 

§ Dava Controls, 4052 1481h Ave. N.E, Redmond, WA 98052 ............. 206-881-7414 
§ Dynapar, 1675 DelanyRd., Gurnee, IL 60031 ........................... 312-662-2666 
t Farrand Controls, Div. of Farrand Industries, Inc., 99 Wall St, Valhalla, NY 10595 

...................................................................... 914-761-2600 
t Humphrey, Inc., 9212 Balboa Ave, San Diego, CA 92123 . . .. . . . . . . . . . . .. 619-565-6631 
tJDK Controls, Inc., 2630 Lavery ct Su~e F, Newbury Perk, CA 9132G-1593 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 805-499-7779 
t Kavlico Corp., 14501 'Los Angeles Ave., Moorpark CA 93021 ........... 805-523-2000 

Litton Potentiometer Div, 750 So. Futton Ave, Mt Vernon, NY 10551 914-664-7733 
Motion Sensors, Inc, 12 Park Street, Cranford, NJ 07701 ............ 201-925-3553 
Omutec, Odetics, Inc., 1515 S. Manchester Ave, Anaheim, CA 92802 714-758-0200 

t Penny & Giles, 1640 Fifth Street, Su~e 224, Santa Monica, CA 90401 213-393-1497 
tSchaevitz Engineering, U.S. 130, Union Ave., Pennsauken. NJ 08110 .... 609-662-8000 
t Sequential Information Systems Inc, 249 N. Saw Mill River Rd. Elmsford, NY 10523 

..................... ................................................. 914-592-5930 
§ Spectral Dynamics Division, Scientific-Atlanta, Inc, 4255 Ruffin Rd. San Diego, CA 

92123-0575 ......................................................... 619-268-7100 
Spectrol Electronics, 17070 East Gale Ave, City of Industry, CA 91745 ... 818-964-6565 

fTeledyne Gurley, 514 Futton St P.O. Box 88, Troy, NY 12181 ........... 518-272-6300 
Tocos America, Inc., Tokyo Cosmos Electric Co, Ltd. 565 West Go~ Road, Minglon 

Heights, IL 60005 .................................................... 312-364-7277 
Transducers and Systems, A Prime Technology Company, Twin Lakes Rd. P.O. Box 

185, N. Branford, CT 06471 .......................................... 203-481-5721 
Transducer Systems, Inc, 1510 Delp Dr, Kulpsville, PA 19443 .......... 215-256-4611 
Trans-Tek, P.O. Box 338, Ate. 83, Ellinglon, CT 06029 .................. 203-872-8351 

tVernitech, 300 Marcus Blvd, Deer PI<., NY 11729 ....................... 516-586-5100 
t Vernitron Controls, Varnitron Corporation, 1601 Precision Park La, San Diego, CA 92073 

....................................................................... 619-428-5581 
Vibrac, 1 Columbia Dr., Amhers~ NH 03031 ............................. 603-882-6777 

§ VibrcrMeter Corp., 1 Progress Rd. Billerica, MA 01822-5058 ............ 617-663-7322 
t Waters Manufacturing, Inc, Talley Industries, Longfellow Ctr, Wayland. MA 01778 

....................................................................... 617-358-2777 

Transducers, POwer - See Transducers, Volt, Watt, 
Currents, etc. (Vol. 8) 

Transducers, Pressure-5500 
§ Data Instruments, Inc., 100 Discovery Way, Acton, MA 01720, 617-264-9550 

................................................................. B-l884 
Entran Devices, 10 Washington Ave., Fairfield, NJ 07006, 

201-227-1002;800-635-0650 ...................................... ~ B-l888 
Omega Engineering, Box 4047, Stamford, CT 06907, 203-359-1660 •• B-1932-1933 

§t Pres-Air-Trol Corp., 1009 Boston Post Rd., Mamaroneck, NY 10543, 
914-698-2026;800-431-2625 (outside NY) .•.•.•.•••.•.••.••••••••.•• B-1787 

Sensotec, Inc., 1200 Chesapeake Ave., Columbus, OH 43212,614-486-7723 
............................................................ B-1918,192O 

Setra Systems, Inc., 45 Nagog Park, Acton, MA 01720, 
508-263-1400;1-800-25-SETRA •••••••••••••••••••••••••.••••• B-1922-1923 

t Vemltech, 300 Marcus Blvd., Deer Pk., NY 11729, 516-586-5100 ••••.••• A-2103, 
801030 

Action Instruments, 8601 Aero Dr, San Diego, CA 92123 ............... 619-279-5726 
tAL Design, Inc., 4232 Ridge Lea Rd. Amher~ NY 14226 .............. 716-633-6272 
§ Allied Precision Electronics Corp, 1702-0 Ponderosa, College Station, TX 77840 

.. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . .. .. .. .. . . .. .. . . . .. .. . .. . . .. . .. . . .. 409-693-5397 
Analogic Corp, 8 Centennial Dr, Peabody, MA 01961 ................... 617-246-0300 

§t Bailey Conlrols Co., Div. of Babcox & Wilcox. 29801 Euclid Ave., Wickliffe, OH 44092 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 216-585-8500 

Berber-Colman Co, Indl. Instrs. Div., P.O. Box 2940. 1354 Clifford Ave, Loves Perk, IL 
61132 ................................................................ 815-877-0241 

§ Barksdale Controls Div, lmo Delaval Inc, 3211 FruHland Ave., P.O. Box 58843, Los 
Angeles, CA 90058 ................................................... 213-589-6181 

§ Bellofram CorporatiOn, Pulpit Rack Rd. Pelham. NH. 03076 .............. 603-635-2103; 
800-343-0039 

tBourns Instruments Inc., 6135 Magnolia Ave., Riverside, CA 92506 ...... 714-781-5148 
t Bristol Babcack Inc, 1100 Buckingham St, Watertown, CT 06795 ........ 203-575-3000; 

800-243-3576 
Cambridge Aerotlo Instruments, Inc., 900 Mount Laurel Circle, Shirley, MA 01464 

. . ...................................................................... '617-425-2346 
Celesco Transducer Prods., Inc., 7800 Deertng Ave, Canoga PI<., CA 91304 

· . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 818-884-6860 
t Channel Industries, 639 Ward Dr, Santa Barbara, CA 93111 ............ 805-967-0171 
t Columbia Resch. Labs., Maodade Blvd & Bullens La, Woodlyn. PA 19094 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215-872-3882 
tComputer Instruments, 100 Madison Ave, Hempstead, NY 11550 ....... 516-483-8200 
t Consolidated Controls, 15 Durant Ave, Bethe~ CT 06801 ............... 203-743-6721 

§t Controls Division, Arnetek, Inc., 820 Pennsylvania Blvd. Feasterville, PA 19047 
• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 215-355-6900 

Daytronic Corp, Hawker Siddeley, 2589 Corporate PI, Miamisburg. OH 45342 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 513-866-3300 

§Dynisco, 10 Oceana Way, Norwood. MA 02062 ......................... 617-769-6600 
t Edcliff Div, Systron Donner, 1711 So. Mountain Ave, Monrovia, CA 91016 

...................................................................... 818-358-4571 
§ Electromatic Controls Corp, 2495 Pembroke Road, Hoffman Estates, IL 60195-2010 

.........•......... ,................................................... 312-882-5757 
§ Endevco, 30700 Rancho Viejo Rd. San Juan Capistrano, CA 92675 •... 714-493-8181 

EOTec Corp, 420 Frontage Road, W. Haven, CT 06516 ..•.............. 
Essex Group, 9933 13th St, Ft Wayne, IN. 46809 ...................... . 

§ Exlech Instruments Corp.. 150 Bear Hill Rd, Wattham. MA 02154 ...... . 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Transducers,Pressure-5500(Cont'd) 
t Faria, Thomas G., Corp, P.O. Box 983, Uncasville, CT 06382·0983 . . .. .. 203--848-9271 
t Genisco Technology Corp., Tfansducers Products Div, 650 Easy Sl, Simi Valley, CA 

93065 . . . . . . . . . . . . . . . . . . . . . . . . • • . . . • . . . • . . . . . . . • . . . . . . . . . . • .. . . . . . . . .. . 805-581·3985 
tGiarlOini Petro Marine, 9474 Chesapeake Dr, San Diego, CA 92123 ..... 61~56~1668 

§t Gould Inc:. Meas. Sys. Div, 2230 Statham BlVd..; Oxnard, CA 93030 ..•... 805--48Nl511 
Gould Inc., Tes1 and Measuramen~ 3831 Per\9ns Avenue, Cleveland, OH 44114 

.................••..........•........ ,; ........•...................... 216-361c3315 
§ GSE, Core Indo., 23640 R!lSl>arCh Dr, Farmington Hills, MI48024 .,..... 313-476-7875 
t GuHdn Industries, Inc., Servonic Div, 1644 Whittier Ave, Costa Mesa, CA 92827 

· ...........•..•...•...... , ................. , ....... " .. 714--642·2400;80Q.854--4066 
Harrel, Inc., 16 FHch Sl, E. Norwalk, CT 06855 .....•... , . . . .. .. ..•. . .. .. 203--866-2573 
Honeywell Inc, Aerospace & Delense Grp, Honeywell plaza, MinneapoliS. MN 55408 

· . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . .. 612·87(}'5186 
§ Hottinger Baldwin Measurements, 139 Newbury Sl, Framingham, MA 01701 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• 61 Nl75-8282 
§IC Sensors, Inc. 1701 McCarthy Blvd..; Milpitas CA 95035 ............... 40&-472·1800 
tlMO Delavallnc, 325 Halstead St.. Pasadena, CA 911~7087 .......... 81&-351--4241 
§ Intemational MicrotrOnics Corp. 4016 E. Tennessee St.. TU<;s9rl, POI. 85714 

· . . . . . . . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 602·74&-7900 
§t Jumo Process Contro~ Inc. 410 Garibaldi Ave., Lod~ NJ 07644 ......... 201·77~7744 

§ KaVlico Corp., 14501 j..os Angeles Ave. Moorpark, CA 93021 ........... 805-523--2000 
t Kolisman Instr. 220 Daniel Webster Hwy, Merrimack, NH 03054 ........ 603--88~25oo 
t KUIHe'Serniconductor Prods, Inc, OneWillow Tree Rd..; Leonia, NJ 07605 

....................................................................... 201--461·0900 
§t Kyocera Northw~ Electronic Components Group, P.O. Box 85542, San Diego, CA 

92138-5542 .. . . . . . .. . .. .. . .. .. . . . . .. . .. . .• . . ... .. . .. . . .. . . . .. ... . . ... 619-576-2800 
Lebow Products, Eaton Corp. 1728 Maplelawn Rd..; Troy, MI48084 ..... 313--643--0220 
La Co., 5 Bums P~ Cresskil~ NJ 07628 ..................•............. 201·58~8641 
Leybold Inficon, Inc., 6500 Fly Rd, E. Syracuse, NY 13057 ............... 315-43H)377 

t Litton Potentiometer Div, 750 So. FuHon Ave., Mt Vernon, NY 10551 •.. 914--664--7733 
§ Micro SwHch, A Honeywell Div, 11 W. Spring Sl, Freeport, IL 61032 .... 815-235-6800 

Midwes1 Components, Inc., 1981 Port City Blvd..; Muskegon, MI49443 ... 616-777·2602 
§f MKS Instruments, Inc. Six Shattuck Road, Andover, MA 01810.......... 617·975-2350 

Motorola Inc. Auto. & Indl. EIctmS. Grp. 1299 E. Algonquin Rd..; SchaumbUrg, IL 60196 
.............•......................................................... 312·576-4850 

§ Motorola Semiconductor Prods Sector, 3102 North 56th Street, Phoenix, POI. 
8501&-6606 .•............................•.........•................. 602·244--6900 

§Norgren, 5400 South Delaware, Littleton, CO 8012(}'1663 .............. 303--794--2611 
Optimum Applied Systems. 145 Palisade St.. Dobbs F~, NY 10522·1696 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 914--693--9001 
t Paine Corporation, 2401 S. Bayview Sl, Seattle, WA 98144 ...........•.. 206-32~86oo; 

800--426-0366 
't PCB Piezotronics, 3425 Walden Ave., Depew, NY 14043--2495 .......... 716-684--0001 
t Penny & Giles, 1640 Filth Stree~ SuHe 224, Santa Monica, CA 90401 ... 213--393--1497 

Philips Electronics Ltd..; Elcoma Division, 601 Milner Avenue, Scerborough, ONTARIO, 
CAN. MIB lM8 ...........•.......................................... 416-292·5161 

Piezo Electric Products, Inc., 212 Durham Ave., Metuchen, NJ 08840 .... 201·54&-2800 
t Piezo Kinetics Inc., Box 756, Pine and Mill Streets, Bellefonte, PA 16823 

........................•...................•........... 814--355-1593;814--355-1594 
Pressure Systems, Inc. 34 Research Dr. Hampton, VA 23666 ........... 804·865-1243 

§t Robinson-Halpern, Teleflex, Inc., One Apollo Rd..; P.O. Box 248, Plymouth Meeting, PA 
19482-0248 .......................................................... 215-825-9200 

tSchaevHz Engineering, U.S. 130, Union Ave., Pennsauken, NJ 08110 .... 6~662·8000 
§tSensyrn, Inc., 1255 ReamwOod Ave, Sunnyvale, CA 94089 ............. 40&-744--1500 

§ Spectral Dynamics Division, Scientific-Atlanta Inc., 4255 Rullin Rd..; San Diego, CA 
92123--0575 .......................................................... 619-26&-7100 

StoeHing Co., 1350S. Kostner Ave., Chicago, IL 60623 .....•........ ' .... 312·522-4500 
Stow Labs., Inc., Kane Ind'l Dr. Hudson, MA 01749 ..................... 617·562·9347 
Transducers and Systems, A Prime Technology Company, Twin Lakes Rd..; P.O. Box 

185, N. Branford, CT 06471 ......•...........................•....... 203--481-5721 
§tTrans Metrics, Inc., P. O. Box 178, Chagrin Falls, OH 44022 ............. 216-24&-2229 

Unimeasure, Inc., 7055 N.W. Grandview Dr., Corvallis. OR 97330 ........ 503--757·3158 
Validyne Engineering Corporation, 6628 Wilbur Ave. Northridge, CA 91324 

.................................................. :. .. . . . . ... . . .. . .. . .. 81 &-68&-2057 
§ Vibro-Meter Corp. 1 Progress Rd..; Billerica, MA 01822·5058 .•.......... 617-663--7322 
§ Yellow Springs Instrument Co., Box 279, Yellow Springs, OH 45387 .... 513·767·7241 

Yokogawa Corp. of America, 200 West Park Drive, Peachtree City, GA 30269 
............................................................. ,......... 404--487·1471 

Transducers, Proximity-5500 
§Hamlln, Lake & Grove Sts., Lake Mills, WI 53551, 414·648-2361 ••••••••. 801891 

Instrumentation & Control Sys.. 520 Interstate Rd, Addison, IL 60101, 
312-543·6200 .................................................... B.1499 

Kessler·Ellis Prods., 120 1st Ave., Atlantic Highlands, NJ 07716, 
201-291-0500;800-631-2165 ....................................... 0.1134 

Standel< Ei8ctronics. Standel' International, 4538 Camberwell Rd., Clnclnnsti, OH 
45209, 513-871~777............................................. B.1799 

§t ST!, Control Components Div., 9520 Black Mountsln Rd., San Diego, CA 
9212&-4507, 619-56&-7680;800--82&-5053 ••••••••••••••••••••••••••• B.1590 

Aeroflex Leboratories Inc., Magnetic ProdUcts Div., 35 South Service Road, Plainview, 
NY 11803 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 516-694--6700 

§ Amerace Corporation, NewbUrgh Rd..; Hackettstown, NJ 07840 . . . . . . . . .. 201-852--1122 
Bently Nevada Corp., P.O. Box 157, Minden, NV 89423 •................ 702·782·3611 

§ Dale Electronics, Inc., EI Paso DiY, P.O. Box 28728, EI Paso, TX 79926 ................• 
/ . 915-592·3253 

§ Eaton Corp, Durent Products, 901 S. 12th St.. Watertown, WI 53094 . . . . . 414--261--4070 
§ Electro Corporation, Sub. of Fasco Industries Inc., 1845 57th Street, P.O. Box 3049, 

Sarasota, FL 33578 ........•................................. :....... 813--355-8411 
EOTec Corp., 420 FrOntage Road, W. Haven, CT 06516 ....••.......•. ,. 203--934--7961 
Epsilon·Lambda EIctmS. Corp., 427 Stevens Sl, Geneva, IL 60134 ...... 312·232·9611 
FSI/Fork Standards, Inc., 868 Wes1ern Ave., Lombard, IL 60148 .......... 312-231·3511; 

312,932·9380 
Gener,\1 Numeric Coril?ration, 390 Kent Avenue, Elk Grove Village, IL 60007 

....•..........•.........•.............•........•...................... 312'64(}'1595 
t GIC Therrnodynarnics, 2611 Parmenter, Royal Qak, MI 48073 .. . . . . . . . .• 313--28(}'1648 
§.Gordon Products 67 Del Mar Dr, Brookfield, CT 06604 ...•..•.......... 203·775-4501 

PRODUCT INDEX & DIRECTORY 
§ Hottinger Baldwin Measurements. 139 Newbury Sl, F'ramingham, MA 01701 

• .. , ... ' . .• . . . .. .. . . .. .. . . . . . .... . . .. . .. . .•..•..•. . . . . .• . .. . . . . .. . . . . .. 617·875-8282 
Kearney IWabash Electrical Components, 1375 Swan Street, Huntington, IN 48750 

· . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . • . . . •. . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . 21 ~356-8300 
Metrix instrument Co. 1711 Townhursl, Houston, TX 77043 .....•...... 713--461·2131 

§t Micro SwHch, A Honeywell Div., 11 W. Spring St.. Freeport, IL 61032 .... 815-235-6800 
Modem Controls Corp., 2233lndL Blvd..; Sarasota, FL 33580 ..•.....•... 813--355-5183 
Motion Sensors, Inc., 12 Park Street, Cranford, NJ 07701 ..........•...... 201·925-3553 

§ NTK Technical CeramiCS NGK Spark Plugs (USA), Inc., 99 Monis Ave. Springfield, NJ 
07081 ................•.......•...•.....................•......•.....• 201·37&-6070 

§ Redington Counters 130 Addison Rd..; Windsor, CT 06095 .............. 203--688-6205 
Rehlander Assocs, 118ABridge Sl, Beverly, MA 01915 ............ , .... 617·922·5961 
Relay SpeciaHies, 17 Raritan Rd..; Oakland, NJ 07436, ................... 201-337'1000 
Schaevitz Engineering. U.S. 130, UniD!' Ave., PerlOsauken, NJ 08110 .... 6~62·8000' 

§Spenta, Inc. 795 Franklin Ave. P.O. Box 193, Franklin Lakes, NJ 0741.7 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .. 201·848-0033 

§ Spectral Dynamics Division, Scientific-Atlanta, Inc., 4255 Ruffin Rd..; San Diego, CA 
92123--0575 .............•............................................ 619-28&-7100 

Spectron Glass & Electronics, Inc. 595 Old Willets Path, P.O. Box 13368, Hauppauge, 
NY 11768 ...................... : ...................................... 516-582·5800 

§Tenor Company, 17020 W. Rogers Dr. New Berlin, WI 53151 ....•...... 414--782·3800 
Transducers and Systems, A prime Technology Company, Twin Lakes Rd..; P.O. Box 

185, N. Branford, CT 06471 ..................................... 203--481·5721 
§Vibro-Meter Corp. 1 Progress Rd, Billerica, MA 01822·5058 ............ 617-663--7322 

Transducers, Sonic-5500 
Bell, Floyd, Inc., 897 Higgs Ave., Columbus, OH 43212, 614·294--4000 •.• Do1024 

§ NTK Technical Caramlcs, NGK Spark Plugs (USA), Inc., 99 Morris Ave., 
Springfield, NJ 07081, 201·376-6070 ••••.•.••••••••••. B.1901, Do1044·1045 

tBlatek, Inc., Box 574, Bellefonte, PA 16823 .............................. 814·355-4910 
t HazeHine Corp., Emerson Electric Co. Cuba Hill Rd..; Greenlawn, NY 11740 

....................................................................•. 516-261-7000 
t International Transducer Corp. Channel Technologies, Inc., 869 Ward Dr. Santa Barbara, 

CA 93111 ., .............................. ,........................... 805-663--2575 
Kistler·Morse, 10201 Willows ReI. N.E, P.O. Box 3009, Redmond, WA 98073 

· . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 206-881·8000 
§t Kyocera Northwes~ Electronic Components Group, P.O. Box 85542, San Diego, CA 

9213&-5542 .......................................................... 61~576-2600 

Motorola Ceramic Products, Componants Division, 4800 Alameda Blvd N.E, 
AlbUquerque, NM 8711.3 ............................................. 505-822·6801 

t Piezo Kinetics Inc., Box 756, Pine and Mill Streets, Bellefonte, PA 16823 
.................... : ...................•............... 814--355-1593;814-355--1594 

§Stetco, Inc., 3344 Schierhom Ct, Franklin Pk., IL 60131 ................ : 312--671--4208 

Transducers, Strain Gauge-5500 
Omega Engineering, Box 4047, Stamford, CT06907, 203-359-1660 •• B·1932·1933 
Sansotec, Inc., 1200 Chesapeake Ave., Columbus, OH 43212, 614-486-7723 

• • • • • . • • • • . • . • • • . • • . • . • • . • • • • • • • • • • • • • • • • • . • • • • • • . • • • • • • • • .• B·1918·192O 
Action Instruments; 8601 Aero Dr. San Diego"CA 92123 ............... 619-279-5726 
Acurex·Autodata, 555 Clyde Ave., P.O. Box 7042, Mountain View, CA 94039 

....................................................................... 415-967-9100 
AJ..,Design, Inc. 4232 Ridge Lea Rd..; Amhers~ NY 14226 .............. 716-833--6272 
Barber--Colman Co. Indllnstrs. Div. P.O. Box 2940, 1354 Clifford Ave, Loves Park, IL 

61132 ................................................................ 815--877-0241 
BLH Elctrns., 75 Shawmut Road, Canton, MA 02021 ...........•........ 617·821·2000 

t Boums Instruments Inc., 6135 Magnolia Ave., Riverside, CA 92506 ...... 714--781·5148 
t Columbia Resch. Labs., Macdade Blvd & Bullens La, WOodlyn, PA 19094 

· ................ , . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .. 215-872·3662 
tConsolidated Controls, 15 Duranl'Ave. Bethel, CT 06801 ............... 203--743--6721 
§ Data Instruments, Inc. 100 Discovery Way, Acton, MA 01720 .,.......... 617·264--9550 

Daytronic Corp., Hawker Siddeley,2589 Corporate P~ MiamisbUrg. OH 45342 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 513--866-3300 

§tDiIIon, W. C., & Co. National Controls, Inc., 1000 Armstrong Dr. Fairmont, MN 56031 
· . .. . .. .. . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . .. . .. . .. . .. .. . . . .. . . . . . . . . . . . .. 507·23&4461 

§ Dynisco, 10 Oceana Way, Norwood, MA 02062 ......................... 617·76~66oo 

t Edcliff Div. Systron Donner, 1711 So. Mountain Ave. Monrovia, CA 91016 
.....................................................................•. 81&-35&-4571 

Entran Devices, 10 Washington Ave., Fairfield, NJ 07006 .. 201-227-1oo2;80(}'835-0650 
EOTec Corp., 420 Frontage Road, W. Haven, CT 06516................. 203--934-7961 

t Genisco Technology Corp., Transducers Products Div, 650 Easy Sl, Simi Valley, CA 
93065 ............ , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 805-581·3985 

§t Gould Inc., Meas. Sys. Div. 2230 Statham Blvd..; Oxnard, CA 93030 ..... 805-487·8511 
§GSE, Core Indo., 23640 Research Dr. Farmington Hills, MI48024 ...... : 313-476-7875 
t GuHon Industries, Inc., Servonic Div. 1644 Whittier Ave. Costa Mesa, CA 92627 

..........•. ; ........................................... 714--642·24oo;80(}'854--4066 
§ Helm Instrumant Co. Inc, 1387 Dussel Drive, Maumee, OH 43537 ...... 41 ~893--4356 
§ Hottinger Baldwin Measuremants, 139 NewbUry St.. Framingham, MA 01701 

....................................................................... 617·875-8282 
t IMO Delavallnc, 325 Halstead St.. Pasadena, CA 911~7087 ........... 81&-351-4241 
§ Interface, Inc., 7401 E. Butherus Dr., Scottsdale, POI. 85260 •............. 602·94&-5555 

§t Kistler-Morse, 10201 Willows ReI. N.E, P.O. Box 3009, Redmond, VilA 98073 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 206-681-8000 

t Kulfte Semiconductor Prods, Inc. One Willow Tree Rd..; Leonia, NJ 07605 
. ..................... ,................................................ 201-461·0900 

Lebow Products, Eaton Corp, 1'728 Maplelawn Rd..; Troy, MI48084 .'... 313--643--0220 
Micro Switch, A Honeywell Div., 11 W. Spring Sl, Freeport, IL 61032· .... 815-235-6600 

tPaine Corporation, 2401 S. Bayview Sl, Seattle, WA 98144 .............. 206-32~88oo; 
80(}.426-0368 

Piezo Electric Products Inc., 212 Durham Ave., Metuchen, NJ 08840 .... 201·54&-2800 
§t Revere Corporation of America, 845 N. Colony Rd..; Wamngford, CT 06492 

............•........................... ,.............................. 203--269-7701 
Robinson-Halpem, Teleflex, Inc., One Apollo Rd..; P.O. Box 248, Plymouth Meeting, PA 

19462·0248 .........•..............•.............. : . .. . . . . . . . • . . . . . .. 215-825-9200 
t SchaevHz Engineering, U.s. 130, Union Ave, Pennsauken, NJ 08110 .... 6~662·8ooo 

Tedea Inc., 8606 Wilbur Ave, Northridge, CA 91324..................... 81&-34~6116 
§tTrarls MetriCS, Inc., P. O. Box 178, Chagrin Falls, OH 44022 ........•.... 216-24&-2229 

8-142 §-Product sold through distributors t-Prodt.i'ct meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
§Vibro-Meter Corp., 1 Progress Rd., Billerica, MA01822-5058 ........... 617-663-7322 

Transducers, Temperature-5500 
§t Amelek/Rodan Div., 2905 Blue Star St, Anaheim, CA 92806, 714-630-0081 

............................ ................................ BoI837-1838 
§ Dale Electronics, Inc., EI Paso Div., P.O. Box 26728, EI Paso, TX 79926, 

915-592-3253 ............................................... Bol840-1841 
t Harrel, Inc., 16 Rich St, E. Norwalk, CT 06855,203-866-2573 .••••••.••• 001130 

Keystone Carbon, Thermistor Div., 1935 State Street, St Marys, PA 15857, 
814-781-1591 ............................................... Bol847-1849 

§ Midwest Components, Inc., 1981 Port Cily Blvd., Muskegon, MI 49443, 
616-777-2602 ..................................... BoI853,1855,1857-1858 

Omega Engineering, Box 4047, Stamford, CT 06907,203-359-1660 •• Bo1932-1933 
§ Quality Thermistor, 2147 Centurion PI., Boise, 1083709, 208-377-3373 

.............. ............... ............................... B01864-1865 
Radio Materials Corp.; P. O. Box 339, Attica, IN 47918, 

317-762-2491;1-800-356-9956 ..................................... Ao1170 
RCL-Shallcro .. , 195 McGregor St, Manchester, NH 03102, 603-627-3831 

Techno, Inc., 7803 Lemona Ave., Van Nuys, CA 91405;818-781-1642 
........ ............................. •. .•••.•. .............. B01870-1871 

Action Instruments, 8601 Aero Dr. San Diego, CA 92123 ............... 619-279-5726 
Advanced Techn. Research Labs., 5645 K General Washington Dr. Alexandria, VA 

22312.. .. .................................... 703-750-2920 
t Advanced Thermal Products, Inc. P.O. Box 249, Sl Marys, PA 15857 ... 814-772-0278 
§ Allied Precision Electronics Corp., 1702-0 Ponderosa, College Station, TX 77640 

. . . . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. 409-693-5397 
§Alpha Wire Corp. 711 Lidgerwood Ave. P.O. Box 711, Elizabeth, NJ 07207-0711 

............................ ........................................ 201-925-8000 
§t Amprobe Instrumen~ Core Industries, Inc, 630 Merrick Rd., Lynbrook, NY 11563 

.. .. .. .. .. .. .. .. .. .. .. .. .. .................. " 516-593-5600 
t Analog Devices, Inc., One Technology Way, p.o. Box 9106, Norwood, MA 02062-9106 

.. . .. . .. .. .. .. 617-329-4700 
§Atkins Technical Inc., 3401 S.w. 40th Blvd., Gainesville, FL 32608 ....... 904-378-5555 

§t Bailey Controls Co., Div. of Babcox & Wilcox, 29801 Euclid Ave. WiCkliffe, OH 44092 
......................... ............................................. 216-585-8500 

Barber-{;Olman Co. Indl. Instrs. Div. P.O. Box 2940, 1354 Clifford Ave. Loves Park, IL 
61132 ............................................................... 815-877-0241 

Benlly Nevada Corp., p.o. Box 157, Minden, NV 89423 ................. 702-782-3611 
Betatherrn Corp. 910 Tumpike Rd. (Rle. 9), Shrewsbury, MA 01545 ..... 617-642-0516 

t Bristol Babcock Inc., 1100 Buckingham SI., Watertown, CT 06795 .. 203-575-3000; 
800-243-3576 

t Bruel & Kjaer Instrs.lnc. 185 Forest St, Marlboro, MA 01752-3093 ..... 617-481-7000 
Burling Instruments, P.O. Box 298, Chatham, NJ 07928 ................. 201-635-9481 
Cambridge Aeroflo Instruments, Inc., 900 Mount Laurel Circle, Shirley, MA 01464 

....................... ............. 617-425-2346 
§ Capintec Instruments, 6 Arrow Rd., Ramsey, NJ 07446 .................. 201-825-9500 
t Consolidated Controls, 15 Durant Ave., Bethe~ CT 06801 ............... 203-743-6721 

Controls Division, A'""lek.lnc.. 820 Pennsylvania Blvd.. Feasterville. PA 19047 
.................... !.................................................. 215-355-6900 

Crompton Instruments, 2763 Higgins Road Elk Grove Village, IL 60007 
..................................................... 312-593-1107 

Crompton Inslrs., Hawker Siddley. 2763 Old Higgins Rd., Elk Grove Village, IL 60007 
.................. .......................................... 312-593-1107 

Daytronic Corp .• Hawker Siddeley, 2589 Corporate PI.. Miamisburg, OH 45342 
· . . . . . . . . . . . . . . . . . . . . . . . . . .. .......................................... 513-866-3300 

Degussa Corp. 104 New Era Drive. So. Plainfield. NJ 07080 ............ 201-757-6500 
Digital Dynamics, Inc. 275 Tecbnology Circle. Scotts Valley, CA 95066 ................ . 

408-438-6823 
§ Dowty Electronics Co .• Therrnocontrol Div. Prospect St, P.O. Box 250, Brandon, VT 

05733 . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . .. . . . . . .. . . .. 802-247-6811 
ECO Instrs. Div. Sea Data Corp. 1 Bridge St, Newton, MA 02158 ....... 617-964-6360 

§ EDl, Inc. 385 Oser Ave., Hauppauge. NY 11788 ....... 516-435-2808;1-800-DlAL EDL 
Entran Devices, 10 Washington Ave. Fairfield, NJ 07006 .. 201-227-1002;800-635-0650 
EOT ec Corp. 420 Frontage Road, W. Haven, CT 06516 . . . . . . . . . . . . . . . .. 203-934-7961 

§ E-Squared Technology Corp., 4475 Dupont Ct # 9. Ventura, CA 93003 
· . . . . . . . . .. . . .. . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . .. . .. . . . . . . . . ... 805-644-9544 

§ Everest Interscience. Inc., P. O. Box 3640. Fullerton, CA 92634-3640 .... 714-992-4461 
t Faria, Thomas G. Corp., P.O. Box 983, Uncasville, CT 06382-0963 . . . . .. 203-848-9271 

§t Fenwal Electronics/ APD, Kidde, Inc., 450 Fortune Blvd., Mmord, MA 01757 
· . . . . . . . .. . .. .. ........................................................ 617-478-5255 

General Resistance. A Prime Technology Company, Twin Lakes Rd., P.O. Box 185, N. 
Branford, CT 06471 .................................................. 203-481-5721 

§ Hades Manufacturing Corp. 151 Verdi St, Farmingdale, NY 11735 . . . . .. 516-249-4244 
t Hy-Gal Engineering 9650 Telstar Ave. EI Monte, CA 91731 ............. 818-444-4000 
§Industrial Computer Designs, Inc. 31264 La Beya Drive, Westlake Village. CA 91362 

........................................................ , .............. 818-889-3179 
Instrulab, P.O. a 98. Dayton, OH 45404 ................................. 513-223-2241 
International Resistive Company, P.O. Box 1860, Boone. NC 28607 ..... 704-264-8861 
Kearney/Wabash Electrical Components, 1375 Swan Stree~ Huntington, IN 48750 

· . . . . .. . . . . . .. . . . . . . . . .. . .. .. . .. .. .. . . . . . . .. . . . . .. . .. . .. .. . . . . . .. . .. . .. 219-358-8300 
t Kulite Semiconductor Prods., Inc. One Willow Tree Rd., Leonia, NJ 07605 

....................................................................... 201-461-0900 
t Lake Shore Cryotronics, Inc. 64 E Walnut St, Westerville, OH 43081 ... 614-891-2243 

Larson Instrumem Greenbush Rd., Orangeburg, NY 10962 ............. 914-359-3800 
§Love Controls Corp., 1475 S. Wheeling Rd.. Wheeling, IL 60090 ......... 312-541-3232 

Mag-Con, 1626 Terrace Dr. St Paul, MN 55113 ........................ 612-633-8820 
Meissner Industries, 551 Rle. 10, Dover, NJ 07801 ...................... 201-366-1700 
Micro Swhch, A Honeywell Div. 11 W. SprIng St, Freeport, IL 61032 .... 815-235-6600 

§t Mikron tnstr., 445 W. Main St, Wyckoff, NJ 07481 ....................... 201-891-7330 
Minco Products, 7300 Commerce La., Minneapolis, MN 55432 .......... 612-571-3121 

§ Motorola Semiconductor Prods. Sector, 3102 North 56th Stree~ Phoenix, AZ 
85018-6606 ...... , .. . . .. . . . . . . . .. . .. .. . .. . .. .. . . . . . . . .. .. . . . . .. .. . ... 602-244-6900 

§ Newport Electronics, 630 E Young St, Santa Ana, CA 92705 ............ 714-540-4914 
t Piezo Electric Products, Inc., 212 Durham Ave. Metuchen, NJ 08840 .. .. 201-548-2800 

PPM, Inc., 5385 Harper Rd., Cleveland, OH 44139 ...... .. .. .. • .. .. .. .... 216-349-2300 

Transducers, Ultrasonic-5500 
§t Precision Monolithics. Inc. 1500 Space Park Dr. Santa Clara, CA 95054-3499 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408-727-9222 
Primo Company Limhed. 25-1, 6-Chome, Mure, Milakashi. Tokyo, JAPAN 181 

.. . . . . . . . . . .. . . . .. . . .. .. .. . . . . .. . . . .. . .. .. .. ... . . . . . . .. . . .. . .. .. .. . . . .. 0422-43-3121 
Princo Instruments, Inc., 1020 Industrial Hwy. Southampton, PA 18966 

t PSG Inds., 1225 Tunnel Road Per1<asie. PA 18944 ..................... 215-257-3621 
§t RCD Components, Inc., 520 E Industrial Pic. Dr. Manchester, NH 03103 

RCL-Shallcross, Inc., U.S. Hwy. 70 ~ Smhhfield, NC 27577 .......... . 
t RdF Corporation, 23 Elm Ave., Hudson, NH 03051 ..................... . 
t Relco Products, 5594 E Jefferson Ave., Denver, CO 80237 ............ . 

Rochester Instrument Systems. 255 N. Union St, Rochester, NY 14805 

803-669-0054 
919-934-5181 
803-862-5195 
303-756-1143 

· . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 716-263-7700 
§ S. F. Products Corporation. P. O. Box 369, Southport, CT 06490......... 203-929-6180 
§ Spectral Dynamics Division, Scientifio-Alfanta, Inc., 4255 Ruffin Rd., San Diego, CA 

92123-0575 .......................................................... 619-268-7100 
Stow Labs., Inc., Kane Ind·1. Dr. Hudson, MA 01749 ..................... 617-562-9347 

tSyscon Inll. Inc. IIOS So. High St, So. Bend, IN 46618-1096 ........... 219-232-3900 
§ TDK Corporation, Electronic Components & Materla~ 13-1, Nihonbashi, 1-Ghome, 

Chuo-ku" Tokyo, JAPAN 103 ......................................... (03) 278-5111 
Tektronix, Inc. P.O. Box 500. 76/260, Beaverton, OR 97077 ............ 800-635-9433 

t Thermo Electric, 109 Fifth SI., Saddle Brook. NJ 07662 ................. 201-843-5800 
§Tokin America, Inc., 155 Nicholson Ln., 95134, CA 95131 ............... 408-432-8020 
§ Wahl Instruments, Inc. 5750 Hannum Ave. Culver City. CA 90231 ...... 800-421-2853 

§t Weed Instrument Co., Inc., 707 Jeffrey Way, P.O. Box 300, Round Rock. TX 78664-0300 
., ..................................................................... 512-255-7043 

§ Yellow Springs Instrument Co. Box 279, Yellow Springs, OH 45387 .... 513-767-7241 

Transducers, Thermoelectric - See Transducers, 
Temperature (Vol. B) 

Transducers, Tilt - Also see Inclinometers-5500 
§t Dova Controls, 4052 1481h Ave. N.E, Redmond, WA 98052 ............. 206-881-7414 

t Penny & Giles, 1640 Fifth Str~ Suhe 224, Sants Monica, CA 90401 ... 213-393-1497 
t Precision Level Vial Co., P.O. Box 320, 760 Edison-Furlong Rd., Furlong PA 18925 

........................................................ 215-794-0800;B00-345-7517 
t Spectron Glass & Electronics. Inc., 595 Old Willets Path. P.O. Box 13368, Hauppauge, 

NY 11788 .. . .. .. .. .. .. .. .. .. . .. . .. .. .. . .. .. .. .. .. .. .. .. .. .. .. . .. .. ... 516-582-5600 

Transducers, Torque-5500 
Computer Optical Products, Inc., Sub. of Hathaway Corp., 9321 Eton Ave., 

Chatsworth, CA 91311-6910, 818-882-0424 ••••••••••••••••••••••••• B01883 
Omega Engineering, Box 4047, Stamford, CT 06907,203-359-1660 •••••• B01932 
Sensotec, Inc., 1200 Chesepeake Ave., Columbus, OH 43212, 614-486-7723 

................................................................. 801920 
Waters Manufacturing, Inc., Talley Industries, Longfellow Ctr., Wayland, MA 

01778,617-358-2777 ............................................. A02111 
Acurex-Autodata, 555 Clyde Ave., P.O. Box 7042, Mountain View, CA 94039 

....................................................................... 415-967-9100 
t A. L Design. Inc .• 4232 Ridge Lea Rd., Amhers~ NY 14226 .............. 716-633-6272 

Bently Nevada Corp. P.O. Box 157, Minden, NV 89423 .....•........... 702-782-3611 
Daytronic Corp., Hawker Siddeley, 2589 Corporate PI. Miamisburg, OH 45342 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 513-866-3300 
ESSCO Inds., P.O. Box 515, Sierra Madre, CA 91024-0515 .............. 818-355-6315 

§GSE, Core Inds., 23640 Research Dr. Farmington Hills, MI48024 ....... 313-476-7875 
§ Hollinger Bsldwin Measurements, 139 Newbury St, Framingham, MA 01701 

.............................................................•......... 617-875-8282 
§ Interlace, Inc. 7401 E Butherus Dr. Scottsdale, AZ 85260 .............. 602-948-5555 

Lebow Products, Eaton Corp. 1728 Maplelawn Rd., Troy, Mt48064 ..... 313-643-0220 
Magnetoelastic DeviCes, Box 625, Pittsfield, MA 01201 ......•........... 413-445-5608 

t Penny & Giles, 1640 Fifth Stree~ Suite 224, Sants Monica, CA 90401 ... 213-393-1497 
Schaevitz Engineering U.s. 130. Union Ave., Pennsauken, NJ 08110 .... 609-662-8000 
Transducer Systems, Inc., 1510 Delp Dr. Kulpsville, PA 19443 .......... 215-258-4611 
Vibrac. 1 Columbia Dr. Amher~ NH 03031 ............................. 603-882-6777 

§Vibro-MeterCorp., 1 Progress Rd., Billerica, MAOI822-6058 ............ 617-663-7322 

Transducers, Ultrasonic-5500 
t Blatek, Inc., Box 574, Bellefonte, PA 16823, 814-355-4910 • • • • • • • • . • • • •• B01882 
§ NTK Technical CeramiCS, NGK Spark Plugs (USA), Inc., 99 MorrIs Ave., 

Springfield, NJ 07081, 201-376-6070 •••••••••••.••••••••••• B01901,002171 
Radio .Materials Corp., P. O. Box 339, Attica, IN 47918, 

317-762-2491;1-800-356-9956 •••••••••••••••••••••••••••••••• A01168,1170 
Accusonic Division, Ferranti O.RE. Inc, Box 709, Falmouth, MA 02541 .. 617-548-5800 

§Amerace Corporation. Newburgh Rd., Hackeffstown, NJ 07840 .......... 201-852-1122 
Anders, Inc. 77 Wolcoll Rd., Simsbury, CT 06070 ...•................... 203-658-7666 

t Channel Industries, 839 Ward Dr. Santa Barbara, CA 93111 ............ 805-967-0171 
t Dukane Corp. Communications Sys. Div. 2900 Dukane Dr. St Charles, IL 60174-9984 

.. . . .. . . . . . . . . . . . . . . . .. . . . .. . .. . . . . .. . .. .. . . .. . . .. . . . . .. .. . .. . . . . . ..... 312-584-2300 
tEDO Westem Corp., EDOCorp., 2645 SouIih 300 W, Salt Lake City, UT 64115 

................................................................. 801-486-7481/3646 
§ Electro Corporation, Sub. of Fasco Industries Inc., 1845 57th Str~ P.O. Box 3049, 

Sarasota, FL 33578 .................................................. 813-355-841 t 
§GC-Thorsen, 1801.Morgan St, P.O. Box 1209, Rockford, IL 61105-1209 

· . . . . . . . . . . . . . . . ... . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 815-968-9661 
t Gullon Industries, Inc., Servonic Div. 1644 Whittier Ave., Costa Mesa, CA 92627 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . • . . .. 714-642-2400;800-854-4066 
t International Transducer Corp. Channel Technologies, Inc. 869 Ward Dr. Sants Barbara, 

CA 93111 .....•..................•..............•.................... 805-863-2575 
JTM Systems & ConsuHing, Inc., Terrace HiI~ Hheca, NY 14850 ......... 607-272-oaOS 
Kistler-Morse, 10201 Willows Rd. N.E, P.O. Box 3009, Redmond, WA 98073 

· ....................................... , . . . . • . . . . . . . • . . . . . . . . . . . . . . . . . 206-881-8000 
Micro Switch, A Honeyweil Div. 11 W. SprIng St, Freeport, IL 61032 .... 815-235-6600 

§ Murata Manufacturing Co., Ltd., 26-10-2-chome-Tanjin, Nagaoka-Kyo-Sh~ Kyoto, JAPAN 
617 .................................................................. 075-95t-9111 

Panametrics, 221 Cresent St, Waltham, MA 02254 .•. . .. . ...•. . .•.. . . ... 617-899-2740 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Transducers" Ultrasonic .. 5500 (Cont'd) 
t Piezo Kinetics Inc;, Box 756, Pine and MiH Streets, Bellefonte, PA 16823 

....•......................................•............ 814-355-1593;814-355-1594 
Polaroid Corp., Powercard Div. 391 Totten Pond Rd., Waltham, MA 02159 

....................................................................... 617-890-6789 
Primo Company Umited, 25-1, &-Choma, Mur\!, Mitakashi Tokyo, JAPAN 181 

....... ; .. .. .. .. .. .. .. .. .. . .... ..... ... .. . .. . .. . ....... .. ..... . . .. . .... 0422-43-3121 
§t RoS9l)1Ount Corp., ~nsalllNational Sonics, 250 Marcus Blvd., Hauppauge; NY 11788 

" ....................................................................... 516-273-6600 
§Shokai Far East, Ltd., 280 North Central Ave., Hartsdale. NY 10530 ..... 914-681-0700 

Sonicor Instrument Corp., 1365 Marconi Blvd., Copiague, NY 11726 . . . . . 516-842-3344 
§ Sonobond Ultrasonics Inc., Inductotherm Industries, 200 E Roseda,le Ave., West Chester, 

PA 19380 ............................................. 215-696-4710;8O(}.323-1269 
, Stetoo, Inc., 3344 $chierhom Ct, Franklin Pit, IL 60131 ................. 312-671-4208 
§ Tokin America, Inc., 155 Nicholson Ln. 95134, CA 95131 •.....•........ 408-432-8020 
§Valpey-Fisher, 75 South St, Hopkinton, MA 01748 ...................... 617-435-6831 

Transducers, Velocity-5500 
Blatek, Inc., Box 574,BeIIelonteI PA 16823, 814-355-4910 •••••••••••••• B-1882 
~nsotec,lnc., 1200 Chesapeake Ave., Columbus, OH 43212, 614-486-7723 

••••••••••••••••••••••••••••• : •••••••••••••••••••.•.•••••••••••.• B-192O 
§ Vibra-Metrtcs, Inc., 1014 Sherman Ave., Hamden, CT 06514, 

203-288-6158;1-800-352-2001 ..................................... B-1930 
Airpax Co. Sensor Div. A Division of North American Philips Corp., CheShire Industrial 

Park, Cheshire, CT 06410 ............................................ 203-272-0301 
Bently Nevada Co'll, p.o. Box 157, Minden, NY 89423 ................. 702-782-3911 
Celesco Transducer Prods., Inc. 7800 Deering Ave., Canoga Pit, CA 91304 

....................................................................... 816-884-6860 
tComputer Instruments, 100 Madison Ave., Hempstead, NY 11550 ....... 516-483-8200 

Disc Instruments, Honeywell, 102 E Baker Sl, Costa Mesa, CA 92626 .. 714-433-0343 
Electro Physics Co. Inc., 3009 Central Ave., Waukegan, IL 60085 ....... 312-249-5801 

§ Fenwal Electronicsl APD, Kidde, Inc. 450 Fortune Blvd., MiHord, MA 01757 
...................... c ................................................ 617-478'5255 

t Genisco Technology Corp. Transducers Products Div. 650 Easy Sl, Simi Yalley, CA 
93Q65 ...................... " . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 805-561-3985 

§ Hottinger Beldwin Measurements, 139 Newbury SI., Framingham, MA 01701 
.. . . . . . . . • . . . .•. . . .. .. . .. . .. . .. .. . . . . . . . .. . . . . . . .... . .. . . .. .. .. . .. .. . .. 617-875-6282 

tHumphrey, Inc., 9212 Balboa Ave., San Diego, CA 92123 ...... , ......... 619-565-6831 
§ IC Sensors, Inc., 1701 McCarthy Blvd., Milpl1as, CA 95035............... 408-472-1800 
§ Kavlico Corp. 14501 Los Angeles Ave., Moorpark, CA 93021 ........... 805-523-2000 

Kinemetrlcs/Systems, Kinemetrics, Inc., 222 Vista Ave., Pasadena, CA 91107 
....................................................................... 818-795-2220 

Kurz Instruments Inc., 2411 Garden Rd, Monterey, CA 93940 ........... 800-424-7356 
Metrlx Instrument Co., 1711 Townhursl, Houston, TX 77043 .......... .'. 713-461-2131 

§t Micro Mo Electronics, Inc., 742 2nd Ave. S. St Petersburg, FL 33701 ... 813-822-2529 
Motion Sensors, Inc., 12 Park street Cranford, NJ 07701 ................ 201-925-3553 

§t Robinson-Halpern, Teleflex, Inc., One Apollo Rd, P.O. Box 248, Plymouth Meeting PA 
19462-0246 . .. .. .. .. . .. . .. . .. . . . . . .. . . . . . . . .. . . . . . . . . . .. . . . .. . . .. . . .. 215-825-9200 

tSchaevitz Engineering U.S. 130, Union Ave., Pennsauken, NJ 08110 .... 609-682-8000 
§t Systron-Donner Inertial Div. 2700 Systron Dr. Conoord, CA 94518...... 415-671-6400 

Teledyne/Geotech, 3401 Shiloh Rd, Garland, TX 75041 ................ 214-271-2561 
tTeledyne Gurley, 514 Fulton St P.O. Box 88, Troy, NY 12181 ........... 518-272-8300 
§ Ternposonics, MTS Sys Corp., 111 East Ames Ct, Plainview, NY 11803 

....................................................................... 516-349-1950 
Transducers and Systems, A Prime Technology Company, Twin Lakes Rd., P,O. Box 

185, N. Branford, CT 06471 ............. ,............................ 203-481-5721 
Transducer Systems, Inc., 1510 Delp Dr. Kulpsville, PA 19443 .......... 215-256-4611 

tTransicoi( Inc., Trooper Rd, P.D. Box 99, Worcester, PA 19490-9990 .... 215-277-1300 
Trans-Tel<, P.O. Box 338, Rle. 83, Ellington, CT 06029 .........•........ 203-872-8351 
Vibrac, 1 Columbia Dr. Amherst NH 03031 ............................. 603-882-6777 

§ Vibro-Meter Corp., 1 Progress Rd., Billeries, MA 01822-5056 ............ 617-683-7322 

Transducers, Vibration-5500 
Chatsworth Oats Corporation, 20710 Lassen St., Chatsworth, CA 91311, 

818-341-9200 .................................................... 0<1227 
Entren Devices, 10 Washington Ave., Fairfield, NJ 07006, 

201-227-1002;800-63H650 ••••••••••••••••••••••••••••••••••••••• B.1889 
Sensotec, Inc., 1200 Chesapeake Ave., Columbus, OH 43212, 614-486-7723 

••••••••••••••••••••••••••••••••••••••••••••••• : •••••.•.••.••••• , B·192O 
§ Vlbra-Metrics, Inc., 1014 Sherman Ave., Hamden, CT 06514, 

203-288-8158;~-800-352·2OO1 •• , ...................... ,........... B.1930 
AIpha-M Corp., 913 Highland Dr, Euless, TX 76040 ..................... 817-267-7022 
Bently Nevada Corp. P.O. Box 157, Minden, NY 89423 ......•.......... 702-782-3611 

t Bruel & Kjaer Instrs Inc., 185 Forest St, Marlboro, MA 01752-3093 ..... 617-481-7000 
t Channel Industries, 839 Ward Dr. Santa Barbara, CA 93111 ............ 805-967-0171 
t Columbia Resch. Labs, Mecdade Blvd & Sullens La, Woodlyn, PA 19094 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • .. 215-672-3682 
§ Dova Controls, 4052 146th Ave. N.E. Redmond, WA 98052 ....•........ 206-881-7414 

Electro Physics Co. Inc., 3009 Central Ave., Waukegan, IL 60085 ....... 312-249-5601 
§Endevoo, 30700 Rancho Viejo Ad, San Juan Capistrano, CA 92675 .... 714-493-8181 
t Gutton Industries, Inc., Servonic Div. 1844 Whittier Ave., Costa Mesa, CA 92627 

........................... ," .. . . .. . .. . .. . .. .. .. . .. . .... 714-642-2400;8O(}.854-4068 
§ Helm Instrument Co. Inc., 1367 Dussel Drive, Maumee, OH 43537 ...... 419-893-4356 
t HH Controls Co. Inc., 16 Frost St, Arlington, MA 02174 ........ :........ 617-846-2626 
§ Hottinger Baldwin Measurements, '139 Newbury Sl, Framingham, MA 01701 

•••• ••••••• ••• •••••••••••••••••••••••••••••••••••• c •••••••••••••••••••• 617-875-8282 
§ IC ~sors, Inc., 1701 McCarthy Blvd, Milpitas, CA 95035 . . . . . . • . . . . . . .. 408-472-1 BOO 
t IMO Delavallnc., 325 Halstead St, Pasadena, CA 91109-7087 .•.... ,... 818-351-4241 

Kinemetrlcs/Systems, Kinemetrics, Inc., 222 Viste Ave., Pasadena, CA 91107 
, ....................................................................... 818-795-2220 

t Knowles Electronics, Inc., 3100 N. Mannheim Rei, Franklin Park, IL 80131 

Matrix Instrument Co., 1711 Townhursl, Houston, TX 77043 ' •........... 
Modern Controls Corp. 2233 Indl Blvd., Sarasota, FL 33560 ... ; ....... . 
Motion Sensors, Inc., 12 Park Street, Cranford, NJ 07701 ....•.....•...•. 

t PCB Piezotronlcs, 3425 Walden Ave., Depew, NY 14043-2495 ......... . 

312-455-3600 
713-461-2131 
813-355-5183 
201-925-3553 
716-684-0001 

PRODUCT .INDEX& DIRECTORY 
Primo Company Umiled, 25-1,&-Chome, Mure, Mitakashi, Tokyo, JAPAN 181 

.•................................................................ ,.... 0422-43-3121 
§ Projects lJnlimned, 3680 Wyse Rd., Dayton, OH 45414 .................. 513-890-1918 
tSchaevitz Engineering U.S. 130, Union Ave., Pennsauken, NJ 08110 .... 609-662-8000 
§ Spectral Dynamics Division, ScientifiC-Atlanta, Inc., 4255 Ruffin Rd., San Diego, CA 

92123-0575 ..................................... : .................... 619-268-7100 
§t Systron-Donner Inertial Div. 2700 Systron Dr,ConcorcI, CA 94518 ..... , 415-671-6400 

Teledyns/Geotech, 3401 Shiloh Rei, Garland, TX 75041 •............... 214-271-2561 
Trans-Tel<, P.O. Box 338, Rle. 83, Ellington, CT 06029 ..•............... 203-872-8351 
Unholtz-Dickie Co'll, 6 Brookside Dr. Wallingford, CT 06492 ........... 203-265-3929 

§ Vibro-Meter Corp. 1 Progress Rd, Billeries, MA 01822-5058 ............ 617-683-7322 
tWilooxon Research, 2096 Gaither Rd., Rockville. MD 20850 ............ 301-330-6811 

Transducers, Volt, Watt, Current VAR, Power Factor, 
Frequency-5500 .. 

Active Controllnstrumenlstion, P.O. Box 243-Wildwoocl Circle, Key Largo, FL 
33037,305-451-1000 ................ ,............................ 0<1119 

Aeroflex Laboratories Inc., Magnetic Products DiY., 35 South Service Road, 
Plainview, NY 11803, 516-694-6700 ••••••••••••••••••••••••••• B-1184-1185 

t American Aerospace Controls, 570 Smith St., Farmingdale, NY 11735, 
516-694-5100 ............................................... 8<1878-1879 

Bell, F. W.; Inc., 6120 Hanging Moss Rd., Orlando, FL 32807, 407-678-6900 
.................................................................. 0<1222 

DynapowerCorporation, Box 3180, Farmington Hills, MI 48333, 313-553-4300 
................................................ , • • .. • .. .. •• 0<1703,1706 

Flex-Core DiY., Morlan & Assoc&, Inc., 6625 McVey Blvd., Worthington, OH 
43235,614-889-6152 ............................................. A-2229 

Ohio Semltronics, Inc., 1205 Chesapeake Ave., Columbus, OH 43212, 
614-486-9561 .................................. B.1902-1915,0<1306-1307 

Rekco, Inc., N. 114 W. 19225 Clinton Dr., Germantown, WI 53022, 414-784-3430 
................................................................. 0<1141 

TokinAmerlca, Inc., 155 Nicholson Ln.; 95134, CA 95131,408-432-8020 •••••• 
B·1926 

§ AEMC, 99 Chauncy, Boston, MA .02111 .................. 617-451-0227;800-343-1391 
§t Amprobe Instrumen~ Core Industries, Inc, 830 Merrick Rd, Lynbrook, NY 11583 

. . . ... . .. .. . . . . . . . . . . .. . . . . . .. . . . . . . . ... ... . . .. . . . . . . .. .. . .. . . . . .. . . . .. 516-593-5600 
§ARGA Controls, 35 E Glenarm St, Pasadena, CA 91105 ................ 213-682-3314 

Best Technology Inc; 400 Boren Ave. North, Seattle, WA 98109 ........ 206-382-1300 
t Bristol Babcock Inc., 1100 Buckingham SI., Watertown, CT 06795 ........ 203-575-3000; 

. 800-243-3576 
t C & C Jetronic, Inc., Research Pk. 318 Wall Sl, Princeton, NJ 08540 .... 609-921-8540 

Crompton Instruments, 2763 Higgins Road, Elk Grove Village, IL 60007 
....................................................................... 312-593-1107 

Crompton Instrs., Hawker Siddley, 2763 Old Higgins Rd., Elk Grove Village, IL 60007· 
....................................................................... 312-593-1107 

Cross Electronics, 100 Commonweatth Dr. Warrandale, PA 15086 ...... 412-776-1591 
§t Dielectric Communications, General Signal, Tower Hill Rei, Raymond, ME 04071 

. .. . .. . . . . . . .. . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . .. . .. .. 20~~655-4555;8O(}.341-9678 
Dowty RFL lnels Inc./Communications Div. The Dowty Grp. PLC, Powerville Rei, 

Boonton, NJ 07005-0239 ............................................. 201-334-3100 
Dowty'RFL lnels Inc.llnstrumentation Div. The Dowty G'Il PLC, Powerville Rei, Boonton, 

NJ 07005-0239 ...................................................... 201-334-3100 
t Electro Nationa( Matthews Ave. Canton, MS 39046..................... 601-859-5511 

EWC, Inc., 725 Federal Ave. Kenilworth, NJ 07033 . . . . . .. 201-245-3200;8O(}.526-4046 
§ Fenwal Electronicsl APD, Kidde, Inc. 450 Fortune Blvd., MiHord, MA 01757 

.. . . .. .. . . . . . . . . . . . ... . .. . . .. .. . .. . ... ... . .. ... ... .. .. . .. ..•. .. . .. . . . .. 617-478-5255 
§ Halmar ElectroniCS, Inc., 900 N. Hague Ave., Columbus, OH 43204 . . . . .. 614-275-0530 
§Micro Switch, A Honeywell Div.ll W. Spring Sl, Freeport,'IL 61032 .... 815-235-6600 

North Hills Electronics, 1 Alexander PI., Glen Cove, NY 11542 .......... 516-671-5700 
t Pulsar Products Div. Physics Intemationa( 2700 Merced Sl, San Leandro, CA 94577 

....................................................................... 415-577~7236 

Rochester Instrument Systems, 255 N. Union Sl, Rochester, NY 14605 
.................................................................... , .. 716-263-7700 

§Rotek Instrument Corp. 390 Main Sl, Wattham, MA 02254 .... , ......... 617-899-4611 
Scientific Columbus, Inc., Esterline Corporation, 1900 Artingate Lane, Columbus, OH 

43223 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . . . .. 614-274-0400 
tSigma Electronics Inc., 10830 Kinghurst Dr. Houston, TX 77099 ........ 713-933-4700 
§Square D Co. Executive Plaza, Palatine, IL 60067 ...................... 312-397-2600 

Star Micronics, Inc. OEM Division, 70-0 Ethel Rd W. Piscalaway, NJ 08854 
............... '........................................................ 201-572-9512 

TektrOnix, Inc. P.O. Box 500, 76/26.0, Beaverton, OR 97077 ............ 80(}.835-9433 
U.S. Instr. Rentals, 2988 Campus Dr. San Mateo, CA 94403 ... " .. .. .. .. 80(}.824-2873 
Yokogawa Corp. of Ameries, 200 West Park Drive, Peachtree CIty,GA 30269 

..........................................................•.....•....•. 404-487-1471 

Transformers, Audio-5600 - See Vol. A 

Transformers, Autotransformer-5600 -See Vol. A 

Transformers, Bias - See Transformers, Power (Vol. A) 

Transformers, Bridging...; See Transformers, Matching 
(Vol. A) 

Transformers, Chip-5600 - See Vol. A 

Transformers, Chopper-5600 - See Vol. A 

Transformers, Constant Voltage-5600 - See Vol. A 

Transformers, Control - See Transformers, Power (Vol. A), 
Transformers, Synchro, Control (Vol. A) 

Transformers, Converter, DC To DC-5600 - See Vol. A 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 
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Transformers, Current - See Transformers, Instrument 
(Vol. A) 

Transformers, Data - See Transformers, Telephone 
Coupling (Vol. A) 

Transformers, Decade-5600 - See Vol. A 

Transformers, Differential-5600 - See Vol. A 

Transformers, Discriminator-5600 - See Vol. A 

Transformers, Donut - See Transformers, Toroidal (Vol. A) 

Transformers, Driver-5600 - See Vol. A 

Transformers, Ferroresonant-5600 - See Vol. A 

Transformers, Filament-5600 - See Vol. A 

Transformers, Flyback-5600 - See Vol. A 

Transformers, Foil Wound - See Coils, Foil Wound 
(Vol. A) 

Transformers, 400 Hz-5600 - See Vol. A 

Transformers, High Voltage (1,000 Volts & Over)-5600 -
See Vol. A 

Transformers, Horizontal Sweep-5600 - See Vol. A 

Transformers, Hybrid-5600 - See Vol. A 

Transformers, IF-5600 - See Vol. A 

Transformers, Input-5600 - See Vol. A 

Transformers, Instrument-5600 - See Vol. A 

Transformers, Interstage-5600 - See Vol. A 

Transformers, Inverter-5600 - See Vol. A 

Transformers, Isolation-5600 - See Vol. A 

Transformers, Isolation, for LANs-5600 - See Vol. A 

Transformers, Line-5600 - See Vol. A 

Transformers, Linear Variable-Differential - See 
Transformers, Differential (Vol. A) 

Transformers, Magnetic Amplifier-5600 - See Vol. A 

Transformers, Matching-5600 - See Vol. A 

Transformers, Microminiature-5600 - See Vol. A 

Transformers, Microphone-5600 - See Vol. A 

Transformers, Mixing-5600 - See Vol. A 

Transformers, Modulation-5600 - See Vol. A 

Transformers, Output-5600 - See Vol. A 

Transformers, Plate-5600 - See Vol. A 

Transformers, Plug-in-5600 ..,.. See Vol. A 

Transformers, Power-5600 - See Vol. A 

Transformers, Power Distribution-5600 - See Vol. A 

Transformers, Printed Circuit Mounting-5600 - See 
Vol. A 

Transformers, Programmable Ratio-5600 - See Vol. A 

Transformers, Pulse-5600 - See Vol. A 

Transformers, Ratio-5600 - See Vol. A 

Transformers, RF-5600 - See Vol. A 

Transformers, Reactor - See Reactors, Filter (Vol. A) 

Transformers, Rectifier-5600 - See Vol. A 

Transformers, Reference-5600 - See Vol. A 

Transformers, Rotary-5600 - See Vol. A 

Transformers, Scott T-5600 - See Vol. A 

Transformers, Servo-5600 - See Vol. A 

Transformers, Split Bobbin-5600 - See Vol. A 

Transformers (MIL), Audio, Power, RF-2440 

Transformers, Step Down, Step Up - See Transformers, 
Power (Vol. A) 

Transformers, Surface Mount-5600 - See Vol. A 

Transformers, Switching, Power-5600 - See Vol. A 

Transformers, Synchro Control-5600 - See Vol. A 

Transformers, Telephone Coupling-5600 - See Vol. A 

Transformers, Toroidal-5600 -'" See Vol. A 

Transformers, Transistor-5600 - See Vol. A 

Transformers, Trigger - See Transformers, Pulse (Vol. A) 

Transformers, Variable-5600 - See Vol. A 

Transformers, Variable, Motorized-5600 - See Vol. A 

Transformers, Voltage Dividing-5600 - See Vol. A 

Transformers, Voltage Regulating-Also See Regulators 
& Stabilizers, Voltage-5600 - See Vol. A 

Transformers, Wall Plug-in - See Power Supplies, Plug-in 
(Vol. D) 

Transformers, Wideband-5600 - See Vol. A 

Transformers (MIL), Audio, Power, RF-2440 
t Abbott Technologies, Inc., Burbank Division, Translonners, 639 So. Glenwood PL, 

Burbank, CA 91506, 818-841-3630 ...•••.•••••• A·2157-2159,2161,2163-2166 
Bey Electric, Inc., 362 Main St., Box 548, Uncoln Park, NJ 07035, 201-694-5000 

................................................................. A·2197 
Dale Electronics, Inc., Yankton Div., E. HWy. 50, Box 180, Yankton, SO 57078, 

605-665-9301 ............................................... A·2205,2209 
DynagelPower & Magnetics, Division Of Oakleaf, Inc., P.O. Box 95,551 Third 

Avenue, Cenistota, SO 57012, 605-296-3462/3487 • . • • • . . . . . . . .. A·2212-2213 
EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 

• • • • • • • • • • • . . . • . • . .. . • . . . .. .. .. . • . . • . • .. • • .. • • • • .. • .. • • • . . •• A·2216,2228 
t Hisonic, Inc., 249 N. Troost, P.O. Box 1130, Olathe, KS 66061, 913-782-0012 

................................................................. A·2239 
Magnetek Corp., 7315 Red Deer Dr., Boulder, CO 80301-4696,303-442-6700 

• • • • • . • • . . . . • . .. . . . . • . . • . . . . . . • . . . • . . • . . • • . .. • • • • • • • • • • • • • •• A·2250-2251 
Magnetek Triad, 1124 E. Franklin St., Huntington, IN 46750, 219-356-6500 

.. • • • • • • • . • • • • . . • . .. .. • .. .. • • • .. • • • • • • • • • .. . • . • . • . • • • • . • • • •• A·2252-2253 
Magnetlco Inc., 182 Morris Ave., Holtsville, NY 11742, 516-654-1166..... A·2262 
MCI Transformer Corporation, 411 Manhattan Ave., Babylon, NY 11704, 

516-587-0510 .................................................... A.2265 
§t Microtran Co. Inc., 145 E. Mineola Ave., P. O. Box 236, Valley Stream, NY 11582, 

516-561-6050 ..................................... A·2282,2288-2269,2295 
t North Hills Electronics, 1 Alexander Pl., Glen Cove, NY 11542, 516-671-5700 

................................................................. A·2301 
PC Transformer Corp., 64 0 Nancy St., West Babylon, NY 11704, 516-491-3300 

· . .. • • . • . • . .. . • . • . . .. .. .. .. .. . • . .. . • . . .. .. .. • • .. . . • . • . • .. ... A-2308-2309 
t Perkin-Elmer Corp., Elctrn. Prods. DepL, 761 Main Ave., Norwalk, CT 06859-0132, 

203-762-4786 .................................................... A.2317 
t Pico Electronics, Inc., 453 North MacQuesten Pkwy., ML Vernon, NY 10552, 

914-699-5514;800-431-1064 
.•••••••..••.•••.••.•• A·2319-2339,2342-2343,2346-2347,001863,1874-1876 

t Polyphase Instrument, 175 Commerce Dr., FL Washington, PA 19034, 
215-643-6950 ............................................... A.2350-2351 

t Power Magne-Tech Corporation, 441 High Street, Perth Amboy, NJ 08861, 
201-826-4700 .................................................... A·2352 

t Tamura Corporation of America, 1150 Dominguez St., Cerson, CA 90746-3518, 
213-638-1790 ••••••.•..•.•...••••.•.•• A·1291,1695,2395,2398-2399,001983 

tTechnltrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 
.......... .......................................... A.2407, B.1022-1025 

Todd Systems, Inc., 50 Ash St., Yonkers, NY 10701, 914-963-3400 •• A.2409-2410 
t Torotel Prods. Inc., 13402 S. 71 Hwy., Grandview, MO 64030-3199, 816-761-6314 

• • • • . .. • . • . • . . .. • • • . • . .. . .. .. . .. .. • • . . .. .. • • • • . ... A·2418-242O,2422-2423 
t Torwico Elctrns. Inc., 410 Oberlin Ave. South, Lakewood, NJ 08701, 201-364-1800 

.. • . • . • • • • • • • • . • • • • . • . .. • .. • .. • • • • • . • . • • • • . • . • . . • . • . • . .. .. •• A·2424-2425 
tTrans American Transformer, 142 Peconic Ave., Medford, NY 11763, 

516-654-1880 .................................................... A.2426 
Ulveco, Inc., 323 Vintage Park Drive, Foster City, CA 94404, 415-574-1100 

................................................................. A·243O 
United Transformer Corporation, Sub. of OPT Industries, 300 Red School Lane, 

Phillipsburg, NJ 08865, 201-454-2600 .............................. Ao2428 
Voltampere Corp., 146 Horton Ave., Lynbrook, NY 11563, 516-887-9443 •.•.•• 

002038 
Wayne Transformer Co., Inc., 666 Pacific SL, Brooklyn, NY 11217,718-783-9007 

............................................................. " ... Ao244O 
§t Adams-Russell, Anzac Div., 80 Cambridge St, Burlington, MA 01803 .... 671-273-3333 

AlE Magnetics, Div. of VernKron, 701 Murfreesboro Rd., Nashville, TN 37210 
.. . . . . . . .. . . . . . . . . . . . . . . .. . .. . . .. .. . . . . . . . . . . . . .. .. .. .. .. . .. . . . . . . .. . .. 615-244-9024 

t Automatic Coil Corp., Sub. Designatronics, Inc, 3545 N.W. 71 st St, Dept E, Miami, FL 
33147 ................................................ . . . . .. .. .. . . . ... 305-696-6660 

Berkshire Transformer Corp., Route 341, P.O. Box 129, Ken~ CT 06757 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-927-3541 

t B. G. Laboratories, Inc., 75 Travis Ave., Binghamton, NY 13904.......... 607-722-2376 
t DeYoung Manufacturing, Inc.. 12920 N.E. 125th Way, Kirkland, WA 98034 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206-823-4798 
Electronic Transformer Corp, P.O. Box 188, Totowa, NJ 07511 201-942-2222 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Transformers (MIL), Audio,Power, RF-2440 (Cont'd) PRODUCt INDEX & DIRECtORY 

t Elnetic Electronics, Inc.. P.o. Box 88232, Los Angeles, CA 90009-8232.. 213-516-1546 
,Endicott CoI~ 24 Charlotte St, Binghamton, NY 13905 ••••....•......•.. 607-797-1263 
t Freed Transformer, 1718 Weirfield St, Ridgewood, NY 11385 .... .. .. ... 212-388-1300 

Genco Precision Corp •. 247 Skidmore Road, Deer P,ark, NY 11729 ...... 51&.242-3006 
t Hadley, Robert M. Co., Inc., 750 West 51st St, Los Angeles, CA 9Q037.. 213-234-9091 
tHammond Manufacturing Co., 1690 Walden Ave. Buffalo, NY 14225 .... 71&.894-5710 
tMagnetic CircuH Elements, 1540 Moffett St, Saunas, CA 93905 ......... 40&.757-8752 
t Magnetic Component Engineering, Inc.. 11379 Playa Street Culver City, CA 90230 

· . .. .. . .. .. .. . . . . . . . .. . .. . . . .. . . . . . .. .. . .. .. . .. . .. . .. .. .. . .. . . . .. .. .. .. 213-398-4761 
t Milwaukee Transformer Co., MTE Corporation, 7901 W. Clinton Avenue, Milwaukee, WI 

53223 . .. .. • .. .. . . . . . .. . .. . .. . .. . . . .. . .. . . . . . . . . . .. .. .. . .. .. . .. .. . .. .. 414-35&-5300 
Mouser Electronics, 2401 Hwy.287 North, Mansfield, TX 76063 ........ 817-483-4422 
MTE Corp. 7901 W. Clinton Ave., P.O. Box 23957, Milwaukee, WI 53223 

· . .. . .. . .. .. . . . .. . . . . .. . . . .. .. .. .. . .. . .. . .. . .. . .. . . .. . .. . . . . . . . . . . . . ... 414-35&-5300 
Neshaminy Transformer, Neshaminy Electronics Corp. Edison-Furlong Road, Furlong, 

PA 18925 ............................................................ 216-794-7411 
Onan Power/Electronics, 4801 W. 81st St. Minneapolis, MN 55437 ..... 612-921-5600 

t OPT Industries Inc. 300 Red School La, Phillipsburg, NJ 08865 ........ 201-454-2600 
t Pacific Electro Dynamics, Inc.. 11465 Willows Rd N.E., Redmond, WA 98073-9745 

................................................................•...... 20&.881-1700 
t Power Sys. Grp., Rantec Div. Emerson Elec.. 9401 Oso Ave., Chatsworth, CA 91311 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . 81 &-886-8223 
§QPL Magnetics, Inc. P.O.BOX C, Lake Grove, NY 11755 ................ 51&.589-3331 
t Sigma Electronics Inc. 10630 Kinghurst Dr. Houston, TX 77099 ........ 713-933-4700 

§t Skyway Magnetics, 35372 Hwy 79, Wamer Springs. CA 92086 . . . . . ..... 619-782-3342 
Sterling Transformer Corp. 510 Driggs Ave., Brooklyn, NY 11211 ....... 71&-782-4200 

tTexas Transformer Corp., P.O. Box 220. Plano, TX 75074 ............... 214-424-1581 
§tThordarson Meissner, Components Corp. of Amer;Electronic Center, Mt Carme~ IL 

62863 ................................................................ 61&-262-5121 
§t Toko America, Inc. 1250 Feehanville Dr. Mt Prospect. IL 60056 ........ 312-297-0070 

Torerna U.SA. Inc., 6699 Portwest Dr. No. 130, Houston, TX 77024..... 713-861-6643 
tVanguard Electronics Co. 1460 W. 178th St. Gardena, CA 90248 ....... 213-323-4100 

Transformers (MIL), Pulse & Variable-2440 
Bey Electric, Inc., 362 Main St, Box 546, Uncoln Park, NJ 07035, 201-694-5000 

................................................................. A02197 
Dale ElectroniCS, Inc., Yankton Div., E. Hwy. 50, Box 180, Yankton, SO 57078, 

605-665-9301 ............................................... A02205,2209 
t ESC Electronics Corp., 534 Bergen Blvd., Palissdes Pk., NJ 07650, 201-94Nl4oo 

................................ ;........................... AoI558,2215 
EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 

; • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • . • • • • • • • A02216,2228 
t Hisonic, Inc., 249 N. Troost, P.O. Box 1130, Olathe, KS &6061, 913-782-0012 

................................................................. A02239 
Magnetek Corp., 7315 Red Deer Dr., Boulder, CO 80301-4696, 303-442-6700 

............................................................ A02250-2251 
Magnetek Triad, 1124 E. Franklin St, Huntington, IN 46750, 219-356-6500 

.. .. .. • • .. .. • .. .. .. . .. .. . .. • • .. • .. • .. • • .. .. .. .. .. • . .. . • . • ... A02252-2253 
MCI Transformer Corporation, 411 Manhattan Ave., Babylon, NY 1170,., 

51&.58NI510 .................................................... A02265 
t Mlcrotran Co. Inc., 145 E. MIneola Ave., P. O. Box 236, Valley Stream, NY 11582, 

516-561-6050 ..................................... A02282,2288-2289,2295 
t North Hills Electronics, 1 Alexander Pl., Glen Cove, NY 11542, 516-671-5700 

................................................................. A02301 
t Pico ElectroniCS, Inc., 453 North MacQuesten Pkwy., Mt Vernon, NY 10552, 

914-699-5514;800-431-1064 
• . • . • • . • • • • .• A02319,2322-2323,2340-2341 ,2344-2345,2348, 00 1863,1874-1875 

t Polyphase Instrument, 175 Commerce Dr., Ft Washington, PA 19034, 
215-643-6950 ............................................... A02350-2351 

t Power Magne-Tech Corporation, 441 High Street, Perth Amboy, NJ 08861, 
201-826-4700 ............................................... A02352-2353 

Tamura Corporation of America, 1150 Dominguez St, Carson, CA 90746-3518, 
213-638-1790 ••.•••.•••••••••••••••••• Aol291,1695,2395,2398-2399, 001983 

t Technitrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 
............................................... Aol628,2407, Bol022-1025 

tTrans American Transformer, 142 Peconic Ave., Medford, NY 11763, 
516-654-1880 .................................................... A02426 

United Transformer Corporetion, Sub. of OPT Industrias, 300 Red School lane, 
Phillipsburg, NJ 08865, 201-454-2600 .............................. A02428 

§tViIec Electronic Corporation,1525A Eest Acequia, Visslia, CA 93291, 
209-739-1077 .................................................... A02435 

t AlE Magnetics, Div. of Vemitron, 701 Murfreesboro Rd. Nashville, TN 37210 
. .. . .. ... . . . . .. . . .. . . . . .. .. ..... . . . . . . . . ... ... . .. . .. .... . . . . . . .. . . .. . ... 616-244-9024 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 
Jose,CA95119-1371 ................................................ 40&-629-1100 

Berkshire Transformer Corp. Route 341, P.O. Box 129, Ken~ CT 06757 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-927-3541 

taG. Laboratories, Inc., 75 Travis Ave. Binghamton, NY 13904 ...... i... 607-722-2376 
t BH Electronics, Inc., 12219 Wood Lk. Dr. Burnsville, MN 55337 ......•.. 612-894-9590 
t Bicron Electronics, 100 Barlow Stree~ Canaan, CT 06018 .. . .. ... . . .. . . . 203-824-5125 
tCoiHronics Inc., 984 S.W. 13th Court, Pornpana Beach, FL 33069 ....... 306-781-8900 
tDeYoung Manufacturing, Inc., 12920 N.E.125th Way, Kirkland, WA 98034 

· . . . . .. .. .. . .. . .. . . .. . . .. .. . .. . . .. . .. .. .. . .. . .. . .. . . . . .. . .. .. .. . .. . .. . . 206-823-4798 
t Freed Transformer, 1718 Weil1ield St, Ridgewood, NY 11385 ........•.. 212-38&'1300 
t Hammond Manufacturing Co. 1690 Walden Ave., Buffalo, NY 14225 .... 71 &.894-571 0 
t Magnetic Component Engineering, Inc., 11379 Playa Str~ Culver City, CA 90230 

· .............. '" .. .. . ... ... ... .. . .. . .. . .. ..... .. . . . . .. . . .. . . .. .. . .. .. 213-39&-4761 
t Magnetico Inc. 182 Morris Ave., HoRsville, NY 11742 ................... 516-654-1166 

Neshaminy Transformer, Nesharniny Electronics Corp., Edison-Furlong Road, Furlong, 
PA 18925 ............................................................ 216-794-7411 

t OPT Industries Inc.. 300 Red School La, Phillipsburg, NJ 08865 ;....... 201-454-2600 
tPower Sys. Grp., Rantec Div. Emerson EIec., 9401 Oso Ave., Chatsworth, CA 91311 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 81 &-886-8223 
t Stand"" Electronics, Standex International, 4538 Camberwell Rd, Cincinnati, OH 45209 

....................................................................... 51~871-3777 

t Stangenes Industries,. Inc. 1052 Eest Meadow Circle, Pelo Alto, CA 94303 
.•.........•.••.•.•.•.............•.••.•...•........•....••............ 416-493-0814 

Sterling Transformer Corp., 510 Driggs Ave., Brooklyn, NY 11211 ••.•••. 71&-782-4200 
Tele-Tech Corporation, P.O. Box 790, Bozeman, MT 59715 •............ 40&.586-0291 

tTexas Transformer Corp., P.O. Box 220, Plano, TX 75074 ............... 214-424-1561 
Thorderson Meissner, Components Corp. of Amer. Electronic Center, Ml Carme~ IL 

62863 .............•...........................•...•........•..•....•. 61&-262-5121 
§t Toka America, Inc. 1250 Feehanville Dr. Mt Prospect. IL 80056 ........ 312-297-0070 

tyanguard Electronics Co. 1480 W. I 78th St, Gardena, CA 90248 ....... 213-323-4100 
tWirebenders, Inc.. 2440 W. Mission Ln., Ste.9,10, Phoenix, AZ 85021 602-861-1856 

Transistor Arrays-4800 - See Vol. A 

Transistor Arrays, Surface Mount-4800 - See Vol. A 

TranSistor, Diode, Thyristor Heat Dissipators - See Heat 
Sinks, Transistor (Vol. C) 

Transistors, Bipolar-Also See Transistors, Silicon~4800 
- See Vol. A 

Transistors, Bipolar, Surface Mount-4800 - See Vol. A 

Transistors, Chip, Unpackaged-4800 - See Vol. A 

Transistors, Darlington-4800 - See Vol. A 

Transistors, Darlington, Surface Mount-4800 - See 
Vol. A 

Transistors, Dual-4800 - See Vol. A 

Transistors, Field Effect-4800 - See Vol. A 

Transistors, Field Effect, Surface Mount-4800 - See 
Vol. A 

TranSistors, Germanium-4800 - See Vol_ A 

Transistors, Low Noise, GaAs, FETs - Also See 
Transistors, Microwave-4800 - See Vol. A 

Transistors, Microwave-4800 - See Vol. A 

TranSistors, NPN, Surface Mount-4800 - See Vol. A 

TranSistors, Photo (Incl. Arrays)-3700 
§ Clalrex Electronics, Clairex Corporation, 560 S. 3rd Ave., Mt Vernon; NY 10550, 

914-664-&602 .................................................... Bo1270 
§ EG &. G Vactec, 10900 Page Blvd., St Louis, MO 63132, 314-423-4900... Bo1271 
t NEC ElectroniCS, Inc., 401 Ellis Street, Mountain View, CA 94039-7241, 

415-960-6000 ....................................... Ao1749, BoI280-1281 
§t Optek Technology, Inc., 345 Industrial Blvd., McKinney, TX 75069, 214-542-9461 

................................................................. Bo1278 
Philips ECG, Amperex Electronics Corp., A North American Philips Co., 100 Firat 

Ave., Waltham, MA 02254, 617-890-6107 •••••••••••.•••.•••.•.••.•• A02135 
Raytheon/TAG Semiconductors Ltd., 43 Third Ave., Burlington, MA. 01803, 

617-272-3704 (3705) • • . • . .. .. • .. • .. . .. .. • • • .. . • . • • • .. • • • • • . .• A02139-2141 
§ A E G Corporation, Route 22-Orr Drive, P.O. Box 3800, Somerville, NJ 0887&.1269 

....................................................................... 201-231-8300 
§ Distributor & Special Products, Thomson Consumer Electronics, Inc.. 2000 Clemenls 

Bridge Ad., Deptford, NJ 08096 ................... .. .. .. .. .. . .. .. .. ... 609-541-3636 
EG&G Rotron, industrial Division, Saugerties, NY 12477 ................ 914-24&.3401 
Ferranti Elec. 87 Modula Ave. CommaCk NY 11725 .................... 516-543-0200 
General Electric SoUd State Div. G.E. Corporation, Route 202, Somerville, NJ 08676 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-685-6530 
tGilway Technical Lamp. 800 W. Cummings PI<, Woburn, MA 01801 ..... 617-935-4442 

§t Honeywell OptoelectroniCS, 830 E. Arapaho Dr. Richardson, TX 75081 ................ . 
214-470-4271 

§ Lite-On Corp. Sub. Taiwan Lnon Elctm. Co. Ltd. 4951 Airpori Pkwy. Ste. 570, Dallas, TX 
75248................................................................ 214-23~3565 

t Micropac Inds., Inc. General Sensors Div. 905 E. Walnut St, Garland, TX 75040 
..................... :................................................. 214-272-3571 

§t Motorola Semiconductor Prods. Sector, 3102 North 56th Str~ Phoenix, AZ 
8501&-6608 .......................................................... 602-244-6900 

§ NTE Electronics, Inc. 44 Farrand St, Bloomfield, NJ 07003 ............. 201-74&-5089 
Oplo Technology, Inc., 562 Chaddick Dr. Wheeling, IL 60090 ........... 312-537-4277 
Philips Electronics Ltd. Eicoma Division, 601 Milner Avenue, Scarborough, ONTARIO, 

CAN. MIB lM8 ...................................................... 416-292-5161 
§ Rohlli Corp., 8 Whatney, Irvine, CA 92718 ............................... 714-856-2131 
§Sanyo Semiconductor Corp., 7 Pearl Cl. Allendale, NJ 07401 ........... 201-826-8080 

Sensor Techn., 21012 Lassen St. Chatsworth, CA 91311 ............... 213-882-4100 
§Shokai Far Eas~ Ltd. 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
§ Siemens Components, Inc., Optoelectronics Division, 19000 Homestead Rd. Cupertino, 

CA 95014 ............................................................ 406-257-7910 
t Silicon Sensors, Hwy. 18 Eas~ Dodgeville, WI 53533 .. . . . . . . . . . . . . . . . . .. 60&-936-2707 
tSilonex Inc., 331 ComeliaSt, Plattsburgh, NY 12901 .................... 51&-561-3160 

§tTeledyne Crystalonics, Teledyne Industries, Inc.. 147 Sherman St. Cambridge, MA 02140 
....................................................................... 617-491-1670 

§tTRW Optoelectronics Div.,1215 W. Crosby Rd. CarrolKon, TX 75006 ... 214-323-2200. 

Transistors, PNP, Surface Mount-4800 - See Vol. A 

TranSistors, Power-4800 - See Vol. A 

TranSistors, Power, Bipolar-4800 - See Vol. A 

§-Product sold through distributors t-Product meets M1L specs EEM 1988 
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Transistors, Power, Bipolar, Surface Mount-4800 - See 
Vol. A 

Transistors, Power, FET-4800 - See Vol. A 

Transistors, Power, Field Effect, Surface Mount-4800 -
See Vol. A 

Transistors, Pressure Sensitive-4800 - See Vol. A 

Transistors, RF-4800 - See Vol. A 

Transistors, RF, Surface Mount-4800 - See Vol. A 

Transistors, Silicon-4800 - See Vol. A 

Transistors, Switching-4800 - See Vol. A 

Transistors, Switching, Surface Mount-4800 - See 
Vol. A 

Transistors, Unijunction-4800 - See Vol. A 

Transistors, Unijunction, Surface Mount-4800 - See 
Vol. A 

Transistors (MIL)-2440 
tAmperex Electronic Corp, Hicksville Div, Box 418 - 230 Duffy Ave, Hicksville, NY 11802 

....................................................................... 516-931-6200 
§t Distributor & Special Products, Thomson Consumer Electronics Inc., 2000 Clements 

Bridge Rd, Deptford, NJ 08096 ... .. .. .. .. .. .. . .. .. ... .. .. .. .. .. .. .... 609-541-3636 
§t General Electric So~d State Div, G.E Corporation, Route 202, Somerville, NJ 08876 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-685-6530 
§t Germanium Power Devices, Box 3065, Shawsheen Village Sta, Andover, MA 01810 

· .. . . . . .. . . . ... . . . . . . . . . . . . .. ......................................... 617-475-5982 
t International Rectifier Corp., Semiconductor Div, 233 Kansas St, EI Segundo, CA 90245 

· . . . . .. . . . .. . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . .. .. . . . .. . .. . . . . . . . . .. .. 213-772-2000 
§t Motorola Semiconductor Prods. Sector, 3102 North 56th Stree~ Phoenix, AZ 

85018-6606 ............................... . . . . . . . . . . . . . . . . . . . . . . . . . .. 602-244-6900 
tPowertech, Inc, 0-02 Fairlawn Ave., Fairlawn. NJ 07410 ............... 201-791-5050 

§tRCA Solid State Div, Transistors, Rle. 202, Somerville, NJ 08876 ....... 201-685-6000 
§t Siliconix, Inc., 2201 Laurelwood Rd, Santa Clara, CA 95054 . . .. . .. . . .. .. 408-988-8000 
§t Solnron Devices, Inc, Semiconductor Group, 1177 Blue Heron Blvd, Riviera Beach, FL 

33404 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-848-4311 
Sprague Electric Company, Passive Components Group, 41 Hampton Rd, P. D. Box 

9102, Mansfield, MA 02048-9102..................................... 617-339-8900 
§t Supertex, Inc., 1225 Bordeaux Dr, P.O. Box 3607, Sunnyvale, CA 94088-3607 

................................ : ....... 408-744-0100 
Texas Instrs., Data Sys. Group, P. O. Box 809063, Dallas, TX 75380-9063 

· . . . . . .. .. . . . .. . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ... 1-800-527-3500 
§tTRW Optoelectronics Div, 1215 W. Crosby Rd, Carrol~on, TX 75006 ... 214-323-2200 
§t TRW, RF Devices Div, 14520 Aviation Blvd, Lawndaie, CA 90260 ...... 213-536-0888 

Translators, Oata-2325 - See Vol. D 

Translators, Frequency Band-2700 - See Vol. A 

Translators, Time Code-2000 - See Vol. D 

Transmission Line, Data - See Cable, Data Transmission 
(Vol. C) 

Transmission Line, Wire & Cable - See Cable, 
Transmission Line (Vol. C) 

Transmission Lines (MIL), RF-2440 
t Amphenol RF Operations, Amphenol Corporation, One Kennedy Avenue, Danbury, CT 

06810................................................................ 203-743-9272 

Transmission Systems, Oata-2000 - See Vol. D 

Transmitters, Fiber Optic-2475 
Interoptics, Purdy Group, no Airport Blvd., Burlingame, CA 94010, 415-347-7727 

................................................................. B·II69 
Utton Poly-Scientific, 1213 N. Main St, Blacksburg, VA 24060-3100, 703-953-4751 

....................................................... B·I171,1221,123O 
t MERET, Inc., 1815 24th St, Sants Monics, CA 90404-4998, 213-828-7496 

................................................................. B·1172 
§t NEC ElectroniCS, Inc., 401 Ellis Street, Mountsin View, CA 94039-7241, 

415-960-6000 ............................................... B.1173-1174 
§ Potter & Brumfield, A Siemens Co., 200 S. Richland Creek Dr., Princeton, IN 

47671-0001,812'386-1000 ........................................ B.1571 
t Ross Engineering Corp., 540 Westchester Dr., Campball, CA 95008, 408-377-4621 

................................................................. B·1577 
Abom Electronics Inc., 2108 0 Bering Dr, San Jose, CA 95131 ......... 408-436-5444 

§t Allied Precision Electronics Corp, 1702-0 Ponderose, College Station, TX 77840 
.. . . . . . . . . . . .. . . . . . . .. . . . . . . . . .. . . . . .. .. . . . . . . . . . . . .. . .. .. . .. . .. . . . . ... 409-693-5397 

§ Artel Communications Corp., 22 Kane Industrial Dr, Hudson, MA 01749 
.. ... .. ... .. ... . . .. . .. ... .. .. . . . . . . . . . . . . . . . . . •. . .. . .. . . . . . . . . . . . .. . . .. 617-562-2100 

Avantek, Inc, 3175 Bowers Ave, Santa Clara, CA 95054 ................ 408-727-0700 
§tCodenoIl Technology Corp., 1086 N. Bwy, Yonkers, NY 10701 .......... 914-965-6300 

§Dymec, Inc., 8 Lowell Ave., Winchester, MA 01890 ....... 617-729-7870;800-225-1151 
t Farinon Div, Harris Corp., 1691 Bayport, San Carlos, CA 94070 ......... 415-594-3000 
t Fibronics International Inc., Communications Way, Independence Park, Hyannis, MA 

02601-1892 .......................................................... 617-778-0700 

Transmitters, Process Control-5500 
t Foundation Instruments Inc., 24 Colonnade ReI, Nepean, ON, CANADA K2E 7J6 

.. . . . . . . . . .. . . . . . .. . .. .. . . . . . . . . .. . . . .. .. . . . . .. . . .. . .. . . . . . .. .. . .. . . .. . 613-226-4000 
§ Fuji Electric Corp. of America, 727 W. 7 SL Ste. 235, Los Angeles, CA 90017 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. 213-622-4490 
General Fiber Optics Inc. 98 Commerce Rd, Cedar Grove, NJ 07009 .. 201-239-3400 

§ General Optronics Corp., 2 Olsen Ave., Edison, NJ 08820 ............... 201-549-9000 
GTE SUPPLY, GTE Communications Systems, 5225 Wiley Post Way, Salt Lake cny, LIT 

84116 ... . .. . . . .. . . . . .. .. . . . .. . .. . . . . . . . .. . . . . . . . . .. . .. .. . . . .. . .. . . ... 800-433-4837 
Hewlett-Packard Co, 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 

· . . . . . . . . . .. . .. . .. . . . .. . .. . . . . . . .. . . . . . . . . .. . . . . . . . .. . .. . . . . . .. . . .. Gall Local SIs. Off. 
§t Honeywell Optoelectronics 830 E Arapaho Dr, Richardson, TX 75081 ................ . 

214-470-4271 
IPAC Grp., 30471ndL Blvd, Bethel PI<., PA 15102 ........................ 412-831-9200 

§t ITT Electro-Optical Prods., ITT Corporation, 7635 Plantalion Rd, Roanoke, VA 24019 
.. . . . . .. . . . . . .. . .. . . . . .. . . . . . . . . .. . .. . . . . . . . . . . . . . . .. . .. . . . . . .. . . . . . ... 703-563-0371 

§t Laser Diode, Inc. Morgan Crucible, 1130 Somerset SL New Brunswick, NJ 08901 
.. . .. . .. .. .. . . . . .. . . . . .. . . . . . . . . .. . . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . . ... 201-249-7000 

LeCroy Corp. 700 S. Main St, Spring Vty, NY 10977 .................... 914-425-2000 
t Manage, Inc., Fibre Optics Elctms. Sys. Grp, P.O. Box 175, 40 Nichols ReI, Chicopee, MA 

01014 ........................................................ , ....... 413-592-9123 
tMath Assocs, 2200 Shames Dr. Westbury, NY 11590 .................. 516-334-6800 

§tMikron Instr, 445 W. Main St, Wyckoff, NJ 07481 ....................... 201-891-7330 
tOptelecorn, Inc, 15930 Luanne Dr, Gaithersburg, MD 20877 _ ........... 301-840-2121 

Ortel Corp, 2015 W. Chestnut St, Alhambra, CA 91603 ................. 818-281-3636 
PhotQdyne Inc, 3760 Calle Tecate, Camarillo, CA 93010 ................ 805-388-8378 
Pou~n Associates, Inc., 302 North Rd, Sudbury, MA 01776 .............. 617-443-7333 
Rockwell International Telecommunications, 1200 N. Alma Rd, Richardson, TX 75081 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 214-996-5000 
§tSpecTran Corp., 50 Hall Road, Sturbridge, MA 01566 ................... 617-765-0851 
§tVicon Industries, Inc., 525 Broad Hollow Rd., Melville, NY 11747 ........ 516-293-2200 

Transmitters, Fixed Frequency-1900 - See Vol. D 

Transmitters, Infrared remote control transmitters for 
satellite T.V. receivers-1900 - See Vol. D 

Transmitters, Laser-3700 
Analog Modules, Inc., 126 Baywood Avenue, Longwood, FL 32750, 

305-339-4356/4355 . • . .. . • . . . • . . .. • .. . . . . . . . . .. . . . . . . . . . . . .. . .. . .. 001006 
MERET, Inc., 1815 24th St, Santa Monlcs, CA 90404-4998,213-828-7496 

................................................................. B·II72 
§American Laser Systems, Inc., 106 Fowler Rd., Goleta, CA 93117 ....... 805-967-0423 

CATEL Telecommunications, 4050 Technology PI., Fremon~ CA 94537 
.. . .. .. . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. .. .. . . . . .. . . . .. 415-659-8988 

§tCodenoll Technology Corp, 1086 N. Bwy, Yonkers, NY 10701 .......... 914-965-6300 
§t Laser Diode, Inc, Morgan Crucible, 1130 Somerset St, New Brunswick, NJ 08901 

....................................................................... 201-249-7000 
Ortel Corp., 2015 W. Chestnut St, Alhambra, CA 91803 ................. 818-281-3636 
Tektronix, Inc., p.o. Box 500, 76/260, Beaverton, OR 97077 .... _ 8QO-635-9433 

Transmitters, Position-1900 - See Vol. D 
Transmitters, Process Control (Temperature, Pressure, 

Flow, etc.)-5500 
§ Data Instruments, Inc., 100 Discovery Way, Acton, MA 01720,617-264-9550 

................................................... , ............. 601884 
E-T-A Circuit Breakers, 7400 N. Croneme Rd., Chicago, IL 60648, 312-647-8303 

............... , .... , ............................................ B·I890 
§ International Microtronics Corp., 4016 E. Tenne_ St, Tucson, AZ 85714, 

602-748-7900 ............ ,.................................. 001377-1379 
§t NES, Inc. (Nationwide Electronic Systems), 3003 Wakefield, carpentersville, IL 

60110,312-426-5900 ......... ,................................... 001137 
§ Newport ElectroniCS, 630 E. Young St, Santa Ana, CA 92705, 714-540-4914 

............................ ................................ 001388-1389 
Sansotec, Inc., 1200 Chesapeaka Ave., Columbus, OH 43212, 614-486-7723 

• .................... : ................................... , .. . . . •. B·1918 
Satre Systems, Inc., 45 Nagog Perk, Acton, MA 01720, 

508·263-14OO;1-800-25-SETRA •.••••.•••••••••.•••••.•••••••• B·1922-1923 
§Action Instruments, 8601 Aero Dr, San Diego, CA 92123 ............... 619-279-5726 

Anasco Corporation, 42A Cherry Hill Dr, Commerce GIr. BId!h Danvers, MA 01923 
........................................................ 617-777-8888;8QO-826-2726 

§t Bailey Controls Co, Div. of Babcox & Wilcox, 29801 Euc~d Ave., Wickliffe, OH 44092 
. . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . .. . . . . .. .. . . . .. .. . . . . . . . . .. 216-585-8500 

§ Beckman Industrial Corp. Emerson Electric Co, 3863 Ruffin Road, San Diego, CA 92123 
· .......................................................... ' . . . . . . .. . .. 619-495-3200 

Brooks Instrument Div, Emerson Elec. Co, 407 W. Vine St, Hatfield, PA 19440 
· . . . . .. .. . . . . . . .. . . .. . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . .. . . . . . . .. .. . . . .. .. 215-362-3500 

Celesco Transducer Prods, Inc, 7800 Deering Ave, Canoga Pk., CA 91304 
· . .. . . . .. . . . . . . . . .. . . . . . . . .. .. .. . . . . .. . . . . .. . . .. . . . . . . . . . . .. .. . . . . . . . .. 816-884-6860 

§Chessell Corp., 1 Pheasant Run, Newtown, PA 18940 ................... 215-988-0660 
Computer Instruments, 100 Madison Ave, Hempstead, NY 11550 .. . . . .. 516-483-8200 

t Controls Division, Ame1ek, Inc., 820 Pennsylvania Blvd, Feasterville, PA 19047 
· . . .. . . .. . . .. . . . . . . . . . . . . . . . . .. .. . . . .. . . .. .. .. . . .. .. . . . . . . . . .. . . . . . .. .. 215-355-6900 

Degussa Corp., 104 New Era Drive, So. Plainfield, NJ 07080 ............ 201-757-6500 
DGH Corporation, P. O. Box 5638, Manchester, NH 03108 .............. 603-622-0452 

tDresser Iods., 1505 ElmSt, Dalles, TX 75201 ........................... 214-746-6000 
Entran Devices, 10 Washington Ave., Fair1ield, NJ 07006 .. 201-227-1002;800-635-0650 

§Extech Instruments Corp, 150 Bear Hill Rd, Waltham, MA 02154 ....... 617-890-7440 
§ Fuji Electric Corp. of America, 727 W. 7 SL Ste. 235, Los Angeles, CA 90017 

....................................................................... 213-622-4490 
§t Gould Inc., Meas. Sys. Div, 2230 Statham Blvd, Oxnard, CA 93030 ..... 805-487-8511 

§ Hy-Cal Engineering, 9650 Telstar Ave., EI Monte, CA 91731 ............. 818-444-4000 
Kistler-Morse, 10201 Willows Rd N.E, P.O. Box 3009, Redmond, WA 98073 

.. . . . .. .. . .. . . . . . . . .. . . .. . .. .. .. . . . . . . .. . . . .. .. . . . . . .. . . . . . .. • .. . . . .. .. 206-881-8000 
t Kulije Semiconductor Prods., Inc., One Willow Tree ReI, Leonia, NJ 07605 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201-461-{)9OO 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Transmitters, Process Contr()I-5500 
leeds & Northrup, General Signal. Sumneytown Pike, North Wales, PA 19454 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215-643-2000 
§love Controls Corp., 1475 S. Wheeling Rd.. Wheeling, IL 60090 ......... 312-541-32:;12 

§tMikron Instr. 445 W. Main Sf.. WyckOff, NJ 07481 ............•.......... 201-891-7330 
Minco Products, 7300 Commerce La.. MinneapoHs. MN 55432 .......... 612-571-3121 

§t MKS Instruments, Inc., Six Shattuck Road. Andover, MA 01810.......... 617-975-2350 
Omega Engineering, Box 4047, 51amford. CT 06907 .................... 203'-35!H 660 

t Paine Corporation, 2401 S. Bayview Sf.. Seattle, WA 98144 .............. 206-329-8600; 
80<l-426-0366 

Princo Instruments, Inc., 1020 Induatrial Hwy. Sou1hampton, PA 18966 
Richard-Lee Co. Box 724, New Providence, NJ 07974 .................. 201-276-0710 

§t Robinson-Halpern, Tetellex. Inc., One Apollo Rd.. P.O. Box 248, Plymou1h Meeting, PA 
19462-0248 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215-825-9200 

Schaevi\z Engineering, U.S. 130, Union Ave. Pennsauken, NJ 08110 . . . . 60!Hl62-8ooo 
§tSeaboard Electronics, 70 Church Sf.. New Rochelle. NY 10805 ......... 914-235-8073 

Trans Metrics, Inc., P. O. Box 178, Chagrin Falls. OH 44022 ............. 216-248-2229 
Validyne Engineering Corporation, 8626 Wilbur Ave.. Northridge. CA 91324 

....................................................................... 818-886-2057 
§ Wahllnatruments, Inc. 5750 Hannum Ave.. Culver City, CA 90231 ...... 80Q-421-2853 

Yokogawa Corp. of America, 200 Wes1 Park Drive, Peachtree City, GA 30269 
....................................................................... 404-487-1471 

Transmitters, Radar - See Radar System Components 
(Vol. A) 

Transmitters, Telemetry-1900 - See Vol. D 

Transmitters, Tone-1900 - See Vol. D 

Transmitters (MIL), ECM-3475 - See Vol. D 

Transmitters (MIL), Shipboard Jamming-3475 - See 
Vol. D 

Transmitters (MIL), TWTs-3475 - See Vol. D 

Transponders-1900 - See Vol. D 

Transports, Tape (all kinds)-2000 ~ See Vol. D 

TRIACs-4800 - See Vol_ A 

Triggers, SCR' - See Controls, SCR (Vol. D) 

Trimmers, Capacitor - See CapaCitors, Variable, Padders & 
Trimmers (Vol. A) 

Trimmers, Potentiometer - See Potentiometers, Trimmer 
(Vol. A) 

Trimmers, Surface Mount, Potentiometer-4750 - See 
Vol. A 

Tube Heat Dissipators-2600 - See Vol. C 

Tubes, Ballast - See Resistors, Ballast (Vol. A) 

Tubes, Cathode Ray, General Purpose-2450 
§AC.lntertace Inc., 15560 Rocklield. Unij lE, Irvine, CA 92718 ........... 714-472-9524 

Amperex Electronic Company, A Div. of North American Philips Corporalion, Providence 
Pike. Slatersville. RI 02876 ........................................... 401-762-3800 

Ball Electronic. Sys1erns Div. P. O. Box 589, Broomlield, CO 80020 ..... 303-46C>-5260 
Data Ray Corp., 452 Burbank Street. Broomlield. CO 80020 .. . .. .. .. . . .. 303-469-5173 

§ Diatribulor & Special Products, Thomson Consumer Electronics, Inc., 2000 Clements 
Bridge Ad.. Deptford, NJ 08096 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 609-541-3636 

Hijachi America, Ltd.. 2210 O'Toole Ave.. San Jose, CA 95131 .......... 406-435-8300 
§ Mijsubishi Electronics, 991 Knox Street. Torrance. CA 90502 ........... 213-515-3993 

§t Rank Brimar Inc., 227 Technology Circle, Scotts Valley, CA 95066 ...... 406-438-6440 
Rauland-Zenijh Electronics CoJp. 2407 W. North Ave. Melrose PI<, IL 80160 

................•...................................................... 312-45C>-8992 
Tektronix. Inc., P.O. Box 500, 76/260, Beaverton, OR 97077 ............ 800-635-9433 
TSktronix. Inc. Display Devices Operation, P. O. Box 500, Beaverton, OR 97077 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 503 627 6868 
Thomas Electronics, Inc. 100 Riverview Dr. Wayne, NJ 07470 .......... 201-696-5200 

§ Thomson Electron Tubes & Devices Corp. Thomson CSF, 550 Mount Pleasant Avenue. 
Dover, NJ 07801 ..................................................... 201-328-1400 

Westinghouse Electric Corp., Indl. Govt. Tube Div. Westinghouse Circle. Horseheads. NY 
14845 ................................................................ 607-796-3271 

t Zenijh CRT & Components Operations. 1000 Milwaukee Ave, Glenview, IL 60025 
....................................................................... 312-391-7733 

Tubes, Cathode Ray, Special Purpose-2450 
Amperex Electronic Company, A Div. of North American Philips Corporalion, Providence 

Pike. Slatersville, RI 02876 ........................................... 401-762-3800 
Ball Electronic. Sys1erns Div. P. O. Box 569, Broomlield. CO 80020 ..... 303-46C>-5260 
Data Ray Corp. 452 Burbank Street. Broomlield. CO 80020 .. . . . . . . . . . .. 303-469-5173 
Hijachi America, LId.. 2210 O'Toole Ave.. San Jose, CA 95131 .......... 406-435-8300 
Hughes Aircraft Co. Induatrial Products Division, 6155 EI Camino Rea~ Carlsbad, CA 

92009 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 619-831-3000 
t Litton Sys1erns. Inc. Electron Dvcs. Div. 960 Induatrial Ad.. San Carlos. CA 94070 

....................................................................... 415-591-8411 
§ Mijsubishi Electronics, 991 Knox Stree~ Torrance. CA 90502 ........... 213-515-3993 

§t Rank Brimar Inc., 227 Technology Circle. Scotts Valley, CA 95066 ...... 406-438-6440 
Rauland-Zenijh Electronics Corp., 2407 W. North Ave.. Melrose PI<, IL 60160 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 312-45C>-8992 

PRODUCT INDEX &DIAECTORV 
t Raytheon Co.; Microwave & Power Tube Div. 190 Willow Sf.. Waftham, MA 02154 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 617-89&-8400 
Tektronix. Inc., P.O. Box 500, 76/260, Beaverton, OR 97077 ............ 800-835-9433 
Teklronix.lnc., Display Devices Operation, P. O. Box 500, Beaverton, OR 97077 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 503 627 6868 
Thomas Electronics, Inc., 100 Riverview Dr. Wayne. NJ 07470 .......... 201-696-5200 

§ Thomson Electron Tubes & Devices Corp., Thomson CSF, 550 Mount Pleasant Avenue, 
Dover, NJ 07801 ..................................................... 201-328-1400 

t Westinghouse Electric Corp. IndL Govt. Tube Div. Wes1inghouse Circle. Horseheads, NY 
14845 ................................................................ 607-796-3271 

t Zenijh CRT & Components Operalions. 1000 Milwaukee Ave.. Glenview, II. 60025 
....................................................................... 312-391-7733 

Tubes, Counting-2200 - See Vol. D 

Tubes, Flash-3700 
tAmglo, 5265 Michigan Ave.. RosemontlL 60018 ....................... 312-671-4321 
t EEV Inc., 4 Westchester Plaza. Elmsford, NY 10523 . . . . . . . . . . . . . . . . . . . .. 914-592-6050 

EG&G,Inc., Electro-Oplics Div. 35 Congress Sf.. Salem, MA 01970 ..... 617-745-3200 
§Shokai Far East. LId.. 280 North Central Ave.. Hartsdale. NY 10530 ..... 914-681-0700 
§ Siemens Components. Inc., Special Products Div. 186 Wood Ave. Sou1h, Iselin, NJ 

08830 ................................................................ 201-321-3400 
§Xenon Corp., 20 Commerce Way, Woburn, MA 01801 ................... 617-938-3594 

Tubes, Ignitron-2200 - See Vol. D 

Tubes, Image Converter-2450 
§A E G Corporation, Route 22-Orr Drive. P.O. Box 3800, Somerville. NJ 0887&-1269 

....................................................................... 201-231-6300 
. t EEV Inc., 4 Westches1er Plaza. Elmsford, NY 10523..................... 914-592-6050 

ElectroPhysics Corp. 48 Spruce Sf.. Nu1ley, NJ 07110 .........•........ 201-667-2262 
Harnamatsu Photonics KK. 325-6. Sunayama-Gho, Hamamatsu City, Shizuoka Prat, 

JAPAN ............................................................... 0534-52-2141 
H~achi America. ltd., 2210 OToole Ave.. San Jose. CA 95131 .......... 406-435-8300 

§IR Scientific, Box 110, Carlisle. MA 01741 ............................... 617-667-7110 
§ Thomson Electron Tubes & Devices Corp., Thomson CSF, 550 Mount Pleasant Avenue. 

Dover, NJ 07801 ..................................................... 201-328-1400 
Varian Associates, Electron Device Group, 611 Hansen Way, Palo Afto, CA 94303 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 415-493-4000 
§t Varo, Inc., Electron Devices Div., 2203 W. Walnu1 St, Garland, TX 75046 . 

....................................................................... 214-487-4129 
Wes1inghouse Electric Corp., Indl. Govt. Tube Div. Westinghouse Circle, Horseheads, NY 

14845 ................................................................ 607-796-3271 

Tubes, Indicator - See Tubes, Readout (Vol. B) 

Tubes, Magnetron - See Tubes, Microwave (Vol. A) 

Tubes, Microwave-3400 - See Vol. D 

Tubes, Photomultiplier-3700 
§Amperex Electronic Corp., Hicksville Div. Box 418 - 230 Duffy Ave. Hicksville, NY 11802 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 516-931-6200 
t Centronic, Inc. Morgan Crucible Co. Electronics Div. 1829 B DeHavil1and Dr. Dept E, 

Newbury Park, CA 9132C>-1702 . . . . . . . . . . . . . . . .• . . . . . . . . . . . . . . . . . . . . .. 805-499-5902 
§ Distribu10r & Special Products, Thomson Consumer Electronics, Inc., 2000 Clements 

Bridge Rd.. Deptford, NJ 08096 ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 609-541-3636 
Ealing Electro-Optics, New Englander Induatrial Park, HOlliaton, MA 01746 

...................................................... 617-429-8370;1-80(}-343-4912 
EG&G Gamma Scientific, Div. of EG&G Inc. 3777 Ruffin Rd.. San Diego, CA 92123 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 619-279-8034 
Gamma Scientific Inc., 3777 Ruffin Rd.. San Diego, CA 92123 ........... 619-279-8034 
Hamarnatsu Photonics KK. 325-6 Sunayama-Cho, Hamamatsu City, Shizuoka Prat, 

JAPAN ........................................•...................... 0534-52-2141 
Microscience.lnc., 182 Forbes Rd.. Braintree, MA 02184 ....... , ........ 617-849-1952 

§Shokai Far Eas~ Lid.. 280 North Central Ave. Hartsdale, NY 10530 ..... 914-681-0700 
§ Thomson Electron Tubes & Devices Corp. Thomson CSF, 550 Mount Pleasant Avenue. 

Dover, NJ 07801 ..................................................... 201-328-1400 
§tTHORN EMI Gencom Inc., 23 Madison Rd.. FairHeld. NJ 07006 ......... 201-575-5586 

Westinghouse Electric Corp., Indl. Govt. Tube Div. Wes1inghouse Circle, Horsehaads, NY 
14845 ................................................................ 607-796-3271 

Tubes, Readout (CRT, Cold-Cathode, Vacuum 
Fluorescent, Incandescent, etc.)-2450 

§ NEC ElectroniCS, Inc., 401 Ellis Street, Mountain View, CA 94039-7241, 
415-960-6000 ••.•••••••••••.••••••.•••.•••..••••••••••.••••• ao 1080-1081 

ACI Data Products, 17921 Sampson Ln. Huntington Beach, CA 92647 .. 714-842-2945 
§ A E G CorporatiOn, Rou1e 22-Orr Drive, P.O. Box 3800, Somerville. NJ 08876-1269 

· .............. : . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201-231-8300 
Ball Electronic. Sys1ems Div. P. O. Box 589, Broomlield. CO 80020 ..... 303-46C>-5260 

t Displays. Inc., Mifflin Countey Indl. Pk, Rle. 4, Box 6AAA. Lewislown, PA 17044 
.. . . . . .. . . .. . . . .. .. .. . .. . . . . . . . . .. . .. . .. . .. . .. . . .. . ... . . . .. . ... .... . . .. 717-242-2541 

t EEV Inc., 4 Wes1chester Plaza. Elmsford, NY 10523 . . . . . . . . . . . . . . . . . . . .. 914-592-6050 
t ERA/REFAC Electronics, Inc., Wes1 Hill Rd.. Winsted. CT 06098 ........ 203-379-2731 

Hijachi America. Ltd.. 2210 O'Toole Ave., San Jose. CA 95131 .......... 406-435-8300 
§ Industrial Electronic Engineers. 7740 Lemona Ave. Van Nuys. CA 91405 

....................................................................... 818-787-0311 
Infodex.lnc., 10 Venus Dr., Wolooll. CT 06716 .......................... 203-757-9291 

§Mijsubishi Electronics, 991 Knox Street. Torrance, CA 90502 ........... 213-515-3993 
Plasmarc Technologies. Inc. 180 Passaic Avenue, Fairfield. NJ 07006 .. 201-575-0870 
Raulancl-Zenijh Electronics CoJp. 2407 W. North Ave.. Melrose Pk, IL 60160 

.. . .. ... .. .. . . . . . . . .. . .. . . . . . . . ... . .. . . .. .. . .. . . .. .... .. . ... . ...... .. .. 312-45cr8992 
Teklronix.lnc., Display Devices Operation, P. O. Box 500, Beaverton, OR 97077 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 503 627 6868 
§tTeftron, Inc. 2 Riga Lane. Birdsboro, PA 19508 ......................... 215-582-2711 

§ Thomson Electron Tubes & Devices Corp. Thomson CSF, 550 Mount Pleasant Avenue, 
Dover, NJ 07801 ..................................................... 201-328-1400 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 

Transmitters, Process Contr()I-5500 
leeds & Northrup, General Signal. Sumneytown Pike, North Wales, PA 19454 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215-643-2000 
§love Controls Corp., 1475 S. Wheeling Rd.. Wheeling, IL 60090 ......... 312-541-32:;12 

§tMikron Instr. 445 W. Main Sf.. WyckOff, NJ 07481 ............•.......... 201-891-7330 
Minco Products, 7300 Commerce La.. MinneapoHs. MN 55432 .......... 612-571-3121 

§t MKS Instruments, Inc., Six Shattuck Road. Andover, MA 01810.......... 617-975-2350 
Omega Engineering, Box 4047, 51amford. CT 06907 .................... 203'-35!H 660 

t Paine Corporation, 2401 S. Bayview Sf.. Seattle, WA 98144 .............. 206-329-8600; 
80<l-426-0366 

Princo Instruments, Inc., 1020 Induatrial Hwy. Sou1hampton, PA 18966 
Richard-Lee Co. Box 724, New Providence, NJ 07974 .................. 201-276-0710 

§t Robinson-Halpern, Tetellex. Inc., One Apollo Rd.. P.O. Box 248, Plymou1h Meeting, PA 
19462-0248 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215-825-9200 

Schaevi\z Engineering, U.S. 130, Union Ave. Pennsauken, NJ 08110 . . . . 60!Hl62-8ooo 
§tSeaboard Electronics, 70 Church Sf.. New Rochelle. NY 10805 ......... 914-235-8073 

Trans Metrics, Inc., P. O. Box 178, Chagrin Falls. OH 44022 ............. 216-248-2229 
Validyne Engineering Corporation, 8626 Wilbur Ave.. Northridge. CA 91324 

....................................................................... 818-886-2057 
§ Wahllnatruments, Inc. 5750 Hannum Ave.. Culver City, CA 90231 ...... 80Q-421-2853 

Yokogawa Corp. of America, 200 Wes1 Park Drive, Peachtree City, GA 30269 
....................................................................... 404-487-1471 

Transmitters, Radar - See Radar System Components 
(Vol. A) 

Transmitters, Telemetry-1900 - See Vol. D 

Transmitters, Tone-1900 - See Vol. D 

Transmitters (MIL), ECM-3475 - See Vol. D 

Transmitters (MIL), Shipboard Jamming-3475 - See 
Vol. D 

Transmitters (MIL), TWTs-3475 - See Vol. D 

Transponders-1900 - See Vol. D 

Transports, Tape (all kinds)-2000 ~ See Vol. D 

TRIACs-4800 - See Vol_ A 

Triggers, SCR' - See Controls, SCR (Vol. D) 

Trimmers, Capacitor - See CapaCitors, Variable, Padders & 
Trimmers (Vol. A) 

Trimmers, Potentiometer - See Potentiometers, Trimmer 
(Vol. A) 

Trimmers, Surface Mount, Potentiometer-4750 - See 
Vol. A 

Tube Heat Dissipators-2600 - See Vol. C 

Tubes, Ballast - See Resistors, Ballast (Vol. A) 

Tubes, Cathode Ray, General Purpose-2450 
§AC.lntertace Inc., 15560 Rocklield. Unij lE, Irvine, CA 92718 ........... 714-472-9524 

Amperex Electronic Company, A Div. of North American Philips Corporalion, Providence 
Pike. Slatersville. RI 02876 ........................................... 401-762-3800 

Ball Electronic. Sys1erns Div. P. O. Box 589, Broomlield, CO 80020 ..... 303-46C>-5260 
Data Ray Corp., 452 Burbank Street. Broomlield. CO 80020 .. . .. .. .. . . .. 303-469-5173 

§ Diatribulor & Special Products, Thomson Consumer Electronics, Inc., 2000 Clements 
Bridge Ad.. Deptford, NJ 08096 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 609-541-3636 

Hijachi America, Ltd.. 2210 O'Toole Ave.. San Jose, CA 95131 .......... 406-435-8300 
§ Mijsubishi Electronics, 991 Knox Street. Torrance. CA 90502 ........... 213-515-3993 

§t Rank Brimar Inc., 227 Technology Circle, Scotts Valley, CA 95066 ...... 406-438-6440 
Rauland-Zenijh Electronics CoJp. 2407 W. North Ave. Melrose PI<, IL 80160 

................•...................................................... 312-45C>-8992 
Tektronix. Inc., P.O. Box 500, 76/260, Beaverton, OR 97077 ............ 800-635-9433 
TSktronix. Inc. Display Devices Operation, P. O. Box 500, Beaverton, OR 97077 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 503 627 6868 
Thomas Electronics, Inc. 100 Riverview Dr. Wayne, NJ 07470 .......... 201-696-5200 

§ Thomson Electron Tubes & Devices Corp. Thomson CSF, 550 Mount Pleasant Avenue. 
Dover, NJ 07801 ..................................................... 201-328-1400 

Westinghouse Electric Corp., Indl. Govt. Tube Div. Westinghouse Circle. Horseheads. NY 
14845 ................................................................ 607-796-3271 

t Zenijh CRT & Components Operations. 1000 Milwaukee Ave, Glenview, IL 60025 
....................................................................... 312-391-7733 

Tubes, Cathode Ray, Special Purpose-2450 
Amperex Electronic Company, A Div. of North American Philips Corporalion, Providence 

Pike. Slatersville, RI 02876 ........................................... 401-762-3800 
Ball Electronic. Sys1erns Div. P. O. Box 569, Broomlield. CO 80020 ..... 303-46C>-5260 
Data Ray Corp. 452 Burbank Street. Broomlield. CO 80020 .. . . . . . . . . . .. 303-469-5173 
Hijachi America, LId.. 2210 O'Toole Ave.. San Jose, CA 95131 .......... 406-435-8300 
Hughes Aircraft Co. Induatrial Products Division, 6155 EI Camino Rea~ Carlsbad, CA 

92009 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 619-831-3000 
t Litton Sys1erns. Inc. Electron Dvcs. Div. 960 Induatrial Ad.. San Carlos. CA 94070 

....................................................................... 415-591-8411 
§ Mijsubishi Electronics, 991 Knox Stree~ Torrance. CA 90502 ........... 213-515-3993 

§t Rank Brimar Inc., 227 Technology Circle. Scotts Valley, CA 95066 ...... 406-438-6440 
Rauland-Zenijh Electronics Corp., 2407 W. North Ave.. Melrose PI<, IL 60160 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 312-45C>-8992 

PRODUCT INDEX &DIAECTORV 
t Raytheon Co.; Microwave & Power Tube Div. 190 Willow Sf.. Waftham, MA 02154 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 617-89&-8400 
Tektronix. Inc., P.O. Box 500, 76/260, Beaverton, OR 97077 ............ 800-835-9433 
Teklronix.lnc., Display Devices Operation, P. O. Box 500, Beaverton, OR 97077 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 503 627 6868 
Thomas Electronics, Inc., 100 Riverview Dr. Wayne. NJ 07470 .......... 201-696-5200 

§ Thomson Electron Tubes & Devices Corp., Thomson CSF, 550 Mount Pleasant Avenue, 
Dover, NJ 07801 ..................................................... 201-328-1400 

t Westinghouse Electric Corp. IndL Govt. Tube Div. Wes1inghouse Circle. Horseheads, NY 
14845 ................................................................ 607-796-3271 

t Zenijh CRT & Components Operalions. 1000 Milwaukee Ave.. Glenview, II. 60025 
....................................................................... 312-391-7733 

Tubes, Counting-2200 - See Vol. D 

Tubes, Flash-3700 
tAmglo, 5265 Michigan Ave.. RosemontlL 60018 ....................... 312-671-4321 
t EEV Inc., 4 Westchester Plaza. Elmsford, NY 10523 . . . . . . . . . . . . . . . . . . . .. 914-592-6050 

EG&G,Inc., Electro-Oplics Div. 35 Congress Sf.. Salem, MA 01970 ..... 617-745-3200 
§Shokai Far East. LId.. 280 North Central Ave.. Hartsdale. NY 10530 ..... 914-681-0700 
§ Siemens Components. Inc., Special Products Div. 186 Wood Ave. Sou1h, Iselin, NJ 

08830 ................................................................ 201-321-3400 
§Xenon Corp., 20 Commerce Way, Woburn, MA 01801 ................... 617-938-3594 

Tubes, Ignitron-2200 - See Vol. D 

Tubes, Image Converter-2450 
§A E G Corporation, Route 22-Orr Drive. P.O. Box 3800, Somerville. NJ 0887&-1269 

....................................................................... 201-231-6300 
. t EEV Inc., 4 Westches1er Plaza. Elmsford, NY 10523..................... 914-592-6050 

ElectroPhysics Corp. 48 Spruce Sf.. Nu1ley, NJ 07110 .........•........ 201-667-2262 
Harnamatsu Photonics KK. 325-6. Sunayama-Gho, Hamamatsu City, Shizuoka Prat, 

JAPAN ............................................................... 0534-52-2141 
H~achi America. ltd., 2210 OToole Ave.. San Jose. CA 95131 .......... 406-435-8300 

§IR Scientific, Box 110, Carlisle. MA 01741 ............................... 617-667-7110 
§ Thomson Electron Tubes & Devices Corp., Thomson CSF, 550 Mount Pleasant Avenue. 

Dover, NJ 07801 ..................................................... 201-328-1400 
Varian Associates, Electron Device Group, 611 Hansen Way, Palo Afto, CA 94303 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 415-493-4000 
§t Varo, Inc., Electron Devices Div., 2203 W. Walnu1 St, Garland, TX 75046 . 

....................................................................... 214-487-4129 
Wes1inghouse Electric Corp., Indl. Govt. Tube Div. Westinghouse Circle, Horseheads, NY 

14845 ................................................................ 607-796-3271 

Tubes, Indicator - See Tubes, Readout (Vol. B) 

Tubes, Magnetron - See Tubes, Microwave (Vol. A) 

Tubes, Microwave-3400 - See Vol. D 

Tubes, Photomultiplier-3700 
§Amperex Electronic Corp., Hicksville Div. Box 418 - 230 Duffy Ave. Hicksville, NY 11802 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 516-931-6200 
t Centronic, Inc. Morgan Crucible Co. Electronics Div. 1829 B DeHavil1and Dr. Dept E, 

Newbury Park, CA 9132C>-1702 . . . . . . . . . . . . . . . .• . . . . . . . . . . . . . . . . . . . . .. 805-499-5902 
§ Distribu10r & Special Products, Thomson Consumer Electronics, Inc., 2000 Clements 

Bridge Rd.. Deptford, NJ 08096 ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 609-541-3636 
Ealing Electro-Optics, New Englander Induatrial Park, HOlliaton, MA 01746 

...................................................... 617-429-8370;1-80(}-343-4912 
EG&G Gamma Scientific, Div. of EG&G Inc. 3777 Ruffin Rd.. San Diego, CA 92123 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 619-279-8034 
Gamma Scientific Inc., 3777 Ruffin Rd.. San Diego, CA 92123 ........... 619-279-8034 
Hamarnatsu Photonics KK. 325-6 Sunayama-Cho, Hamamatsu City, Shizuoka Prat, 

JAPAN ........................................•...................... 0534-52-2141 
Microscience.lnc., 182 Forbes Rd.. Braintree, MA 02184 ....... , ........ 617-849-1952 

§Shokai Far Eas~ Lid.. 280 North Central Ave. Hartsdale, NY 10530 ..... 914-681-0700 
§ Thomson Electron Tubes & Devices Corp. Thomson CSF, 550 Mount Pleasant Avenue. 

Dover, NJ 07801 ..................................................... 201-328-1400 
§tTHORN EMI Gencom Inc., 23 Madison Rd.. FairHeld. NJ 07006 ......... 201-575-5586 

Westinghouse Electric Corp., Indl. Govt. Tube Div. Wes1inghouse Circle, Horsehaads, NY 
14845 ................................................................ 607-796-3271 

Tubes, Readout (CRT, Cold-Cathode, Vacuum 
Fluorescent, Incandescent, etc.)-2450 

§ NEC ElectroniCS, Inc., 401 Ellis Street, Mountain View, CA 94039-7241, 
415-960-6000 ••.•••••••••••.••••••.•••.•••..••••••••••.••••• ao 1080-1081 

ACI Data Products, 17921 Sampson Ln. Huntington Beach, CA 92647 .. 714-842-2945 
§ A E G CorporatiOn, Rou1e 22-Orr Drive, P.O. Box 3800, Somerville. NJ 08876-1269 

· .............. : . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201-231-8300 
Ball Electronic. Sys1ems Div. P. O. Box 589, Broomlield. CO 80020 ..... 303-46C>-5260 

t Displays. Inc., Mifflin Countey Indl. Pk, Rle. 4, Box 6AAA. Lewislown, PA 17044 
.. . . . . .. . . .. . . . .. .. .. . .. . . . . . . . . .. . .. . .. . .. . .. . . .. . ... . . . .. . ... .... . . .. 717-242-2541 

t EEV Inc., 4 Wes1chester Plaza. Elmsford, NY 10523 . . . . . . . . . . . . . . . . . . . .. 914-592-6050 
t ERA/REFAC Electronics, Inc., Wes1 Hill Rd.. Winsted. CT 06098 ........ 203-379-2731 

Hijachi America. Ltd.. 2210 O'Toole Ave., San Jose. CA 95131 .......... 406-435-8300 
§ Industrial Electronic Engineers. 7740 Lemona Ave. Van Nuys. CA 91405 

....................................................................... 818-787-0311 
Infodex.lnc., 10 Venus Dr., Wolooll. CT 06716 .......................... 203-757-9291 

§Mijsubishi Electronics, 991 Knox Street. Torrance, CA 90502 ........... 213-515-3993 
Plasmarc Technologies. Inc. 180 Passaic Avenue, Fairfield. NJ 07006 .. 201-575-0870 
Raulancl-Zenijh Electronics CoJp. 2407 W. North Ave.. Melrose Pk, IL 60160 

.. . .. ... .. .. . . . . . . . .. . .. . . . . . . . ... . .. . . .. .. . .. . . .. .... .. . ... . ...... .. .. 312-45cr8992 
Teklronix.lnc., Display Devices Operation, P. O. Box 500, Beaverton, OR 97077 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 503 627 6868 
§tTeftron, Inc. 2 Riga Lane. Birdsboro, PA 19508 ......................... 215-582-2711 

§ Thomson Electron Tubes & Devices Corp. Thomson CSF, 550 Mount Pleasant Avenue, 
Dover, NJ 07801 ..................................................... 201-328-1400 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
Westinghouse Electric Corp. Indl. Govt Tube Div., Westinghouse Circle, Horseheads, NY 

14845 ...... .. ................................................ 607-796-3271 

Tubes, Strobe - See Lamps, Stroboscopic Source (Vol. B) 

Tubes, TV Camera Pickup-3700 
§ Amperex Electronic Company, A Div. of North American Philips Corpcration, Providence 

Pike, Slatersville, RI 02876 ........................................... 401-762-3800 
ATV Research, Inc. 1301 Broadway, Dakota cny, NE 68731 ",',....... 402-987-3771 
Centronic, Inc. Morgan Crucible Co. Electronics Div. 1829 B DeHavilland Dr. Dept E, 

Newbury Park, CA 9132G-1702 ............................ , . . . . . . . . .. 805-499-5902 
§ Distributor & Special Products, Thomson Consumer ElectroniCs, Inc. 2000 Clements 

Bridge Rd., Deptford, NJ 08096 ........ , , . , . . . . . . . . . . . . . . . . . . . . . . . . . .. 609-541-3636 
t EEV Inc., 4 Westchester Plaza, Elmsford, NY 10523. . ..... ,........ 914-592-6050 

Hamamatsu Photonics KK., 325-6 Sunayama-Cho, Hamamatsu cny, Shizuoka Pref, 
JAPAN ...................................... ,........................ 0534-52-2141 

Hitachi America, Ltd, 2210 OToole Ave. San Jose, CA 95131 .......... 408-435-8300 
§tTeHron, Inc. 2 Riga Lane, Birdsboro, PA 19508 ......................... 215-582-2711 

§ Thomson Electron Tubes & Devices Corp, Thomson CSF, 550 Mount Pleasant Avenue, 
Dover, NJ 07801 ......................... 201-328-1400 

§t Vicon Industries, Inc., 525 Broad Hollow Rd., Melville, NY 11747 ........ 516-293-2200 
t Westinghouse Electric Corp., Indl. Govt Tube Div., Westinghouse Circle, Horseheads, NY 

14645 ..................................... .................... ..... 607-796-3271 

Tubes, Transmitting-1900 - See Vol. D 

Tubes, X-ray-2200 - See Vol. D 

Tubes (MIL), Indicator & Pickup-2440 
t EEV Inc. 4 Westchester Plaza, Elmsford, NY 10523 . . . . . 914-592-6050 

§t TeHron, Inc. 2 Riga Lane, Birdsboro, PA 19508 .. ,............... . .. 215-582-2711 

Tubes (MIL), Microwave-2440 
§t Amperex Electronic Corp. Hicksville Div., Box 418 - 230 Duffy Ave., Hicksville, NY 11802 

........................ " ... .' .................... , ......... , ......... 516-931-6200 
t EEV Inc., 4 Westchester Plaza, Elmsford, NY 10523 . , . . . .. . .. ,......... 914-592-6050 

Hughes Aircraft Co. Electron Dynamics Div. 3100 W. LomHa Blvd, P.O. Box 2999, 
Torrance, CA 90509-2999. , .................... , .................. 213-517-6000 

t Litton Systems, Inc. Electron Dves. Div. 960 Industrial Rd., San Carlos, CA 94070 
......................... , .. ,............... . ........ 415-591-8411 

Thomson Electron Tubes & Devices Corp., Thomson CSF, 550 Mount Pleasant Avenue, 
Dover, NJ 07801 ................. , .................................. 201-328-1400 

§t Varian Associates, Electron Device Group, 611 Hansen Way, Palo AHo, CA 94303 
...................... , ..... , . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 415-493-4000 

t VTM Microwaves, Inc. 4975 W. 80 Ave. Westminster, CO 80030 ....... 303-426-6866 

Tubes (MIL), Power & Gas, Planar-2440 
§t Amperex Electronic Corp. Hicksville Div. Box 418 - 230 Duffy Ave. Hicksville, NY 11802 

.............................................................. , ....... 516-931-6200 
t EEV Inc., 4 Westchester Plaza, Elmsford, NY 10523 .......... '" . ' . . . . . .. 914-592-6050 

§t Varian Associates, Electron Device Group, 611 Hansen Way, Palo Mo, CA 94303 
......................... , ............... ' ............... , ............. 415-493-4000 

t Westinghouse Electric Corp., Indl. Govt Tube Div. Westinghouse Circle, Horseheads, NY 
14845 .................................... '" .. , ............. '" ...... , 607-796-3271 

Tubes (MIL), Receiving, & Tube Shields-2440 
Dearbom Wire & Cable, Inc. 250 W. Carpenter, Wheeling IL 60090 ...... 312-459-1000; 

80(}-323-0198 
t EEV Inc, 4 Westchester Plaza, Elmsford, NY 10523 . . . . . . . . 914-592-6050 

Tubing, Ceramic-2500 - See Vol. C 

Tubing, Fiberglass-2800 - See Vol. C 

Tubing, Glass-2500 - See Vol. C 

Tubing, Heat Shrinkable-Also See Caps, Forms & Tapes, 
Heat Shrinkable-2800 - See Vol. C 

Tubing, Metal-2500 - See Vol. C 

Tubing, Paper-2800 - See Vol. C 

Tubing, Plastic-Also See Tubing, Spaghetti-2800 - See 
Vol. C 

Tubing, Spaghetti-2800 - See Vol. C 

Tubing, Spiral Wrap-2800 - See Vol. C 

Tubing, Waveguide-3450 - See Vol. A 

Tubing, Zipper-2800 - See Vol. C 

Tuners, AM/FM-1300 - See Vol. D 

Tuners, Microwave-3450 - See Vol. A 

Tuning Forks-2300 - See Vol. A 

Tweezers, Manual & Vacuum-5400 - See Vol. C 

Ultraviolet Inspection Lighting-Also See Microscopes, 
Ultraviolet-4100 - See Vol. D 

Urea Formaldehyde - See Plastic Raw Materials (Vol. C) 

Valves, Solenoid-4550 

Valve Position Indicators/Transmitters-5500 
Ell Systems, Polaris Indl. Enlprs., 215 Via DeI,NO/1II, Oceanside, CA 92054, 

619-757·7770 ...•.•..•.••••••••.••••••••••.•••••••••••••. A.2074, B·1205 
§ Allied Precision Electronics Corp" 1702-D Ponderosa, College Station, TX 77840 

,." ....... ,., ............ ,', ......... , .............. ' ................. 409-693-5397 
§ Jamesbury Corp. Div. of Combustion Engineering, Inc., 640 Lincoln St, Worcester, MA 

01605., ............... , ......... , .. " ........... ,., .................. 617-852-0200 
§ Norgren, 5400 South Delaware, Littleton, CO 8012G-1663 ..... ,........ 303-794-2611 
§ Regdon Solenoid, Inc. 3713 Grand Blvd., Brookfield, IL 80513 .. ,., ..... 312-485-5152 

Valve Positioners & Actuators-4750 - See Vol. A 

Valves, Solenoid-4550 
§ DeHrol Controls, 2745 S. 19th St., Milwaukee, WI 53215, 414-671-6800 

.•••.••••.•.. .••••••.•..••••••• .•••..•.•••••••.••••••••••••• B·1615-1616 
t Electronic SpeclaHy Corp., 14511 N.E. 13th Ave., P.O. Box 3501, Vancouver, WA 

98668-3501,206-574-5000 ................................... B.1624-1625 
Regdon Solenoid, Inc., 3713 Grand Blvd., Brookfield, IL 60513,312-485-5152 

................................................................. B·l634 
§Airmatic-Allied, 185 Park Dr., Wilmington, OH 45177 ..... "." .......... 513-382-1891 

§t Automatic Switch Co., 5G-60 Hanover Roed, Florham Park, NJ 07932 
"" .... ,."., .... , ..... ,.................................. 1-201-966-2000 

§t Barksdale Controls Div., lmo Delaval Inc. 3211 Fruttland Ave. P.O. Box 58843, Los 
Angeles, CA 90058 ................................................... 213-589-6181 

t Bendix Corp" Electrodynamics Div., 11600 Shennan Way, N. Hollywood, CA 91605 
.... , ................................................................. 818-765-tOl0 

§Crouzet Controls, Inc., 1083 State Pkwy. Schaumburg, IL 60173 , ....... 3t2-843-22oo 
Della Products Corporation, 3823 Spinnaker Ct., Fremont CA 94538 . . .. 415-77(}-0660 

t EEMCO Div., Datron Systems Inc., 4585 Electronics PI. Los Angeles, CA 90039 
.,., ... , .. , .... , .... , .. , ......... , .......................... , ......... 818-247-7060 

§ Industrial Computer Designs, Inc. 31264 La Baya Drive, Westlake Village, CA 91362 
........... " .. , .. , ... , ........ , ................. 818-889-3179 

§ ITT General Controls Div., Inti. Telephone & Telegraph Corp. 801 Allen Ave., Glendale, 
CA 91201 .. ,., ................. , ...... "., ............ , .... , ....... ,. 213-842-6131 

§ Jamesbury Corp" Div. of Combustion Engineering Inc., 640 Lincoln St, Worcester, MA 
01605 . .. .. .. . .. . .. .. . .. . .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .... 617-852-0200 

§ H Kuhnke, Inc., 26 W. Highland Ave. Atlantic Highlands, NJ 07716 ....... 201-291-3334; 
80(}-221-0714 

tUsk, G. W., Co., 2 South St, Clifton Springs, NY 14432 .................. 315-462-2611 
§ Magnatrol Valve Corp. 67 Fifth Ave. Hawthorne, NJ 07507 ............. 201-427-4341 

Norgren, 5400 South Delaware, Littleton, CO 8012G-1663 .............. 303-794-2611 
Parker Hannnin Corp. 17325 Euclid Ave., Cleveland, OH 44112 ......... 216-531-3000 

t SR Engineering, BW/IP Intemationa~ Inc. 13961 Nautilus Dr. Dept E, Garden Grove, CA 
92643 . . . . . . . . . . . . . . . . . . . .. . .. . .. . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . ... 714-554-4200 

Varian Assocs., Indl. Equip. Grp., 611 Hansen Way, Palo Mo, CA 94303 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . ... 415-493-4000 

Veeco Instruments Inc. Terminal Dr. Plainview, NY 11803 .............. 516-349-8300 

Valves, Vacuum-4100 - See Vol. D 

Varactors - See Diodes, Varactor (Vol. A) 

Varistors - See Resistors, Voltage Sensitive (VOl, A) 

VCXO - See Oscillators, Voltage Controlled Crystal 

VHF Equipment - See Generators (Vol. D), Receivers 
(Vol. D), etc. 

Vibration Surveys - See Services, Vibration Surveys 
(Vol. D) 

Vibration Test Systems - See Testers, Vibration (Vol. D) 

Vibrators-4050 - See Vol. D 

Video Components & Equipment - See Specific 
Component: Amplifiers (Vol, D), Cameras (Vol. D), 
Networks (Vol. D), etc. 

Viewers (MIL), Infrared-3475 - See Vol. D 

Viewing Hoods, Cathode Ray Tube-2975 - See Vol. D 

Vinyl Compounds - See Plastic Raw Materials (Vol. C) 

Vises-5400 - See Vol. C 

Visual Micro Inspection Systems-2900 - See Vol. D 

VLF Equipment - See Receivers (Vol. D), Transmitters 
(Vol. D), etc. 

VME Bus Cards-2025- See Vol. D 

VOice Recognition Equipment - See Recognition 
Equipment, Speech (Vol. D) 

Voltage Selector - See Adaptors, US to European Power 
(Vol. C) 

Voltage Sources-4000 - See Vol. D 

Voltmeter, Electrostatic-2900 - See Vol. D 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Warning Systems, Ughtning-4300 

Wafer Fabrication, Semiconductor - See Semiconductor 
Wafer Fabrication (Vol. D) 

Wall Plates - See Boxes, Junction, Outlet & Wall Plates 
(Vol. C) 

Warning Systems, Lightning-4300 
Avex Electronics, 1683 Winches1er Rd., P.O. Box 1026, Bensalem, PA 19020 

.. . .. .. . .. . .. . . .. . .. . .. . .. . . . .. . .. . .. . .. . .. .. . .. .. . .. . .. 215-638-1515;flOO.345..1295 
Mauell Corp., 31 Old Cabin Hollow Rd., P.O. Box 339, Dillsburg, PA 17019 

· ............. '. .. . .. . .. . .. . .. . . . . . . .. . . . . .. .. ... .. . . . • . .. .. . .. .. ... .. .. 717-432-8686 

Warning Systems (MIL), Computerized-3475 - See 
Vol. D 

Warning Systems (MIL), EW-3475- See Vol. D 

Warning Systems (MIL), IR-3475 - See Vol. D 

Warning Systems (MIL), Laser-3475 - See Vol. D 

Warning Systems (MIL), SAM Launch-3475 - See Vol. D 

Washers, Lock-2825 - See Vol. C 

Washers, Plain-2825 - See Vol. C 

Washers, Shoulder-2825 - See Vol. C 

Waveguide-Coax Adapters-3450 - See Vol. A 

Waveguides-3450 - See Vol. A 

Waveguides (MIL)-2440 
Alpha Inds., Inc. - TRG Millimeter Comp. 651 Lowell Sf., Methuen, MA 01844 

· . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617-682-4661 
. t Ark EIctms. Corp., 1325 Industrial Hwy. Soulhampton, PA 18966 ........ 215-322-6510 
§t Dielectric Communications, General Signal, Tower Hill Rd., Raymond, ME 04071 

........................................................ 207-655-4555;800-341-9678 
Lectronic Research Labs., Inc., 1423 Ferry Ave., Camden, NJ 08104 . . . .. 609-541-4200 

t Mitec Electronics, 104 Gun Avenue, Pointe Claire, QUEBEC, CANADA H9R 3X3 
· . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 514-694-6666 

Telephonics Corporation/PRD Instruments, 770 Park Avenue, Huntington, NY 11743 
................................................................. 516-549-6415/6102 

Wave Soldering Equipment - See Soldering Equip, Printed 
Circuit (Vol. C) 

Wave Traps - See Filters, Antenna (Vol. A), Filters, 
Microwave (Vol. A), etc. 

Welding Equipment & Accessories (Excl. Equipment for 
Semiconductor Devices)-5400 - See Vol. C 

Welding Machines, Laser-4100 - See Vol. D 

White Noise Generator Modules - See Generators, White 
Noise (Vol. ), Diodes, Noise 

White Printers-4200 - See Vol. C 

Windows, Sapphire.2500 - See Vol. C 

Windows, Shielded - See Shields, RF (Vol. C) 

Wire & Cable Ties-2825 - See Vol. C 

Wire, Airframe-2440 
§t Belden Wire and Cable, Cooper Industries, P.O. Box 1980, Richmond, IN 47375, 

317-983-52OO;800·BELDEN-1 ................................. Co1772,1813 
§t Brim Electronics, P.O. Box 336 E, Fair Lawn, NJ 07410, 201·796-2886 ••• Co1816 
§t Oaburn Electronics .. Cable Corp., 70 oak St., Norwood, NJ 07648, 201·768-5400 

................................................................. Co1838 
§t Judd Wire, High VoHage Engrg., 57 Turnpike Rd., Turners Falls, MA 01376, 

413-863-4357 ••••••••.••••••••.•••••••.••••••••••••••••••.••••••• Co1857 
MWS Wire Indualrlea, 31200 Cedar Valley Dr., Westlake Village, CA 91362, 

818·991-8553 ••.••••••••••••••••••••••.•••••••••••••••••••••••.•• Co1872 
tBarceI Wire & Cable Corp., Electronics Div, 2851 Aton Ave., Irvine, CA 92714 

· ...... ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 714-863-0300 
t BRlntee Corp, Brand-Rex Cable Systems Division, 1600 W. Main SI., Willimantic, CT 

06226-1128 .... .. . .. . .. . .. . .. . . .. . . . . . . . . . . .. . . . . . . . . . .. . . . .. . . . . . . .. 203-456-8000 
§t Consolidated Electronic Wire & Cable, 11044 King SI., Franklin Park, IL 60131·1412 

.. .. .. . .. . .. .. .. . .. ... . .. .. . . .. . .. . . . . .. . .. .. . .. . .. . . . . . .. . . .. .. . . . . .. . 312-455-8830 
§Custom Cable Corp., 242 Butler Sf., Westbury, NY 11590 ............... 516-334-3600 

§tDearbom Wire & Cable, Inc., 250 W. Carpenter, Wheeling, IL 60090 ...... 312-45!Hooo; 
800-323-0198 

Delco Wire .. Cabie, Inc., 257 Rittenhouse Cir, Bristo( PA 19007 ....•... 215-785-0511 
t Electro Weave, 425 Shrewsbury Sf., Worces1er, MA 01804 .............. 617-752-8932 

§t FL Surprenant Div, 172 Sterling Sf., Clinton, MA 01510 ................. 617-368-1401 
tGaitte, 2 Tower Dr, Wallingford, CT 06492 .............................. 203-265-7126 
t General Wire Products, Inc., 425 Shrewsbury Street, Worcester, MA 01604 

.. . .. .. .. . ... .... .. . .. . . . . .. .... . .. . ... . •. . . ..• .. . .. .. .. .. . .•.. .. . .. ... 617-752-8260 
t W. L Gore .. Assocs., 555 Paper Mill Ad., Newark, DE 19714 ........... 302-738-4680 
tGSI Corp., 1917 Gl'e!lflspring Or, Timonium, MD 21093 ................. 301-252-1768 

Judd Wire, High Voftage Engr~ 870 Los Vallecitos Blvd., San Marcos, CA 92069 
...... ; ................................................................ 619-744-7720 

PRODUCT,INDEX' & DIRECTORY 
§t King Wire & Cable Corp. 179-45 110 Ave., Jamaica, NY 11433 ......... 718-657-4422 
§tOlympic Wire & Cable, 1 Madison Rd., Fairfield, NJ 07006 ............ ,. 201-227-7996 
§t Philadelphia Insulated Wire Co. Inc, 333 New Albany Ad., Moorestown, NJ 08057 

............................................. :. .. . .. .. .. . . . . . . .. . . . . . .. 609-235-6700 
t Plastoid Corporation, 45 Gingerbread Castle Rd:, Hamburg, NJ 07419 .. 201-827-7141 

§t Specially Cable Corporation, P.O. Box 50, Wallingford, CT 06492 ........ 203-265-7126; 
800-243-3959 

§t Standard Wire & Cable Co., 2345 Alaska Ave., EI Segundo, CA 90245 ... 213-536-0006; 
(800)-447-0006/821-5276 

Storm Products Co, 116 Shore Drive, Hinsdale, IL 60521 ............... 312-323-9121 
§t Tensolite Company, Subsidiary of Cadisle Corp., Old Post Rd., Rle. 9A,· Buchanan, NY 

10511 ................................................................ 914-737-5600 
tThermax Wire Corp., 32-02 Linden PI. Flushing, NY 11354-2897 ; ...... 718-939-8300 
tUniled Wire & Cable Corp" 425 Shrewsbury Sf., Worces1er, MA 01604 .. 617-757-3872 

§t Veriex Compuler Cable & Products, 61 Execu1ive Blvd., Farmingdale, NY 11735 
....................................................................... 516-293-1610 

t Victor Wire .. Cable Corp., 3601 Holdrage Ave., Los Angeles, CA 90016 

Wire, Antenna (All Types)-6000 - See Vol. C 

Wire, Bare, Copper-6000 - See Vol. C 

Wire, Bare, Nickel-6000 - See Vol. C 

Wire, Bare, Nickel-Chrome-6000 - See Vol. C 

Wire, Bonding-6000 - See Vol. C 

213-870-9933 

Wire, Braid (Excluding Shielding)-6000 - See Vol. C 

Wire, Braid (Shielding) - See Braid, Cable (Vol. C) 

Wire, Ceramic Insulated-6000 - See Vol. C 

Wire, Clad (All Types)-6000 - See Vol. C 

Wire Cutting & Stripping - See Services, Wire Cutting & 
Stripping (Vol. D) 

Wire, Enamel Insulated - See Wire, Hookup (All Types) 
(Vol. C) 

Wire, Fiberglass Insulated - See Wire, Glass Insulated 
(Vol. C) 

Wire, Flame Retardant-6000 - See Vol. C . 

Wire, Flat Strip -'- See Cable, Flat (Vol. C) 

Wire, Glass Insulated-6000 - See Vol. C 

Wire, Gold-2825 - See Vol. C 

Wire, Guy-6000 - See Vol. C 

Wire, Heater - See Cable, Heater (Vol. C) 

Wire, High Temperature (Over 125°C)-6000 - See Vol. C 

Wire, High Voltage,(1000 Volts & Over)-6000 - See 
Vol. C 

Wire, Hookup (All Types)-6000 - See Vol. C 

Wire, l.rradiated-6000 - See Vol. C 

Wire, Lead-in & Ground-6000 - See Vol. C 

Wire, Litz-6000 - See Vol. C 

Wire, Magnet-6000 - See Vol. C 

Wire Markers (All Types)-Also See Strips Marker & 
Fanning-6000 - See Vol. C 

Wire, Multiconductor - See Cable, Multiconductor (Vol. C) 

Wire Nuts-2500 - See Vol. C 

Wire, Plastic Insulated - See Wire, Hookup (All Types) 
(Vol. C) 

Wire, Plated (All Types)-6000 - See Vol. C 

Wire, Radiation Resistant"6000 - See Vol. C 

Wire, Resistance-6000 - See Vol. C 

Wire, Semiconductor Lead-6000 - See Vol. C 

Wire, Shielded-6000 - See Vol. C 

Wire Shielding-Also See Braid, Cable-4525 - See Vol. C 

Wire, Stainless Steel-6000 - See Vol. C 

Wire, Strain Gauge-6000 - See Vol. C 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 
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Wire Connectors-2100 - See Vol. C 

Wire Strippers, Automatic-4100 - See Vol. D 

Wire Strippers, Chemical - See Chemicals, Wire Stripping 
(Vol. C) 

Wire Strippers, Manual-5400 - See. Vol. C 
Wire Strippers, Thermal-5400 - See Vol. C 
Wire, Test Lead-6000 - See Vol. C 

Wire, TFE Insulated-6000 - See Vol. C 

Wire, Thermocouple-6000 - See Vol. C 
Wire, Transmission - See Cable, Transmission Line 

(Vol. C) 

Wire, Twisted Pair - See Cable, Twisted Pair (Vol. C) 

Wire (MIL)-2440 
ABL Electronics Supply, Inc., 1736 Front St, Yorktown Hgts., NY 10598, 

914·962·2253 .•.•..•..•••.•.•...•....•.•....•.•...•.•.....••..•.• C-1768 
§t American Insulated Wire Corp., Leviton Mfg. Co., 36 Freeman St, Pawtucket, RI 

02862,401·726-0700 .•.••.•..•••.•.•.•••..•.•.•••.•...•••••..•••• C-1770 
§t American Wire & Electronics, 3198K Airport Loop Drive, Costa Mesa, CA 92626, 

714·957·6905 ..•.•.•.••.•...•..••.••.•...•..•.•...•..•..•.•...••• C-1771 
§t Brim ElectroniCS, P.O. Box 336 E, Fair Lawn, NJ 07410, 201·796·2886 

..••..•.••••..••...•... .. .•.. ...•..•. •.•.••••••.•.•. ..••.••. C-1816·1819 
Carol Cable Co. Inc., 249 RooseveH Ave., Pawtucket, RI 02862,401·724-9605 

.•.•.•..•..•.••••••••••••...•.•..•.•••••••..••••..••.••.•••.••.•• C-1827 
Caton Connector Corp., Jones River Indl. Pk., 20 Wapping Rd., Kingston, MA 

02364,617-585-4315 ..•.•.••••.•...•••••.•••••••...••••••••••••.• C-1300 
§t Daburn Electronics & Cable Corp., 70 Oak St, Norwood, NJ 07648, 201-768-5400 

•..••.•.....•.••••.•....•...•..•••.•.•••••....••••.•.•..•...••••• C-1838 
§t Judd Wire, High VoHBge Engrg., 57 Turnpike Rd., Turners Falls, MA 01376, 

413-863-4357 •.•..•••.•.•.•.•..•...•...•••.••.•..•••..••• B-1012, C-1857 
t Molecu-Wire, P.O. Box 495, Fanningdaie, NJ 07727, 201-938-9473 .• C-1865,1869 

MWS Wire Industries, 31200 Cedar Valley Dr., Westlake Village, CA 91362, 
818-991-8553 •••.•.••.•..••.•..•••.•..•••...•.•..•.•..•.•.•....•• C-1872 

National Wire & Cable Corp., 136 San Fernando Rd., Los Angeles, CA 
90031-1780,213-225-5611 ................................... C-1874-1876 

§t Alpha Wire Corp .• 711 Lidgerwood Ave. P.O. Box 711. Elizabeth. NJ 07207-0711 
. . . . .. . . . . . . . . .. . . . . . . . .. . . . . . . . . . . . . .. . .. . . . . . . . . .. . . . . . . .. . . .. 201-925-8000 

§t Amphenol Products, 4300 Commerce Ct, Lisle, IL 60532 ............... 312-983-3500 
Apex Microtechnology Corp. 5980 N. Shannon Rd, Tucson,l\Z. 85741 ................ . 

602-742-8600 
§tConsolidated Electronic Wire & Cable, 11044 King St, Franklin Park, IL 60131-1412 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312-455-8830 
§Cooner Wire Co., 9186 Independence Ave. Chatsworth, CA 91311 ...... 818-882-83t 1 

Dearborn Wire & Cable, Inc., 250 W. Carpenter, Wheeling, IL 60090 ...... 312-459-1000; 
800-323-0198 

t Gavitt Wire & Cable, Brookfield, MA 01506 .............................. 617-867-6476 
General Electric Co. Accessory Equipment Plant 1285 Boston Ave. Bridgeport, CT 

06602 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-382-2000 
§ International Wire Products Co. 500 W. Main St, Wyckoff, NJ 07481 .... 201-891-5800 

§t Judd Wire, High Vo~age Engrg., 870 Los Vallec~os Blvd, San Marcos, CA 92069 
.......................................................... ............ 619-744-7720 

lynn Electronics, 915 Pennsylvania Blvd., Feasterville, PA 19047 ........ 215-677-6700; 
800-523-6075 

tMarkel Corp., P.O. Box 752, NOrristown, PA 19404 ...................... 215-272-6960 
Raychem Corp., Elctms. Grp. 300 Constitution Dr., Menlo Park, CA 94025 

...................................................................... 415-361-3860 

Wire (MIL)-2440 

§t SpeciaHy Cable COrporation, P.O. Box 50, Wallingford, CT 06492 ....•... 203-265-7126; 
800-243-3959 

§t Standard Wire & Cable Co., 2345 Alaska Ave. EI Segundo, CA 90245 ... 213-538-0006; 
(800)-447-0006/821-5276 

t Vertex Computer Cable & Products, 61 Executive Blvd., Farmingdale, NY 11735 
............................................................... 516-293-1610 

§t Whitmor Wire & Cable, 27737 Ave. Hopkins, Valencia, CA 91355 ....... 805-257-2400 
§tWilco Wire & Cable Co., Inc. 1921 Las Plumas Ave. San Jose, CA 95133 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-926-6880 

Wire Twisters, Automatic-5400 - See Vol. C 

Wire Twisters, Manual-5400 - See Vol. C 

Wire Ways-6000 - See Vol. C 

Wirewrapping Services - See Services, Wirewrapping 
(Vol. D) 

Wiring Panels & Boards, Computer - See Boards, 
Programming (Vol. C) 

Word Processors, Shared Logic Systems-2025 - See 
Vol. D 

Word Processors, Standalone Systems-2025 - See 
Vol. D 

Work Positioners, Circuit Board & Chassis - See 
Holders, Circuit Board (Vol. D), Jigs (Vol. D) 

Work Room, Shielded-1400 - See Vol. C 

Work Stations, Laminar Flow-4100 - See Vol. D 

Work Stations/Decks, Data Entry-1400 - See Vol. C 

Wrenches-5400 - See Vol. C 

X-ray Detector Arrays (For Industrial Inspections)-41 00 
- See Vol. D 

X-ray Imaging System-4100 - See Vol. D 

X-ray Inspection Equipment-4100 - See Vol. D 

X-V Axis Tables - See Simulators, Motion (Vol. D) 

X-V-Z Systems, Programmable-2550 - See Vol. D 

Vokes, Deflection, CRT-1800 - See Vol. A 

Vokes, Deflection, Oscilloscope-1800 - See Vol. A 

Vokes, Deflection, Radar PPI-1800 - See Vol. A 

Vokes, Deflection, TV Camera-1800 - See Vol. A 

Zener Diodes - See Diodes, Zener 

Zone Boxes, Thermocouple - See Thermocouples, 
Elements & Accessories (Vol. B) 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 
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TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

88/89 EDITION OF EEM 
Abbreviations/Acronyms 

., ......... A·1l34, 8·1098, C·1082, 0·1038 
ASCII C6de ...................................... 0·1073 
Batteries, Product Selection Guide ..... 0·1428 
Batteries & Fuel Cells, . 

Characteristics ............................. 0·1454 
Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide ................. C·1003 
Capacitors, Basic Formulas ............... A·1 030 
Capacitors, Miniglossary ................. A·1027 
Capacitors, Product Selection Guide .. A·1003 
Coils, Chokes, Inductors, 

Product Selection Guide ................ A·1193 
Conductors, Maximum Current 

Capacity of Copper & Aluminum ..... C·1760 
Connectors, Miniglossary ................ C·13 74 
Connectors, Terminals & Sockets, 

Product Selection Guide ................. C·1127 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide ............................ A·13 31 

Delay Lines, Product Selection 
Guide ........................................... A·1495 

Discrete Semiconductors, Product 
Selection Guide ............................ A·2113 

Displays, Readouts, & CRTs, 
Product Selection Guide ................. 8·1033 

EBCDIC Code .................................. 0·1162 
Encapsulation, Miniglossary .............. C·111 0 
Fans, Blowers, Cooling Equipment &. 

Heat Exchangers, Product 
Selection Guide ............................. C·1643 

Filters, Product Selection Guide ......... A·1633 
IC Master. ..... ; ................................. A·1718 
Instruments, Panel Meters, Product 

Selection Guide ............................. 0·1350 
Instruments, Test & Measuring, 

Product Selection Guide ................. 0·1190 
Interconnection Systems, Product 

Selection Guide ............................. C·1 71 9 
Keyboards & Keypads, Product 

Selection Guide ............................. 8·1808 
Lamps, Lights, & Inductors, Product 

Selection Guide ............................. 8·11 04 
Logofinder & Trademark Directories .... C·9 01 
Microwave Components, Product 

Selection Guide ............................. A·1 761 

Military Qualified Products List ........... 8·1 003 
Motors, Drives, & Rotating Components, 

Product Selection Guide ................ 8·1181 
Opto Semiconductors, Miniglossary .. 8·1262 
Oscilloscopes, Product 

Selection Guide ............................. 0·1408 
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A 
AC alternating current 
ABS acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard code for 

infonnatiun interchange 
ASIC application specific IC 
ATE automatic test equipment 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CAMAC computer automated measurement and control 
CATV cable television or community antenna 

television 
CCC (leaded) c~ramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
D/ A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded decimal interchange 

code 
EEPROM electrically erasable PROM 
EIA Electronic Industries Association 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene Copolymar, 

200" Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide FET 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 

H[POT test, measurement and diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

Ie integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JEDEC Joint Electronic Device Engineering Council 
JFET junction FET 
JMOS junction MaS 

K 
kHz kilohertz (10 3 

KSR keyboard send /receive 

L 
LC inductance capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement transfonner 

M 
MASER microwave amplification by stimulated 

emission of radiation 
MA TV ma<;ter antenna television 
IlF microfarad 
MHz megahertz 
MID microcomputer interface board 
MIC microwave IC 
MIPS million instructions per second 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor FET 
MOSIGT metal oxide semiconductor insulated-gate 

transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MS} medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment manufacturer 
OR a logical operator 

P 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative (transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction transistor 

Q 
QAM quadrature amplitude modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered switch 
SIMM single in-line memory module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of expansion 
TXCO temperature compensated crystal oscillator 
TFE tetrafluoride ethylene propylene Copolymer, 

250" Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS unintenuptible power supply 

V 
VAC volts (of) alternating current 
V AN value added network 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz to 300 MHz) 
VHSIC very high speed integrated circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME"virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 
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ALL NEW with this 
edition of EEM 

GET ............. ----~-.... " ... "'.--.. -' ...------.. ORGANIZED! 
Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes:' you probably already 
have the EEM File System. But, if you said "No:' 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all ofthe cross refer
ence cards that apply. 

There are thousands of EEM Fi Ie Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age: The package contains everything you 
need to set up your very own filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order. please add $5.00 for postage 
and handling. An invoice will accompany your 
System. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 
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1 1 0 0 12 FF FS , < L \ I I 
1 1 0 1 13 CR GS - = M ] m } 
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Control Character Representations Special Graphic Characters 
NUL Null DLE Data link Escape {CC} SP Space < Less Than 

SOH Start of Heading {CC} DC1 Device Control 1 Exclamation Point Equals 

STX Start of Text {CC} DC2 Oevice Control 2 Logical OR > Greater Than 

ETX End of Text (CC) DC3 Device Control 3 Quotation Marks Question Mark 

EOT End of Transmission (CC) DC4 Device Control 4 # Number Sign @ Commercial At 

ENQ Enquiry (CC) NAK Negative Acknowledge (CC) $ Dollar Sign [ Opening Bracket 

ACK Acknowledge {CC} SYN Synchronous Idle (CC) % Percent \ Reverse Slant 

BEL Bell ETB End of Transmission Block (CC) & Ampersand 1 Closing Bracket 

BS Backspace (FE) CAN Cancel Apostrophe 1\ Circumflex 

HT Horizontal Tabulation (FE) EM End of Medium Opening Parenthesis -, Logical NOT 

LF line Feed (FE) SUB Substitute Closing Parenthesis Underline 

VT Vertical Tabulation (FE) ESC Escape Asterisk G rave Accent 

FF Form Feed (FE) FS File Separator (IS) + Plus { Open ing Brace 

CR Carriage Return (FE) GS Group Separator (IS) Comma Vertical Line {This graphic is 
SO Shift Out RS Record Separator (IS) Hyphen (Minus) stylized to distinguish it from 
SI Shill In US Unit Separator (IS) Period (Decimal Point) Logical OR) 

DEL Delete Slant } Closing Brace 
(CC) Communication Control 
(FE) Format Effector Colon Tilde 

(IS) Information Separator Semicolon 



System Anode Cathode 

Primary: 
leclanche Zn Mn02 

Magnesium Mg Mn02 

Organic cathode Mg m-ONB 
Alkaline Mn02 Zn Mn02 

Mercury Zn HgO 
Mercad Cd HgO 
Silver oxide Zn AgO 
Zinc-air Zn Air (02 ) 

li-organic electrolyte li b 

Secondary: 

lead-acid Pb Pb02 

Edison Fe Ni oxides 

Nickel-cadmium Cd Ni oxides 

Silver-zinc 'Zn AgO 

Silver-cadmium Cd AgO 

Zinc-nickel oxide Zn Ni oxides 

Zinc-airc Zn Air (02) 

Cadmium-airc Cd Air (02 ) 

Zinc-02 Zn O2 
H2-02 H2 O 2 

ReseNe: 

Cuprous chloride Mg CuCi 

Silver-chloride Mg AgCl 

Zinc-silver oxide Zn AgO 

Thermal Ca b 

Ammonia-activated Mg m-ONB 

High- NA S 

temperature li S 

Solid electrolyte Ag Po/yiodide 

Fuel cell: 

Hydrogen c H2 Air 

Hydrazinec N2H4 Air 

MethanolC CH20H Air 

a Delivered capacity when discharged at normal temperatures (20°C) 
. at normal discharge rates. 
b Based on fuel consumption only. 
c Weight of air not considered in computation of watt hours. 
d Water-activated 
e Automatically activated; high rate discharge; 2- to lO-min rate. 
(Fused salt; heat-activated; high rate discharge; 2- to IO-min rate. 

Theoretical battery Practical battery 

Voltage, Capacity;. 
Typical Capacitya 

voltage, 
V Ah/kg V Wh/kg 

1.6 230 1.2 
2.0 270 1.5 
1.8 1,400 1.15 
1.5 230 1.15 
1.34 185 1.2 
0.9 165 0.85 
1.85 285 1.5 
1.6 815 1.1 

2.1-5.4 130-660 1.8-3.2 

2.1 55 2.0 
1.5 195 1.2 
1.35 165 1.2 
1.85 285 1.5 
1.4 230 1.05 
1.75 185 1.6 
1.6 815 1.1 
1.2 475 0.8 
1.6 610 1.1 
1.23 3,000 0.8 

1.5 240 1.4 
1.6 170 1.5 
1.85 285 1.5 
2.8 240 2.6 
2.2 1,400 1.7 
2.1 685 1.8 
2.2 1.150 1.8 
0.66 ... 0.6 

1.23 26,000 0.7 
1.5 2,100 0.7 
1.3 1,400 0.9 

9 Four-minute discharge rate. 
h !3-alumina electrolyte, 300°C operation. 
i Fused salt; 350°C operation. 
j Solid RbAg41s electrolyte. 
k Several different cathode materials used. 
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130 
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22 
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800 b 

175 b 

I Fuel consumption is based on source of H2• 

m Based on methanol battery-fuel supply in situ. 

Wh/dm3 
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Anode: One of two plates or conduc
tors. In polarized capacitors, the anode 
should be connected to the positive 
conductor in the circuit. 

CapaLitive Reactance: The measure of 
the opposition of a capacitor to accept
ing a charge and expressed in ohms. 
When direct current is applied under 
stated conditions capacitive reactance 
becomes a constant but, when alternat
ing current is applied the capacitive re
actance varies until an equilibrium is 
achieved and the capacitor' appears to 
have only direct current present. This 
condition is commonly used in filter ap
plications or in coupling circuits. 

Cathode: One of two plates or conduc
tors. In electrostatic capacitors the 
cathode is metallic. In electrolytic ca
pacitors the cathode is a liquid, gel or 
other conductive material which is in 
intimate contact with a metallic ca
thodic connection. 

Dielectric Constant: The measure of 
quality of the insulating materials in a 
capacitor. Dry air has a dielectric con
stant of one (1). Aluminum oxide used 
in aluminum electrolytic capacitors has 
a nominal dielectric constant of ten 
(10). 

Electrolytic: A capacitor with one 
metallic conductor (generally the an
ode) and with a liquid or semiconductor 
cathode. Nonpolarized electrolytic ca
pacitors generally have two equal an
odes as well as the liquid cathode. 
These anodes operate alternately as 
anode and cathodic connection as alter
nating current is applied. 

Electrostatic: One of two general 
classes of capacitors in which two or 
more discrete metallic conductors are 
present and separated by an insulating 
dielectric material. Examples include: 
mica, ceramic, film, and paper types. 

Farad: The basic unit of measure in ca
pacitors. A capacitor charged to one 
volt with a charge of one coulomb (one 
ampere flowing for one second) has a 
capacitance of one farad. Capacitors 
are generally rated at portions of a 
farad (microfarads or picofarads). 

1 farad (F) = 1,000,000 microfarads 
(IlF) 1 microfarad (IlF) = 1,000,000 
picofarads (pF) 

Impedance: All capacitors exhibit im
pedance. It is a function of capacitor 
type and internal construction. This 
can be particularly important in cer
tain applications such as filters for 
switching power supplies. Capacitors 
used in these applications often have 
special multiple tab construction to 
shorten current paths and to reduce 
internal resistance. 

Leakage Current: Expressed as del for 
electrolytic capacitors, a measure of the 
intrinsic losses in a charged capacitor. 
Generally speaking, the lower the del, 
the higher quality the capacitor. 

Power Factor: A measure of the ovei'
all efficiency of a capacitor. Power fac
tor ratings take all internal losses into 
consideration in a complex formula. 
This parameter of certain capacitors is 
often very important in AC applica
tions such as motor-startand/or motor
run capacitors. 

Rated Voltage: The rated working volt
age of a capacitor. Generally expressed 
in DC Volts (Vdcw). This is the voltage 
at which a capacitor may be safely op
erated at 25" C continuously within its 
overall parameters. 

Ripple Current: The total amount of 

alternating and direct current that 
may be applied to an electrolytic capac
itor under stated conditions. In general, 
the higher the ripple current applied, 
the shorter the operating life of the ca
pacitor will be. Application of signifi
cantly higher than rated ripple 
currents can shorten the capacitor life 
dramatically and may even cause 
catastrophic failure (explosion). 

Surge Voltage: The momentary surge 
voltage which may be applied for a 
stated length of time without doing 
permanent damage to the unit. 

Temperature: Capacitors are generally 
rated at 25" C at sea level under specific 
humidity conditions. Operating tem
perature ranges are also given, along 
with derating (reliability) curves for 
operation at temperatures other than 
25"C. 

Temperature Coefficient: Expressed as 
TC in ppm (parts per million) or in 
percent (%) from the norm of 25" C. 
This is seldom a straight line and may 
vary widely for certain types. Most 
capacitors have positive TC in that the 
capacitance increases as temperature 
increases. Some types, however, have 
negative TC in that the capacitance de
creases as temperature increases. 

Ceramic Capacitor Codes 
(Capacitance Given In pF) 

Tolerance 
--

Class 1 Temperature Sign i-
Multi- lOpF or Over Coefficient ficant Mulli-

Color Digit plier less lOpF Class 1 ppmoC FigUrE plier 

Black 0 1 ±2.0pF ±20% ±20% 0 0.0 1-1 

Brown 1 10 ±O.lpF ±1% -33 -10 

Red 2 100 ±2% -75 1.0 -100 

Orange 3 1000 ±3% -150 1.5 1-1000 

Yellow 4 10000 +100% -0% -220 2.0 i -10000 

Green 5 ±0.5pF ±5% ±5% -330 3.3 +1 

Blue 6 -470 4.7 +10 

Violet 7 -750 7.5 +100 

Gray 8 0.01 ±0.25pF +80% -20% + 150 to -1500 +1000 

White 9 0.1 ±1.0pF ±10% ±10% +100to -750 +10000 

Silver ! 
I 

Gold 



I. Capacitance (farads) 

English: 'c = .224 K A 
tD 

Metric: C = .0884KA 
tD 

II. Energy stored in capacitors (Joules, watt-sec) 
E=lhCV2 

III. Linear charge of a capacitor (Amperes) 

I =C dV 
dt 

IV. Total Impedance of a capacitor (ohms) 

Z=YR.2+ (Xc-Xd 2 

Where Rs = ESR 

V. Capacitive Reactance (ohms) 
1 

Xc = Z ... fC 

VI. Inductive Reactance (ohms) 
XI. = 2 ... fL 

VII. Phase Angles: 
Ideal Capacitors: Current leads voltage 90 0 

Ideal Inductors: Current lags voltage 90 0 

Ideal Resistors: Current in phase with voltage 

VIII. Dissipation Factor 

DF = tan<'3 (loss angle) = ESR = 
X. 

(2 ... fC) (ESR) 

IX. Power Factor 
PF = Sine <'3 (loss angle) == Cos", (phase angle) 
PF = DF(when less than 10%) 

X. Quality Factor (dimensionless) 

Q = Cotan <'l (loss angle) = _1_ 
DF 

Metric prefixes: 
Pico X 10-12 
Nano X 10-:9 

Micro X 10-6 

Milli X 10-3 

Deci X 10-1 

Deca X 10 
Kilo X 103 

Mega X 106 

Giga X 10il 
Tera X 1012 

Symbols: 
K , = Dielectric Constant 
A = Area 
tD = Dielectric thickness 
V = Voltage 
t = time 
Rs = Series Resistance 
f = frequency 

XI. Equivalent Series Resistance (ohms) 

ESR = (DF) (Xc) = (DF) (lh" fC) 

XII. Power Loss (watts) 
Power loss = (2 ... fCV2) (DF) 

XIII. KV A (Kilowatts) 
KV A = 2 ... fCV2 X 10-3 

XIV. Temperature Characteristic (ppm/"C) 

TC'= Ct - C25 x 106 
C25 (Tt - 25) 

XV. Cap Drift (%) 

C.D. = C1 - C2 X 100 
C1 

XVI. Reliability of Ceramic Capacitors 

t = (~:J x (~:J T 

XVII. Capacitors in Series (current the same) 

Any number: _1_ = _1_ +_1 ____ + _1_ 
CT C1 C2 C" 

Two: CT = Cl C2 
C1 + C2 

XVIII. Capacitors in Parallel (voltage the same) 

CT = C1 + C2 --- + CN 

XIX. Aging Rate 
A.R. = % a C/ decade of time 

L = Inductance 
<'3 = Loss angle 
rf> = Phase angle 
x + y = Exponent effect of volt

age and temp 
Lo = Operating life 

, Lt = Test life 
V t = Test voltage 
V 0 = Operating voltage 
Tt = Test temperature 
To = Operating 

temperature 



Connector terminology is often quite 
confusing. This confusion starts with 
the very names of connectors. The 
name of a. connector may derive from 
its shape, application, type of conduc
tor or even method of termination. 

Shape-Circular, cylindrical, and 
rectangular. 

Electrical application-High voltage, 
RF, microwave, input! output, etc. 

Mechanical application-Printed cir
cuit, rack & panel, cable, etc. 

Conductor type-Coaxial, flat cable, 
ribbon cable, flex circuit, etc. 

Termination method-Wirewrap, 
soldercup, solderless, etc. 

Hardware such as clamps, hoods, and 
adapters are frequently used to convert 
cable connectors to rack and panel 
types. This adds to the name confusion. 
A very common telephone connector, 
for example (the "C" type) got its 
name from the model number of the 
original maker. 

Contact: The part(s) of the connector 
that actually provides circuit continu
ity between its two sections-the parts 
which are normally mated. The back 
end of the connector should properly 
be called the termination. This is the 
point where the wires or PC board is 
attached to the connector. 

Contact alignments: Often called con
tact float. Describes the amount of al
lowable contact movement within the 
connector body. Permits self-alignment. 

Male vs. female: In the U.S. this de
scribes the contact construction. In 
Europe this term is more often used 
to describe the outer shell mating ac
tion which may be the reverse of the 
contacts. 

Closed entry: A female contact which 
prevents entry of a male contact larger 
than a specific size. 

Open entry: A female contact designed 
for a specific size of male contact but 
which will allow entry of larger male 
contacts by spring action. 

Hermaphrodite: Contacts or connector 
bodies which are the same configura
tion. Male/female designations do not 
apply. Bodies usually have some 
mechanical means for maintaining 
polarity. 

Hermetic seal: Glass-to-metal seals at 
terminations. Often used improperly to 
describe vacuum-tight seals. 

Waterproof seal: Mayor may not be 
truly waterproof, May prevent easy 
entrance of casual water by means of a 
rubber or other boot. 

Printed circuit connector: Connectors 
which are used in conjunction with 
printed circuit boards. There are two 
distinctly different styles. 

Edgeboard. May be called edge or 
card. The printed circuit (PC) board 
edge enters the connector. 

Two-piece: One part of the connect
ing pair is physically attached to the 
PC board itself. The other part is at
tached to something else such as a 
cable or a motherboard. 

Readout: Describes the arrangement 
at the terminating edge of a PC board. 

May be single or double. A double read
out PC board has termination strips on 
each side not usually interconnected. 

Ribbon connectors: A type of connector 
which allows flat "ribbon" cable to be 
attached to a round or rectangular con
nector but also used interchangeably 
for flat connectors to flat cable. 

Ribbon contact connector: Describes 
the contacts in a rectangular connector 
which have a self-wiping mating ac
tion. Not the same as ribbon connector. 

Solder less terminal: Any style of ter
mination which does not require solder 
for a permanent connection. See crimp 
and insulation displacement. 

Crimp termination: A stripped wire is 
inserted into a barrel or trough which 
is then crimped to the conductor with a 
suitable tool. 

Insulation displacement: Unstripped 
insulated wire is fitted into a channel 
containing metal teeth which are 
forced through the insulation to make 
contact with the conductor. 

Service rating: The maximum rated 
voltage and! or current which may be 
applied continuously. May be called 
working voltage. Can be confused with 
the term used to describe how many 
times a connector may be mated and 
separated. 

Withstanding voltage: Also called test 
voltage. The voltage a connector must 
withstand for one minute :without 
breakdown. Applied between connec
tors and between connectors and shell 
and any grounding devices of the con
nector. 
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MIL-W-50BB 
National 

Underwriters 
American 500 

Copper Aluminum 
Electrical 

Laboratory 
Insurance c mils/A 

Size, Single- Wire- Single- Wire- Code Association 
AWG wire bundled wire bundled 

60°C BO°C 

30 .. . .. . .. . . .. ... 0.2 0.4 · .. 0.20 
28 .. . .. . .. . . .. .. . 0.4 0.6 ... 0.32 
26 .. . .. . ., . . .. .. . 0.6 1.0 · .. 0.51 
24 .. . .. . .. . .. . . .. 1.0 1.6 ... 0.81 
22 9 5 .. . . .. .. . 1.6 2.5 · .. 1.28 

20 II 7.5 .. . ... . .. 2.5 4.0 3 2.04 
18 16 10 .. . ... 6 4.0 6.0 5 3.24 
16 22 13 .. . ... 10 6.0 10.0 7 5.16 
14 32 17 .. . ... 20 10.0 16.0 15 8.22 
12 41 23 .. . ... 30 16.0 26.0 20 13.05 

10 55 33 ., . .. . 35 · .. . .. 25 20.8 
8 73 46 58 36 50 · .. ... 35 33.0 
6 101 60 86 51 70 .. . ... 50 52.6 
4 135 80 108 64 90 · .. ... 70 83.4 
2 181 100 149 82 125 .. . ... 90 132.8 

I 211 125 177 105 150 ... · .. 100 167.5 
0 245 150 204 125 200 .. . · .. -125 212.0 

00 283 175 237 146 225 · .. ... 150 266.0 
000 328 200 ... .. . 275 ' ... · .. 175 336.0 

0000 380 225 ... .. . 325 · .. . .. 225 424.0 
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MATERIALS/HANDLING 

Catalyst: A substance which changes 
the rate of chemical reaction. Very 
small quantities can cause fast change. 

Conformal coating Sprayed or dipped. 
A thin conformal jacket which protects 
an assembly from moisture or other de
grading environments. 

Curing agent: See catalyst. 

Hardener: See catalyst. 

Hermetic: A permanent gas-tight seal. 

RTV: Room Temperature Vulcanizing. 
Associated with silicone rubber sealants 
which vulcanize at room temperature. 

Thermoplastic: Plastic materials which 
can be made to flow repeatedly with the 
application of heat. 

Thermosetting: Plastics which once 
cured cannot be made to flow again. 

Thixotropy: The property of a coating 
compound which has low viscosity 
when agitated, but which thickens 
when the agitation ceases. 

Viscosity: Measured in units of poi8e or 
centipoi8e. The property of a liquid 
which resists internal flow. Low vis
cosity equates with thin and vice-versa. 

PROCESSING 

Casting: Parts or assemblies are placed 
in a mold. Encapsulating material is 
added and cured. Part is then removed 
from the mold. 

Dip coating: Part or assembly is dipped 
into the encapsulating material. Final 
thickness is determined by number of 
dips, viscosity, rate of withdrawal, and 
temperature. 

Embedding: Wherein an encapsulant 
substantially fills all voids in and about 
an assembly. 

Impregnation: A process of encapsula
tion involving evacuating all air and 
then allowing the encapsulating mate
rial to flow in and fill all voids. 

Molding: Similar to casting except this 
process usually implies multicavity 
molds and costly machines. 

Potting: Wherein the part or assembly 
is immersed in an encapsulating mate
rial contained in a shell which becomes 
a permanent outer surface after curing. 

DIELECTRIC 

Arc resistance: An encapsulant's re
sistance to the formation of a conduc
tive path or track. Measured in time. 

Breakdown voltage: The voltage at 
which an encapsulant faps electrically. 

Capacitance: The property of conduc
tors and dielectrics which allows the 
storage of an electrical charge when 
the voltage is applied. 

Corona: A luminous discharge of elec
tricity due to air ionization when a cer-

tain voltage is reached. Can be internal 
or external. The formation of ozone can 
cause rapid deterioration of certain 
materials. 

Dielectric: Insulator (Nonconductor.)~ 

Dielectric constant: The property of a 
material that determines its ability to 
store electrostatic energy. 

Dielectric strength: The ratio of di
electric breakdown to the thickness of 
insulating material. 

Dissipation factor: The ratio of a 
dielectric material's energy losses. 

Flashover: Point at which an electric 
discharge occurs around an edge or 
across a surface. Can result in a carbon 
track and permanent degradation. 

Insulation resistance: (IR) An insulat
ing material's total DC leakage. 

Surface resistivity: The resistance of 
the surface of an insulating material 
to the flow of direct current. 

Voltage endurance: Sometimes called 
corona resistance. The ability of a ma
terial to withstand the application of 
sustained high voltage. 

Volume resistivity: The resistance of a 
material to direct current flow as a 
measure of volume. Expressed as ohm
centimeters. 



Avalanche Photodiode: A photodiode 
that takes advantage of avalanche mul
tiplication of photocurrent. It is par
ticularly suited to low noise and / or 
high speed applications. 

Contrast: A noticeable difference in 
color, brightness, or other characteris
tics in a side-by-side comparison. 

Chrominance Contrast: The color con
trast between two adjacent surfaces of 
identical area, shape, texture, and lu
minance. The human eye is more sensi
tive to differences in color than it is to 
differences in brightness. 

Current Transfer Ratio: The ratio of 
an optocoupler's output current to in
put current at a specified bias. 

Dark Current: The leakage current of 
a photo detector with no incident light. 

Dominant Wavelength: The wave
length that is a quantitative measure 
of apparent color of light as perceived 
by the human eye. 

Infrared Radiation: The electromag
netic wavelength region between ap
proximately 0.75 and 100 micrometers 
longer than the wavelength of visible 
light. 

Interrupter (module): A device that 
produces an electrical output signal 
when an object breaks the light (visi
ble or invisible) between a light source 
and a photodetector. 
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IRED: An infrared-emitting diode. See 
light-emitting diode. 

Light Current: The current that flows 
through a photodetector when it is ex
posed to radiant energy. 

Light-Emitting Diode (LED): A semi
conductor diode that emits incoherent 
light at its PN junction when forward 
biased. The light can be in the visible or 
invisible (infrared) wavelength region. 

Luminance Contrast: The observed 
brightness of a light-emitting element 
compared to the brightness of the "sur
round," an integral part of the device 
and inseparable from it. 

Optocoupler: A device that transmits 
electrical signals, without electrical 
connection, between a light source (in
put) and the receiver (output). The in
put is generally an LED; the output 
might be a photodiode, phototransis
tor, a photo-Darlington, etc. Some
times referred to as optoisolator. 

Peak Wavelength: The wavelength at 
the peak of the radiated spectrum of an 
emitter. 

Photo-Darlington: A light-sensitive 
Darlington - connected transistor pair. 
The photo-Darlington has a very high 
sensitivity to illumination or radiation. 

OPTOCOUPLER 

(~t ~) --
WITH PHOTO-
TRANSISTOR OUTPUT 

C* f) --
WITH PHOTO-
DIODE OUTPUT 

Photodetector: A device that provides 
an electrical output signal when sub
jected to radiation in the visible, infra
red, or ultraviolet regions of the elec
tromagnetic spectrum. Photodiodes, 
photo transistors, and photo-Darling
tons are the most common type of 
photo detectors. 

Photodiode: A junction diode that is re
sponsive to radiant energy. Photodi
odes have a high degree of linearity 
between the input radiation and the 
output current, and faster switching 
speeds than phototransistors. 

Photothyristor: A thyristor whose 
switching action is controlled by light 
applied to the thyristor gate. 

Phototransistor: A light-sensitive tran
sister that delivers an electrical output 
proportional to the light intensity at its 
input. The low-level photocurrent that 
is generated is amplified by the current 
gain of the transistor. The base region 
(or gate in a FET) mayor may not be 
brought out as an external terminal. 

Point Source: A source with a maxi
mum dimension less than one-tenth the 
distance between sources and detector. 

Reflector (module): A device contain
ing a light source and a photodetector 
that detects any object that reflects 
light produced by the source back to 
the detector. 



Ambient reference: Refers to the tem
perature of the still air surrounding 
the power supply 

Case reference: One of the specs that 
make up the nominal rating. The tem
perature of the case with the tempera
ture of the surrounding still air at a 
stated temperature (usually 25°C). 

Crowbar circuit: Protects the load. A 
protective circuit that applies a short 
circuit across the output immediately 
upon overload. (See overvoltage). 

NO DERATING OVER FULL 
OPERATING TEMPERATURE RANGE 

"'" 100 ,-----.;:------,.---'''-----, 

75 

50 

25 

DERATE 1. 25%rC 
ABOVE 40°C 

(AMBIENT REFERENCE) 

DERATE 1. 25%rC / 
(CASE REFERENCE) 

-SPECIFIED OPERATING TEMPERATURE RANGE

OL_3~0--~--~--L---L~~0 

TEMPERATURE (OC) 

Fig. 1. Power output derating can be re
ferred to ambient or case. 

Derating: The degree output is reduced 
as temperature increases. Usually ref
erenced to ambient case temperature 
and shown on a graph. 

Efficiency: Ratio of the output power to 
the required input power. Usuallyex
pressed as a percentage given nominal 
environmental temperature. 

EMI/RFI: Interference electronic cir
cuitry caused by energy from electro
mechanical or radio frequency power 
supplies. 

Foldback: Built-in protective circuits 
that automatically reduce the output 
voltage and! or current to very low lev
els in the event of an overload. 

Holdover (Holdup): The interval that 
rated output will continue after input 
ceases. Usually milliseconds. 

Input reflected current: The peak-to
peak alternating current generated by 
switching transients in DC /DC convert
ers. Should not exceed 1%. 

Inrush current limiting: Built-in cir
cuits that monitor high currents 
through the rectifiers to the capacitors 
at turn ON. Circuit is usually inhibited 
as capacitors attain full charge. 

Nominal rating: The spec value of the 
supply at stated conditions of input, 
output, and temperature. 

Overshoot: A transient voltage change 
occurring during turn ON or OFF or 
during an abrupt load change. 

Overvoltage (Overload) protection: 
Built-in circuits that protect the load 
or the supply by shutting it down or 
providing foldback. 

Recovery: The time interval between 
the termination of an overload and 
restoration to normal operations. 
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Fig. 2. Current foldback limiting self
resets with removal of fault. 

Response: The time interval between a 
stated step change in input voltage or 
load current and return of output to 
normal operating conditions. 
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Fig. 3. Current limiting restrictions output 
current to a valve somewhat greater than 
full rated output; it resets when fault is 
removed. 

Sensing: Regulation techniques that 
monitor output voltage and/or current. 
Local sensing refers to the output ter
minals. Remote sensing allows a feed
back from the load circuit to the power 
supply. 

Soft start: Allows the supply to start 
from zero current and! or voltage over 
a stated period of time during start up 
to prevent voltage overshoots and cur
rent imbalances. 

Switchers: Power supplies using 
switching techniques to achieve high 
efficiency regulation. These techniques 
can have attendant EMI/RFI problems. 

Tracking: The maintaining of fixed ra
tios between multiple outlets despite 
variations in line, load or temperature. 
Particularly important in supplies with 
symetrical (+) ( -) outputs. 

Transient protection: Circuitry de
signed to protect the supply from high 
amplitude line transients. Generally ex
pressed in terms of peak voltage and 
maximum transient time duration. 
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ASCII Code ...................................... 0·1073 
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Selection Guide ............................ A·1331 
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Guide ........................................... A·1495 
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Selection Guide ............................. A·2113 

Displays, Readouts, & CRTs, 
Product Selection Guide ................. B·1033 

EBCDIC Code .................................. 0·1162 
Encapsulation, Miniglossary .............. C·1110 
Fans, Blowers, Cooling Equipment & 

Heat Exchangers, Product 
Selection Guide ............................. C·1643 

Filters, Product Selection Guide ........ A·1633 
IC Master ......................................... A·1718 
Instruments, Panel Meters, Product 

Selection Guide ............................. 0·1350 
Instruments, Test & Measuring, 

Product Selection Guide ................. 0·1190 
Interconnection Systems, Product 

Selection Guide ............................. C·1719 
Keyboards & Keypads, Product 

Selection Guide ............................. B·1808 
Lamps, Lights, & Inductors, Product 

Selection Guide ............................. B·11 04 
Logofinder & Trademark Directories .... C·9 01 
Microwave Components, Product 

Selection Guide ............................. A·1 761 

Military Qualified Products List ........... B·.1 003 
Motors, Drives, & Rotating Components, 

Product Selection Guide ................ B·1181 
Opto Semiconductors, Miniglossary .. B·1262 
Oscilloscopes, Product 

Selection Guide ............................. 0·1408 
Panel Hardware, Product 

Selection Guide ............................. C·1603 
Potentiometers, Trimmers, Controls & 

Rheostats, Product 
Selection Guide ........................... : .A·205 7 

Power Supplies, Miniglossary ............ 0·1504 
Power Supplies, AC, Product 

Selection Guide ............................. 0·2060 
Power Supplies, DC, Product 

Selection Guide ............................. 0·1497 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide ................. B·1297 

Relay Contact Forms ........................ B·1371 
Relays, Electromechanical, 

Miniglossary ................................. B·1364 
Relays, Product Selection Guide ......... B·1355 
Resistor Color Codes ...................... A·1911 
Resistors, Product Selection Guide .... A·1849 
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Miniglossary ................... B·1238, 0·2176 
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A 
AC alternating current 
ABS acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard code for 

infonnation interchange 
ASIC application specific IC 
ATE automatic test equipment 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CAMAC computer automated measurement and control 
CATV cable television or community antenna 

television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
Df A digital to analog 

. DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded decimal interchange 

code 
EEPROM electrically erasable PROM 
EIA Electronic Industries Association 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene Copolymar, 

200' Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide PET 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 

HIPOT test, measurement and diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

IC integrated circuit 
me insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JEDEC Joint Electronic Device Engineering Council 
JFET junction PET 
JMOS junction MOS 

K 
kHz kilohertz (10 3 
KSR keyboard send /receive 

L 
LC inductance capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement transformer 

M 
MASER microwave amplification by stimulated 

emission of radiation 
MA TV master antenna television 
JlF microfarad 
MHz megahertz 
MIB microcomputer interface board 
MIC microwave IC 
MIPS million instructions per second 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor PET 
MOSIGT metal oxide semiconductor insulated-gate 

transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment manufacturer 
OR a logical operator 

P 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative (transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator, 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction transistor 

Q 
QAM quadrature amplitude modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered switch 
SIMM single in-line memory module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TeE thennal coefficient of expansion 
TXCO temperature compensated crystal oscillator 
TFE tetrafluoride ethylene propylene Copolymer, 

250' Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz to 3 GHz) 
VJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
V AC volts (of) alternating current 
V AN value added network 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz to 300 MHz) 
VHSIC very high speed integrated circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 



HEARST ENGINEERING SOFTWARE 

ICMASD ... IC Alternate Source Directory If you've used the IC MASTER, you 
know what the Alternate Source Directory is. Engineers tell us that it's one of the most valuable sections of the 
Maste[ The Alternate Source Directory ... ASD ... is now available in floppy disk 
form. 

The electronic ASD is FAST! Just ask a question ond the onswer pops up in 0 

split second. 
The electronic ASD is FLEXIBLE! You con odd ICs ond you con odd comments. 
You con odd port numbers, prices, technicol notes or onything else you like. 

You con customize the ASD to fit your needs ond the needs of your compony. 
Order the 1988 Alternote Source Directory for your AT, Xl or compatible. We'll 

send you two floppies and 0 very simple piece of printed documentation. Download the floppies and you're in 
business. All you need is 0 hard disk. 

EEMANGE ••. for engineering managers Developed by the publishers of EEM! 
Electronic Engineers Maste~ EEMANAGE is a software program designed to make life easier for engineers and 
engineering managers. 

EEMANAGE does mony things: 1. Develops Bills of Materiols 2. Assigns Part 
Numbers logicolly 3. Manoges Engineering Inventories 4. Issues Purchase 
Requisitions 5. Relieves Engineering Inventories 6. Manoges a Parts Storage 
System 7. Issues Engineering Change Notices 8. Interfoces with dBaselll+ 
Programs. 

EEMANAGE is completely menu driven. It is simple to understand ond operate. 
Any competent secretary con be up and running on EEMANAGE in minutes. 

Order EEMANAGE for your AT, Xl or compatible. We'll send you one floppy ond brief, very user friendly 
documentation. 

The basic price for ICMASD or EEMANAGE is $149.50 each ond includes floppy disk(s) and complete program 
documentation. 

For immediate shipment you con order ICMASD or EEMANAGE on your VISA or MasterCard credit card simply by 
calling Morie Botta at (516) 227-1300. 

To order by mail send your purchase order to: 

Hearst Business Communications 

645 Stewart Avenue Gorden City, NY 11530 Att: Marie Botto 



~~IC MASTER~~ 
BELONGS ON YOUR 

BOOKSHELF 
If you don't have your own IC MASTER, you can obtain your own copy 
by ordering now. Write for your own copy or order by telephone as 
described below. 

IC MASTER is a two-volume set of technical data carefully organized to 
direct the engineer to the integrated circuits and related products that 
are closest to his specific needs. It is the surest and fastest way to find 
the optimum devices to answer an engineering design requirement. By 
ordering now, you won't have to borrow or search for IC MASTER the 
next time you need it. 

Typical Use of Ie MASTER 
Can an engineer find out who makes a 256K dynamic RAM with an 
access time of 120 nanoseconds or faster in less than 30 seconds? 
He can if he turns to the Memory section of IC MASTER and looks for 
the 256K organization (words and bits per word) that he needs. Because 
each device is listed in order of access time, he can easily determine the 
devices that satisfy his speed requirements. 

In the United States only: 
.. You can order IC Master simply by charging it to your VISA or 
Master Card credit card. To place your order (USA only) call 
now: (516) 227-1300 or (408) 249-6800. 

Or mail your order to 

IC MASTER 
Hearst Business Communications, Inc. 
645 Stewart Avenue 
Garden City, NY 11530 
Att: Marie Botta 

Tell us you "saw it in EEM" and receive a 10% discount. 

ORDER YOUR COpy 
~~~~~NOVV~~~~~ 
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89 Manufacturers 
and Sales 

Offices Directory 
Each manufacturer is listed alphabetically with complete address and 
telephone number of main offices. The names of those with data pages 
in this edition of EEM are shown in boldface. 

Many manufacturers also show FAX, TWX and Telex numbers, 
FSC (Federal Supply Code), other pertinent company data, their sales 
and/or local distributor offices and phones. The page numbers of their 
data pages in this edition are shown in all volumes. 

AABA COMPONENTS CORP., P.O. Box 171, 
Baldwin Place, NY 10505, Tel: 914-628-6952, Empl: 15; 
Sis. Mgr.:D. McVey; Dist. Mgr.:D. McVey 

AAK CORP., 747 River St., Haverhill, MA 01830, Tel: 
617-373-3769; FSC No.: 04 26 3109-1; Sis. Mgr.: Marie 
Credit..... .. .... D·1502-1503 

Local Sales Offices & Reps 
CA Los Angeles, Power Partners ......... 213-215-0800 
GA Atlanta, Magaro & Assocs. ............ 404-451-8862 
IN Indianapolis, Loren Green Assocs. .... 317-293-9827 
MN Minneapolis, Hei-Lite SIs. ............. 612-861-6051 
OH Cleveland, Tiby Co. ................... 216-371-5335 
PA Chenenham, Stein Instr. Corp. ........ 215-379-1990 

AAMCORP - CSB, 247 William SI. Bensenville, IL 
60106, Tel: 312-595-3690, TELEX: 269862, FAX: 312-
595-3692; Sis. Mgr.: Gregg Hubbard 

A & B TECHNICAL SERVICES, 7250 Bellaire Ave., N. 
Hollywood, CA 91605-4212, Tel: 818-982-2515; Empl.: 7; 
Sis. Mgr. Chris Cloud; Dist. Mgr.: C. Cloud 

A & D ELEC. INSTRS. 73-07 88th St., Glendale, NY 
11385, Tel: 718-275-6516; Empl.: 7 

FAX: 603-528-1478 

AAVID ENGINEERING, INC .. One Kool Path, P. O. 
Box 400 Laconia, NH 03247-0400. Tel: 603-528-3400, 
TWX: 510 298-1127; FSC No.: 30161;; Empl.: 350; Sis. 
Mgr. Charles Nelson; Disl. Mgr.:Tom Garrity. 
........................................... C·1646-1651 

Local Sales Offices & Reps 
AL Huntsville, Cartwright & Bean, Inc. 
AZ Phoenix, Jarko Assocs. Inc. . ......... . 
CA San Jose, Quantum Coefficien~ Inc. .. . 
CA Solana Bch. Cook Entprs., Inc ........ . 
CA WaHn~ Cook Entprs., Inc ............ . 
CO Boulder, Lillard SIs. Inc .. , ............ . 
FL Deerfield Bch., Cartwright' & Bean, Inc. 

205-830-1540 
602-243-4387 
408-432-1070 
619-584-0936 
714-594-0091 
303-447-9288 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-429-3400 
FL Orlando, Cartwright & Bean, Inc. ...... 305-422-4531 
GA Norcross, Cartwright & Bean, Inc. ..... 404-368-0160 
IL Glendale Hgts., Beta Technlg. SIs., Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 312-790-9886 
IN Carmel, Kahsar SIs. Inc. . . .. . . . .. . . . . .. 317-844-9353 
IA Des Moines, S P S Assocs. ........... 515-225-0607 
KS Olathe, S P S Assocs. ................ 913-764-4460 
LA Covington, Cartwright & Bean, Inc. .... 504-892-1780 
MD Hunt Valley, Marktron, Inc. ............ 301-628-1111 
MD Rockville, Marktron, Inc ................ 301-251-8990 
MA Millis, Selrnark Assocs..lnc. ........... 617-376-2914 
MI Ann Arbor, Kahsar Sis. Inc. ............ 313-769-0131 
MN Brainerd, M~chell Johnson. . . . . . . . . . .. 218-829-8180 
MS Jackson, Cartwright & Bean, Inc ....... 601-981-1170 
MO Earth C~, S P S Assocs. ............. 314-291-0520 
NE Panama, S P S Assocs. .. . . . . . .. . . . ... 913-764-4460 
NJ Berkeley Hgts., Cambridge-Allen & Assocs. 

· . . . . . . . . . . . . . . . . • . . . . . . . . . . . .. . . . . . ... 201-464-0203 
NJ Mecllord, Jack McCoy, Inc. ............ 609-953-0770 
NM Albuquerque, Ron-Tel<, Inc ............ 505-299-4124 
NY Endwel~ Reagan/Compar Binghamton 

......................... 607-754-2171,607-754-8946 
NY Fairpo~ Reagan/Compar Corp. ...... 716-271-2230 
NY New Hartford, Reagan/Compar Syracuse/Lnica 

......................... 315-732-3775,315-735-9831 
NC Charlotte, Cartwright & Bean, Inc. . ... , 704-536-0303 
NC Raleigh, Cartwright & Bean, Inc. . . . . . .. 919-876-4130 
OH Cincinnati, Kahsar SIs. Inc. ............ 513-922-3133 
OH Columbus, Kahsar SIs. Inc. ........... 614-252-4009 
OH Mentor, Kahsar SIs. Inc. . . . . . . . . . . . . . .. 216-946-7659 
OR Portland, S P S Elctms. ............... 503-297-6919 
PA Exton, Jack McCoy, Inc. .............. 215-363-0350 
TN Knoxville, Cartwright & Bean, Inc ...... 615-693-7450 
TN Memphis, Cartwright & Bean, Inc. ..... 901-362-8345 
TX Austin, Mi~Rep Assocs.. Inc. .......... 512-346-6331 
TX Houston, Mi~Rep Assocs., Inc. ........ 713-444-2557 
TX Richardson, Mi~Rep Assocs., Inc. ..... 214-844-6731 
tJT San Lake C~, Charles Fields & Assocs. 

....................................... 801-531-6177 
WA Redmond, S P S Elctms. .. . . . . . . . . . . .. 206-885-5257 
WV Oak HiI~ Burl Burgess & Assocs. . . . . .. 304-465-0742 
WI Milwaukee, Beta Technlg. SIs., Inc ..... 414-543-6609 
PR Guaynaibo, ISLA Caribe Electro Sis. ... 809-720-4430 
can Markham, Ont, Alfotronics, Ltd ....... 416-475-2024 
can MississauQa, Ont, R-Theta, Inc. ....... 416-890-0221 

can Ottawa, Ont, Avotronics, Ltd .......... 613-233-5527 
can Pointe Claire, Que., Avotronics, Ltd ... 514-697-2135 

Local Distributors 
AL Huntsville, Century Fasteners Corp ... . 
AL Huntsville, Hammond EIctms. Inc ..... . 
AZ Phoenix, Aero-Space Southwest Inc .. . 
AZ Tempe, Ac.acia/VWR Elctms. ........ . 
AZ Tempe, D C Elctms. Supp. ........... . 
AR Fl Smith, Carlton-Bates Co. Inc. ..... . 
AR Little Rock, earHon-Bates Co. Inc ..... . 
AR Pine Bluff, CarRon-Betes Co. Inc ...... . 
AR Springdale, camon-Betes Co. Inc. .... . 
CA Anaheim, A-Z Elctms. ............... .. 
CA Fountain Valley, Comps. Gen. Inc. .... . 
CA Fullerton, Pyramid Elctms. ........... . 
CA Garden Grove, Allied Elctms. ........ . 
CA Hayward, Allied Elctms. .............. . 
CA Irvine, Ac.acia/VWR Elctms. .......... . 
CA Manhainen Bch, Prime Electro ....... . 
CA MIn. View, Energy SIs. Inc ........... .. 
CA Rancho Cordova, AcacialVWR EIctms. 

CA San Diego, Ac.acia/VWR EIctms. .•... 
CA San Diego, Sigma EIctms. ........... . 
CA San Jose, Allied EIctms. ............ .. 
CA San Jose, Future Elctms. Inc. ........ . 
CA Santa Clara, Comps. Gen ............ .. 
CA Santa Clara, D C EIctms. Supp. ...... . 
CA Santa Clara, Pyramid EIctms. ........ . 

205-883-5344 
205-830-4764 
802-582-2779 
802-894-2874 
602-438-1234 
501-646-8201 
501-562-9100 
501-535-1355 
501-756-5012 
714-632-1620 
714-979-0433 
213-691-0561 
714-554-0731 
415-487-5250 
714-86D-0834 
213-379-3642 
415-969-0800 

916-638-1881 
619-565-4365 
619-565-2000 
408-727-1690 
408-435-9100 
408-968-3751 
408-98D-1199 
408-727-9810 
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AAVID 
CA Santa Monica, Master Distrs. ..•.....•. 213-452-1229 
CA Sunnyvale, AceclalVWR Elctrns. ...... 406-745-7200 
CA Tustin. Added Value EIctrn. ........... 714-259-8258 
CO EngIewood,N E P EIctrn8.lnc ......... 303-799-9898 
CO Lakewood, Acecla/VWR Elctrns. •.. . .. 303-232-2882 
CO Westminster, Future EIctrns. Inc. •..•.. 303-850-0123 
CT Danbury, Future Elctms.lnc. ..•.•...•. 203-743-9594 
CT E. Haven. J V Elctms. Co. Inc. •..•.. . .. 203-469-2321 
CT' Wallingford, Cronin EIcIms., Inc. . . . . . .. 800-982-4449 
FL Clearwater, EIctrn. Precepts of FL .. . .. 813-530-9781 
FL Clearwater, Future Elctms.lnc. ........ 813-441-4771 
FL Ft Lauderdale, AlUed EIctrns. •........ 305-486-0500 
FL Ft Lauderdale, Hammond Elclms. Inc. 

... ~ ....... , ........................... ·305-973-7103 
FL Lake Mary, Elctm.lFasteners ......... 305-321-4000 
FL Largo, Bellinds. ...................... 813-541-4434 
FL Orlando, Hammond Elclms. Inc. . . . . . .. 305-849-6060 
FL Tampa, Century Fasteners Corp. .. . . .. 813-886-5770 
GA Decatur, Allied Elctms. ................ 404-377-3555 
GA Norcross. Atlanta HardWare Special. .. 404-449-3000 
GA Norcross. Future Elctms. Inc. ......... 404-441-7675 
GA Norcross. Hammond Elclms. Inc. ..... 404-449-1996 
IL Chicago, N E P Elctms. Inc. ........... 312-625-8400 
IL Elgin. Allied Elctms. ................... 312-697-8200 
IL lisle, Camps. Inc. ..................... 312-852-7707 
IL Rosemont Advent Elctrns.lnc. ........ 312-297-6200 
IL Schaumburg, Future Elctms. Inc. .. . . .. 312-882-1255 
IN Indianapolis. Bellinds. ................ 317-634-8202 
IN Indianapolis. BeIlInds.;Jtt Div. .......•. 317-299-5487 
IN Indianapolis. Mar Elctms.lnc. ......... 317-833-6699 
IA Cedar Rapids, Advent Elctms. Inc. ..•. 319-363-0221 
MD Columbia, Future Elctms.lnc. ......... 301-995-1222 
MD Jessup, Treeko SIs. Inc. ............... 301-470-3300 
MD Marlow Hgts.. Allied Elclms. . . . . . . . . . • . 301-423-0161 
MA Canton, E P C EIctrns. ................ 617-821-2111 
MA Marlborough, HardWare Specially Co. Inc. 

....................................... 617-481-6622 
MA Needham. Cronin Elctrns..lnc .....•... 617-449-5000 
MA Westborough, Future EIctrns. Inc. •.•.. 617-366-2400 
MA Wilmington. Allied Elctms. ............ 617-942-0150 
MA Woburn. Macbearing Co. ............. 617-933-2110 
MI Farmington Hills. Advant Elclms.lnc ... 313-477-1650 
MN Bloomington. Bergquist Co. ......... ,. 612-835-2322 
MN Minneapolis. Aero-Space Computer Supp. 

....................................... 612-684-4725 
MN St Paul, Chris Elclms. ................ 612-631-2647 
MO St Charles. Finnigan Elclms. ..•......• 314-946-6201 
Me St Louis. Rio-Tronies ................. 314-576-9816 
NH Hampstead. A E I ..................... 603-329-5656 
NH Salem, Cronin Elctrns., Inc. ••. . . . . . . . . . 603-899-4440 
NJ Frenchtown, Sintec Co. .....•..•...... 201-998-4093 
NJ Mt Laurel, Future Elctms.lnc. ......... 609-776-7600 
NJ Springfield, Route EIctms. ............. 201-379-7710 
NY Bohemia, Car-Lac Elctms. ............ 516-567-4200 
NY Buffalo, Summit Oistrs. inc............. 716-887-2800 
NY Elmhurst Century Fasteners Corp .. ,.. 716-446-5000 
NY HoHsville, Tower Fasteners ........... 516-289-8800 
NY liverpool, Future Elctms.lnc. ......... 315-451-2371 
NY Mineola, Allied Elctms. ................ 516-246-2360 
NY Mt Vernon. Q A R IndL Elec. .......... 914-699-2224 
NY Rochester, Masline Elctrns. Inc. ........ 716-546-5373 
NY Rochester, Summtt Elctrn.s. Inc. ...•... 716-334-8110 
NC Charlotte, Century Fasteners Corp. ... 704-554-0444 
NC Greensboro, Golden Elctms. ......•... 919-294-4653 
NC Greensboro, HammQnd Elctms. Inc. . . . 919-275-8391 
NC Raleigh, Century Eictm. Comps. . . . . . . . 919-782-2116 
NC Raleigh, Century Fasteners Corp. ..... 919-787-1800 
NC Winston-Salem, Kirkman Elctms. ...... 919-722-9131 
OH Cincinliati, Schuster EIctrns. .........• 513-489-1400 
OH Twinsburg, Schuster Elctrns. .......... 216-425-8134 
OH Warren. REM Elctms. ................. 216-373-1300 
OK Tulsa, CarRon-Bates Co. Inc. .......... 916-250-1626 
OR Beaverton. Acacia/VWR Elctms. .•. . . . 503-646-3377 
OR Beaverton. Comp. Resources ......... 503-641-6488 
OR Beaverton. Future Elclms. Inc. ........ 503-826-2977 
OR Beaverton. Murphy EIctms. •..••...... 503-642-2001 
OR Portland, Dunn Elctms. ............... 503-285-0214 
PA Cerisle, Cumberland Elclms. .......... 717-243-8006 
PA Erie, REM EIctms. .................... 814-453-5626 
PA Harrisburg, Cumberland EIctms. ...... 717-232-5999 
PA Lancaster, Cumberland Elctms. ....... 717-393-8304 
PA Lewistown. Cumberland Elctms. ...... 717-249-9831 
PA Norristown. Century Elctrn; Comp. .... 215-831-5400 
PA Philadeiphia, PEl-Genesis ......••.•. 800-523-0727 
PA Philadeiphia, Shap Elctms. .... . .. . .... 215-969-3300 
PA York, Cumberland Elctms. ............ 717-645-8791 
SC Greenville, Hammond EIctms. Inc. .... 603-233-4121 
SC W. Columbia, Century Fasteners Corp. 

TN . Memphis,cartton-Bates Co. Inc. ..... . 
TN NashVille, eamon-Bates Co. Inc. ...••. 
TX Austin. Wofford Elclms., Inc. ....•.•..•. 
TX Ft Worth, Allied Elctms. .............. . 
TX Houston. Wofford Elctms., Inc. .••..... 
TX Richardson. Cornps. Can. Inc. ........• 
TX Texarkana. CarRon-Bates Co. Inc. .•... 
UT San Lake City, Future Elctms. Inc. .•... 
VA Richmond, Century Fasteners Corp ... 

603-791-1800 
901-365-3539 
615-244-3562 
512-339-1131 
817-336-5401 
713-847-3583 
214-664-3444 
214-792-6923 
801-972-6488 
804-262-8671 

Manufacturers and Sales Offices Directory 
WA Bellevue, Future Elctrns. Inc. ......... . 
WA Kent Pyramid Elctms. .............. .. 
WA Redmond, COmp. Resources .......•. 
WA Redmond, Energy Sis. Inc. ........... . 
WA Redmond, Murphy Elclms. ........... . 
WA Seattle, Allied EIcIms. ............... .. 
WI New BerOn. N E P EIctms. Inc ........ . 
Can Calgary, Alberta, Future Elctms. Inc. .. . 
Can Downview, Ont, Future Elctms. Inc. .. . 
Cen Edmonton, Alberta, Future Elclms. Inc. 

Cen Mississauga, Ont., Prelco .••..•....... 
Can Mississauga, Ont., Rush EIctms. .....• 
Can Montreal, Que., Preloo .............. .. 
Cen Nepeen. Ont., Carsten Elctms Lid. ...• 
Can Ottawa, Qnt., Future EIctrns. ........•. 
Cen Pointe Claire, Que., Future Elctrns. Inc. 

Can Scarborough, Ont, Carsten Elctrns. Ltd 

206-881-6199 
206-672-5800 
800-547-6523 
206-883-2342 
206-88 1-1234 
206-547-2821 
414-785-9100 
403-259-6408 
416-836-4771 

403-436-2858 
416-676-0401 
416-677-7280 
514-389-8051 
613-726-9250 
613-820-8313 

514-694-7710 

. .. .. .. .. .. . . . .. .. .. . . .. .. .. . . .. . .. .. .. 416-495-9999 
Cen St Laurent Que., Carsten Elctms. . .. .. 514-334-8321 
Can Vancouver, Be, Future Elctms. Inc. ... 804-294-1166 
Cen Victoria, Be, Queale EIctrns. Ltd. ...... 604-386-6111 
Cen Winnipeg, ManHoba, Future Elctrns. Inc. 

.. .. . .. .. .. . . .. . .. .. . .. . .. . .. . .. . .. .... 204-339-0554 

FAX: 201-526-6866 
ABACUS CONTROLS INC., 89 Readington Ad., 

Somerville, NJ 08876, Tel: 201-526-6010, TELEX: 888186 
ABACUS CONT UD; FSC No.: 54241; EmpL: 45; Sis. Mgr: 
L Albrecht ............................... 002063-2065 

Local Sales Offices & Reps 
AL Huntsville, Scientific DYes. ............ 205-536-1969 
CA Los Angeles. Power Partners ......... 800-466-5400 
CA San Diego, Power Par1ners .........•. 800-466-5400 
CA Santa Clara, Source Tronics ....... :.. 406-986-8801, 
CT New London, EIctrn. Sis. of New England 

...............•....................... 
FL Ft WaHon Beach, Scientific DYes. .... . 
FL Orlando, Scientific DYes. ............. . 
GA Atlanta, ScientifIC DYes. .............. . 
GA Savannah, Scientific DYes. ..•.•......• 
MA Wareham, Elctrn. SIs. of New England 

203-443-2646 
904-651-4407 
305-841-8180 
205-536-1969 
904-651-4407 

....................................... 617-?Q5-7634 
MO St Louis. AME Sis.. .. . .. .. .. • .. . .. .... 314-962-9771, 
NC Winston-Salem, Scientific DYcs. .. . . . . • 919-765-5776 
TX Dallas, True Techn ................... 214-691-7870 
EXP New York, NY, XPort Trading Co ...... 212-466-4204, 

ABALON PRECISION MFG., 1040 Horne Street Bronx, 
NY 10459, Tel: 212-589-5682, FAX: 212-589-0300; EmpL: 
25; Sis. Mgr: Norman C. Orent 

Abbo"~ 
TECHNOLOGIES. INC. 

FAX: 818-954-9305 
ABBOTT TECHNOLOGIES, INC., Burbank 

Division, Transformers,. 639 So. Glenwood PI. 
Burbank, CA 91506, Tel: 816-841-3830, TElEX: 69-6282; 
FSC No.: 58910; Empl.: 50; Sis. Mgr: P. Ferrari 
.........•.........••.•........•.. '" .. .. .. A'2157-2166 

Local Sales Offices & Reps 
I\Z. Scottsdale, SMS & Assocs.. .. . . . . . . . .. 602-996-0831 
FL AHamonte Sprin~ Gugel Assocs. Inc. 

305-786-0845 
IL Hinsdale, Palatine Engrg. & SIs. (CKC) 

.. . . . . • . . . . .. .. .. . .. . . . . .. .. .. . .. . .. .. . 312-655-0868 
IN Indianapolis. JFCO, Inc. ............... 317-576-9363 
IA Cedar Rapids, Palatine Engrg. & SIs., Inc. 

.. . .. .. . . .. . ... .. ... . . . . .. .... . .. . .. ... 319-365-6071 
KS Wichna, Palatine Engrg. & SIs., Inc ..... 316-262-1020 
MI Grand Rapids, JFCO, Inc. ............. 616-949-1020 
MN Minneapolis. Holmgren AssocI!.lnc. ., 612-786-7641 
Me Hazelwood, Palatine Engrg. & SIs., Inc. 

NJ Ft Lee. Abbott Transistor Labs. ...... . 
OH Vandalia, JFCO, Inc. ................ .. 
PA Pittsburgh, JFCO,.Inc ................. . 
TN NashVille, Mil-Spec SIs. Co ........... . 
TX Richardson, Abbott Transistor Labs. ., 

314-839-0800 
201-461-4411 
513-890-8322 
412-823-5400 
615-367-2427 
214-43i'-<l697 

can Rexdale, Ontario, Source EIcIms., Lid. 
. • . . . • . • . . . . • . • •. • . . • . • . . • • • . • •• . . . . . • • 416-676-0830 

m:mmrJ 
FAX: 213-939-1995 

ABBOTT TRANSISTOR LABS, Power Supplies, 
2727 S. La CienegeBlvd., Los Angeles, CA 90034,Tel: 213-
936-6185, TELEX: 69-1398; FSC No.: 15755; EmpL: 500; 
SIs. Mgr: Mike Brown .•......•.•...•.•... 001505-1520 

Local Sales Offices & Reps 
I\Z. Scottsdale, SMS & Assocs. ..•......... 602-996-0831 
CA MIn. View, Martinez & Assocs. ........ 415-966-1012 
FL AHamonIe Springs. Gugel-Tuttle Assocs. Inc. 

. . • . . . . . . . . . • . • • • • • • . . . . . . . . . . . . . . • • . . . 305-786-0845 
NJ Ft Lee. Abbott Transistor Labs. ....... 201-461-4411 
NY Liverpool, R&D Assocs., Inc. •.....•..• 305-688-0845 
OK Tulsa, General Sis. & Assocs. ......... 918-622-7744 
TX Richardson, Abbott Transistor Labs. .. 214-437-<l697 
UT BounUM Anderson & Assocs. ........ 801-292-6991 
WA Bellevue, Comtec ..................... 206-453-1188 
Cen Ottawa, Subtec Ltd . . . . . . . . • . . . • . . . . . . 613-736-1470 

ABBOTT TECHNOLOGIES, INC., Sun Valley 
Division, Power Supplies, 8203 Vineland Ave., Sun 
Valley. CA 91352, Tel: 816-504-0644, TElEX: 75-2972, 
FAX: 818-768-0395; EmpL: 30; SIs. Mgr: Frank Geitz 
. . .• . .. . .. .. .. .. .. ... .. . .. . . .. 001521-1529, 2066-2067 

Local Sales Offices & Reps 
IN Indianapolis. John Sukup Inc. .....•..• 317-253-5501 
MN Minneapolis. Holmgren Assocs. ....... 612-786-7641 
MO Kansas cny, Abrams & Assocs. .. . . . . . 314-569-0447 

ABL ELECTRONICS SUPPLY, INC., 1736 Front $I., 
yorktown Hgts.. NY 10598, Tel: 914-962-2253, FAX: 914-
962-2296; EmpL: 18; SIs. Mgr: George Woesel 
........................................... C'1788-1769 

ABLE POWER AND ENGINEERING INC. 1222 N. 
Delta $I., S. San Gabriel, CA 91770, Tel: 816-571-6280, 
TELEX: 287020 SCS UR; EmpL: 25; Sis. Mgr: Joe Chou; 
Dist. Mgr: Bob Thomas 

ABLESTIK LABORATORIES, 833 W. 182nd $I., Gardena, 
CA 90248, Tel: 213-532-9341, TWX: 910-346-7606, FAX: 
213-516-9417; FSC No.: 21109; Empl.: 150; SIs. Mgr: D. 
W. Lefever 

ABORN ELECTRONICS INC. 2108 0 Bering 0.:. San 
Jose, CA 95131, Tel: 408-436-5444, TElEX: 184817 
MSGSNDR, FAX: 406-287-4535; FSC No.: BZ441; EmpL: K 
Bomin; SIs. Mgr: V. Lumbe 

ABRAMS INSTRUMENT CORP. 2859 W. Jolly Ad., 
Okemos, MI 4B864, Tel: 517-332-6405, TWX: 810-251-

. 0785; FSC No.: 0004B; SIs. Mgr: Merlyn Gates 

A B TOOL & MFG., INC, Engineered Automation Div. 
lS2 Cregar Road, High Bridge, NJ 08829, Tel: 201-636-
B555, TElEX: 847-340; EmpL: 25; SIs. Mgt: DaVid F. 
Mowen 

ACC ELECTRONICS COMPANY, Echlin Inc. 1300 W. 
Oak, Independence. KS 67301, Tel: 316-331-1000, TELEX: 
438483, FAX: 318-331-1000 (ext 440); EmpL: 1000; SIs. 
Mgr: Leon Allen 

ACCESSORIES FOR ELCTRNS., INC. 800 Merrick Ad., 
Baldwin, NY 11510-3593, Tel: 516-546-1751, FAX: 516 
867-1922; FSC No.: 54355; Empl.: 20; SIs. Mgr: Bill Harris 

ACCUDYNE CORP. P.O. Box 1429, Janesville, WI 53547, 
Tel: 606-752-9081; FSC No.: 18356; EmpL: 540; Sis. Mgr: 
R. E. Mowris; Dist. Mgr: R. E. Mowns 

ACCUGRAPH CORP. 50 Gervais Drive, SuRe 204, Don 
Mills. ONT, Canada M3C lZ3, Tel: 416-441-2211, TElEX: 
06-986973, FAX: 416 441-2228; ErnpI.: 155; SIs. Mgr: 
Dennis Kukulsky; Dist. Mgr: Dennis Kukulsky 

ACCULEX CORPORATION, MetraByte, 440 Myles 
Slandish Blvd., Taunton. MA 02760, Tel: 617-880-3660, 
TElEX: 240713; SIs. Mgr: Ben Bailey ......... 001352 

ACCUMET ENGINEERING, 518 Main $I., Hudson, MA 
01749, Tel: 617-586-8311, FAX: 617-562-4384; SIs. Mgr: 
C. T. Haering 

602 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
Local Sales Offices & Reps 

MO Pasadena, SpecIro-Lambda .......... 301-437-7633 
NJ Clarksburg, Micr<H.ambda •. . . . . . • . . • . 609-259-0400 
NY Huntington, Compar New York ....... 516-423-5660 
TX Dallas, C & J Assocs. ................. 21+450-5872 

ACCUPI'IOBE, INC, 1 Harrison Ave, Box 1044, Salem. MA 
01970. Tel: 617-745-7878, TELEX: 682194 Aocuprobe UD, 
FAX: 617-745-7922; EmpL: 26; SIs. Mgr: Thomas H. 
Murphy; Di8I. Mgr: T. H. Murphy 

ACCURATE ELECTRONICS, 169 S. Abbe Ad.. P.O. Box 
1287, Elyria, OH 44~, Tel: 216-386-6330, TELEX: 
469705; FSC No.: 11375; EmpL: 35; Sis. Mgr: J. F. Seybold 

-Accuride 
FAX: 213-903-0208 

ACCURIDE. 12311 Shoemaker, Santa Fe Springs. CA 
90670, Tel: 213-944-0921, TWX: 91G-586-1632; SIs.Mgr: 
Jackie Pinto; Di8I. Mgr: Bill Kniegge ..... C·1006-1009 

Local Sales Offices & Reps 
CA Belmont Aocuride .................... 415-594-2830 
CA Diamond Ber, Aocuride ............... 213-944-0921 
CA Santa Fe Springs. Accuride ........... 213-944-0921 
GA Dunwoody, Accuride . . . . . . . . . . . . . . . . .. 404-449-3350 
IL Wood Dale, Accuride ................. 312-843-2585 
MA HOlliston, Accuride .................... 617-429-2474 
MA Leominster, Aocuride ................. 617-537-8985 
NY Rochester, Accuride .................. 717-227-5835 
TX Dallas. Aocuride ...................... 214-492-4633 

ACCUSONIC DIVISION, Ferranti O.R.E. Inc, Box 709, 
Falmouth, MA 02541, Tel: 617-546-5800, TELEX: 6817399 
OREFAL UW; EmpL: 125; SIs. Mgr: Robert Beede 

ACCUSONIC SYSTEMS CORP., Designatronics, Inc., 
2101 Jericho Tumpike, New Hyde Park, NY 11040, Tel: 
516-328-3300; EmpL: 15 (This Subsidiary); Sis. Mgr: 
Dennis Goodman 

ACCUTRONICS/CONNOR-WINFIELD, See Connor
Winfield 

acdc 
electronics 

FAX: 619-439-4243 
ACDC ELECTRONICS, Div. of Emerson. 401 Jones 

Ad.. Oceanside, CA 92054, Tel: 619-757-1680, TWX: 910-
322-1470; Empl.: 750; Sis. Mgr: Mike Kirkowsld; Dist. 
Mgr: Ray Brown .................. 0·1195,1530-1533 

Local Sales Offices & Reps 
CA Burbank, ACDC ....................... 818-948-9252 
CA Orange City, ACDC ................... 619-439-4200 
CA San Diego, ACDC .................... 619-942-7230 
CA Santa Clara, ACDC Elctms. ......... ,. 408-727-1626 
CO Englewood, Omega Ltd .............. 203-265-2972 
CT Waillingford, ACDC ................... 203-265-2972 
FL Sanford, ACDC Elctms. ............... 305-321-8121 
IL Elk Grove VI, Tri Star Grp. ............ 312-593-0200 
IL Naperville, ACDC Elctms. ............. 312-355-8444 
IN Indianapolis, EMCI .................... 317-253-1668 
KS Kansas City, Rush & West ............ 913-764-2700 
MA Sudbury, ACDC Elctms. . . . . . . . . . . . . . .. 617-443-9903 
MN Minneapolis, Components ............ 612-374-1250 
MO Ballwin. Rush & West . . . . . .. .. . .. . .. .. 314-965-3322 
NY Binghamton, Tn-Tech.. .. ...... .. ..... 51 G-252-0691 
NY Hudson Valley, Tri-Tech .............. 914-897-5611 
NY Islip, ACDC ........................... 516-348-7710 
NY Rochester, Tri-Tech .................. 716-385-6500 
NY Syracuse, Tri-Tech ................... 315-446-2681 
OH Cleveland, Lyons Corp ................ 216-659-9224 
OH Columbus, Lyons Corp. ............... 614-89G-2743 
OH Dayton, Lyolls Corp. .................. 513-278-0714 
OK Bixby, MGR Elctms. ............. :.... 918-369-5186 
OR Beaverton, Eari & Brown. . . . . . . . . . . . . . 503-644-9230 
PA Philadelphia, Tech. Sis. ............... 215-675-8600 
TX Austin, ACOG Elctms. ................. 512-250-1011 
TX Austin, MGR Elctrns. . . . . . . . . . . . . . . . . .. 512-250-0926 
TX Dallas MGR actms. ................. 214-238-5246 
TX Houston. MGR EIctms. ............... 713-497-8306 

WA Redmond, Eart & Brown .............. 208-875-5064 
Can !'k!maby, BC, Webster Insirs. . . . . . • . . .. 604-434-2611 
Can Montreal. Que., Webster Inslrs. .......• 514-744-5829 
Can Toronto, Webster ..................... 416-625-0600 

Local Distributors 
CA Chatsworth, Time Elctms. .. ... .. . .. ..• 714-937-0911 
CA San Carlos, Lo-Dan .. .. .. .. .. .. .. .. .. . 415-592-4800 
CA Torrance. Time Elctms. ............... 818-998-7200 
CO Englewood, Displays Elctms. ......... 303-779-8053 
CT Wallingford, Cronin Elctms. ........... 203-265-3134 
FL largo, Lo-Dan ........................ 813-586-2851 
GA Norcross, Applied Power Inc. ......... 404-263-0421 
10 Mt. Prospect, Magnuson Elctms. ...... 80().323-9773 
IL Arlington Hg1s.. Lo-Dan ............... 312-398-5311 
IL Chicago, Newark Elctms. ............. 312-764-5100 
IN Indianapolis, Mar Elctms. ............. 317-633-8699 
MD Baltimore, PEl Genesis ............... 301-296-9333 
MD Columbia, Time Elctms. .. .. .. .. .. .. .. . 301-964-3090 
MD Edina, Time Elctms. .................. 612-835-1250 
MA Boston. Time Elctms. ................. 617-935-8080 
MA Needham, Cronin Elctms. ............. 617-449-5000 
MI Madison Hg1s., McNaughton-McKay .. 313-399-7500 
MO St LouiS, Time Elctms. ............... 314-391-6444 
NJ Pinebrook, Time Elctms. .............. 201-882-4811 
NY Hauppauge, Time Elctms. .. .. .. .. .. .. . 516-273-0100 
NY Syracuse, Time Elctms. ..........•.... 315-432-0355 
OH Cincinnati, Hughes Peters, Inc. .. . . . . .. 513-351-2000 
OH Columbus, Hughes Peters, Inc. ....... 614-294-5351 
OR Portland, Time Elctms. . . . . . . . . . . . . . . .. 503-684-3780 
PA Philadelphia, Philadelphia Elctrns. ..... 607-365-6704 
TX Dallas, Norvell Elctms. . . . . . . . . . . . . . . .. 214-233-0020 
WA Redmond, Priebe Elctms. ............. 206-881-2363 
WA Redmond, Time Elctms. ...... " ...... 206-641-3640 

ACD-ELCOR PRODUCTS, P.O. Box 244, Bethel, CT 
06801, Tel: 203-743-3510; Empl.: 3 

ACHESON COLLOIDS, Div. of Acheson Industries, 
Inc., P.O. Box 611747, Port Huron, MI 48061-1747, Tel: 
313-984-5581, TWX: 81G-231-5265; Empl.: 200 

ACI DATA PRODUCTS,17921 Sampson Ln, Huntington 
Beach, CA 92647, Tel: 714-842-2945, TaEX: 655328; 
EmpL: 10; Sis. Mgr: J. Rogers 

A.C. INTERFACE INC.,. 15560 ROCkfield, Unit 1 E,lrvine. CA 
92718, Tel: 714-472-9524, TELEX: 655-328; FSC No.: OAP 
78; Empl.: 23; SIs. Mgr: Bill Roth; Dist. Mgr: Ray Ponkey. 

ACL INC., 1960 E. Devon Ave.. Elk Grove,lL 60007, Tel: 312-
981-9212, 80()'sTATIG-o, TELEX: 4330251; Empl.: 8; SIs. 
Mgr: Ralph D. Considine 

ACME DIVISION, Allied Products Corporation, P.O. 
Box 1404, New Haven. CT 06505, Tel: 203-562'2171, 
TaEX: 295503 Acme UR; Empl.: 75; SIs. Mgr: Mervin 
Leonard 

J\cme Electric 
Electronic Distribution 

FAX: 716-968-3948 
ACME ELECTRIC CORPORATION, 20 Water Street 

Cuba, NY 14727, Tel: 716-968-2400; SIs. Mgr: Dale 
GuiHord: Dist. Mgr: Donald Chasner ..... 0·1534-1536 

Local Sales Offices & Reps 
AL HuntSville, Carilwright & Bean ......... 205-83().1540 
I\Z. Phoenix, O'Donnell Assocs. S.W. . . .. .. 602-944-9542 
CA San Jose, O'Donnell Assocs., North. .. 408-432-1940 
CO Englewood, Harthun Assocs. ......... 303-792-5050 
FL Deerfield Bch, Carilwrighl & Bean ..... 305-429-3400 
FL Orlando, Carilwright & Bean . . . . . . . . . .. 305-422-4531 
GA Norcross, Carilwrighl & Bean . . . . . . . . .. 404-368-0160 
IL Des Plaines, Electron Mktg. ........... 312-298-2330 
IN Ft Wayne, Needler SIs. Co, Inc. .. . .. .. 219-447-2123 
IN Indianapolis, Luebbe SIs. ............. 317-845-7389 
IN Indianapolis, Needler Sis. Co., Inc. . .. .. 317-255-8056 
KS Shawnee Mission, Lowell Kangas & Assocs. 

....................................... 913-631-3515 
LA Covington. CariWright & Bean ........ 504-892-1780 
MD Gaithersburg, Naudain Assocs. ....... 301-258-5040 
MA Frerningham. Marathon SIs. . .. . .. . .. .. 617-875-3566 
MI Jackson, Carilwright & Bean .......... 601-981-1170 
MI Livonia, Luebbe Sis. .................. 313-477-3131 
MN Minneapolis, Boerger & Assocs. . . . . . . . 612-560-3435 
MO St Louis, Lowell Kangas & ASsocs. ... 314-821-4050 
NJ Matawan, Shepard & Assocs. ......... 201-566-0095 
NM Albuquerque, O'Donnell Assocs. S.W. 

. . . . . .. . . .. .. .. . . .. .. . .. . . . .. .. . .. . .. .. 505-983-1030 
NY E. Syracuse, Ossmann & Assocs. ..... 315-437-7052 

ACMEE 
NY Henrietta, Ossmann & Assocs. . . . . . . .. 716-359-1200 
NC Charlolta, Carilwrighl & Bean . . . . . . . . .. 704-536-0303 
NC Lumberton. Acme EIec. Corp. ......... 919-738-9202 
NC Raleigh, Carilwright & Bean ........... 919-876-4130 
OH Cincinnati, Luebbe Sis. ............... 513-530-0600 
OH Cleveland, Luebbe Sis. .........•..... 216-333-0425 
OH Cleveland, Marlow Assocs. ........... 216-991-6500 
OH Columbus, Luebbe Sis. ............... 614-431-0474 
OH Deyton, Luebbe Sis. ........ "........ 513-294-0426 
OH Dayton. Marlow Assocs. .............. 513-274-9886 
OK Tulsa, Milco Mktg. .................... 918-864-2277 
OR Beaverton. Pacific Specialists .•• . . . . . . 503-641-9373 
PA Pittsburgh, Luebbe SIs. ............... 412-364-0490 
PA Pittsburgh, Marlow Assocs. ...•....... 412-343-5050 
PA Prospect PI<., EN Sis. Co. .............. 215-534-3340· 
TN Memphis, Carilwright & Bean . . . . . . . . . . 901.-362-8345 
TX Austin. Milco Mktg..................... 512-251-9918 
TX Houston, Milco Mktg. ................. 713-723-5037 
TX Richardson. Milco Mktg. .............. 214-763-2716 
UT Salt lake City, Acme EIec. Corp. ...... 801-539-0227 
WA Redmond, Pacific Mktg. Specialists ... 208-882-3144 
WI Waukesha, Electron Mktg. ............ 414-547-1505 

Local DIstributors 
AL Decalur, Forbes Distbg. .. . . . . . . . . . . . .. 205-353-4762 
AL Huntsville, Allied EIctms. .............. 205-721-3500 
AL Huntsville, Arrow EIctms. ............. 205-837-6955 
AL Huntsville, Forbes Distbg. . . . .. . . .. . ... 205-837-1579 
AL Mobile, Forbes Distbg. ................ 205-479-4535 
I\Z. Phoenix, Arrow EIctms. ............... 602-437-0750 
I\Z. Phoenix, Cetec/Future ............... 602-272-7951 
CA Chatsworth, Allied EIctms. ............ 818-701-7500 
CA Chatsworth, Cetec/Future ............ 818-70G-0914 
CA Fremont Allied EIctms. ............... 415-77().0590 
CA Irvine, Cetec/Future .................. 714-250-4141 
CA Menlo PI<., Casey Johnston ...•....... 415-328-6892 
CA San Diego, Allied EIctms. ............. 619-565-4800 
CA San Diego, Cetec/Future ............. 619-278-5020 
CA San Jose, Cetec/Future .............. 406-434-1114 
CA San Jose, ITT Multicomp. .•........... 408-279-0685 
CA San Jose, Rose Elctms. .............. 408-263-9700 
CA Santa Ana, ITT Mullicomp. ............ 714-835-9019 
CA Santa Monica, Transworld Trade ..... 213-476-8406 
CA Sunnyvale, Allied EIctms. ............. 408-745-6600 
CA Tustin, Allied EIctms. ........ " .. "... 714-669-4190 
CO Denver, Allied Elctms. .......... ".... 303-79G-1664 
CO Englewood, Arrow Elctms. .......•..•. 303-79G-4444 
CO Englewood, NEP EIctms. •............ 303-799-9898 
CT Wallingford, Arrow EIctms. ............ 203-265-7741 
FL AHamonts Springs. Arrow Elctms. . . . . . 305-882-6923 
FL Clearwater, Allied Elctms. ............. 813-539-0369 
FL Deelfield Bch., Arrow Elctms. ......... 305-429-8200 
FL Ft Lauderdale, American Battery...... 305-583-2470 
FL Ft Lauderdale, Hammond EIctms. .... 305-973-7103 
FL Jacksonville, Hammond/EMSCO ..... 904-356-4851 
FL Lantana, Sylvia Prods. ................ 305-482-5295 
FL Orlando, EMSCO .......... "......... 305-84~62 
FL Orlando, Hammond EIctms. . . . . . . . . . . . 305-849-6060 
FL Palm Bay, Arrow Elctms. . . . . . . . . . . . . .. 305-725-1480 
FL Pompano Bch., Allied Elctms. ......... 305-978-3008 
FL Tampa, Hammond/EMSCO .......... 813-253-2684 
GA Doraville, VoRex Batteries ............ 404-448-6021 
GA Marietta, Americom ................... 404-428-8400 
GA Norcross, Allied EIctms. . . . . . . . . . . . . . . . 404-446-6585 
GA Norcross, Arrow Elctms. .•............ 404-449-8252 
GA Norcross, Hammond Elctms. • . . . . . . . . . 404-449-1996 
IL Addison. LComp EIctms. .... .. .. .. .. .. 312-628-1400 
IL Chicago, NEP Elctms. .............. " 312-625-8400 
IL Elgin. Allied Elctms. ................... 312-697-8200 
IL Itasca, Arrow Elctms. ................. 312-25G-05OO 
IN Ft Wayne. Bellinds. .................. 219-423-3422 
IN IndianapoUs, Advent EIctms. .......... 317-872-4910 
IN Indianapolis, Arrow EIctms. ........... 317-243-9353 
IN Indianapolis, Bellinds. ................ 317-875-8200 
IA Ceder Rapids, Arrow EIctms. . . . . . . . . .. 319-395-7230 
IA Ceder Rapids, Iowa Radio Supp. ...... 319-393-4510 
KS Lenexa, Arrow Elctms. ................ 913-541-9542 
KS Wichita, Radio, Inc. ................... 316-264-2798 
KY Florence, URI Elctms. .. .. .. .. .. .. .. .. . 606-371-4423 
KY Lexington, Radio Eictm. . . . . . . . • . . . . . .. 606-255-6661 
KY Louisville, Peerless Elctms. ........... 502-837-7674 
LA New Orleans, Radio Parts ............ 504-581-5959 
MD Columbia, Allied Elctms. .............. 301-381-1560 
MD Columbia, Arrow Elctms. .. . . . . . . • . . . • . 301-995-6002 
MD Jessup, Treeko EIctms. ............... 301-47G-33QO 
MD landover, Cel Tech ............. ·...... 301-35G-9400 
MD Marlow Hg1s.. Allied EIctms. . . . . . . . . • • . 301-423-0161 
MD WhHe Marsh, Rasco/Baltimore ...••.. 301-529-0500 
MA Hingham. Sager EIctrL ................ 617-749-6700 
MA Wilmington. Allied Elctms. ............ 617-942-0150 
MA Wilmington. Arrow Elctrns. ............ 617-935-5134 
MA Wilmington. North Star EIctms. ........ 617-657-5155 
MI Ann Arbor, Arrow Elctms. ............. 313-971-6220 
MI Ann Arbor, Bellinds. .................. 313-971-9093 
MI Farmington Hills, Advent Elctms. ...... 313-477-1650 
MI Ferndale, RAM Meter,lnc. ............ 313-398-6767 
MI Grand Rapids, Arrow EIctms. ......... 616-243-0912 
MI Grand Rapids, R S EIctms. ........... 616-241-3483 
MI Livonia, R S EIctms. .......... "...... 313-525-1155 
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ACMEE 
MN Eden Prairie, AIRed EIcIms. ........•.. 612-829-7554 
MN Edina, Arrow EIcIms. .••..•..••.....•.• 612-830-1800 
MN Mimeapolis, Bergquist Co. ...... , . . • . . 612-835-2322 
MO Kansas City, LComp EIcIms. ...•..•... 816-221-2400 
MO Maryland Hgts., Chelsea Inds.......... 314-997-9700 
MO Maryland Hgts., LComp EIcIms. ...•••. 314-291-3563 
MO Montgomery, Forbes DIstbg. ••..•..•.. 205-263-2083 
MO St Louis, Arrow Elctms. .• . . . . . . . • . . • .. 314-567-8888 
MO St Louis, Vansickle EIcIms. .....•....• 314-621-5000 
NH Manchester, Arrow Elctms. .....•..••. 603-668-6968 
NJ Lodi TRC ..•..••.•..•..•.......•...•. 201-779-8282 
NJ Marlton, Arrow EIcIms. •.. . . . . . . . • . . . .. 609-596-8000 
NJ Mt Leurel, Allied EIcIms. .....•..•...•• 609-234-7769 
NJ DakIand, RelaySpecialties............ 201-337-1000 
NJ P8ISippeny, Arrow EIcIms. ......•..••. 201-538-0900 
NM Albuquerque, Arrow EIcIms. .....•.•.. 505-243-4566 
NY Brookhaven, Arrow Elctms. ..•..•..... 516-924-0700 
NY Buffalo, SummK Inds. •..•....•..•..... 716-887-2800 
NY Hauppeuge, Arrow Elctms. . ..•..•.. ... 516-231-1000 
NY Hauppeuge, Sager EIctrL. • • .. • . . . . . . .. 516-348-1300 
NY Long Island City, In/erface Computer 

....••.••.•.•.................•........ 718-726-4223 
NY Melville, Arrow Elctms. ..........•..... 516-391-1300 
NY Mineola, Allied Elctms. ... ..... ..•.. ... 516-248-2360 
NY Mt Vernon, QAREIcIms. . . . . . • . . • . • . .• 914-699-2224 
NY Rochester, Allied EIctrns. ...•......••. 716-244-9440 
NY Rochester, Arrow EIctrns. ............. 716-427-()300 
NY Rochester, CAM/RPC Elctms. .....•.. 716-334-5600 
NY Rochester, Simcona ......•......•.••. 716-328-3230 
NY Ronkonkoma, Arrow Elctms. .••.... ,.. 516-467-1000 
NY Roslyn Hgts., Micro Connections...... 516-625-1717 
NC Asheville, Southeestern Elctms. . . • . . • . 704-253-1446 
NC Charlotte, Southeastern Elctms. . . . . . .. 704-523-1122 
NC Charlotte, UnKed Elec. ..........•..... 704-372-2650 
NC Durham, Southeestem EIcIms. . . •• . . .. 919-888-8204 
NC Fayetteville, Southeestem EIctrns. .... 919-483-0371 
NC Gresnsboro, Hemmond/EMSCO ..••. 919-275-6391 
NC Greensboro, Southeestern Elctms. .... 919-273-8675 
NC Hickory, Southeestern Elctms. ........ 704-322-9493 
NC Jacksonville, Southeestern Elctms. •.. 919-353-4171 
NC Kingston, Southeestern EIctrns. ....•.. 919-523-5113 
NC Raleigh, Allied EIctrns. ....•..••..•.••. 919-876-5845 
NC Raleigh, Arrow EIctrns. ................ 919-876-3132 
NC Raleigh, Southeestern EIctrns. ..•..... 919-828-2311 
NC Wilmington, Southeestern Elctms. •.... 919-791-7365 
NC Winston-Salem, Arrow EIctrns. ..•..... 919-725-8711 
OH Centersville, Arrow Elctms. ...•.•..... 513-435-5563 
OH Cincinnati, Hughes-Peters, Inc. ..•..... 513-351-2000 
OH Cincinnati, R S EIctrns. ...•....•.••.... 513-793-2450 
OH Cincimatl, URI Elctms. ........•..•.•.. 513-761-4030 
OH Cleveland, CAM/RPC Elctms. ..•..... 216-461-4700-
OH Columbus, Arrow EIctrns. .......•..... 614-436-0928 
OH Columbus, Hughes-Peters, Inc. .....•. 614-294-5351 
OH Dayton, BelI1nds. ..........•.......... 513-435-8660 
OH Maumee, R S Elctms. ..............••. 419-893-0721 
OH Solon, Arrow EIctrns. ..............••. 216-248-3990 
OH Warren, REM EIctrns. ..............••. 216-373-1300 
OK Oklahoma CKy, Redio, Inc. ..........•. 405-789-0741 
OK Tulsa, Altair Co........................ 918-252-5781 
OK Tulsa, Arrow Elctms. • . • • . . . .. . . . . . . • . . 918-252-7537 
OK Tulsa, Radio; Inc. ...................•. 918-567-9123 
OR Beaverton, Arrow EIctrns. .......•..... 503-645-8456 
OR Beaverton, Rose Elctms. . . . . . • . . • . . . .. 503-629-9288 
OR Tualatin, Moore Elctms. ... . . . • . . . • . . .. 503-692-5333 
PA Allentown, Yales Battery ......... , . ... 215-437-6700 
PA Drexel Hill, Kass Elctms. . . . . . • . . • . . . .. 215-449-2300 
PA Erie, REM Elctms. .......•....•....... 814-453-5626 
PA Monroeville, Arrow Elctms. .... . . • . . . .• 412-656-7000 
PA N. Huntingdon. REM Elctms. ....•..... 412-864-7423 
PA Pittsburgh, Allied Elctms. ....•..•..... 412-367-4124 
PA Pittsburgh, CAM/RPC Elctms. .....•.. 412-782-3770 
PA Reading, Yales Battefy ............•.. 717-383-0226 
PA Trevose, Sager Elctms. •...........••• 215-638-7491 
SC Greenville, Hammond/EMSCO ..•.... 803-233-4121 
TN Nashville, carHon Bates Co. .•.....•.. 501-562-9100 
TX Austin, Allied Elctms. .•............•.. 512-369-3771 
TX Austin, Altair Co. ...•.....•............ 512-637-4970 
TX Austin, Arrow Elctms. ......•....•..... 512-635-4180 
TX CarroIHon, ArrOW Elctms. .......•..... 214-380-6464 
TX Corpus Christi, Douglas EIctrns. ...•.. 512-883-5103 
TX Dallas, Allied Elctrns. ..............•.. 214-553-4370 
TX EI Paso, Era Elctms. ...............•.. 915-592-4126 
TX Fl Worth, Allied Elctms. . . .. .. ... .. . ... 817-336-5401 
TX Houston, Altair Co. ... . . . . . . .. . . . . . . • . . 713-462-3029 
TX Houston, Arrow Elctms. ............•.. 713-530-4700 
TX Richardson, Altair Co. ................. 214-231-5166 
UT Batt Lake City, Arrow Elctrns. ......... 801-973-6913 
VA R"oanoke, Southeestem Elctms. ......... 703-344-661 
WA Kent, Arrow EIctrns. .............•..•.. 206-575-4420· 
WA Seattle, Allied Elctms. . ... ....•..•. . . .. 205-547-2827 
WI Brookfield, Arrow EIctrns. .......•..... 414-792-0150 
WI Mequon, Taylor Elctms. .........•..... 414-241-4321 
WI New Berlin, Allied Elctms. .. . . . . . . . . . . . 414-796-1280 
WI New Berlin, NEP Elctms. ... .. . . . . . . •. . 414-785-9100 
EXP NY/Farmingdale, Arrow Expert , ...•.. 516-293-6363 
Can Concoid, Onl, lIT MuHiqomp. .. . . . . . . . 416-736-1144 
can Ottawa, Ont, Wackid Radio ..•..•..... 613-728-1821 
Can Pt Claire, Que., Future EIctrns. ...•.•.. 514-694-7710 

Manufacturers and Sales Offices Directory 
Can Ville St Leurent, Que., lIT Multieomp. 

. . • . . • . . • . . . . . . • • . • . . . •. . • . •• . . . . . . . . • • 514-335-7697 
Can Yellowknife, Yukon, Ncrthern Comm •. 403-873-3953 

ACME ELECTRONIC DISTRIBUTION, Acme Electric 
Corporation, Rle. 4, Sox 54, Lumberton, NC 26358, Tel: 
919-738-9202, 800-247-7507, TWX: 910-595-1760, FAX: 
919-739-0024; SIs. Mgr: Donald J. Chesner; Dist. Mgr: 
Donald J. Chesner 

Local DistributolS 
AL Binningham, Forbes Distbg. . . •• . . . . . . . 205-251-3941 
AL Decatur, Forbes DIstbg. .. . . . . . • . . . . . . • 205-;353-5762 
AL Huntsville, Arrow Elctms. ..•.•...•..•. 205-882-2730 
AL Huntsville, Forbes DIstbg. ..•.•........ 205-837-1579 
AL Mobile, Forbes Distbg. ........•..•.. ,. 205-479-4535 
AL Montgomery, Forbes Oistbg. ........•. 205-263-2063 
AZ. Phoenix, Arrow Elctms. ...•........... 602-437-0750 
AZ. Phoenix, CETEC/FUTURE ....•...... 602-272-7951 
AZ. Phoenix, Enerdyne Bettery •. . . . . . . . . . . 602-269-2443 
AR Little Rock, CarHon BetesCo. ....•..•. 501-562-9100 
CA Chatsworth, Arrow Elctms. ....•..•.... 818-701-7500 
CA Chatsworth, CETEC/FUTURE ........ 816-700-0914 
CA Fremont Allied Elctms. ............. ,. 415-770-0590 
CA Irvine, CETEC/FUTURE .............. 714-250-4141 
CA Los Angeles, Bellinds. . • . . . . . . . . . . . . .. 213-626-6778 
CA Los Angeles, Transworld Trade....... 213-476-6406 
CA Menlo PI<, Casey Johnston ..•........ 415-326-6892 
CA San Diego, Arrow Elctms. ..•.......... 619-565-4800 
CA San Diego, CETEC/FUTURE ......... 619-278-5020 
CA San Jose, CETEC/FUTURE .......... 408-434-1114 
CA San Jose, m Multicomps. •. . . . . . . . . .. 408-279-0685 
CA San Jose, Rose Elctms. .............. 408-263-9700 
CA SanlaAna, lIT MuHicomps. ...•....... 714-727-4001 
CA Sunnyvale, Arrow Eictm. ......•....... 406-745-6600 
CA Tustin, Arrow Elctms. ...•.....•....... 714-836-5422 
CO Englewood, Arrow Elctrns. •........... 303-790-4444 
CO Englewood, NEP Elctms. .....•..•.... 303-799-9898 
CT Wallingfoid, Almo Elctrns. ..• . • • . . . . . . . 203-269-6801 
CT Wallingford, Arrow Elctns. .•. . . • . . • . . . . 203-265-7741 
FL AHamonte Springs, Arrow Elctms. . . . . . 305-682-6923 
FL Deerfield, Arrow EIctrns. .........•.... 305-429-8200 
FL Fl Lauderdale, Allied Elctms. ......... 305-486-0500 
FL Fl Leuderdale, American Battery . .. . .. 305-583-2470 
FL Fl Lauderdale, Hammond Elctms. .... 305-973-7103 
FL Jacksonville, EMSCO •. . . . . . . . . . . . . . .. 305-649-6362 
FL Jacksonville, Hammond/EMSCO ..... 904-356-4651 
FL Lantana, SyMa Prods. .•.............. 305-482-5295 
FL Largo, Bellinds. .•............•....... 813-541-4434 
FL Melboume, Arrow Elctms. . . . . . • . . . . . .. 305-725-1480 
FL Orlando, EMSCO ....... ,............. 305-949'6362 
FL Orlando, Hammond EIcIms. . . . • . . . . . .. 305-649-6060 
FL Orlando, Hammcnd/EMSCO .......•. 305-849-6060 
FL Palm Bey, Arrow Elctrns. . . . . . . . . . . . . .. 305-725-1480 
FL Pensacole, Forbes Distbg. ....•..•.... 904-433-1005 
FL Tampa, EMSCO ...................... 813-253-2664 
FL Tampa, Hammond/EMSCO .....•.... 813-253-2684 
GA Atlanta. Hammond Elctms. ,. . . . . . • . . .. 404-524-7502 
GA Doraville, VoHex Batteries ............ 404-448-6021 
GA Marietta, Americom ................... 404-426-6400 
GA Norcross, Allied Elctms. . . . . . . . . . . . . . . . 404-446-8595 
GA Norcross, Arrow EIctrns. .............. 404-449-8252 
GA Norcross. Bell Inds. .......•........... 404-662-0923 
GA Norcross. Hammond Elctrns. . . . . . . . . .. 404-449-1996 
IL Addison, LComr>-Chicago ... . . . . . . . . . . 312-628-1400 
IL Chicago, NEP Elctms. ................ 312-625-8400 
IL Elgin, Allied Elctms. ................... 312-697-8200 
IL Elk Grove VL, Bellinds. ............... 312-640-1910 
IL Hhasca, Arrow Elctms. ................ 312-250-0500 
IL Northbrook, Classic Comp.lnc. ....... 312-272-9650 
IL Rosemont, Adv9l't Elctms. ...•........ 312-297-6200 
IL Urbana, Bellinds. ......•.....•........ 217-328-1077 
IN Fl Wayne, Belllnds. .................. 219-423-3422 
IN Indianapclis, Adven1 Elctms. .•........ 317-872-4910 
IN Indianapclis, Arrow Elctms. ........... 317-243-9353 
IN Indianapclis, Belllnds. ................ 317-634-8202 
IA Cedar Rapids,Adven1 EIctrns. ........ 319-363-0221 
IA Cedar Rapids, Arrow Elctrns. . . . . . . . • . . 319-395-7230 
IA Cedar Rapids, Bellinds. .............. 319-395-0730 
IA Cedar Rapids, IOwa Radio Supp. Co. .. 319-393-4510 
KS Lenexa, Arrow Elctms. ................ '.913-541-9542 
KS Wichila, Radio, Inc. .......•........... 316-264-2798 
KY Florence, URI Elctrns. .....••.......... 605-371-4423 
KY Lexington, Radio EIctrn. Equip. ........ 605-255-6661 
KY Louisville, Peerless Elec. Equip. ....... 502-637-7674 
LA New Orleans, Radio Parts ............ 504-581-5959 
MD BeHsviIle, Resco ...................... 301-937-9100 
MD Columbia, Arrow EIctrns. . . . . .. . .•. . . .. 301-995-6002 
MD Jessup, Almo Elctms. ................. 301-670-0090 
MD Jessup, Treeko SIs. .. . . . . • . . . . . . . . . . .. 301-792-0112 
MD Landover, Cenech .....•.............. 301-773-9400 
MD Marlow Hgts., Allied Elctms............ 301-423-0161 
MD WhHe Marsh, Resco/Beltimore ....... 301-529-0500 
MA Canton, A1mo Elctms. .....•....•...... 617-821-1450 
MA Hingham, Sager EIec. Supp. .......... 617-749-8700 
MA Wilmington, Allied Elctms. •........... 617-942-0150 
MA Wilmington, Arrow Elctrns. ............ 617-935-5134 
MI Am Arbor, ArroW EIcIms. ....•........ 313-971-6220 

MI Am Arbor, BelIInds. .••.•..••.•. '...... 313-971-9093 
MI Farmington HIlls, Adven1 •...•.•..••.•. 313-477-1650 
MI Grand Rapids, Arrow ~ .••.•••.• 616-243-0912 
MI Grand Rapids, RS. EIctrns. .•.•.•••..• 616-241-3483 
MI Kalamazoo, RS. EIctrns. ......•. :..... 616-381-5470 
MI livonia, RS. EIctrns. ••.••...•.••.••... 313-525-1155 
MI Roseville, RS. EIctrns. .••...•.••.••..• 313-779-2450· 
MI Wynadotte, RS. EIctrns................ 313-282-5880 
MN Edina, Arrow Elctms. ...••.•.•..•••..•• 612-830-1800· 
MN Minneapolis, Bergquist Co............. 612-835-2322 
MO Kansas City, LComp-Kansas CKy ••••• 816-221-2400 
MO Maryland Hgts., LCcmp-St Louis •..•. 314-291-6200 
MO Sl Louis, Arrow EIctrns.. . • . • . • • . . •• . . . 314-567-8888 
MO Sl Louis, Van Sickle Radio Supp. ..... 314-821-5000 
NH Manchester, Arrow EIctrns. .••••.. •• • . • 803-666-6968 
NJ E. Brunswick, Almo EIctrns. •..•...•••. 201-613-0200 
NJ Mt Leurel, Allied Elctms. •. . . . . • . . . • . . . 609-234-7769 
NJ P8ISippany, Arrow Elctms. ..•..•..•.•• 201-536-0900 
NM Albuquerque, Arrow Elctms. ...•.....• 505-243-4566 
NY Buffalo, SummH Distrs................. 716-887-2600 
NY Hauppauge, Arrow Elctms. ........•... 516-231-1000 
NY Hauppauge, Sager Elec. ......•..•.... 516-348-1300 
NY Long Island CKy, Interface Computer Access. 

. .•. . .. . .•. . .. .. ..•.. .. . .. ..•..•. . . . . .. 718-726-4223 
NY Mineola, AHied Elctms. •.•.... ' ..•..•.•• 516-248-2360 
NY Mt Vernon, OAR Ind'L Sis. ............ 914-699-2224 
NY Rochester, Allied Elctms. ......•...... 716-244-9440 
NY Rochester, Arrow Elctms. ............. 716-275-0300 
NY Rochester, CAM/RPC Elctms. ........ 716-334-5600 
NY Rochester, Simeona ....•............. 716-328-3230 
NC Asheville, Southeestem EIec. ......... 704-253-1446 
NC Charlotte, P. C. Land .. . . . . . . . . . . . . . . . . 704-535-2616 
NC Charlotte, Southeestern Elec. ..•.•.... 704-523-1122 
NC Charlotte, UnHed Elec. Supp. .. . . . . . . . . 704-372-2650 
NC Durham, Southeestern Elec. .........• 919-886-8204 
NC Fayetteville, Southeestern Elec. ...•..• 919-483-0371 
NC Greensboro, Hammond Elctms. ...•. . . ~19-275-6391 

NC Greensboro, Southeestern EIec. ..•..• 919-273-8675 
NC HickOl)', Southeestern EIec. . . . . . . . • • .. 704-322-9493 
NC Jacksonville, Southeestern EIec. ...... 919-353-4171 
NC Kingston, Southeestern Elec. .•....... 919-523-5113 
NC Raleigh, Arrow Elctms. . • . . . . . . • . • . • . .. 919-876-3132 
NC Raleigh, Southeestern EIec. ...•...•... 919-828-2311 
NC Wilmington, Southeestern EIec. ......• 919-791-7385 
NC Winston-Salem, Arrow Elctms. ....•..• 919-725-8711 
OH Cincinnati, Hughes-Peters............ 513-351-2000 
OH Cincinnati, R S EIctrns................. 513-793-2450 
OH Cincinnati, URI Elctms. ..•............• 513-761-4030 
OH Cleveland, Arrow Elctms. .........•... 216-248-3990 
OH Cleveland, CAM/Ohio ..•............. 216-461-4700 
OH Columbus, Arrow Elctms. ............. 614-436-0928 
OH Columbus, Hughes-Peters ....•...•... 614-294-5351 
OH Dayton, Arrow EIctrns. ............•... 513-435-5563 
OH Dayton, Bellinds. ..................... 513-435-8660 
OH Maumee, R S Elctms. . . . • . . . . . . . . . . . . . 419-893-0721 
OH Toledo, R.S. Elctms. •..•......•...•... 419-893-0721 
OH Warren, REM Elctms. .............•.•• 216-373-1300 
OK Oaklahoma CKy, Radio, Inc. . . . . . . . • . •• 405-789-0741 
OK Tulsa, Altair Co. ...............•....... 916-252-5781 
OK Tulsa, Arrow Elctms. •.........•....... 918-252-7537 
OK Tulsa, Radio,lnc. ....•................ 916-567-9123 
OR Beaverton, Arrow EIctrns. ............• 503-645-6456 
OR Beaverton, Rose Elctms. • . . . . . . . . . . . •• 503-629-9288 
OR Tualatin, Moore Elctms. .. . . . . . . . . . . . . . 503-692-5333 
PA Allentown, Yales Battery.............. 215-437-6700 
PA Drexel HiI~ Kass Elctms. •...........•. 215-449-2300 
PA Erie, REM Elctms. .....•............•. 814-453-5626 
PA Mars, Almo Elctms. .•......•........•. 412-776-9090 
PA N. Huntingdon. REM Elctms. ......•.•. 412-864-7423 
PA Philadelphia, Almo EIctrns. .. . . . . . . . . . . 215-696-4003 
PA Pittsburgh, Arrow Elctms. .•.........•. 415-856-7000 
PA Pittsburgh, CAM/RPC Ind'l. EIcIms. .•. 412-782-3770 
SC Columbia, BI:!lwnell Elec. ............. 803-772-6111 
SC Greenville, Hammond Elctms. . . . . • . . • . 803-233-4121 
TN Knoxville, Hammond EIctrns. .......... 615-891-3491 
TN Nashville, Bellinds. .•. . . . . . . . . • . . . . . • . 615-367-4400 
TN Nashville, carRon Bates Co. ...•...... 501-562-9100 
TN Nashville, Randolph & Rice ......•.... 615-255-5801 
TX Austin, Analr Co. .............. ,....... 512-837-4970 
TX Austin, Arrow Elctms. ................. 512-635-4180 
TX Carrollton, Arrow Elctrns. ........•.... 214-380-6464 
TX Corpus Christi, Douglas Elctrns. ...... 512-883-5103 
TX Dallas, Allied Elctms. .........•....... 214-553-4370 
TX Dallas, Arrow Elctms. ••............... 214-386-7500 
TX EI Paso, ERA Elctms. ........•........ 915-592-4126 
TX Fl Worth, Allied Elctms................ 817-336-5401 
TX Houston, Altair Co. . . . . . . . . . . . . . . . . . . .. 713-462-3029 
TX Houston, Arrow Elctms. ............... 713-491-4100 
TX Richardson, Altair Co. .•.........•..... 214-231-516(1 
TX Richardson, Bellinds. ................. 214-744-2510 
UT san Lake City, Arrow Elctms. ......... 801-973-6913 
UT Batt Lake CKy, Bell Inds. ..•..•........ 801-972-6989 
WA Kant Arrow Elctms. ..•....••.......... 205-575-4420 
WA Lynwood, Prime Sources............. 205-743-6641 
WA Saattle, Allied Elctms. .....•........••. 205-547-2827 
WI BrOOkfield, Arrow Elctms. ..•.......... 414-792-0150 
WI Mequon, Taylor Elec. Co .............. 414-241-4321 
WI New Berlin, Classic Comp./Northern .. 800-242-7408 

604 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 
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WI New Berlin, NEP Elctms. .,. . . . . . . . . . . . 414-785-9100 
WI Waukesha, Bellinds. ................. 414-547-8879 
EXP Santurce Station, Clary Corp. 01 PR ... 809-764-3479 
EXP TX/Fl Worth, Allied Elctms. .......... 817-336-5401 
PR Halo Rey, Arrow EIctms. .............. 80!H64-4384 
Can Concord, Ont, fIT Multioomps. ....... 416-73& 1144 
Can Ottawa, Ont. Wackid Radio ........... 613-728-1821 
Can Pl Claire, Que., Future EIctms. ........ 514-694-7710 
Can Ville St laurent, Qua. fIT MuHicomps. 

514-335-7697 

ACME ELEC. HEATING CORP, 4685 E. 11th Ava. 
HIaleah, FL 33013, Tel: 305-885-8326; EmpL: 12 

ACME MODEL ENGINEERING CO, 654 Bergen Blvd., 
Ridgefield. NJ 07657, Tel: 201-943-7650; Empl.: 29 

ACME TRANSFORMER, Acme Electric 
Corporation. Ate. 4, Box 54, Lumberton, NC 28358, Tel: 
919-738-1121, FAX: 919-739-0024; Sis. Mg,: Charles 
OlIo ... .. .. .... .. .. . .. .. .. .. .. .. .. .... .... 001534-1536 

ACOPIAN, Box 63B, Easton, PA 18044, Tel: 215-258-5441, 
TWX: 51CHl51-4919, FAX: 215-258-2842; FSC No.: 14749; 
SIs. Mg,: T. Skopal ...................... 001537-1575 

Local Sales Offices & Reps 
FL Melbourne, Acopian .................. 305-727-1172 
MD Ellioott City, Doss Elc1ms. ............. 301-465-1336 

ACOUSTIC POWER SYSTEMS, INC, 5731 Palmer 
Way, Ste. A, Carlsbad, CA 92OOB, Tel: 619-438-4848, 
TELEX: 4995113 (SHAKE), FAX: 619-43&8845; EmpL: 5 

ACRODYNE CONTROLS, See Accudyne Corp. 

ACROMAG INC., 30765 Wixom Rd., Wixom. MI46096, Tel: 
313-624-1541, TELEX: 247354, FAX: 313-624-9234; 
EmpL: 100; Sis. Mg,: W. G. Carey 

ACROSYSTEMS CORP, 66 Cherry Hill Dr. Beverly, MA 
01915, Tel: 617-927-8880, TELEX: RCA Telex:201205 
ACRO UR; EmpL: 30; Sis. Mg,: Herbert Tobey 

ACS COMMUNICATIONS SYSTEMS, 480 Spring Pk. 
PI, Ste. 900, Herndon, VA 22070, Tel: 703-471-0892, TWX: 
71~26, FAX: 703-437-9333; FSC No.: 56496; 
EmpL: 32; SIs. Mg': Thomas M~chel~ VP 

ACTEK, INC, 12740 28th N.E, Seattle, WA 98125, Tel: 206-
363-0217, TELEX: 329473 (Burgess Sea); EmpL: 19; SIs. 
Mg,: Fred Graham 

ACTION INSTRUMENTS, 8601 Aero Or, San Diego, CA 
92123, Tel: 619-279-5726, TWX: 910-335-2030; Empl.: 
230; Sis. Mg,: Frank Williams; Dis/. Mg,: Mary Hyde 

ACTIVE CONTROL INSTRUMENTATION, P.O. Box 
243-WiIdwood Circle, Key Largo, FL 33037, Tel: 305-451-
1000, FAX: 305-451-3232; FSC No.: 55116; EmpL: 6 
................................................. 001119 

ACTOWN-ELECTROCOll, INC, 2414 Highview, Spring 
Grove, IL 60081, Tel: 815-675-6641, FAX: 815-675-2050; 
EmpL: 200; SIs. Mgr: J. Roger Scrivner 

AC TRANSFORMER, 89 Madison St, Newark, NJ 07105, 
Tel: 201-589-8574; FSC No.: 3677; Empl.: 13; SIs. Mg,: 
George Giangrande, Sis. Conslt 

ACUREX-AUTODATA, 555 Clyde Ave, P.O. Box 7042, 
Mountain View, CA 94039, Tel: 415-967-9100, TELEX: 34-
6391, TWX: 910-379-6593, FAX: 415-967-5778; EmpL: 
600; SIs. Mg,: RudoH TouHou 

Local Sales Offices & Reps 
AL Huntsville, Kemp Inslrs. Co. .•......•.. 205-837-4304 
AZ. Tempe, Hannah-HiI~ Inc. .............. 602-431-1771 
CA Irvine, INSS, Inc. .................... ,. 714-250-0320 
CA Sumyvale, RDX Assocs. . . . .. . . .. . .. .. 408-734-4500 
CO Broomfield, Hannah-HiI~ Inc. •......... 303-460-0602 
FL Clearwater, Structural Engrg & Testing Sves. 

....................................... 813-442-7767 
FL DeLeon Springs. DeIHech Control Co. 

GA Atlanta, Kemp Instrs. Co ............. .. 
IL Whealon, Ray Knitter Assocs.. Inc. ... . 
MA Natick, Andrus&-Peskin .............. . 
MO Stlouis, CornIel Midwest Co. . ....... . 
NJ Cedar Grove, KLS Assocs. ........... . 
NY Liverpoo~ Syronics .................. . 
NC Charlotte, Walk/Man Instrs. .......... . 
OH Medina, Stress Analysis Sves. .•...... 
OK Stillwater, Acudata ................... . 
PA Jenkintown, PDC Corp. .............. . 
SC Spartanburg. Hanry Cook Assocs.. Inc. 

904-985-5530 
404-452-8050 
312-690-8383 
617-653-3919 
314-991-5363 
201-785-4450 
315-45Hl968 
704-375-3132 
216-725-7733 
405-743-1886 
215-887-9610 

803-576-8594 

TX Houston, Acudata .................... 713-58D-2451 
VA Midlothian, PDC Corp. .... .. .......... 804-379-2008 
WA Medical Lake, Calvert Control. . . .. . ... 509-244-3601 
Can Chomedey Laval, Que, Technolor Instrs., Inc. 

....................................... 514-331-7405 

ADAC CORP, 70 Tower Office PI<., Wobum, MA 01801, Tel: 
617-935-6668, TELEX: 951802; Empl.: 80; SIs. Mg': 
Gerald Feldaisen 

ADALET-PLM DIV, Div. Scott & Fetzer Co, 4801 W. 
150th St. Cleveland, OH 44135, Tel: 216-267-9000, 
TELEX: 98-5349; FSC No.: 73369; EmpL: 177; SIs. Mg,: J. 
LSrneiko 

ADAMS-MAXWELL DIVISION, Coast Magnetics, 1207 
North La BreaAva. Inglewood, CA 90302-1284, Tel: 213-
673-3245, TELEX: 886103AMISPACEASA; FSC No.: 
22558; EmpL: 80; SIs. Mg,: H. Adams 

ADAMS RITE PRODUCTS, INC, 540 W. Chevy Chase 
Dr. Glendale, CA 91204, Tel: 818-241-5121, TWX: 910-
497-2276; EmpL: 150; Sis. Mgt: Jonas Williams 

ADAMS-RUSSELL ELECTRONICS CO., INC., 
Haverhill Rd., Amesbury, MA 01913, Tel: 617-388-5210, 
TWX: 710-347-6380; FSC No.: 11556; EmpL: 400; SIs. 
Mg,: David W. Ryan 

ADAMS-RUSSELL, Anzac Div., 80 Cambridge St. 
Burlington, MA 01803, Tel: 671-273-3333, TELEX: 200155, 
TWX: 710-332-0258; FSC No.: 21912; Empl.: 300; SIs. 
Mg,: Mike Sm~h 

ADATEK, INC, P.O. Box 1339, Sandpoint ID 63664, Tel: 
208-263-1471, 800-323-3343, TELEX: 62903932; Empl.: 
13; SIs. Mg': Ken Brookings; Dis/, Mg,: Suzy Hook 

ADCOTECH, Dynatech, 1980 Tarob Cl, Milpitas, CA 
95035, Tel: 406-263-9999, TWX: 910-338-2333; Empl.: 
100; SIs. Mg,: Dominic Norsea 

ADC TELECOMMUNICATIONS, INC., 4900 W. 78th St, 
Minneapotis, MN 55435, Tel: 612-835-6600, TELEX: 
290321, FAX: 612-893-3292; EmpL: 1750; SIs. Mg': 
Michael Hopkins 

ADDACON, INC,' 3702-C Alliance Dr., Greensboro, NC 
27407, Tel: 9t9-852-6200, FAX: 919-852-6256; Sis. Mg,: 
Lynn Cummings 

A.D. DATA SYS. T echtran Industries, 200 Commerce 
Dr., Rochester, NY 14623, Tel: 716-334-9649, TWX: 510-
253-3246; EmpL: 35; SIs. Mg,: Jack petz 

ADDITIVE PRODUCTS DIV., Kollmorgen Corp., P.O. 
Box 700, West La, Aquebogue, NY 11931, Tel: 516-722-
4100, FAX: 516-722-4154; EmpL: 450 

ADE, INC., 1430 E. 1301h St. Chicego, IL 60833, Tel: 312-
646-3400, FAX: 312-646-3919; FSC No.: 62049 

ADI ELECTRONICS, 101 Trade Zone Dr, Ronkonkoma, 
NY 11779, Tel: 516-737-1600, TWX: 800-645-5402; Empl.: 
200; SIs. Mg': Fred Farrece 

ADIRONDACK WIRE & CABLE CO., INC, 1451 New 
Britain Ava. Farmington, CT 06032, Tel: 1-203-677-2657, 
FAX: 1-203-677-8991; EmpL: 150; SIs. Mg': Kenneth W. 
Thompson; Dist. Mg': Mary Ann Violette 

ADTECH POWER INC., 1620 S. Sunkist St, Anaheim, CA 
92806, Tel: 714-634-9211, TELEX: 68-1498, FAX: 714-
634-0802; FSC No.: 56410; Empl: 70; SIs. Mg,: Bernie 
Smllack; Dis/. Mg,: Bernie Smilack 

ADTRON CORPORATION, 745 N. Gilbert Rd., Ste. 124-
361, Gilbert. AZ. 85234, Tel: 802-926-1461, TWX: 910-240-
3012; EmpL: 3; SIs. Mg': Douglas Lonngren-

ADVANCE, A Unit of Zero Corporation, 6900 Beck 
Avenue, N. Hollywood. CA 91605, Tel: 818-983-0333 
................................................. C0 1101 

ADVANCE CONVERSION DEVICES CO., 274 S. 
Salem St, Randolph. NJ 07869, Tel: 201-989-0095; FSC 
No.: 52298; Empl.: 24; SIs. Mg,: D. J. Fedderly 
........................................... D0 2068-2069 

ADVANCED ANALOG, Intech, 2270 Martin Ava. Santa 
Clare, CA 95050, Tel: 408-988-4930, TWX: 910-33&2213; 
FSC No.: 33967; Empl.: 150; SIs. Mg': David Timm 

ADVANCED CIRCUIT TECHNOLOGY, 118 
Northeastem Blvd, Nashua, NH 03062, Tel: 603-880-6000, 
800-234-FLEX, TWX: 710-228-8961, FAX: 603-88D-1785; 
FSC No.: 57034; Empl.: 185; SIs. Mg,: David Bouley 

ADVANC 

ADVANCED COMPONENTS INOS., INC., Spitznagel 
GmbH, 120 Center Streal, EI Segundo, CA 90245, Tel: 
213-322-4249, TELEX: 5106000379 ACI LSA CA; SIs. 
Mg,: Irma Spreitzer 

ADVANCED CONTROL SVs., 205 Oak Streal, 
Pembroke, MA 02359, Tel: 617-825-4477, FAX: 617-826-
9987; EmpL: 8; SIs. Mg,: Leopold Bric ......... 001120 

ADVANCED DETECTOR CORP. Applied Solar 
Energy Corp., 15251 E. Don Julian Rd., IndUstry, CA 
91746, Tel: 818-369-6886, TWX: 910-584-4890, FAX: 818-
336-8694; EmpL: 297 

ADVANCED ELECTRONIC PACKAGING, 21582 
Surveyor Circle, Huntington Beach. CA 92646, Tel: 714-
969-1150; SIs. Mg,: Douglas A. Hill 

ADVANCED FILTER DEVICES, INC, 6241 Yarrow Or, 
Ste. D, Carlsbad, CA 92009, Tel: 619-43&2074, FAX: 619-
438-5937; FSC No.: 56620; EmpL: 45; SIs. Mg,: Herbert 
Johnson 

ADVANCED HIGH VOLTAGE CO., P.O. Box 2136, 
Lancaster, CA 93539, Tel: 818-997-7222; Sis. Mg,: John 
Richardson. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 001577 

ADVANCED INPUT DEVICES, W. 250 A.LD. Dr. Coeur 
d'Alene, ID 63614, Tel: 208-765-8000, TWX: 510-776-
0584; FSC No.: 95666; Empl.: 550; Sis. Mg,: John Overby 

ADVANCED INTERCONNECTIONS CORP., 5 Energy 
Way, West Warwick, RI 02893, Tel: 401-823-5200, TWX: 
910-240-3454, FAX: 401823-8723; FSC No.: 05-0394636; 
SIs. Mg,: Max E. Rice 

ADVANCED KINETICS, 1239 Victoria St. Costa Mese, CA 
92627, Tel: 714-646-7165, TELEX: 18-2714, FAX: 714-
722-9039; Empl.: 32; Sis. Mg,: MHch Barker 

ADVANCED LINEAR DEVICES, INC, 1030 West Maude 
Ava. Bldg. 501, Sunnyvale, CA 94086-2810, Tel: 406-72D-
8737, TWX: 510-10CHl588, FAX: 406-72D-8297; EmpL: 10; 
SIs. Mg,: G. M. O'Neal; Dis!. Mg,: G. M. O'Neal 

ADVAN~ED MATERIALS SYSTEMS, See Handy & 
Harman Electronic Materials Corp. 

ADVANCED MICRO DEVICES, P.O. Box 3453, 901 
Thompson P~ Sunnyvale, CA 94068, Tel: 406-732-2400, 
TELEX: 34-6306, TWX: 910-339-9280, FAX: 408-982-
7447; Empl.: 17,000; SIs. Mg': Steve Zelencik; Dis/. Mg': 
AI Frugaletti 

ADVANCED MICRO SYSTEMS, INC, 31 Flagstone 
Drive, Hudson, NH 03051, Tel: 603-882-1447, FAX: 803-
889-0425; EmpL: 50 

ADVANCED PRECISION CONTROLS, 409 Calle San 
Pablo, No. 100, Camarillo, CA 93010, Tel: 805-388-1344, 
FAX: 805-388-1270; ErnpL: 20; SIs. Mgr: Judy Williams; 
Dist. Mg,: Judy Williams 

I:: ASCI SWITCH 

FAX: 818~791-8347 
ADVANCED SYSTEMS CONCEPTS, 2333 N. Lake 

Ava. AHadena, CA 91001, Tel: 818-791-0983, TELEX: 701 
215 ASCI; FSC No.: 6U785; Empl.: 15; SIs. Mg': Maria 
Reddix; Dist. Mg,: B. Lee ...................... 001143 

Local Sales Offices & Reps 
IA Des Moines, Beams Co ............... 515-255-1146 
MN Edina, Integrated Peripheral Sys. ...... 612-831-0349 
OH Dayton, Ashby Assocs. ............... 513-252-5627 
VA Vienna, Advanced Technlg. Assocs. .. 703.-556-0500 

ADVANCED TECHN.' RESEARCH LABS., 5845 K 
General Washington Dr. Alexandria, VA 22312, Tel: 703-
750-2920; FSC No.: 91375; Empl.: 12; SIs. Mg,: Bob 
Palma. Sr.; Disl. Mg,: Bob Palma. Sr. 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 605 



ADVANC 

ADVANCED THERMAL PRODUCTS, INC., P.O. Box 
249, St Marys,PA 15857, Tel: 814'772-0278; Sis. Mg,: 
John M. Sidoni 

Local Sales Offices & Reps 
AL Huntsville, DHR Mktg. .............•.. 205-533-5165 
GA Atlanta, DHR Mktg. •.................. 404-451-9848 
MA Norwood, The Macinnis Co ........... 617,762-8090, 
NY Syracuse, The Martin Assocs ........ 315-422-6943 
NC Raleigh, DHR Mktg. ................... 91!H81-1961 
SC Greenville, DHR Mktg. ................ 803-235-3594 
WI New Berlin, Thomas Laban! .......... 414'425-7157 

AD-VANCE MAGNETICS, INC, 625 Monroe St, 
Rochester,lN 46975, Tel: 219-223-3158, TWX: 810-290-
0294, FAX: 214'223-2524; FSC No.: 50788; Ernpl.: 30; Sis. 
Mg': Kay Nixon ..........................•..... C·1743 

Local Sales Offices & Reps 
CA EI C8jon, ATronix Technlg. ....•..•.... 619-444'1501 
CA Los Attos, Frauman Assoc. ........... 415-941-0660 
CA Woodland Hills, ATronix Technlg. ..... 818-703-7212 
CO Englewood, Component Sis. Inc. ...... 303-779-8060 
CT Branford, Abbotl-Allison ... .. ... ... . . .. 203-461-0405 
IL Westchester, W. G. Brouillette ...•.... 312-345-6500 
NJ Flanders, K & R Engrg. SIs. Corp. ...... 201-584'5235, 

800-631-9362 
PA Stewartstown, Eastern Comps. SIs. Corp. 

• . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 717-993-6261 
PA W. Conshohocken, Eastern Cornps. ... 215-625-8810 
TX Dalles, J. M. Spell Co. Inc. .. . . . . . . . . . .. 214-620-0040 
UT SaM Lake CiIy, Component SIs. Inc. ... 801-268-8440 
VA Herndon, Eastern Comps. . . . . . . . . . . . . . 703-444' 1 089 
VA Vinton, Eastem Cornps. Sis. Corp. ..... 703-344-4756 
WA Bellevue, Caruso & Co. ............... 206-455-8811 

ADVANCE WIRE & CABLE, The Advange Group, 
1661 Industrial Way, Belmont CA 94002, Tel: 415-592-
4550, TELEX: 334475, FAX: 41 s.:593-8859; FSC No.: 
57n5; Empl.: 158; Sis. Mg': Ed Mitlelbusher; Disl. Mg,: 
Ed Mitlelbusher 

Local Sales Offices & Reps 
AZ Phoenix, The Advance Grp ............ 602-437-1334 
CA Anaheim, The Advance Grp ........... 714'870-0300 
CA Belmont The Advance Grp. . . . . . . . . . .. 415-592-4550 
CA Mission Viejo, Robert M. Riell Co ...... 714'38D-aaoa 
CO Danver, The Advance Grp. . . . . . . . . . . .. 303-388-0923 
FL Orlando, Gillum SIs. .................. 305-857-2110 
FL Tampa, Gillum SIs. ................... 813-531-2248 
GA Marietta, GWC . ... . . .. . . . . . . . . . . . . .. .. 404-992-5931 
IL Deerfield, Flaherty-Haines, Inc. ........ 312-948-7800 
ME Worcester, Spec-Tec ................. 617-795-7270 
MD Baltimore, Affiliated Tecnlgs. .......... 301-583-8822 
NY Commack, JL SIs. Assocs. ............ 516-462-5666 
NY E. Rochester, L-Mar Assocs ........... 716-381-9100 
OH Dayton, JFCO ........................ 513-890-7251 
SC Gr_, Advance Wire & Cable.. . .. . . .. 803-877-9600 
TX Plano, K & H SIs. ................. ;... 214'423-6520 
WA Redmond, The Advance Grp. ......... 206-887-0416 

JlDVANTESl: 

FAX: 312-634-2872 
ADVANTEST AMERICA, INC., 300 Knightsbridge 

Parkway, Uncolnshire,lL 60069, Tel: 312-834-2552; Empl.: 
130;· Sis. Mg': Steve Langerock ......... 0·1196-1204 

Local Sales Offices & Reps 
AL Huntsville, Southern Mktg. Assocs . . .. 205-534-8020, 
CA Carson, Amasco ...................... 213-516-8561, 
CA Santa Clara, Advantest America, Inc. .. 408-970-9922 
CA Santa Monica, Advantest America, Inc. 

CA 
CT 
FL 
FL 
GA 
IL 

213-392-0068, 
Sunnyvale, Amasco .................. 408-733-8690, 
Wallingford, Pat Jenks Assocs. . . . . . . .. 203-265-9939, 
Longwood, Southern Mktg. Assocs. .. " 305-682-7317, 
Orlando, Advantest America, Inc. .. . . . . 305-859-0722 
Marietta, Southern Mktg. Assocs. ..... 404'565-0603, 
Lincolnshire, Advantest America, Inc. 
· .. . . . . . .. .. . . . . .. . .. . ... .. .. .. . . .. . ... 312-634-2552 

MD Rockville, Crealive Mktg. Assocs ..... 301-251-4100, 
MA Danvers, Pat Jenks Assocs. .......... 617-777-5600, 
MA Marlboro, Advantest America, Inc ...... 617,481-0184, 
NJ Fort Lee, Advantest America, Inc. ..... 201-886-0300 
NC Greensboro, Southern Mktg. Assocs., Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 919-282-6001, 
PA Allentown, Advantest America, Inc. .... 215-264'7680 
PA Northa.mpton, AEGIS ................. 215-837-8400, 
PA Southampton, Eastern Instnnn. of Phila 

· .......... , . . . . . . . . . . . . . . . . . . . . . . . . . .. 215-355-7700, 

Manufacturers and Sales Offices Directory 
PA Stroudaburg, AEGIS ....•.•........... 717-421-8860 
lX Ausiin, Advantest America, Inc. ....... 512-451-3936 
TX Farmers Branch, Advantest America, Inc. 

...... ;................................ 214'239-7834 
VT Williston, Advantest America, Inc. ..... 802-879-8974, 
Can Mississauga, Ont, Allan Crawford Assocs, Ltd. 

........................................ 416-890-2010, 
Can N. Vancouver, B.C, Allan Crawford AssocS" Lid. 

. • . • . . .. . . . . . . . • . . . . . . . . . . . . . . . • . . . . . .. 604'988-2195, 
Can Ottawa, Ont, Allan Crawford Assocs., Ltd 

. . . . . . • . . . . . . . . .. . . . . . • . . • . . . . . . . . . . . .. 613-596-9300, 

ADVANTEST CORPORATION, NS Bldg. 14th,4'I,Nishi
Shinjuku 2-Chome,Shinj~ku-ku, Tokyo 160, Tokyo 176, 
Japan, Tel: 03-342-7500; TELEX: 232-4914 ADVAN J; 
Empl.: 1300; Sis. Mg,: Keishl Kaetsu 

A E CORP., 65 Wellesley Ave., Needham, MA 02194, Tel: 
617-449-3142; Empl.: 10; Sis. MgI: H. Harrison 

A E G CORPORA nON, Route 22-0rr Drive, P.O. Box 
3800, Somerville, NJ 08876-1269, Tel: 201-231-8300, 
TELEX: 833409 ................................ B·1105 

Local Sales Offices & Reps 
AZ Tempe, Cantec SIs. Inc.' ............... 602-629-0191 
CA EI Monte, Cook Entprs. ............... 213-688-2120 
CA Uverrnore, United Tech. Mktg. ........ 415-449-7644 
CA San Clemente,A.TAAssocs ......... 714'498-7180 
CA Santa Ana, Technlg. Solutions........ 714'558-9562 
CA Sunnyvale, AEG Westem Region ..... 408-426-9946 
CA Woodland Hills, Technlg. Solutions ... 818-704'1693 
CT Farmington, Ray Perron & Co, Inc. . . .. 203-673-4825 
FL Clearwater, Sigma Tech. Assocs., Inc. 

....................................... 813-791-0271 
GA Norcross, Electramark ................ 404'446-7915 
IL Chicago, Janus Ins. ................... 312-250-9650 
IL Des Plaines, AEG Sis. Off. ............ 312-299-8799 
IL Rolling Meadows, Phase. II Mktg. . . . . . . 312-806-1330 
IL Schaumburg, AEG Cen. Region....... 312-303-6460 
IN Ft Wayne, MIS SIs. & AssOC$., Inc. ... 219-436-3023 
IA Cedar Rapids, J.P. & Assocs. •........ 313-393-9790 
MD Annapolis, Paragern, Inc. . . . .. . . . . . . . .. 301-269-1898 
MA Needham, Ray Perron & Co, Inc. ..... 617-449-6162 
MA New Bedford, AEG Eastern Region ... 617-990-1057 
MI St Claire Shores, DEM SIs. ........... 313-7n-1750 
MN Minnetonka, J.P. & Assocs, Inc. ....... 612-935-7930 
NH Dover, Ray Perron & Co., Inc .......... 603-742-2321 
NJ Haddonfield, Sunday O'Brien ......... 609-429-4013 
NY Commack, ERA ....................... 516-543-0510 
NY Long Island CiIy, M. H. Lynn .......... 718-352-9233 
NY Syracuse, Micro-Tech Mktg. .......... 315-458-5242 
NY Syracuse, Pi Tronics Inc. . . . . . . . . . . . . .. 315-455-7346 
NC Raleigh, Zucker Assocs., Inc. .......... 919-782-8433 
OH Cleveland, Arthur H. Baier Co ......... 216-461-6161 
OH Columbus, Arthur H. Baier Co. ........ 614-764'1144 
OR TIgard, Elctm. Comp. SIs. ............. 503-245-2342 
PA Camp HiI~ Quick Response. . . .. .. . ... 717-938-9696 
PA Piltsburgh, Arthur H. Baier Co. ........ 412-367-7799 
TX Garland, Pro Comp Sis. . . . . . . . . . . . . . .. 214'276-1948 
TX Hurst Pro Comp Sis. ................. /817-589-0336 
VA Lynchburg, Paragem .........•........ 804'528-0681 
WA Mercer Island, Elctrn. Comp. SIs. ...... 206-232-9301 
WI Milwaukee, Janus Inc. .....•.......... 414'542-7575 
WI Milwaukee, Phase II Mktg. ............ 414'272-1171 
Can Brampton, Ont, Cantec Reps., Inc ..... 416-791-5922 
Can Dollard des Onneaux, Que, Cantec Reps. 

........................•.............. 514'683-6131 
Can Ottawa, Ont, Cantec Reps., Inc.'....... 613-725-3704 

Local DisVibutors 
AZ Phoenix, Cetec/Future ............... 602-272-7851 
CA Anaheim, Pacesetter Elctms. USA, Inc. 

...............•..•.................... 714'779-5855 
CA Chatsworth, Cetec/Future ............ 818-700-0914 
CA Irvine, Cetec/Future ... ; 714-250-4141,818-446-5733 
CA Irvine, Integrated Elctrns. .............. 714'837-9960 
CA Milpites, Cable Conn. . . . . . . . . . . . . . . . .. 408-943-6655 
CA Orange, Elctrn Connexions Corp. ..... 714'998-9241 
CA Sacramento, Integrated Elctms. ....... 916-424'5297 
CA San Diego, Cetec/Future,lnc. . .. .. . . .. 619-278-5020 
CA San Jose, Future Elctrns. ............. 408-435-9100 
CA San Jose, Integrated EIctms... . . . . . . . .. 408-435-1000 
CA Santa Clara, Cetec/Future, Inc. ....... 408-748-8550 
CA Sunnyvale, Pacesetler Elctrns. ........ 408-734'5470 
CA Sunnyvale, SAl .•..........•.......... 408-720-0760 
CO Denver, Integrated Elctrns. •..•...•.... 303-292-6121 
CO Westminster, Future Elctrns. .•........ 303-650-0123 
CT Danbury, Future Elctms. .............. 203-743-9594 
CT Wallingford, Midstoth Elctrns. •........ 203-265-9900 
FL AHemonte Springs, SAl ... ~........... 305-831-6201 
FL Boca Raton, Plainview Elctrns. ........ 305-997-7705 
FL Clearwater, Future Elctrns. ............ 813-578-1770 
FL Ft Lauderdale, Reptron Elctrns. ....... 305-735-1112 
FL Orlando, Future Elctrns. ............... 305-767-8414 
FL Tampa, Reptron Elctms. ............ ;. 813-855-4656· 

GA NorCross. Future EIctms. ............. 404-441-7676 
GA Norcross, Reptron EIctms. ............ 404-446-1300 
IL Das Plaines, Rod Graham .....•....•. 312-299-8799 
IL Hoffman EstaIes, Integrated Elctrns. .. 312-843-2040 
IL Schaumberg, Future Elctms. •.•...•.•. 312-882-1255 
IL Schaumberg, Reptron Elctrns. ....•.•. 312-882-1700' 
IN Indianapolis, Mar Elctrns. ..•..• ;...... 317-833-8699 
IA Cedar Rapids, Dee EIctrns. •.....•...• 319-365-7551 
MO Columbia, Future Elctrns. ............. 301-995-1222 
MD Columbia, Gen. Radio Supply Co. ..... 301-995-6744 
MA Westboro, Future Elctrns. ............. 617-366-2400 
MA Wilmington, SAI....................... 617-657-5700 
MI Livonia, Reptron EIctrns. ...••..•.....• 313-525-2700 
MN Minnetonka, Reptron EIctrns. • . . • . . . . . • 612..gaa-oooo 
NJ Camden, General Radio .•.•.........• 609-964-8560 
NJ CherryHiII, Exact Inc. •......•......... 609-429-6586 
NJ Mount Laurel, Future Elctrns. .....•... 609-778-7800 
NJ Newark, Samar Corp. ................. 201-344-4453 
NJ West Berlin. Gen. Components Inc. ..• 609-788-6767 
NM Albuquerque, Elctrn DYes.. Inc. ...•... 505-884'2950 
NY Liverpoc~ Future Elctms. ...•......... 315-451-2371 
NY Melville, SAl ; .................. , •..... 516-293-2710 
NY Rochester, Future Elctrns. ........•... 716-272-1120 
OH Worthington, Reptro Elctrns. •..••..... 614'436-6675 
OR Beaverton, Future Elctrns. ,........... 503-645-9454 
OR Beaverton, Integrated EIctrns. .....•..• 503-841-1690 
TX Ft Worth, Swieco, Inc. •..•...•........ 817-335-6521 
TX San Antonio, Sherman Elctrns. .. . . . . . . 512-224'1004 
UT N. Sail Lake CiIy, Integrated Elctrns. .. 801-298-1869 
UT Salt Lake CiIy, Future EIctrns. . . . . • . . .. 801-972-8489 
VT Rulland, SAl .......................... 802-775-7126 
WA Bellevue, Future EIctrns. ....••........ 206-881-8199 
WA Bellevue, Integrated Elctrns. •......... 206-455-2727 
Can Calgary, Alb., Future EIctrns. .••....... 403-235-5325 
Can Downsview, Ont, Future Elctrns. •..... 416-838-4771 
Can. Edmonton, Alb, Future Elctrns. • . . . . . .. 403-438-2858 
Can Ottawa, Ont, Future EIctms. .......•.. 613-820-8313 
Can Pointe Claire, Que., Future Elctrns., Inc. 

., ..................................... 514-694'7710 
Can Vancouver, B.C, Future Elctrns. .. . . . .. 604'294' 1166 

A E G TELEFUNKEN, High Power Grp., Rle. 22, Orr Dr, 
Somerville, NJ 08876, Tel: 201-722-9800, TELEX: 833409; 
Sis. Mg,: John Szafranski 

AEG TELEFUNKEN, SEMICONDUCTOR GRP., See 
AEGCorp. 

AEI., INC, See American Electronic Labs 

AEMC, 99 Chauncy, Boston, MA 02111, Tel: 617-451-0227, 
800-343-1391, TELEX: 95-1 073, FAX: 617-423-2952; Sis. 
Mg': Jon Hendarson 

AEROCOM, 3090 S.W. 37th Ave., Miami FL 33133, Tel: 305-
448-6503, TELEX: 6812020; FSC No.: 81535; EmpL: 1'00; 
Sis. Mg,: Thomas A. Coleman 

AEROFLEX LABS., INTEGRATED MICROSYSTEMS 
DIV., See Aeroflex Labs., Microelectronics Div. 

Q MAGNETIC PRODUCTS DIVISION 
AEROFLEX LABORATORIES INC ... 

FAX: 516-694-6771 
AEROFLEX LABORATORIES INC., MagnetiC 

Products Div., 35 South Service Road, Plainview, NY 
11803, Tel: 516-894-6700, TWX: 510-224'6417; ErnpL: 
490; SIs. Mg': Robert M. Slatkin ......... B·1184-1185 

Local Sales Offices & Reps 
CA Palos Verdes's Peninsula, W. J. Miller Co. 

. . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .. . . . . . .. 213-375-3001 
CT Hartford, CS.I. Interconnect Prods. .... 203-644-8637 
CT S. Windsor, C.5.1. Interconnect Prods. 

FL Clearwater, Brennan Assocs., Inc. ..... 
IL Northfield, Feller Assocs., Inc. ...••...•. 
KS Wichita, Avionic Engrg. Sis. Co. . ...•.. 
NY Cazenovia, ,DOL Engrg. ...•........... 
OH NoveRy, Feller Assocs., Inc. .......... . 
OK Tulsa, Milko Mktg. ........•........... 
TX Houston, Milko Mktg. ..•..•.•....•.•.. 
TX Richardson, Milko Mktg. ..•...•.•..... 
WA Mercer Island, Eagle Entprs.. Inc. ....•. 
EXP NJ/MonIvale, Henley Elctrns. ...•....• 

203-844'1276 
813-446-5006 
312-446-8065 
316-264'6201 
315-334-0722 
216-338-3774 
918-582-9411 
713-723-5003 
214'783-2785 
206-232-7401 
201-307-0422 

AEROFLEX LABORATORIES, INC., 
MicroelectroniCS Div., 35 S. Service Rd., Plainview, 
NY 11803, Tel: 516-894-6700, TWX: 510-224'6417; FSC 
No.: 88379; Empl.: 100; Sis. Mg,: Melvin D. Schwartz 
................................................. A·1716 
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Manufacturers and Sales Offices Directory 
Locsl Sales Offices & Reps 

AZ Phoenix, The Knight Co. ............. . 
CA Los Mos Hills, HB MkIg ............. . 
CA Los Angeles, The Knight Co. ......... . 
CA San Diego, The Knight Co ............ '. 
co Englewood, Westenn Sis. Inc ......... . 
CT Southbury, Dynamic Technlgs. ....... . 
FL Palm Bay, Star Tech Data Sys. ..... .. 
IL Northfield, Feller Assocs., Inc. ........ . 
IA Cedar Rapids, Feller Assocs., Inc. .... . 
MA Burlington, MASS Mktg, Inc. . ........ . 
MN Minneapolis, International Elctms, Inc. 

NJ Ft Lee, Nexus Technlg. .............. . 
NY Sm~htown, Lt, Nexus Technlg. .....•. 
NY C8zancvia. DOL Engrg. ............. .. 
OH Novelty, Feller Assocs. .............. .. 
OH Solon, J. R Thomberry Co, Inc. ...... . 
PA HoIsham, Nexus Technlg. SIs. ....... . 
TX Garland, Tesco Inc. ................. .. 
VA Front Roya~ Ellron SIs. Ltd .......... . 
WA Mercer Island, Eagle Entprs. ......... . 
EXP Montvale, NJ, Henley & Co ........... . 
EXP NY, Plainview, Aerollex Labs. ........ . 
Can Lava~ Que, Eicom Gmb Inc .......... . 

602-994-1311 
415-941-4080 
213-670-2833 
61!1-743-5136 
303-798-0945 
203-262-6220 
305-727-2247 
312-446-8065 
31~364-0566 

617-272-6265 

612-571-0000 
201-942-0151 
516-864-2263 
315-655-8602 
216-336-3774 
216-248-4995 
215-675-9600 
214-681-1376 
703-635-7201 
206-232-7401 
201-307-0422 
516-694-6700 
514-668-3361 

AEROSPACE OPTICS, INC., 3201 Sandy La, Fort Worth, 
TX 76112, Tel: 817-451-1141, TELEX: 75-9461; Empl.: 83; 
Sis. Mgr: Ben L Fryrear 

AEROTECH, INC., 101 Zeta Dr, Pittsburgh, PA 15238, Tel: 
412-963-7470, TWX: 710-795-3125; Empl.: 150; Sis. Mgr: 
F. Armstrong; Dis/. Mgr: K Ross 

Local Sales Offices & Reps 
CA Cupertino, Aerotech Northwest ....... 408-257-1102 
CA La La Palma. Aerotech West .......... 213-660-7470, 

. CT Farmington, Aerotech Northeast ...... 203-673-3330 
IL Dundee, Aerotech Midwest ........... 312-428-5440 
NC Raleigh, Aerotech S. Atlantic .......... 91~84B-1965 

·.PA Pittsburgh, Aerotech Central .......... 412-963-7493, 
PA King of Prussia, Aerotech Mid Atlantic 

215-265-6446, 

AEROTRONIC, General Signal, Riverside Dr, 
Contoocook, NH 03229, Tel: 603-746-4631, TWX: 710-
366-1684, FAX: 603-746-4679; FSC No.: 67272; Empl.: 
100 

AERTECH INOS., See TRW Microwave 

AES CORP., 285 Newbury St, Peabody, MA 01960, Tel: 
617-535-7310, TELEX: 387852 AES CORP INTL FAX: 
617-535-7313; Empl: 25; Sis. Mgr: Philip G. Huntley 

AETNA ENGINEERING, P.O. Box 7749, Van Nuys. CA 
914~7749, Tel: 818-341-9409; Empl.: 6; Sis. Mgr: T. W. 
Collins 

AFFILIATED MANUFACTURERS, INC, U.S. Highway 
22, P.O. Box 5049, North Branch, NJ 06876, Tel: 201-722-
7100, TELEX: 264712, FAX: 201-722-5082; Empl.: 150; 
Sis. Mgr: Craig Brown 

Local Sales Offices & Reps 
AZ Phoenix, Affiliated Mfrs., Inc. .. 
CA Northridge, AMI West, Inc. . .......•... 
KS Overland Pari<, Electri-Rep, Inc. ...... . 
MA Amesbury, Affiliated MIls, Inc. ....... . 
MN Minnetonka, Process Technlg. Inc .... . 
NC High Poin~ Micro-Tech Assocs. ...... . 
TX Austin, Torenko & Assocs. ........... . 
TX Dallas, Torenko & Assocs. ........... . 
WI Hales Comers, Process Technlg. .... . 

602-996-3033, 
818-993-0662 
913-64~2168 

617-388-5770 
612-934-7624 
91~~5606 

512-251-5317 
214-340-6565 
414-425-2940 

AFIiDATATROl, See Datatrol, Div. of Data Card 
Corp. 

AlE MAGNETICS, Div. of Vernitron, 701 Murfreesboro 
Rd, Nashville, TN 37210, Tel: 615-244-9024, TELEX: 
554466; FSC No.: 06978; Empl: 300; Sis. Mgr: J. Holeman 

AIKEN ADVANCED SYSTEMS, INC., Amstar 
Electronics Group, 5901 Edsall Rd, Alexandria, VA 
22304-4197, Tel: 703-370-0900, TWX: 710-832-0612; 
FSC No.: 60590; Empl: 190; Sis. Mgr: C. G. Gilmer 

All, DIV. CUTLER-HAMMER, See Eaton Corp. AIL 
Div. 

AIL TEC DIV. CUTLER-HAMMER, See Eaton Corp., 
Elctrn. Instrmn. Div. 

AIMSCO INC., Cheler Corp, 4024 22nd Ave. W., Seattle, 
WA 98199-0056, Tel: 206-284-5563, 800-426-0244, TWX: 
91G-444-1333; Empl: 30; Sis. Mgr: C. Ernst; Dist. Mgr: 
Carl Teichman 

AIPHONE, 1700 130th Ave. NE,Ballevue, WA 96005, Tel: 
206-455-0510, FAX: 206-455-0071; EmpI.: 44; SIs. Mgr: 
Hiko Shinoda 

Local Sales ·Offices & Reps 
CA N. Hollywood. Bassett SIs. Corp ....... 213-877-7129 
CA Santa Clara, Warren Assocs. .......... 408-988-7762 
CO Wheatridga, Silver Peak Mktg. Ltd. .... 303-467-3021 
FL MMIand, Hullo-Hawkins-Pergoy, Inc. 

....................................... 305-831-2474 
GA Atlanta, Murphy-Cota, Inc. ..•. . . . . . . . .. 404-875-2525 
IL Chicago. G. Duvall Co ................. 312-774-5115 
IL Elk Grove VI, Levy, Grams & Lassers 

IN Indianapolis, Elmaroon, Inc. •.......... 
KS Mission, RC. EIctrn SIs, Inc. . ........ . 
MD KenSington, Forti Assocs., Inc. . ...... . 
MA W. Boylston, Givan Assocs. .......... . 
MI Grand Rapids, Burcew Co. & Assoc. .. 
MN Edina. Mel Foster Tech. SIs. ......... . 
NJ Upper Montclair, Pusecker SIs. ...•.... 
NY Pittsford, Alby Currant SIs. .......... .. 
NC Burlington, Murphy & Cota, Inc. . ..... . 
OH North Olmsted. Avcom. Inc •........... 
OR Portland, Earl & Brown Co, Inc. ...... . 
PA Hazellon, Forti Assocs, Inc ........... . 
TX Houston, Graham/Davis Inc .......... . 
TX Irving. Graham/Davis Inc. ............ . 
UT Sandy, Silver Peak Mktg. Ltd. ........ . 
WA Redmond. Earf & Brown Co, Inc .•... , . 

312-384-7805 
317-646-0221 
913-262-1720 . 
301-94~1706 

617-835-3161 
313-573-4605 
612-941-9800 
201-744-1834 
716-586-1110 
91 ~5B4-6450 
216-777-2060 
503-245-2283 
717-455-2003 
713-558-8662 
214-554-6535 
801-942-6694 
206-885-5064 

FAX: 214-931-9305 
AIRBORN, INC., 4321 AirBorn Dr, Addison, TX 75001-

0519, Tel: 214-931-3200, TELEX: 79-4200, TWX: 91 0-860-
5230; FSC No.: 10000;Mulliple; Empl.: 546; Sis. Mgr: T. V. 
Lee, SIs. Mgr .............................. Co ll32-1157 

Local Sales Offices & Reps 
AZ Tempe, Piper SIs. Co. ................. 602-949-0048 
CA Downey, Bulla Co, Inc. ............... 213-923-4618 
CA Mountain View, Sena Assocs. ........ 415-984-4300 
CO Boulder, Front Range ...... . . . . . . . . . .. 303-443-4780 
CT Roxbury, Kimble Assocs. ............. 203-354-1954 
FL Fl Lauderdale, Southland Comps. .... 305-491-6110 
IL Des Plaines, ESCO Assoc ............. 312-298-5310 
IA Cedar Rapids, Dytronix ............... 319-377-8275 
KS Wichna. Dytronix ..................... 316-838-0884 
MD Hunt Valley, Eagle SIs. Corp. . . . . . . . . .. 301-666-3930 
MN Bloomington, PWC ................... 612-831-5999 
MO Bridgeton, Dytronics, Inc ............... 314-291-4777 
MO Raytown, Dy!ronix .................... 816-356-6340 
NH Nashua. Solla - Tronics .....•......... 603-882-7146 
NJ Manville, Dynorep .................... 201-685-0135 
NM Albuquerque, Piper SIs. Co. ........... 505-683-9090 
NY Penfield, Upstate Comps. ............. 716-381-6070 
OH Dayton, Electro-Com ................. 513-898-5140 
TX Austin, Pro-Mark .. .. . .. . .. .. .. .. . .. ... 214-644-0467 
TX Richardson, Pro-Mark. . . . . . . . . . . . . . . .. 214-644-0467 
WA Seattle, Enech Inc. .................... 206-643-4330 
Can Mississauga, Ont, Source Elctrns. Ltd. 

....................................... 416-676-0830 
Can OtIawa, Onl, Source Elctms. Ltd ..... 613-737-7580 

Local Distributors 
TX Addison, AirBorn Distribution Service 

214-931-3200 

AIR ELECTRO SUPPLY, INC., 7700 Gloria Ave, Van 
Nuys, CA 91406, Tel: 213-873-6400, 818-988-4400, 
TELEX: 66-2459, TWX: 91G-495-1794 .......... Co l384 

AIR/FLEX INOS. INC, 2422 Merced Ave, S. EI Monte, CA 
91733, Tel: 818-57~ 7060; FSC No.: 22782; Sis. Mgr: Karl 
Thorp 

l2t;A~ ELECTRONICS CO. 

FAX: 201-436-6024 
AIRFL YTE ELCTRNS. co., 56 New Hook Rd, P. O. Box 

231, Bayonne, NJ 07002, Tel: 201-436-2230; Empl: 75; 
Sis. Mgr: John Piret ...................... Bo l186-1191 

AIRPAX 
Local Sales Offices & Reps 

CA Los Alios, Poltronics .... .. . .. .. .. .. .. . 415-941-3020 
CA Signal Hill, Thorson Co. ............... 213-595-0361 
CT No. Haven, KHchen & Kutchin ......•. 203-239-0212 
IL Park Ridge, Probe Elctms. .....•...... 312-698-2044 
MA Lexington, KHchen & Kutchin .......•. 617-862-8230 
NJ Kinnelon, Avionics Equip. ............. 201-638-8105 
NY Rochester, R P. Kennedy Co. .. .. .. .. . 716-271 ~ 
PA Dewing. Budd Elctms. CoIp. .......... 215-458-8258 
TX Austin, Electra Reps, Inc. ............. 512-339-1163 
TX Dallas, Electra Reps, Inc. ............. 214-248-3852 

AIR LAND SYSTEMS CORPORATION, 2710 
Prosperity Ave, Fairfax,. VA 22031, Tel: 703-573-11 00, 
TELEX: 710-833-1174, TWX: Airland Frax; ~l: 50 

AIRMAnC-ALLIED, 185 Park Or, Wilmington, OH 45177, 
Tel: 513-382-1691; ~l: 150 

AIR MAZE CORP., 25000 Miles Rd, Cleveland, OH 44128, 
Tel: 216-292-6800, TELEX: 98-5413; Empl: 300; Sis. Mgr: 
Jim Ernster; Dist. Mgr: Gary Yoho 

AIR-a-TRONICS, Trush Group, Route 20 E, cazenovia, 
NY 13035, Tel: 315-655-2387, TWX: 710-541-1530, FAX: 
315-655-3862; FSC No.: 16663; EmpL: 15 

AIRPAX CORP., Woods Rd, Cambridge, MD 21613, Tel: 
301-228-4600, TELEX: 8-7715, TWX: 710-865-9655; FSC 
No.: 81541; Empl: 550; SIs. Mgr: Bob PhilNps 
. . . .. . . . . .. .. . . .. . .. .. . . .. . .. . . . . . . . ... Ao1717; aol298 

Local Sales Offices & Reps 
AL Huntsville, SCI .. .. .. .. .. .. .. .. .. .. . ... 205-539-4411 
AZ Phoenix, Westrep ..................... 602-997-8899 
CA Anaheim, Westrep .................... 213-404-3681 
CA San Diego. Westrep .................. 714-566-6580 
CA Santa Ana, Airpax Co. ................ 408-98G-0470 
CO ~on, Lange SIs. ................... 303-795-3600 
CT Clinton, Selmark Assocs. ............. 203-573-9088 
FL Pompano Bch, Airpax Co. ............ 305-978-9019 
GA Chamblee, SCI ....................... 404-455-0405 
IL Palatine, Somers-stanton, Inc. ........ 312-991-1108 
IN Indianapolis, Leslie M. Devoe ......... 317-842-3245 
IA Marion, Rep Assocs. .................. 319-373-0152 
MD Frederick, Airpax Co ................... 301-243-3133 
MA Millis, Selmark ........................ 617-376-2914 
MI Farmington Hills, Airpax Co. .......... 313-553-6030 
MN Minnetonka, Airpax Corp. ............. 612-933-0170 
MO Florissant, Delltron .................... 314-839-0033 
MO Kansas City, Deillron ................. 816-436-6445 
NH Hopkinton, Selmark Assocs. .......... 603-746-3299 
NY Hyde PI<, Airpax Co. .................. 914-229-0016 
NY Jericho, Airpax Co. .................... 516-822-2410 
NY Rochester, Airpax Co .................. 716-654-7470 
NC Winston-Salem, LG. Whne ............ 919-725-3612 
OH Dayton, Baehr, Greenleaf ............. 513-439-0724 
OH Westlake, Baehr, Greenleaf ........... 216-692-1770 
OH Worthington, Baehr, Greenleaf ........ 614-847-0220 
OR Beaverton, Airpax Co .................. 503-641-6130 
PA Harleysville, T. Jackson ............... 215-643-5560 
PA Pittsburgh, Russell F. Clark ........•.. 412-242-9500 
SC Greenville, LG. WhHe . . . . . . . . . . . . . . . .. 803-271-0630 
TX Dallas, Airpax Co ...................... 214-851-7433 
UT Sail Lake City, Lange Sis. ............. 801-487-0843 
WI Wauwatosa, Larson Assocs. ........... 414-258-0529 

AIRPAX CORP" Cheshire Div., Cheshire Indl. PI<, Box 
E, Cheshire, CT 06410, Tel: 203-272-0301, TELEX: 
962421, TWX: 71 G-455-404B; Empl.: 600; Sis. Mgr: John 
Ricardi ......................... aoll94, 1877; 001121 

Local Sales Offices & Reps 
AL Huntsville, B.C.I. .. .................. .. 
AZ Phoenix, Westrep ................... .. 
CA Anaheim, Westrep ................... . 
CA San Diego, Westrep ................ .. 
CA Santa Clara. Airpax Co. .. ........... .. 
CO Littleton, Lange Sis. ................. .. 
CT Clinton, Selmark Assocs. ........... .. 
FL Pompano Bch, Airpax Co. .......... .. 
GA Chamblee, RC.l ..................... . 
IL Palatine, Somers-Stanton, Inc. ...•.••. 
IN Indianapolis, Leslie M. Devoe •..•...•. 
IA Marion, Rep Assocs. ................ .. 
MD Frederick, Airpax Co .................. . 
MA Millis, Selmark Assocs. ............. .. 
MI Farmington Hills, Airpax Co. . ........ . 
MN Minnetonka, Airpax Co. .............. . 
MO FIorissan~ Deillron .................. .. 
MO Kansas City, Deillron Co, Inc. ........ . 
NH Hopkinton, Selmark Assocs. ......... . 
NY Hyde Pari<, Airpax Co. .. ............. . 
NY Jericho, Airpax Co. .................. .. 
NY Rochester, Airpax Co. ................ . 
NC Winston-Salam, L G. WhHe .......... . 
OH Dayton, Baehr, Greenleaf & Assocs. .. 
OH Westlake, Baehr, Greenleaf & Assocs. 

205-539-4411 
602-997-8899 
213-404-3881 
61 ~566-6580 
408-98G-0410 
303-795-3600 
203-573-9068 
305-978-9019 
404-455-0405 
312-991-1108 
317-842-3245 
31~373-0152 
301-243-3133 
617-376-2914 
313-553-6030 
612-933-0170 
314-83~0033 
816-438-6445 
603-746-3299 
914-229-0016 
516-622-2410 
716-654-7470 
919-725-3612 
513-439-0724 

216-892-1770 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol •. W. 607 



AIRPAX Manufacturers and Sales Offices Directory 
bH Worthington, Baehr, G.--.1eaI & Assocs. 

....................................... 614-847-1l22O 
OR Beaverton, Airpax Co.................. 503-64H1130 
PA Harleysville, Thomas Jackson Assocs. 

PA Pittsburgh, Russell F. Clark Co. ...... . 
SC Gieenville, LG. White Southern, Inc. .• 
lJ<- Dallas, ~ Co. .................... . 
UT Salt Lake City, Lange Sis. ....••..••..• 
WI Wauwatosa, Larson Assocs. ..•.•..•.. 

215-256-8877 
412-242-9500 
803-27Hl630 
21+851-7433 
801-487-Cl843 
414-258-0529 

AIRPAX COMPANY, A Division of North 
. American Philips Corp., Husky Park p.a Box 500, 
Frederick, Me 21701, Tet 301-883-5141, TWX: 71()-862-
0901; Empl: 600; SIs. Mgr: Joe Ruth, Mktg. Mgr.; Dist. 
Mgr: B. L Reeder ...............•....... a.1357,1835 

Local SsJes OffiCes & Reps 
AL Huntsville, B.C.I. • .................... . 
I'\Z. Phoenix, WesIrep •........•...•.•..... 
CA Anaheim, Weslrep ..•••...•...•....... 
CA San Diego, Weslrep ...•...........•.. 
CA Santa Clara, Airpax Co. .............. . 

205-539-4411 
802-997-8899 
213-404-3881 
619-566-8580 
409-980-0410 

FL Pompano Beh., Airpax Co. ............ 305-978-9019 
GA Chamblee, B.C.L ...................... 404-455-0405 
IL PalatIne, Sorner&-Stenton Inc. ........ 312-991-1108 
IN Indianepofis, Leslie M. Devoe ......... 317-842-3245 
IA Marion, RepAssocs. .................. 319-373-0152 
MD Frederick. Airpax Co................... 301-243-3133 
MA Millis, Selrnarl< Assocs. ............... 617-376-2914 
MI Farmitlgton Hills, Airpax Co. .' ....... .. 313-553-6030 
MN Minnetonka, Airpax Co. ............... 612-933-0170 

• MO Florissant. Delilron Co. Inc. ........... 314-839-0033 
MO Kansas City, Delhron Co. Inc. •••••• . • . 816-436-6440 
NH HopkInton, SelrnarI< Assocs. .......... 603-746-3299 
NY Hyde PI<., Airpax Co. .................. 914-229-0016 
NY Jericho, Airpax Co..................... 516-822-2410 
NY Rochester, Airpax Co. . . . . . . . . . . . . . . . . . 716-854-7470 
NO Winston-Salem, L G. WhHe ........... 919-725-3612 
OH Deyton, BelIr, G.--.Ieaf & Assocs. .,.. 513-439-0724 
OH Westlake, BelIr, Greenleaf & Assocs. .. 216-692-1770 
OH Worthington, Bahr, Greenleaf & Assocs. 

.. ... .. .... .. .. .. . . .. .. ....... .. . . • .. .. 614-847-0220 
OR Beaverton. Airpax Co. .. .. .. .. .. .. . .... 503-641-6130 
PA Harleysville. Thomas Jackson Assocs. 

CO Uttleton, Lange Sis. .•.•••..•.•......•. 
CT Clinton, Selrnarl< Assocs. .•...••.•.... 

303-795-3600 PA 

:::= SC 

Pittsburgh, Russell F. Clark Co. . ..... . 
215-256-8877 
412-242-9500 
803-271-0630 
21+851-7433 
801-487-0843 
414-258-0529 

G.--.ville, L G. WhHe .............. .. FL Pomparlo Bch., Airpax Co. ........... . 
GA Chamblee, B.C.L .......•...•.•......•. 404-455-0405 TX 

312-991-1108 ~ 
Deltas, Airpax Co. ................... .. 
Salt Lake City, Lange Sis. ............ . IL Palallne;Somers-Stanton Inc. ....•..•. 

IN Indianapolis, Leslie M. De Voe Co. .... 
IA Marion, Rep Assocs.,lnc. . .•........•• 
MD Frederick. Airpax Co. ................. . 
MA Millis, Selmark Assocs. ••......•....•• 
MI Farmington Hills, Airpax Co. • ........• 
MN Minnetonka, Airpax Co. .............. . 
Me Florissant, Delhron Co •........•......• 
MO Kansas City, Delilron Co. Inc ....•.... 
NH Hopkinton, Selrnarl< Assocs. ...•.•.••. 
NY Jericho, Airpax Co. ................... . 
NY Hyde PI<., Airpax Co. ................. . 
NY Rochester, Airpax Co. ................ . 
NO Winst~1em, L G. WhHe Southern 

317-842-3245 
319-3~152 
301-243-3133 
817-376-2914 
313-553-8030 
612-933-0170 
314-839-0033 
816-436-6445 
603-746-3299 
516-822-2410 
914-229-0016 
716-654-7470 

.....•.•••..•........•.....•......•.... 919-725-3612 
OH Deyton, Baehr, Greenleaf & Assocs. •. 513-439-0724 
OH Westlake, Baehr, G.--.leaI & Assocs. 

.••••.•...........•.....••••...•......• 216-892-1770 
OH Worthinglol\ Baehr, Greenleal & Assocs. 

.•••. ..• .. . .. ... ..•.. •. . .•.. ...•.. . . ..• 614-847-0220 
OR Beaverton, Airpax Co. . . . . . . . . . . . . . . . . . 503-641-6130 
PA Harleysville, Thomas Jackson Assocs. 

PA Pittsburgh, Russell F. Clark Co. . ..... . 
SC G.--.ville, L G. WhHe Southern, Inc. .. 
TX Dalles, Airpax Co. .................... . 
UT Sell Lake City, Lange SIs. ............ . 
WI Wauwatosa, Larson Assocs. .........• 

Local Distributors 
CA Santa Ana, Norstan EIcIms. .......... . 
OK Tulsa, Altair. ........•..•............•• 
TX Houston, Altair •........•............•. 
TX Richardson, Altair •......•............. 

215-256-8877 
412-242-9500 
803-27Hl630 
21+851-7433 
801-487-0843 
414-258-0529 

714-540-4165 
919-665-0524 
713-462-3029 
214-231-5166 

AIRPAX CORPORATION, International Div., West 
Johnson Ave., Cheshire, CT 06410, Tel: 203-272-0301, 
TELEX: 843967; EmpL: 350; SIs. MgT: WaRer Kaiwara 

Wauwatosa, Larson Assocs. ...•.•..•• 

AIRPAX CO. SENSOR DIV. A Division of North 
American Philips Corp., Cheshire Industrial Park, 
Cheshire, CT 06410. Tel: 203-272-0301, TELEX: 962421, 
TWX: 710-455-4048, FAX: 203-271-1395; EmpL: 200; SIs. 
Mgr: Jim Rochford 

AIRTRON, Litton Industries, Inc., 200 E. Hanover Ave., 
Morris Plains, NJ 07950, Tel: 201-539-5500, TWX: 71()' 
966-7473, FAX: 201-539-0357; FSC No.: 80006; EmpL: 
500; SIs. MgT: M. R Grosso, NaiL SIs. Mgr. 

AlR-VAC ENGRG. 100 GuH St, MiHord, CT 06460, Tel: 
203-874-2541, FAX: 203-763-1363; Ernpl.: 40 

AJAX MAGNETHERMIC CORP. 1745 Overland Ave., 
N.E., W8IT9I\ OH 44462, Tel: 216-372-6511, TELEX: 096-
2482, FAX: 216-372-8644; EmpL: 500 

AKG ACOUSTICS, INC. 77 Selleck St, Stamford, CT 
06902, Tel: 203-346-2121, TELEX: 265481, FAX: 203-324-
1942; Empl.: 25; SIs. Mgr: Rowland Powers 

AKA()"MILS, 1293 S. Main St, Akron, OH 44301, Tel: 216-
253-5593, TELEX: 96-6321; ErnpL: 200; SIs. MgT: W. J. 
Tonachio; Dist. MgT: D. Martin 

ALADDIN ELCTRNS. See AlE DiY. of Vernitron 

ALAN GORDON ENTPRS., INC. P.O. Box 3914, 5362 
Cahuenga Blvd, N. Hollywood. CA 91601, Tel: 816-985-
5500, TELEX: AGE-FOTO LSA 662532, TWX: 91 ()'321-
4526 GO, FAX: 213-871-2193; FSC No.: 94972; Ernpl: 81; 
SIs. Mgr: D. Sahlein 

GA Norcross, Component Distrs. ......... 404-441-3320, 
IL Des Plains, Compucon Distrs. ........ 312-627-9444, 
IN FOIt Wayne, Compucon Distrs. . . . . . . .. 219-432-6919, 
MD Randallstown, CLM Sis. ...... ......... 301-922-7717, 
MA ReadIng. Compucon DIstrs. ........... 617-944-6875, 
NY Ronkonkoma, Compucon Distrs. ...... 516-981-6810. 
NO Releigh, Component 0IsIrs. ............ 919-834-9465, 
TX Dalles, Component Dlstrs. ............ 214-644-0373, 
VA Sterling. Ice Components ............. 7()3..476-2677, 

ALARM CONTROLS CORPORATION, p.a Box 280, 
Deer Park, NY 11129, Tel: 516-586-4220, FAX: 516-586-
6500; FSC No.: 55042; EmpL: 50; SIs. Mgr: John 
Benedetto 

ALASCO RUBBER & PLASTICS CORP. 617 Mountain 
VIew AveiJ7, Belmont, CA 94002, Tel: 415-595-4100; FSC 
No.: 13862; EmpI.: 25; SIs. Mgr: PhiHp K Nor!Ilerg 

ALBAR, INC. 19013 36th Ave. W. Lynnwood, WA 98036, 
Tel: 206-771-4006, FAX: 206-771-2163; Empl: 30; SIs. 
Mgr: Merv Eaton 

ALBEROX CORPORATION, New Bedford Incn PI<., New 
Bedford, MA 02745, Tel: 617-995-1725, FAX: 617-995-
6954; EmpL: 180 

ALBION INDUSTRIES, 800 N. Clark St, Albion, MI 49224, 
Tel: 517-629-9441 

ALDEN COMPUTER SYSTEMS, One Salem Green, Ste. 
420, SeIem, MA 01970. Tel: 617-744-1314; SIs. Mgr: 
Donald O'Brien 

ALDEN ElECTRONICS, INC. 40 Washington Street, 
Westboro,MA01581, Tel: 617-366-6851, TELEX: 94-8404, 
FAX: 617-898-2427; Ernpl: 140; S/s. Mgr: L A Farrington 

IALDENI 

FAX: 617-583-0164 
ALDEN PRODUCTS CO., P.O. Box 660, 117 N. MaIn St, 

Brockton, MA 02403, Tel: 617-583-0160, TELEX: 26-7793 
ALON UR; FSC No.: 01009; Ernpl: 150; SIs. Mgr: Donald 
J. Paul ......................................... C.1161 

Local Sales Offices & Reps 
OR Portland, EIctm. Camp. Sis. ...•..•.... 503-245-2342 
WA Mercer Island. EIctm. Comp. Sis. ...... 206-232-9301 
WA Mercer Island. Electronic Camp. Sis. •. 206-232-9301 

ALOES SYSTEMS, Alden Products Co.. 262 N. Main St, 
p.a Box 680, Brockton, MA 02403-0880, Tel: 617-583-
0160, TELEX: 287 793 ALDN UR, FAX: 617-583-0184; 
Empl.: 150; SIs. Mgr: Norbert A Duhamel 

........•..•....•.......•.................. a·1192-1193 ALAN INDUSTRIES INC. p.a Box 1203, Columbus, IN A L DESIGN, INC. 4232 Ridge Lea. Ad., Amherst, NY 
47201, Tel: 812-372-6869, FAX: 812-372-5909; FSC No.: 14226, Tel: 716-833-6272, FAX: 716-833-8856; Eqll: 20 Local Sales Offices & Reps 

AL Huntsville, B.C.L ....•......•.......... 205-539-4411 
I'\Z. Phoenix. WesIrep . . . • . . . . . . • . . . . . . . . . . 609-997-8899 
CA Anaheim, WesIrep •.•......•.••....... 213-404-3881 
CA San DIego, Westerep ......•.......... 619-566-6580 
CA Santa Clara, Airpax Co. ............... 409-980-0410 
CO Uttl8\01\ Lange Sis. ., . . . . . . • . . . . . • . • . . 303-795-3600 
CT Cfinlon, SeImark Assocs. ..•.......... 203-573-9088 

Aleph International 
La~;~st e 8.0~~~Soo 
Relay • • Relays & 

DIStributor Switches 
In the World. In Stock. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

52750; EmpL: 36; SIs. MgT: Blayde A Kennedy 

Local SsJes OffiCes & Reps 
AL Huntsville, Saber Assocs. .............. 800-327-0853 
CA Los Angeles, RF Assocs. ............. 213-479-1586 
CA Palo Alto, RF Assocs. .......... , .. .... 415-494-3331 
CO Wheal Ridge, Trembly Assocs. ....... 303-421-8900 
CT Plainville, Addelco Corp. .............. 203-747-9464 
FL Apopka. Seber Assocs. ....•......•.•• 8()().432-6288 
FL Bradenton, Seber Assocs. ............ 80().432-6288 
FL Melbourne, Seber Assoc. .....•..•.... 8()().432-6288 
GA Norcross. Saber Assocs. •. . . . . • . . • . . . . 800-327-0853 
MD Randallstown, C. L Malinow & Co. .... 301-922-2092 
MA Needh8ll\ Addetco Corp. ............. 617-444-4754 
NV Las Veges, Trembly Assocs. .......... 702-739-9770 
NM Albuquerque, Trembly Assocs. • . . . . . . . 505-266-8616 
NY Liverpoo~ R&D. Assocs. ............. 315-457-0100 
NY New Rochelle, Ascor Elctms. ......... 914-235-8838 
NO Clayton, Seber Assocs. ............... 800-327-0853 
OH DaytOI\ Frederic L Ohmer ............ 51.3-434-1454 
OK Tulsa, Beacon Elclms. .......... , ..... 918-622-1494, 
TX Austil\ .Beacon EIClms. ........ ,...... 512-345-3543, 
TX Delles, Beacon EIClms. ............... 214-437-1505, 
UT Salt Lake City, Trembly Assocs. . .. •••. 801-486-5292 
EXP CT, Stamford, Dage Corp. ............. 203-324-3123 
Can Ottawa, Ont, Giga-Tron ................ 613-225-4090, 

Local Distributors 
AL Huntsville, Component Distrs. ......... 205-883-7501, 
AR Uttle Rock, Component Dlstrs. ........ 501-227-6278, 

. CA Sunnyvale, EIctm. Resources, Inc. .... 409-745-1420, 
CO Englewood. Component Dlstrs. ....... 303-799-4916, 
FL Melbourne, Component Dlstrs. ........ 305-724-9910, 

ALEPH INTERNATIONAL, 1026 Griswold, San Fernando 
91340, Tel: 818-365-9656 

ALEXANDER BATTERIES,New Product/OEM 
Divison, P.O. Box 28880, San DIego, CA 92128, Tel: 619-
480-4445, TELEX: 371-9855, FAX: 619-480-1351; EmpL: 
175; S/s. Mgr: Dave Zeman ................... 001435 

Local Sales Offices & Reps 
CO Denver, Aurora Mktg. ............... .. 
GA Atlanta, Alexander Battery S.E. •.•..... 
IL McHenry, Alexander ~ Co ..•.... 
IA Mason City, Jon Alexandres .••..•.•.. 
MN Minneapolis, Paul Ohfin .............. . 
NJ Middlesex. Jim Sapp ................ .. 
OH Dub"1\ Alexander Battery, Mideast ... . 
TX Arlington, Alexander Battery South ..•. 

303-758-3051 
404-968-4087 
815-344-0666 
515-423-8955 
612-941-7697 
201-271-5880 
614-764-8771 
800-323-3613 

~Alexander, 
-Batteries 

By Alexander Manufacturing 

FAX: 515-423-1644-
ALEXANDER MANUFACTURING COMPANY, P.O. 

Box 1508, Mason City,IA 50401, Tel: 800-247-1821, 515-
423-8955, TELEX: 3719655; EmpL:225 ..••.•.. 001435 

608 North American offiC8S!only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
Local Distributors 

CA San Diego, Alexander Batteries-West 
. • . .. . .... .. .. . .. . .. . .. .. .. .. . .. .. .. ... 619-480-4806 

CO Denver, Aurora Mktg. Co. ........•.... 303-758-3051 
GA Atlanta (Morrow), Alexander Batteries-S.W. 

. .. .. .. .. .. .. .. .. . .. . .. .. . . .. . .. .. .. ... 404-968-4067 
IL McHenry, Alexander Batteries-Midwest 

MN St Pau~ Alexander Batterie&-North ... 
NJ Middlesex. Alexander Batteries-East .. 
OH Dublin. Alexander Batteries-Midwest .. 
TX Arlington. Alexander Batteries-South •. 
WA Bellevue. Arpac Ltd ................ .. 
Can Delta. B.C. Traeger Dists.. Ltd ....... . 
Can Edmonton, Alberta. Alican Elctms. ... . 

815-344-0666 
612-941-7697 
201-271-5880 
614-764-8771 
80Q..323-3812 
206-453-2132 
604-94&0618 
403-451 -2355 

ALFORD MANUFACTURING CO. P.O. Box 2116, 32 
Sixth Ad.. Wobum, MA 01801, Tel: 617-935-8610, TWX: 
71()"34&-1083, FAX: 617-933-4512; FSC No.: 07177; 
Empl: 20; Sis. Mgr: Fred Abel 

ALGO, INC. 9198-C Red Branch Ad.. Columbia, MD 21045, 
Tel: 301-73()"7442, TELEX: 333405; EmpL: 12; Sis. Mgr: 
G.J. OMara 

ALINA8Al... 28 Woodmont Rd.. Milford, CT 06460, Tel: 203-
877-3241, TWX: 71()..462-1178, FAX: 203-877-3241 (ext 
360); EmpL: 255 

ALLACO PRODUCTS DIV., Bacon Industries. Inc., 192 
Pleasant St. Watertown. MA 02172-2399, Tel: 617-926-
2550, TWX: 71 ()"327-6518; FSC No.: 99098; Empl.: 24; Sis. 
Mgr: RS. Cess 

ALLEN AVIONICS, INC., 224 E 2nd St., Mineola, NY 
11501, Tel: 515-24&8080, FAX: 515-747-5481; Empl.: 
300; Sis. Mgr: Richard Mintz ........... A.1496,1635 

Local Sales Offices & Reps 
AZ. Phoenix. J. F. Hurlbut Co. ............. 602-952-2079 
CA Arcadia, Van Gott & Assocs. .......... 818-445-9728 
CA Palo AIfo, AdleI< Assocs. .............. 415-323-5414 
CA San Diego, Van Gott & Assocs. ....... 61g..301HJ667 
CO Golden, J. F. Hurlbut Co. .............. 303-27g.. 7796 
NY Plainview, Eastern Matro Assocs. ..... 515-931-1414 
OR Baaverton, Evergreen Mktg. Grp. . . . . .. 503-643-8020 
PA Huntingdon Valley, Rabal Assocs. .... 215-947-4825 
TX Dalles, Bradenco Corp. ............... 214-352-3554 
VA Alexandria, Vanguard Engrg. SIs. ...... 703-76IH660 
WA Seattle, Evergreen Mktg. Grp. ......... 205-633-3160 
EXP CT, Stamford, Dage Corp. . .. . .•.. . . . .. 203-324-3123 

t!b ALLEN-BRADLEY 
~ A ROCKWELL INTE'RNATIONAL COMPANY 

FAX: 915-594-8922 
ALLEN BRADLEY CO_, ELECTRONIC 

COMPONENTS DIV_, A Rockwell International 
Co. 1414 Allen-Bradley Dr. EI Paso, TX 79936, Tel: 915-
592-4888, 80()"592-4888, TELEX: 74~; EmpL: 6500; 
Sis. Mgr: Hugh Tyler; Dist. Mgr: Chestley Grimsley 
.............................. A·1854-1867,2059-2061 

Local Distributors 
AZ. Phoenix. Wyle Labs. .................. 602-24g..2888 
CA Calabasas, Wyle Laboratories .....•.. 81 B-88()..9000 

CA Chatsworlh, Marshall Elctms. Grp ..... 815-407-4100 
CA Chatsworlh, TTI,Inc. .................. 81!HQg..l010 
CA EI Monte, Marshall Inds. Elctms. Grp. 

.. .. .. .. . .. . .. .. . .. . . . .. . . . . . .. . .. . .... 815-45g..55oo 
CA EI Segundo, Wyle Labs. .. .. .... .. .. ... 213-322-8100 
CA Irvine, Marshall Inds. EIctms. Grp. ..... 714-85g..505O 
CA Irvine, Wyle Labs. .. .. .. .. .. .. .. .. .. ... 714-863-9953 
CA Milpitas, Marshall EIctms. Grp. .,...... 405-943-4600 
CA Milpitas, TTl, Inc. .... .. .. .. .. .. .. .. .... 408-945-5577, 
CA Rancho Cordova, Wyle Labs. ......... 915-838-5282 
CA San Diego, Wyle Labs. .... .. .. .. .. .... 61 g..565-9171 
CA Santa Clara, Wyle Labs. .............. 405-727-2500 
CO Thornton, WyIeDistbn. Grp. . . . . . . . •. .. 303-457-9953 
CT Stratford, TTl, Inc. ..................... 203-375-1400 
CT Wallingford, Marshall EIctms. Grp. .... 203-265-3822 
FL Orlando, Hammond Elctms., Inc. ...... 305-84g..e06O 
FL Orlando, m Inc. ..................... 305-B5g..1ooo 
GA Atlanta, Marshall Elctms. Grp. ......... 404-923-5750 
GA Atlanta, TTl, Inc. ...................... 404-662-{)911 
IL Chicago. Newark Elctms. ............. 312-764-5100 
Il Palatine, Ohm EIctms.. Inc. .•. . . . . . . . .. 312-359-5500 
IN Ft Wayne, Graham Elctms. Supp. Inc . 

....................................... 21~23-3422 
IN Indianapolis, Graham Elctms. Div. .. . .. 317"875-6200, 
MD Gaithersburg, Almo Elctms. Inc. ....... 301-67()"0090 
MD Gaithersburg, Marshall Elctms. Inc. ... 301 -84()"9450 

MA Canton, Aimo EIctms. ................. 617-821-1450 
MA Wilmington. Marshall Elctrns. Grp...... 617-658-0810 
MA Wilmington. TTl, Inc. .................. 617-655-4700, 
MI Livonia, Marshall Elctms. Grp. ......... 313-525-5850 
MN St Pau~ Ragon EIctms. .•....•.......• 612-642-2828 
MO Independence, Shelly-Regon ......... 815-254-3410 
MO St Louis, Chelsea Inds. ............... 314-997-7709, 
NJ Fairfield, Marshallinds. EIctms. Grp. .. 201 -882-0320 
NJ Mt Laurel, Marshall EIctms. Grp. ...••. 6Qg..234-91oo 
NY Hauppauge. Fairmont EIctms. Sis. Corp. 

....................................... 515-231-3313 
NY Hauppauge. Marshall EIctms. Grp. .... 515-273-2424 
NY Johnson City, Marshall Elctms. Grp. .. . 607-798-1611 
NY Rochester, Marshall Elctms. Grp. ..... 715-235-7620 
NY Ronkonkoma, TTl, Inc. ................ 515-737-2000 
NC Greensboro, Hammond EIctms., Inc. •. 91 g..275-6391 
OH Columbus, Electronics Mktg. Corp. .... 614-2~161 
OH Dayton, Marshall EIctms. Grp.......... 513-235-8068 
OH Solon. Marshall Elctms. Grp. .......... 215-24&1788 
OR Hillsboro, Wyle Labs. ................. 503-64()"6000 
PA Philadelphia, Almo Elctms. Corp. . .. ... 215-695-4000 
TX Forl Worlh, TTl, Inc. ................... 817-831-0441 
TX Houston, Harrison Equip. Co. Inc. ..... 713-87g..26oo 
TX Richardson, Wyle Labs. . . . . . . . . . . . . . .. 214-235-9953 
UT SaHake City, Wyle Labs. ............ 801-974-9953 
WA Ballevue, Wyle Labs. . . . . . . . . . . . . . . . • .. 205-453-6300 
WI Milwaukee, Marsh EIctms.,lnc. ........ 414-475-6000 
Can Montreal, Quebec, Arrow Elctrns. Canada Ltd 

................. c ..................... 514-735-5511 
can Nepean, Arrow Elctms. Canada Ltd. . .. 613-225-6903 
Can Quebec, Arrow Elctms. Canada Ltd. . .. 415-887-4231 
Can Toronto, 0nL Arrow Elctms. canada Ltd. 

....................................... 415-672-7769, 

ALLEN-BRADLEY CO., Industrial Control Div., 1201 S. 
Second St. Milwaukee, WI 53201, Tel: 414-382-2000, 
TELEX: 26699, TWX: 4311016; Empl.: 1600; Dist. Mgr: 
Bob Anderson 

ALLEN-BRADLEY CO., MAGNETICS DIVISION, Div. 
of Rockwell Corp., 5900 N. Harrison St., Shawnee, OK 
74801, Tel: 405-275-2100, TELEX: 4311016; Sis. Mgr: 
Carl Tufts, Dir. Mktg./SIs.; Dist. Mgr: Jeny WhHe, Natl. SIs. 
Mgr. 

ALLEN BRADLEY CO. ELECTRONICS GROUP, Div. 
of Rockwell Corp., PTC Div. 23201 S. Normandie Ave. 
Torrance, CA 90501, Tel: 213-534-3737, FAX: 213-53()" 
5609; Sis. Mgr: Thee Otros 

Local Sales Offices & Reps 
CA Torrance, Power Technlg. Comps. .... 213-534-3737 

Local Distributors 
CA San Jose, All American Semiconductor Inc. 

.. . . . .. .. . . . . . . .. . .. .. .. .. .. . . .. .. .. . .. 405-28HII90 
CA Torrance. All American Semiconductor Inc. 

· . .. . .. . .. . . .. . .. . . . . .. . . .. .. . .. . . . . . .. 213-320-0240 
FL Miami, All American Semiconductor Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-621 -8282 
MD Rockville, All American Semiconductor Inc. 

....................................... 301-251-1205 
MN Minneapolis, All American Semiconductor Inc. 

· . . . . .. . . . .. . . .. . . .. . . . . . . . . . . .. . .. . ... 612-1164-2220 
NY Ronkonkoma, All American Semiconductor Inc. 

....................................... 515-981-3935 

FAX: 818-765-2387 
ALLEN CO., INC., ROBERT G., 7267 Coldwater 

Canyon. N. Hollywood, CA 91605, Tel: 818-765-8300, 80()" 
423-3186, TELEX: 18-2699; Empl.: 35; Dis!. Mgr: Susan 
Duke.. .. .. .... .. .... .. .. .. .. .. .... A·1oo7, 1868-1869 

Local Sales Offices & Reps 
CA Sunnyvale, Robert G. Allen Co.. Inc. ... 408-243-7007 

~iiiiLLiiiiiEiiiiiN 
FAX: 603-893-9042 

ALLEN DATAGRAPH, INC, 2 Industrial Way, Salem, 
NH 03079, Tel: 603-893-1983, TWX: 71 ()"365-0504; Sis. 
Mgr: Tom Allen .................. , ............. 001416 

ALLIED 

t@l Telemecanique I 

FAX: 203-621-4932 
ALLIED CONTROL, Div. of Telemanlque, InC_,loo 

Relay Rd.. Plantsville, CT 06479, Tel: 203-621-6771, TWX: 
71()..473-0079 ALLIED CONTROL; FSC No.: 5945; E01lL: 
1200; SIs. Mgr: Mark Freyermuth ........ a·1359-1363 

Local Sales Offices & Reps 
AZ. T9fI'1l6, Delta Elctms. Sis. Corp........ 602-345-2888 
CA Irvine, Component Mktg. Assocs., Inc. 

....................................... 714-951-5950 
CA MIn. View, Del Bucchia & Assocs. . . . .. 415-965-8045 
CA Tarzana, Component Mktg. Assocs., Inc. 

....................................... 818-705-8058 
CO Denver, EIctm. Sis., Inc. ............... 303-77Hi300 
CT CUnton. Salmark Assocs., Inc. ......... 203-573-9088 
FL Ft Lauderdale, Panamtech, Inc. ....... 305-587-3769 
GA Atlanta, EIectr<J..Rep Assocs. .•........ 404-32()..1134 
IL Skokie, Industrial Reps., Inc. .. . . . .. . . .. 312-967-8430 
IN Indianapolis, M & L Elctm. Sis. ........ 317-35~742 
MD Columbia, Delta III Assocs., Inc. ....... 301 -73()..47oo 
MA Millis, Selmark Assocs., Inc. ........... 617-378-2914 
MN Wayzata. Cardinal Sis. Co. ............ 612-475-0042 
NH Hopkinton, Selmark Assocs., Inc. ...... 603-745-3299 
NJ Hewitt, CRG Group. Inc. .............. 201 -72&-3377 
NJ Medford, Component Consultants .... 6Qg..654-5300 
NY Clark Mills, KLM-Gamer .............. 315-653-6126 
NC Charlotte, EIectr<J..Rep Assocs. .. . . . . .. 704-527-2530 
OH Baachwood, EIctm. Salesmasters, Inc. 

OR Aloha, Huntley Assocs. .............. . 
PA Pittsburgh, Process Engrg. Co ........ . 
TX Austin. Comp. Technlg. .......... ; .... . 
TX EI Paso, Alexander Entprs. .......... .. 
TX Richardson, Comp. Technlg. ........ .. 
VA Midlothian. Deha III Assocs., Inc. ..... . 
WA Everett, Huntley Assocs. ............ .. 
WI Milwaukee, Industrial Reps., Inc ....... . 
can North York, R D. Assocs. ........... .. 

Local Distributors 
CA Hayward. KEA Elctms. .............. .. 
CA Los Angeles, Master Distrs. .......... . 
CA Monrovia. Erik-A Elctms. ............ .. 
CA Santa Ana, EI-Com, Inc ............... . 
CA Santa Ana, Norstan Elctms. Inc. ...... . 
FL Ft Lauderdale, Peerless Radio ....... . 
FL Orlando, T & T Prods. .............. .. 
IL Chicago, Newark Elctms. ............ . 
IN Indianapolis, Bellinds. .............. .. 
MA Newton. Green ... Shaw .............. .. 
MN Minneapolis, Control Design ......... . 
MN Minneapolis, Indl. Components ....... . 
NJ Oakland, Relay Specialties ........... . 
NY Buffalo, SummH Distrbg. ............ .. 
NY Farmingdale, Pride EIctrhs. .......... . 
NY Hauppauge, Jaco Elctrns. ............ . 
NY Hauppauge, Sherbum Elctms. ....... . 
NY Rome, Rome Elctms. ................ . 
NC Winston-Salem, Kirkman Elctms. ..... . 
OH Dayton. Stotts Friedman ............ .. 
OK Oklahoma City, Electro Entprs. ....... . 
PA Philadelphia, P. E L Genesis ......... . 
PA Philadelphia, Shap Elctms. ........... . 
VA Roanoke, Control Disls. ............... ' 
can Pointe Claire, Que. Future Elctms. ... . 

215-831-9555 
503-591 -7753 
412-561 -5050 
512-255-2992 
915-591-3142 
214-69()..8537 
804-37g..1816 
205-337-5594 
414-25g..Q965 
415-444-0959 

415-887-2900 
213-452-1229 
818-574-1020 
714-432-6633 
213-924-7651 
305-973-4141 
305-657-2282 
312-764-5100 
317-875-8200 
617-96g..a900 
612-721-1628 
612-831-2666 
201-337-1000 
715-887-2800 
515-293-4020 
518-273-5500 
516-231-4300 
315-337-5400 
91g..722-9131 
513-298-5555 
405-427-6591 
215-673-0400 
215-96g..3300 
703-9ag..7925 
514-694-7710 

Allied Controls 

The e Over 
Largest • • 8, 000, 000 
Relay Relays & 

Distributor Switches 
In the World. in Stock. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 
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ALLIED 

ALUED CORP. AEROSPACE SECTOR, Bendix 
Communications Diy., East Joppa Ad., Towson, MD 
21204, Tel: 301-583-4000, 1WX: 71D-232-1823; EmpL: 
1350; SIs. Mgr: Jack L Shagena 

ALLIED CORPORATION, Bendix Electric Power, 118 
Hwy. 35, Eetontown, NJ 07724, Tel: 201-542-2000, TELEX: 
132-444,1WX: 71D-722-6886; FSC No.: 83298;Multiple; 
EmpL: 950; SIs. Mgr: R Freeman; DisI. Mgt: Cal SChrum 

ALLIED PRECISION ELECTRON.ICS CORP. 1702-D 
PonderoSa, College Station, lX 77840, Tel: 409:693-5397, 
TElEX: 989303 APEC; Empl.: 15; SIs. Mgt: Tom Taylor 

ALLIED SYSTEMS CORP. Box 18077, Greensboro, NC 
27419, Tel: 919-299-2294; Empl.: 25; Sis. Mgr: Nan B. 
Kollar 

ALUGATOR TECHNOLOGIES, P.O. Box 9706, Fountain 
Valley, CA 92708, Tel: 714-85D-9984; Empl.: 4; SIs. Mgt: 
Alex Terrazas; DisI. Mgr: Peter Campbell 

@): ALL-STATES 

FAX: 312-728-6410 
ALL-STATES, INC., 1801 W. Foster Ave., Chicago, IL 

60640, Tel: 312-729-0525, TELEX: 317027; FSC No.: 
26883 . .. ... .... . .. ... .. ... ... ... .. . .. . . .. C.1158-1160 

ALMOND INSTRUMENTS, See EG & G Almond 
Instruments 

ALPHA COMPONENTS, 1106 E. Simpson Rd., 
Mechanicsburg, PA 17055, Tel: 717-697-8595, FAX: 717-
697-8608; FSC No.: 52748; Dis!. Mgr: Jerry Buckwalter 

ALPHA DATA INC., 20750 Marilla Sl, Chatsworth, CA 
91311, Tel: 819-882-6500, TELEX: 91D-494-4914; FSC 
No.: 7025; EmpL: 30; Sis. Mgr: Richard Shleffar 

ALPHA DIST. CORP., 3554 Brecksville Rd., Richfield, OH 
44286, Tel: 216-659-7100, FAX: 216-859-3435 

ALPHA INOS., INC., Microelectronic Diy. 2800 Crystal 
Drive, Hatfield, PA 19440, Tel: 215-822-1311, TWX: 51D-
661-7370; FSC No.: 17540; SIs. Mgr: Joe Diesso 

ALPHA INDS, INC., Microwaye Comp. Diy. 90 Glenn 
Sl, Lewrence, MA 01843, Tel: 617-681-8520, TELEX: 
949436, 1WX: 71 D-342-8033; FSC No.: 83596; Empl.: 200; 
Sis. Mgt: David Barker 

ALPHA INOS., INC., 20 Sylvan Rd., Woburn, MA 01801, Tel: 
617-935-5150, TELEX: 949436, 1WX: 71 ()-393-1236; FSC 
No.: 17540; Sis. Mgr: Nicholas Bishop; Dis!. Mgr: 
N'ocholas Bishop 

ALPHA INDUSTRIES, INC. 20 Sylvan Ad., Woburn, MA 
01801, Tel: 617-935-5150, TELEX: 949436, TWX: 71D-
393-1236; FSC No.: 17540; EmpL: 1400; Sis. Mgr: Nick 
Bishop 

ALPHA INOS, INC. - TRG MILUMETER COMP., 651 
Lowell Sl, Methuen, MA 01844, Tel: 617-682-4661, 1WX: 
71 D-321-6434; FSC No.: 17540; Sis. Mgr: Peter K Butler; 
Dist. Mgr: Nicholas Bishop& 

ALPHA-M CORP., 913 Highland Dr, Euless,lX 76040, Tel: 
817-267-7022; Empl.: 8; SIs. Mgr: W. L Cowley 

ALPHA METALS, 600 Ate 440, Jersey City, NJ 07305, Tel: 
499 7772" ,201-434-7508, TELEX: 499 7772; Empl.: 350; 
SIs. Mgt: Dave Zerloss, VP SIs. 

ALPHA PRODUCTS, INC., 5740 Corsa, Ave. 6104, 
Westlake Village, CA 91362, Tel: 819-689-9304, TElEX: 
65-9210, FAX: 819-706-8986 

ALPHA-TECH INC. P.O. Box 209, Riverdale, NJ 07457, Tel: 
201-831-1222; EmpL: 8; SIs. Mgr: M Rice 

ALPHA TE9HNOLOGIES, 3767 Alpha Way, Bellingham, 
WA 98226-8302, Tel: 206-847-2360, 206-671-7703, FAX: 
206-671-4938; Empl.: 100; SIs. Mgr: Robert A. Bridge; 
DisI. Mgr: Mark Beckley 

ALPHA-TEl<, 7286· Murdy Circle, Huntington Beach, CA 
92647, Tel: 714-847-7515 

Manufacturers and Sales Offices Directory 

ALPHA THERMISTOR, INC. 7181 Construction Cl, San 
Diego, CA 92121, Tel: 619-549-4660, FAX: 619-549-4791; 
EmpL: 30; Sis. Mgt: Denise N. Winter 

ALPHA WIRE CORP. 711 Udgerwood Ave, P.O. Box 711, 
Elizabeth, NJ 07207-0711, Tel: 201-925-9000, TELEX: 
6853017, 1WX: 71 D-996-5895, FAX: 201-925-7938; Empl.: 
575; SIs. Mgr: Larry G. Myers. V.P. Sis. 

ALPS ELECTRIC (USA), INC, 3553 N. First Sl, San Jose, 
CA 95134, Tel: 409-946-6000, TELEX: 157061; EmpL: 
2000 

ALTAIR 
FAX: 818-701-5508 

ALTAIR EXCHANGE CORPORATION, 19205 
Parthenia Sl, Ste. F, Northridge, CA 91324, Tel: 819-701-
6977, 80()-824-5620, TELEX: 4945965 
.................................... B.1034-1035, 1106 

AL TECH CORPORATION, 349 FIle. 206, Somerville, NJ 
08876, Tel: 201-359-4454, TELEX: 130796, FAX: 201-359-
8178; Empl.: 15; Sis. Mgr: W. Leuschner/Controls 
................................. B·1385, 1640; C·1162 

AL TEK CO., P.O. Box 1128, Torrington, CT 06790, Tel: 203-
482-7826; FSC No.: 53939; EmpL: 85; SIs. Mgr: Stephen 
Altschuler 

AL TEK CORP, 2150 Industrial Pkwy, Silver Spring, MD 
20904, Tel: 301-622-3906, TWX: 71 D-825-0422, FAX: 301-
622-9451; EmpL: 75; Sis. Mgr: Wa~ Doran; Dis/. Mgr: 
Walt Doran 

altus 
CORPORATION 

FAX: 408-436-0494 
ALTUS CORPORATION, 1610 Crane Cl, San Jose, CA 

95112, Tel: 408-436-1300, TELEX: 287580 ALTUS UR; 
FSC No.: 67036; Empl.: 600 .............. D·1436-1437 

Local Ssles Offices & Reps 
AZ Phoenix, More SIs., Inc. ................ 602-265-9201, 

602-274-4558 
CA Hayward, PacWic Mktg. ................ 415-887-1620 
CA NewportBch,SPA ................... 714-863-1193 
CA San Diego, Miner Assocs, Inc ......... 619-566-9891 
CO Denver, Moss Mktg. .................. 303-455-7205 
GA Norcross, Hollingsworth & Stil~ Inc. ... 404-447-1700 
IL Park Ridge, G. McL Cole Co. ......... 312-692-6040 
IN Indianapolis, Elcim. Mktg. Conslls., Inc. 

317-253-1668 
MA Needham Hgts., Todino Engrg. Sis. Co. 

....................................... 617-444-7925 
MI Southfield/Lalhrup VI., R. C. Nordstrom & Co. 

....................................... 313-559-7373 
MN Edina, Restronics ..................... 612-941-9135 
MS Jackson,8. L Welch & Assocs. ....... 601-932-5534 
MO Sl Louis, Thomas L Dowell & Assocs. 

. .. . .. . . . . .. . .. . . .. .. . . . .. .. . . . . . . .. . .. 314-849-4234 
NJ Marlton, Twin SIs. .. .. .. .. .. . .. .. .. .. .. 609-966-4070 
NY E. Syracuse, Nyoorn, Inc. ..... .... .. ... 315-437-8343 
NY Hauppauge, Masin-Esco, Inc. ......... 516-273'3500 
OH Willoughby, Nationwide Comps., Inc. .. 216-946-3226 
lX Garland, R E. Nesbitt Co. ............. 214-27D-9867 
VA Herndon/Reston, Stinson Assocs ...... 703-62()-Q088, 

703-62D-0087 
WA Seattle, Northmar, Inc. ................ 206-524-5170 

ALUMINUM. FIL TEA, 1000 Cindy Lane, Carpinteria, CA 
93013, Tel: 805-884-7851, TELEX: 6713824; FSC No.: 
17504; EmpL: 120; Sis. Mgr: B. L Baker 

ALUSETT U.SA, INC, 3 Cecilia Lane, Pleasantville, NY 
10570, Tel: 914-747-3477, FAX: 914-769-5276; Empl.: 35 

AMATOM ELECTRONIC HARDWARE, 446 Blake Sl, 
New Haven, CT 06515, Tel: 203-397-3311, TELEX: 963-
419, FAX: 203-387-4101; FSC No.: 06540; EmpL: 125; Sis. 
Mgr ~ James Marshall 

Local Sales Offices & Reps 
AL Huntsville, ACM, Inc. ................. . 
AZ Scottsdale, DAR-C ................... . 
CA Costa Mesa, Gabriel & Assoc. ....... . 
CA EI Monte, Amatom/West ........... .. 
CA San Francisco, Interconnect Sis. Grp. 

CO Englewood, Dynatech, Inc. ........... . 
CT Bethany, Reps. Corp. ............... .. 
FL Fl Lauderdale, Electrocomp Assoc. .,. 
FL Melboume, Electrocomp Assoc. .•...•. 
FL Sl PeterSburg, Electrocomp Assoc. ... 
IL Elk Grove Village, Control Sis. •.•.•.•. 
IN Fl Wayne, Aktron Corp. ............. .. 
IA Marion, MSB. Assocs. .............. .. 
KS Shawnee Mission, Ms.B. Assocs. ...•. 
MA Wellesley, Reps. Corp. .............. .. 
MI Dearborn, Pitcher-PouH" ............ .. 
MN Edina, Jay Borman Sis. ............. .. 
MO St Chartes, M.8.B. Assocs. ...•......•. 
NY Bayside, Robert Diamond, Inc. ......•. 
NY Syracuse, Lenard Co. ................ . 
NC Raleigh, Zucker Assocs., Inc. .•.•.•..•. 
OH Cincinnati, J. O. Olsen Co. ........... . 
OH Cleveland, J. O. Olsen Co. . ......... .. 
PA Birchrunville, Jadelectronics Assocs: •. 
PA Pittsburgh, J. O. Olsen Co. .......... .. 
lX Dalles, Nesbitt ...................... .. 
WA Sealtle, Evergreen Mktg. Grp. ........ . 
WI Thiensville, Control Sis. ............. .. 
EXP NY, North Babylon, ElM ............. . 

205-883-9720 
602-949-2240 
714-957-1981 
213-686-1354 

409-980-1166 
303-773-2630 
203-393-0024 
305-491-4141 
305-242-0621 
813-327-9877 
312-595-2110 
219-747-3850 
319-377-6261 
913-432-2131 
617-237-8476 
313-582-5450 
612-922-5525 
314-946-5577 
719-423-7330 
315-479-9191 
919-782-8433 
513-922-8885 
216-862-3454 
215-296-3800 
412-279-2550 
214-27D-9867 
206-833-3183 
414-242-4580 
51~5700 

AMBER ELECTRO DESIGN INC. 3391 Griffith Sl, St 
Laurent, Quebec, Canada H4T lW5, Tel: 514-735-4105, 
80D-361-3897, TELEX: 05-82 7598, FAX: 514 34D-1468; 
FSC No.: 38047; Empl.: 27; Sis. Mgr: J. P. Fifteau 

AMBI-TECH INOS, 319 Knickerbocker Ave, Hillsdale, NJ 
07842, Tel: 201-666-0504; EmpL: 20; Sis. Mgr:AI Nagler; 
Dis!. Mgr: AI Nagler 

AMBROID CO., P.O. Box 164, Lynnlield, MA 01940, Tel: 
617-246-1180; Empl.: 10; Sis. Mgr: J. F. Strauss 

FAX: 312-671-9469 
AMCO ENGINEERING, 3801 N. Rose Sl, SChiller Pk., IL 

60176, Tel: 312-671-6670, 80()-833-3158, TWX: 91D-227-
3152; Empl.: 350; SIs. Mgr: F. A. Johnson 
. . . . .. . . . . .. . .. .... . .. . ... . . .. .. . ... C.1010-1013. 1852 

Local Sales Offices & Reps 
AL Huntsville, Kemp Instrs. ............... 205-837-4304 
AZ Phoenix, The Knight Co. .............. 602-994-1311 
CA Escondido, The Knight Co ............. 619-571-7903 
CA Los Angeles, Knight Co. .............. 213-67D-2833 
CA Orange County, Knight Co. ........... 714-833-8250 
CA Santa Clara, Interconnect Sis. Grp. .... 409-980-1166 
CO Englewood, FG Mktg. Co. ............. 303-795-9176 
CT Bethel, Inslr. Dynamics ............... 203-743-5045 
FL Tampa, Terroco SIs. Inc. ................ 813-855-7586, 

80()-282-6815 
GA Atlanta, Kemp Instrs. . . . • . . . . . . • . . . . . . . 404-452-8050 
IL Bensenville, R. L Lang & Assocs. ..... 312-766-3667 
IN Ft Wayne, Aktron Corp. .,.............. 219-747-3650 
IA Davenport, Rush & West ............. 319-389-9494 
KS Olathe, Rush & West ................. 913-764-2700 
LA Lafayette, Kemp Engrg. ............... 319-269-9452 
MD Silver Spring, L G. Wh~e & Co. ....... 301-434-1555 
MA Wakefield, Instr. Dynamics ............ 617-245-5100 
MI Livonia, Electro SIs. Assocs. .......... 313-421-7500 
MN St Pau~ Heyda/Hanks Co. ........... 612-484-8531 
MO St Louis, Rush & West............... 314-965-3322 
NM Albuquerque, C. T. Carlberg Assocs. .. 505-888-3883 
NY Binghamton, Reagan/Compar, Inc. .... 607-723-8743 
NY Endwel~ Reagan/Compar Endwell 

......... : ............. , ......... 607-754-2171/8946 
NY Great Neck, F &F Metro, Inc. .;....... 516-462-4080 
NY New Hartford, Reagan/Comper, Inc. .. 315-732-3775 
NY Rochester, Reagan/Comper, inc. ..... 716-271-2230 
NC Raleigh, L G. Wh~e & Co. .......•..•. 919-872-6049 
NC Winston Salem, L G. Wh~e & Co. ..... 919-725-3612 
OH Chesterland, Electro Sis. Assocs. ..... 216-729-0190 
OH Dayton, Electro Sis. Assocs. .......... 513-426-5551 
OK Tulsa, Kemp Engr. .................... 918-683-4501 
OR Beaverton, Eclipse Mktg. Grp. "",,,,, 503-842-1661 
PA Edgernon\ Wh~e/Whiddett Co. ....... 215-353-6343 
PA Pittsburgh, Electro SIs. Assocs. ......• 412-322-9000 
SC Greenville, L G. Wh~e & Co; ......... ,. 803-27Hl830 
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Manufacturers and Sales Offices Directory 
TX Addison, Kemp Engrg. .............•.. 214-931-7100 
TX AustIn, Kemp Engrg. .....•.........••. 512-263-3322 
TX Hous1on, Kemp Engrg. ............ ; . . . 713-486-1465 
VA Ruther Glen, L G. WhHe & Co. •.. . . . .. 804-448-4476 
WA Redmond, Eclipse MkIg. Grp. ..•...... 206-865-8991 
WA Spokane, Eclpse MkIg. Grp. .......... 509-922-3972 
EXP NJ, Mahwah, IntL Sis. Div. .. . • . . • . . • . . . 201-825-0473 

Local Di8I1ibuIors 
Can Etobicoke, Ont., Willagen Elcims. .•... 416-826-3734 
Can Montreal, Que., Harnett Elcims. .•..... 514-636-1944 

~MErnN 
~fl\~ 

FAX: 714-634-0905 
AMECON, INC., 1900 s. Chris La, Anaheim, CA 92805, 

Tel: 714-634-2220, 800-392-2292, TWX: 510-1000-364; 
SIs. Mgr: Frank Carleone ................ A·2167-2179 

AME CORPORAll0N; 33 Jacksonville Ad., P.O. Box 195, 

AMERICAN CONTROL. TECHNOLOGY, Microdot 
Graphics, Inc., 825 Village Quarter Rd., Wes1 Dundee, IL 
80118, Tel: 312-426-6780, FAX: 312-426-1057; Sis. Mgr: 
AI Shrock 

AMERICAN CYANAMID CO, Metal Coatoo Fibers 
Dept, One Cyanamid Plaza, Wayne, NJ 07470, Tel:.201-
831-3148, TElEX: 219-136, TWX: 710-9811-3045, FAX: 
201-839-8847; SIs. Mgr: James Tonges 

AMERICAN 8.ECTRIC CABlE CO, 181 Appleton St., 
Holyoke, MA 01040, Tel: 413-539-9893; EmpL: 125; SIs. 
Mgr: Michael A Bousquet 

AMERICAN 8.ECTRONIC LABORATORIES, INC, 
305 RIchardson Rd., Lansdale, PA 19446. Tel: 215-822-
2929, TWX: 510-661-4976; FSC Il10.: 93348; EmpL: 1,691; 
Sis. Mgr: Mhur Gross 

AMERICAN ELECTRONICS, 1600 E. Valencia Or, 
Fullerton, CA 92831, Tel: 714-871-3020, TWX: 910-592-
1256; FSC Il10.: 89321; Empl.: 200; SIs. Mgr: T. V. Sacco 

AMERICAN ETCHING & MFG, 13730 Desmond St., 
Pacoima. CA 91331-2796, Tel: 818-896-1187; Empl: 90 

Towaco, NJ 01082-0195, Tel: 201-263-1700, FAX: 201- AMERICAN HV TEST SYSTEMS INC, Central Garrett 
263-8199; EmpL: 15; Sis. Mgr: Edward Dimitry Ind'L Pic., Acciden1, MD 21520, Tel: 301-826-8651, TElEX: 
.•..........•...•................................ B.1641 86223; EmpL: 45; SIs. Mgr: Steve Sanders 

Local Sales Offices & Reps 
FL O~ando, EAB,1nc. ..................... 305-898-7444 
NJ Wyckoff, Chanco, Inc. ....•........•... 201-891-7866 
TX Dallas, Control Comps. Corp. ......... 214-458-8877 
Can Scarborough, Ont, Leecraft IneIs. . . . . .. 416-439-6320 

Local Distributors 
Can Scarborough, Ont., Leecraft IneIs. . . . . .. 416-439-6320 

AMERACE CORPORATION, Newburgh Ad., 
Hackettstown, NJ 07640, Tel: 201-852-1122, TElEX: 
6853377 AMERACE or 136435 HACK; FSC Il10.: 
3L 154;2270; EmpL: 275; Sis. Mgr: D. Bucci 

AMERACE CORP, Elastimold Div, Newburg Ad., P.O. 
Box 503, Hacketts1own, NJ 07840, Tel: 201-852-1122 

AMEREX, P.O. Box 2815, Riverside, CA 92516, Tel: 714-
68IH400; SIs. Mgr: Rogar D. Orton ........... C·1014 

AMERICAN AEROSPACE CONTROLS, 570 Smith 
St., Farmingdale, NY 11735, Tel: 516-694-5100, FAX: 516-
694-6739; EmpL: 48; SIs. Mgr: Gregory D'Abramo 
. .. .. ... ..... .. .. .. . .•. .. . . . . . .•.. . . . .. .•.. B·1878-1879 

AMERICAN ALUMINUM, 230 Sheffield St., Dept EEM, 
Mountainside, NJ 07092, Tel: 201-233-3500; EmpL: 125 

american automation 4.. 
FAX: 714-731-6344 

AMERICAN AUTOMAll0N; 2651 Dow Avenue, Tustin, 
CA 92680, Tel: 714-731-1661, TWX: 910-595-2670 
AMAUTO TSTN; SIs. Mgr: Paul Niquette ...... 001205 

Local Sales Offices & Reps 
AL Huntsville, Synergetic Reps. Inc. ...... 205-539-1691 
P;z Sun City, Hannah-Hill . . . . . . . . . • . . . . . • . 602-933-4623 
CA Placentia, Access Technlgs. ..•....... 714-998-3917 
CO Broomfield, Hannah-Hill. . . . . . . • . . . . . •. 303-424-0108 
FL Hollywood. Synergetic Reps.. Inc. ..... 305-961-7007 
GA Atlanta. Synergetic Reps.. Inc. . . . . . . . . . 404-451-5641 
NJ Freehold, Bela Lambda............... 201-446-1100 

AMERICAN CAPACITOR, 2080 Central Ave, Duarte, CA 
91010, Tel: 818-357-8806, TElEX: 910 333 9810; FSC 
Il10.: 59366; Empl: 65; SIs. Mgr: John Williams; Dis!. Mgr: 
John Williams 

AMERICAN 
INSULATED WIRE CORP. 

FAX: 401-723-1420 
AMERICAN INSULATED WIRE CORP., Leviton 

Mig. Co., 36 Freeman St., Pawtucket, RI 02862, Tel: 401-
726-0700, TWX: 710-384-0150; EmpL: 1300; SIs. Mgr: 
John Pimental; Dis/. Mgr: Dennis Andrews .... C·1770 

Local Sales Offices & Reps 
p;z Scottsdale, Bill Earl Assocs., Inc. ...... 602-994-3813 
CA PIca Rivera, LevHon-American ........ 213-949-6575 
CT Hartford, Spec-Tech ....•............. 617-795-7250, 
FL Margate, EPM Corp ................... 305-977-0331 
GA Atlanta. Cavendish & Winches1er ..... 404-449-5104 
GA Atlanta. LevHonI American .•.......... 404-691-9303 
IL Chicago, LevHonl American .........•. 312-766-4100 
KS Ov~and Park, Thomas L Dowell & Assocs. 

. . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . • . . . . 913-646-7373 
LA New ~eans, Levitonl American ...•.. 504-634-9415 
MI Detroit, LevHon/American ........•.... 313-933-3100 
MN Lakeville, Peter Galdikes .............. 612-435-7549 
MO St Louis, Thomas DoWell & Assocs. .. 314-849-4234 
NY New York, LevHon Corp. Headquarters 

. . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 212-229-4040 
NY W. Hempstead. Schmitt Indl MkIg. .... 516-486-3510 
NC Kings Mountain, Cavendish & Winches1er 

.....•......•.....•......•.•........... 704-739-9297 
OH Cleveland, LevHon/American ......... 216-831-1673 
PA Philadelphia, Unton Assocs. .......... 215-277-8600 
TN Manchester, Cavendish & Winches1er 

TX Dallas, LevHonl American ............ . 
TX Grapevine, Dan Cheatham ...•........ 
TX Hous1on, LevHonl American ..•........ 
WA Seettle, Dussautt & Assocs. ........ : .. 
WA Seettle, Levitonl American ........... . 

615-728-7291 
214-241-4556 
817-481-6238 
713-956-2816 
206-527-5454 
206-576-0242 

AMERICAN LASER SYSTEMS, INC., 106 Fowler Rd., 
Goleta, CA 93117, Tel: 805-967-0423, TELEX: 
4941760ALS; Empl.: 7; Sis. Mgr: L Shallenberger 

AMERICAN MAGNETICS, 740 Watson Center Rd., 
carson, CA 90745, Tel: 213-775-8651, FAX: 213-834-
0665; EmpL: 300; SIs. Mgr: Stuart Katcher 

AMERICAN MAGNETICS, P.O. Box 49, Carterville, IL 
62918, Tel: 618-985-4838; EmpL: 120 

AMERICAN CHEMICAL ETCHING, See American AMERICAN MAGNETICS, P.O. Box 2509, Oak Ridge, TN 
Etching & MIg. 37831-2509, Tel: 615-482-1056, TELEX: 557-592, FAX: 

615-482-5472; Empl: 25; Sis. Mgr: E. T. Henson 

AMERICAN COMPUTER HARDWARE CORP, 2205 
S. Wright St., Santa Ana, CA 92705, Tel: 714-549-2686, 
TElEX: 330038; EmpL: 25; SIs. Mgr: Regan Dunne 

AMERICAN CONTROL PRODUCTS, Div. 01 
Precision Timer Co., Inc., .13 Westbrook Ind'i. PIc., 
Westbrook, CT 06498, Tel: 203-399-6253; EmpL: 35; SIs. 
Mgr: J. H. Hunicke 

AMERICAN MICROSEMICONDUCTOR, INC., 133 
Kings Rd., Madison, NJ 07940, Tel: 201-377-9566, TWX: 
710-986-8500, FAX: 201-377-3078; Empl.: 15; SIs. Mgr: 
W. M Foley; Dis!. Mgr: D. a Wilson ........... A.2115 

AMERICAN MICROSYSTEMS, INC, See GOULD 
AMI 

AM ERIC 

FAX: 714-871-2453 
AMERICAN MICROWAVE TECHNOLOGY, INC, 

1127 S. Placentia Ave., Fullerton, CA 92831, Tel: 714-680-
4936; Empl: 25; SIs. Mgr: Lowell A Beezley 
... .. ..•. .. . .. ..•. . .. . .. . .. .. . . ... .•.. .. ... 001002-1003 

Local Sales Offices & Reps 
P;z Scottsdale, T D.8.1. ....•.•....•...•.•.. 602-998-2444 
CA Mission Hills, Detomasi& Grupp, Inc. 

• . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . .. 818-365-8285 
CA San Diego, Detomasi & Grupp, Inc. ... 619-277-0178 
CA SUnnyvale, Fuchs Tech. Sis., Inc. •...• 408-245-3500 
CA Torrance, Detomasi & Grupp, Inc. ..... 213-81B-8B9B 
FL Indian Harbor Bch, Southeastern Comp. Sis., Inc. 

· . . • . . . • . . • . • . . . • . . . . . . . . . . . •. . • . . . . . . • 305-773-3767 
GA Atlanta. Southeastern Comp. Sis., Inc. 

· ...........................• , . . . . . . . .. 404-451-5353 
GA Warner Robbins, King Consll Svcs. ... 912-953-2835 
IL Park Ridge, Probe Elcims. ...........• 312-896-2828 
IN Ft Wayne, J & B Engrg. Sis. ..•....... 219-483-2813 
IA Cedar Rapids, Bames-Wes1 Tech. Assocs. 

.....................•...•............. 319-393-9790 
KS Ov~and PIc., Bames-Midwes1 SIs. .... 913-469-9688 
MD Linthicum, Advanced Technlg. Sis. .... 301-789-9360 
MA Burlington, Tritek, Inc. ................. 617-272-4550 
NM Albuquerque, T.O.8.l .. . . . . . . . . . . . . . . . . 505-293-8555 
NY Deer PIc., MM[)'Eas1 .... 516-667-7200,516-242-5900 
NY New Rochelle, RDI ...........•....... 914-832-2828 
NY Skaneateles, Robtron, Inc. ............ 315-885-5731 
OH Cleveland, J & B Engrg. SIs. eo.. Inc. .. 216-642-9312 
OR Beaverton, Thorson Co N.W. .•....... 503-644-5900 
TX Austin, The Thorson Co. ......•....... 512-345-1985 
TX Dallas, The Thorson Co. ......•....... 214-233-5744 
TX Hous1on, The Thorson Co. . .. .. . . .. . .. 713-558-8205' 
WA Bellevue, Thorson Co. N.W. ........... 206-455-9180 

AMERICAN MONARCH, 2801-37th Ave., N.E, 
Minneapolis, MN 55421, Tel: 812-788-9181; FSC Il10.: 
11146; Empl: 120; SIs. Mgr: a Sutherland; Dist. Mgr: Ron 
Anderson 

AMERICAN PHOTONICS INC, 71 Commerce Or, 
Brookfield Canter,CT 06805, Tel: 203-775-8950, TElEX: 
821353; Sis. Mgr: James A Walyus 

AMERICAN POWER DEVICES, 7 Andover St., Andover, 
MA 01 81 0, Tel: 617-475-4074, TElEX: 951206; Empl: 140; 
SIs. Mgr: R Bryant 

(13) American 
'. Relays, Inc. 

FAX: 213-944-0590 
AMERICAN RELAYS, INC., 10306 Norwalk Blvd., Santa 

Fe Springs, CA 90670, Tel: 213-944-0447, TElEX: 
3710614; FSC Il10.: 1H941; Empl: 45; SIs. Mgr: Richard 
Lenning .................... :............. B·1386-1370 

Agastat 
Over e 8 o~~e~oo 

100.000 • • Relays & 
Timers SWitches 

In Stock. in Stock. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 
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AMERIC 
Local Sales Offices & Reps 

CA Irvine, Vale EIctm Assocs. ............ 714-551-4004 
CA San Diego. The Manning Co. ........• 619-565-6097 
CT GuiKord, Data Mark, Inc. ....•.... ,.... 203-453-0575 
FL PompanO Ben, BoHon Assocs. . . . . . . . . 305-976-7245 
IA Cedar Rapids, Elctm. Sis., Inc. . . . . . . . . . 319-362-6413 
MD Baltiroore, EHron Sis. Ltd ............. 703-635-7201 
MN Burnsville, EIctm SIs., Inc. ............ 612-894-8200 
NJ Turnersville, .Pacesetters . . . . . . . . . . . . . . 609-569-1948 
NY Jericho, J-Square Mktg., Inc. ...•...... 516-936-3200 
OH Cleveland, Components, Inc. .......... 216-243-9200 
OH Daylon, Components, Inc. .. . . . . . . .. . .. 513-436-0255 
SC Greenville, Ellron SIs., Ltd. ............ 803-234-6931 
VA Front Roya~ Ellron SIs., Ltd ........... 703-636-7201 

AMERICAN 
RESEARCH & 
ENGINEERING 

STANDARD AND 
SURFACE MOUNT 

DIP SWITCHES 
FAX 312 888-7094 

FAX: 312-888-7094 
AMERICAN RESEARCH & ENGINEERING, 1500 

Executive Dr, Elgin, IL 60123, Tel: 312-886-7245, TWX: 
91~251-3008 .................................. aol642-

Local Distributors 
AL Huntsville, Comp. Dists .......•........ 206-883-7501 
CA San Diego, Deco EIcIms. ............. 619-693-1595 
CA San Jose, Erie Elctms. ................ 408-432-1111 
CA San Jose, Passive Technlg. ........ , .. 408-435-5566 
CA Santa Clara, Pyramid Elctms. ... ;..... 406-727-9810 
CO Engiewood,.Comp. Dists. ............. 303-799-4916 
FL Melboume, Comp. Dists. .............. 306-724-9910 
MA Burlinglon, TLC Elctms. ............... 617-273-0140 
NJ Parsippany, Fabe Electro SIs., Ine. .... 201-299-1123 
NC Raleigh, Comp. Dists. ................. 919-787-7311 
OR Beaverton, Murphy Elctms. ........... 503-642-2001 
WA Redmond, Murphy Elctms. ...•..•..•.. 206-681-1234 

(l)ASC® 
AMERICAN SHIZUKI 

CORPORATION 

FAX: 818-710-0694 
AMERICAN SHIZUKI CORPORA nON, 21541 Blylhe 

SL Canoga Pk., CA 91304, Tel: 818-710-8555, TELEX: 86-
2633 SHIZAM; Empl.: 1000; Sis. Mgr: Jeff Cohen 
................................................. Aol008 

Local Sales Offices & Reps 
AL Huntsville, R O. WhHesell & Assocs. .. 206-883-5110 
t.;Z Phoenix, Compass Mktg. & Sis., Inc. . . . 602-293-1220 
CA Chatsworth, WCV-RaHech, Inc. ' ........ 818-7~0933 
CA Redwood City, James S. Healon Co, InC. 

....................•............•..... 416-367-9000 
CA San Francisco, Wrathall & Krusi,Inc. .. 415-777-0226 
CO Whaatridge, Waugaman Assocs. .. . ... 303-423-1020 
GA Norcross, R O. WhHesell & Assocs. ... 404-449-9190 
IL Itasca, CircuH SIs., Ine. .......... ;..... 312-773-0200 
IN Fl Wayne, R O. WhHesell & Assocs. .. 219-432-5591 
IN Indianapolis, Insu~Reps., Inc. .....•.... 317-251-1994 
IN Indianapolis, R O. WhHesell & Assocs. 

. . . . . . . . • . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . 317-359-9283 
IN Kokoroo, R O. WhHesell &Assocs. •.. 317-457-9.127 
IA Cedar Rapids, C.H. HOm & Assocs. .. 319-393-8703 
KS Lenexa, Midlec Assocs., Ine. .......... 913-541-0505 
KS Overland PI<., Spectrum SIs. .....•.... 913-648-6811 
KY Pewee Valley; R O. WhHesell & Assocs. 

....................................... 502-241-1441 
LA Hammond, Design Mktg. & Assocs. ... 504-294-3076 
MD Gaithersburg, Naudain Assocs. So. hie. 

301-258-5040 
MI Grand Blanc, R O. WhHesell & Assocs. 

....................................... 313-696-0770 
MI Grand Rapids, R O. Whitesell & Assocs. 

.................................... '" 616-942-5420 
MI Southfield, R O. WhHesell & Assocs... . 3'13-559-5454 
MI St Joseph, A:-O. WhHesell &!Assocs. 

MN 
MO 
MO 
NH 
NY 
NY 
NY 
NJ 
NC 
OH 

616-983-7337 
Eden Prarie,Com-Tel< SIs. ............ 612-941-7181 
Creve Coaur, Hili & Co. ...... ;........ 314-432-1136 
Stlouis, John G. Macke Co. ......... 314-432-2830 
Salem, SIs. Engrg. Co. ................ 603-893-5521 
Buffalo, QualRy Comps. ........•...... 716-837-5430 
Greal Neck, F & F Metro .. .. .. .. . .. .. . 516-482-4080 
Manlius, QualRy Comps. ............ ..316-682-6885 
MarHon, BGR Assocs. ................ 609-983-1020 
Raleigh, Micro Sis., Inc. ................ 919-672-7922 
Cincinnati, R O. WhResell & Assocs. .. 513-521-2290 

Manufacturers and Sales Offices Directory 
OH Cleveland,R. O. Whitesell & Assocs. .. 216'447-9020 
OH .Columbus,R O. WhHesell & Assocs. 

.. . .. .. .. . .. . .. .. .. . . . .. . .. . .. .. . .... ... 614-888-9396 
OH Dayton, R O. WhHesell & Assocs. . . ... 513-298-9546 
PA Pittsburgh, R O. WhResell & Assocs. 

TN Knoxville, R O. WhHesell & Assocs. .. . 
TX Austin, Design Mktg. & Assocs. ...... . 
TX Dallas, Design Mktg. & Assocs. ...... . 
TX EI Paso, Compass Mktg. & Sis. ...... . 
TX Fl Worth, Design Mktg. & Assocs. ... . 
TX Houston, Design Mktg. & Assocs. .... . 
UT SaH Lake CRy, Waugaman Assocs. ; .. 
WA Bellevue, N. R Schultz Co ....•........ 

,WI Brooldield, CircuH Sis. Inc. .. .......... 

Local Distributors 

412-936-6161 
616-694-9476 
512-263-9151 
214-480-8151 
506-888-0800 
817-232-3155 
713-550-3318 
801-261-0802 
206-454-0300 
414-784-7773 

AL Huntsville, Bell ....... : .. .. .. .. .. .. .. .. 206-837-1074 
AL Huntsville, Hal~Mark .................. 206-837-8700 
t.;Z Phoenix, Arizona Comps. ............. 602-269-5655 
t.;Z Phoanix, Hal~ark .......... :........ 602-437-1200 
t.;Z Tempe, Bell .......................... 602-966-7800 
t.;Z Tempe, TIl ........................... 602-431-1191 
CA Chatsworth, Passive Comps.. .. .. .. ... 818-341-1745 
CA Chatsworth, Passive Technlg. ... .. . ... 818-882-2277 
CA Chatsworth, TIl ...................... 818-709-1010 
CA Garden Grove, Bell ................... 714-895-7801 
CA Gardena, Bell .. .. .. .. .. .. .. .. .. .. .. ... 213-516-1800 
CA Hal~Mark, Canoga PI<. ................ 818-716-7300 
CA MilpHas, Cal Cap ..................... 408-262-6000 
CA MilpRas, TIl .......................... 406-946-5577 
CA Sacramento, Bell ..................... 916-969-3100 
CA Sacramento, Hall-Mark ............... 916-722-8600 
CA San Diego. Bell ................... _... 619-268-1277 
CA San Diego, Hall-Mark ................. 619-268-1201 
CA San Diego, PrOjections UnHd ......... 619-453-7900 
CA San Diego. TTl ....................... 619-587-4868 
CA San Jose, Hal~Mark .................. 406-946-0900 
CA San Jose, Passive Technlg. . . . . . . . . . .. 408-436-5566 
CA Sunnyvale, Bell ....................... 408-734-8570 
CA Thousand Oaks, Bell ................. 206-499-6821 
CA Torrance, Hal~Mark .................. 213-217-8400 
CA Tustin, Hal~Mark ..................... 714-689-4700 
CA "Tustin, Projections UnHd ............. 714-544-2700 
CO Denver, HaI~Mark ................. ,.. 303-79~ 1662 
CO Denver, TTl .. .. .. .. .. .. .. .. .. .. .. .. .. . 303-429-6806 
CO Wheal Ridge, Bail .................... 303-424-1985 
CT Wallingford, HaI~Mark ................ 203-269-0100 
FL Deerfield Beh, Bell ................... 306-421-1997 
FL Fl Lauderdale, Hal~Mark ............. 306-971-9260 
FL Largo, Bell ............................ 813-541-4434 
FL Orlando, HaI~Mark .. .. .. .. .. .. .. .. .... 306-855-4020 
FL Orlando, TTl .......................... 306-859-1000 
FL Pompano Beh, Peerless . . . . . . . . . . . . .. 306-973-4141 
FL Sl Petersburg, Hal~Mark ............. 813-530-4543 
GA Atlanta, HaI~ark ...... .. .. .. .. .. .. ... 404-447-8000 
GA Norcross, Bell ........................ 404-662-0923 
GA Norcross, TTl .. .. .. .. .. .. .. .. .. .. .. ... 404-662-0911 
IL Chicago, Hall-Mark ................... 312-86~38oo 

IL Chicago, PEl/Genesis ................ 312,53~2272 

IL Elk Grove VI, Bell .................... 312-64~ 1910 
IL Urbana, Bell .......................... 217-326-1077 
IN Fl Wayne, Bell ....................... 219-423-3422 
IN Indianapolis, Bell ..................... 317-875-0200 
IN Indianapolis, Hal~Mark . . . . . . . . . . . . . . . . 317-872-6875 
IN South Bend, PEl/Genesis ............ 219-287-2911 
IA Cedar Rapids, Bell .. .. .. .. .. .. .. .. .... 319-396-0730 
KS Kansas CRy, Hal~Mark ............... 913-888-4747 
MD BaHimore, Hall-Mark .................. 301-986-9800 
MD BaHimore, PEl/Genesis.. .. . . . .. . .. . .. 301-561-5325 
MD Columbia, TTl ........................ 301-995-1331 
MA Boston, Hal~Mark .................... 617-936-9777 
MA Wilmington, TTl .. .. ........ .. .. ....... 617-656-4700 
MA Winchester, Bell ...................... 617-729-5800 
MI Ann Arbor, Bell ....................... 313-971-9093 
MN Eden Prairie, TIl .... .. .. .. .. .. .. .. .... 612-944-5080 
MN Minneapolis, Hal~Mark ............... 612-941-2600 
MO St Louis, Hal~ark ................... 314-291-5350 
NH Hudson, Bell .......................... 603-/182-1133 
NJ Edison, Peerless ...................... 201-906-1181 
NJ Fairfield, Hall-Mark.................... 201-575-4415 
NM Albuquerque, Bail... .. .. .. .. .. .. .. .. .. 506-292-2700 
NY Farmingdale, Bell ..................... 516-752-9303 
NY Lynbrook, Peeriess ................... 516-593-2121 
NY Ronkonkoma, Hal~Mark ........... ;.. 516-737-0600 
NY Ronkonkorria, TTl ..................... 516-737-2000 
NC Raleigh, HaI~ark .................... 919-872-0712 
OH Cleveland, HaI~Mark .................. 216-349-4632 
OH Columbus, EMC ...................... 614-299-4161 
OH Columbus, Hall-Mark ................. 614-888-3313 
OH Columbus, TIl ........................ 614-648-5770 
OH Daylon, Bell .......................... 513-436-8660 
OK Tulsa, Hal~Mark ...................... ~231-0253 
OR Portland, Bell ......................... 503-241-4115 
PA Philadelphia, Hal~Mark ............... 216-355-7300 
PA Philadelphia, PEI-Genesis ............ 216-673-0400 
TX Austin, Hal~Mark ..................... 512-258-8848 
TX Dallas, Hal~Mark ..................... 214-553-4300 
TX Fl Worth, TIl ......................... 817-595-3100 

TX Houston, HaI~Mark ................... 713-781-6100 
TX Richardson, Bail ...................... 214-69<Hl466 
UT SaH Lake CRy, liell.. .. .. .. .. .. .. .. .. • 801-972-6969 
UT Salt Lake CRy, HaI~Mark ..... ; . . . . • . .. 801-972-1008 
WA RedmOnd, TIl ........................ 206-682.{)291 
WA SaaHIe, Bell .......................... 206-747-1515 
WI Milwauk,ee, HaI~ark .•.....••..•..•.. 414-797-7844 
WI Waukesha, Bell ....................... 414-547-8879 
Can Calgary, Alberta, Future. . . .. .. . • . . . . .. 403-235-5325 
Can Downsvlew, ant., Future.............. 416-638-4771 
Can Edmonton, Alberta, Future ...•.....•.. 403-438-2858 
Can OUawa, Ont, Future .................. 613-8~13 
Can Pointe Claire, Qua, Future ............ 514-694-7710 
Can St Foy, Qua, Future .................. 418-682-8092 
Can Vancouver, B.C. Future .. c." •• • • •• •• •• 604-294-1168 
Can Winnipeg, Manitoba, Future ....... ,... 204-786-7711 

AMERICAN STEAM TIMER, INC. Div. of JMR 
Electronics, Inc., 1525 Blondell Ava, Bronx, NY 11050, 
Tel: 212-597-6050; EmpL: 6; Sis. Mgr: Jack Gaon· 

FAX: 617-245-4531 
AMERICAN SWITCH CORP., 134 Water SL Wakefield, 

MA 01860, Tel: 617-246-1007, TWX: 71~348-6756; FSC 
No.: 54659; Empl.: 40; SIs. Mgr: Mike Palmerino; Disl. 
Mgr: Mike Palmerino ........................... aol643 

Local Sales Offices & Reps 
AL Decatur, Tenn Tech .................. 2(j6-35~ 
t.;Z Scottsdale, BSE, Inc. .. .. .. .. .. .. .. .. .. 602-483-0373 
CA Arcadia, HMC,Inc. .................... 816'447-0956 
CA MIn View, Serra Assocs. .... .. .. .. .. .. 416-964-4300 
CO Boulder, Stratford Grp ................. 303-~3194 
FL Deerfield Beh, Newel~Hynes ......... 306-429-3207 
GA Marietta, Tenn Tech .................. 404-428-9594 
IL Wheaton, Chadra-Schilke ............. 312-653-8126 
IN Acton, Nationwide Comps. ............ 317-872-7207 
IA Marion, MSB Assocs. ................. 319-377-6261 
KS Shawnee Mission, MSB Assocs. ...... 913-432-2131 
MA Andover, Crawford Assocs. ........... 617-47~2122 

MI Grand Blanc.lnter-Comm ...........•. 313-695-0685 
MN Golden Valley, Highland Sis. .......... 612-546-2123 
MO Sl Charles, MSB Assocs. ............. 314-946-5577 
NJ W. Caldwell, M TS ................... 201-228-4418 
NY Marcellus, Mullahy SIs. ............... 316-685-6280 
OH Willoughby, Nationwide Comps. ....•. 216-946-3226-
OR Forest Grove, Doran Sis. . . .•. . . . .. . . .. 503-357-3333 
PA Elkins PI<., Aroold Assocs. ............. 216-742-0600 
TX Dallas, Allied Comps. . .. .. . .. .. . . .. . .•. 214-238-0408 
UT SaH Lake CRy, Sage SIs. .............. 801-467-5451 
WA Redroond, Doran Sis. ................. 206-686-1685 
EXP CT ILnchfield, Intrade ................. 203-567-5901 

Local Distributors J 

AL Birmington, Forbes Distbg. ............ 206-251-4104 
t.;Z Phoenix, Arizona Comps. .....•....... 602-269-5655 
t.;Z Phoenix, Electro Comps. .............. 602-258-2685 
t.;Z Tempe, RCD Inds. .................... 602-838-0979 
CA Buena PI<., Cypress Elctms. . . . . . . . . . .. 213-744-0355 
CA Hawihome, Electrosonic Comps. . . . . .. 213-97~0997 

CA Los Angeles, Elec. Switches .......... 213-650-1310 
CA San Diego, Deco Elctms. .. ..... .. .. .. 619-693-1595 
CA San Jose, Rose Elctms. ............•. 406-283-9700 
CA San Jose, Sierra West ................ 406-436-7477 
CA Santa Monica, Master Dists. .......... 213-452-1229 
CA Sunnyvale, Power Supp. COmps._ ...... 406-737-1333 
CA Tustin, Wastern SwRch & Controls .... 714-731-4333 
CO Englewood, IndL Elctms. .........•.... 303-694-9444 
CT Bridgeport, Park Dists. ...........•.... 203-366-7200 
CT Greenwich, Wise Comps. ........•.... 203-531-4680 
CT Wallinglord, Mid-State EIcIms. •.....•. 203-266-9900 
DE New Castle, Elctms. Exchange ....... 302-322-5401 
FL Fl Lauderdale, Brothers Elctms. ...... 306-561-6700 
FL Largo, EIctm Precepts .. .. .. .. .. .. .... 813-544-3636 
FL Longwood, Intertec Comps. ...•....... 305-834-7777 
FL Oakland PI<, Zelcon .................. 306-566-2555 
GA Doraville, Specialty Distbg. .•.....•..•. 404-873-2521 
10 Spirit 4!<e, A-I Elctms. ................ 206-623-3111 
IL Chicago, Leeds Elctrns. ....•.....•.... 312-626-3800 
IL Chicago, Nap Elctms. .. .. .. .. .. .. .. ... 312-626-8400 
IL Crystal Leke, Sub-Sem ............... 312-782-3954 
IL Wheeling, Hawk Elctms. .........•.... 312-459-4030 
IN Carme~ AHex Elctms. ................. 317-848-1323 
IN Latayette, CWY Elctms. ............... 317-448-1611 
IN Terre Haute, Midwest Supp. .........• 812-232-0187 
IA Cedar Rapids, Iowa Radio Supp. .. .... 319-393-4510 
IA W. Des Moines, Ramco Co .... '. . . .. . .. 516-226-6933 
KS WichHa, Radio,lnc. ................... 316-264-2798 
MD BeHsville, Petricko Sis. ................ 301-937-4960 

612 North American offices only~ For worldwide 'reps & distributors, $99 Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
MD Jessup, TreekO Sis. ................... 301-470-3300 
MD K!lIlSington Marine Air Supp. .....•... 301-949-9560 
MA Lowel~ Pilgrim EIctms. •. . . . . . • . . . . . . .• 617-454-9889 
MA Marlboro, Hardware SpeciaHies •...... 617-481-8622 
MA Wes1borough, In Stock Prods. .....•.. 617-870-5750 
MA Woburn, Abbott EIctms. .........•..... 617-935-2040 
MI Battle Creek, Greet lakes Elctms. .... 616-731-4158 
MI Grand Rapids, Calder Elctms. ......... 616-696-7400 
MI Grand Rapids, T & W EIctms. ......... 616-241-3645 
MI St Clair Shores, Spemco ............. 313-771-2700 
MN Burnsville, Cassidy EIctms. ........... 612-895-9026 
MN Fridley, VoyagerEIctms. •..... : ....... 612-571-7786 
MN Minneapolis, Tortec Corp. . . .. . .. .. .... 612-866-3862 
Me St Louis, Wes-Garde Corf1lS. ......... 314-587-7776 
NH Hudson, Interconnect of N.E .. . . . .. . .. 603-863-1515 
NJ E Brunswick, Brothers EIctms. .. . . . . .• 201-238-2200 
NJ Mt Leure~ PAC EIctms. ............... 609-387-3549 
NJ QakIand, Relay SpeciaHies............ 201-337-1000 
NM Albuquerque, IntL EIctms. ............. 505-345-8127 
NY Amhers1, SId. Elctms. ...•...........•. 716-691-3801 
NY Bohemia, Key Comps. .....•..•....... 516-587-7500 
NY E Syracuse, Add EIctms. ............. 315-437-0300 
NY Hempstead, Davis EIctms. ..........•. 516-483-9200 
NY Mt Vernon, OAR...................... 914-699-2224 
NY Rome. Rome EIctms. ......•.......... 315-337-5400 
NY Woodside, Switches Unltd. . ... .. . . . ... 718-476-5000 
NC Raleigh, Service Plus ..•......•....... 919-850-9550 
NC Winston-Salem, Kirl<man EIctms....... 919-722-9131 
OH Columbus, Whnehead EIctms. ......•. 614-224-1186 
OH Dayton, Slqt1S-Friedman .............. 513-296-5555 
OH WICkliffe, GE\1eway Megateeh .•....... 216-944-5601 
OK Tulse, Radio, Inc. ..................... 916-587-9123 
OR Beaverton, Rose Elctms. . . . . . . . . . . . . .. 503-629-9288 
PA Norris1own, Kimberty James Co. ...... 215-866-7286 
PA Philadelphia, Shap Elc1ms. .. . . • . . . . . .. 215-969-3300 
RI Pawtucket, Major/Edwards ........•.. 401-725-7400 
TN Chattanooga, Specialty Dis1bg......... 615-267-9531 
TN Knoxville, Curle Elctms. ... : . . . . . . . . . .. 615-266-4727 
TX Arlington, Elell Comp. Sis. ............. 817-461-5303 
TX Austin, Galtronics ..................... 512-837-7470 
TX Dallas. Force Elctms. ..•.............. 214-436-5700 
TX Dallas. Wholesale EIctms. ............ 214-824-3001 
TX EI Paso, InlL Elc1rns. ......•........... 915-596-3406 
TX Ft Worth, IndL Elctms. ................ 817-731-7321 
TX Garland, J & S EIc1ms. ....•........... 214-487-8608 
TX Hous1on, Angie EIctms. ...•........... 713-659-8386 
UT Sah lake City, SId Supp. Co. ......... 801-,486-3371 
WA Kem Pyramid EIctms. ....•........... 206-672-5800 
WA Seattle, Pacific Elctms. .......•........ 206-575-1050 
WV Huntington, Elc1m Supp. ... . . . . . . . . . .. 304-523-6443 
WI Mequon, lake-View Elc1rns. ....•..... 414-377-8250 
WI Milwaukee, Progressive Image ........ 414-321-4722 
WI New Berlin, Nep EIctms. .•............ 414-785-9100 
Can Markham, On!., Oeskin SIs. ........•... 416-475-1412 
Can Montrea~ Que., Prelco Elc1rns. ........ 514-389-8051 
Can Montrea~ Que., Versateeh Elctms. .... 514-481-0196 

& american 
techni,?al 
ceramIcs 

CORP. 

FAX: 516-271-9615 
AMERICAN TECHNICAL CERAMICS 

CORPORA nON, 1 Nordan La, Huntington Ste., NY 
11746, Tel: 516-271-9600, TELEX: 221201; FSC No.: 
29990;11272-866-73; EmpL: 497; SIs. Mg,: R Blumkin 
.........................•.....•........... A'100!1-1013 

Local Sales Offices & Reps 
I\Z. Phoenix, Odyssey 1 .•.....•.......... 602-246-8846 
CA EI Segundo, Feity/Schoenduve, Inc. .. 213-322-4991 
CA MIn. View, Feity/Schoenduve, Inc. ..•. 415-962-8330 
CA San Diego, Feity/Schoenduve, Inc. '" 619-292-5136 
CO Englewood, FG Mktg. Co. ............. 303-795-9176 
FL Ughthouse PI., R C. Simon & Co., Inc. 

. . • . . . . . . . . . • . . . . . . . . . • . • . . . . . . . . . . . . .. 305-941-2757 
IL Chicago, Teclt SIs., Inc. ............... 312-237-7210 
KS Goddard, Midwest Teelt SIs., Inc. ..... 316-794-8565 
KS Lenexa, Midwest Teelt SIs., Inc........ 913-886-5100 
MA Topsfield, RF. Assocs. ................ 617-887-9762 
MN New Brighton, TWC SIs. .............. 612-636-1770 
MO St Charles, Midwest Teelt Sis., Inc. •.. 314-441-1012 
NJ Freehold, RF Elctrn. Sis. Co, Inc. .•.... 201-431-3374 
NM Albuquerque, 0cIyss0y 1 .............. 505-265-6645 
NY Huntington Sta...American Tech. Ceramics Corp. 

....................................... 516-271-9800 
NY Melville, RF Elctm. Sis. Co, Inc. ....... 516-420-8890 
NY Roches1er, Upstate Engrg. Sis. ......•. 716-225-2383 
NY LIIica, Upstate Engrg. Sis. ............. 315-797-6721 
OH Kettering. J. May Assocs., Inc. ......... 513-299-8424 
OR Eleaverton, Quest Mktg. Inc. . . . . . . . . . .. 503-641-7377 
PA Lefayatte Hil~ M. Lader Co. :.......... 215-825-3177 

TX Richardson, Vector SIs. Co. .....•..... 214-234-4291 
WA Elellevue, Quest Mktg.lnc. .........•.. 206-747-9424 

AMERICAN TIME PRODS. DIV., See Frequency 
Control Prods., Inc. 

AMERICAN ULTRAVIOLET, 562 Central Avenue, Murray 
HiI~ NJ 07974, Tel: 201-865-2211, TELEX: 13-9286, FAX: 
201-865-9523; Empl: 14; SIs. Mg': George Baa" SIs. Mgr.; 
Dist. Mg,: George Beer 

AMERICAN VOLPI CORP, 26 Aurelius Ave, Auburn, NY 
13021, Tel: 315-253-9707, FAX: 315-255-1202; EmpL: 25; 
Dist. Mg,: Stephanie Chesanek 

AMERICAN WIRE & ELECTRONICS. 3198K Airport 
Loop Drive, Cos1a Mesa, CA 92626, Tel: 714-957-6905, 
FAX: 714-722-6183; Empl: 5; Sis. Mg,: Greg Corzine; 
Dis!. Mg,: Ray Forbes . . • . . . . . . . .. . . . . . . . . . . . . .. C'1771 

FAX: 714-660-0293 
AMERICAN ZETTLER, 16881 Hale Ave., Irvine, CA 

92714, Tel: 714-860-1670, TELEX: 67-8472; EmpL: 200; 
SIs. Mg': D. O. Elerkhursl ................. B·1372-1373 

Local Sales Offices & Reps 
AL Madison, Elenchmark Teelt SIs. ....... 205-464-0033 
I\Z. Tempe, Allegro Assocs., Inc. .......... 602-967-1337 
CA Irvine, Groh Assocs. .................. 714-837-9871 
CA Mountain View, G.C. Woempner ...... 415-964-5454 
CA San Diego, Groh Assocs. ............. 619-696-0054 
CO Longmont, Luscombe Engrg. Co. ..... 303-772-3342 
CT Madison, Focus EIc1m Sis., Inc. ....... 203-245-4314 
FL Casselbeny, Southern Elctrn. SIs. Inc. 

FL Melboume, Southern Elc1rns. SIs. Inc. 

GA Norcross, Elenchmark Teelt Sis. . .... . 
IL Arlington Hgts., KMA SIs. Co. ........ . 
IN Carmel, Bemdt Assocs. .............. . 
KS Overland Pk, AME Sis. . ............. . 
MD GBnhersburg. Naudain Assocs. So. Inc. 

305-332-4718 

305-242-9661 
404-446-1711 
312-396-5300 
317-844-0114 
913-262-3971 

. . . . • .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. 301-256-5040 
MA Taunton, Focus EIc1m. SIs., Inc. ....... 617-824-3840 
MI Ypsilanti, Techrep, Inc. ................ 313-572-1950 
MN Minneapolis, RW. Marshall Co ........ 612-929-0457 
Me St Charies, AME SIs. ................. 314-947-0333 
NJ MarRon, Naudain Assocs., Inc. .....•.. 609-983-5300 
NJ Rahway, R. E Breuer Co., Inc. . . . . . . . .. 201-386-5045 
NM Albuquerque, Thorson Dasert States, Inc. 

. . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 505-293-8555 
NY Alexander, Union Mktg. Grp. .......... 716-591-1219 
NY Aubum, Union Mktg. Grp .............. 315-253-4109 
NY E Norwich, R. E Breuer Co. Inc. ...... 516-922-2838 
NY Port Chester, R E Breuer Co. Inc. .... 914-939-3887 
NY Roches1er, Union Mktg. Grp. .......... 716-546-7820 
NY S. Farmingdale, R. E. B,euer Co, Inc. .. 516-694-6597 
NC Wake For~ Mountain Electro, Inc ...• 919-556-7103 
OH Cincinnati, Makin & Assocs. .. . . . . . . . . • 513-671-2424 
OH Columbus, Makin & Assocs. .......... 614-946-5424 
OH Solon, Makin & Assocs. ............... 216-246-7370 
OR Beaverton, Thorson Co. N.W. ......... 503-644-5900 
TX Irving.·AID Elctms. .................... 214-790-4761 
UT san lake cny, Luscombe Engrg. Co. .. 801-532-4118 
WA Bellevue. Thorson co. N.W ............ 206-455-9180 
WI Milwaukee, KMA SIs. Co. ............. 414-259-1771 
Can Richmond, B.C, Macom Agy. Ltd. ..... 604-271-2861 

Local Distributors 
AL Huntsville, Hammond Elctrns. ......... 205-830-4764 
I\Z. Tempe, Acacia Elctms. ............... 602-894-2874 
CA Buana Pk., Cypress Elc1rns. ........... 714-521-5230 
CA Fountain Valley, Comps. Ct, ........... 714-979-0433 
CA San Diego, Cypress Elctrns. .....•.... 619-535-0011 
CA Santa Clara, Components Ctr. ........ 406-986-3751 
CA Santa Clara, Cypress Elctms. ....•.... 4Q6-980-25OO 
CA Santa Monica, Mas1er Dis1rs. . . . . . . . . .. 213-452-1229 
CO Lakewood, Acacia Elc1rns. .......•.... 303-232-2882 
CO Wheatridge, Cypress EIc1ms. ......... 303-431-2622 
CT E Haven, J V Elctrns. •..............•. 203-469-2321 
CT Wallingford, The Green-Shaw Co. . . . .. 203-265-3333 
FL Ft Lauderdale, Time Elctrns. . •• . . . . . .. 305-974-4600 
FL Orlando, Time Elctms. ..•............. 305-941-6585 
IL Lisle, Comps., Inc. • . . . . . . . . . . . . . . . . . . •. 312-852-7707 
IN Carmel, ARex Elc1rns. ................. 317-946-1323 
MD Jessup, Treeko Sis., Inc. .............. 301-470-3300 
MD Savage, Pyttronic Inds. ...•.........•. 301-953-9650 
MA Norwood, Erntel Elc1ms. .............. 617-769-9500 
MA Peabody, Time Elctms./New Eng. ..•. 617-532-6200 

AMETEK 
MN New Brighton, Chris EIctms. Distrs. •.• 612.s31-2647 
Me St Louis, Time EIc\mS. ............... 314-39Hl444 
NJ Qakiand, Relay Spec. ................... 201-337-1000 
NJ W. Bertin, General Camps., Inc. ....... 609-766-6767 
NY BufIaIo, Genesee IndL EIctms. .....•.. 716-873-9861 
NY Farmingdale, Pride EIctms. ........... 516-293-4020 
NC Raleigh, Aesco/Raieigh .........•...• 919-781-5700 
OH Dublin, Time EIctms. .................. 614-761-1100 
OR Beaverton, Acacia Sis. •............... 503-646-3377 
PA Montgomeryville, PyttronIcs Inds. ..... 215-843-2850 
TX Dallas, Cypress EIctms. ............... 214-869-1435 
TX Dalles, Wallace EIctms. ............... 214-340-0400 
TX Richardson, Corf1lS. Ctr, Inc. . .•. . . .. .. 214-644-3444 
WA Redmond, Time EIctms. .............. 206-882-1800 
WI Milwaukee, Progressive Image •.. . . . .. 414-321-4722 

AMETEK CONTROLS DIV, Orionics Products, 820 
Pennsylvania Blvd., Feas1erville, PA 19047, Tel: 215-355-
6900, TELEX: 29-1769, FAX: 215-355-2937; ErnpL: 100; 
SIs. Mg': Ken Ditto, Prod Mgr. 

Local Sales Offices & Reps 
CA Covina, Eureka TecIl Sis. ........•.... 816-331-8766 
CO Denver, C-Tech .................•...• 303-451-7100 
IL Chlcego, Jackson Assocs. ............ 312-787-2588 

American-Zettler 

The 8 Largest 
Relay _ 

Dlstnbutar. • 
In the World 

Over 
8,000,000 
Relays & 
SWitches 
In Stock. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

.\METEK 
AUTHORIZED DISTRIBUTOR 

~,,··SUNSHXNE 
THE SOURCE FORMETERS&TESTEQUWMENT 

1810 Grant Avenue/Philadelphia. PA 19115 
Fax: (215) 673·5609 

Call: 

(215) 776·7500 in Allentown, PA 
(301) 444·5600 in Baltimore, MD 
(717) 236·5900 in Harrish'urg.PA 
(117) 397·2600 in Lancaster, PA 
(215) 673·5600 in Philade"lphia. PA & N.J 
(3(H) 621·5077 in Washington, DC & VA 
(717) 829·5600 in Wilkes-Barre, PA 
(302) 652·8585 in Wilmington, DE 
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AMETEK ManufacturerSandSalesetftces DirectQry 
NJ Raritan, EastcornAssocs. ............. 201-722-7774 NC ChaJ1otte, Arthur, Harris Assocs....... 704'542-9338 
TX Richardson, Moore Assocs. ... ......... 214-690-4929 TX Dallas; CunninghamComps. Corp. .... 214-341-2070 
WA Everett, C:S.L •.•.....•..• ,............ 206-34&4800 ' TX Houston, Cunningham Comps. Corp. 

AMETEK, DYNAMICS DIVISION, AMETEK,Inc., 5649 
Peck Ad, Arcadia, CA 91(i06, Tel: 818-442~5981, TWX: 
910-587-3534; FSC No.: 18098;Empl: 105 

AMETEK, INC. Mansfield & Green Div. 8600 Sunset Dr. 
Largo. fL 34643, Tel: 813-536-7831, TELEX: 1108-741, 
fAX: 813-53!H!882; EmpL: 120; SIs. Mgr; Gary 
Queensbeny 

AMETEK 
RODAN DIVISION 

FAX: 714-630-4131 
AMETEK/RODAN DIV., 2905 Blue Star St, Anaheim, CA 

92806, Tel: 714-630-0081, TWX: 910-591-1684; FSC No.: 
15454;DESC-ECP-75-1387; Empl: 100; SIs. Mgr; R J. 
Ruby ....•...•.•....•••......•. , .•.••.•. .. B'1836-1838 

Local Sa/esOffices & Reps 
Al Huntsville, Alpha MkIg. ....... , .. .. .. .. 205-533-0766 
(>;Z Phoenix, TC EIctrn Sis., Inc. , •.. ,..... 602-994-5153 
(>;Z ScoItsdaIe, TC EIctrn Sis., Inc. .... " ..602-994-5153 
CA LOs Angeles. Landa & Assocs., Inc. .•. 213-879-0770 
CA Mountain VIeW, Woempner-Amold Assocs. 

.. .. . .. . .. . .. .. . .. . .. .. . .. . . .. .. , .. .. .. 415-964-5454 
CO Westminster, Straube Assocs. •....... 303-426-0890 
fL Coral Springs. HA, Inc. ...... ,........ 305-752-7520 
IL DownIlrsGrove, Richmar Elcims. ..... 312-968-0118 
IN 'Fl Wayne, Menze SIs. Co. ............ 21!H47-5616 
KS Par1<er, S. W. Assocs., Inc. .. .. .. .. .. .. . 913-89&6552 
MA Frsmingham, Maralhon SIs. Lid. ...... 617-875-3566 
MI Lathrup Village, R C. Nordstrom Co... 313-559-7373 
MN Mendola Hgts., (3.11 Sis. ............... 612-454-3086 
MO, Sq.ouis. Abrams & Assocs. .......... '314-569-0447 
NJ Bellmawr, TAl Corp. .................. 609-933-2600 
NY MeMIIe, ComIronic Assocs. ........... 516-249-0505 
NY Syracuse, Canavan-Scanlon Assocs.' 

315-437-1271 

UT Saft Lake City, Straube Assocs. ....•.. 
WA Vancouver, R Over SIs. •.•.••••••..... 

Local Distrfbutonl 
(>;Z Tempe, EIctrn Supp. ................. . 
CA Los AIanitos, Permag Pacific Corp. .•• 
CA Riverside, EIctrn Supp. ............. .. 
CA San Diego, EIctrn Supp. ............ .. 
CA Sunnyvale, PerrnIig Sierra .......... .. 
CO Denver, Permag Corp. ............... . 
GA Norcross, permag 8.E Div. .. ........ . 
IL Elk Grove VI, Permag Cell. Div. , .•..•. 
MA Billerica, Permag N.E. Div. .. ......... . 
MN Eden PraIrie, Permag Minnesota Div. 

NY Hauppauge, Fainnont Elcims. ••.••••.• 
NY Hicksville, Permag AIIantic Diy. . ••.••. 
OH Toledo, Permag Magnetics Div ....... . 
TX Richardson, permag S.W. Div. .. ..... . 
WA Bsllevua, permag N.W. Diy ........... . 
Can Mississauga, Ont, R-Theta, Inc. .••..•. 

713-461-4197 
801-:!63-2640 
206-695-6179 

602-276-1199 
213-594-8515 
714-543-8214 
619-693-8222 
406-736-1080 
303-693-6612 
404-448-4998 
312-956-1140 
617-663-7500 

612-934-4635 
516-231-3313 
516-822-3311 
419-385-4621 
214-699-1121 
206-882-2507 
416-890-0221 

AMF POTTER & BRUMFiElD, See Potter & 
Brumfield 

AMGlO, 5265 Michigan Ave., Rosemont, IL 60018, Tel: 312-
671-4321; EmpL: 37 

AMHERST INTERNATIONAL CORP. Cover Craft 
Div.540 CommerciaISt, Manchester, NH 03101, Tel: 603-
644-3555; SIs. Mgr; Terry M. Pratt; Dist. Mgt'; Terry M . 
Pratt 

AMICON CORP. 25 Hartwell Ave., Lexington, MA 02173, 
Tel: 617-861-9600; EmpL: 300; SIs. Mgr; James Gilliland 

AMllON CORP. 49-12 30th Ave., Woodside, NY 11377, 
Tel: 718-274-1794, TELEX: 4972606-LUSA; EmpL: 60; Sis. 
Mgr;LRosenblatl 

~ 
AMITRON 
American Micro-Tronhc Inc. 

FAX: 508-686-0622 
AMITRON, American Micro-Tronix, Inc., 85 Flagship 

Drive, North Andover, MA 01845, Tel: 506-686-1882; SIs. 
Mgr; Raymond C. Simicne ..................... A·1763 

Local Sales Offices & Reps 
(>;Z Tempe, Cain Technlg. ................ 602-966-4322 
CA Orange, Cain Technlg. ................ 714-997-7311 
CA Van Nuys, Cain Technlg. ............. 816-904'9392 
CO Englewood, Cain Technlg. ............ 303-220-8118 
CT Wethersfield, Compak, Inc. •... , . • . . • . . 203-563-4794 
fL Melbourne Bch, Millett Assocs. ....... 305-725-5055 
II. Addison, Baldwin Sis. Assocs. .... '... 312-279-0352 
MA HuC\Son, Compak, Inc. ................ 617-566-0331 
NH Nashua, Winn Microwave Sis. .••...•. 603-883-9757 
NJ Moorestown, Stem Assocs., Inc. ...... 609-234-0661 
NY Malville, RF EIctrn Sis. Co. .. .. .. .. . ... 516-42Q-8890 

AMKEY, 55 Chase St, Methuen, MA 01644, Tel: 617-975-
5445, FAX: 617-975-0357; EmpL: 35; Sis. Mgr; Roberi K. 
Foster, Dist. Mgr; Roberi K. Foster ...... 801810-1811 

AMLAN, INC. 97 Thornwood Ad, Stamford, CT 06903, Tel: 
203-322-1913, TELEX: 643647, FAX: 203-322-7648; SIs. 
Mgr; Mark LandelNeer; Dist. Mgr; Mark LandelNeer 

ANiP 
AMP, Box 3608, Harrisburg, PA 17105, Tel: 600-382-5673, 

TWX: 510-657-4110; EmpL: 22,000; Sis. Mgr; Neal Spatz; 
Dist.Mgt'; CINDY SCHUBERT.... C"126,'164-1273 

Local Sales Offices & Reps 
CACompton, AMP ....................... 213-537-4490 
CA Cupertino, AMP .... .. .. .. .. .. .. .. .. .. . 406-255-3830 
CO Englewood, AMP ..................... 303-773-0422 
CT Windsor, AMP ........................ 203-683-2715 
fL Boca Raton, AMP .. .. .. .. .. .. .. .. .. .. . 305-997-7005 

GA Atlanta, AMP ......................... 404-934-7733 
II. Schaumburg, AMP.................... 312-351-5020 
IN Canne~ AMP ......................... 317.a48-1250 
MA Framingham, AMP ....... ; ....... , .... 617-879-3257 
MI Southfield,AMP ...... c ............... 313-845-5590 
MN Milll!9'lPOlls,AMP ......... c ..... c .... 612-831-8242 
NJ ParsIppany, AMP .................. '," 201-334-6664 
NY Holbrook, AMP .............. "....... 516-586-4430 
NY PiIIsIord, AMP ...... ,................. 716-385-2862 
OH Dublin, AMP .......................... 614-764-9415 
PA Malvern, AMP ........................ 215-847-6060 
TN Knoxville, AMP ....................... 615-691-57.10 
TX Irving, AMP ........................... 214-550-1114 
VA Alexandria, AMP .. .................... 703-354-2419 
WA Renton, AMP.. ...... ............ ..... 206-255-0064 

Local DistrfbutonI 
TX Austin, Hamilton! Avnet EIcIms. ....... 512-837-8911 
AZ Chandler, Hamilton! Avnet Elcims. "" 602-231-5100 
NJ CherTy HiI~ Hamifton! Avnet Elcims. • . . 609-424-0100 
MD Columbia, Hamilton! Avnet Elcims. .... 301-995-3500 
NC Greenboro, Hammond Elcims. ........ 919-275-6391 
PA Horsham, Schweber Elcims. .......... 215-44H16oo 
MA Peabody, HamiIton!Avnet EIcIms. .... 617-531-7430 
CA Sacramento, Hamilton! Avnet Elcims. 

.. ................................. ,... 916-925-2216 
CA Santa Clara, Cypress EIcIms. ......... 406-945-8400 
CA Sumyvale, HamIIton!Avnet EIcIms. ... 406-743-3355 
CT Wallingford, Marshallinds. •..••.••..• , 203-265-3s22 
Al Huntsville, HamiIton!Avnet ........... 205-637-7210 
Al Huntsville, Marshall .. .. •• .. .. .... .. .. . 205-681,9235 
AL Huntsville, Powell Elcims. . • . . . . . . • . . • . 205-539-2731 
(>;Z PhOenix, DaIis EIctrn Supp. . , . . . . . . . . . 602-275-2626 
(>;Z Phoenix, Marshall .................... '602-496-0290 
(>;Z PhOenix, SterUng EIcIms. Corp. ....... 602,26&-2121 
CA Buena PIc., Cypress ................... 213-744-0355 
CA Chatsworth, Hamilton Avent EIcIms. .. 818-700-1222 
CA Chatsworth, Marshallinds. .•..•...•... 213-640-7188 
CA Costa Mesa, Aynet Inc. ............... 714-754-6111 
CA Costa Mesa, Hamilton Electro Sis. .... 714-641-4100 
CA Fullerton, Pyramid EIcIms. ............ 714-773-0781 
CA Gardena, Hamil1on! Avnet .. .. .. .. .. .. • 213-615-3900 
CA Hawthorne, ElecIro-Sonic Comps. •..• 213-970-0997 
CA Irvine, Marshall EIcIms.'Grp. .......... 714-556-8400 
CA Irvine, Schweber Elcims. ...... .. .. .. .. 714-863-0200 
CA Milpi1as, Marshallinds. , •......•.•.. , . . 406-943-4600 
CA ontario, Hamifton Avnet EIcIms. ...... 714-989-4602 
CA Rancho Cordova, Marshall ... , • . . . • . •• 916-635-9700 
CA San Diego, Cypress .................. 619-292-5611 
CA San Diego, Hamilton Avnet Elcims. ... 714-541-7525 
CA San Diego, Marshall Elcims. Grp. ..... 619-576-9600 
CA San Jose, Powell Elcims. ...•..•.••.•• 406-943-9020 
CA Santa Clare, Pyramid EIctms. ......... 406-727-9810 
CO Denver, CSlD, Inc. .................... 303-292-9594 
CO Englewood, Harrilton Avnet EIcIms.... 303-790-1000 
CO Thom1on, Marshall Inds. .............. 303-451-8383 
CT Danbury, Hamilton! Avnet .. ...... .. ... 203-797-2600 
CT Wallingford, AlMO EIc1ms., Inc. •..• '.' • 203-269-6801 
CT Wallingford, Cronin Elctms. ........... 203-265-3134 
fL Altamonte Springs. Schweber Elcims. 

................. , ................ , .... 305-331-7555 
fL Fl Lauderdale, HamiHon! Avnet •..•..• 305-979-2900 
fL Fl Lauderdale, Hammond EIctms., Inc. 

fL 
fL 
fL 
FL 
fL 

'GA 
GA 
GA 
GA 
IL 
IL 
IL 
IL 
IL 
IN 
IN 
IN 
IA 
KS 
KS 
KS 

Ft Lauderdale, Marshall ............. . 
Orlando, Hammond Elcims. .•..•..•... 
Orlando, Marshall ... , ............... .. 
St Petersburg, HamiHon! Avnet .• ' .•.• 
Winter PIc., Hamilton! Avnet .•......•.. 
Norcross, Hamilton! Avnet .......... .. 
Norcross, Hammond ................. . 
Norcross, Marshall .................. . 
Norcross, SchlNeber EIcIms. Corp. ... . 
Bensenville, Hamilton Avnet Elctms. '. 
Elk Grove, Schweber Elcims. Corp. .. . 
Elmhurst, Semiconductor Spec. .. , ... . 
Schaumberg, Marshall ............... . 
Urbana, Bsli IIIds., Inc. ... ; .......... .. 
C8rmeI, Hamilton! Avnet ............ .. 
Indianapolis, Bsil Inds. Inc. ...•..•..•.• 
Indianapolis, Marshall .......••.•...•.. 
Cedar Rapids, Hamil1on! Avnel .•...... 
EdwardsVille, Tennant Elcims. .•.....• 
Lenexa, Marshall ................... .. 
Overland PIc., Hamilton Avnet Elcims. 

MD Columbia, Powell Elcims. ............ . 
MD Gailhersburg, Marshall. ............. .. 
MD Gailhersburg, MS EIctms. ........... .. 
MA Needham, Cronin Elcims. ............ . 
MA Wilmington, Marshallinds. .......... .. 
MA Winchester, Bsil Industries, Inc. ••••••. 
MI Grand Rapids, Hamilton! Avnet ....... 
MI Uvonia, Hamilton Avnet Elcims. .••••.. 
MI livonia, Marshall ............. , ..... .. 
MI 'livonia, AS Elcims. ................. .. 
MN Minnesota, Hamilton! Avnet ...•.•..•.. 
MN Plymouth, Marshall .................. . 
MN St Pau~ Gopher EIc\m& Co., Inc. ... .. 

305-973-7103 
305-977-4680 
305-849-8060 
305-841-1879 
813-576-3930 
305-626-3888 
404-447-7507 
404-449-1996 
404-923-5750 
404-449-5842 
312-860-8564 
312-364-3750 
312-279-1000 
312-490-0155 
217-326-1077 
317-844-9333 
317-834-8202 
317-297-G483 
319-362-4757 
913-441-1601 
913-492-3621 

913-888-8900 
301-821-8080 
301-84Q-9450 
301-921-0200 
617-449-5000 
617~58-081 0 
617-729-5800 
616-243-8805 
313-522-4700 
313-525-5850 
313-525-1155 
612-932-0600 
612-559-2211 
612-483-3322 

614 North American offices only. For worldwide reps & distributors, see Vol. W. EEM1988 



Manufacturers and Sales Offices Directory 
MO Earth City, Hamilton Avnet EIcIms. ..•. 
MO St ChaJ1es, Lectronix •.•.....•••.•...• 
NH Hudson, C & H EIcIms. ..••...•..••... 
NH Manchester, HamIlton Avnet EIcIms. .• 
NY Buffalo, Summit Dis\rs. ....•...•..••.•• 
NJ Fairlield, Hamilton Avnet EIcIms. .•..•. 
NJ Fairfield, M8IllhaI1 EIcIms. .......••..•. 
NJ Kenilworth, Federated Purchaser •.••. 
NJ Mt Laurel, M8IllhaI1ineIs. .•.....•...•. 
NM Albuquerque, Hamilton Avnet EIcIms. 

NY Hauppage, Marshailinels. ........•..•. 
NY Hauppauge, Hamiltonl Avnet ........•. 
NY Johnson City, Help EIcIms. .......... . 
NY Johnson City, M8IllhaI1 ..••......•..•. 
NY Lynbrook, Peerless EIcIms. .....•..... 
NY Rochester, Hamlftonl Avnet .......... . 
NY Rochester, Marshall IneIs. ..•.......••. 
NY Syracuse, Hamifton Avnet EIcIms. ..•. 
NY Weslbury, Schweber EIcIms. Corp. ..•• 
NC Raleigh, Hamifton Avnet. EIcIms. ..... . 
NC Raleigh, M8JShall •....•..••.•..•...... 
NC Raleigh, Southeastem EIcIms. ....... . 
OH Akron, AESCO EIcIms. •..•..•......... 
OH Columbus, Elcim Mktg. Corp. ........ . 

,OH Dayton, Grehem/BeIIInds. ..••.•...... 
OH Dayton, Hamiltonl Avnet .•..•......... 
OH Dayton, M8IllhaI1 .•................•.. 
OH Solon, Hamiftonl Avnet ...........•... 
OH Solon, M8JShailinels. .••.• , ........... . 
OH Westerville, Hamlftonl Avnet ......••.. 
OK Tulsa, Hamiltonl Avnet ............•... 
OR Beaverton, M8JShail ..............•... 
OR Lake Oswego, Hamifton-Avnet Elctms. 

PA Mars, ALMO EIcIms., Inc. ............ . 
PA Philadelphia, Almo EIcIms. Corp. ..... . 
PA Philadelphia, Powell EIcIms. ......... . 
PA Pittsburgh, Hamiltonl Avnet .......... . 
TN Nashville, Grehem EIcIms. .......••.•. 
1)( Austin, Kent EIcIms. Corp. . .......... . 
1)( Austin, M8JShall .•.................... 
1)( Cerrolfton, M8JShall IneIs. .•.........•. 
1)( Houston, Kent EIcIms. .••.•.........•. 
1)( Houston, M8IllhaII .....•...•..•....••• 
1)( Irving, Hamihonl Avnet Elctms. ......•. 
1)( Richardson, Kent EIcIms. Corp. . ..... . 
1)( Stafford, Hamifton-Avnet EIcIms. '" .•. 
UT Seft Lake City, Hamilton Avnet EIcIms. 

UT Seft Lake City, Kimball EIcIms. ......•. 
UT Seh Lake City, Marshall •..•..•......•. 
WA Bellevue, Hamilton Avnet EIcIms. ..... 
WA Bellevue, M8JShall IneIs. ......•..•..... 
WA Kent, Pyramid EIcIms. Supp., Inc. .•.... 
WI New Haven, Hamiftonl Avnet ...•...•. 

314-344-1200 
314-946-6424 
603-882-1133 
603-624-9400 
71&-887-2800 
201-575-3390 
201-882-0320 
201-272-0505 
609-234-9100 

505-765-1500 
516-273-2424 
516-434-7421 
607-729-3528 
607-698-1611 
516-593-2121 
716-475-9130 
301-235-7620 
315-437-2641 
516-334-7474 
919-8211-0819 
919-878-9882 
919-828-2311 
216-762-8818 
614-299-4161 
513-435-8660 
513-439-6700 
513-23B-BOBB 
216-349-5100 
216-248-1788 
614-6112-7389 
918-252-7297 
503-644-5050 

503-635-8157 
412-n6-9090 
215-698-4000 
215-365-1900 
412-281-4150 
615-367-4400 
512-834-1900 
512-837-1991 
214-233-5200 
713-780-7n0 
713-895-9200 
214-550-n55 
214-669-2800 
713-240-7898 

801-972-2800 
801-328-2075 
801-485-1551 
2OfHl43-3950 
20&-747-9100 
20&-872-5800 
414-784-4510 

AMPEREX ELECTRONIC CORP, Hicksville Div, Box 
418 - 230 Duffy Ave., Hicksville, NY 11802, Tel: 516-931-
6200, TWX: 510-221-1839, FAX: 516-931-6223; Empl: 
200; SIs. Mgr: Robert carlin; Dist. Mgr: Robert Carlin 

AMPEREX ELECTRONIC COMPANY, A Diy. of 
North American Philips Corporation, Providence 
Pike, Slatersville, RI 02876, Tel: 401-762-3800, TELEX: 
927584, TWX: 71 D-382-6332; FSC No.: 73445; EmpL: 565; 
Sis. Mgr: Robert carNn ........... A.2112,2118-2125; 

8·1037, 1269 

Local Sales Offices & Reps 
AL Huntsville, CSR Elctms. ..•.. . . . • . . . . . . 205-533-2444 
AZ Tempe, Amperex Sis. Corp. ........... 602-968-7917 
CA Los Alamitos, Amperex Sis. Corp. ..... 714-220-0999 
CA Santa Clara, Amperex SIs. Corp. ...... 408-727-6132 
CO Denver, Amperex SIs. Corp. ........... 303-989-7310 
FL Clearwater, HHP Assocs., Inc. ......... 813-797-4447 
FL Pompano Beach, HHP Assocs., Inc. . . . 305-971-5750 
FL Winter PI<., HHP Assocs., Inc. ......... 305-740-0320 
GA Atlanta, CSR EIcIms., Inc. ..•..•......• 404-396-3720 
IL Wood Dale, Amperex SIs. Corp. '" .• .. 312-860-7373 
IN IndianapoliS; Leslie M. DeVoe Co. ..... 317-642-3245 
KS Shawnee Mission, Lowel~Kangas & Assoc. 

....................................... 913-631-3515 
PA W. Conshohocken, Easlem Corr1ls. Sis. Corp. 

..... '" .. . .. ..•..•.. .. . .. . •. ... ..... .. 800-223-3851 
MA Norwood, Amperex Sis. Corp. .. .. .. .. . 617-769-6940 
MI Farmington Hills, R C. Merchant & Co, Inc. 

.......................... '" ... ..... .. 313-476-4600 
MI St Joseph, R C. Merchant & Co, Inc. 

..... . . ....... .. ... .......... . ... ...... 616-963-7378 
MN Eden Prairie, Comprehensive Tech. Sis. 

....................................... 612-941-7181 
tJlO St Louis, Lowel~Kangas & Assocs. .•. 314-621-4050 
NY HicksvIlle, Amperex Sis. Corp. ...... ... 516-931-6200 
NY Mendon, Tech-Mark, Inc. .............. 716-824-3840 
NY Utica, Tech-Mark, Inc. ................. 315-733-0575 
NC Raleigh, Amperex Sis. Corp. •....•.... 919-834-6829 
OH Dayton, Amperex Sis. Corp. ........... 513-698-95n 

OR Beaverton, western Tech. Sis. ....•..• 503-644-8660 
PA Willow Grove, Arnperex Sis. Corp. .... 215-659-6096 
TN Knoxville, CSR Elctms. ............... 615-5n-1317 
1)( Dallas, Amperex SIs. Corp. ............ 214-231-3481 
WA Bellevue, Weslem Tech. Sis. .......... 206-641-3900 
WA Spokane, Weslem Tech. Sis., Inc. .•... 509-822-7800 

Local Distributors 
CA Anaheim, Paceeetter EIcIms. .. .. .. .... 714-n9-5B55 
CA Santa Clara, Cypress EIcIms., Inc. • . . . . 408-980-2500 
CA Tustin, AVEC, Inc...................... 714-259-8258 
CO Denver, IEC .......................... 303-292-6121 
FL Orlando, Hammond EIcIms. . . . . . . . . . •. 305-949-6060 
IL Elmhurst, Semiconductor Specialists 

. .................................... 312-279-1000/5 
IN Indianapolis, Mar Elctms. ..... :....... 317-633-6699 
IA Cedar Rapids, Dee EIcIms. ........... 319-365-7551 
MA Canton, Impact Sis. Co, Inc. .......... 617-621-1500 
MA Hingham, Seger ...................... 617-749-6700 
MI Uvonia, Chelsea Inds., Inc. ............ 313-525-1155 
MN Minneapolis, Industrial Comps., Inc. •.. 612-831-2666 
NJ Camden, General Radio Supp. ........ 609-964-8560 
NY E Syracuse, ADD Elctms. .... .. .. .. ... 315-437-1835 
NY Plainview, ACI EIctms. .. 518-293-6630,212-591-4045 
PA McKean, Advacom, Inc. ............... 814-476-7n4 

AMPEREX ELECTRONIC INDS., Smithfield DiY., 
George WashingtonHwy, Smilhlield, RI 02917, Tel: 401-
232-0500, TELEX: 92 76 43 •.••... A·2112, 2116-2125; 

8·1037,1269 

Refer to Amperex, Slatersville Div. for sales office 
information 

AMPERITE CO, INC, 600 Palisade Ave., Union City, NJ 
07067, Tel: 201-664-9503, FAX: 201-864-3955; FSC No.: 
70563; EmpL: 76; SIs. Mgr: T. Whalen; Disl. Mgr: T. 
Whalen 

Amphenoll) 
FAX: 203-265-8628 

AMPHENOL CORPORATION, Corporate 
Headquarters, 358 Fall Avenue, Wallingford, CT 06492, 
Tel: 203-261-3200 ....................... C·1274-1275 

AMPHEN 
AMPHENOL, Bendix Connector Operations. 40-60 

Delaware SL Sidney, NY 13838, Tel: 807-563-5011, 
TELEX: 932456, FAX: 607-563-5157; FSC No.: n82O; 
EmpL: 2500; SIs. Mgr: Chas. Morse; Dist. Mgr: Lew 
Lafomara ...................... ........ ... .. .... C·1275 

Local Sales Offices & Reps 
AZ Phoenix.. . .. .. .. .. .. .. . .. .. .. .. .. .... 802-972-6020 
CA Laguna Hills .. ...... ........ .......... 714-855-4454 
CA Los Aftos ............................. 415-969-1445 
FL Winter PI<. ............................ 305-657-5400 
GA AtIenta ...................... " . .... ... 404-428-5070 
IL St Charles ........................... 312-3n-3050 
IN Ft Wayne ............ ,............... 219-488-7412 
MD Severna PI<. .......................... 301-647-3879 
MA Boston.. .. .. .. . .. .. .. .. .. . .. .. .. .. . .. 603-893-5033 
MN Minneapolis .......................... 612-624-2651 
MO St Charles ........................... 314-724-6480 
NJ Wayne.. . .. . .. .. . .. .. .. .. .... .. . .. .. • 201-633-7n0 
NY Sidney....... .. .. .. .. . .. .. . .. .. .. .. .. • 607-583-5303 
OH Dayton............................... 513-294-0461 
1)( Dallas................................ 214-343-8420 

Local Distributors 
CA Culver City, Hamiftonl Avnet EIcIms. •. 213-558-2000 
KS Edwardsville, Tennant EIcIms. ........ 913-441-1801 

.\METEK 
AUTHotUZED DISTRIBUTOR 

~~)SUNSH:INE 
THE SOURCE FORMETERS&TESTEQillPMENT 

1810 Grant Avenue/Philadelphia, PA 19115 
Fax: (215) 673-5609 

CaU: 

(215) 776·7500 in Allentown, PA 
(301) 444-5600 in Baltimore, MD 
(717) 236-5900 in Harrisburg, PA 
(717) 397-2600 in Lancaster, PA 
(215) 673-5600 in Philadelphia, PA & NJ 
(301) 621-5077 in Washington, DC & VA 
(717) 829-5600 in Wilkes-Barre, PA 
(302) 652·8585 in Wilmington, DE 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 615 



AMPHEN 
NY Westbury, SchweberEIclms. ..•....••. 516-334-7474 
PA Philadelphia, PowerEIctms. .. , ..•...... 215-365-1900 
TX Dallas, HaI~Mark Elctms. •....•.•..... 214-343-5000 

AMPHENOL CANADA CORPORATlON, An LPL 
Company, 2OMeiford Dr. Scarboro!J9h, Ontario, canada 
M1B 2X6, Tel: 416-291-4401,TELEX: 065-2~210, TWX: 
065-26139, FAX: 416-292-0647; Empl: 257; SIs. Mgr: 
Peter Crocker........................... Co1274, 1276 

LocaJSs:/es Offices & Reps 
CA San Jose, Quad Rep .........•.....•. 406-432--3300 
Fl Orlando, Sun~ Assocs. ............ 407-365-9533 
GA Norcross, Electramark .............••. 404-446-7915 
IL Arlington Hgts., Brainard-Wilson .•.... 312-437-2700 
IN Fl Wayne, Outman SIs. .............•. 219-483-7879 
MD Columbia, Components & AssembHes 

............... : ... : .................... 301-381-1800 
MA Tewksbury. Sequel Assocs. ........... 617-851-4010 
NM Albuquerque, Reptronix Ltd .......... 505-292-1716 
NY Manlius, Larntec ......•...........•... 315-637-3738 
NY PortWashington,Ashtec ............. 516-767-{)336 
NC Raleigh. Prime Camps. ............... 919-850-9866 
OR Portland, OR/Crown. . . . • . . . . . . . . . • . .. 503-620-8320 
TX DaUas, Ammon & Rizos . .. ... . .•.. .... 214-644-5591 

AMPHENOL CORPORATION, LPL Investment 
Grp., 20 Valley St, Endicott, NY 13760, Tel: 607-754-
4444, FAX: 607-754-4444; FSC No.: 13509; SIs. Mgr: 
Robert Anderson; Dist Mgr: Robert Anderson 
...•....••....•.•.•..............•.•..•.......... Co1274 

l.1Jca1 Sales Offices & Reps 
AL Huntsville, Elclm. SIs. Inc. .........•.. 205-533-1735 
AZ. Phoenix, O'Donnell Assocs. S.w.lnc. 

.. .. .. .. . .. . .. .. .. .. . . . .. . .. . .. . .. . .. .. 802-994-9542 
CA Calabasas, Quadrep Southern,. Inc. ... 816-887-3711 
CA Santa Clara, Amphenol Corp. ......... 409-986-0870 
CO Colorado Springs, Amphenol Corp. .. .. 717-599-8951 
Fl Maitland, Hutto-Hawkins Assocs. ..... 305-831-2474 
IL Lisle, Connect-Plus ................... 312-355-6363 
IN Indianapolis, L M. Devoe ............. 317-842-3245 
MD Columbia, Comp$. & Assemblies...... 301-381-1800 
MA Marlboro, Amphenol Corp. ............ 617-481-2820 
MI Farmington Hills, R C. Merchant &: Co. Inc. 

.. . .. . .. .. .. . .. . . .. . .. .. . .. .. . .. .. .. ... 313-475-4600 
NY Babylon, Astro Rep ................... 515-422-2500 
NY Fairport, Larntec ...................... 716-3n-1210 
OH Cleveland, K T. Depco ............... 216-442-6200 
OR Portland, OR/Crown, Inc. ............. 503-820-8320 

AMPROBEINSTRUMENT 
Authorized Distributors 

New and Used Electronic Test Equipment 
Sales • Service • Rental • Leasing 

21418 Parthenia St.. Canoga Park, CA 91304. (818) 998-6500 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

. . 
Manufacturers and Sales Offices Directory 

TX Richardson, Ammon &: Rims ......... 214-644-5591 
PR Guaynabo. Isla Caribs Electro Sis.. ... 809-720'1097 

AMPHENOL PRODUCTS, 4300 Com~ Ct.,Usle, IL 
60532, Tel: 312-983-3500, TWX: 910-651-0219; Empl.: 
8300; Sis. Mgr: S. HOrowitz, VP Sis.; Dis!. Mgr: S, Horowitz 

AMPHENOL RF OPERATlONS, Amphenol 
Corporation. One Kennedy Avenue, Danbury, CT 
06810, Tel: 203-743-9272, FAX: 203-796-2032; FSC No.: 
74868; EmpL: 800; Sis. Mgr: J. D. Norwood; Dis!. Mgr: H. 
Blumenschein .. ,......... ...... .. .... .. .... .... Co1274 

Local Sales Offices & Reps 
AL Huntsville, Electramark, Inc. ••••.. . . . • . 205-539-7040 
P;z Tempe, Reptronix Ltd ..•...........•. 602-345-4580 
CA Irvine, QuadRep Southern ............ 714-281-8141 
CA San Jose, QuadAep Inc. ...•......•... 409-432-3300 
CA Thousand Daks, Amphenol RF Opers. (Reg. SIs. Off.) 

.. .. . .. .. .. . .. . .. . .. .. .. .. . . .. . . .. .. ... 805-379-3379 
CA Truckee, Quad Rep Inc. .... :........... 916-587-5252 
CO Boulder, Comp. Prod. SIs. ............• 303-530-2800 
CT Danbury, Amphenol RF Ops. .. .. . .. . .. 203-743-9272 
FL Maitland, Hutto Hawkins Assocs. ..... 305-831-2474 
GA Norcross, Electrarnark Inc. ............ 404-446-7915 
10 Boise, Crown/Quad Rep •..•......... 209-344-9588 
IL Lisle, Connect Plus ................... 312-355-6383 
IN Indianapolis, Leslie M. Devoe Co. ..... 317-842-3245 
MD Columbia, Camps. & AssembUes ...... 301-381-1800 
MI Farmington Hills, R C. Merchant & Co. 

.. .... ... .. . .. ... .. .. . .. . . .. . . .. . . . . ... 313-476-4600 
MI St Joseph, R C. Merchant & Co. ...... 616-983-7378 
MO Kansas City, Connect Plus. . . . . . . . . . .. 816-756-0082 
NH Amherst; D. A Crowley Assocs. ....... 603-673-7050 
NJ Wayne, Astrorep Inc. .............. .. .. 201-696-8200 
NM Albuquerque, Reptronix Ltd .......... 605-292-1718 
NY Babylon, Astrorep Inc. ................ 516-422-2500 
NC Greensboro, Amphenol RF SIs. ....... 919-855-9033 
OH Columbus, KT/DEPCO ............... 614-447-0106 
OH Highland Hgts., KT /DEPCO . ... . . .. . .. 216-442-6200 
OK Tulsa, Ammon & Rizos •.....•........ 916-663-8788 
OR Portland, Crown/Quad Rep ..•........ 503-620-8320 
PA Lalayette HiI( Amphenol RF SIs. ...... 215-825-9165 
PA Pittsburgh, KT/DEPCO ............... 412-367-1011 
TX Houston, Ammon & Rizos ............ 713-781-6240 
TX Richardson, Ammon & Rizos :........ 214-644-5591 
WA Bellevue, Crown/Quad Rep .......... 206-643-8100 
WI Hartland, Connect Plus ............... 414-367-2094 
WI River Falls, Connect Plus............. 715-425-0277 
can Scarborough, Onl, Amphenol canada Corp. 

........................................ 41&'291-4401 

AMPHENOL/SPECTRA STRIP, 720 Sherman Avenue, 
Hamden, CT 08514, Tel: 203-281-3200, FAX: 203-281-
5872; EmpL: 119 .................. Coll63, 1275, 1277 

l.1Jca1 Sales Offices & Reps 
AL' Huntsville, EIcIm. Sis., Inc. ............ 205-533-1735 
AZ. Phoenix, O'Donnall & Assocs. ........ 602-944-9542 
CA Calabasas, Quad Rep................ 816-887-3711 
CA Irvine, Quad Rep (South) ............. 714-261-8141 
CA San Diego, Quad Rep ................ 619-560-8330 
CA San Jose, Quad Rep (North) . . .. .. . . .. 406-432-3300 
CA Truckee, Quad Rep ................... 916-587-5252 
CO Littleton, Lange SIs. Inc. ........ "'.... 303-795-3600 
FL MaiUand, Hutto Hawkins Assocs., Inc. 

....................................... 305-831-2474 
FL Pompano Ben, Hutto Hawkins Assocs.,.Inc. 

.. .. .. .. . .. . .. .. . .. .. . . .. .. . .. . .. .. .... 305-979-0330 
Fl Tampe, Hutto Hawkins Assocs., Inc. :. 813-251-2970 
GA Norcross, EIctm. SIs. Inc. ....•.•..•.... 404-446-6554 
IL Usle, Connect-Plus, Inc. ..........•..• 312-355-6383' 
IN Indianapolis, Leslie M. DeVoe Co. . •. .. 317-842-3245 
MD Columbia, Camps. & Assemblies .. . ... 301-381-1800 
MI Farmington Hills, R C. Merchant & Co., Inc. 

.. • ..... . .. '" .. .. . .. .... .. . . . . . • . . . . .. 313-476-4600 
MI Sl Joseph, R C. Merchant '& Co. Inc. 

.......... ' ................. ' .. , .......... . 
NJ Wayne, Astrorep, Inc. ............... .. 
NM Albuquerque, O'Connell & Assocs .... . 
NY Babylon, Astrorep, inc. .. ............ .. 
NY Fairport, Larntec, Inc. ................ .. 
NY Manlius, Lamtec, Inc. ................ . 
NC Cs'Y, Elctm. SIs. Inc. ................ .. 
OH Cleveland, KT Depco ................ . 
OH Columbus, KT Depco ............... .. 
OH West Chester, KT Depco ........... .. 
QK Tulsa, Ammon & Rizos ............. .. 
OR McMinnville, Electro Design. Inc. •..... 
PA Pittsburgh, KT Oepco ................ . 
TX Austin, Ammon & Rims ............. .. 
TX Houston, Ammon & RiZ9S" ........... . 
TX Richardson, Ammon & Rizos ....... .. 
UT Sail Lake City, Lange Sis. Inc. ....... . 
WA Redmond, Electro Design, Inc. ....... . 
PR Guaynabo, Isla Caribe Electro SIs. Inc. 

616-983-7378 
201-696-8200 
505-983-1030 
516-422-2500 
716-377~3738 

315-637-3738 
91~67-8486 

216-442-6200 
614-477-0106 
513-777-1664 
916-663-8788 
503-472-0481 
412-367-1011 
512-454-5131 
713-781-6240 
214-644-5591 
801-487-0643 
206-888-7400 

..... ·.RmPL.IFIIR 

.... Rl!SIRRDI 

FAX: 215-723-5688 
AMPUFIER RESEARCH, 160 School House Ad, 

Souderton,PA 18964-9990, Tel: 215-723-8181, TWX: 510-
661-6094; FSC No.: 30839; EmpL: 55; SIs. Mgr: H. Ugthart 
. ............. .. . ..... . .. . .. . .. . .. .... . .... 001004-1005 

Local Sales Offices & Reps 
AL Huntsville, W. A. Brown 1ns1rs. ••••.••• 205-830-9224 
P;z Tempe, Mar Tech Assocs. ............ 602-839-4739 
CA N. Hollywood, O'Haiioran Assoc. ...... 213-877-0173 
CA Palo ARo, O'Hailoran Assoc. .......... 415-989-1800 
CO Boulder, H. Bass. Assoc. .............. 303-530-7509 
CT Hamden, J.B.L Assoc. ................ 203-281-3161 
FL . Fl Lauderdale, W. A Brown Instrs., Inc. 

.. .. . .. .. .. . . . . . .. .. .. . . . .. .. . .. . .. . ... 305-776-6661 
FL Melbourne, W. A Brown Instrs, Inc. .• , 305-723-0766 
Fl Orlando. W. A. Brown Instrs., Inc. .•.... 305-846-9660 
FL Tampe, W. A. Brown Instrs., Inc. ....... 813-9n-5460 
GA Atlanta, W. A Brown Instrs., Inc. .....•. .404-441-2980 
GA Norcross, W. A Brown Instrs., Inc. . . . . . 404-449-7160 
IL Park Ridge, EIctm. Instr. Assocs. ...... 312.296-2290 
IN Indianapolis, EIctm. Instr. Assocs. ..... 317-257-7231 
KS Lenexa, Midtec Assocs., Inc.. ......•... 913-541-0505 
MD Severna Park, Delmarva Eng. Assoc. Ltd 

....................................... 301-647-8388 
MA Lexington, R • .I. Sickles ................ 617-862-5100 
MN Minneapolis, Elclm.lnstr. Assocs. ..... 612-374-5628 
MO St Louis, Midtec Assocs.. Inc. .... ,.... 314-275-8666 
NJ Westfield, Metro Mics ................. 201-;133-6116 
NM Albuquerque, Hewitt & Assocs. ....... 505-296-n46 
NY Amsterdam, Electro-Tech Sis., Inc. .... 516-864-5524 
NY Melville, Metro Mics .................. 516-271-66n 
NY Sm~htown, Metro Mica ............... 516-381-6134 
NC Cary, W. A Brown Instrs., Inc. ......... 919-460-1120 
OH Centerville, Micro Sis. ................. 513-433-8171 
OH North Olmsted, Micro SIs. ............ , 216-734-3060 
OK Tulsa, The Hugh J. Daly Co. .......... 916-494-nl1 
PA Philadelphia, R. Meyers Assoc. . . • . . • .. 215-224-1863 
TN Knoxville, W. A Brown Instrs, Inc. .. . .. 615-890-2420 
TX Austin, Airep EIctms. .................. 512-327-0778 
TX Dallas, Airep EIctms. ,... .. .. . .. .. .. ... 214-349-4360 
TX Houston, Airep Elclms. .. . .. . .. .. .. .... 713-644-8171 
UT Bounlifu( Herb Bass Assoc. .......... 801-295-0469 
UT Saft Lake City, Herb Bass Assoc. ..... 801-286-0282 
WA Seattle, J. J. Assocs.. Inc. ............. 206-246-8619 

AMPLIFONIX, INC. 2010 Cabot Blvd West Langehorna, 
PA 19047, Tel: 215-757-9600, TWX: 510-667-0501, FAX: 
215-757-0378; FSC No.: 60979; EmpL: 60; SIs. Mgr: 
Richard P. Dubois; Dis!. Mgr: Richard P. Dubois 

AMPROBE INSTRUMENT, Core Industries, Inc, 830 
Merrick Rd.. Lynbrook, NY 11583, Tel: 516-593-5800, TWX: 
510-225-8403, FAX: 516-593-5682; EmpL: 200; Sis. Mgr: 
Duncan Ladd, VP Sis.; Dis!. Mgr: W. Eagle 

AMPTEK, INC. 6 De Angelo Dr. Bedford, MA 01730, Tel: 
617-275-2242, FAX: 617-275-3470; EmpL: 15 

l.1Jca1 Sales Offices & Reps 
EXP MA. Plainville, Teknis ................. 617-695-3591 

AMPTRONIX, INC. P.O. Box 8146, Rowland Heights, CA 
91746, Tel: 714-595-5814;. Dis!. Mgr: Ching Lim 

AMRAD & TRANSCON MFG. CO., Div. oi D.J . 
Assocs., Inc. 8411 South Zero St, Fort Smith, AR 72903-
7045, Tel.: 501-452-3987, TELEX: 3791705 OJ USA, FAX: 
501-452-7752; FSC No.: 55943; ErnpL: 17; Sis. Mgr: M. P . 
Beck; Dist. Mgr: M. P. Beck 

AMTEK DIGITAL SYSTEMS, INC., See Actak, Inc. 

AMUNEAL MANUFACTURING CORP., 4737 Darrah 
SI., Philadelphia, PA 19124, Tel: 215-535-3000, FAX: 215-
743-1715; FSC No.: 23740; EmpL: 75; Sis. Mgr: Raymond 
P. Pagliaro ..................................... Co1744 

Local Sales Offices & Reps 
AZ. Phoenix, Sheller-Kahn Co. ............ 602-257-9015 
CA Fremon~ Williarri Parks Assoc. Inc. .., 415-796-0875 
CA San Diego, C.EM., Inc. ................ 619-692-3551 
CA Santa Ana, C.E.M. Inc. ................ 714-835-2702 
CO Wheatridge, Waugaman Assocs.. Inc. 

.. . .. . .. .. .. . . .. . . . .. . .. .. .. .. . . .. . . ... 303-423-1020 
CT Meriden, MPS EIctms. ................ 203-235-1414 
GA Norcross, Mountain Electro Prods., Inc. 

. .. . .. .. . .. .. . .. . .. .. .. . . . . .. . . . .. . . . .. 809-724-1572 .. . .. . .. .. .. . . .. .. . . .. .. .. . . . .. . .. .. ... 404-448-5594 
MA Mariboro, Spectra-Strip Sales ...... ,.. 617-481-2820 KS Lenexa, Midtec ASsocs., Inc. .......... 913-541.-0505 

616 North American offices only. For worldwide reps & distributors, see Vol. Wo EEM 19BB 



Manufacturers and Sales Offices Directory 
~ Baltimore, Muncy Sis. .•..•.. .. . .. ..... 301-484-8376 
MA Norwood, MPS EIctms. ............... 617-769-8700 
MO St louis, Midtec Assocs., Inc. ......... 314-275-8666 
NM Albuquerque, Sheller Kahn Co. ;...... 505-296-0749 
NY Mendon, Tech-Mark, Inc. •. . .. . .. . . .. .. 716-624-3840 
NY Yonkers, Sonldn Assocs. . . . . . . . . . . . . .. 914-968-8282 
OH Kettering. F LOhmer & Assoc. ........ 51 ~1454 
1)( Houston, Barry Sis. ........•.......... 713-784-5860 
1)( Richardson, Barry Sis. ................ 214-234-0255 
lIT Salt Lake City, Waugaman Assoc. utah. Inc. 

..................•..•................• 801-26HI802 
lIT Salt Lake City, Waugaman Assocs. Utah, Inc. 

•..........•.•......................... 801-261-0802 
WA Seattle, Rep-West .................... 206-263-8351 
EXP NJ, ~~ Sylvan Ginsbury •......•. 201-261-3200 

ANACOM, 1116 E Valencia Dr. Fullerton. CA 92631, Tel: 
714-992-1l223. FAX: 714-992-2807 

ANADEX INC, 1080 Avenida Acaso, CamarIllo, CA 93010, 
Tel: 805-987-9880, TWX: 91(}-494-2761, FAX: 805-388-
0133; EfI1ll: 15; SIs. Mgr" Ken Ma1hews 

LOCBI S8Jes Offices & Reps 
Al HUn1sYiIIe, Currie, Peek & Frazier ..•.. 205-536-1506 
CA Canoga PI<. FLW,Inc. ................ 816-719-0037 
CA Carlsbad. FLW, Inc. ................•.. 619-434-5251 
CA Costa Mesa. FLW,Inc. ................ 714-751-7512 
CA Hayward, FLW, Inc. •........•......... 415-786-9070 
CT Wallingford. Pat Jenks Assocs. . .. . . . . . 203-265-9936 
FL Orlando, Currie, Peek & Frazier ....... 305-855-0843 
GA Norcross, Currie, Peek & Frazier.. .. .. 404-449-7662 
L ArUngton Hgts.. CornIel Midwest ...... 312-392-4040 
IN Independance. WKM Assocs. ......... 216-524-5930 
IN Indanapolis, CornIei Midwest ......... 317-253-1881 
KS Sha_ Mission, CornIeI Midwest... 913-266-0762 
LA L.alay8tte, Abcor,'nc................... 318-237-3865 
MA Danvers, Pat Jenks Assocs. .......... 617-7n-5600 
MI Madson hgts.. WKM Assocs. ......... 313-588-2300 
MN Wayzata. ComteI Midwest ............ 612-476-1551 
MO St Louis, CornIeI Midwest ...........• 314-991-5363 
NC Greensboro. Currie, Peek & Frazier .,. 919-373-0380 
OH Dayton. WKM Assocs. ................ 51~7500 
OK Tulsa, Abcor, Inc. •..•..•......•....... 916-743-3249 
PA Frazier, FLW Inc....................... 215-251-9700 
TN Nashville, Currie, Peek & Frazier...... 615-459-0743 
1)( Dalles, Abcor, Inc. . . .• . .. . . .. ... . ... . .. 214-231-8977 
1)( Houston, Abcor, Inc. .................. 713-486-9251 

ANADYNE POWER SUPPLY DIVISION, 721 W. 
WhIt1Ier Blvd.. Sta. B, La Habra, CA 90631-3759, Tel: 213-
897-3116, TWX: 91(}-583-4807; EfI1ll: 100 

ANAHEIM AUTOMATION, 910 E OrangeIair La., 
Anaheim, CA 92801, Tel: 714-992-6990, TELEX: 2978217 
~ FAX: 714-992-0471; Empl: 35 

ANALOG & DlGrrAL PERIPHERALS, INC.(ADPI),815 
Diana Dr. Troy, OH 45373, Tel: 513-339-2241, TWX: 81(}-
45(}-2685, FAX: 513-339-0070; FSC No.: 3HI949-745; 
EfI1ll: 19; SIs. Mgr" M. J. KeerI8y 

ANALOG DEVICES, INC. One Technology Way, P.O. Box 
9106, Norwood, MA02062-9106, Tel: 617~7oo, TWX: 
71 (}-394-6577; FSC No.: 24355; EfI1ll: 4,000 

ANALOG EQUIPMENT CORPORATION, 5606 PGA 
Blvd, Palm Bch. Gardens, FL 33418, Tel: 305-622-3715; 
FSC No.: 67584; SIs. Mgr" V. R_ 

ANALOGIC CORP, 8 Centennial Dr. Peabody, MA 01961, 
Tel: 617-246-0300, TWX: 881-7021; EfI1ll: 1900; SIs. 
Mgr" Gary Gross; Dist. Mgr" Chuck Davis 

ANALOGIC CORP, Data Conversion Prods. Grp. 
AuOObon Ad.. Wakefield, MA 01880, Tel: 617-246-0300, 
TELEX: 466-069; EfI1ll: 1900; SIs. Mgr_' John J. Flynn 

~ANALOG 
~ MODULES INC. 

FAX: 305-834-3806 
ANALOG MODULES, INC. 126 Baywood Avenue, 

Longwood, FL 32750, Tel: 305-339-4356/4355, TELEX: 
ANALOG MOD Cl 467617; FSC Il10.: 61651; EfI1ll: 38; 
SIs. Mgr" W. C. Hudson, VP MkIg. ...•.......•.. 1)01006 

ANALOG SYSTEMS, P.O. Box 17389, Tucson, AZ. 85731-
7389, Tel: 602-29(}-1818, TWX: 275008 (RCA): FSC No.: 
58976; EfI1ll: 13; SIs. Mgr" Kelfi Dayton; Dist. Mgr" Kei6 
Dayton 

ANALYTIC INSTRUMENTS CORPORATION, P.O. 
Box 542845, Dalles, 1)( 75354, Tel: 214-357-3882; Empl.: 
15; Sis. Mg," Relph Greene 

ANAREN MICROWAVE, P.O. Box 178, 6635 Kirkville Rd.. 
E Syracuse. NY 13057, Tel: 315-432-8909, TElEX: 71-
885-4503/4567, TWX: 31 (}-885-4516/4568; FSC No.: 
31597; EfI1ll: 439 

ANASCO CORPORATION, 42A Cherry Hill Dr, 
Commerce Ctr. Bldg.. Danvers, MA 01923, Tel: 617-777-
8888, 800-826-2726; Sis. Mg'" John Shirey 

FAX: 415-340-1670 
AND, William J, Purdy Co., 770 Airport Blvd.. 

Burlingame, CA 94010, Tel: 415-347-9916, TELEX: 677-
1439; FSC No.: (PURDY UW); Empl.: 30; Sis. Mg'" 
Clarence Bruce ................... B01038-1039,1107 

Local Sales Offices & Reps 
Al Hun1sville, Currie, Peak, Frazier ....... 205-536-1506 
CA Anaheim, Impact ...................... 714-533-1351 
CA Burlingame, William J. Purdy •.....•... 415-347-7701 
CO Denver, William J. Purdy. . . . . . . . . . .. .. 303-753-6800 
CT Meriden, Advance Comp. SIs. ......... 203-238-8891 
FL Orlando, Currie, Peak, Frazier ......... 305-855-0843 
IL Elmhurs1, F.F.lHili Gray, Inc. .......... 312-632-4101 
IN Indianapolis, Sukup ................... 317-253-5501 
MN Minneapolis, Hei-Lite Sis. ............. 612-661-6051 
MO Grandview, Harris-Hanson ............ 816-763-6200 
MO St Louis, Harris-Hanson .............. 314-432-3611 
NM Albuquerque, Wilfiam J. Purdy •....... 505-266-7959 
NY Fairpor1, NET ......................... 716-223-1030 
NC Greensboro, Currie, Peak & Frazier, Inc. 

OH Cleveland, Marlow ................... . 
OR Beaverton, WilHam J. Purdy Co. ...... . 
PA Philadelphia, S. K MacDonald, Inc. '" . 
TX Dalles, Eicom ........................ . 
lIT Salt Lake City, Wilfiam J. Purdy Co. .. . 

Local Distribulots 

919-373-0380 
216-991-6500 
503-641-9373 
215-545-1205 
214-241-2166 
801-486-8557 

AL Hun1sYi11e, NewBJ1< Elclms. ............ 205-637-9091 
AZ. Tempe, Anjon Entprs. ................. 602-894-1332 
AZ. Tempe, NewBJ1< Elclms. .............. 602-966-7441 
CA Anaheim, A to Z Elclms. .............. 714-632-1620 
CA Canoga PI<. Panel Parts Co. .......... 816-884-8898 
CA Fosler City, NewBJ1< Elclms. . . . . . . . . . .. 415-572-6300 
CA Hawthorne, Electro Sonic Comp . . . . .. 213-97(}-Q997 
CA Inglewood, NewBJ1< Elctms. ........... 213-671-7066 
CA Sacramento, Inlegrated Elctms. ....... 916-424-5297 
CA San Jose. Rose EIctm. . . . . . . . . . . . . . . .. 408-263-9700 
CA Santa Clara, Waltronic SIs. ............ 406-727-1200 
CA Sunnyvale, Sierra West Elclms. ....... 406-747-1188 
CO Denver, Denver Wintronics ........... 303-934-2406 
CO Denver, Inlegrated Elclms. ............ 303-534-6121 
CO Denver, Newark EIctms. .............. 303-757-3351 
CT Stratford. Utronics .................... 203-376-4201 
CT Wallingford, Sager EIec1rical Supp. ..•. 203-265-4800 
FL Melbourne, Rome EIcIms. South. .. . .. 305-242-8151 
FL Miami, ESL EIcIm. Distr. .............. 305-633-6973 
IL Chicago, Newark EIcIms. ............. 312-784-5100 
IL Rosemont Advent Elctms. .•.... . . . . .. 312-297-6200 
IL Schaumburg. NewBJ1< Elclms. .. . . . . . .. 312-643-0700 
IN Merrillville, NewBJ1< Elclms. •.......... 219-738-2767 
MA Canton. Almo EIctms. ................. 617-821-1450 
MA Lynn, Land EIctm. Supp ............... 617-592-2220 
MI Farmington Hills, Advent Elect........ 313-447-1650 
MI Oak PI<., NewBJ1< Elctms. . . . . . . . . . . . . .. 313-967-0600 
MN MinneapoNs, NewBJ1< Elclms. ......•.. 612-331-6350 
MO St Louis, Newark Elctms. ............. 314-421-5066 
NH Nashua, Newark Elclms. . . . . . . . . . . . . .. 603-883-9110 
NJ Bordentown, NewBJ1< EIctms. ...•..... 609-296-4450 
NJ Cranford, Garden State Elect ......•.. 201-272-6400 
NY Buffalo, Genessee Radio & Parts eo.. Inc. 

. . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . .. 716-873-9661 
NY East Syracuse. ADD Elclms. ..... : .... 
NY Farmingdale, Midway Indl Elctrns. •... 
NY Mt Vernon, OAR ..................... . 
NY Rochester, Simeona ...........•...... 
NY Rome, Rome EIctms. .........•.....•. 
NY Syracuse. Newark Elclms. ....... : ... . 
NC Greensboro, NewBJ1< Elclms. ......... . 
OH Dayton, Stotts-Friedman ............•. 
OH Warren, REM Elect .................. . 
OR Beaverton, A1rnac Elctms. Grp ........ . 
PA Drexel Hill Kess Elect ...........•.... 
PA Philadelphia, A1rno EIcIms. ........... . 
PA Pittsburgh, Newark Elclms. ......•.... 

315-437-0300 
516-293-8800 
914-699-2224 
716-326-3230 
315-337-5400 
315-437-6611 
919-292-7240 
513-296-5555 
216-373-1300 
503-629-8090 
215-449-2300 
215-696-4000 
412-367-2790 

AND, W 

AMPIRONIX 
FUll LINE AUTHORIZED DISTRIBUTOR 

@~@~@~ ~~~ 
ELECTRIC SWITCHES 

INCORPORATED 

2478 Fletcher Dr. los Angeles, California 90039 

213-660-1310 
CALL TO LL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

FAX: 213-660-5130 
TVVX:910-321-2971 

J,. MINIATURE 

~ TOGGLE 

2. TOGGLE 

3. MINIATURE 
PUSH 

BurTON 

4. PUSH BUTTON 

SEE COMPLETE PRODUCT 
LINE UNDER SWITCHES 

SECTION 5100 

FREE LlNECARD AND 
CATALOG 20EY ON REQUEST 

'CUSTOM ENGRAVING & TAMPO-PRINT TO YOUR SPECS. 
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AND,'W 
TX FOI'! Worth, AlliedEIclms.... ..•..•...•. 817-:336-5401 
TX GIIlIan¢Newari<Elctrns. : ..... : .. ; .•• 214-0487,8144 
TX HouSlop, Newark Elctrns. ............ :.:. 713'183-1629 
TX IMng, NewarkEIctrns..'. ....•.•...•..•. 214-258-1355 
IJT. Salt Lake City, $1lind8rd Supp.CQ. . .. . 801 '486-3371 
VA Richmond, Newark ElctrnJl.. .. .. •..• . . • 804-282-5671 
WA Bellevue, AlrnacEIctrns. CQrp. ' ... :... 206-643-9992 
WI Mequon. Lakeview Elc1rns. Corp. . . • . . • 414-377-8250 
C;on Rexdele, Ont., Newark EIctms. ........ 416-675-1130 

ANDEEN-HAGERLlNG, INC., 31899 Miles Road, Chagrin 
Falls, OH 44022, Tel: 216-349-0370, TElEX: 4931432; 
EmpL: 14; Sis. Mg,; Eric Whijrnan 

ANDERS, INc., .77 WolCott Rd. Simsbury, CT 06070, Tel: 
203'658-7666; FSCNo.: 52045; Empl.: 18; SIs. Mg'; 
Donald W. Miner 

ANDERSEN LABORATORIES, 1280 Blue Hills Ave., 
Bloomfield, CT 06002, Tel: 203'242-0761, TWX: 710-425-
2390; FSC No.: 03947; Empl.: 125 
..................................... A·t335, 1497, 1636 

Local Sales Offices & Reps 
CA Encinijas, Andarsen Labs. ............ 619-944-9982 
CA MIn. View, Peninsula Tech SIs. ....... 415-965-3638 
CA Santa Ana, SSK USA, Inc. .. ... • . . . . . .. 714-250-4073 
F~ Indian HarboI', $.E Comp. Sis. ........ 305-773'3767 
GA Atlanta, S.EComp. SIs. ...•........... 404-451-5353 
IL Northfield, Feller Assocs. ............. 312-446-8065 
IA Cedar Rapids, Feller Assocs. ......... 319-364-0566 
MD Owings Mills, Neal O9o.ul Assocs...... 301-383'4311 
MA Wayland, High Tech Sis. .............. 617-653-3838 
NY Meiville,Cames Assocs. ........• c. . . . 516-694-1600 
NY RockVille Ctr. Milano Bros ............. 516-764-2200 
NY Utica, Upstate Engrg. Sis. •......... ,... 315-797-6721 
PA Huntingdon Valley, Rebal Assoc. .. . ... 215-947'4825 
TX Dallas. McDonald Assocs. ............ 214-238-1858 
Can St Laurent Qua, R.F. Microwave ..... 514-:335:2335 

I 

FAX: 814-696-0403 
ANDERSON ELECTRONICS, P. O. Box 89, 

Hollidaysburg. PA 16648, Tel: 814-695-4428, TWX: 510-
691-2516; ErnPL: 60; SIs. Mg,; W. H. Anderson 
................................................. A·1337 

Local Sales OffiCes & Reps 
CA Fullerton, GRU Assocs. ............... 714-738-0903 
CA Santa Clara, Logan Sis ............... 408-496-0660 
FL Casselberry, Southern Elctms. Sis. CQ. 

....................................... 305-332-4718 
GA lawrenceville, B. T. Funderburk, Inc. .. 404-963-9495 
IL South Elgin, RK Elctrn. .. . . . . . . .. . .. .. 312-695-8552 
MA Woburn, Microwave Comp. Mklg. Inc. 

"."." .. "." ... ,."., .. , ... "., .. , .. 617-273'3106 
MI Southfield, R C. NordSlrom & CQ ...... 313-559-7373 
NY Smithtown, LI. PAF Assocs. .......... 516-360-0940 
NC Raleigh, B. T. Funderburk, Inc. ..-...... 919-782-3493 
OH Worthington, Dynel CQ. ............... 614-436-9452 
PA Rydal, Espy SIs. ............. "....... 215-576-0780 
TX Plano, GW Prods ........ " " . " .. .. ... 214-422-.1746 
WA Seattle, Harry Levinson CQ. ........... 206-382-1300 
Can Hamiilon, Ont, Cartwright South All Assocs. 

............. : ........... " ............ 416-528-0294 

ANDERSON POWER PRODUCTS, Div. of High 
Vo~age Engineering, 145 Nswlon St, Bo$lOn, MA 
02135, Tel: 617-787-5880, TELEX: 940453, FAX: 617-254-
9217 

ANDOVER, INC., 310 North Earl Avenue, Lafayetle, IN 
47904, Tel: 317-447-1157, FAX: 317-447-1150; Empl.: 
120; SIs. Mg'; Harry O.Minns; Dis!. Mg,_' Joe C. Chatman 

ANDREW CORP., 10500 W. 153rd St, Orland PI<., IL 80462, 
Tel: 800-255-1479, TELEX: 25-3897, FAX: 312-349-5943; 
Sis. Mg,; Harry McKee 

ANDREWS BEARINGS, Ina Bearing Company, Inc., 
Nsw Cut Road, P.O. Box 570, Spartanburg, SC 29304, Tel: 
803'583-4541, TWX: 810-282-2578 

ANDROTEKfDMI, Box 29098, Columbus, OH 43229, Tel: 
614-882-7821; SIs. Mg'; Jim Shirely 

ANGHEL LABORATORIES, INC., 3 Route 46 West 
F~rfield, NJ 07006, Tel: 201-575-1116, TELEX: 883-193 
Anghel UD, FAX: 201-575-9286; FSC No.: 59530; Empl.: 
60; SI$. Mg,; Richard Pechlelder 

Manufacturers IlndSalesOffices· Directory 
Local Sales OffiCes & Reps . 

CA MIn. View, Peninsula Tech. Sis. ....... 415-965-3836 
GA Atlanta, BWS Microwave MkIg. .•. . . . . . 404-446-6576 
MD Severna PI<., Delmarva Engrg. Assocs. Lid. 

............ 0 .......................... 301-647-8Q07 
NH Merrimack, John Callahan Assocs. Inc. 

NJ Paramus, ERech SIs., Inc. . ........... . 
NY Saugerties, Beckrep, Inc. ............ .. 
OH Dayton, Santek Sis. .................. .. 
PA Montgomeryville, Ruto Sys. Comps. .. . 
TX Plano, WilHams Assocs. ............. .. 

603-424-5700 
201-967-1309 
914-246-3031 
513-434-8212 
215-388-6495 
214-424-2804 

ANGO ELECTRONICS CORP., 16 North Third St, 
Harrison, NJ 07029, Tel: 201-464-1115, FAX: 201-464-
0530; SIs. Mg'; Brian K Yuen ...... "......... C·1015 

ANGSTROHM PRECISION, INC., A Sub of Vishay 
Intertechnology, 63 Uncoln Highway, Malvern, PA 
19355, Tel: 215-644-1300, TWX: 510-668-8944, FAX: 215-
296-0657; EmpL: 500; Dist. Mg,; Iris Demeritt 
................ " .. . .. .. .. .. .. .. ... A·1852-1853, 2062 

For sales office, representative, and diSlributor information, 
see Vishay Resistive SySlems Group. 

ANN ARBOR TERMINALS, 6175 Jackson Rd. Ann Arbor, 
MI48103, Tel: 313'663-8000, TELEX: 706905; Empl.: 50 

ANORAD CORP., 11 OOser Ave., Hauppauge, NY 11788, 
Tel: 516-231-1995, TWX: 510-227-9894; Empl.: 280; Sis. 
Mg,; Sam Singer 

ANRITSU, 15 Thornlon Rd, Oakland, NJ 07436, Tel: 201-
337-1111, 800-255-7234, TELEX: 64-2141 
ANRlTSUOKLD, FAX: 201-337-1033; Empl.: 75; SIs. Mg,; 
Mike Riley 

ANRO ELCTRN. INDS. LTD. 300 Wildcal Rd, 
Downsview, ON, canada M3J 2N5, Tel: 416-661-2600; 
EmpL: 85; SIs. Mg,; EH. Jones 

ANSLEY ELECTRONICS, DIVISION OF THOMAS & 
BETTS, See T & Bf Ansley Corp. 

ANSONICS, INC., P.O. Box 910, Halfway, OR 97834, ~el: 
503'742-7475; Empl.: 6 

ANTEL OPTRONICS INC., 3325B Mainway, Burlington, 
OntariO, Canada L7M lA6, Tel: 416-335-5507, TELEX: 
061-6489, FAX: 416-335-5141; Empl.: 14; SIs. Mg'; J. D. 
Brown 

ANTENNA RESEARCH ASSOCIATES, 11317 
Frederick Ave., Bailsville, MD 20705, Tel: 301-937-8888, 
TELEX: 374-6620; FSC No.: 23360; EmpL: 30; SIs. Mg,; 
H.w. Rapalus 

ANTENNA SPECIALISTS, The Allen Group, 30500 
Bruce InduSlriai Pkwy. Cleveland, OH 44139, Tel: 216-349-
9400, TELEX: 4332133 (AS INTL CLV), FAX: 216-349-
8683; Empl.: 1000; SIs. Mgr; Cleve Watkins-O~; DiS/. 
Mg,; Bob Levy-DiSlr. 

ANTEX DIVISION, 24 Tioga Way, P.O.Box 615, 
MerIllehead, MA 01945, Tel: 617-631-7100, FAX: 617-631-
8887; Sis. Mg,; C. Loutrel; Dist. Mg,_' C. Loutrel 

ANTEX ELECTRONICS CORP., 16100 S. Figueroa St, 
Gardena, CA 90248, Tel: 213'532-3092, TWX: 910-344-
7381, FAX: 213-532-8509; EmpL: 53; SIs. Mg'; Richard 
Gross; Dis!. Mg,; M. Sheridan 

ANVIL CASES, INC., 4128 Temple City Blvd. Rosemead, 
CA 91770, Tel: 818-575-8614, 800-242-4466, 8OQ-423' 
4279(outside CAl, TWX:. 910-587-4935; FSC No.: 
FNCM59288; Empl.: 180; SIs. Mg,; Ron Phenicie 

APAHOUSER-ELCOM, INC., 101 Walnut St, Water1own, 
MA 02172, Tel: 617-924-1500; FSC No.: 53721; Empl.: 90; 
SIs. Mg,; Fred Gately 

A. P. CIRCUIT, 256 Uncoln Ave., Brooklyn, NY 11208, Tel: 
212-737-1348, TELEX:428759 .......... " .. ". A.1837 

Local Sales OffiCes & Reps 
MI Southfield, CQmtellnstrs. ..........•.. 313'358-2505 
NJ Matawan, Reps Five ...... " ... "..... 201-495-2315 
OH Cleveland, CornlellnSlrs. ............. 216-442-8080 
OH Dayton, Cornlellnstrs. ................ 513'298-7573 

APEX MICROTECHNOLOGY CORP., 5980 N. 
Shannon Rd. Tucson, AZ 85741, Tel: 602-742-8600, 
TELEX: 170831, FAX: 602-742-8605; FSC No.: 60024; 
Empl.: 100; Sis. Mg'; Rita OISChewski; Dis!. Mg,; Bridget 
Riceci-Byme ...... "." .. "." .... " ........... ~.1007 

I-ocal Sales OffiCes & Reps 
Al Huntsville, Currie, Peak & Frazier, Inc. " 

....................................... 205-536-1506 
CA Los Ailos, Kolm Mklg. . .. .. .. . .. • .. . ... 415-948-2835 
CA Los ARos, KOLM Mklg. ............... 415-948-2835 
CA San Clemente, Apex Microtechnlg. .... 714-381-0785, 
CT Southbury, Dynamic Technlgs. . .• •.. .. 203'262-6220 
MD Elicott City, Nelson EIc1rns. ........... 301-747-7887 
FL Orlando, Currie, Peak & Frazier, Inc. . . . 305-855-0643 
GA Norcross, Currie, Peak & Frazier, Inc. 

IL 
IN 
IA 
MD 
MD 
MN 
MA 
NJ 
NY 
NC 

Buffalo, Torkelson Assocs. ........... . 
Ft Wayne, TX Sis. .................. .. 
Cedar Rapids, Torkelson Assocs. .... . 
Ellicot City, Nelson Elclms. ....... ; .. . 
Ellicott City, Nelson Elclms. .......... . 
Minneapolis. Torkelson Assocs. ...... . 
Wobum, Signal Sis. Engrg. ........... . 
Flanders, K & R Engrg. Sis. .......... . 
Fairport bbd Elctms. ................ ,. 
Greenboro, Currie, Peak & Frazier Inc. 

IN Fort Wayne, TX Salas ... " .......... . 
TX Dallas. Repmasters ... " ....... " .... . 
TX Sherman, Repmaster .... " ......... .. 
WI Waukesha, Torkelson Assocs. ....... . 

Local Distribulors 

404-449-7662 
312-520-0710, 
219-489-4447 
319-373-0200, 
301-747-7887 
301-747-7887 
612-835-2414, 
617-938-7872, 
201-564-5235, 
716-425-4101 

919-373-0380 
219-489-4447 
214-247-6236 
214-247-6238 
414-764-7738, 

Can Mississauga, Ont, bbd Elctms. . . . . • . .. 416-821-7800, 

APM-HEXSEAL, 44 Honeck St, Englewood, NJ 07831, Tel: 
201-569-5700, TELEX: 13'3403; FSC No.: 97539; Empl.: 
34; SIs. Mg'; Charles Lentini; Dist. Mgr; Charles Lentini 

APOLLO LASERS, INC~ 20977 Knapp St, Chatsworth, CA 
91311, Tel: 818-407-3000, TElEX: 66-2278; Empl.: 40; 
SIs. Mg,; Marianne Uvegas; Dis!; Mg,; Ralph Page 

FAX: 213-384-4067 
APOLLO MAGNETICS CORP" 2720 W. Beverly Blvd. 

Los Angeles. CA 90057, Tel: 213'381-2500, TWX: 910-
321-4348; Empt: 420 ... " .... " .. :............ 0·1076 

APPLETON PAPERS INC. P.O. Box 359, Appleton, WI 
54912, Tel: 414-734-9841, TELEX: 262752; EmpL: 3,500; 
SIs. Mg,: Ken Nissen; Dist. Mgr; John Conley 

APPLIED CIRCUIT TECHNOLOGY (ACt), 2931 La 
Jolla St, Anaheim, CA 92806, Tel: 714-632-9230, TElEX: 
182885; Empl.: 150; Sis. Mgr; Hank Pselos; Oist. Mgr; 
Jack Hahn 

APPLIED COMMUNICATIONS, Amstar Electronics 
Group, 5300 Spectrum Dr. Frederick, MD 21701, Tel: 301-
694-5300, TWX: 701-828-9706; EmpL: 200; SIs. Mg,; 
Richard W. Smith 

APPLIED CONTROLS CO., INC., 1275 Bloomfield Ave. 
Fairfield, NJ 07006-2828, Tel: 201-227-5454; FSC No.: 
4A725; Empl.: 20; Sis. Mg'; W. Merel 

APPLIED DATA COMMUNICAT10NS, 14272 
Chambers Rd. TuSlin, CA 92880, Tel: 714-731-9000, 
TELEX: 183823 ADC; Empl.: 90; Sis. Mg,; Ben Smith 

APPLIED DATA SYSTEMS, 9811 Mallard Dr. Sta 203, 
Laurel MD 20708, Tel: 800-541-2003, 301-953'9326; 
EmpL:5 ......... " ..... "............ S.1041; 0.1207 

APPLIED DIGITAL DATA SYSTEMS INC. 100 Marcus 
Blvd. Hauppauge, NY 11787, Tel: 516-231-5400: TWX: 
510-227-9886; EmpL: 780; Sis. Mg,; Dennis O'Donnell 

APPLIED ELECTRO TECHNLG., INTL, See STI
Control Components Div. 

APPLIED ENGINEERING PRODUCTS, P.O. Box A-D, 
Amity Sta., New Haven, CT 06525, Tel: 203'387-5282, 
TWX: 710-465-1173, FAX: 203'387-7832; FSC No.: 19505; 
Empl.: 85; SIs. Mg,; C. Goff; Dis!. Mg,; C. Goff 

Local Distribulors 
AZ Scottsdale, Spirit Elctrns. . . . ..... . ... .. 602-996-1533, 
CA Simi Valley, CaI~ornia MicrosySlems .. 805-522-9977 
CA Sunnyvale, EIctm. Resources ......... 40&:745-1420 
MD Bailsville,Resco ...... " .... " ........ 301-937-9100 
MA Lowell Colonial Wire & CeQle ........ 617-459-9400 
NY Commack, Microwave DiSlrs. ... ".... 516-543'4771 

618 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers .and Sales Offices Directory 
MA Middleboro, Glynn EIctrns. ............ 617-947-4262 
MA Needham, Cronin EIctms. .....••....•• 617-449-5000 
MA Wobum, Bellinds. .......•.•.....•.... 617-932-0577 
MI Ann Arbor, Bellinds. .•.....•.....•..•. 313-971-9093 

. MI Grand Rapids, R M. EIctms. •....•..•. 616-531-9300 
MI Uvonia, LWC Distrs., Inc. •.. . . . . • . • . . . • 313-464-7700 
MI oak PI<., Newark EIctms. ••.•. . . • . • . . . . 313-967-OSOO 
MN Eden Prairie, Magnuson EIctms. .•.... 612-829-0583 
MN Hopkins, Joel Co. .•..•.•.•.•.....•...• 612-935-8202 
MN Minneapolis, Control Design Supp. Inc. 

...............•..••.•......•...•...... 612-721-8555 
MN Minneapoli!l. Newark EIctms. ........• 612-331-6350 
NJ Oakland, Relay Specialties .•.•........ 201-337-1000 
NJ Plainfield, M8Is EIctms. .•.••..•.....•. 201-757-4332 
NM Albuquerque, Belllnds. •...•.....•.... 505-292-2700 
NY Buffalo, Summit Distrs. . • . . . • . . . . . • . . . . 716-884-3450 
NY Hauppauge, Jaco EIctms. .•• . . . . • . . . .. 516-273-5500 
NY Lynbrook, Peerless Radio Corp. ....•... 516-593-2121, 

212-523-3456 
NY Mt Vernon, OAR Indl EIcIm. SIs. ••.. .. 914-899-2224 
NY Rochester, Masiine EICIms. .....••.•.. 716-546-5373 
NC Charlotte, Dixie EIctms. ....•.•...•.... 704-377-5413 
NC Charlotte, Dixie EIcIms., Inc. .•...•.•.. 704-377-5413 
NC Charlotte, EIctms. Mkig. Corp. •. . . . .. .. 704-394-8195 
NC Charlotte, Pioneer Technlgs. ........•. 704-527-8188 
NC Winston-Salem, Dixie EIctms. ...••.•.. 919-724-5961 
OH Columbus, EIctms. Mkig. Corp. (EMC) 

•..............•.•.......•.•.....•..•.. 614-299-4161 
OH Dayton, Bellinds. •..•.....••.•..•..•.. 513-434-8231 
OH Dayton, Bellinds. ......•...•..•....••. 513-435-8660 
OH Highland Heights, EIctms. Mkig. Corp. (EMC) 

• . . . . . . •• . .• . . . . . . . . . . . . . . • •• . . . . • . . • •. 216-442-3441 
OH Kettering, EIctms. Mkig. Corp. (EMC) .. 513-439-4711 
OH Valley View, Newark EICIms. ....••.•.. 216-447-8860 
OK Oklahoma Ci1y, Newark EIctms. . . . . . . . 405-495-5000 
OK Tulsa, Newark EIctms. .......•...•.... 918-832-7004 
OK Tulsa, Norvell EIctms. .•.....•........ 918-254-8606 
OR Beaverlon, Acacia Sis., Inc. ..•.••..•.. 503-646-3377 
OR Lake Oswego, Bell Inds. ..•.•......... 503-241-4115 
OR Portland, P&R Inds. ....•.....•.....•.. 503-641-9525 
PA Horsham, Pioneer/DeL Vall .......... 215-674-4000 
PA McKean, Advacom •...•..•..•..•..•.. 814-476-7774 
PA Wayne, Peak EIctms. .••.••..•••...•.. 215-293-9000 
RI Pawtucket, Major/Edwards........... 401-725-7400 
SC Charleeton, Dixie EICIms. •.....•...•.. 803-554-7515 
SC Columbia, Dixie EICIms. • . . . . . • . . . . . . . . 803-779-5332 
SC . Greenville, Dixie EIctms. .....•....••.. 803-297-1437 
TN Gray, Dixie EIctms. ...•..•...•....•... 615-477-3838 
TN Knoxville, Dixie EICIms. •.....•.•...•.. 615-938-4131 
TN Nashville, Bellinds. .......•..•.•...... 615-242-2682 
TN Nashville, Pioneer Technlgs. •......... 615-367-4400 
TX Austin, Newark EIctms. •..•........... 512-338-0287 
TX Austin, Norvell EIctms. .•..• . . • . • . . . • . . 512-837-5555 
TX Austin, Southwest EIctms. •..•.•...... 512-343-7694 
TX Dallas, Cof11luter Camps. Corp. . . . . . .. 214-238-0271 
TX Dallas, Newark EIctms. . . . • . • . . •• . • . .. 214-34!>-3585 
TX Dallas, Norvell EIctms. .•..•. . . . . • . . . .. 214-233-0020 
TX Dallas, Sou1hwest EIctrns. •....•...... 214-234-2050 
TX Garland, Newark EICIms. •............ 214-494-5911 
TX Houston, Newark EIctms. ...•.....•... 713-782-4600 
TX Houston, Newark EIctms. .•.•.....•... 713-827-7040 
TX Houston, Newark EICIms. .•.•...•.•... 713-827-0630 
TX Houston, Norvell EIctms. .......•...... 713-777-1666 
TX Irving, Newark EIctms. ....•.•.....•... 214-256-6585 
TX Richardson, Bell Inds. .•..••.•.. •. . • . •• 214-890-0466 
TX Richardson, Southwest EIctms. ...•... 214-234-3050 
TX San Antonio, Newark EIctrns. ......... 512-349-2641 
TX Stafford, Southwest EIctms. .•.....•... 713-491-4900 
lIT Salt Lake Ci1y, Bellinds. ....•......... 801-972-6969 
VA Roanoke, Mexitronics Corp. .•.. . . . . . .• 703-342-4444 
WA Bellevue, Bellinds. ...•.....•.....•..• 206-747-1515 
WA Seattle, Pacific EIctms................. 206-575-1050 
WI Mequon, Taylor Elec. ••.....•.....•... 414-241-4321 
WI Waukesha. Bellinds. ••.....•.....•... 414-547-8879 
Can Brampton, Ont, Zentronics • . . . . . . . • . .. 416-451-8445 
Can Calgary, Alberta, Zentronics .. . . • . . . . . • 403-272-1021 
Can Montreal, Que., Ferro Technique Ltd. .• 514-341-3450 
Can Nepean, Ont, Carsten EIctms. ....•... 613-726-9250 
Can Nepean, Ont, Zentronics.............. 613-226-8840 
Can Richmond, BC, Zentronics ..•.....•..• 604-273-5575 
Can Scarborough, Ont, Carsten EIctms. ..• 416-495-7705 
CanSL Laurent, Que., Carsten EIctms. •. . • . 514-334-8321 
Can SL Laurent, Que., Zentronics ...•.•.... 514-737-9700 
Can Winnipeg, Manitoba, Zentronics . . . . . . • 204-894-1957 

ARRAY ANALYSIS, INC. 200 Langmalr Lab., Brown Ad., 
Ithaca, NY 14850, Tel: 607-257-8800, BOo-451-8514,FAX: 
607-257-2445 

ARRA INC. 15 Harold Ct, Bey Shore, NY 11706, Tel: 516-
231-8400, TWX: 51!>-227-8231; FSC No.: 09992; Empl: 
50; Sis. Mgr: M. V. Geraci 

ARROW FASTENER, 271 Mayhill St, Saddlebrook, NJ 
07662, Tel: 201-843-8900; ErnpI.: 600 

ARROW HART COMPONENTS 

FAX: 804-973-2236 
ARROW HART COMPONENTS, Cooper 

Industries, P.O. Box 9050, Charlottesville, VA 22906-
9050, Tel: 604-973-4411 ....................... B-1661 

LoceJ Sales Offices & Reps 
AZ Phoenix, M.E.S.Inc. ................... 602-274-0898 
CA Anaheim, Southwest Controls ........ 714-758-1100 
CA Novato, Control Design Comps. .... . .. 415-457-9943 
CA San Ralae~ Arrow Hart Comps. ....... 415-457-9940 
CA Westminster, West EIctm. Sis. .....•.. 714-898-0120 
CT Hartford, Arrow Hart Comps. .•........ 203-249-8471 
FL Ft Lauderdale, Molion Prods. ......... 305-486-3440 
ID Boise, Temco, Northwest ............. 208-345-2051 
IL Addison, Hedge Assocs. .............. 312-543-0888 
IN Indianapolis, E.s.I...................... 317-836-4439 
IA Cedar Rapids, Lorenz Sis. ............ 319-377-4666 
KS Merriam, Lorenz Sis. .................. 913-394-8556 
MN SL Pau~ Vikeland Sis. .. .. .. .. .. .. .. ... 612-645-4647 
MO University Ci1y, Lorenz Sis. •. . .. .. . . ... 314-997-4558 
NE Uncoln, Lorenz Sis. ................... 402-475-4660 
NJ Paramus, Prime Indl Comps. .......•. 201-282-9090 
NY Rochester, Electra Sis. Corp. .•.....•.. 716-427-7860 
NY Syracuse, Electra SIs. ...... .. .. .. .. ... 315-463-1248 
OR Hillsboro, Temco Northwest .......... 503-649-8375 
PA PIttsburgh, Riggs Elclrl SIs. Co. ....... 412-244-0895 
PA Willow Grove, O'Driscoli SIs. . . . . . . . . .. 215-659-3728 
TX Richardson, Arrow Hart Comps. .•. . . .. 214-869-2496 
WA Bothel~ Ternco Northwest ............ 206-821-5434 
WA Spokane, Temco Northwest .......... 509-534-8635 

Local Distributots 
AR Little Rock, CarltorH3ates Co. ......... 501-562-9100 
CA Commerce, Electro Comps. ........... 213-727-()200 
CA Covina, Selacta Switch............... 213-967-4123 
CA Gardena, California Switch & Signal .. 213-77!>-2330 
CA Hayward, Electro Comps. ••.....•..... 415-783-5600 
CA Los Angeles, Electric SwHches ....... 213-66!>-1310 
CA San Jose, Consolidated Parts . . . . . . . .. 408-283-9521 
CA Santa Clara, Cypress EICIms. •.•..•... 408-980-2500 
CA Santa Fe Springs. Eurton EIec. . . • . . . .. 213-946-4477 
CA Santa Monica, Master Distr. .. . . . . . . . .. 213-452-1229 
CA Tustin, Western SwHches & Control. .. 714-731-4333 
CO Denver, Star for Parts .. .. .. .. .. .. .. ... 303-823-4224 
IL Addison, LComp Chicago •. . .. . . .. .. .. 312-628-1400 
IL Chicago, Newark Elctms. ............. 312-784-5100 
IL Chicago. Revere Elec. Supp. .......•.. 312-738-3636 
IL Palatine, OHM ElClms. ................ 312-359-5500 
IL Rockford, G. C. EIcIrns. ............... 815-968-9661 
IL Wood Dale, Electro Kinelics .......... 312-595-6700 
IN Indianapolis, Graham Elctms. ......... 317~8202 
MA Allston, Hiico EIec. Supp. ............. 617-783-2600 
MA Hingham, Sager Elclrl ................ 617-749-6700 
MI Uvonia, AS Elctms. ................... 313-525-1155 
MI SL Clair Shores, SPEMCO ............ 313-771-2700 
MN SL Pau~ Gopher EICIms. Co. .......... 612-483-4450 
MO Maryland Heights, LComp ............ 314-291-6200 
NE Uncoln, Scott Elctms. .. . . . . . . . . . . . • . . • 402-466-8221 
NH Nashua, Brevan EIec. Inc. .........•..• 603-889-7230 
NJ Camden, General Radio Sys. Co. ....• 609-964-8560 
NJ Prospect Park, Kappa .................. 201-79!>-1999 
NY Buffalo, SummH Distrs. • . . • . . . . . . . . • . . • 716-884-3450 
NY Hauppauge, Sager Elec. .............. 516-348-1300 
NY Hempstead, Electronic Equip. •....•..• 516-538-5510 
NY Lynbrook, Peerless Radio Corp. .. . • . . • 516-593-2121 
NY Woodside, Swl1ches Unttd. ............ 212-478-5000 
NC Winston-Salem, Kirkman Elctms. ..•..• 919-722-9131 
OH Cincinnati, Hughes-Peters ............ 513-351-2000 
OH Cleveland, Midland Elec. .. ............ 216-248-3600 
OH Cleveland, Pioneer/Cleveland ........ 216-587-3600 
OH Columbus, Hughes-Peters ............ 614-294-5351 
OR Portland, Johnstone Corp. ............ 503-231-4833 
PA Philadelphia, Philadelphia Elctms. .. ... 215-568-7444 
TX Dallas, AssocIated Aircraft ............ 214-331-4381 
TX Dallas, Harrison Equip................. 214-239-2750 
TX Fl Worth, Allied Elctms. .. .. .. .... .. ... 817-336-5401 
TX Garland, Newark Elctms. ............. 214-494-5911 
WA Seattle, Campbell H. D. ............... 206-433-1900 
WA Seattle, Radar EIec. ................... 206-282-2511 
WI Mequon, Taylor Elec. Co. ............. 414-241-4321 

dRSTaN 
FAX: 516-333-8911 

ARSTAN PRODUCTS INTERNATIONAL INC., 99 
Jericho Tpke., Jericho, NY 11753, Tel: 516-333-8100, 
TELEX: 4973964 (ARSTAN is answer back); Empl.: 300; 
SIs. Mgr: Stan Shapiro... A-2180-2183; 001594-1595 

ARTEL 
LoceJ Sales Offices & Reps 

CA San Diego, S & A Tech. Sis. .......... 619-295-0738 
CA Santa Ana, S & A Tech. Sis. .......... 714-25<>-0121 
CA Santa Clara, RC EIctms. .............. 408-988-0701 
GA Atlan1a, Electro Sis. Inc. ............... 404-394-1122 
MA Framingham, Bob Mirabella ........ ... 617-877-1l884 
NY No. Syracuse, R F. Roux ............. 315-458-9169 
NC Raleigh, KZJ Comps. Sis. Co. ......... 919-782-8100 
OH Dayton, KW EIcIm. Sis. Inc. ........... 513-890-2150 
OH Shaker Hgts., KW EIcIm. SIs.Ine....... 216-491-9177 
PA Allison PI<., KW EIcIm. Sis. Inc. ...•..•. 412-487-4300 
TX Dallas, Rem-Air Comps. Corp. ........ 214-234-1069 
TX Houston, John Dunkel ................ 713-729-1670 
WA Redmond, EIcIm. Mkgt Grp. .•........ 206-882-<l962 
WA Vancouver, EIcIm. Mkig. Grp. ...••.•.. 503-884-5935 

LoceJ DistributcIs 
NC Raleigh, Century EIctms. ........ .. .. .. 919-872-2203 
PA Nonistown, Century EIctms. .......... 215-831-5400 

ARTEL COMMUNICATIONS CORP. 22 Kane Industrial 
Dr. Hudson, MA 01749, Tel: 617-562-2100, FAX: 617-562-
6942; Empl: 80; SIs. Mgr: Frank Baker, Dir. of Sis. 

ARROW 
HART 

The e~~ Largest Over 
Relay & 8,000,000 

Switches • .' Relays & 
O/Stflbutor. SWitches 

In the World In Stock. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUmRS 
(213) 452·1229 

ARROW HART 
MILITARY SPECIFICATION 

INDUSTRIAL AND COMMERCIAL 

FULL LINE AUTHORIZED DISTRIBUTOR 

.~ 
ELECTRIC SWITCHES 

INCORPORATED 

2478 Fletcher Dr, los Angeles. California 90039 

213-880-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 621 



ARTISA 
. ARTISAN CONTROLS CORP~p.o. Box 233, 5 Eestmens 

Ad., Ste. 100, Parsippany, NJ 07054, Tel: 201-428-1770, 
. FAX: 201"428-1426; ErI1Jl: 100; SIs. Mgr: Gail Norton; 

DIBt. Mgr: Gail Norton 

ARTRONIC INSTRUMENT CO. INC. 9 DiviSion $t, 
Sidney, NY 13836, Tel: 607-563-9444; FSC No.: 09448; 
EmpL: 12 

ARTRONICS CORPORAll0N,.124 Heritage Dr. P.O. 
Box. 5070, Portsmouth, NH 03801, Tel: 603-433-3111, 
FAX: 603-433-4884; EmpL: 20; SIs. Mgr: Anthony 
Santornango 

Manuf,acturersand Sales Offices Directory 
ASPECT ELECTRONICS INC. 725 San AIeso, ASTROMEC, INC. 1780 FOOest Way, carson City, IN 

Sunnyvale, CA 94086, Tel: 408-737-2290; EmpL: 48; SIs. 89706, Tel: 702-883-9226, FAX: 702-883-9228; EmpL: 24; 
Mgr: Donald ROIIIands SIs. Mgr: J. Paul Sutton 

ASPEN RIBBONS INC. 555 Aspen Ridge Dr. Lafayette, 
CO 80026, Tel: 303-866-5750, 800-525-0646/9966, 800-
228-3073 (in CO), TELEX: 4&0055; FSC No.: 84-0724829; 
ErI1Jl: 380; SIs. Mgr: Peter C. Williams; Dist, Mgr: Alexis 
Polet 

A. S. R SERVOTRON, INC. (Sub. Baldor Elec. Co.), 
7945 Deering Ave., Canoga Park, CA 91304, Tel: 818-999-
6193, TELEX: 181213 ASR USA CNPK; Empl.: 2400; SIs. 
Mgr: Robert W. Ferran 

Local Sales Offices & Reps 
AL Huntsville, Remoo .................... 205-533-3763, 
AZ Phoenix, Thor Eng!g. ................. 602-437-1463, 
CA MIn. View, Thorson West .............. 415-984-9300, 
CA Signal Hil~ Thorson Co. of So. CeI~ .... 213-'595-0361, 
FL Pompano Bch., J.P. EIcIm. Sis. Co. .,.. 305-782-8830, 
IL Lombard, Genesis One Sis. ........... 312-953-8716, 
MA Hopkinton, Mantee, Inc. ............... 617-435-3434, 
MN Minneapolis, DeerIand Distrs., Inc. ..... 612-331-8433, 
NY Cutchogue, L M. J. Martin Assocs., Inc. 

....................................... 516-734-5337, 

ARTWIRE/OOOUCO, 9 Wing Or. Cedar Knolls, NJ 07927, ASSEMBLY SPECIALISTS, 914 Main $t, Box 965, Acton, TX 
Tel: 201-267-2000, FAX: 201-267-3267; EmpL: 110; Sis. MA0172O,Tel:617-2sa-:9100; Sis. Mgr: George L Boyden 

Richardson, Barger Engrg., Inc. ....... 214-349-6171., 

Mgr: Alan Egler 

ASACA SHIBASKU CORP. OF AMER, 12509 Beatrice 
St., Los Angeles, CA 90066, Tel: 827-7144, TELEX: 
182089i SIs. Mgr: Alan R Davis; Dist. Mgr: Susan 
Grossinger 

ASElCO, INC. 429 E. Diamond Ave., SuRe E. GeHhersburg, 
MD 20877, Tel: 301-863-1937, TELEX: 899484, FAX: 301-
840-1382;EmpL: 7; SIs. Mgr: Yoon Kim 

ASGALIUM SA, P.O. Box. 906, La Chaux-d&-Fonds, 
Switzerland CH-2301 , Tel: 0114139 281 351, TELEX: 952 
207; EmpL: 12; Sis. Mgr: Marc Heyraud; Dist. Mgr: Marc 
Heyraud 

ASHLAND ELECTRIC PRODUCTS, 80 39th Street, 
Brooklyn, NY 11232, Tel: 718-965-0770; FSC No.: 04810; 
EmpL: 50; SIs. Mgr: F. J. von Maring 

A.S.!. MICROSYSTEMS, INC., (Formerly Andrich 
Systems, Inc.), 1699 Roosevelt Ave., Bohemie, NY 
11716, Tel: 516-588-5656, FAX: 516-569-6094; Sis. Mgr: 
Rebert G. Andrews 

ASM,525 Truck La, Smithfield, NC 27577, Tel: 919-934-
3104; FSC No.: 31338; EmpL: 12; Sis. Mgr: P. A Medicks 

ASMD,INC.ll03~RoseIIeSt.,SanDiegc.CA92121, Tel: 
619-453-8111, FAX: 619-453-7220; EmpL: 45 

_
r;:SOCIATED 

RESEARCH, INC. 

Hypots & Megometers 
Authorized Distributors 

New and Used Electronic Test Equipment 
Sales • Service • Rental • Leasing 

21418 Parthenia St., Canoga Park, CA 91304. (818) 998:6500 

CALL US TOLL FREE 

1·800·732·3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

Model4040a 

ASSEM-PRO INSTRS. See Overnight Engineering, 
Inc. 

ASSMANN COMPONENTS, Div. of ebm Industries, 
Inc., 525 New Britain Ave., Unionville, CT 06085, Tel: 203-
674-1515, TWX: 710-423-8723; S/~. Mgr: Robert S. 
Sobolewski; Dist. Mgr: David Cease 

ASSOCIATED CIRCUITS INC. 621 Old County Ad., San 
carlos, CA 94070, Tel: 415-592-7528, TELEX: 415-595-
8927, TWX: 415-595-0762; EmpL: 34; Sis. Mgr: Rick 
Mendiola 

ASSOCIATED elECTRONICS & MFG. CORP., 548 
Valley Ad., Upper Montclair, N.J 07043, Tel: 201-783-7800, 
TELEX: 138866, FAX: 201-783-7495; EmpL: 69; SIs. Mgr: 
RonaldA Fox 

ASSOCIATED ENVIRONMENTAL SYSTEMS, Craig' 
Systems, 10 Industrial Way, Arnesbury,MA 01913-4848, 
Tel: 617-398-5882, TWX: 710-347-0590, FAX: 617-388-
0845; Empl.: 300; SIs. Mgr: John M O'Rourke; Dist. Mgr: 
John M. O'Rourke 

_tASSOCIATED 
RESEARCH. INC 

FAX: 312-295-9165 
ASSOCIATED RESEARCH, INC., 905 Carriage Pk 

Ave., Lake Bluff,IL 60044, Tel: 312-295-3312, TELEX: 28-
3511; FSC No.: 04273; Empl.: 58; Sis. Mgr: Joe Guerriero; 
Dist. Mgr: Joseph Guerriero ................... 0-1210 

Local Sales Offices & Reps 
CO Lakewood, Technical Mk1g. ........... 303-232-1516 
FL O~endo, Datarep Inc. .......•......... 305-843-5224 
GA Marietta, Tanner & Assocs., Inc. ....... 404-952-7773 
IL COlumbia, R L Weisheimer & Assocs. 

....................................... 616-281-4148 
IL Streamwood, Fortier Testing & Sis. ... 312-637-5407 
MN Minneapolis, Minnkota Elec. Sis. ...... 612-871-7638 
NC Charlotte, W. R Daniel & Assocs. ..... 704-376-8603 

ASSOCIATED SPRING, BARNES GRP" 10 Main St., 
Bristo~ CT 06010, Tel: 203-583-1331. TELEX: 962449, 
TWX: 710-454-0592; Empl.: 1850; SIs. Mgr: O. R. Homish 

ASSOCIATED TESTING LABS, Keddy Corp. 53 
Seccnd Ave., Burlington, MA 01803, Tel: 617-272-9050, 
FAX: 617-272-8184; Sis. Mgr: Roben Croft 

ASTEC USA, LTD. A BSR IntI. Co. 2880 San Tomas 
Expwy. 6200, San1a Clara, CA 95051, Tel: 408-748-1200, 
TELEX: 4745018 ASTEC UI, TWX: 310-474-5018; Empl.: 
100; Dist. Mgr: R Sinagra 

ASTON elECTRONICS, INC., Aston Electronic 
Designs, Ltd,348 N. Lindenwood, Olathe, KS 66062, Tel: 
913-782-4007, FAX: 913-782-1681; Empl.: Paul Stewart; 
Sis. Mgr: Mike Brunsky 

ASTRO DYNAMICS, INC. 2 Gill St, Woburn, MA 01801, 

ASTRO-MED, INC., 800 East Greenwich Avenue, W. 
Warwick, RI 02893, Tel: 401-82B-4000,TWX: 710-382-
6409; EmpL: 189; SIs. Mgr: Everett V. Pizzuti; Dlst. Mgr: 
Vinceni A PaoNnc .... ... ... ..... .. ....... .. .... 001417 

Local Distributots 
Can Toronto, Onto RCC EIctms. ....•...... 416-252-5094 

ASTRON CORP., 9 Autry, Irvine, CA 92718, Tel: 714-458-
7277, FAX: 714-458-0826; SIs. Mgr 1 William PochirowskJ; 
Dist. Mgr: William Pochirowski ................ 001586 

Local Distributors 
CA Hayward, Argus Elclrns. .............. 415-887-1440 
CA Los Angeles, Henry Radio ............ 213-820-1234 
CA Van Nuys, CMC Distrbg. .............. 818-994-4455 
CO Aurora, Electro Tech SIs. ............. 303-343-8937 
CO Denver, CW Elctms. .................. 303-632-1111 
GA Marrietta, NBC Mk1g. .. .. • .. .. .. . .. • .. . 404-424-9097 
IL Joliet, Communications Assoc. ........ 815-744-6444 
IL Joliet, Primus Elclrns. ................. 815-436-8945 
MD Cockleysville, Tessco ................. c301-785-5300 
MA N. SeRuate, Two Comm Inc. .......... 800-343-5519 
MA Reading, Graham Radio .............. 617-944-4000 
MA Westport, Com Mar Inc. ............... 617-836-6961 
MN St Paul, Capital SIs. .................. 612-642-1120 
NJ Clifton, Meridian Comrns. ...... :...... 201-473-1623 
OH Cincinnati, Cartwright Comms. ... ,.... 513-489-1755 
TX Dallas, M. Hutton Co. ................. 214-484-0580 
WA Bellevue, Arva Pacific. . ..•.. ... .. .. . .• 206-453-2132 
WI . Medison, Elmquist Elctrns. .•.........• 608-222-0900 
Can Weston, Ont, Eastcom Inds. .......... 416-743-7801 

sip 
----~ 

ASTROSYSTEMS, 6 Nevada Dr. Lake Success, NY 
11042, Tel: 516-328-1600, TWX: 510-223-0411; EmpL: 
220; Sis. Mgr: Howard Lazarus ................ 0-1587 

Local Sales Offices & Reps 
CA Cenilos, Foxco Equip. ................ 213-921-3421 
CO Englewood, Dynatech ................ 303-773-2830 
DE Garrison Lake, Brog&-Matarese, Inc. .. 302-653-5005 
FL Melbourne, Reynolds & Assocs. ...... 305-259-7000 
IL Elgin, JHS Assocs..................... 312-741-9070 
IN Mishawaka, Engineered Sis. .......... 219-255-5111 
IA Cedar Rapids, D~ Tronix, Inc. ...•. .. . .. 319-377-8275 
KS Wichita, D~ Tronix, Inc. ................ 316-838-0884 
MA Ashland, Polytek Assocs., Inc. .... .. .. . 617-881-4741 
MO Bridgeton, Di-Tronix, Inc. .............. 314-291-4777 
MO Raytown, D~ Tronix, Inc. .. . .. . .. .. .. .. . 816-365-6340 
NC Charlotte, Jake Rudisill Assoc. Inc. .... 704-377-6901 
OH Cleveland, Instr. Sys. .................. 216-845-8800 
OH Dayton, Instr. Sys. .................... 513-294-2638 
OR Portland, Frys Conlrols, Inc. ........ : . . 503-226-2620 
PA P'lItsburgh, Instrumentation Sys. ....... 412-823-7005 
PA Warminster, Mulli-Measurements ..... 215-675-3082 
TX Dallas, Data Mktg. Assocs., Inc. ....... 214-88H)330 
WA Bellevue, Fry Controls, Inc. .. ...•. .•. .. 206-282-9270 
WA Seattle, Datacom & Assocs., Inc. ...... 206-285-2525 
WI Appleton, Bu-Nell Eng, Co. .. . . . . . . . . . . 414-733-4242 
Wi Waukesha, Bu-Nell Eng, Co. .......... 414-794-0994 
Can Willowdale, Onl, Arthur Rosenblum SIs. 

..•... ,................................ 416-224-1177 

Tel: 617-935-4944; Empl.: 50; SIs. Mgr: Lee Dcnahue ASTRO TOOL CO., INC. 21615 Southwest Tualatin Valley 

ASTRo-GEQ-MARINE, INC., 202 E. Cola St, San1a 
Barbara, CA 93101, Tel: 805-965-7005; FSC No.: 51473; 
Empl.: 15 

ASTRO INSTRUMENT CORP., 2501 NW 17th Ln. 
Pompano Beach, FL 33064, Tel: 305-973-8900, TWX: 510-
9'56-9601, FAX: 305-975-9924; FSC No.: 51761; Sis. Mgr: 
Peter J. Sinatra, Jr. 

Hwy., Beaverton, OR 97006, Tel: 503-642-9853 

ASTRQ-VALCOUR INC., Buhrmann-Tetterode, 100 
Thomas Road North, Hawthorne, NJ 07507, Tel: 201-423-
3000, TELEX: 130545, FAX: 1-201-423-1987; EmpL: 200; 
Sis. Mgr: Charles Newcomer 

A-5YSTEMS INC. 1500 Avon St Extd., Charlottesville, VA 
22901, Tel: 804-295-7200; Sis. Mgr: F. M. Artrip 

622 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 

Anay 

FAX: 215-266-2935 
AT&T, 555 Union Blvd, Allentown, PA 18103, Tel: 1-800-

372-2447, In Canada:1-800-553-2448 
•..•. A'1015-1022, 1339-1341,1719-1730,2184-2191; 

a'1383; 001598-15199, 2071-2073 

Local S8Jes Offices & Reps 
AL Huntsville. . . . . . • . . . . . . . . • . . . . . . . . . • . . 205-837-6062 
/>Z Phoenix. .. ... . .•..•.. .. ... . .. . . .. .•.. 602-231-0639 
CA Cypress. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 714-220-6100 
CA Los Angeles .......•.........•.•...... 213-728-5184 
CA Sumyvale. . .. . . • . • . . . . . . • . . . . . . . . . • . . 408-522-5555 
CA VanNuys ...•...•..........•....•..•.. 818-785-4911 
FL O~ando. . . . . . . . . . . . . . • . . . . . • . . . . . . . . . 305-345-7296 
GA Norcross. . . . . . .. . . . . . . . . . . . . . . .. . . . .. 404-446-4710 
IL Itasca................................ 312-25(}O9777 
MA Framingham.......................... 617-626-2161 
MN Minneapolis •..•.............•.••.•... 612-724-2019 
NJ Berkeley Hgl ......................... 201-771-2601 
NC Raleigh.. . . . . . . . . . • . . . . . . • . . . . . . . . .• .. 919-79(}09004 
OR PoItIand. . . . . . . . . . .. . . . . . . . . . . . . . . .. . . 503-244-3883 
PA King of Prussia....................... 215-768-2626 
TX Bedford.. ... .... . .. . .. ..... .. ... ..... 817-354-9796 

Local Distributors 
AL Huntsville, Schweber ................. 205-895-0480 
/>Z Phoenix, Schweber ..•......•........• 602-997-4874 
CA Irvine, Schweber . . . . . . . . . . . . . . . . . . • . .. 714-863-0200 
CA Sacramento, Schweber ............... 916-929-9732 
CA San Diego, Schweber . . . . . . . . . . . . . • . .. 619-45(}00454 
CT Danbury, SChweber................... 203-748-7060 
FL Pompano Bch., Schweber .....•...... 305-977-7511 
GA Norcross, Schweber ...........•.....• 404-449-9170 
IL Elk Grove V~ Schweber ..........•..• 312-364-3750 
IA Cedar Rapids, Schweber ............• 319-373-1417 
KS Kansas City, Schweber ..............• 913-492-2922 
MD BaItiomore, Schweber ........•......• 301-792-4025 
MA 8edsIord, Schweber ....•......•.....• 617-275-5100 
MO St Louis, Schweber .•........••.....• 314-739-0526 
NH Manchester, Schweber ..............• 603-625-2250 
NJ Fairfield, Schweber ..•...............• 201-227-7880 
NY Rochester, Schweber ... . . . . . . . . . . . . . . 716-424-2222 
NY Weslbury, SChweber.................. 516-334-7474 
OH Dayton, Schweber .............•.....• 513-439-1800 
OK Tulsa, Schweber .•....•..............• 918-622-8000 
PA Pittsburgh, Schweber • . . . . . . . . . . . . • . .. 412-782-1600 
TX Houston, Schweber ..................• 713-764-3600 

ATC POWER SYSTEMS, INC, 472 Amherst Sheet, 
Nashua, NH 03063, Tel: 603-882-1366, TELEX: 756779; 
FSC No.: 61814; Empl.: 35; Sis. Mg,: Thomas J. Mealey 

ATEC, INC, 8219 Kempwood Or, Houston, TX 77055, Tel: 
713-468-7971, TELEX: 77-4132 FLEKS HOU; FSC No.: 
~552; EmpL: 40; SIs. Mgt: F. Sawberger 

ATHENA CONTROLS, INC, 5145 Campus Or, 
WhIIernarsh Ind. Campus, Plymouth Meeting, PA 19462, 
Tel: 215-828-2490, TELEX: 5(}03309; EmpL: 70; Sis. Mgt: 
David A Tryon; Dist. Mg,: Allen Breckenridge, Prod. Mgr. 

ATI (AHAM TOR INC.), 999 Company, 27901 Front ~ 
Rancho CBlHomia, CA 92390, Tel: 714-676-4151 

ATKINS TECHNICAL INC, 3401 S.W. 40th Blvd, 
Gainesville, FL 32608, Tel: 904-378-5555, TELEX: 51-
4736-HALA; Empl.: 30; Sis. Mg,: Robert MAtkins; Dist. 
Mg,: Uddon Dell 

AnANTIC MAGNETICS, INC, 1441 S.W. 30th Ave, 
Pompano Beach, FL 33069, Tel: 305-979-7920; ErnpI.: 37; 
SIs. Mgr: Edward cammarata; Dist. Mg,: Scott Thompson 

AnANTIC OPTICAL MOULDING, Ellis ~ P.O. Box 309, 
Dudley, MA 01570, Tel: 617-943-1746; EmpL: 6 

AnANTIC RESEARCH, 5390 Cherokee Ave., Alexandria, 
VA 22312, Tel: 703-642-4000, TELEX: 248893; FSC No.: 
95335; EmpL: 2400 

ATLANTIC SCIENTIFIC CORPORATION, 2711 S. 
Harbour City Blvd, Melbourne, FL 32901, Tel: 1-80(}0544-
4737, FAX: 305-727-0736; EmpL: 100; SIs. Mgr: James R 
How ............••.....•..•.....••.••....•...... a'1299 

AnANTIC SOLAR PRODUCTS, P:O. Box 70060, 
Baltimore, MD 21237, Tel: 301-666-2500, 80(}0237-8527, 
TELEX: 87-545-ALB ENG PO BAI., FAX: 301-866-6221; 
Empl.: 14; Sis. Mgt: Doug Keller, Dist. Mgt: Bruce Wilson 

ATLAS ENERGY SYSTEMS, Charles E. Smith Co., 
Inc, 16872 MllUken Ave., P.e. Box 19129, Irvine, CA 92713, 
Tel: 714-883-0900, FAX: 714-553-8191; Empl.: 30; Sis. 
Mgr: Jim Logudice 

AnAS ENGINEERING CORP, 10 Cheney ~ 
Dorchester, MA 02121, Tel: 617-445-7100; FSC No.: 
07001; EmpL: 75; SIs. Mg': Norman Scotch 

ATLAS/SOUNDOUER, 1859lntMech Dr, Fenton, MO 
63026, Tel: 800-362-5673, TWX: 91(}O760-1650; EmpL: 
350; SIs. Mg,: Paul Grote; Dist. Mgt: Cindy Schubert, IndL 
SIs. Spec. ......•...........•...• , ..........•... C'1016 

ATLEE 
FAX: 617-686-2934 

A TLEE INC., 10 Bayfield Dr, North Andover, MA 01845, Tel: 
617-681-1003, TELEX: 928252; FSC No.: 99378; EmpL: 
40; SIs. Mg,: John J. Casey ... a'13OO; C'1720-1721, 

1745 

Local Sales Offices & Reps 
CA Arcadia, Van Gott Assocs. ............ 818-445-9728 
CA CampbeI~ Shur Sis. •.•.... '" . . .... . •• 408-374-5577 
FL Deerfield Bch, Cartwright & Baan .• . . . 305-429-3400 
LA Covington, CMwright & Bean ••...... 504-892-1760 
MA Sharon, Cummings Assocs. ........... 617-764-5600 
MS Jackson, Cartwright & Bean .......... 601-981-1170 
NY Binghamton, Empire Tech. SIs. .. .•. . .. 607-772-D651 
NY Skaneateles, Empire Tech. Assocs. ... 315-685-5703 
NC Charlotte, Cartwright & Bean .. . . . • . . .. 704-536-0303 
NC Raleigh, Cartwright & Bean •.....•.... 919-876-4130 
PA Paoli, Stitzer Assocs. ................. 215-844-5500 
TN Knoxville, Cartwright & Bean .......... 615-893-7450 
TN Memphis, Cartwright & Bean . . • . . . . . .. 901-362-8345 

Local Distributors 
/>Z Phoenix, EGR •.... :.................. 602-84(}o0320 
CA Anaheim, Bisco Inds. •........•.....•. 714-635-0360 
CA Granada Hills, Acort Inds., Inc. ........ 818-368-4474 
CA San Josa, Bisco Inds. ................. 408-946-8960 
IL Franklin PI<., Bisco Inds. .............•. 312-451-1230 
IN Ft Wayne, Graham Elec. Supp. ....... 219-423-3422 
IN Indi!lfl8PCllis, Graham Elec. Supp. ..... 317-834-8202 
IA Cedar Rapids, Deeco ................. 319-365-7551 
MA Marlboro, Hardware Specialties ....... 617-481-8822 
MA Winchester, Rush Inds. ............... 617-729-5600 
MA Wobum, Bisco Inds. .................. 617-93&-8590 
MN Minneapolis, Aerospace Computer .. .. 612-884-4725 
NJ Nutley, Essex Electric .......•........ 201-661-2600 
NJ Paramus, N.Y. Fastener.. . .. .•. . .. . . .. 201-265-8770 
NY Bayshore, Merril Fastener ........ ;... 516-242-1800 
NY Buffalo, Surnmn Dist ................. 716-887-2800 
NY Long Island City, Hardware Specialty 

......•.•..•............•.....•......•. 212-361-9393 
NY Plainview, EIctm. Precepts ...•......•. 516-293-7441 
NY Plainview, G & B Fasteners. .•.. .. . .•. 516-694-0990 
NY Rochester, Summitt EIec. ........ ,.... 716-334-811 0 
TX Dallas, National Precision ............. 214-357-3921 
TX Houston, The Altair Co. ............... 713-462-3029 
TX Richardson, Allair Co. ................. 214-231-5166 
VA ChaOOltesville, Virginia Radio SUpp. Co. 

.....•......•...•................•..•.• 604-296-4184 

ATOMERGIC CHEMETAlS CORP, 91 Carolyn Blvd, 
Fanningdale, NY 11735-1527, Tel: 516-694-9000, TELEX: 
144612, TWX: 6852289, FAX: 516-694-9177; Sis. Mg,: H. 
J.Gery 

ATOMIC ENERGY OF CANADA, Radiochemical 
Company, P.O. Box 13500, Kanata, OntariO, Canada K2K 
1 X8, Tel: 613-592-2790, TELEX: 053-4162, FAX: 613-592-
6937 

ATV RESEARCH, INC, 1301 Broadway, Dakota City, NE 
68731, Tel: 402-987-3771; Sis. Mg': Mel ShadboH 

AUBURN MFG, Pease Ave. & Stack ~ Middletown, CT 
06457, Tel: 203-346-6677; EmpL: 45; Sis. Mg,: Philip L 
Balicki 

AUDIOSEARS, South ~ Stamford, NY 12167, Tel: 607-
652-7305; FSC No.: 97101; Empl.: 120; Sis. Mgr: D. 
Hartwell 

AUDIOSONE, INC, 617 Fan Hill Rd, Monroe, CT 06468, 
Tel: 203-269-4372/6703, FAX: 203-261-7106; SIs. Mg': 
Rudolph Duris; Dis!. Mgr: Robert Barry 

AUGAT 

AUDIOTRONICS CORP, 7426 Bellaire Ave., N. 
Hollywood, CA 91605, Tel: 818-765-2645, TELEX: 69-
1241; EmpL: 30; SIs. Mgr: John Desmond 

AUDRE, INC, 10915 Technology Piece, San Diego, CA 
92127, Tel: 619-451-2260, FAX: 619-451-0267; EmpL: 25; 
SIs. Mg,: Randall Pelerson; DIst. Mgt: Randall Peterson 

AUGA T INC, 33 Perry Ave., Box 779, Attleboro, MA 02703, 
Tel: 617-222-2202, TWX: 71(}0391-D644, FAX: 617-228-
5257; FSC No.: 91506; EmpL: 2500; SIs. Mg,: Jim 
Fuchs/Jeff Mahall; Dist. Mgr: William Hall 

Quality and Innoootion 

FAX: 617-686-9545 
AUGAT ALCOSWITCH, 1551 Osgood ~ N. Andover, 

MA 01845, Tel: 617-685-4371, TELEX: 275423; FSC No.: 
95146; ErnpI.: 150; SIs. Mg': Mark Qmn; Dist. Mgt: 
Robyn Goodwin. .. ..• . .. .. ... . ..•.. .. ..•. a'1656-1657 

Local Sales Offices & Reps 
AL Huntsville, Augat, Inc. ...............•. 205-982-0068 
/>Z Phoenix, Augat Inc. .•............•.... 602-880-6883 
/>Z Scottsdale, Specirum Mktg. .........•. 602-890-9000 
CA Montrosa, Signal Entprs. .............. 818-957-0640 
CA San Josa, Augat Inc. .............•.... 408-249-8801 
CA Solano Bch., Signal Entprs. ........... 619-994-9944 
CO Denver, Auget Inc. .....•............•. 303-757-2100 
CO Denver, Spectrum Mktg. .....•........ 303-48(}09991 
FL Coral Springs, Augat Inc............... 305-755-4364 
FL Orlando, Augat Inc. .•...•..•.......... 305-352-2020 
GA Marietta, Augatl AIco . . . . . . . • . . . . . . . . .. 404-256-0452 
IL Downer's Grove, Rockford Controls. .. 312-960-2046 
IL Naperville, Augallnc. ....•.•.......... 312-357-9083 
IN Indianapolis, Luebbe SIs. Co. ..•...... 317-845-7389 
IA Marion, Ensco-Rep, Inc. ....•.....•.... 319-377-8551 
KS Wichita, Ensco-Rep, Inc. ...•.......... 316-683-1070 
MA Canton, Augat Inc. ..•...............•. 617-762-3164 
MI Uvonia, Luebbe SIs. Co. .............. 313-477-3131 
MN Edina, Augallnc. . . . . . . . . . . . . . . . . . . . . .. 612-925-0255 
MN St Paul, Countryman Assocs. ......... 612-645-9151 
MS Jackson, Glen White Assocs. ......... 601-856-5411 
MO Maryland Hgts., Ensco-Rep, Inc. . . . . . .. 314-423-3935 
NJ Bedminster, Augat, Inc. •..•.....•..... 201-781-1775 
NY Clarence Ctr, Leonard D. Allen Inc. ... 716-835-1955 
NY Selden, Augat, Inc. ..•......•........•. 516-331-1097 
NY Setauket, Augat, Inc. .................. 516-331-1097 
NY Syracusa, L D. Allen Inc. ... . ..•.•.. ... 315-437-8367 
NC Charlotta, Quantum MIg. ..•....•..•... 704-523-8822 
NC Raleigh, Quantum Mig. .........•..... 919-846-5728 
OH Cincinnati, Luebbe SIs. Co. ........... 513-891-5770 
OH Cleveland, Luebbe SIs. Co. ........... 216-333-0425 
OH Columbus, Luebbe Sis. Co. .........•. 614-431-0474 
OH Dayton, Augal, Inc. .•••........... ;.... 513-256-8118 
OH Deyton, Luebbe Sis. Co. .............. 513-294-0428 
OR BaevMon, Augat, Inc. . • . . . . . . . . . . . . . .. 503-645-0644 
PA Pittsburgh, Luebbe SIs. Co. ..•........ 412-364-0490 
PA Trevose, P.8A, Inc. ......•.......•.•.. 215-245-0513 
PA West Chester, Augallnc. .•......•..... 215-431-0231 
TX Dallas, Augat Inc. ..................... 214-788-4211 
TX Houston, Augat Inc. ...•............... 713-781-9343 
UT Murray, Butterworth Mktg. .. .. . .. . . ..•. 801-268-2244 
VA Lynchburg, P.SA, Inc. .•.. .. ..•... . . . .. 800-233-4242 
VA Oakton, P.8A Inc. .................... 800-233-4242 
WA Bellevue, Augat SIs. .....•........•..• 206-451-9777 
WI W. Bend, Rockford Controls Co. ...... 800-323-1042 
PR Rio Piedras, 0 K Mktg. •. , . . • . . . • . . . . . . 609-765-5380 

Local Dislributors 
AL Huntsville, Arrow /Kierulff Elex Grp. .... 
AL HuntSVille, Hall-Mark Elexs. .•......•.. 
AL Huntsville, Time Elctms. ........•.•... 
/>Z Phoenix, Arrow/Kierulff Elex Grp. ..... 
/>Z Phoenix, Hall-Mark Elexs. ...•........• 
/>Z Phoenix, Wyle Labs. .•.............••. 
/>Z Tempe, Acacia SIs. .............•.•... 
/>Z Tempe, Time Elctms. .......•.....•... 
AR Little Rock, Carlton-Bates .........•... 
CA Agoura Hills, Time Elctms. ......•..... 
CA Anaheim, Time EIctms. ..•........•... 
CA Burbank, Swilching Devices .......•.. 
CA Canoga PI<., Hall-Mark EIctms. ....... . 
CA ChatswoM, Arrow/Kierulff Elex Grp. 

CA Chatswo~h, Time Elctms. ..•.......... 
CA Cllrus Hgts., Hall-Mark Elctms. Corp. .. 
CA EI Segundo, Wyle Labs ....•.......... 
CA Garderia, CA Switch & Signal ........ . 
CA Irvine, Acacia Sales ..••..............• 
CA Irvine, Wyle Labs., EMG ........•...... 

205-837-8955 
205-837-8700 
205-721-1133 
602-437-0750 
602-437-1200 
602-886-2888 
602-894-2874 
602-967-2000 
501-562-9100 
81&-707-2890 
714-937-0911 
213-849-2211 
818-716-7300 

818-701-7500 
818-998-7200 
916-722-8600 
213-322-8100 
213-77(}O2330 
714-660-D834 
714-883-9953 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 623 



AUGAT 
CA Los Angeles, Electric Switch ......•.•. 213'660-1310 
CA Milpitas, Zack Elctms. • . . . . . . . . . . • • . . .. 415-942-5432 
CA Pasadena, Dow Radio ...... "'........ 8111-793-1195 
CA Rancho Cordova, Wyle, EMG Sacramento 

.... , ................................... 916-638-5282 
CA Riverside, EIctm. Supp. ............... 714-787-9220 
CA S. San FranciS(:O, Steven Engrg. ...... 415-588-9200 
CA San DiegO, Acacia Sis. .......... .. .. .. 619-565-4365 
CA San.Diego, Arrow/Kierulff Elex Grp. ... 619-565-4800 
CA San Di&g9. Elclm. S~pp. .............. 619-693-8222 
CA San Diego, Hal~Mark Elexs. .......... 619-268-1201 
CA San DiegO, TimeElctrTls ............... 619-586-1331 
CA San Diego, Wyle Labs., EMG ......... 619-565-9171 
CA San Jose, Hall-Mark Elclms. .......... 408-432-0900 
CA Santa Clara, WyIe Labs., EMG ........ 408-727-2500 
CA Sunnyvale, Abacus Elclms. ........... 408-732-2000 
CA Sunnyvale, Acacia Sis. .. .... .. .. .. .. .. 408-745-7200 
CA Sumyvale, ArrO'N/Kierulfl Elex Grp. ;.. 408-745-6600 
CA Sunrryvale, Time Elctms. . . . . . . . • . . . . .. 408-734-9866 
CA Torrance, Hall-Mark Elctms. .......... 213-217'8400 
CA Torrance, Time EIctms. ............... 213-230-0660 
CA Tustin, Arrow IKierulfl Elex Grp. ....... n4-838-5422 
CA Tustin, Hall-Mark Elclms. ............. 714-669-4100 
CA Van Nuys, Pacific Switch Controls .... 213-873-4802 
CO Aurora, ArrO'N/Kierulfl Elex Grp. ...... 303-696-1111 
CO Denver, Newark Elctms. •.....•....... 303-757-8531 
CO Englewood, ArrO'N/Kierulfl Elex Grp. .• 303-790-4444 
CO Englewood, Hall-Mark Elexs. .......... 303-790-1662 
CO Englewood, Shelley-Ragon Elclms. ..• 303-762-0670 
CO Englewood, Time EIctms. ............. 303-799-6651 
CO Lakewood, Acacia SIs. ................ 303-232-2882 
CO Thornton, Wyle Labs., EMG ........... 303-457-9953 
CT Cheshire, Time Elclms. ............... 203-271-3200 
CT Greenwich, Wise Comps. ............. 203-531-4880 
CT Hartford, Wes-Garde .. .. .. .. .. .. .. .... 203-525-7705 
CT Stratford, Utronics .................... 203-378-4201 
CT Wallingford, Almo Elctms. ............. 203-269-6801 
CT Wallingford, Arrow/Kierulfl Elex Grp. .. 203-265-7741 
CT Wallingford, Hall-Mark Elctms. ........ 203-269-0100 
FL Altamonte Springs. Arrow/Kierulfl Elex Grp. 

. . .. . .. . .. . .. .. .. . .. . .. . .. .. .. .. . .. .. .. 305-682-6923 
FL Clearwater, Hall-Mark Elclms. ... • . . . .. 813-53Cl-4543 
FL Deerfield Bch. Arrow IKierulfl Elex Grp. 

FL Ft Lauderdale, Time Elclrns. ......... . 
FL Lakeland, A A Elec. .. ................ . 
FL Lakeland, Wes-Garde Comps. .......• 
FL Miami, Elctrn Equip. .. .............. .. 
FL Orlando, Hall-Mark Elexs. ............ . 

305-429-8200 
305-974-4800 
813-665-6941 
813-844-7584 
305-671-3500 
305-855-4020 

ALeo 
FULL LINE AUTHORIZED DISTRIBUTOR 

.~~ 
ELECTRIC SWITCHES 

INC' 0 R P 0 RAT E D 

2418 Fletcher Or. Los Angeles, California 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

FAX: 213-660-5130 
TVVX: 910-321-2971 
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Manufacturers and Sales Offices Directory 
FL Orlando, Hammond Elctms. ....... .... 305-849-8060 
FL Orlando, Time Elctms. ................ 305-841-6565 
FL Palm Bay, I\rrO'N/Kierulfl Elex Grp. ... 305-725-1480 
FL Pompano Bch. Hall-Mark Elctms. Corp. 

GA 
GA 
GA 
GA 
IL 
IL 
IL 

It. 
It. 
It. 
IL 
IL 
It. 
IL 
IL 

Atlanta, Time Elctms. ................ .. 
Norcross, Arrow/KieruIfl Elex Grp. , .. . 
Norcross, Hall-Mark Elclms. ......... . 
Norcross, Time Elctms. .............. . 
Arlington Heights, Lo Dan Elctms ...•.. 
Bansenville, Voyager Elexs. Corp. ..•.. 
Carol Stream, Wes-Garde Comp. Grp. 

Champaign, Klaus Radio ............ . 
Chicago, ~ark EIctms. ............ . 
Hhasca, Arrow/Kierulfl Elex Grp ...... . 
La Salle, Klaus Radio ................ . 
Palatine, OHM Elclms. ............... . 
Peoria, Klaus Radio, Inc. ............ .. 
Rockford, Midwest Assocs. Inc. .... , .. 
Schaumberg. Arrow/KieruIfl Elex Grp. 

305-971-9280 
404-986-0126 
404-449-8252 
404-447-6000 
404-448-444B 
312-398-5311 
312-860-1300 

312-653-1460 
217-356-1896 
312-784-5100 
312-25()'0500 
815-223-7400 
312-359-5500 
308-691-4840 
815-962-8036 

....................................... 312-397-3440 
IL Wood Dale, Hall-Mark Elctms. ........ 312-860-3800 
IL Wood Dale, Time Elctms. ............. 312-350-0610 
IN Indianapolis, Arrow/Kierulfl Elex Grp. 

IN Indianapolis, Ball lnels. .............. .. 
IN ,Indianapolis, Hall-Mark Elctms. ....... . 
IN Indianapolis, Meunier Elex. Supply ... . 
IN Indianapolis, PEl Genesis ............ . 
IA Cedar Rapids, Arrow IKierulfl Elex Grp. 

IA Eldridge, Klaus Radio, Inc. .....•....... 
KS Lenexa, Arrow/Kierulfl Elex Grp ...... . 
KS Lenexa, Hall-Mark Elexs Corp. . ...... . 
MD BaRimore, A. S. L .................... .. 
MD Columbia, Arrow/Kierulfl Elex Grp .... . 
MD Columbia, Hal~Mark Elctrns. ......... . 
MD Columbia, Time Elctms. .............. . 
MD Gaithersburg. Pioneer Technlg. Grp. .. 
MD Jessup, Almo Elctms. ................ . 
MD K<lnsington, Marine Air Supp. ........ . 
MA Billerica, Hall-Mark EIctrns. Corp. ..... . 
MA Centon,Almo Elctms ............... , .. 
MA Hingham. Sager Elec. Supp. . ........ . 
MA Norwood, Gerber Elctms. ............. . 
MA Peabody, Time Elctms. .............. . 
MA Wilmington, Arrow IKierulfl Elex Grp. .. 
MA Wobum, Arrow Elexs ................ . 
MI Ann ArbOr, ArrO'N/Kierulfl Elex Grp •... 
MI Farmington Hills, Advent Elctrns. ...•.. 
MI Grand Rapids, Arrow/Kierulff Elex Grp. 

MI Livonia, RS Elctms. .................. . 
MN Crystal, Newark Elctms. .............. . 
MN Eden Prairie, Hall-Mark Elctms. . ..... . 
MN Edina, Arrow/Kierulfl Elex Grp ....... . 
MN EdIna, Time Elctms. ................ .. 
MN Fridley, Voyager Elctms. ............. . 
MO Independence, Ragon Elclms. ....... . 
MN Minneapolis; Newark Elexs .......... . 
MN St Paul, Newark Elctrns. ............ .. 
MN St Paul, Ragon ..................... .. 
Me Earth CIIy, Hall-Mark Elexs. .......... . 
MO Independence, Shelley-Ragon Elctms. 

MO Kansas CIIy, WaRer's Radio Supply .. . 
MO Maryland Hgts., Chelsea Inels. ... , .... . 
NJ Mt Laure~ Was-Garde Comps. ....... . 
Me St Louis, Arrow/Kierulfl Elex Grp. . .. . 
Me St Louis, Time Elctms. .. ............ . 
Me St Louis, Van Sickle Radio Elec ...... . 
NH Manchester, Arrow/Kierulfl Elex Grp. 

317-243-9353 
317-875-8200 
317-872-6675 
317-635-3511 
317-637-5571 

319-395-7230 
319-285-8494 
913-541-9542 
913-666-4747 
301-265-5100 
301-995-6002 
301-986-9800 
301-964-3090 
301-921-0660 
301-953-2566 
301-949-9560 
617-935-9777 
617-821-1450 
617-749-6700 
617-769-6000 
617-532-6200 
617-935-5134 
617-933-8130 , 
313-971-8220 
313-477-1650 

616-243-0912 
313-525-1155 
612-535-4280 
612-941-2600 
612-63()'1800 
612-635-1250 
612-571-7768 
816-254-3410 
612-331-6350 
612-631-2663 
612-642-2828 
314-291-5350 

816-254-3410 
816-531-7015 
314-997-7709 
609-778-8190 
314-567-6866 
314-391-6444 
314-621-5000 

· . . . .. .. . .. .. . . .. . . .. . .. . .. . .. .. .. . .. .. 603-668-6968 
NJ Ballmawr, Mid Atlantic Elclrns. ........ 609-931-5303 
NJ Camden, GRS Elctrn&, Inc. ........... 609-964-8560 
NJ Clifton, J-Mar Elexs. Inc. .............. 201-772-6400 
NJ E. Brunswick Almo Elctms. ..........• 201-613-0200 
NJ Fairfield, Hall-Mark Elclrns. ............ 201-575-4415 
NY Hauppauge, Time Elctrns. ............. 516-273-0100 
NJ Kenilworth, Federated Purchaser ..... 201-272-0505 
NJ MarHon, Arrow/Kierulfl Elex Grp. . . . ... 609-596-8000 
NJ Mt Laure~ Hall-Mark Elctrns. . . . . . . . . .. 609-235-1900 
NJ Mt Laure~ Wes-Garde COmps. ........ 609-778-8190 
NJ Parsipp.any-Troy, Arrow/Kierulfl Elex Grp. 

· . .. .. . . . . . . .. . .. . .. .. . . . . . .. .. . . . .. . .. 201-538-0900 
NJ Pinebrook, TimeElclms ....... '00 ...... 201-662-4611 
NM Albuquerque, ArrowlKierulfl Elex Grp. 

NM Albuquerque, Walker Elex. Sup. ...... . 
NY Binghamton, Pioneer Std .•............ 
NY Buffalo, SummH Distrs. .............. .. 
NY Farmingdale, Arrow/KieruIfl Elex Grp. 

505-883-2992 
505-883-2992 
607-722-9300 
716-887-2800 

· . .. . .. . .. .. .. .. .. .. . .. .. . .. . . . .. . .. ... 516-293-6363 
NY Farmingdale, Pride Elclrns. ........... 516-293-4020 
NY Hauppauge, Arrow/Kierulfl Elex Grp. 

....................................... 516-231-1000 
NY Hauppauge, Broadline Elexs. ......... 516-231-4100 

NY HauPJl!lUge, Sager EIctrL Supp. ....... 518-348-1300 
NY Hauppauge, Time Elclms. .•.... ,...... 516-434-3344 
NY Hempstead, DavisEIctms. ............ 516-483-9200 
NY UverpOO~ Arrow/KieruIfl Elex Grp. .... 315-651-1000 
NY Lynbrook, Peerless RadIO ............ ; 516-593-2121 
NY Melville, ArrO'N/Kierulfl Elex Grp. ...... 516-391-1847 
NY Rochester, Arrow/Kierulfl Elex Grp. •.. 716-427-0300 
NY Rochester, CAM~PC Elclms. ......... 716-427-9999 
NY Rochester, Simeona Elclms. .......••. 716-326-3230 
NY Ronkonkoma, Hall-Mark EIctms. Corp. 

....................................... 516-737-0600 
NY Syracuse, Time Elctms. .. .. .. ......... 315-432-0355 
NY Vestal, Pioneer/Harvey ............... 607-746-8211 
NC Charlotte, Time Elctms. ...•........... 704-522-7600 
NC Greensboro, HammOnd Elctms. ....... 919-275-6391 
NC Raleigh, Arrow/Kierulfl Elex Grp. ..... 919-876-3132 
NC Raleigh, Hall-Mark Elex. Inc. .......... 919-872-0712 
NC Winston-Salem, Arrow IKierulfl Elex Grp. 

. . .. .. . .. . . . .. . .. .. . .. . . . . .. . . . .. .. . . .. 919-725-8711 
OH Akron, AESCO Elctms. .. .. .. .. .. ... ... 216-762-6618 
OH Centerville, Arrow/Kierulfl Elex Grp. .. 513-435-5563 
OH Cincinnati, Hughes-Peters ............ 513-351-2000 
OH Cleveland, CAM-RPC Elctms. ......... 216-461-4700 
OH Columbus, Arrow/Kierulfl Elex Grp. ... 614-436-0928 
OH Columbus, Hughes-Peter ............. 614-294-5351 
OH Dayton, Stotts-Friedman ..•..... ;..... 513-298-5555 
OH Dublin, Time Elctms. .. .. .. .. .. .. .. .... 614-761-1100 
OR Hillsborough, WyIe Elctms. Mktg. Grp. 

OH 
OH 
OH 
OH 
OK 
OR 
OR 
OR 

PA 
OR 
OR 
PA 
PA 

. PA 
PA 
PA 

SoIon,'Arrow/Kierulfl Elex Grp. ...... . 
Solon, Hall-Mark Elclms. ............ .. 
Westerville, Wes-Garde Comps. •..... 
Worthington, Hall-Mark Elctms. ...... . 
Tulsa, Arrow/Kierulfl Elex Grp ...•..... 
Baaverton, Acacia Sales ............ .. 
Baaverton, Arrow/Kierulfl Elex Grp. .. . 
Baaverton. Component Resources Inc. 

King of Prussia, Time Elclms. ........ . 
Portland, Time Elctms. .............. .. 
Tigard, Arrow/Kierulfl Elex Grp ....... . 
Allentown, P. A. Peters .............. .. 
Braddock, Leff Elexs. ............... .. 
Mars, Almo Elclms. .................. . 
McKean, Advacom .................. . 
MonroeVille, Arrow/Kierulfl Elex Grp. 

503-840-6000 
216-246-3990 
216-349-4632 
614-885-0319 
614-668-3313 
918-252-7537 
503-646-3377 
503-645-6456 

503-641-8488 
215-337-0900 
503-684-3760 
503-684-1690 
215-434-5237 
412-351-5000 
412-931-5990 
814-476-7774 

.. . .. . . . . . . .. . . .. .. . .. . .. . . . . . . . .. . . ... 412-856-7000 
PA Norristown, Century Elctrns. .......... 215-631-5400 
PA Philadelphia, Almo Elclms. . . . . . . .. . . .. 215;696-4075 
PA Philadelphia, PEl/Genesis ............ 215-673-0400 
PA Pittsburgh, CAM-RPC Elctms. . . . . . . . . . 412-782-3770 
TX Richardson, Wyle Labs .. . . . . . . . . .. . . .. 214-235-9953 
TN Knoxville, Indl. Elctms. ............... , 615-573-7135 
TX Austin, Arrow/Kierulfl Elex Grp ........ 512-835-4180 
TX Austin, Hall-Mark Elex. Corp. .. . . . . . . .. 512-258-6648 
TX Austin, Time Elctms. .................. 512-339-3051 
TX CarrolRon, Arrow IKierulfl Elex Grp. •.. 214-360-8484 
TX CarroiRon, Time Elctrns. .............. 214-241-7441 
TX Dallas, Hall-Mark Elclrns. ............. 214-553-4300 
TX Dallas, Was-Garde Comps ............ 214-357"1768 
TX EI Paso, Ideal Industrial Elexs. ........ 915-779-6647 
TX Ft Worth, Allied Elclrns. . . .. . .. .. . . . . .. 817-336-5401 
TX Garland, Newark Elexs. ........... , .... 214-487-8144 
TX Houston, Arrow/Kierulfl Elex Grp. . . . .. 713-53Cl-4700 
TX Houston, Hall-Mark Elexs. Corp. ...... 713-781-6100 
TX Houston, Time Elctrns. .. . . . . . . . . . . . . . . 713-53()'0800 
TX Midland, E.S.I. ...... .. .. .. .. .. .. .. .. ... 915-694-9657 
UT SaH Lake CIIy, Wyle/EMG SaR Lake Cily 

....................................... 801-974-9953 
TX San AntoniO, Sherman Elex. .......... 512-224-1004 
TX Stafford, Southwest Elclrns. ........... 713-24Cl-4ooo 
WA Redmond, Shelley-Ragon. ..•. . .. .. . .. 206-883-2220 
UT SaR Lake CIIy, Arrow/Kierulfl Elex Grp. 

UT Salt Lake CIIy, Standard Supply ...... . 
UT W. Valley CIIy, Hall-Mark Elctrns. ..... . 
UT West Valley CIIy, Time Elclms. ....... . 
WA Elffilevue, Almac Elclms. .•..•......... 
WA Ballevue, Wyle/EMG Seattle •......... 
WA Kent Arrow/Kierulfl Elex Grp ......... 
WI New Berlin, Hall-Mark Elctms. Corp. .. 
WA Redmond, Time Elctms. ............ .. 
WI Milwaukee, Marsh Elctm.. . ....•...... 
PR Hato Rey, ArrO'N/Kierulfl Elex Grp ..... 

801-973-6913 
801-486-3371 
801-972-1008 
801-973-8181 
206-843-9992 
206-453-6300 
206-575-4420 
414-797-7844 
206-662-1600 
414-475-6000 
609-764-4384 

AUGAT/E;:S P. INC., Augal, Inc. 741 Flynn Road, 
Camaritlo, CA 93010-6056, Tel: 805.987-0909, TELEX: 66-
4467; FSC No.: 219-0430; Empl.: 135; SIs. Mgr: Eugene 
Sequiera 

AUGAT, INC., Interconnection Products Group, 
33 Perry Ave.P.O. Box 779, Attleboro, MA 02703, Tel: 617-
222-2202, TWX: 71 ()'391-0644; EmpL: 600; Sis. Mgr: Jim 
Fuchs; Dist. Mgr: Bill Hall ............... Co1722-1724 

Local Sales Offices & Reps 
PA Westchester, Augat InC: ...•.•......... 215-413-0231 
AL Huntsville, Augat Inc. ................. 205-662-0068 

624 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
AZ Phoenix, Augat SIs. ................... 602-224-6104 
AZ Phoenix, Spectrum Mktg. .......•...•. 602-944-0899 
CA Los Angeles, Wiley Co. ....•.•..••.... 213-666-1611 
CA San Diego. Wiley Co. ...........••.... 619-453-9018 
CA San Jose, Augat Sis. .. . . . . . . . • . . .• . . . . 408-249-6601 
CO Denver, Augat-Rocky Mt. Dis. ......... 303-757-2100 
CO Denver, Spectrum Mktg. ..•........... 303-480-9991 
CT MarlbOrough, Augat SIs. ...•.......... 203-295-8542 
FL casselberry, Augat Sis. ...••.......... 305-695-9232 
FL Coral Springs, Augat SIs. .•........... 305-474-2905 
FL Orlando, Augat SIs. ................... 305-352-2020 
GA Marietta, Augat Inc. ................... 404-256-0452 
HI Honolulu, Hawaii Elctms. ............• 808-845-8207 
IL Downers Grove, Rockford Controls .. , 312-960-2046 
IL Naperville, Augat Sis. ................. 312-357-9083 
IN Indianapolis, Luebbe SIs. ............. 317-845-7389 
IA Marian, Ensco-Rep, Inc. ............... 319-377-8551 
KS Countryside, Ensco-Rep, Inc. . . . . . . . . .. 913-384-0840 
KS WIChita, Ensco-Rep, Inc ............... 316-683-1070 
MD Silver Spring. NKA Inc. ................ 301-595-6141 
MA Canton, Augat Sis. .................... 617-762-3164 
MI Livonia, Luebbe SIs. .................. 313-477-3131 
MN Edina, Augat Sis. ..................... 612-925-0255 
MS Jackson, Glen While Assocs. ......... 601-856-5411 
MO Maryland Heights, Ensco-Rep, Inc. .... 314-423-3935 
NH Manchester, Augat SIs. ........ 603-647-7276 
NJ Bedminster, Augat Sis. ................ 201-781-1775 
NJ Cherry Hill, Trinkle SIs., Inc. ............ 609-795-4200, 

800-257-8210 
NJ Lincroft, NKA, Inc. (Gov't only) ........ 201-747-8453 
NY Selden, Augat SIs. .................... 516-331-1097 
NY Setauket, Augat SIs. .................. 516-331-1097 
NY Syracuse, Leonard D. Allen, Inc. . . . .. .. 315-437-8387 
NY Yonkers, Sonkin Assocs. .............. 914-968-8282 
NC Charlotte, Quantum Mktg. .. . . . . . . . . . . . 704-523-8828 
NC Raleigh, Quantum Mktg. .............. 919-846-5728 
NC Raleigh, Rick Bums Assocs. .......... 919-876-2224 
OH Cincinnati, Luebbe SIs. ............... 513-530-0600 
OH Cleveland, Luebbe SIs. .......... ,.... 216-333-0425 
OH Columbus, Luebbe Sis. ............... 614-431-0474 
OH Dayton, Augat Sis. .................... 513-256-6118 
OH Dayton, Luebbe Sis. .................. 513-294-0426 
OH Kettering. NKA, Inc. (Gov't only) ...... 513-296-0324 
OH Richfield, Geotronix . . . . . . . . . . . . . . . . • .. 216-659-6100 
OR Beaverton, Augat SIs. .. . . . . . . . . . . . . . .. 503-645-0644 
PA Pittsburgh, Luebbe Sis. ............... 412-364-0490 
SC Greer, Rick Bums Assocs. ...•........ 803-297-8486 
TX Dallas, Augat SIs. ..................... 214-788-4211 
TX Houston, Augat SIs. ................... 713-781-9343 
UT Murray, Butterworth Mktg. .. .. .. .. .. . .. 801-268-2244 
VA Charlottesville, Trinkle SIs. Inc. ........ 609-795-4200 
WA Bellevue, Augat Sis. .................. 208-451-9777 
WI West Bend, Rockford Controls ........ 800-323-1042 
PR Rio Piedras, DK Mktg. ................ 809-765-5380 
Can Mississauga, Ont., Augat Elctms. Inc. 

416-677-1500 

AUGAT, INC., Packaged Products Div., 33 Perry Ave, P. 
O. Box 659, Attleboro, MA 02703, Tel: 617-222-9635, 
TELEX: 710-391-0644 

AUGAT (PYLON CO., INC, P.O. Box 2510, Attleboro Falls, 
MA 02763, Tel: 617-899-7648, TELEX: 948095; EmpL: 200; 
Sis. Mgr: Chuck Harris 

AUGAT/RD~ 525 Randy Rd, Carol Stream, IL 60188, Tel: 
312-882-4100, TWX: 910-252-2118, FAX: 312-882-4562; 
FSC No.: 53337; Einpl.: 70; Sis. Mgr: John Deichl; Dis/. 
Mgr: John Deichl ........................ C0 1284-1285 

Local Sales Offices & Reps 
AL Huntsville, Alpha.. .. .. .. .. .... . .. . .... 205-533-0766 
AZ Phoenix, Augat SIs.-AZ ............... 602-224-6104 
AZ Phoenix, Spectrum Mktg. ..•.......... 602-943-9055 
CA Los Angeles. Wiley Co. ............... 213-666-1611 
CA San Diego, Wiley Co. ................. 619-571-2881 
CA San Jose, Augat SIs. ... .. .. . .. . .. .. ... 408-249-8801 
CO Denver, Spectrum Mktg. .............. 303-480-9991 
FL Orlando, Augat SIs. ................... 305-352-2020 
GA Tucker, Alpha.. . .. . .. .. . .. .. . .. . .. . ... 404-491-9430 
IL Carol Stream, Reed Oves. ............ 800-882-7333 
IL Downers Grove, Rockford Conhols ... 312-960-2046 
IN Indianapolis, Luebbe Sis. Co .......... 317-845-7389 
IA Marion, Ensco-Rep., Inc. .............. 319-377-6551 
KS Wichita, Ensco-Rep,lnc. .......•...... 316-683-1070 
MA Canton, Augat SIs. .................... 617-762-3164 
MI Livonia, Luebbe Sis. Co ............... 313-477-3131 
MN St Paul, Countryman ................. 612-845-9151 
MO Maryland HIs., Ensco-Rep., Inc. ....•.. 314-423-3935 
NY Selden, Augat SIs.-Metro.............. 516-331-1097 
NY Syracuse, L D. Allen .................. 315-437-8387 
NC Kernersville, Wallace EIctm. . . . . .. . . . .. 919-996-2742 
OH Cincinnati, Luebbe Sis. ............... 513-530-0600 
OR Beaverton, Augat SIs. .•.. . . . . . . . • . . . . . 503-645-0644 
PA Trevose, P.SA, Inc. ................... 215-245-0513 
SC Kemersville, Wallace Elec. Sis. .. . . . . . . 919-996-2742 
TN Murfreesboro, Alpha Mktg. ......•..... 615-696-6102 
TN Oak Ridge, Alpha Mktg. ............... 615-482-4681 

TX Dellas, Augat SIs. ...... ... ... .. ....... 214-788-4211 
TX Houston, Augat SIs.................... 713-781-9343 
UT Murray, Butterworth Mktg. .. .. . .. .. .... 801-268-2244 
WA Bellevue, Augat SIs. .................. 206-451-9777 
WI Westbend, Rockford Controls . ........ 800-323-1042 

Local Distributols 
CA Anaheim, Control Des. ................ 714-821-1516 
CA Gardena, calli. Swilch & Signal ....... 800-225-7924 
CA Los Angeles, Mester Dislr. ............ 213-452-1229 
CO Englewood, 1001. Elctms. •............• 303-694-9444 
FL Altamonte Springs, Control Design.... 305-788-3220 
IL Ariington Heights, Lo Dan Elctms. .... , 312-398-5311 
IL Carol Stream, Lectro Comps. ......... 312-880-0520 
IL Chicago, Newark Elctms. ............. 312-784-5100 
IN Ft Wayne, Bellinds. .................. '219-423-3422 
MA Middleboro, Glynn Elec. . .. . .. . •. . . . ... 617-947-4262 
MA Paabody, Tims Elec. .•...............• 617-532-6200 
MI Farmington Hills, Advent Elctms. ...... 313-477-1650 
MN Minneapolis, Conhol Des. ............. 612-721-6555 
MO St Louis, Tims Elctms. ............... 314-391-8444 
NJ Oaidon, Relay SpeciaHies ............. 201-337-1000 
NY Buffalo, Summil ...................... 716-887-2800 
NY Lynbrook, Peerless Radio ............. 516-593-2121 
NY Rochester, R Baker Elctms. .......... 716-586-9164 
OH Akron, Akron Elctm .................... 216-762-8818 
OH Columbus, ElM Equip. Co. ...... __ ... _ 614-236-0888 
OH Columbus, Elctms. Mktg. Co. ... . . . . . .. 614-299-4167 
PA Malvern, Control Des. .. .. .. .. .. .. .. ... 215-296-0150 
TX Dallas, Control Des. .................. 214-358-1441 
WI Green Bey, A-A Elec. ................. 414-499-0258 
WI' West Allis, Marsh Elctms .............. 414-475-6000 

FAX: 612-560-4099 
AULT, INCORPORATED, 1600 Freeway Blvd, 

Minneapolis, MN 55430, Tel: 612-560-9300, TWX: 910-
576-3435; EmpL: 300; Sis. Mgr: John Newhouse 
., . . . . . . . . .. . .. . . .. . . . . . . . . . . . . . . . . .. . . . . .. D0 1600-1601 

Local Sales Offices & Reps 
AL Huntsville, L & D, Inc. ................. 205-837-1469 
CA Los Angeles, A-F Sis. Eng.t/' Inc ....... 213-681-5631 
CA Orange County, A-F SIs. Engrg.lnc. ... 714-641-2903 
CA San Diego, A-F SIs. Engrg. inc. ........ 619-226-8424 
CA Santa Clara, Magna SIs. .............. 408-727-8753 
CO Denver, William J. Purdy . . . . . . . . . . . . .. 303-790-2211, 
CT Wallingtord, Marathon SIs., LTD ....... 617-875-3566 
FL Deerfield Bch, SIs. Engrg. Concepts Inc. 

. . . .. .. . . . . . . . . . . . .. . .. . .. .. . .. . .. .. ... 305-426-4601 
GA Atlanta, L & D, Inc. .................... 404-455-3483 
IL Arlington Hgts., MSI ...... .. . .. . .. .. ... 312-956-1000 
IA Des Moines, Beams Co. .............. 515-255-1148 
KS Shawnee Mission, Beams Co. ........ 913-831-0300 
MD Columbia, Detta III Assocs. ............ 301-730-4700 
MA Framingham, Marathon SIs., LTD ..... 617-875-3566 
MI Plymouth, Jay Mktg. Assocs. . . . . . . . . .. 313-459-1200 
MN Minneapolis, Cahill, Schmitz & Cahill 

MO St Louis, Beams Co. ................. . 
NJ Ocean, P. Saltier Assocs. ........... .. 
NY Lynbrook, P. Saltier Assocs. ......... . 
NC Greensboro, L & D, Inc. ............. .. 
OH Cleveland, Lyons Corp .............. .. 
OH Dayton, E. Lyons Co. .. .............. . 
OR Portland, Jas. J. Bacher Co. .......... . 
PA Philadelphia, AIHech Mktg. .......... . 
TX Austin, R. F. Kimball Co. .. ........... . 
TX Richardson, R. F. Kimball Co. . ....... . 
WA Seattle, Jas. J. Becker Co. .......... .. 
Can Toronto, Deskin SIs. ................. . 

Local Distributors 

612-646-7217, 
314-434-6448 
201-922-3014 
516-593-7880 
919-292-3201 
216-659-9224 
513-278-0714 
503-297-8744 
717-763-4126, 
512-443-5284 
214-231-3447 
206-285-1300 
416-475-1412, 

CA Cincinnati, Hughes Peters ............ 513-351-2000 
CA Long Bch, Power Sys. Disl!s. ......•.. 213-597·6957 
CA Milpitas, Power Sys. Distrs. ........... 408-263-1063 
CA Mountain View, USI Elctm. Comps. ... 415-969-5420 
CA San Diego, Tauber Elctms. ........... 619-274-7242 
CA Santa Monica, Distr. Specialists ....... 213-393-9666 
CA Van Nuys, Nail. Eledtro SIs. Corp. ..... 213-781-0505 
MA Sharon, Adcour ....................... 617-784-8123 
MO St Charlas, Finnigan Elctms. . . . . . . . . .. 314-946-6201 
UT Salt Lake CIIy, Sid. Supp. Co. ......... 801-453-3371 
Can St Lauren~ Que., Tech-Rep Elctrns., LId 

....................................... 514-337-6046 

AURIC CORP., 470 Frelinghuysan Ave, Newark, NJ 07114, 
Tel: 201-242-4100, FAX: 201-242~5796; Empl.: 35 

AUSTIN ELECTRONICS, The Austin Co, 17-01 Pollitt 
Drive, Fairlawn, NJ 07410, Tel: 201-794-0200, TWX: 710-
988-2262; Empl.: 100; .S/s. Mgr: FrankJ. Cerven 

AUTOMA 

FAX: 512-251-9685 
AUSTRON, INC., P.O. Box 14766, Austin, TX 78761-4766, 

Tel: 512-251-2341, TWX: 910-874-1366; FSC No.: 24872; 
EmpL: 130; Sis. Mgr: R Ellis .....•....... A0 1342-1343 

Local Sales Offices & Reps 
AL Huntsville, Sci. Devices - SE .......... 205-536-1969 
AZ Scottsdale, Territorial Mktg. ........... 602-994-8665 
CA Goleta, Thorsen Co ................... 805-964-8751 
CA MIn. View, N.s. Westronics . . . . . . . . . . .. 415-960-1111 
CA Signal HilL Thorson Co. ............... 213-595-0361 
CO Englewood, Sierra Tech. Grp. ......... 303-780-1700 
FL Coral Springs, Scientific OVeS.-S.E. .... 305-755-4453 
FL Orlando, Sci. Devices - SE ............ 305-841-8180 
FL Shalimar, Sci. Devices - SE ........... 904-651-4407 
GA Snellville, Sci. Devices-SE ............ 404-979-7971 
IL Elk Grove, Loren Green Assoc. ....... 312-593-0282 
IN Indianapolis, Lqren Green Assoc. ..... 317-293-9827 
MA Reading. Scheinleln Assocs. .......... 617-944-2304 
MI Union Lake, Ashby Assocs. ........... 313-383-1100 
MN Minneapolis, Loren Green Assoc. ..... 612-571-8666 
NY Frankfort, Kapilal Inslr. SIs. . . . . . . . . . . .. 315-894-4245 
NY Huntington, COB Entprs. .............. 516-692-5200 
NC Winston Salem, Sci. Devices-SE ...... 919-765-5776 
OH Dayton, Ashby Assocs. ............... 513-461-2668 
OH Lyndhurst, Ashby Assocs. ............. 216-461-0826 
OK Park Hill, Scientific OVeS.-S.W ......... 918-457-4888 
oA Beaverton, Cascade Data Mktg. . . . . . .. 503-641-9266 
PA N. Wales, Sci. Devices - Phila ........ 215-699-7707 
TX Austin, Scientific OVes.-S.W ............ 512-442-8215 
TX Houston, Sci. Devices - Gullcoast..... 713-864-1711 
TX Richardson, Sci. Devices - SW ........ 214-231-8106 
TX San Antonio, Scientific OVeS.-S.W. .... 512-736-3164 
VA Reston, Austron ...................... 703-471-7963 
WA Kirkland, Cascade Data Mktg. .. ,...... 206-747-8190 

AUTODESK. 2320 Marinship Way, Sausalijo, CA 94965, Tel: 
415-332-2344, TELEX: 275946, FAX: 415-331-8093; 
EmpL: 388; Sis. Mgr: Richard Cuneo, Dir. 01 SIs.; Dis!. Mgr: 
Rex Johnson 

AUTOMATED PRODUCTION CONCEPTS, 63 Hillside 
Terrace, Wayne, NJ 07470, Tel: 201-631-8300, TELEX: 
130120; Empl.: 4 

AUTOMATED PROD. EQUIP. CORP., .142 Peconic Ave, 
Medford, NY 11763, Tel: 516-654-1197, TWX: 510-228-
2120, FAX: 516-289-4735; FSC No.: 57216; Sis. Mgr: 
Arthur Ayala 

AUTOMATIC COILCORP., Sub. Designatronics, 
Inc_, 3545 N.W. 71st st Dept E, Miami, FL 33147, Tel: 
305-696-6660, FAX: 305-696-0626; FSC No.: 03765; 
Empl.: 245................... A0 1194-1197, 1498-1501 

Local Sales Offices & Reps 
AL Huntsville, Hughes Assocs. .......... . 
CA Huntington Beach, Mil-Com Sis. ..... . 
CA MIn. View, Fetty/SChoenduve ........ . 
CA San Diego, Mi~m SIs. ............. . 
CA Thousand Oaks, Mil-Com SIs. ....... . 
FL Pensacola, Hughes Assocs. ......... . 
GA Norcross, Hughes Assocs. ........... . 
IL Downers Grove, Rockford Controls Co. 

RD. 

205-533-9108 
714-84Q-2424 
415-962-6330 
619-484-3402 
805-847-8569 
904-433-1787 
404-662-1587 

312-360-2048 

Over 
1,000.000 
Terminal 
Blocks 

in StOCk. 8 Over 
8.000.000 
Relays & 
SWitches 
In Stock. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 625 



AUTOMA Manufacturers and ··Salles· Offices· Directory 
MS Corinth, Hughes Assocs............... 601-287-2915 
NJ Paramus, Design EIcIms. ............. 201-845-6224 
NY E. Syracuse, Nycom . ............•.... 315-437-8343 
NC Cay, Hughes Assocs. .. .............. 91s.467-7029 
Oii Medina, Rockford Controls Ohio, Inc. 

................•...•.•..•.•......••... 216-725-3705 
PA McKees Rocks, Rockford Controls of Ohio 

.... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... 412-33H)3OS 
TN Jonesboro, Hughes Assocs. .......... 615-753-2719 
VA Fairfax, Schibley Assocs., Inc. ......... 703-591-3008 

AUTOMATIC CONNECTOR, 'INC., 400 Moreland Ad., 
Commack, NY 11725, Tel: 516-543-sOoo, lWX: 51()'226-· 
3744; FSC No.:94375; EmpL:250; SIs. Mgt:William 
'Pitcher 

AUTOMATIC SWITCH CO. so-so Hanover Road, 
Flortlam Park, NJ 07932 Tel: 1-201-966-2000, TELEX: 
136422; EmpL: 1,200; SIs. Mgt: Wayne Bouchard 

AUTOMATIC TIMING & CONTROLS CO. 201 So. 

Local Sales Offices & Reps 
CO Denver, Tessco .................. ,.... 303-778-1119 
IA Marlon, ~ ................... 319-3n-8550 
KS Wichita,~ ........... , ....... 31~1070 
Me Maryland Hgts., Ensco Rep Inc. ....... 314-423-3935 
NE Co\Intryside, Ensco Rep .............. 913-384-0840 

AVIBANK MANUFACTURING, INC. 210 S. VlCIOry Blvd., 
Burbenk, CA 91503, Tel: 81!H143-433O, TWX: 910-496-
2215; FSC No.: 84256; EmpL: 485; SIs. Mgt: D. Ladin 

FAX: 201-382-4996 
Gulph Ad., King of Prussia, PA 19406, Tel: 215-337-5500, AVIONIC INSTRUMENTS, 1414 Randolph Ave., Avenel, 
BOo-441-8245, 'TELEx: 84-8437; EmpL: 300; SIs. Mgr: R. NJ 07001, Tel: 201-388-3500. TELEX: 844413; EmpL: 160; 
L swanson SIs. Mgt: Bryce WI9deman; DIst. Mgr: George Kostick 

AUTOMATION DISPLAYS INC. 3533 N. WhHe Ave., Eau 
Claire, WI 54703, Tel: 71~595; EmpL: 19 

AUTOMATION PRODS. INC. 3030 Max Roy, HoUston, 
TX nooa. Tel: 713-86&-0361, TELEX: n5-959 

AUTOMATION UNUMITEO, Icon Corporation, 134 
New Boston St., Woburn, MA 01801, Tel: 617-933-7288, 
FAX: 617-933-2042; SIs. Mgt: Rich Farley; DIst. Mgt: 
Kevin Bagaline 

AUTOROlL MACHINE CORPORATION, 11 River St., 
Midtlleton, MA 01949, Tel: 617-7n-216O, TELEX: 940250, 
FAX: 617-7n-9453; EmpL: 65 

Local Sales Offices & Reps 
CA Woocjland Hills, Autoroll West ........ 816-340-5098 
IL Schaumburg, Autoroll Central ......... 312-894-4474 
MA Middlelon, Aul0r01l Northeast ......... 617-7n-2160 
NY Glendale, Autoroll East ............... 718-456-5807 
WI Green Bay, Autoroll Central .. • ••• • . . • . 414-494-5166 

AUTOSPUCE, INC. 59-12, 37th Ave, Woodside, NY 113n, 
Tel: 716-429-0500, TELEX: 420902, lWX: 968171; EmpL: 
115; SIs. Mgt: O. Nedelkovich 

AUTO-SWAGE PRODS. 728 River Ad., Shelton, CT 
06484, Tel: 203-929-1401, TELEX: 963-542; EmpL: 170; 
SIs. Mgt: H. K Feaster 

AUTOTROL CORPORATION, P.O. Box 557, Crystal 
Lake, IL 80014, Tel: 815-459-3060, TELEX: 72-2417, FAX: 
815-459-3227; EmpL: 140; SIs. Mgt: Loris Thacker 

AUTRONICS CORP. 314 E. Live Oak, SIs. A, Arcadia, CA 
91006, Tel: 818-445-5470, lWX: 91 ()'582-321a, FAX: 818-
446-0014; FSC No.: 03972; EmpL: 60; SIs. Mgt: Annabelle 
Cloud 

AVA ELECTRONICS CORPORATION, P.O. Box 184, 
4000 Bridge St., Drexel Hil~ PA 19026, Tel: 215-294-2500, 
TELEX: 3711411, FAX: 215-259-8379; EmpL: 100; SIs. 
Mtjr: William McKinley; DIst. Mgr: Michael Ward 

AVA INSTRUMENTATION, INC. 6010 Highway 9, Ben 
Lomond, CA 95005, Tel: 406-336-2281, TELEX: 
5101007906 AVA; FSC No.: 61933; EmpL: 7; SIs. Mgr: 
Allan Hughes 

Local Sales Offices & Reps 
CA Glendale, King Engrg.................. 818-507-()881 
CA SUnnyvale, Datarep ................... 408-73().2121, 
MA Chelmsford, Bomara .................. 617-452-2299 
I;'A Huntingdon Valley, Lynber Grp. ....... 215-947-3554 
Can Quebec, Techmatron ,................ 514-335-7604 

AVANTEK, INC. 3175 Bowers Ave., Santa Clara, CA 95054, 
Tel: 408-727-0700. TELEX: 34-6337, lWX:31()'371-8717; 
EmpL:3200 

AVEL-UNDBERG, INC_ 5 Old Town Park Ad., UnH 47, 
New MiHord, CT osna, Tel: 203-355-47'11, FAX: 203-354-
8597; EmpL: 8; SIs. Mgt: Melanie B. Roman ... A'2192 

Local Distributors 
CT Walingford, Sager EIcli'L Supp. Co. . . . • 203-265-4800 
MAHingham, Sager EIcIi'L Supp. Co. ...... 617-749-6700 
MA Hingham, 5agerElectricaI SUpp. Co... 617-749-6700 

AVEX ELECTRONIcs, 1683 Winchester Ad., P.O. Box 
1026, Bensalem, PA 19020, Tel: 215-636-1515, BOo-345-
1295, FAX: 215-638-91 08; FSC No.: 58414; SIs. Mgr: Mike 
Battery BatJey; DIst. Mgt: Mike BatJey .... 001438-1440 

. ... ... ........ . ...... . ....... 001603-1605, 2074-2080 

AVTECH 
FAX: 613-226-2802 

AVTECH ELECTROSYSTEMS LTD., P.O. Box 5120, 
SIn F, Ottawa, Ontario, Canada K2C 3H4, Tel: 613-226-
5n2, TELEX: 053-4591; EmpL: 8 ................ 001211 

Local Sales Offices & Reps 
NY Ogdensburg, Avtech Electrosysterns Ltd. 

....................................... 315-472-5270 
Can Ottawa, Ont,Avtech Erectrosystems Ltd. 

.. .. .... .. . .. .. .. . .. .. . . .. .. . . .. .. .. ... 613-226-5772 

WJ 
Unitron 

FAX: 214-341-2099 
AVTEL DIV., UNITRON INC., 10925 Miller Rd., Dallas 

TX 75238, Tei: 214-34().8800, TELEX: 882511; FSC No.: 
6130; EmpL: 75; SIs. Mgr: R. L Beutel... 002158-2160 

Local Sales Offices & Reps 
CA Manhattan Belt, UnHron Inc. .......... 213-379-7901 
CA Sunland, Unitron (Jim Crevier) ........ 818-352-7348 
KS Mission, West & Assocs. .... . .. .. .. ... 913-236-5358 
MN St Pau~ Power Mation .. .. .. . .. .. .. ... 612-645-0781 
Me Ellisville, Maynard & Assocs. .......... 314-256-6899 
NC Charlotte, Bruster Lawing & Assocs... 803-831-1205 
SC Mt Pleasant, Bruster Lawing & Assocs. 

803-884-5748 
VA Midlothian, Bruster Lawing & Assocs. 

804-794-3879 

FAX: 803-626-2442 
AVX CORPORAnON, Box 887, Myrtle Belt, SC 295n, 

Tel: 803-446-8411,lWX: 810-661-2252; FSC No.: 91<916; 
SIs. Mgr: Allan Cole; DIst. Mgr: Robert Bums 
................................. A'1023-1026; 801009 

Local Sales Offices & Reps 
AL Huntsville, Beacon EIcIms. .. . . . . . . . . .. 205-881-5031 
AZ Scottsdale, Interstate Mktg. ........... 602-244-9050 
CA San Diego, Interstate Mktg. ........... 619-693-3220 
CA San Jose, Quadrep Inc. ............... 408-432-3300 
CA Woodland Hills, Interstate Mktg. Assocs. 

.. .. .. .. . .. .. .. .... .. . .. .. . .... .. . .... . 818-883-7606 
CO Englewood, Thorson Rocky Mt Inc. •.. 303-779-3435 
FL casselberry, Dyne-A-Mark ............ 305-831-2822 
FL Cleetwater, Oyne-a-Mark ............. 813-441-4702 

FL Fort Lauderdale, Oyne-a-Mark ........ 305-nl-8501 
GA AUanIa, Beacon EIctms. .•..... ,. . .•. . • 404-256-9640 
IL Chicago, M. Gottlieb Assocs. ..... ..... 312-n5-1151 
IL Ilasca,Janus, Inc. ............ , ........ 312-25Q.9650 
IL Waukeska, Janus, Inc. ................ 414-542-7575 
IN Ft Wayne, F.J. Cempisano Co. ........ 219-486-6443 
IN Indianapolis, Frank J. Cainpisano ..... 317-253-7651 
IN Kokomo, M. GotIHeb Assocs. .....••... 317-455-0444 
IA Cedar Rapids,RF. Welch ............ 319-382-8824 
KS Spring Hil~ Beneke & McCaul •.. ...... 816-765-2998 
MD Baltimore, Buigin-Kreh Assocs. ....... 301-285-6500 
MA Chelmsford, J.E. Boeing Co. .... ;..... 617-256-5800 
MI Farmington Hills, J. L Montgomery ..•. 313-489-0099 
MI Fin!, M. Gottlieb Assocs. .............. 313-732-3922 
MN Minneapolis, ComstrancIInc. .......... 612-788-8234 
Me Grandview, Beneke & McCaul ........ 816-765-2998 
NJ Bellmawr, Thomas Assocs., Inc. ....... ~2800 
NM Albuquerque, Thorson-Oesert Stales, Inc. 

• .. .. .. • .. .. .. • .. .. • .. .... .. .... .. . .. .. 505-293-6555 
NY Ithaca, Bob Dean, Inc. ................ 607-257-1111 
NY Melville, Corntronic Assocs. .... ... .. .. 516-249-0505 
NY' Wappingers Falls, Bob Dean, Inc. •.•.• 914-297-8406 
NC Raleigh, TIngen Technical Sales .. .... 919-876-4440 
OH Beaverton, Western Tech Sis. . . .. . . . .. 503-844-8880 
OH Cincinnati, F.J. Cempisano Co. ........ 513-574-7111 
OH Columbus, Frank J. Cempisano .•.•... 614-876-5405 
OH Dayton, Schmidt & Assoc. ............ 513-293-8652 
OH Medina, Frank J. Cempisano ... . . . . . . . 216-722-5550 
OK Tulsa, Ammon & Rizos ............... 916-883-8788 
PA Coraopolis, F.J. Cempisano Co. ....... 412-264-5151 
TX Austin, Ammon & Rizos Co............ 512-454-5131 
TX Houston, Ammon & Rizos Co. ........ 713-781-8240 
TX Richardson, Ammon & Rizos Co. ..... 214-844-5591 
UT Salt Lake cny, Thorson Rocky Mt Inc. 

VA Lynchburg, Burgin-Kreh Assoc. ....... 
WA Bellevue, Western Tech. SIs. •......... 
WA Spokane, Western Techn. Sis. ...... .. 
PR Santurce, Mil~Bem .................. . 
Can British Cofumbia, Longman Sis. ' ...... . 
Can Kirkland, Que., Longman Sis. ......... . 
Can Mississauga, Ont, Longman Sis. ....•• 
Can Ottawa, Ont, Longman Sis. .......... . 

Local Distributors 
AL Huntsville, Arrow/Kieruilf ........... .. 
AL Huntsville, R M. Elcli'ns. ............ .. 
AZ Phoenix, Arrow/Kieruilf EIcIms. ...... . 
AZ Phoenix, Halirnari< EIcIms. ; .......... . 
AZ Phoenix, Kierullf EIcIms. ............ .. 
AZ Phoenix, Marsheilineis. ............. .. 
AZ Phoenix, WyIe EIcIms. ............... . 
AZ Tempe, Arrow EIcIms. .............. .. 
CA CaIabesas, WyIe Labs./EMG ........ . 
CA canoga PIc., Hallmark EIcIms. ...... " . 
CA Chatsworth, Arrow/Kieruilf EIcIms. .•.. 
CA Chatsworth, IEC .................... .. 
CA Chatsworth, Kierullf Elcli'ns. .......... . 
CA Chatsworth, Marshailinds. .......... .. 
CA Chatsworth, ShelJey-Ragon .......... . 
CA Chatsworth, ShelJey-Ragon EIcIms. '" 
CA CHrus Hgts., Hallmark EIcIms. ........ . 
CA Cypress, Kierullf .................... .. 
CA EI Monte, Marshall EIcIi'ns ........... . 
CA EI Monte, Marshall EIcIms. .......... .. 
CA EI Segundo, WyIe EIcIms. ............ . 
CA Garden Grove, National EIcIms. ...•.. 
CA Garden Grove, National EIec. Corp. .•. 
CA Hayward, Arrow EIcIms. ............. . 
CA Irvina, IEC .......................... .. 
CA Irvine, Marsheilinds. ................ .. 
CA Irvina, WyIe EIcIms. .................. . 
CA Milpitas, CaIlIomia Gapacitor, Inc. ••... 
CA Milpitas, Marshallinds. .............. .. 
CA Milpitas, Projections Unlld. .......... .. 
CA Rancho Cordous, WyIe EIcIms. ......• 
CA Rancho Cordova, Marshailineis. .....• 
CA Sacramento, IEC .............. ; .... .. 
CA San Diego, Arrow/Kieruilf EIcIms. ..•. 
CA San Diego, Arrow/Kieruilf EIcIms. ... . 
CA San Diego, Hallmark EIcIms. ........ .. 
CA San Diego, Marshall lneis. ............ . 
CA San Diego, Neumann EIcIms. •...•.•.. 
CA SanDiago, Projections UnIId. ........ . 
CA San Diego, WyIe EIcIms. ............ .. 
CA San Jose, Celec/Future ............ .. 
CA San Jose, Eric EIctms. .............. .. 
CA San Jose, Hallmark EIcIms. .......... . 
CA San Jose, IEC ....................... . 
CA San Jose, Kierullf EIcIms. ............ . 
CA Santa Clara, WyIe EIcIms. .......... .. 
CA Southgate, Future EIcIms. .......... .. 
CA SUnnyvale, Arrow/Kieruilf EIcIms. .•..• 
CA Torrance, Hallmark EIcIms. .......... . 
CA Tustin, Arrow/Kieruilf EIcIms. ........ . 
CA Tustin, Hallmark EIcIms. ............ .. 
CA Tustin, Kierullf EIcIms. .............. .. 
CA Tustin, Projections Unlld. ............ . 
CA Westlake VL, Distel .................. . 

801-973-7969 
804-239-2826 
206-841-3900 
509-922-7800 
609-722-8942 
804-831-4744 
514-894-3911 
416-8n-8100 
613-584-0100 

205-837-8955 
800-633-2046 
602-437-0750 
602-437-1200 
602-437-0750 
802-496-0290 
802-249-2232 
802-988-4800 
816-88().9001 
818-716-7300 
818-701-7500 
816-998-2200 
816-407-2500 
816-407-4100 
816-998-3333 
818-996-3333 
916-722-8800 
714-22Q.8300 
816-459-5500 
816-459-5500 
213-322-8100 
714-882-n49 
714-882-n44 
415-487-8417 
714-837-9960 
714-659-5050 
714-863-9953 
408-282-8000 
406-942-4800 
408-842-1717 
916-638-5282 
916-835-9700 
916-424-5297 
619-585-4800 
619-278-2112 
619-268-1201 
619-576-9800 
619-695-3005 
619-453-7900 
619-585-9171 
406-434-1122 
408-432-1111 
406-432-0900 
408-435-1000 
406-971-2800 
408-727-2500 
213-n3-8521 
408-745-6800 
213-217-8400 
714-838-5422 
714-669-4100 
714-731-5711 
714-544-2700 
805-495-9998 

626 North American offices only. For worldwide reps &distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
co Aurora, Arrow Elctms ................. . 
CO Denver, Integrated Elctrns. ........... . 
CO Denver, IEC ........................ .. 
CO Englewood, Alrow IKierulff ........... . 
CO Englewood, Hallmark Elctms. ........ . 
CO Englewood, Kierulff Elctms. .......... . 
CO Thornton, Marshall Inds. ............. . 
CO Thornton, Wyle Dist Gp. ............. . 
CO Westminster, Future Elctrns .......... . 
CT Bethel, Future Elctms. .............. .. 
CT E. Haven, J. V. Elctms. .............. .. 
CT E. Haven, J.V. Elctms. ................ . 
CT Meriden, RC/Jaco Elctrns. ........... . 
CT Orange, Milgray Elctms. ............. . 
CT Wallingford, Almo .................... . 
CT Wallingford, Arrow/Kierulff Elctms. ... . 
CT Wallingford, Cronin Elctrns. .......... . 
CT Wallingford, Hall-Mark Elctms. ....... . 
CT Wallingford, Kierulff Elctrns. .......... . 
CT WalNngford, Marshall Elctms. ........ . 
FL ARarnonte Springs, Arrow/Kierulff .... . 
FL Deerfield, Arrow/Kierulff ............ .. 
FL Fl Lauderdale, N.R.C ................. . 
FL Fl Lauderdale, NRC Elctms .......... . 
FL Orlando, Marshall Elctms. ............ . 
FL Palm Bay, Arrow/Kierulff Elctrns. .... . 
GA Norcross, Arrow/Kierulff Elctms. ..... . 
GA Norcross, Marshall Elctrns. .......... . 
IL Bensenville, Milgray Elctms. ......... . 
IL Chicago, NEP Elctrns. ............... . 
IL Chicago, NEP Elctms., Inc ............ . 
IL Rasca, Arrow/Kierulff ................ . 
IL Lisle, Components, Inc. . ............. . 
IL Lombard, Shelley-Ragon ............ . 
IL Rolling Meadows, RM Elctrns. ....... . 
IL Schaumburg, Marshall Elctrns ........ . 
IN Indianapolis, Arrow/Kierulff Elctms. .. . 
IN Indianapolis, Hall-Mark Elctms. ....... . 
IN Indianapolis, RM Elctrns. ............. . 
IA Cedar Rapids, Arrow/Kierulff ........ . 
KS lenexa, Arrow/Kierulff Elctms ........ . 
KS lenexa, Hallmark Elctrns. ............ . 
KS lenexa, Marshall Inds. .............. .. 
MD Columbia, Arrow/Kierulff ............ . 
MD Gaithersburg, M.S. Elctrns. ........... . 
MD Gaithersburg, Marshall Elctms. ....... . 
MD Rockville, M.s. Elctrns. ............... . 
MD WMe Marsh, Reseol BaRimore ...... . 
MA Billerica, Hal~Mark Elctrns. ........... . 
MA Billerica, Kierulff Elctrns. •............. 
MA Burlington, Marshall ................. . 
MA Canton, Almo ........................ . 
MA Needham, Cronin Elctms ............. . 
MA Needham, Cronin Elctms., Inc. . ..... . 
MA Westboro, Future Elctrns. ............ . 
MA Wilmington, Arrow IKierulff ........... . 
MA Wilmingfon, Milgray Elctms. .......... . 
MA Wilmington, RCI Jaco ................ . 
MI Ann Arbor, Alrow/Kierulff Elctms. .... . 
MI Grand Rapids, Arrow/Kierulff Elctrns. 

MI Grand Rapids, R.M. Elctrns. .......... . 
MI Grand Rapids, RM Elctrns. ........... . 
MI Livonia, Marshall EIctrns. ............ . 
MN Eden Prairie, Hal~Mark Elctms. . ..... . 
MN Edina, Arrow/KieruIff Elctms. ........ . 
MN Plymouth, Marshall Elctms. .......... . 
MN Sl Paul, Shelley-Ragon .............. . 
MN St Paul, Shelley-Ragon, Inc. . ........ . 
MO Bridgeton, Marshall Inds. ............. . 
MO Earth City, Hallmark Elctms. ......... . 
MO Stlouis, Arrow Elctrns. .............. . 
MO St louis, Kierulff Elctrns .............. . 
NH Manchester, Arrow Elctms. .......... . 
NH Manchester, Alrow/Kierulff .......... . 
NH Manchester, Cronin Elctrns ........... . 
NJ Camden, General Radio ............ .. 
NJ Clifton, J-Mar Elctrns. ................ . 
NJ Fairfield, Future Elctrns. .............. . 
NJ Fairfield, Marshall Elctrns. ............ . 
NJ MarRon, Arrow/Kierulff Elctms. ...... . 
NJ Ml laurel, Marshall Elctrns ........... . 
NJ Parsippany, Arrow/Kierulff .......... .. 
NJ Totowa, Jaco ........................ . 
NM Albuquerque, Arrow/Kierulff Elctrns. .. 
NY Bohemia, Shelley-Ragon ............ . 
NY Farmingdale, Milgray Elctms. ........ . 
NY Hauppague, AIrow Elctrns. ........... . 
NY Hauppauge, Future Elctms. . ......... . 
NY Hauppauge, Jaco Elctrns ............. . 
NY Liverpool, Future Elctms. . ........... . 
NY lynbrook, Patriot .................... . 
NY Melville, Arrow Elctrns. .............. .. 
NY Melville, Arrow Elctms ................ . 
NY Rochester, Arrow lKierulff Elctms. .... . 
NY Rochester, Future Elctms. ........... . 
NY Rochester, Hal~Mark Elctrns. . ....... . 
NY Rochester, Marshall Inds. ............ . 

303-696-1111 
303-292-6121 
303-292-6121 
303-790-0188 
303-790-1662 
303-790-4444 
303-451-8444 
303-457-9953 
303-650-0123 
203-743-9594 
203-469-2321 
203-469-2321 
203-235-1422 
203-795-0711 
203-269-6601 
203-265-7741 
203-625-3134 
203-269-0100 
203-265-1115 
203-265-3822 
305-682-6923 
305-429-8200 
305-772-4500 
305-772-4500 
305-841-1878 
305-725-1460 
404-449-8252 
404-423-5750 
312-350-0490 
312-625-8400 
312-625-8400 
312-250-0500 
312-652-7707 
312-629-8833 
312-364-6622 
312-490-0155 
317-243-9353 
317-872-8875 
317-291-7110 
319-395-7230 
913-541-9542 
913-888-4747 
913-492-3121 
301-995-6002 
301-92HJ200 
301-235-4464 
301-921-0200 
301-529-0500 
617-935-9777 
617-667-8331 
617-272-8200 
617-821-1450 
617-449-2000 
617-449-5000 
617-933-7760 
617-935-5134 
617-657-5900 
617-213-1860 
313-971-6220 

616-243-0912 
616-531-9300 
616-531-9300 
313-525-5850 
612-941-2600 
612-830-1800 
612-559-2211 
612-642-2828 
612-642-2878 
314-291-4650 
314-291-5350 
314-567-6888 
314-997-4956 
603-666-6968 
603-668-6968 
603-624-0105 
609-964-8560 
201-772-6400 
201-227-4387 
201-882-0320 
609-596-8000 
609-234-9100 
201-538-0900 
201-942-4000 
505-243-4566 
516-567-7751 
516-420-9800 
516-231-1000 
516-234-4000 
516-273-5500 
315-451-2371 
516-599-6881 
516-694-8800 
516-391-1640 
716-427-0300 
716-272-1120 
716-244-9290 
716-235-7620 

NY Rochester, Milgray Elctrns. ........... . 
NY Rome, Rome ........................ . 
NY Rome, Rome Elctms. ................ . 
NY Ronkonkarna, Tri-Start .............. .. 
NY Ronkonkoma, Tri-Start Elctms .. , ..... . 
NC Raleigh, Arrow lKierulff Elctms. ...... . 
NC Winston Salem, Arrow IKierulff ....... . 
OH Akron, Akron ........................ .. 
OH Centerville, Arrow/Kierulff Elctms. ... . 
OH Cleveland, Kierulff Elctms. ........... . 
OH Columbus, Arrow lKierulff ............ . 
OH Dayton, Marshall Elctms. ............ . 
OH Solon, Arrow/Kierulff Elctms. ........ . 
OH SolOn, Hall-Mark Elctms. ............ .. 
OH Worthington, Hal~Mark Elctms. ...... . 
OK Tulsa, Arrow IKierulff Elctrns. . ....... . 
OR Beaverton, Almac Elctms. ............ . 
OR Beaverton, Arrow IKierulff ............ . 
OR Beaverton, Future Elctms. ........... . 
OR Beaverton, Integrated Elctrns ......... . 
OR Beaverton, Marshall Inds. ............ . 
OR Hillsboro, Wyle labs./EMG .......... . 
OR Portland, Arrow Elctrns. .............. . 
OR Portland, Kierulff Elctms. ............. . 
PA McKean, Advacom, Inc ............... . 
PA Monroeville, Arrow/Kierulff Elctrns. .. . 
PA Philadelphia, Almo Elctms ............ . 
TX Austin, Arrow/Kierulff Elctms ......... . 
TX Carrol Ron, Arrow IKierulff ............ . 
TX Dallas, Hallmark Elctms. ............ .. 
TX Dallas, RM. Elctms. .................. . 
TX Houston, Arrow/Kierulff .............. . 
TX Richardson, Jaco .: .................. . 
UT SaR Lake City, Arrow Elctrns. 
UT Satt lake City, AIrow/Kierulff Elctms. 

716-235-0830 
315-337-5400 
315-337-5400 
516-737-2200 
516-737-2200 
919-876-3132 
919-725-8711 
216-762-8818 
513-435-5563 
216-631-5222 
614-436-0928 
513-896-4460 
216-248-3990 
216-349-4632 
614-888-3313 
918-252-7537 
503-629-8090 
503-646-6456 
503-645-9454 
503-641-1690 
503-644-5050 
503-640-6000 
503-684-1690 
503-641-9153 
814-476-7774 
412-856-7000 
215-698-4000 
512-835-4160 
214-38D-6464 
214-343-5000 
214-235-3100 
713-530-4700 
214-235-9575 
601-972-0404 

. . . .. . .. . .. . . . . . . . . . . . .. . . . . . . . . . . . . . .. 801-973-6913 
UT Satt lake City, Future Elctrns. ......... 801-972-8489 
UT SaR Lake City, Hallmark Elctms ....... 801-972-1008 
UT Satt lake City, Integrated Elctms. ..... 801-296-1869 
UT SaR lake City, Marshallinds. ......... 801-485-1551 
UT SaR Lake City, Wyle LabsJEMG ...... 303-457-9953 
WA Bellevue, Almac ........... 206-643-9992 
WA Bellevue, Almac Elctrns. .............. 206-643-9992 
WA Bellevue, Arrow Elctms. .. . . . . . . . . . . . .. 206-643-4800 
WA Bellevue, Marshalllnds. ............... 206-747-9100 
WA Bellevue, Wyle Elctms. . . . . . . . .. . . . . ... 206-453-8300 
WA Kent, Arrow/Kierulff .................. 206-575-4420 
WA Kent Kierulff Elctrns. . . .. . . . . . . . . . . . . .. 206-575-4420 
WA Redmond, Future Elctms .............. 206-881-8199 
WA Redmond, Integrated Elctrns. 206-455-2727 
WI BrOOkfield, Arrow Elctms. ............. 414-792-0150 
WI New Berlin, Hall-Mark Elctms ......... 414-797-7844 
WI New BerNn, NEP Elctms. .............. 414-785-9100 
WI Waukesha, Marshallinds. ............. 414-797-8400 
PR Hato Rey, Arrow/Kierulff .............. 809-764-4384 
Can Downsview, Ont, Future Elctms. ...... 416-636-4771 
Can Mississauga, Ont, Arrow/Kierulff Elctrns. 

. . .. . . . . .. . . .. . . .. . . . . . . . . . . . . . . . . . . . .. 416-672-7769 
Can Montreal, Que., Arrow/Kierulff Elctrns. 

Can Montrea~ Que., Arrow, ltd ........•... 
Can Nepean, Ont, Arrow/Kierulff Elctms. .. 
Can Ottowa, Ont, Future Elctrns. . ........ . 
Can Pointe Claire, Que., Future Elctms. ... . 
Can Quebec, Que., Arrow/Kierulff Elctrns. 

514-735-5511 
514-735-5511 
613-226-6903 
613-82D-8313 
514-694-7710 

................................ 418-687-2431 
Can Willowdale, Ont, Milgray Elctrns. ...... 416-756-4481 

AXEL ELCTRNS., General Signal Corp., 134-20 
Jamaica Ave., Jamaica, NY 11418, Tel: 718-291-3900, 
TWX: 710-582-2618; FSC No.: 13058; Empl.: 250; Sis. 
Mgr" J. AlaimO, VP SIs. 

NORMAN N. AXELROD ASSOCS., Electro-Optical, 
Laser & Machine Vision Sys. 445 East 88th Street 
New York, NY 10028, Tel: 212-228-0900 

AXIAL MAGNETICS, Tencallnc., 450 w. Los Angeles 
Ave., Simi Valley, CA 93065, Tel: 818-996-4650, TElEX: 
551891; Sis. Mgr" K G. Kroll ............ " .... B·1195 

AXIS CORPORATION, 7825 Engineer Rd. Ste. 208, San 
Diego, CA 92111, Tel: 619-560-7737, TElEX: 325144; FSC 
No.: 9S849; Empl.: 12; Sis. Mgr" Mark J. Prager 

AYDIN CORP. 700 Dresher Rd. Horsham, PA 19044, Tel: 
215-657-7510, TElEX: 685-1211, FAX: 215-657-3830; 
Empl.: 2,000; Sis. Mgr" B. Jack Miller 

AYDIN CONTROLS, 414 Commerce Dr. Fl Washington, 
PA 19034, Tel: 215-542-7600, TELEX: 6851057, TWX: 
510-661-0518; Empl.: 533; Sis. Mgr; Joseph J. Taylor 

AYDIN MICROWAVE, 75 East Trimble Rd, San Jose, CA 
95131, Tel: 408-946-5600, TElEX: 4990756, TWX: 910-
338-0216; Empl.: 200; Sis. Mgr" Dan Davis 

BALDOR 

AYDIN RADAR & F:W DIVISION, Div. of Aydin 
Corporation, 32 Great Oaks Boulevard, San Jose, CA 
95119-1371, Tel: 408-629-1100, TWX: 910-373-1238; 
FSC No.: ZV23-1688808; SIs. Mgr" D. Rutledge 

AYDIN VECTOR DIV., Aydin Corp. Box 328, Newtown, 
PA 18940-0328, Tel: 215-966-4271, TWX: 510-667-2320, 
FAX: 215-968-3214; FSC No.: 13923; Empt: 600 

AZIMUTH ELECTRONICS, INC., 2605 So. EI Camino 
Rea~ San Clemente, CA 92672, Tel: 714-492-6461, FAX: 
714-492-()744; Sis. Mgr" Kenneth C. Johnsen 

BABCOCK, INC. 1717 West Collins Ave., Orange, CA 
92667, Tel: 714-833-3700, TWX: 910-595-1517, FAX: 714-
538-9740; FSC No.: 56623; EmpL: 270; Sis. Mgr" Albin 
Gudis; Dist. Mgr" Albin Gudis 

DISPLAY PRODUCTS. INC. 

FAX: 714-490-1368 
BABCOCK DISPLAY PRODUCTS, INC., A 

Subsidiary of Babcock, Inc., 1051 S. East Sl, 
Anaheim, CA 92805, Tel: 714-491-5121, TElEX: 249646; 
Empl: 150; Sis. Mgc Jerry Henn ........ B·1042-1043 

Looal Sales Offices & Reps 
AL Huntsville, Elctm. SIs., Inc. ............ 205-533-1735 
I\Z. Scottsdale, EIctm Tech. SIs. Assocs., Inc.-(ETS) 

....................................... 602-941-9137 
CA San Jose, Richards Assocs. .......... 408-297-3010 
CO Denver, Lindberg Co. ................. 303-756-9033 
Fl Miramar, Dan-Tech SIs. ............... 305-983-6142 
GA Norcross, ESI .. .. .. .. .. .. .. .. .. .. .. ... 404-446-8554 
Il Elk Grove Village, Carlson Elctrn. Sis. 

....................................... 312-956-8240 
KS Overland PI<., Spectrum Sis. .•........ 913-646-6811 
MD Columbia, Robart Eictm. SIs. ...... .... 301-995-1900 
MN Eden Prairie, Com-Tek SIs. ..... 612-941-7067/7181 
MO Hazelwood, Spectrum SIs. ............ 314-731-5151 
CT Fairfield, Babcock Display Prods. ..... 203-335-3433 
NY Elmont Crane & Egert Corp. .......... 516-872-0800 
NY Rochester, Apex Assocs. ............. 716-254-6050 
NC Cary, ESI ............................. 919-467-8466 
NC Charlotte, ESI .. .. .. .. .. .. .. .. .. .. .. .. . 704-522-8428 
OH Centerville, SAl Mktg. Corp. ........... 513-435-3181 
OH Columbus, SAl Mktg. Corp. ........... 614-876-8850 
OH Shaker Heights, SAl Mktg. Corp. ...... 216-751-3833 
PA West Conshohocken, E.astem Comps. SIs. Corp. 

. ........................ 8OD-223-3850,215-825-8810 
TX Dallas, PnrComp SIs. Corp. .......... 214-276-1946 
TX Hurst Pro-Comp SIs. Corp. ........... 817-589-0336 
UT SaR Lake City, Lindberg Co. .......... 601-277-2643 
WA Kirkland, N.W. Comps. Sis. ............ 206-826-4638 
WI Milwaukee, Carlson Elctm. SIs. Assocs. 

Can Anjou, Que. Bestec Elctms. ltd ....•. 
Can Rexdale, Ont, Bestec Elctms. ltd. ..... 

Local Distributors 
Can Mississauga, Ont, Ferro Technique, ltd 

414-476-2790 
514-643-1702 
416-674-1330 

.. .. . .. . .. . .. .. . . .. .. . .. . . . .. .. .. .. .. .. 416-624-2770 
Can Montreal, Que. Ferro Technique, ltd 

.. .. . .. .. .. .. .. . . .. .. . . .. . . .. .. .. . . .... 514-341-3450 

BACON INDUSTRIES, 192 Pleasant Sl, Watertown, MA 
02172-2399, Tel: 617-926-2550, TWX: 710-327-6518; 
FSC No.: 99098; Empl.: 23; Sis. Mgr" R S. Cass 

BAHR TECHNOLOGIES, INC. 1842 Hoffman St, 
Madison, WI 53704, Tel: 608-244-0500, FAX: 608-244-
0528; Empl.: 18 

BAILEY CONTROLS CO., Div. of Babcox & Wilcox, 
29601 Euclid Ave.,Wickliffe, OH 44092, Tel: 216-565-8500, 
TElEX: 960621, FAX: 216-944-4160; Empl.: 2300; Sis. 
Mgr" D. Stamford; Dist. Mgr" Robart Dubey 

BAKER CO., INC. Drawer E - Sanford Airport, Sanford, ME 
04073, Tel: 1-800-992-2537; Empl.: 150 

BAKNOR INDUSTRIES LIMITED, 2209 Dunwin Drive, 
Mississauga, Ont, Canada l5L lXl, Tel: 416-828-2400, 
FAX: 416-820-5733; EmpL: 25; Sis. Mgr" M. E. Sawicki 

BALOOR ELECTRIC COMPANY, P.O. Box 2400, Fort 
SmHh, AR 72902, Tel: 501-646-4711, TELEX: 53-7425, 
FAX: 501-646-5792 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 627 



BAlLAN 
BALLANTINE LABORATORIES, INC., P. O. Box 97, 

Boonton, NJ 07005, Tel: 201-335-0900, 1WX: 710-987-
8380; FSC No.: 50423; Eri1>L: 95; SIs. Mgr; Robert 
f(erzman; 0i8t. Mgt; Robert Kemnan .......... 001212 

Local Sales Offices & Reps 
CA Laguna Hills,Elotek Sys.. Inc. ......... 714-830-4856 

. CA Rancho Cordova, Rohrer Instr. Sis. .. .. 916-635-2066 
CO Commerce City, MC2 Consultants & Controls 

....................................... 303-286-1414 
CT Plantsville, Schelnfe!n Assocs., Inc..... 203-621-3492 
FL Orlando, Micro Spec, Inc. .... " . .• . . . . 305-898-3504 
GA UIburn,Micro Spec, Inc. .......... ..... 404-921-3840 
IL Schaumburg. Kenneth W. Meyers Co. 

312-:882-4808 
IN Indianapolis, Kenneth W. Meyers Co. 

....................................... 317-783-1030 
MA Reacfing, Schelnfeln Assocs. .......... 617-944-2304 
MI Madison Hgts., WKM Assocs. ......... 313-588-2300 
MN Minneapolis, Kenneth W. Meyers ....• 612-920-7060 
MO St louis, JNM ........................ 314-991-1399 
NJ Elmwood Park, L & M Assocs. ........ 201-797-0441 
NM Albuquerque, Fry-Gates, Inc. .......... 505-262-1525 
NY Canandaigua, Mamula Sis.. . . . . . . . . . .. 716-394-5560 
NY New York, L & M Assocs. ............. 212,243-6155 
NC Rock HiI~ Microspec, Inc. ............. 603-386-3015 
OH Dayton, Mann & Assocs. .............. 513-434-2557 
OH Dayton, WKM Assoc. ................. 513-434-7500 
OHIndependence, WKM Assocs. ......... 216-524-5930 
OR Portland, Westoon .................... 503-263-0132 
PA Andalusia, L & M Assocs. ............. 215-245-6658 
PA PIttsburgh, WKM Assoc. .............. 412-292-2953 
PA Reading, L & M Assocs. .............. 215-775-9559 
SC Rock HiI~ Microspec, Inc. ............. 603-366-3015 
TN Nashville, Micro Spec. Inc. ............ 615-363-4064 
TX Houston, Lear Assocs. ................ 713-486-7693 
TX Richardson, Lear Assocs. ............. 214-231-5368 
UT Centerville, MC2 Consultants & Controls, 

. . . . . • . . . . . . . . . . . . . . . . .. • . . . . . . . . . . . . . . 601-296-3366 
VA Alexandria, Dyna Rep Co.............. 703-354-1222 
WA Federal Way, Weston, Inc. ............ 206-859-8812 
WI Brookfi~ Kenneth W. Mayers ....... 414-784-3790 
Can Lav~ Que., Techmalron .............. 514-689-5889 

Local DistributolS 
NJ . Belmar, Acct.itest ..................... 201-681-6560 

BAL.L CORP., EFRATOM DIVISION, 3 Parker,lrvine, 
CA 92716-1605, Tel: 714-770-5000, TELEX: 68-5635; 
EmpL: 165 ...................................... A0 1344 

Authorized Distributors 

New and Used Electronic Test Equipment 
Sales • Service • Rental • Leasing 

21418 Parthenia SL Canoga Park, CA 91304. (818) 998·6500 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

Manufacturers and Sales Offices· Directory 
Local Sales Offices & Reps 

AL Huntsville, Hughes Assocs., Inc. . . . • . .. 205-533-9108 
CA Los ARos, Kelm MkIg. Assoc. ......... 415-946-2635 
FL Sarasota, Bass Asscl<:& ...... ..... .. ... 813-922-9536 
GA Norcross, Hughes Assocs., Inc. ....•.. 404-662-1587 
IL Bannockburn, GMR Sis., Inc. ....... ,.. 312-295-8440 
IN Fort Wayne, TX Sis. Indiana .......... 219-489-4447 
MA Natick, Waytand Engrg. Sis. ........... 617-655-6060 
NY Huntington, COB Entprs.. . .. . .• . . . . . . . 516-692-5200 
TN Nashville, Hughes Assocs., Inc. ....... 615-871-Q908 
TX Richardson, ScL Devices ............. 214-231-8106 
TX Spring, Sci. Devices .................. 713-376-8666 
VA Fairfax, Sci-Reps.-scuth .............. 703-365-0600 

BALL ELCTRN. SVs. DIV, Ball Corp.. P. O. Box 589, 
Bloomfield, CO 80020, Tel: 303-460-5260, TWX: 910-583-
3552; FSC No.: 612-786-4577; EmpL: 150; SIs. Mgt; Bud 
Urling 

BALL ELECTRONIC, Systems DiY. P. O. Box 589, 
Broomfi~ CO 80020, Tel: 303-460-5260, TELEX: 
244626; EmpL: 500; SI8. Mgt" Bud Urilng 

BALL V ELECTRONICS, Bally Mfg, 10750 W. Grand 
Ave., Franklin Park, IL 60131, Tel: 312-451-7223, TELEX: 
190282; EmpL: 300; SI8. Mgr; Lam McGannon 

BALSTON, 703 Massachusetts Ave., Lexington, MA 02173, 
Tel: 617-861-7240, TELEX: 92-3481; EmpL: 50; SI8. Mgr; 
J. Alpert 

BAUERS OPTICAL CORPORATION, 170 Locke Dr, 
Mariboro, MA 01752, Tel: 617-481-9860, TELEX: 556-480, 
FAX: 617-485-0528; ErnpL: 136; SIs. Mgt; M. F. Wenzler 

B & B MOTOR" CONTROL CORP., B & B Long 
Island City, Apple Hill Commons, Burlington, CT 06013, 
Tel: 203-673-7151, eoo-638-7607, TELEX: 14-1464, FAX: 
203-675-9745; EmpL: 90; SI8. Mgr; John T. Wallace 
................................................. a·1204 

Local Sales Offices & Reps 
CT Berlin, B & B Motor & Control Corp. ... 203-828-8550 
FL Clearwater, B & B Motor & Control Corp. 

· .. . .. .. .. .. .. . .. .. .. . .. .. .. .. . .. . .. ... eoo-845-1 020 
GA Atlanta. B & a Motor & Control Corp. 

.. .. . . .. . .. . .. .. . . .. .. . .. .. . .. . .. .. .... eoo-845-102O 
IL Chicago, B & B Motor & Control Corp. 

....................................... 312-681-0089 
IN Indianapolis, B & B Motor & Control Corp. 

.... . . .. .. .. . ..... . ...... . .. . .. . .. . .. .. 317-24&-0396 
KY Louisville, B & B Motor & Control Corp. 

502-589-7753 
MA Boston, B & B Motor & Control Corp. 

617-89D-4944 
MI Detroit, B & B Motor & Control Corp. 

313-737-3933, 
NH Nashua, B & B Motor & Control Corp. 

· .. .. .. .. .. .. . .. .. .. .. . .. .. .. . .. . .. .. .. 603-883-1062 
NJ Piscataway, B & B Motor & Contel Corp. 

· ., ............................... , .. .. 201-572-0500 
NY Elmira, B & B Motor & Control Corp. .. 607-732-6599 
NY Long Island City, B & B Motor & Control Corp. 

....................................... 718-784-1313 
NY Rochester, B & B Motor & Control Corp. 

....................................... 716-424-7040 
NC Chartotte, B & B Motor & Control Corp. 

.. .. . .. ... . .. . .. . .. . .. .. .. . .. . .. .. .. ... 704-375-0577 
OH Cincinnati, B & B Motor & Control Corp. 

· ................................... '" 513-381-1885 
PA Allentown, B & B Motor & Control Corp. 

'.' ......... ; .. . .. .. .. .. . .. .. .. . .. . .. .. . 215-439-9353 
SC Greenville, B & B Motor & Control Corp. 

.. .. .. .. . .. .. . . .. .. .. .. .. .. . .. . .. . .. ... 603-268-5702 
TX Dallas, B & B Motor & Control Corp. .. 214-641-0857 
TX Houston, B & B Motor & Control Corp. 

713-820'7931 

Local Distributors 
CA Los Angeles. B & B Motor & Control Corp. 

................................ ,: ...... 213-222-7233, 
CT Berlin, B & B Automation Sys. . . . . . . . .• 203-828-8788, 

B & K PRECISION, Maxtec: International Corp, 
6470 W. Cortland, Chicago, IL 60635, Tel: 312-869-1448, 
TELEX: 253475; FSC No.: 08098, 18110, 46560, 30678; 
EmpL: 250; SIs. Mgt; Dennis Hoy 
.... ...... .. .... .. ...... 001213-'1217, 1410-1412, 1607 

LOcsl Sales Offices & Reps 
AL Birmingham, Maitland K Smith, k .. . 
AR Little Rock, Erickson Sis., Inc. ........ . 
CA Santa Ana, Mike Roth Sis. .......... .. 
CO Danver, The Undberg Co ............. . 
FL Altamonte Springs, Dynamic Mktg. ... . 
GA Tucker, Maitland K Smhh ........... .. 
HI Honolulu, Omega Hawaii, Inc. ........ . 
It. Arlington Hgts., Brainard-Wilson MkIg. 

205-595-9410 
501-455-0818 
714-647-0608 
303-758-9033 
305-931-4584 
404-939-3322 
606-732-7107 

312-437-2700 

IN IndianapoUs, EIctm Reps. Inc. .... .. .. • 317-894-1414 
IN Mishawaka, EIctm Reps. Inc. ......... 219-259-9365 
KS Shaw.- Mission, LowelH<angas & Assocs. 

............... ; ......... ; .......... ~ .. 913-631-3515 
LA Chalmette, EriCkSon Sis. .............. 504-271-1976 
MD Joppa, Electra, Tech .................. 301-877-0344 
MA Wobum, W & D Mktg. ................. 617-935-5610 
MI Southfield, Robert MIIsk Co, Inc. ...... 313-354-3310 
MN Mlnneapofrs, HMR, Inc. .............. " 612-888-2122 
MO St Louis, LoweIH(angas Assocs. ..... 314-821-4050 
NJ Medford, Champion EIctm Sis. Co. . • •• 609-983-0932 
NY Bellmore, SeIecIra Sis. ................ 516-221-7865 
NY East Greenbush, Warren Kaufman & Assocs. 

. .. ........ .. . ................... ... ... 516-477-9864 
NY Rochester, Warren Kaufman & Assocs. 

NC Charlotte, MaItland K Smith, Inc. ....•• 
OH Cleveland, Marlow Assocs. .......... . 
OH Dayton, Mariow Assocs. ........ , .... . 
OR Portland, Westmark EIcIrns .......... . 
PA Pittsburgh, Marlow Assocs. .......... . 
TX Dallas, Erickson Sis. ................ .. 
TX Houston, Erickson Sis., Inc. .......... . 
TX Round Rock, Erickson Sis, Inc. ......•. 
VA Dumfries. Electra-Tech .............. . 
WA Seattle, Westmark EIcIrns Inc. ....... . 
WI Waukesha, Brainard-Wllson MkIg. ... . 
EXP NY, Plainview, Empire Exporters ••.••• 
Can Toronto, Onl, Alias EIctms. .......... . 

716-268-2728 
704-372-2681 
216-991-6500 
5t3-274-9666 
503-641-8760 
412-343-5050 
214-739-5833 
713-286-1604 
512-244-3068 
703-670-6962 
206-281-4025 
414-797-7840 
516-293-5582 
416-789-7761 

B & L COAXIAL CONNECTIONS LTD. 3251 Kennedy 
Ad., Unh No. 20, Scarborough, Canada M1V 2.19, Tel: 416-
292-3906, TELEX: 065-25165, FAX: 416-298-1637; SI8. 
Mgr" J. L (Jim) Haskell; 0i8t. Mgt; J. L (Jim) Haskell 

BANNER ENGINEERING CORP. 9714 - 10th Ave. N., 
Minneapolis, MN 5544t, Tel: 612-544-3164, FAX: 612-
544-3573; SI8. Mgt; Floyd Schneider 

BARBER-CDLMAN CO, Indl.lnstrs. Diy. P.o. Box 2940, 
1354 Clifford Ave., Loves Park, IL 61132, Tel: 815-877-
0241, FAX: 815-877-0299; EmpI.: 5000; Sis. Mgt" John 
Parry 

BARBER COLMAN CO. (A SIEBE CO.), Motor 
Division. P.o. Box 2940, Loves PI<., IL 61132-2940, Tel: 
815-968-0660, TElEX: 4330367, FAX: 815-962-0070; 
EmpL: 300; SI8. Mgr; a a Stout ............... a0 1196 

BARCEL WIRE & CABLE CORP., Electronics DiY, 
2951 Aton Ave., Irvine, CA 92714, Tel: 714-863-0300, TWX: 
910-595-1957; FSC No.: 28427; EmpI.: 100; SI8. Mgt: 
Ryan Stonebumer 

BARKSDALE CONTROlS DIV.lrna Delayallnc.. 3211 
Fruhland Ave., P.O. Box 58843, Los Angeles, CA 90058, 
Tel: 213-589-8181; EmpL: 220; SI8. Mgr; W. J. Kosmowski 

BARNES & REINECKE, INC. 2375 Estes Ave., Elk Grove 
Village, IL 60007, Tel: 312-640-7200; FSC No.: 65336; 
EmpL:345 

BARNES ENGINEERING, 1645 So. Claudina Way, 
Anaheim, CA 92805, Tel: 714-533-7530, FSC No.: 53623, 
SIC 3400; EmpL: 47; SI8. Mgt; Gordon Mackenzie 

BARNES ENGINEERING DIV, EDO Corporation. 88 
Long Hill Cross Ads., Shelton, CT 06484, Tel: 203-926-
1777, TELEX: 6819115, FAX: 203-926-9285; ErnpL: 250; 
SI8. Mgr; M. L Marusic 

BARON WIRE & CABLE, 811 t N. St Louis Ave., Skokie, It. 
60076, Tel: 312-677-5000, TELEX: 72-4322, FAX: 312-
677-7639; Eri1>L: 80; SI8. Mgr; AI Dasaluo 

BARRINGTON PLASTICS, 3838 Church Road, Mt Laure~ 
NJ 08054, Tel: 609-235-5151, FAX: 609-776-9032; Empl: 
120; SIs. Mgt" Gary Brown 

BARSOM INC. See IR Scientific 

BARTLEIT INSTRUMENT CO. 14th & Ave. 'M', P.O. Box 
445, Ft Madison, IA 52827, Tel: 319-372-9366; EmpL: 25; 
SI8. Mgt;P. R Berilett 

BASCOM-TURNER INSTRUMENTS, 111 Downey St., 
Norwood, MA 02062, Tel: 617-769-9660, TELEX: 92-2413; 
EmpL: 35; SI8. Mgr" D. Weise 

BASF CORPORATION INfORMATION SYSTEMS. 
Crosby Or, Bedford, MA 01730, Tel: 617-271-4000, eoo-
343-4600, TELEX: 951856; EmpL: 1,300; SI8. Mgt; Dilvld 
F. Pippin 

BASIC ELECTRONICS, INC. 11762 Western Ave. "a", 
Stanton, CA 90660, Tel: 714-530-2400; Eri1>L: 30; SI8. 
Mgr; Tom Jones; 0i8t. Mgt; Tom Jones . 

628 North American offi~ only. For worldWide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 

BASIC MEASURING INSTRUMENTS, 335 Lakeside Dr, 
Foster City, CA 94404, Tel: 415-570-5355, TWX: 910-374-
3059, FAX: 415-574-2176; Empl: 90; SIs. Mgr: Robert 
Moore; Dist. Mgr c Michael Daish, Int'l. SIs. Dir. 

BASIC SYSTEMS, See J. L Moon & Co. 

BASLER ELEC., Ate. 143, Highland, IL 62249, Tel: 618-654-
2341, TWX: 510-100-3841, FAX: 618-654-2351; Empl: 
1299 

BATTERY ENGINEERING, INC., 1636 Hyde Park Ave, 
Hyda Park, MA 02136, Tel: 617-361-7555, FAX: 617-361-
1635; FSC No.: 60289; Empl: 30; SIs. Mgrc P. Kane 
................................................ 0·1441 

Local Sales Offices & Reps 
TX Houston, Space Elctms. 

Local DistTibutors 
TX Irving, Space Elctrns. .. 

713-266-9245, 

214-251-3636, 

BAY COMPONENTS, INC., 418 3rd St, Annapolis, MD 
21403, Tel: 301-268-0122, TWX: 510-600-7370; Empl.: 55; 
Sis. Mgr c Lois Lev~ 

BAYLEY INSTRUMENT COMPANY, Box 357, 
Kenwood, CA 95452, Tel: 707-633-6014 

BAYTRON, See MIA-Com Millimeter Products Inc. 

BBC-METRAWATT/GOERZ, 2150 W. 6th Ave., 
Broomfield, CO 80020, Tel: 303-469-5231, 800-821-6327, 
TELEX: 4970669; Empl.: 20; Sis. Mgr c Erik Pfanku; Dist. 
Mgr c Erik Planku 

BBK,INC., 75 Travis Ave., Binghamlon, NY 13904, Tel: 607-
772-8119, Sis. Mgrc Jerome Kunze 

B C SYSTEMS, INC., 220 Terminal Road, Se1auket, NY 
11790, Tel: 516-751-9370, FAX: 516-751-9378; Empl.: 30; 
Sis. Mgrc A. Morell 

B-D CRYSTAL ENTPRS., INC., 1727 W. Galbraith Rd., 
Cincinnati, OH 45239, Tel: 513-522-3300; Empl: 20; Sis. 
Mgr c Pam Deshler 

FAX: 203-367-9957 
BEAD ELECTRONICS, DiY, Bead Industries, Inc., 

110 Mountain Grove St, P.O. Box K, Dept 100, Bridgeport, 
CT 06605-0571, Tel: 203-334-4124; Empl: 175; Sls.Mgrc 
Mrs. B. M. Krafcik ............................... C.1702 

Local Sales Offices & Reps 
CA EmeryvUIe, MHR SIs. Inc. ............. 415-654-0811 
CT Kensington, Metal Tech, Inc. ......... 203-828-1148 
IL Chicago, Electro-Mech SIs. Co. ....... 312-777-0554 
IN Indianapolis, Hoster & Sieloff Assocs. 

. . . .. . . . . . . . . .. .. . . . . . .. . . . . . . . . . . . . . .. 317-842-3700 
MI Union Lake, Fox Iods. ................. 313-363-7163 
VA Williamsburg, Dyneers ................ 804-229-3612 
EXP NJ Rochelle Park, Richman Metals & Comps. 

.. ... . .. .. .. .. . .. ... ... .. . .. . ... ...... 201-796-6271 

BEA ELECTRO-OPTICS, INC., 690 First Ave, Des 
Plaines, IL 80016, Tel: 312-298-1420, FAX: 312-298-1423; 
Sis. Mgr c George E. Magerl; Disl. Mgrc Vic Halkyn 

BEARING INSPECTION, 10041 Shoemaker Ave, Santa 
Fe Springs, CA 90670, Tel: 213-944-6251; Empl.: 31 

BEAU PRODUCTS DIV., Vernitron Corp., Box 10, 
Laconia, NH 03247, Tel: 603-524-5101, FAX: 603-524-
1627; FSC No.: 13150; Empl.: 230; Disl. Mgr: Larry Murphy 
........................................... C·1286-1289 

Local Sales Offices & Reps 
AL Huntsville, OHR Mklg, Inc. ............ 205-533-5165 
AZ. Phoenix, The Knight Co. .............. 602-582-8506 
AR Little Rock, Erickson SIs., Inc .......... 501-455-0618 
CA Burlingame, Wm J. Purdy ............. 415-347-7701 
CA Los Angeles, The Knight Co. . .. .. . .. .. 213-670-2833 
CO Denver,WJ. Purdy Co. ............... 303-753-6800 
Fl Orlando, Cartwright & Bean . . . . . . . . . .. 305-422-4531 
GA Atlanta, DHR MkIg, Inc. ... :........... 404-451-9848 
IL Lisle, W-G Controls.. .. .. .. . .. .... .... 312-963-5954 
LA Chalmette, Erickson SIs., Inc.. .. .... ... 504-271-1976 
MA Needham, Fl Perron & Co ............. 617-449-6162 
MN Minneapolis, Hei-~e SIs. ............. 612-861-605t 

MO St Louis, KKB & Co .................. 3t4-647-24oo 
NH Merrimack, R. Perron & Co. ........... 603-424-4394 
NJ Cherry Hill, Trinkle SIs., Inc. ........... 609-795-4200 
NJ West Caldwell, Grimm, Siegel Assoc. 

. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-575-9300 
NM Albuquerque, C.T. Carlberg & Assoc. .. 505-863-3883 
NY Buffalo, NRM Mklg. Inc. 716-634-4300 
NC Raleigh, DHR Mklg, Inc. ....... 919-781-1961 
OH Beechwood, ESI ... .. .. .. .. .. .. .. 216-631-9555 
OR Beaverton, Wm J. Purdy Co. . 503-641-9373 
SC Greenville, DHR Mklg, Inc. ....... 803-235-3594 
TX Dallas Erickson Sis. .................. 214-739-5633 
WA Redmond, Wm J. Purdy Co ......... 206-8982-3144 

Local Distributors 
AL Huntsville, Century Fasteners......... 205-863-5944 
AZ. Tempe, Control Design SUpp .......... 602-829-7481 
AZ. Tempe, Harper SID ................... 602-967-1464 
AR Little Rock, CarHon Bates............. 501-562-9100 
CA Alhambra, Harper SID ................ 818-289-0255 
CA Anaheim, Control Design Supp. ....... 714-821-1516 
CA Fremon~ Terminal SIs. ................ 415-656-7722 
CA San Carlos, Control Design Supp. .. . .. 4 t 5-592-4608 
CA Santa Clara, Pyramid............. ... 406-727-9810 
CA Santa Monica, Master Distrs........ 213-452-1229 
CA Sunnyvale, !'flacus ................... 406-732-2000 
CA Sunnyvale, Sierra West. 408-747-1188 
CA Van Nuys, Pacific Sw~ch ............. 818-873-4802 
CO Denver, Intergrated Elex .............. 303-292-5537 
CO Englewood, Ragon Elctms. ...... 303-762-0670 
CT Hartford, Atlantic Switch .............. 203-527-7705 
CT Wallingford, Mid State Elex ........... 203-265-9900 
CT Wallingford, Sager Elex ............... 203-265-4600 
FL Mamonte Springs, Control Design Supp. 

................................... 305-788-3220 
FL Lakeland, Sw~ch Controls....... 813-644-7564 
FL Miami, Elctm. Equip. . 305-871-3500 
FL Tampa, Sunex Elex 813-885-4074 
GA Doraville, Specialty Distr. . . . . . . . . . . . . 404-448-4004 
GA Stone MIn, Control Design Supp. 404-979-3500 
IL Arlington Hgts., Ludan Elctrns. .. 312-398-5311 
IL Bensonville, Voyager............... 312-860-1300 
IL Carol Stream, Lectro Comps. . 312-543-1680 
IL Chicago, Newark Elctms. ........... 312-636-4411 
IL Peoria, Klaus Radio .................. 309-691-4640 
IN Ft Wayne, Graham Elec............ 219-423-3422 
IN Indianapolis, Control Design Supp ..... 317-786-4559 
IA Cedar Rapids, Dee Elctrns. ........... 319-365-7551 
IA Marion, Control Design Supp .......... 319-373-2923 
KS WicMa, RSC ......................... 316-267-5213 
KY Louisville, P I Burks . . . . . . . . . . . . 502-589-3960 
LA Baton Rouge, Indl Elex . . . . . . . . . .. ... 504-357-4244 
LA Baton Rouge, Ralph's ............ 504-344-3761 
ME W. Buxlon, Nelson & Wright .......... 207-863-4366 
MD Gaithersburg, M S Elctrns. ........ 301-340-6400 
MA Hingham, Sager Elctrns. ......... 617-749-6700 
MA Middleboro, Glynn Elctrns. ............ 617-947-4262 
MA Newton Upper Falls, In-Stock Prods. .. 617-964-6200 
MI Farmington Hills, Advent Elclrns. ...... 313-477-1650 
MI Grand Rapids, S-F Elec. Supp. Inc. .. .. 616-459-0216 
MI St Clair Shores, SPEMCO ............ 313-771-2700 
MN Minneapolis, Conlrol Design Supp ..... 612-721-1628 
MO Kansas City, Elctm. Supp ....... : ...... 816-931-0250 
MO Kansas City, WaHers Radio ........... 816-531-7015 
MO St Louis, Control Design Supp ........ 3t4-426-3150 
MO St Louis, Van Sickle.. .. .. .. . .. . .. .... 314-621-5000 
NV Reno, Walker Distrbn. . . . . . . . . . . . . . . . .. 702-323-2766 
NH Hudson, C & H Elex. .... . . . . . . . . . . . . .. 603-882-1133 
NJ Camden, General Radio .............. 609-964-8560 
NJ Hanover, State Elctms. ............... 201-887-2550 
NJ Oakland, Relay Specialty ............. 201-337-1000 
NM Albuquerque, Elctm. Parts ......... :.. 505-243-6161 
NM Albuquerque, Walker Elctrns. ......... 505-883-2992 
NY Albany, E. E. Taylor................... 518-438-7813 
NY Bohemia, Key Comps. ................ 516-567-7500 
NY BUffalo, Summit ...................... 716-884-3450 
NY Hauppauge, Sager Elctms. . . . . . . . . . . . . 516-348-1300 
NY Mt Vernon, OAR ""'''''''''''''''''' 914-699-2224 
NY Rochester, Simeona .................. 716-328-3230 
NC Pineville, Control Design Supp. ....... 704-586-4410 
NC Raleigh, Southeastern EIeX ........... 919-828-2311 
OH Akron, Akron Elctm .................... 216-762-8818 
OH Cleveland, RobertsElec ............... 216-238-1711 
oH Columbus, EMC ...................... 614-299-4161 
OK Tulsa, Carnon Bates .................. 918-850-1626 
OK Tulsa, Radio Inc. ...................... 918-587-9123 
OR Beaverton, Comp. Resources ......... 503-641-8488 
PA Allentown, P. A. Peters. . . . . .. . . .. . . . .. 215-434-5237 
PA Malvern, Control Design Supp. ........ 215-296-0150 
PA McKean, Advacom ................... 814-476-7774 
PA McKeesport, BamoRadio ............. 412-751-5966 
PA Philadelphia, PEI...................... 215-568-7400 
PA Philadelphia, Shap . .. .. ... .. .. .. .. . ... 215-969-3300 
PA Wayne, PEAK ........................ 215-293-9000 
RI Pawtucket, Major/Edwards ........... 401-781-9000 
RI Providence, Wm Dandretla ........... 401-661-2800 
SC Charleston, Wholesale Ind. Elec. ...... 803-722-2634 
SC Greenville, Hamond .................. 803-233-4121 
TN Chattanooga, Curle 'Elctms. ... . . . . . . .. 615-266-4727 

BECKMA 
TN Knoxville, Bondurant BrOs. ....... . 
TN Memphis, BlUff City .................. . 
TX Addison, Connec/Tek ............... . 
TX Corpus Christi, Douglas Eiec. . ....•.. 
TX Dallas Control Design Supp .......... . 
TX EI Paso, Idealllnd'Elec ........ : .... .. 
TX Houston, Wofford Elex ............... . 
TX San Antonio, Sherman Elec. . ........ . 
UT San Lake City, Kimball ... . 
UT San Lake City, Standard ............ .. 
VA Charlottesville, VEC ................. . 
WA Believue,lntergrated Elex ............ . 
WA Seattle, Radar ....................... . 
WV Huntington, State Elec. Supp. . ....... . 
WI Bertin, Control Design Supp. . ........ . 

6t5-573-9151 
901-34&-9500 
214-733-4411 
512-663-5103 
214-356-1441 
915-779-6647 
713-647-3563 
512-224-1004 
801-328-2075 
901-468-3371 
804-296-4184 
206-455-2727 
206-282-2511 
304-523-7491 
414-784-fOI5 

BEAU TECH, 98 Elm Street Portland, ME 04101, Tel: 207-
775-6139, TELEX: 950-027 Attn Beau; Empl.: 7; Sis. Mgr: 
Diane Sanborn; Disl. Mgr c Barbara Pike 

BEAVER LABS, P. O. Box 202, Kingston, MA 02364, Tel: 
617-585-5666; Empl: 5 

BEC INC.lCERTIFIED CALIBRATION LABS, 945 
Horsham Rd., Horsham, PA 19044, Tel: 215-672-2900, 
FAX: 215-675-0966; Sis. Mgrc Bob Kandel 

BECKMAN INDUSTRIAL CORP., Cedar Grove Div, 
89 Commerce Rd., Cedar Grove, NJ 07009, Tel: 201-239-
6200, TWX: 7t0-994-5781 

BecklTJan Industrial 

FAX: 714-447-2500 
BECKMAN INDUSTRIAL CORP., Subsidiary of 

Emerson Electric Co., 4141 Palm Street, Fullerton, CA 
92635, Tel: 714-447-2700; Empl.: t9OO; Sis. Mgrc. Bob 
Hillman, Dir. of SIs.; Dist. Mgr c Dave Derksen ... A·2063 

Local Sales Offices & Reps 
AL Huntsville, Elctm. SIs., Inc. •........... 205-533-1735 
AZ Scottsdale, Thorn Luke SIs. ........... 602-941-1901 

Line Monitors 
Authorized Distributors 

New and Used Electronic Test Equipment 
Sales • Service • Rental • LeaSing 

2'418 Parthenia 51., Canoga Park, CA 91304 • (S18) 998-6500 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

Model GS-3 
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BECKMA 

Seekins,. 
IndU!!JtrlaI'M 

Authorized Distributors 

. New and Used Electronic Test Equipment 
Sales • Service • Rental • Leasing 

2141 8 Parthenia St~ Canoga Park. CA 91304 • (818) 998·6500 

CALL US TOLL .FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

BecknJan IndU5trial 1M 

AUTHORIZED DISTRIBUTOR 

~.·'S'U'NSHZNE 
THE SOURCE FOR METERS & TESTEQrnPMENT 

1810 Grant Avenue/Philadelphia. PA 19115 
Fax: (215) 673-5609 

Calli 

(215) 776-7500 in Allentown. PA 
(301) 444-5600 in Baltimore. MD 
(717) 236-5900 in Harrisburg. PA 
(717) ,397-2600 in Lancaster. PA 
(215) 673-5600 in Philadelphia. PA & N.J 
(301) 621-5077 in Washington. DC & VA 
(717) 829-5600 in Wilkes-Barre. PA 
(302) 652-8585 in, Wilmington. DE 

Manufacturers·.and Sales Offices· Directory 
CA Escondido. Clint Bradley SIs........... 619-743-0138 
CA Santa Clara, Criterion Sis. ...•....... " 408-988-6300 
CA Tustin, Jones & McGeoy Sis. ......... 714-547-6466 
CO Uttlelon, Simpson Assocs. .......... ..303-794-8381 
CT Cheshire. Datatrack Engrg., Inc. ....... 203-271-1311 
FL DeeI1ield Bch., Micro-EIc1ms. Comps. 

· . . .. .. . ... .. ... . .. .. .. .. .. . . . •. . .. ... . 305-784-8944 
FL Palm Halbor, Micro-EIctms. Comps. .. . 813-784-8561 
GA Norcross, EIctm. Sis., Inc. .. • . . .. ... . .. 404-449-6554 
IL Elk Grove Village, Carlson EIctm. Sis. Co. 

....... , ............................... 312-956-8240 
IN Indianapolis, J & W Sis. ................ 317-842-3740 
IA Cedar Rapids. Carlson Elctms. ........ 319-3n-6341 
KS Overland Park, Electri-Rep, Inc. ..•...• 913-849-2168 
MD Columbia, Robert EIctm. Sis. .......... 301-995-1900 
MA Taunton, Focus/Forsberg Sis., Inc. .... 617-824-3840 
MI Fenton, SAl Mktg. Corp. ............... 313-750-1922 
MN Minneapolis, Comstrand, Inc. . . . . . . . . .. 612-788-9234 
MO St louis, Electri-Rep .;............... 314-993-4421 
NJ Fairfield, Tech. Applications & Mklg., Inc. 

....................................... 201-575-4130 
NM Albuquerque, Reptronix, Ltd. .......... 505-292-1718 
NY E. Syracuse, Ossmann Comp. Sis. Corp. 

....................................... 315-437-7052 
NY Henrietta. Ossmann Comp. SIs. Corp. 

....................................... 716-359-1200 
NC Raleigh, Tingen Tech. SIs. ............ 919-876-4440 
OH Columbus. SAl Mklg, Corp. ........... 614-451-onO 
OH Dayton, SAl Mklg. Corp. ............... 513-435-3181 
OH Shaker Heights, SAl Mktg. Corp. ...... 216-751-3633 
OR Beaverton, Micro SIs., Inc. ............. 503-845-2841 
PA Huntington Valley, Omega SIs. ........ 215-947-4135 
TX Austin, Norcom, Inc. .................. 512-451-2757 
TX Dallas, Norcom, Inc. .................. 214-386-4888 
TX Houston, Norcom, Inc. ................ 713-778-0392 
UT Midvale, Simpson Assoc. ............. 801-566-3691 
WA Bellevue, Micro SIs. ... .. .. .. . .. .. .. .. . 206-45HJ568 
WI Milwaukee, Carlson Elctm. Sis. Co. .... 414-476-2790 
Can Downsview, Ont, Designtronics ....... 416-747-1171 
Can Pointe Claire, Que., Dasigntronics . . ... 514-695-3124 
Can W. Vancouver, a c. Blakewood Elctm. Sys., Inc. 

....................................... 604-261-8099 

BECKMAN INDUSTRIAL CORP., Emerson 
Electric Co., 3883 Ruffin Road, San Diego, CA 92123, 
Tel: 619-495-3200, TELEX: 249031 ............ A.2063 

/.Deal Sales Offices & Reps 
CA San Diego, Jim McGrath . . . . • . . . . . • . .. 619-495-3334 
CA . San Diego, Michael Lalham . . . . . . . . . . . 619-495-3348 
IL Schaumburg, Tom Abrahamson ...... 312-397-9390 
NJ Bridgeport, Stewart Hopkins .......... 609-467-4220 

BECKMAN INSTRS., HELIPOT DIV., See Beckman 
Instrs., Electro-Prods. Grp. 

BEEDE ELECTRICAL INSTRUMENT CO., INC. S. 
Main St, Penacook, NH 03303, Tel: 603-753-6362, TWX: 
710-384-6977, FAX: 603-753-6201; FSCNo.: 06555; 
Empl.: 520; Sis. Mgr: Dan Russell; Dis/. Mgr: Gail Lyman 
Gould .................................... 001357-1359 

Local Sales Offices & Reps 
AL Huntsville, 20th Cantury Mktg. ........ 205-533-9281 
CA CostaMese,FLW,Inc. """"".". 714-751-7512 
FL Apopka, Floritronics .. .. .. .. .. .. .. .. .. . 305-886-4818 
IL Uncolnwood, Saffro & Assocs. ........ 312-677-9720 
MD Ml Airy, Strayton Assocs., Inc. ........ 301-631-7007 
MA Billerica, Eastronix, Inc. ............... 617-670-2400 
MI Madison Hgts., Michigan Romax Sis. .. 313-979-2450 
MO Independence, Gribble SIs. Engrg. Co. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 816-796-4333 
Kenilworth, Shortess-Rawson & Assocs. 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-276-2525 

NY Hervietta, Ossmann Comps. Sis. Corp. 

OH cinCi,;;,ati.· Frank E.' KahSM 's~ inc: . : : 
PA Harleysville, The JIIIJII!S [)ell Co. .... .. 
TX Dallas, Sot.ithweaI EIcIm. IndustrieS .. . 
WA KiTI<Iand, Temco NorthWest .......... . 
WI lake Mills, Saffro & Assocs. .......... . 
Can Brampton, Ont, Mod-Tronics, Ltd. .... . 

L.ocaJ DIstributors 
CA Santa Ana, Meier Craft, Inc. .......... . 
IL Chicago, ALGA, Inc. .... , ........•..... 
MD SparI<s, E.IL Instrs., Inc. .............. . 
MI Ferndale, Ram Meter, Inc. ........... .. 
NJ Pompton Lakes, REE Instr. Co. ....... . 

716-359-1200 
503-922-3133 
215-584-4925 
214-690-9881 ' 
206-821-5434 
414-648-2605 
416-457-8322 

714-973-8378 
312-254-8293 
301-nl-4800 
313-398-8767 
201-839-2876 

BEHLMAN ENGINEERING, See Fiskars Electronics 
Corporation 

FAX: 619-931-1212 
BEl MOTION SYSTEMS CO., Corporate Off., 2111 

Palomar Airpoll ReI., Ste. 250, Carlsbad, CA 92009, Tel: 
619-931-1500, TWX: 910-380-5402; Empl: 11 
................................................. a·188O 

Local Sales Offices & Reps 
CA Newark, BEl Motion Sys. Co. .. . . . . .• .. 415-656-6886 
CA Santa Ana, BEl Motion Sys. Co. ....... 714-973-8510 
CO Westminster, BEl Motion Sys. Co. ..... 303-426-1566 
FL Clearwater, BEl Motion Sys. Co. ..... , 813-791-8043 
IL Rockford, BEl Motion Sys. Co. ........ 815-968-9528 
MA Wakefield, BEl Motion Sys. Co. .... .... 617-245-3851 
MI Plymouth, BEl Motion Sys. Co. ........ 313-451-Q359 
NJ Parsippany, BEl Motion Sys. Co. ...... 201-984-5600 
OH Cincinnati, BEl Motion Sys. Co. ....... 513-232-4545 
OR Beaverton, Thorson Co. NW ....•...•. 503-844-5900 
PA Exton, BEl Motion Sys. Co. .. .. .. .. .. .. 215-383-5444 
TX Hurst, BEl Motion Sys. Co. ............ 817-284-4313 
WA Bellevue, Thorson Co. Northwest ..... 206-455-9180 
Can Quebec, Willer Engrg., Ltd ............ 514-333-8555 
Can Willowdale, Willer Engrg., Ltd. ....•..•. 416-499-4421 

BEl MOTION SYSTEMS CO., Computer Products 
Div., 1755 B La Costa Meadows Dr. San Marcos, CA 
92069, Tel: 619-471-2600, TWX: 910-333-4534, FAX: 619-
471-2675; Sis. Mgr: Hank Robinson ........... a·188O 

BEl MOTION SYSTEMS CO., Digital Products 
Div. P.O. Box 3838, UtIle Rock, AA 72203, Tel: 501-851-
4000, TWX: 910-722-7384, FAX: 501-851-5476; Empt: 
103; SIs. Mgr: H. O. Tyler ...................... 801880 

Refer to BEl Motion Sys. Co., Corporate 011. Carlsbad, CA 
for sales office information 

BEl MOTION, SYSTEMS COMPANY, Drive 
Components Engineering Center, 160 Vallecitos de 
Oro, San Marcos, CA 92069, Tel: 619-744-5696, TWX: 
910-322-1168 

BEl MOTION SYSTEMS CO., Industrial Encoder 
DiY., 7230 Hollister Ave., Goleta, CA 93117, Tel: 805-968-
0782, TELEX: 888069, FAX: 805-968-3154; Sis. Mgr: 
Glenn Avolio ........................... , ....... a·188O 

Refer to BEl Motion Sys. Co., Corporate Off. Carlsbad, CA 
for sales office infonnation. 

BEl MOTION SYSTEMS COMPANY, Kimco 
Diyision, 150 Vallecitos de Oro, San Marcos, CA 92069, 
Tel: 619-744-5671, TWX: 910-322-1168, FAX: 619-744-
6815; Empl.: 43; Sis. Mgr: George Beauchemin 
................................................. a·188O 

BEl MOTION SYSTEMS CO.,' Position Controls 
DiY., 2280 Faraday Avenue, Carlsbad, CA 92008, Tel: 619-
931-0200, TWX: 910-334-4903, FAX: 619-931-0n2; SIs. 
Mgr:John Buchanan """"""'''''''''''''' a.188O 
Refer to BEl Motion Sys. Co., Corporate Off.Carlsbad, CA 
for sales office infonnation. 

~ BELDEN 
COOPER 
INDUSTRIES 

FAX: 317-983-5294 
BELDEN WIRE AND CABLE, Cooper Industries, 

P.O. Box 1980, Richmond, IN 47375, Tel: 317-983-5200, 
800-BELDE,*,1, TWX: 810-345-1393; EmpL: 2180; SIs. 
Mgr: Ed Stull; Dist. Mgr: Bill Donahue 
.................. , ... , ......... , ... C.1762, 1n2-1813 

630 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
Local Sales Offices & Reps 

CA Irvine, Belden W. & C ....•.•........... 714-474-1200 
GA Atlanta, Belden W. & C. .......•....... 404-934-6767 
IL Geneva, Belden W. & c. .............. 312-232-8900 
IN Richmond, Belden W. & C ........•.... 317-983-5200 
MA Shrewsbury, Belden W. & C ......•.... 617-845-5000 
TX Dallas, Belden W. & C. ........•....... 214-788-4300 

bel 
FAX: 201-432-9542 

BEL FUSE, 198 Van vorst SL Jersey City, NJ 07302, Tel: 
201-432-0463; Empl.: 225; SIs. Mgr: A Sutta; Dist. Mgr: 
S. Rader ..... A·1503-1532, 2194-2195; B·1302-1305 

Local Sales Offices & Reps 
CA Irvine, Groh Assoc. ................... 714-837-9671 

Fuses 
AL Huntsville, Beacon Elect .............. 205-661-5031 
CA Redwood City, James S. Heaton Co ... 415-367-9000 
FL Maitland, Beacon Elect............... 305-647-3496 
FL Boca Raton, Beacon Elect ........... 305-392-3500 
IL Chicago, MGA ....•........•......•... 312-775-1151 
FL Clearwater, Beacon Elect ............. 613-769-2376 
FL Melboume, Beacon Elect. . •.. .. . . . . .. 305-724-6010 
GA Atlanta, Beacon Elecl .....•.....•.... 404-256-9640 
10 Boise, N.R. Schultz Co. ............... 206-377-6666 
MN Sl Pau~ Northport Engrg ............. 612-457-6000 
IN Indianapolis, Insul. Reps., Inc .......... 317-642-5203 
MD Randallstown, Beacon North, Inc. ..... 703-476-2460 
MI Brighton, AP. Associates ............. 313-229-6550 
NH Amhers~ David A Cowley Assoc. ..... 603-673-7050 
NY Fayetteville, TR-Tech Elect ........... 315-446-2661 
NC Raleigh, Beacon Elect ................ 919-767-0330 
OR Beaverton, N.R. Schultz Co.. . . . . . . . . .. 503-643-1644 
PA Hatboro, J.s. Wurts Co ................ 215-674-3562 
TN Knoxville, Insu~Reps., Inc ............. 615-691-7566 
VA Sterling, Beacon North, Inc. ........... 703-476-2460 
WA Bellevue, J.R. Schultz Co ....•......... 206-454-0300 
PR Hato Ray, Max Anderson Co_ Inc. . . . .. 609-751-2026 
Can Scarboro, Ont, Cantronics, Ltd ....... 416-297-6666 

DelayUnes 
AL Hunstville, Beacon Elect.............. 205-661-5031 
AZ Scottsdale, SMS & Assoc. ............ 602-996-0831 
CA Irvine, Groh Assoc. ................... 714-837-9671 
CO Boulder, Front Range Mkt!). .......•... 303-443-4760 
FL Clearwater, Semtronics Assoc ......... 613-461-4675 
FL Fl Lauderdale, Semtronics Assoc. .... 305-731-2464 
FL Houston, Oeler & Menelaides ......... 713-682-1083 
CA Redwood City, James S. Healon Co. .. 415-367-6000 
10 Boise, N.R. Schultz Co. ............... 206-377-8666 
IL Chicsgo, MGA ........................ 312-775-1151 
GA Atlanta, Beacon Elect ................ 404-256-9640 
MD Randallstown, Beacon North, Inc. ..... 703-476-2480 
MI Brighton, AP. Associates ............. 313-229-6550 
MN S. Sl Paul, Newpot:t Engrg ........... 612-457-8000 
IN Indianapolis, Insul. Reps., Inc. ......... 317-642-5203 
NH Amhers~ David A Cowley Assocs. .... 603-673-7050 
NM Albuquerque, SMS & Assocs. ......... 505-663-9765 
NJ E Brunswick, Winch SI .. Assoc ....... 201-826-4615 
MO Sl Louis, LowelH<angas Assoc ....... 314-821-4050 
NY .E Rochester, Tr~ Tech Elect .......... 716-385-6600 
OR Beaverton, N.R. Schultz. . . . . . . . . . . . . .. 503-643-1644 
PA Hatboro, J.s. Wurts ................... 215-674-3562 
PA Hatsboro, J. S. Wurts Co. ............. 215-674-3562 
NC Raleigh, Beacon Elect ................ 919-787-0330 
TX Austin, Oeler & Menelaides ........... 512-453-0275 
TX Dallas, Oeler & Menelaides ........... 214-361-6876 
LIT Salt Lake City, Front Range Mktg. ..... 80t-364-64al 
VA Sterling, Beacon North, Inc ............ 703-476-2480 
TN Knoxville, Insul. Rep ................... 615-691-7586 
PR Hato Rey, M. Anderson Co_ Inc ........ 809-751-2020 
Can Scarboro, ant, Cantronics, Ltd ....... 416-297-6668 

Local Distributors 
FL Boca Raton, D & R ................... 305-395-2341 
NJ N. Bergen, Cefco ..................... 201-869-7777 
AL Huntsville, COl.. . .. .. .. .. .. .. .. .. .. .. . 205-663-7501 
AZ Phoenix, Uon Elctrn.. ................. 602-869-9611 
CA Anaheim, Deco ....................... 714-63()'8252 
CA Chatsworth, West Valley Inds. ........ 816-700.0700 
CA City of Industry, llal Elctrn.. ........... 816-966-8515 
CA EI Segundo, Force Elctrn .............. 213-772-1324 
CA Fullerton, Pyramid .................... 213-691-0561 
CA Hayward, Kea Elctrns ................. 415-667-2900 
CA San Diego, Deco ..................... 619-693-1695 
CA San Diego, Sigma Elctrns. ............ 619-565-2000· 
CA San Jose, Force Elctrn.. .............. 406-943-1324 
CA Santa Clara, Pyramid................. 406-727-9610 
CT Norwalk, Cobra Comp.. .. . .. . . • .. .• . .. 203-647-5442 
FL Fl Lauderdale, CDI ............ ,...... 305-971-4950 

GA Norcrosss, CDI ....................... 404-441-3320 
IN Indianapolis, Mar Elctm.. ............. 317-675-4510 
MD Columbia, OK Elctm.. ................ 301-995-1950 
MD Sl Charles, Finnigan Elctm.. . . . . ..•. .. 314-946-6201 
MA Canton, EPC Labs. ................... 617-621-2111 
MA Marlboro, Hardware Specialty .... ,.... 617-481-8622 
MN New Brighton, Chris Elctm ............. 612-631-2647 
NH Hudson, C & H Elctrns. ............... 603-662-1133 
NY Bohemia, Key Camps. ................ 516-557-7500 
NY Buffalo, Summit Distrs. ................ 716-667-2800 
NC Raleigh, CDI .......................... 919-834-9465 
OR Beaverton, Camp. Resources ......... 503-641-6466 
PA Comwall Hgts, Reliance Merchandising 

· .. .. .. . . . .. . . .. .. .. .. .. . . . . . . . . . . . . ... "215-636-6200 
PA Harrisburg, Cumberland Elctrn.. ...... 717-232-9715 
PA Lyndora, Seneca EIctms. ............. 614-895-2631 
TX Dalles, Fuses Inc. .. . .. . .. .. . .. .. .. .. .. 214-341-6407 
VA Falls Church, COl ..................... 703-241-6227 
WA Kent, Pyramid ........................ 206-872-5800 

BELL, FLOYD, INC" 897 Higgs Ave., Columbus, OH 
43212, Tel: 614-294-4000, FAX: 614-291-0823; FSC 1'10.: 
56493; SIs. Mgr: Tom Shain ................... 0.1024 

Local Sales Offices & Reps 
IL Ml Pr~ Robert Adams SI .. Co.. 312-297-8733 
MD Columbia, Tyler Griffin Co. ............ 301-995-1215 
PA Paoli, Tyler Griffin Co ................. 215-647-1550 

BELL, F. W., INC., 6120 Hanging Moss Rd, Orlando, FL 
32607, Tel: 407-676-69oo,<TWX: 81()'853-3115, FAX: 407-
677-5765; FSC No.: 16479; Dist. Mgr: Edward S. Wilush 
..................... B.1881; 001122-1123, 1222-1224 

Local Sales Offices & Reps 
CA MilpRas, Maxim Elctrn. Sis. .. . . . . . • . . .. 406-946-6001 
CO Denver, Moss Mktg. .................. 303-455-7205 
IL Palatine, Golbec Milota ............... 312-705-0602 
MA Needham Hgts, Shain Assoc .......... 617-633-6651 
MO Grandview, Harris-Hanson Co ......... 816-783-6200 
NM Albuquerque, Moss Mktg. ............. 505-292-7505 
NY Port Chester, Channel ................ 914-939-8700 
TX Carrolfton, Seaton Corp. .............. 214-380.0414 

Local Distributors 
AZ Phoenix, Jensen Tools & Alloys ...•.. 602-966-6231 
CA Milpitas, Maxim Elctrn. SI.. .........•.. 406-946-6001 
CA Pasadena, Pasadena Elctrns. ......... 816-796-7481 
CA San Marcos, Mitchell Instrs. ........... 619-744-2690 
CA Santa Ana, WHT. .................... 714-764-6822 
CO Denver, Moss Mktg. .................. 303-455-7205 
FL Indian Rocks Beh_ P & R Instr. Supp. 

GA Atlanta, P.R. Inslr. Supp .............. .. 
IL Palatine, Golbeck Milota Assocs ...... . 
MA Hingham, Shain Assocs. .. .......... .. 
MO St LOUis, Harris Hanson Co. . ........ . 
NY Rochester, Transcat ................. . 
OH Dayton, Electro Entprs. ............. .. 
PA Horsham, BEC ..................... .. 
TX Dallas, Seaton Corp .................. . 
TX Houston, American Analog .......... . 

813-596-8641 
404-391-9117 
312-705-0602 
617-74()'2334 
314-432-3611 
716-456-4601 
513-426-5551 
215-672-2900 
214-38()'0414 
713-524-0528 

ttl J. W. Miller Division C BELL INDUSTRIES 

FAX: 213-631-4217 
BELL INDS., J, W. Miller Div., 19070 Reyes Ave., P.O. 

Box 5825, Rancho Dominguez, CA 90224-5625, Tel: 213-
537-5200, TWX: 91 ().346-674O; FSC No.: 76493; Empl.: 55 
........................................... A·1199-1205 

Local Sales OfficeS & Reps 
AZ Mesa, Bidwell Sis. Assocs. of AZ . . . . .. 602-265-2029 
CA CamPb!lll, Shur SI.. .......... .. .. .. ... 406-374-5577 
CA Gardena, Bidwell SI .. Assoc.. . . . . . . . .. 213-77()'03Q0 
CO Denver, W~ Inc ..................... 303-477-6180 
FL Clearwater, HHP Assocs., Inc .......... 813-797-4447 
FL Pompano Beh., HHP Assocs_ Inc. ..... 305-971-5750 
FL Winter Pk., HHP Assoc .. , Inc. ....... ,. 305-74().032O 
GA Atlanta, Millar Elctrns., Inc. ............ 404-634-3350 
IN Indianapolis, Elctrn. Reps. ........ , .... 317-894-1414 
IN Mishawaka, Elctrn. Reps., Inc. ......... 219-259-9365 
KS Overland Pk.,. Thomas L Dowell & Assocs., Inc. 

· .'. .. .. . .. .. .. . . .. .. .. . . .. . .. . . . . . . . ... 913-646-7373 
MA Burlington, Conti-Younger Assocs_lnc. 

....................................... 617-273-1582 
MD Woodbine, DJC Elctrn. SI .............. 301-795-7020 
MI E Detroi~ Jack M. Thorpe Co ......... 313-779-6363 
MN Eden Prairie, Electro Mark, Inc. . . . . . . .. 612-944-5850 
MO Sl Louis, Thomas L Dowell & Assocs_ Inc. 

· . . . . . . .. . . . . . . .. .. . . .. .. . . . .. .. .. .. ... 314-649-4234 
NJ Englewood, Epstein & Siebel Assoc. .. 201-569-7600 

BELTIN 
NC Raleigh, Millar EIctms., Inc. ... . • . . . . . •. 9.19-826-6640 
OH Sl Mary's, Thomas Shelby & Co_ Inc. 

OR Beaverton, Earl & Brown Co., Inc. .•... 
TX Fl Worth, Chat Wells & Co. .......... . 
WA Redmond, Earl & Brown Co., Inc. .•.... 
WI Waukesha, Janus, Inc. .............. .. 
EXP NY, New York, Rabum Agencies ...•. 
Can Montreal, Que., Bestec Elctms., Ltd. .. . 
Can Rexdale, Ont, Beetec EIctms., Ltd ... . 

Local Distributors 

419-394-3377 
503-643-5500 
817-284-0261 
206-665-5064 
414-542-7575 
212-989-5939 
514-643-1702 
416-674-1330 

AZ Phoenix, Arizona Comps. Co_ Inc. . . . . . 602-269-5655 
AZ Tempe, Bell Industries/EDD .......... 602-966-7800 
AZ Tempe, eircu" Specialists ............. 602-966-0764 
CA Buena Park, Cypress/RPS Eictm ..... 71·4-521-5230 
CA Garden Grove, Bell Industries/EOD ... 714 .. 220.0681 
CA Gardena, Bell Industries/EDD ........ 213-515-1800 
CA Milpitas, Zack Elctm.. .. . . . . . . . . . . . . . .. 406-942-6432 
CA Riverside, EIctrn. Supp. ............... 714-683-7300 
CA Roseville, Bell Inds./EDD ............. 916-969-3100 
CA San Diego, Bell Industries/EDD ....... 619-266-1277 
CA San Jose, Quement EIctms. .......... 406-996-5900 
CA Santa Clara, Cypress Elctm.. ......... 406-98().25OO 
CA Sunnyvale, Abacus Elctm.. ........... 406-732-2000 
CA Sunnyvale, Bell Industries/EDD . . . . . .. 406-734-6570 
CA Thouaand Oaks, Bell Inds./Ventura/EDD 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 805-499-6821 
CO Arvada, Denver Bets Wintronic ....... 303-431-7161 
CO Denver, Bell Industries/EDD . . .. .. . . .. 303-424-1985 
CO Englewood, Shelley-Ragon, Inc. . . .. . .. 303-762-0670 
CT Danbury, Pilgrim Elctm.. . . . . . . . . . . . . . . 203-792-7274 
CT Wallingford, Greene-Shaw Co. ........ 203-265-3333 
CT Wallingford, Sager Elctrcl. Supp. ...... 203-265-4800 
FL Deerfield Bell, Bell Inds./EDD ........ 305-421-1997 
FL Largo, Bell Inds./EDD ................ 813-641-4434 
FL West Palm Beach, Nurmi Elctrn.. ..... 305-666-8553 
GA Norcross, Bell Inds./EDD .......•..... 404-662-0923 
IL Chicago, Bell Industries/EDD ......... 312-64().1910 
IL Chicago, Newark Elctrns. ............. 312-784-5100 
IL Palatine, Ohm/Elctms, Inc............. 312-359-5500 
IL Urbana, Bell Inds./EDD ............... 217-326-1077 
IN Fort Wayne, Bell Inds./EDD........... 219-423-3422 
IN Indianapolis, Bell Inds./EDD .......... 317-875-6200 
IN Indianapolis, Meunier Elctm. Supp. .... 317-635-3511 
IA Cedar Rapids, Bell Industries/EDD ... 319-395-0730 
MD Gaithersburg, MS Elctm.. .. . • . . . . . . . . . 301-921-0200 
MA Hingham, Sager Elctrcl. Supp. ......... 617-749-6700 
MA Newton, Greene-Shaw Co. ........ , . . . 617-969-6900 
MA Winchester, Bell Inds./EDD ........... 617-729-5800 
MI Ann Arbor, Bell Inds./EDD ............ 313-971-9093 
MN Minneapolis, 100 Comps., Inc. ......... 612-631-2666 
MN Thief River Falls, Digi-Key Corp. .. :... 216-681-6674 
MO Kansas City, Watters Radio Supp ...... 816-531-7015 
MO Maryland Hgts, Chelsea IndB., Inc. .... 314-997-7709 
NH Hudson, Bell Inds./EDD .............. 603-882-1133 
NJ Camden, G.R.S. Elctm.. . . . . . . . . . . . . . .. 609-964-8560 
NJ East Hanover, Slste EIctrn. Parts ..... 201-667-2550 
NM Albuquerque, Bell Industries/EDD .... 505-292-2700 
NY Bohemia, Kay Camps. ................ 516-567-7500 
NY Buffalo, SummH EIctms. .............. 716-667-2800 
NY Farmingdale, Bell Inds./EDD .......... 516-752-9303 
NY Melville, Arrow EIctm .. /EDD .......... 516-694-6800 
NY Rochester, SummR Elctrn.. ........... 716-334-8110 
NY Rome, Rome Elctrns. ................. 315-337-5400 
NC Raleigh, Southeastem Elctrn.. ........ 919-826-2311 
OH Columbus, Hughes-Peters, Inc. ....... 614-294-5351 
OH Dayton, Bell Inds./EDD ............... 513-435-8660 
OH Dayton, Bell Inds./EDD-Military ....... 513-434-8231 
OK Tulaa, Radio, Inc. ..................... 916-587-9123 
OR Portland, Bell Industries/EDD . . . . . . . .. 503-635-6500 
PA Allentown, P. A Peters, Inc: ........... 215-434-5237 
PA Braddock, LeI! EIctm .................. 412-351-5000 
PA Drexel Hil~ Kess Elctrn.. .. . . . . . . . . . . .. 215-526-6120 
PA Philadelphia, PEl Genesis. . . . . . . . . . . .. 215-673-0400 
TN Hixson, Techni-Tronics, Inc. ........... 615-842-0514 
TN Nashville, Bell Inds./EDD ......•...... 615-367-4400 
TX Dallas, Wholesale EIctm .. /lnd Div. ... 214-824-3001 
TX Houston, Lenert Co. .................. 713-225-1485 
TX Richardson, Bell Inds./EDD ........... 214-69()'0466 
LIT Satt Lake City, Bell Industries/EDD ... 601-972-6969 
VA Charlottesville, Virginia EIctrn. Compalnc. 

· . . . .. . . . .. . . .. .. . .. .. . . . .. . .. . . .. .. .. . 804-296-4164 
WA Bellevue, Bell Industries/EDD .. , ..... 206-747-1515 
WI Milwaukee, Bell Industries/EDD ...... 414-647-6879 
WI Milwaukee, Marsh EIctms. ............ 414-475-6000 
Can HuntSVille, Bell Inds./EDD ............ 205-837-1074 
Can Scarborough, Ont, Carsten Elctm .. Ltd. 

· . . .. .. . .. . . . .. .. .. . .. .. .. . .. . .. . . . . ... 416-495-7705 
Can Willowdale, Ont, Electro Sonic, Inc. ... 416-494-1686 

BELLOFRAM CORPORATION, Pulpit Rock Ad, Pelham, 
NH 03076, Tel: 603-635-2103, 60().343-0039, TELEX: 94-
9457; Empl.: 300; SIs. Mgr: Donald Rudolph; Dist. Mgr: 
Donald Rudolph 

BELTING INDUSTRIES CO., INC., 20 Boright Ave., 
Kenilworth, NJ 07033, Tel: 201-272-6591, TELEX: 229664; 
Empl.: 125 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 631 



BEMCO 
BEMCO, 9908 San Fernando Ad., Pacoima, CA 91331, Tel: 

818-899-5296, FAX: 818-897-6525; EmpL: 70; SIs. Mgr: 
DrewOias 

-BENCHMARK rECHNOLOGY, 200 S. Turnbull canyon 
Ad., City of IndusIry, CA 91745, Tel: 818-333"1201, TWX: 
910-584-1861; EmpL: 185; SIs. Mgt: S. Dorren 

BENDIX CONNECTOR OPERATIONS, See 
Ampheno~ Bendix Connector Ops. 

BENDIX CORP. Electrodynamics Div, 11600 Sherman 
Way, N. Hollywood, CA 91605, Tel: 818-765-1010, TWX: 
91<1-499-2151; En¥>l: 1200 . 

BENDIX CORP, MOTOR COMPS. DIV. See Facet 
Entprs. 

BENJAMIN INTERNATIONAl, INC, 1460 Old Coun1ry, 
Ad., PlainvIew, NY 11803, Tel: 516-753-0700, lELEX: 
204945-BENCO, FAX: 516-753-0839 

BENny NEVADA CORP,' P.o. Box 157, Minden, NY 
89423, Tel: 702-782-3611, lELEX: 354437; FSC Il10.: 
1581105 

BERG, W. M. INC, 499 Ocean Ave., East RocI<eway, NY 
11518, Tel: 516-599-5010, lELEX: 9103506176, FAX: 
516-599-3274; EmpL: 150; SIs. Mg,: Marie R!3itZ 

BERGER-LAHR CORP, Fotzgerald Or, Jaffray, NH 03452, 
Tel: 603-532-nOl, FAX: 603-532-6On; En¥>l: 20; SIs. 
Mgt: Sleven R Seabaugh 

BEADQUI5T 

FAX: 612-835-41 56 
BERGQUIST, 5300 Edina Inert, Minneapolis, MN 55435, 

Tel: 800-328-3882, TWX: 910-576-2423; FSC Il10.: 55285; 
En¥>l: 125; SIs. Mgt: Bob Savage; DIst. Mg,: Duane 
Dungey •••....••..•••...•..•.••....•• a.1809: C'1714 

LoceJ SaleS 0ffIce8 & /'Ieps 
CA PeIoAlto, Shaw-Tech ................. 415-961-4n5 
CA San Diego, OMN~ inc. .•.............. 61&-268-9606 
CA San1a Ana, Bergquist Co. ............. 714-542-3383 
CO BroomfteId, Connors Co. .............. 303-466-9628 
DE Wilmington, ElecIro Tech. Sis. ... .. . ... 302-764-2189 
DC MacrotechAssocs.,Ltd. ............... 301-766-1111 
FL CIeerwater, Tech-Rep ................ 813-530-1619 
IA A1kins, Bergquist ........ , . ..... .....•. 31&-446-7458 
IA Cedar Rapids, BergquIst .............. 31 &-366-8733 
MA BrookHne, Harman.Assocs. ........... 617-232-8687 
MO St Charles, Bergquist .. .. .. • . .. .. . .. .. 314-946-6004 
NY Lynbrook, P. SaftIer Assocs. .......... 516-593-7880 
NY Il1o. Syracuse, Leonard D. Allen ....... 315-456-7470 
DH Cleveland, Stall Co. ................... 216-331-5100 
OR Togai'd, EIcIm Camp. Sis. ............. 503-245-2342 
WA Mercer Island, EIcIm Camp. Sis. ...... 206-232-9301 

LoceJ DIsIrlbutoIs 
AI.. Huntsville, Component Dist., Inc. ...... 205-683-7501 
CA Fountain Valley, Components Center 

....................................... 1213-582-Q667 
CA Hawthorne, EIecIrosonic .............. 213-97()-()997 
CA MIn. V_, Energy Sis. ................ 415-96&-0600 
CA San DIego. Sou1hIand Fasteners ...... 61 &-578-8630 
CO Aurora, JET EIctrns, .................. 303-364-1000 
FL Ft Lauderdale, Components DIst Inc. 

.............. ,........................ 305-973-8915 
GA Norcross, Components DIst Inc. ...... 404-441-3320 
L Chicago, NEP ElcIms. ................ 312-625-6400 
MA Brookline, Harman SIs................. 617-232-6687 
NY FanningdaIe, Addem DIst............. 516-752-9303 
NC ~ Components Oist Inc......... 91&-834-9485 
lX Dallas, Components Oist Inc. ......... .214-694-0373 
WA Redwood, MUIPhY EIctms. ............ 206-881-1234 

BERKELEY NUCLEONICS CORP., 1121 Regatta Sq., 
Richmond, CA 94604, Tel: 415-234-1100, lELEX: 6n-
1167; En¥>l: 30; SIs. Mgt: E J. Buchs ......... 001219 

All. sales qneering services in the U.s. and Cenada ere 
provided by our facIory-direct sales and applications staff. 
For ImmecIate aseistance pIMH con1act: Telesales 
Depertmen1 (415) 527-1121 For immediate aseistance 
pIeaee con1act: Tele-saies Department (415) 527-1121 

BERKELEY PROCESS ~ INC, 5327-1< 
Jacuzzi Sl, RIchmond, CA 94604, Tel: 41 5-526-3333, FAX: 
415-525-1894; EmpL: 14; SIs.-Mgt: Theodore Arbuckle; 
DIst. Mgt: Theodore Arbuckle 

BERKSHIRE TRANSFORMER CORP, Rou1e 341, P.O. 
Box 129, Kent, CT 06757, Tel: 203-927-3541; FSC Il10.: 
89870; En¥>l: 105; SIs. Mgt: Janis R Donovan 

BEAK TEK, INC, Box 888, AD I, New Holland, PA 17557, 
Tel: 717-354-6200, FAX: 717-354-7944; FSc Il10.: 19449; 
En¥>l: 350; SIs. Mgt: Arnold Harris, NIl. Sis. Mgr.; DIst. 
Mgt: Sarah Stech 

Manufacturers and Sales' Offices Directory 
Local Sales 0ffIce8 & Reps 

J>Z. Scottsdale, Bill Earl Assocs. .......... 602-994-3813 
CA Milpi1as, Maxim EIcIm Sis. . . . . . . . . . . .. 408-946-6001 
CA Santa Ana, CaItronics................. 714-751-9162 
GA Norcross, Hollingsworth & Still .... . . .. 404-447-1700 
MD Whea1on, Electronic Da1a Assocs. .... 301-933-6680 
MA Clin1on, B&N Assoc. ................. :. 617-365-6364 
MO St Louis. Thomas Dowell & Assoc. ... 314-849-4234 
NJ Sicklerville, Brown Associa1es ........ 609-62&-2240 
NY FayeI1eville, C.W. Floring & Assoc. .... 315-637-4552 
NY Sco1tsdaIe, C.W. Floring & Assoc. ..... 716-88&-4614 
NC Charlotte, Pace Sis. ................... 704-365-3216 
OR Tualatin, N1COR ...................... 415-490-5975 
PA PIttsburgh, Cody Assoc. ............. , 412-322-3121 
lX Houston, Yeager, Sumners & Assocs. 

713-271-8104 
UT Sd~·CiiY:~·S~:::::::::::::: 801-467-2401 
can Mississauga, RFM Electro SIs. ........ 416-677-0027 

BERMAR CORP, P.O. Box 12844, Research Triangle Park, 
NC 2n09, Tel: 91&-489-4316, TWX: 510 601-7697; SIs. 
Mg,: M. Conland 

FAX: 516-935-1766 
BERTAN ASSOCS., 121 New Sou1h Ad., Hicksville, NY 

11801, Tel: 516-433-3110, TWX: 510-221-2144; FSC No.: 
6130; ErnpL: 140; SI8. Mgr: Jim Donley ... 001608-1621 

Local Sales 0ffIce8 & Reps 
AL Huntsville, Currie, Peak, Frazier ....... 205-536-1506 
J>Z. Phoenix, Thor Engrg. ................. 602-437-1463 
CA Encino, King-Way Assoc. ............. 818-788-4124 
CA lOs Altos, C8i".WhHe & Co. .......... 415-946-6533 
CO Boulder, H. Bass Assocs. ............. 303-530-7509 
CT Farmington, Ray Perron & Co, Inc. . . .. 203-673-4825 
GA Norcross, Currie, Peak, Frazier . . . . . . .. 404-44&-7662 
IL Arlington Hgts., Coombs Assocs. . . . . .. 312-43&-9810 
MD Randallstown, Beacon North ..... ..... 703-591-1300 
MA Needham, Ray Perron & Co., Inc. ..... 617-449-6162 
MI Dalrol1, Geotronix, Inc. ................ 313-55&-2440 
MN Minneapolis, Electronic Instrs. ......... 612-374-5628 
MO St louis, Acorn EIc1ms., Inc. .......... 314-644-2510 
NH Dover, Ray Perron & Co, Inc. ......... 603-742-2321 
NM Albuquerque, Thorson/Desert S1aIes Co. 

. .. .. .. . .. .. .. . .. . .. . .. . .. .. .. . .. . .. .. . 505-293-8555 
NY EImon1, Crane & Eger1 Corp. .......... 516-672-0600 
NY Hicl<sville, Bertan Assocs., Inc. ........ 516-433-3110 
NY Uverpool, Northern Tech. Sis. Co ...... 315-451-1091 
OH Cleveland, Geotronix ................. 216-659-6100 

BG ELECTRONICS, 30 South Sl, Ml Vernon. NY 10550, 
Tel: 914-664-5591, lELEX: 6816048; FSC No.: 33791; 
EmpL: 26 

B-G INSTRUMENTS, INC., P.O. Box 67, Alta Lorna. CA 
91701, Tel: 714-989-4802, 990-2826, lELEX: 517174, 
FAX: 714-98&-0699; Sis. Mgr: John Baum .... 0010n 

Local Sales Offices & Reps 
WA Spokane, B-G Instrs.. Inc. ;............ 50&-236-4757 

B. G. LABORATORIES, INC, 75 Travis Ave., Binghamton, 
NY 13904, Tel: 607,722-2376, FAX: 607-722-4204; FSC 
Il10.: 26522; Ernpl: 150; SIs. Mgr: Marj Jayne 

• 3£ 8H Electronics 

FAX: 612-894-9380 
BH ELECTRONICS, INC., 12219 Wood Lk. Or, 

Bumsville, MN 55337, Tel: 612-894-9590; FSC Il10.: 36n; 
EmpL: 300; SIs. Mgr: Fred LaMarche 
.............................. A'1206-1207,2198-2201 

Local Sales Offices & Reps 
J>Z. Fountain Hills, Halber Assocs. ...... .. 
CAGIendaIe, Halber Assocs. ........... .. 
CA San Mateo, Halber Assocs. ......... .. 
CO Denver, Electro Comp. Sys. ......•.... 
IL Chicago. I. E Hampton & Assocs. ..... 
IN Indianapolis, Shamrock Sis. ......•.... 
MA Norwood, Tom Maguire Assocs. .... .. 
MI Detroit, L E Hampton & Assocs. ...... . 
MI St Joseph, I. E Hampton & Assocs. .. . 
MN Osseo, Gaffney SIs. Co. .............. . 
OH Daylon, Shamrock Sis. .............. .. 
OH Worthlng1on, Shamrock Sis. .......... . 
OR Portland, Halber & Assocs. .......... .. 
PA Broomal~ TCA Assocs. .......... : ... . 
PA PIttsburgh, Shamrock Sis. ............ . 
lX Austin, Swearingen Sis. ............. .. 
lX Dallas, Swearingen Sis. ............. .. 
lX Hou~ Swearingen Sis. ..... : ...... . 
WA Redmond, Halber Assocs. ........... . 
WI Theinsville, TFL Assoc. .............. . 

602-637-2484 
816-246-8263 
415-34&-4700 
303-797-0894 
312-634-8890 
317-253-2563 
617-551-0500 
313-348-n14 
616-993-0862 
612-425-5484 
513-258-1227 
614-866-7638 
206-696-0170 
215-692-6853 
412-343-5877 
512-33&-8663 
214-418-1817 
713-933-3517 
206-882-0990 
414-242-6600 

B.H.INDS., INC, 5784 Venice Blvd, Los Angeles, CA 90019, 
Tel: 213-937-4763; ErnpL: 6 

BICC-VERO ELECTRONICS, INC, 1000 Sherman Ave, 
Hamden, CT 06514, Tel: 203-266-8001, TWX: 510-227-
8890, FAX: 203-287-0062; Empl: 50; SI8. Mg,: David 
Sargent; DIst. Mg,: Christine A. Martin 

PA Audubon, Holmes Assocs. ............ 215-666-0636 r 

lX Dallas, Automated Motion Control .... 214-340-4192 
UT BountiM H. Bass Assoc.. ............. 801-295-7100 
VA Fairfax, Beacon North ................ 703-591-1300 
WA Bellevue, C8i".WhHe & Co, Inc. .. . .. .. 206-462-2118 
WI Milwaukee, Coombs Assocs........... 414-351-6123 
can Downsview, Ont. Rayonics Sci, Inc. .. 416-736-1600 

BERTSCH U.S. SYCAMORE RESCH. eTA, 2142F 
IndustrialCl, Vista, CA 92083, Tel: 61&-727-7420; FSC Il10.: 
61&-727-4436; EmpL: 25; SIs. Mg,: B. Linko 

BEST POWER TECHNOLOGY, INC, P.O. Box 280, 
Necedah, WI 54646, Tel: 608-585-7200, 600-356-5794, 
lELEX: 701934; ErnpL: 205; SIs. Mg': Donald Soe 

BEST TECHNOLOGY INC., 400 Boren Ave. North, 
Saat11e, WA 98109, Tel: 206-382-1300, TWX: 91D-444-
2154, FAX: 206-382-0186; ErnpL: 8 .............. a'1839 

LoceJ Sales 0ffIce8 & Reps 
CA Mountain Voew, Straube Assocs. ...... 415-96&-6060 
CO Westminster, Straube Assocs. ..•..... 303-426-0890 

BESWICK, Dubiller International Pic, Alert Works, 
Frome, UnHed Kingdom BAll lPP, Tel: (0373) 64311, 
lELEX: 449196 G, FAX: (0373) 73175; SIs. Mg,: Matthew 
Farrington 

BETA AUTOMATION, INC. 3541 Old Conejo Ad., 
Newbury Park, CA 91320, Tel: 605-499-5785; Empl: 8; SI8. 
Mgt: James VaJentino 

BETATHERM CORP, 910 Turnpike Rd (Ate. 9), 
Shrewsbury, MA 01545, Tel: 617-842-0516, TELEX: 374-
8389, FAX: 617-642-0748; Empl.: 80 

BEY ELECTRIC, INC. 362 Main Sl, Box 548, Lincoln 
Park, NJ 07035, Tel: 201-694-5000; SIs. Mg,: Fred 
DeMauro, Gen. Mgr. ............................ A.2197 

"1::9 BleRON' 

FAX: 203-824-1137 
BICRON ELECTRONICS. 100 Barlow Street. canaan, 

CT06018,TeI: 203-824-5125;FSC Il10.: 10617; ErnpL: 110; 
SIs. Mg,: Peter B. Kenl .................. A'2202-2203 

LoceJ Sales Offices & Reps 
CA San Clemente, ATA Assocs. .......... 714-496-7180 
CO Denver, Omega, Ltd. .................. 303-762-1921 
IN Indianapofis. J & W Sis. ............... 317-842-3740 
MN Minneapolis, PSI ............ .. .. . .. .. . 612-944-8545 
NY Hollis Hills, SAM Assocs. ............. 716-464-1595 
PA Media, Homer Smith Co. .............. 215-543-2434 
PA Pittsburg, Gormley EIec. .............. 412-795-6010 
UT San Lake City, Omega, Ltd. ........... 303-762-1921 
VA Salem, Homersmith, Inc. .............. 703-387-1600 
WI Milwaukee, KMA Sis. Co. ............. 414-25&-1 nl 
can Ottawa, Ellam & Assocs. .............. 613-727-3692 

BIDDLE INSTRUMENTS, 510 Township Une Ad., Blue 
Bel~ PA 19422, Tel: 215-646-9200, lELEX: 685 1045 
JGBCO, FAX: 215-643-2670; ErnpL: 285 

BIKOR. Microsemi Corporation, 1504 W. 228th Sl, 
Torrance, CA 90501, Tel: 213-53&-6320, FAX: 213-53&-
0296; FSC Il10.: 58996; ErnpL: 50; SIs. Mgt: James Rorke 

BINDICATOR. P.O. Box 0009, 1915 Dove Sl, Port Huron, MI 
46081-0009, Tel: 313-987,2700, TWX: 810-231-5261 
BlNOICATOR P THY, FAX: 313-987-4476; EmpL: 50; SIs. 
Mgt: Rick Secord; Dis!. Mg,: Rick Secord 

632 North American offices only. For worldwide reps & distributors,see Vol. W. EEM 1988 

BEMCO 
BEMCO, 9908 San Fernando Ad., Pacoima, CA 91331, Tel: 

818-899-5296, FAX: 818-897-6525; EmpL: 70; SIs. Mgr: 
DrewOias 

-BENCHMARK rECHNOLOGY, 200 S. Turnbull canyon 
Ad., City of IndusIry, CA 91745, Tel: 818-333"1201, TWX: 
910-584-1861; EmpL: 185; SIs. Mgt: S. Dorren 

BENDIX CONNECTOR OPERATIONS, See 
Ampheno~ Bendix Connector Ops. 

BENDIX CORP. Electrodynamics Div, 11600 Sherman 
Way, N. Hollywood, CA 91605, Tel: 818-765-1010, TWX: 
91<1-499-2151; En¥>l: 1200 . 

BENDIX CORP, MOTOR COMPS. DIV. See Facet 
Entprs. 

BENJAMIN INTERNATIONAl, INC, 1460 Old Coun1ry, 
Ad., PlainvIew, NY 11803, Tel: 516-753-0700, lELEX: 
204945-BENCO, FAX: 516-753-0839 

BENny NEVADA CORP,' P.o. Box 157, Minden, NY 
89423, Tel: 702-782-3611, lELEX: 354437; FSC Il10.: 
1581105 

BERG, W. M. INC, 499 Ocean Ave., East RocI<eway, NY 
11518, Tel: 516-599-5010, lELEX: 9103506176, FAX: 
516-599-3274; EmpL: 150; SIs. Mg,: Marie R!3itZ 

BERGER-LAHR CORP, Fotzgerald Or, Jaffray, NH 03452, 
Tel: 603-532-nOl, FAX: 603-532-6On; En¥>l: 20; SIs. 
Mgt: Sleven R Seabaugh 

BEADQUI5T 

FAX: 612-835-41 56 
BERGQUIST, 5300 Edina Inert, Minneapolis, MN 55435, 

Tel: 800-328-3882, TWX: 910-576-2423; FSC Il10.: 55285; 
En¥>l: 125; SIs. Mgt: Bob Savage; DIst. Mg,: Duane 
Dungey •••....••..•••...•..•.••....•• a.1809: C'1714 

LoceJ SaleS 0ffIce8 & /'Ieps 
CA PeIoAlto, Shaw-Tech ................. 415-961-4n5 
CA San Diego, OMN~ inc. .•.............. 61&-268-9606 
CA San1a Ana, Bergquist Co. ............. 714-542-3383 
CO BroomfteId, Connors Co. .............. 303-466-9628 
DE Wilmington, ElecIro Tech. Sis. ... .. . ... 302-764-2189 
DC MacrotechAssocs.,Ltd. ............... 301-766-1111 
FL CIeerwater, Tech-Rep ................ 813-530-1619 
IA A1kins, Bergquist ........ , . ..... .....•. 31&-446-7458 
IA Cedar Rapids, BergquIst .............. 31 &-366-8733 
MA BrookHne, Harman.Assocs. ........... 617-232-8687 
MO St Charles, Bergquist .. .. .. • . .. .. . .. .. 314-946-6004 
NY Lynbrook, P. SaftIer Assocs. .......... 516-593-7880 
NY Il1o. Syracuse, Leonard D. Allen ....... 315-456-7470 
DH Cleveland, Stall Co. ................... 216-331-5100 
OR Togai'd, EIcIm Camp. Sis. ............. 503-245-2342 
WA Mercer Island, EIcIm Camp. Sis. ...... 206-232-9301 

LoceJ DIsIrlbutoIs 
AI.. Huntsville, Component Dist., Inc. ...... 205-683-7501 
CA Fountain Valley, Components Center 

....................................... 1213-582-Q667 
CA Hawthorne, EIecIrosonic .............. 213-97()-()997 
CA MIn. V_, Energy Sis. ................ 415-96&-0600 
CA San DIego. Sou1hIand Fasteners ...... 61 &-578-8630 
CO Aurora, JET EIctrns, .................. 303-364-1000 
FL Ft Lauderdale, Components DIst Inc. 

.............. ,........................ 305-973-8915 
GA Norcross, Components DIst Inc. ...... 404-441-3320 
L Chicago, NEP ElcIms. ................ 312-625-6400 
MA Brookline, Harman SIs................. 617-232-6687 
NY FanningdaIe, Addem DIst............. 516-752-9303 
NC ~ Components Oist Inc......... 91&-834-9485 
lX Dallas, Components Oist Inc. ......... .214-694-0373 
WA Redwood, MUIPhY EIctms. ............ 206-881-1234 

BERKELEY NUCLEONICS CORP., 1121 Regatta Sq., 
Richmond, CA 94604, Tel: 415-234-1100, lELEX: 6n-
1167; En¥>l: 30; SIs. Mgt: E J. Buchs ......... 001219 

All. sales qneering services in the U.s. and Cenada ere 
provided by our facIory-direct sales and applications staff. 
For ImmecIate aseistance pIMH con1act: Telesales 
Depertmen1 (415) 527-1121 For immediate aseistance 
pIeaee con1act: Tele-saies Department (415) 527-1121 

BERKELEY PROCESS ~ INC, 5327-1< 
Jacuzzi Sl, RIchmond, CA 94604, Tel: 41 5-526-3333, FAX: 
415-525-1894; EmpL: 14; SIs.-Mgt: Theodore Arbuckle; 
DIst. Mgt: Theodore Arbuckle 

BERKSHIRE TRANSFORMER CORP, Rou1e 341, P.O. 
Box 129, Kent, CT 06757, Tel: 203-927-3541; FSC Il10.: 
89870; En¥>l: 105; SIs. Mgt: Janis R Donovan 

BEAK TEK, INC, Box 888, AD I, New Holland, PA 17557, 
Tel: 717-354-6200, FAX: 717-354-7944; FSc Il10.: 19449; 
En¥>l: 350; SIs. Mgt: Arnold Harris, NIl. Sis. Mgr.; DIst. 
Mgt: Sarah Stech 

Manufacturers and Sales' Offices Directory 
Local Sales 0ffIce8 & Reps 

J>Z. Scottsdale, Bill Earl Assocs. .......... 602-994-3813 
CA Milpi1as, Maxim EIcIm Sis. . . . . . . . . . . .. 408-946-6001 
CA Santa Ana, CaItronics................. 714-751-9162 
GA Norcross, Hollingsworth & Still .... . . .. 404-447-1700 
MD Whea1on, Electronic Da1a Assocs. .... 301-933-6680 
MA Clin1on, B&N Assoc. ................. :. 617-365-6364 
MO St Louis. Thomas Dowell & Assoc. ... 314-849-4234 
NJ Sicklerville, Brown Associa1es ........ 609-62&-2240 
NY FayeI1eville, C.W. Floring & Assoc. .... 315-637-4552 
NY Sco1tsdaIe, C.W. Floring & Assoc. ..... 716-88&-4614 
NC Charlotte, Pace Sis. ................... 704-365-3216 
OR Tualatin, N1COR ...................... 415-490-5975 
PA PIttsburgh, Cody Assoc. ............. , 412-322-3121 
lX Houston, Yeager, Sumners & Assocs. 

713-271-8104 
UT Sd~·CiiY:~·S~:::::::::::::: 801-467-2401 
can Mississauga, RFM Electro SIs. ........ 416-677-0027 

BERMAR CORP, P.O. Box 12844, Research Triangle Park, 
NC 2n09, Tel: 91&-489-4316, TWX: 510 601-7697; SIs. 
Mg,: M. Conland 

FAX: 516-935-1766 
BERTAN ASSOCS., 121 New Sou1h Ad., Hicksville, NY 

11801, Tel: 516-433-3110, TWX: 510-221-2144; FSC No.: 
6130; ErnpL: 140; SI8. Mgr: Jim Donley ... 001608-1621 

Local Sales 0ffIce8 & Reps 
AL Huntsville, Currie, Peak, Frazier ....... 205-536-1506 
J>Z. Phoenix, Thor Engrg. ................. 602-437-1463 
CA Encino, King-Way Assoc. ............. 818-788-4124 
CA lOs Altos, C8i".WhHe & Co. .......... 415-946-6533 
CO Boulder, H. Bass Assocs. ............. 303-530-7509 
CT Farmington, Ray Perron & Co, Inc. . . .. 203-673-4825 
GA Norcross, Currie, Peak, Frazier . . . . . . .. 404-44&-7662 
IL Arlington Hgts., Coombs Assocs. . . . . .. 312-43&-9810 
MD Randallstown, Beacon North ..... ..... 703-591-1300 
MA Needham, Ray Perron & Co., Inc. ..... 617-449-6162 
MI Dalrol1, Geotronix, Inc. ................ 313-55&-2440 
MN Minneapolis, Electronic Instrs. ......... 612-374-5628 
MO St louis, Acorn EIc1ms., Inc. .......... 314-644-2510 
NH Dover, Ray Perron & Co, Inc. ......... 603-742-2321 
NM Albuquerque, Thorson/Desert S1aIes Co. 

. .. .. .. . .. .. .. . .. . .. . .. . .. .. .. . .. . .. .. . 505-293-8555 
NY EImon1, Crane & Eger1 Corp. .......... 516-672-0600 
NY Hicl<sville, Bertan Assocs., Inc. ........ 516-433-3110 
NY Uverpool, Northern Tech. Sis. Co ...... 315-451-1091 
OH Cleveland, Geotronix ................. 216-659-6100 

BG ELECTRONICS, 30 South Sl, Ml Vernon. NY 10550, 
Tel: 914-664-5591, lELEX: 6816048; FSC No.: 33791; 
EmpL: 26 

B-G INSTRUMENTS, INC., P.O. Box 67, Alta Lorna. CA 
91701, Tel: 714-989-4802, 990-2826, lELEX: 517174, 
FAX: 714-98&-0699; Sis. Mgr: John Baum .... 0010n 

Local Sales Offices & Reps 
WA Spokane, B-G Instrs.. Inc. ;............ 50&-236-4757 

B. G. LABORATORIES, INC, 75 Travis Ave., Binghamton, 
NY 13904, Tel: 607,722-2376, FAX: 607-722-4204; FSC 
Il10.: 26522; Ernpl: 150; SIs. Mgr: Marj Jayne 

• 3£ 8H Electronics 

FAX: 612-894-9380 
BH ELECTRONICS, INC., 12219 Wood Lk. Or, 

Bumsville, MN 55337, Tel: 612-894-9590; FSC Il10.: 36n; 
EmpL: 300; SIs. Mgr: Fred LaMarche 
.............................. A'1206-1207,2198-2201 

Local Sales Offices & Reps 
J>Z. Fountain Hills, Halber Assocs. ...... .. 
CAGIendaIe, Halber Assocs. ........... .. 
CA San Mateo, Halber Assocs. ......... .. 
CO Denver, Electro Comp. Sys. ......•.... 
IL Chicago. I. E Hampton & Assocs. ..... 
IN Indianapolis, Shamrock Sis. ......•.... 
MA Norwood, Tom Maguire Assocs. .... .. 
MI Detroit, L E Hampton & Assocs. ...... . 
MI St Joseph, I. E Hampton & Assocs. .. . 
MN Osseo, Gaffney SIs. Co. .............. . 
OH Daylon, Shamrock Sis. .............. .. 
OH Worthlng1on, Shamrock Sis. .......... . 
OR Portland, Halber & Assocs. .......... .. 
PA Broomal~ TCA Assocs. .......... : ... . 
PA PIttsburgh, Shamrock Sis. ............ . 
lX Austin, Swearingen Sis. ............. .. 
lX Dallas, Swearingen Sis. ............. .. 
lX Hou~ Swearingen Sis. ..... : ...... . 
WA Redmond, Halber Assocs. ........... . 
WI Theinsville, TFL Assoc. .............. . 

602-637-2484 
816-246-8263 
415-34&-4700 
303-797-0894 
312-634-8890 
317-253-2563 
617-551-0500 
313-348-n14 
616-993-0862 
612-425-5484 
513-258-1227 
614-866-7638 
206-696-0170 
215-692-6853 
412-343-5877 
512-33&-8663 
214-418-1817 
713-933-3517 
206-882-0990 
414-242-6600 

B.H.INDS., INC, 5784 Venice Blvd, Los Angeles, CA 90019, 
Tel: 213-937-4763; ErnpL: 6 

BICC-VERO ELECTRONICS, INC, 1000 Sherman Ave, 
Hamden, CT 06514, Tel: 203-266-8001, TWX: 510-227-
8890, FAX: 203-287-0062; Empl: 50; SI8. Mg,: David 
Sargent; DIst. Mg,: Christine A. Martin 

PA Audubon, Holmes Assocs. ............ 215-666-0636 r 

lX Dallas, Automated Motion Control .... 214-340-4192 
UT BountiM H. Bass Assoc.. ............. 801-295-7100 
VA Fairfax, Beacon North ................ 703-591-1300 
WA Bellevue, C8i".WhHe & Co, Inc. .. . .. .. 206-462-2118 
WI Milwaukee, Coombs Assocs........... 414-351-6123 
can Downsview, Ont. Rayonics Sci, Inc. .. 416-736-1600 

BERTSCH U.S. SYCAMORE RESCH. eTA, 2142F 
IndustrialCl, Vista, CA 92083, Tel: 61&-727-7420; FSC Il10.: 
61&-727-4436; EmpL: 25; SIs. Mg,: B. Linko 

BEST POWER TECHNOLOGY, INC, P.O. Box 280, 
Necedah, WI 54646, Tel: 608-585-7200, 600-356-5794, 
lELEX: 701934; ErnpL: 205; SIs. Mg': Donald Soe 

BEST TECHNOLOGY INC., 400 Boren Ave. North, 
Saat11e, WA 98109, Tel: 206-382-1300, TWX: 91D-444-
2154, FAX: 206-382-0186; ErnpL: 8 .............. a'1839 

LoceJ Sales 0ffIce8 & Reps 
CA Mountain Voew, Straube Assocs. ...... 415-96&-6060 
CO Westminster, Straube Assocs. ..•..... 303-426-0890 

BESWICK, Dubiller International Pic, Alert Works, 
Frome, UnHed Kingdom BAll lPP, Tel: (0373) 64311, 
lELEX: 449196 G, FAX: (0373) 73175; SIs. Mg,: Matthew 
Farrington 

BETA AUTOMATION, INC. 3541 Old Conejo Ad., 
Newbury Park, CA 91320, Tel: 605-499-5785; Empl: 8; SI8. 
Mgt: James VaJentino 

BETATHERM CORP, 910 Turnpike Rd (Ate. 9), 
Shrewsbury, MA 01545, Tel: 617-842-0516, TELEX: 374-
8389, FAX: 617-642-0748; Empl.: 80 

BEY ELECTRIC, INC. 362 Main Sl, Box 548, Lincoln 
Park, NJ 07035, Tel: 201-694-5000; SIs. Mg,: Fred 
DeMauro, Gen. Mgr. ............................ A.2197 

"1::9 BleRON' 

FAX: 203-824-1137 
BICRON ELECTRONICS. 100 Barlow Street. canaan, 

CT06018,TeI: 203-824-5125;FSC Il10.: 10617; ErnpL: 110; 
SIs. Mg,: Peter B. Kenl .................. A'2202-2203 

LoceJ Sales Offices & Reps 
CA San Clemente, ATA Assocs. .......... 714-496-7180 
CO Denver, Omega, Ltd. .................. 303-762-1921 
IN Indianapofis. J & W Sis. ............... 317-842-3740 
MN Minneapolis, PSI ............ .. .. . .. .. . 612-944-8545 
NY Hollis Hills, SAM Assocs. ............. 716-464-1595 
PA Media, Homer Smith Co. .............. 215-543-2434 
PA Pittsburg, Gormley EIec. .............. 412-795-6010 
UT San Lake City, Omega, Ltd. ........... 303-762-1921 
VA Salem, Homersmith, Inc. .............. 703-387-1600 
WI Milwaukee, KMA Sis. Co. ............. 414-25&-1 nl 
can Ottawa, Ellam & Assocs. .............. 613-727-3692 

BIDDLE INSTRUMENTS, 510 Township Une Ad., Blue 
Bel~ PA 19422, Tel: 215-646-9200, lELEX: 685 1045 
JGBCO, FAX: 215-643-2670; ErnpL: 285 

BIKOR. Microsemi Corporation, 1504 W. 228th Sl, 
Torrance, CA 90501, Tel: 213-53&-6320, FAX: 213-53&-
0296; FSC Il10.: 58996; ErnpL: 50; SIs. Mgt: James Rorke 

BINDICATOR. P.O. Box 0009, 1915 Dove Sl, Port Huron, MI 
46081-0009, Tel: 313-987,2700, TWX: 810-231-5261 
BlNOICATOR P THY, FAX: 313-987-4476; EmpL: 50; SIs. 
Mgt: Rick Secord; Dis!. Mg,: Rick Secord 

632 North American offices only. For worldwide reps & distributors,see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 

BIRD ELECTRONIC CORP. 30303 Aurora Ad., 
Cleveland, OH 44139-2794, Tel: 216-248-1200, TELEX: 
706898 Bird Elec. UD; FSC No.: 70998; Empl.: 267; SIs. 
Mgr: W. F. Kail; Dist. Mgr: Greg Johns 

BIRTCHER CORP., See EG & G Birtcher 

BISHOP ELECTRONICS CORP. 3729 San Gabriel River 
Pkwy, Pica Rivera, CA 90660, Tel: 213-695-0446, 213-
692-9391, FAX: 213-692-4008 

Local Sales Offices & Reps 
P;z Scottsdale, BSE .................... .. 
CA Garden Grove, Eisco Elctms. ........ . 
CA MIn. View, West Mark AssoCs. ....... . 
CA San Diego, Eisco Elctms. ............ . 
CO Denver, West High .................. . 
IL Oakbrook, Winner Co. .............. .. 
KS Overland PI<., AM.E Sis. ............ .. 
MD Middletown, S. T. Woolard ........... . 
MA Chelmsford, I.SA Interstate .......... . 
MN Minneapolis, IntI. Elctms. ............. . 
NJ Leonia, Peter E Schmitt Co. ......... . 
NY N. Syracuse, R F. Roux .............. . 
NC Greensboro, UnHed SIs. .............. . 
OH Dayton, J.D.& . 
OH Mansfield, J.DS ..................... .. 
PA Erie, Ecco Elctms. .................. .. 
SC Pickens, S. T. Woolard .............. .. 
WA Bellevue, Olsen Tech. SIs. ........... . 
Can Oakville, Ont, HaHronics ............. . 

Local Distributors 
P;z Phoenix, Arizona Comps. ............ . 
CA Chatsworth, MIL Comm. ............. . 
CA Orange, Western Micro/Ryno Elec. .. . 
CA San Diego, Projection UnHd ......... . 
CA San Diego, Western Micro/Ryno Elec. 

CA San Jose, Compass Comps. ......... . 
CA San Jose, Projection UnHd .......... . 
CA Santa Ana Projection UnHd ......... . 
FL Largo, Elctms. Precepts .............. . 
PA McKean, Advacom Inc. .. ............ . 
WI Oconomowoc, G.W. Elctrns. . ........ . 

602-483-0383 
213-533-1255 
415-989-1700 
619-292-1771 
303-477-8160 
312-990-3545 
913-262-3971 
301-371-4500 
617-256-2287 
612-571-0000 
201-944-1096 
315-458-9169 
919-674-9849 
513-274-3224 
419-756-6933 
814-838-9804 
803-878-3830 
206-883-7792 
416-844-2121 

602-269-5655 
818-998-3111 
714-637-0200 
619-268-2929 

619-453-8430 
406-946-7676 
408-748-9260 
714-261-2323 
813-544-3836 
814-476-7774 
414-567-9445 

BISHOP GRAPHICS, INC. 5388 Sterling Center Drive, 
Westlake Village, CA 91359, Tel: 818-991-2600, TELEX: 
66-2400 BISHOP WKVG, FAX: 818-889-3744; Empl: 140; 
SIs. Mgr: Fred Kem 

BIT 3 COMPUTER CORPORATION, 8120 Penn Avenue 
S., Minneapolis, MN 55431-1393, Tel: 612-881-6955, 
TELEX: 4997016; FSC No.: 7Y590; Sis. Mgr: Gordon 
Mttchell 

livc\I 
FAX: 714-951-3974 

BIVAR, INC., 4 Thomas, Irvine, CA 92718, Tel: 714-951-
8808, TELEX: 852348; FSC No.: 32559; Empl.: 22; Sis. 
Mgr: Martin Lambert; Dist. Mgr: Martin Lambert 
................................................. C·1017 

Local Sales Offices & Reps 
CA San Jose, Veer Mktg. ................ . 
CO Englewood,.B.C. & Assocs. .......... . 
IL Downers Grove, Richmar Elec. Corp. 

IN Indianapolis, Richmar Elec. Corp. ..... 
MN Minneapolis, D. A. Case Assocs. Inc. .. 
NJ Berkeley Heights, Cambridge-Allen .. . 
NY Syracuse, T-Squaned EIctms. ........ . 
NC Cary, 20th Century Mktg. Inc. . ........ . 
OH Dayton, JFCO, Inc ... , ................ . 
OR Beaverton, Eclipse Mktg. Grp. ........ . 
PA Elkins Park, K B. Erdman Co ......... . 
TX Plano, Richmar Elec. Corp ............ . 
WA Redmond, Eclipse Mktg. Grp. ... , .... . 
WI Butler, Richmar Elec. Corp. • ......... . 
Can Mississauga, Ont, Wilson SIs. ........ . 
Can Scarborough, Ont, Carsten Elec. Ltd. 

Local Distributols 

408-432-1818 
303-694-3999 

312-968-0118 
317-577-9950 
612-869-3700 
201-464-0203 
315-463-8592 
919-481-3370 
513-890-8322 
503-642-1661 
215-224-1833 
214-424-8388 
206-885-6991 
414-781-1730 
416-877-8200 

416-495-9999 

P;z Phoenix, EKO Sales .................. 602-437-4846 
CA Fountain Valley, Components Ctr...... 714-979-0433 
CA Fremont AlatllC ....................... 415-657-7701 
CA Manhattan Beach, Prime Electro Prods. 

.. .. .. . .. . .. .. . . .. .. . . .. . . . . . . .. .. .. . .. 213-379-3642 
CA San Diego, Sigma Elctrns. ............ 619-565-2000 
CA San Diego, Southland Fasteners ...... 619-576-8830 

CA Santa Fe Springs, F T R Fasteners .... 714-957-0202, 
213-946-6484 

CA Sunnyvale, R C. Dudek . . . . . . . . . . . . . .. 406-734-3830 
CA Sunnyvale, Vic/Tal Sis. ............... 408-738-3450 
CA Westlake Villaga, R C. Dudek ......... 818-707-1310 
CO Englewood, Indus. Elctms. ............ 303-694-9444 
CT MiNord, Plastic & Metal Comps. Co. ... 203-877-2723 
GA Norcross, Atlanta Hardware SpeciaHy 

. . . •. .. . . . . . . . . . .. . .. . .. . . . . . . . . .. . . . .. 404-449-3000 
GA Peachtree CHy, Spyraflo, Inc. .......... 404-487-7600 
IL Chicago, EMF .......... 600-621-0060,312-889-8323 
IL Elmhurst MiHex SIs. .................. 312-941-7100 
IN Carmel, Ahex Elctms. ................. 317-848-1323 
MD Bettsville, Petricko SIs. .. . . . . . . . . . . . . .. 301-937-4960 
MD Gaithersburg, Capttol Fasteners ...... 301-948-9310 
MA Ashland, QualHy Comps. .............. 617-881-6504 
MA Wahham, Electronic Fasteners ........ 617-890-7780 
MA Winchester, RUSH...... ..... ....... 617-729-5800 
MI Detroit, Tri-West Prods. ............... 313-273-0400 
MN Eden Prairie, S. W. Anderson Co ...... 612-941-4198 
NH Londonderry, EP.E Corp. ............. 603-669-9181 
NJ So. Hackensack, FastboH Corp ........ 201-440-9100 
NY Bohemia, Key Comps. ................ 516-567-7500 
NY Long Island CHy, Hardware Sp9ciaHy Co. 

....................................... 718-361-9393 
NY Mt Vernon, OAR Elctms. . . . . . . . . . . .. 914-699-2224 
NY Plainview, Tower Fas\ener Co. ........ 516-289-8600 
NY Rochester, Masline Elctrns. ........... 716-546-5373 
NC Raleigh. Century Elctm. COmps........ 919-872-2203 
NC Raleigh, Century Fasteners........... 919-787-1800 
OH CinCinnati, Hughes-Peters ............ 513-351-2000 
OH Columbus, Hughas-Peters ............ 614-294-5351 
OH Englewood, Argentlnds. .............. 513-836-8633 
OH Solon, Repco ......................... 216-248-8900 
OR Beaverton, Component Resources. . .. 503-641-8488 
OR Beaverton, Murphy Elctrns. ........... 503-642-2001 
PA Huntingdon Valley, Plastic & Metal ProdS. 

.. . . . . .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. 215-322-2000 
PA Norristown, Century Elctms. .......... 215-831-5400 
TX Dallas, Global Fasteners. . . . . . . . . . . . .. 214-340-6068 
TX Grand Prairie, Tech Supp.' ............ 214-66Q-4888 
WA Redmond, Murphy Elctrns. ............ 206-881-1234 
WA Seattle, Component Resources ....... 206-454-8666 
EXP CAl Bakersfield, Gray-Weatherhead Equip. 

....................................... 805-397-4281 
Can Mississauga, Ont, Rush/Ontario ...... 416-677-7280 

BIW CABLE SYSTEMS, INC., 22 Josaph E Warner Blvd. 
N. Dighton, MA 02764, Tel: 617-822-6600, TELEX: 94-
0604, FAX: 617-822-1944; Empl.: 600; SIs. Mgr: L latino, 
Mktg. Mgr.lElctms. 

BLACK & WEBSTER, 219 Bear Hill Rd, WaHham, MA 
02254, Tel: 617-890-91 00, TELEX: 951102; Empl.: 50; SIs. 
Mgr: Andy Anderson 

BLACKBURN, DiviSion of FL Industries, 1525 Woodson 
Ad., Sl Louis, MO 63144, Tel: 314-993-9430, TELEX: 
4312046; Empl: 500; SIs. Mgr: T. T. Latanision 

BLACKHAWK NETWORKS CORP., 14 N. Parker Dr., 
P.O. Box 919, Janesville, WI 53545, Tel: 608-752-8701, 
FAX: 606-752-8701; FSC No.: 12724; Empl.: 10; Sls.Mgr: 
D.Adee 

Local Sales Offices & Reps 
CA livermore, United Tech. Mktg. ........ 415-449-7644 
CA N. Hollywood, Crown Elctms .......... 213-877-3550 
FL longwood, Mathias Assocs., Inc. . . . . .. 305-682-1700 
GA Atlanta, Grady Duckett Sis. Co. ....... 404-451-3529 
IA Cedar Rapids, Snider SIs. Co. ......... 319-362-4410 
MA Burlington, Dynamic Sis. .............. 617-272-5676 
MN Brooklyn Center, Willman Assocs. .... 612-566-5010 
MO Ellisville, Gateway Tech. SIs. .......... 314-391-6543 
NY Syracuse, Murcan Sis. COrp. .......... 315-437-0734 
TX Richardson, Precision Technlg. Assacs. 

....................................... 214-234-8071 
Can Quebec, Milttron Inc. .................. 514-331-9992 

BLA TEK, INC., Box 574, Bellefonte, PA 16823, Tel: 814-
355-4910; Empl.: 20;, Sis. Mgr: linda C. FeHman 
................................................. a·1882 

Local Sales Offices & Reps 
CA Anaheim, Universal NDT,lnc .......... 714-526-1638 
PA Paoli, Stttzer Assoc .................... 215-644-5500 

BLH ,ELCTRNS., 75 Shawmut Road, canton, MA 02021, 
Tel: 617-821-2000, TELEX: 92-3413, TWX: 710-324-0683; 
FSC No.: 03089; Empl.: 170; Sis. Mgr: C. Wesley 

Local Sales Offices & Reps 
AL Huntsville, Currie, Peak & Frazier ..... 205-536-1506 
CA Oakland, Frost Engrg. , .. .. .. .. .. .. .... 415-568-7000, 
MD Baltimore, Automation Indl. Controls .. 301-944-8400 
FL Orlando, Currie, Peak & Frazier ....... 305-855-0843 
GA Norcross, Currie, Peak & Frazier ...... 404-449-7662 
Il Chicago, Cornlel Midwest. .. . . . . .. .. .. 312-539-4838 
IN Indianapolis, Corntel Midwest ......... 317-253-1681 

BULEY 
IA Cedar Rapids, Cornlel Midwest ....... 319-377-9434 
KS Shawnee Mission, Corntel Midwest ... 913-268-0762, 
MI Farmington Hills, Greal Lakes Processing Contro~ Inc. 

.. . . .. . . . .. .. .. . .. .. .. .. .. . . . . . .. . . .... 313-478-8692 
MN Wayzata, Cornlel Midwest ............ 612-476-1551 
MO St Louis, Corntel Midwest ............ 314-991-5383 
NY E Syracuse, Ossmann Inslrs. ......... 315-437-7052 
NY Rochester, Ossmann Inslrs. ........... 716-424-4460 
NC Greensboro. Currie, Peak & Frazier ... 919-373-0360 
OH Cincinnati, Alpha Controls ............ 513-874-2000 
OH Westlake, Advanced Tachnlg. Assocs. 

OK Tulsa, Bauman Instrument Co ........ . 
TX Corpus Christi, Collier Equip. Corp. ... . 
TX Houston, American Analogue ........ . 
TX Plano, SummH Controls, Inc. . .•....... 
WA Woodinville, Frost Engrg, Svc. Corp. .. 
WI New Berlin, Cornlel Midwest ......... . 

216-835-5050 
916-492-8086 
512-289-6181 
713-941-7265 
214-867-8056 
206-485-8500 
414-544-6042 

BULEY ELECTRIC CO., 2545 W. Grandview Blvd. Erie, 
PA 16506, Tel: 814-838-3571, TWX: 510-698-6886, FAX: 
814-833-2712; FSC No.: 71034;3098; Empl: 170 
. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . .. . . . .. A·1345-1353 

Local Sales Offices & Reps 
AL Huntsville, R W. Mttscher Co. Inc. .... 205-882-6050 
P;z Tempe, Cain Technlg. Inc. ............ 602-966-4322 
CA Mountain View, Woempner-Amold Assocs. 

....................................... 415-964-5454 
CA Orange, Cain Tachnology, Inc. ........ 714-997-7311 
CA Van Nuys, Cain Technology, Inc. . . . ... 818-904-9392 
CO Englewood, Cain Technlog.. Inc. ...... 303-220-8118, 
CT Plainfield, R W. Mttscher Co. Inc. ..... 203-564-1691, 
FL Boca Raton, R W. Mttscher Co. Inc. .. 305-366-3841 
FL Largo, R W. Mttscher Co. Inc. ........ 813-581-1588, 
FL Sanford, R W. Mttscher Co, Inc. ...... 305-322-7141, 
GA Lawrenceville, R W. Mttscher eo.. Inc. 

. . .. . . . .. . .. . . .. . . . . . . . . . . . . . . . . . . . . . .. 404-923-3239 
MD Laure~ R W. Mttscher Co, Inc ...... , .. 301-498-6090 
MA Needham, Sturgeon Co. .............. 617-444-6603 
NJ Princeton, R W. Mttscher Co. Inc. . . . .. 609-924-7026, 
NM Albuquerque, C. T. Carlberg & Assocs., Inc. 

. . .. . . . .. . . . . . . . .. . . . . .. . .. . . . . .. .. . . .. 505-888-3883 
NY Clarence, R W. Mttscher eo.. Inc. ..... 716-759-2350 
NY Islandia, Schmitt Indl Mktg. Corp ...... 516-582-5888, 
NY Pittstord, R W. Mttscher Co, Inc. ...... 716-586-4012 
NY Rochester, R. W. Mttscher Co. Inc. .... 716-227-0839 
NY Utica, R W. Mttscher eo.. Inc. ......... 315-736-0383 
NC Charlotte, R W. Mttscher Co. Inc ...... 704-366-9131, 

BLiLEY REPRESENTATIVES 
COVER THESE STATES: 

Southern California, Arizona 
Colorado, Utah 

CAIN TECHNOLOGY, INC, 
Northern California, Northwestern 
Nevada 

WOEMPNER-ARNOLD ASSOCIATES 
Massachusetts, Maine 
New Hampshire, Vermont 

STURGEON COMPANY 
New York (MetropOlitan NYC), 
Northern New Jersey 

SCHMITT INDUSTRIAL 
MARKETING CORP. 

New York State (excluding Metropolitan 
NYC), Connecticut, Rhode Island, 
Virginia, North & South Carolina, 
Georgia, MiSSiSSippi, Alabama, 
Tennessee, Maryland, Delaware, Florida, 
Eastern Pennsylvania, Southern New 
Jersey, Canadian Provinces of 
Ontario & Quebec 

R.W. MITSCHER CO., INC. 
Washington, Oregon 

WESTMARK ELECTRONICS, INC. 
Texas, Louisiana, Arkansas, Oklahoma 

VECTOR SALES CO., INC. 
DESC/Dayton, Ohio 

THOMAS HERMAN 
& ASSOCIATES, INC. 

New Mexico, EI Paso County Texas 
C. T. CARLBERG & ASSOCS: INC. 

See adjacent listing for the address and 
telephone number of your Bliley repre
sentative. 

-S"kI( 
ELECTRIC COMPANY 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. w. 633 



BL,ILEV 
NC Raleigh, R. W. Mftscher Co., Inc. . . . . • • . 919-848-0941 
OH Bellbrook, Thomas Herman & Assocs., Inc. 

· '.' ............. , . . . . . ... . . . . . . . . .• . ... 513-848-8332, 
OR Portland, Westmark Elclms.lnc........ 503-641-8780 
PA Huntingdon Valley, R. W. Mitscher Co., Inc. 

· .................................... ,.. 215-355-4452 
TN Johnson City, R. W. Mitschef Co., Inc. 

TX , Richardson, Vector SaIE!s Co. ........ . 
VA 'Richmond, R. W. Mftscher Co., Inc. •.•. 
WA Seattle, Westmark EIcIms. Inc. ....... . 
EXP CT, Stamford, Cage Corp. ••...•..•..•• 

(115-929-7258 
214-234-4291 
804-264-6883, 
206-281-4025 
~324-3123 

BLOXCOM CORPORATION, A Siemens Company, 
1130 Larkin Dr. Wheeling, IL 60090, Tel: 312-520-8010, 
FAX: 312-520-8049; SIs. Mg,: Joe Smiesko 

twal BLUE M 

FAX: 312-331-2515 
BLUE M, A UNIT OF GENERAL SIGNAL, 138th & 

Chatham SIs., Blue Island, IL 60406, Tel: 312-385-9000, 
TWX: 910-889-3398; EmpL: 275; SIs. Mg,: H. G. Mathews; 
00. Mgr: George Dixey ....................... 001186 

Local Sales Offices & Reps 
I'Z. Tempe, Blue M ....................... 602-894-2305 
CA EI Monte, Blue M ...•................. 818-442-6672 
CA Sunnyvale, Blue M • • . . . . . . . . . . . . . . . . .. 4(J8. 734-8734 
DE Wilmington, Blue M ................... 302-478-6983 
FL casselberry, Blue M .................. 305-332-9322, 
GA Atlanta, Blue M ....................... 404-455-3452 
KS Overland Park, Blue M .. .. .. .. .. .. .. .. 913-888-6483 
MA Millis, Blue M .............. :.......... 617-376-4727 
MI Livonia, Blue M ....................... 313-474-4312 
NY Spring Valley. Blue M ................. 914-426-1880, 
NY Syracuse, Blue M ..................... 315-437-0192 
NC Charlotte, Blue M ..................... 704-527-2492 
OH Cincinnati, Blue M .................... 513-821-6278 
OH Hudson, Blue M ...................... 215-655-1177 
TX Garland, Blue M ...................... 214-272-2509 
WA Seettle, Blue M ....................... 206-763-1030 

BMW INC. 17 Willow SL Lynn, MA 01903, Tel: 617-581-
9241,800-456-4020, FAX: 617-592-0964; EmpL: 25; Sis. 
Mg,: William J. ValleS; 00. Mg': Richard Pelletier 

I:''''mii~ 

1''''';iI' 
FAX: 312-410-5202 

BODINE ELECTRIC COMPANY, 2500 W. Bradley PI. 
Chicago, IL 60618, Tel: 312-478-3515, TELEX: 25-3646; 
Empl: 800; SIs. Mgr: R. J. Stuchly; Dist. Mg,: R. J. Stuchly 
................................................. Bo l197 

Local Sales Offices & Reps 
CA Saratoga, E. W. Duemmlein ........... 408-253-1201 
KS Shawnee Mission, J. F. Gleeson & Assocs. 

· .. . . .. .. . . . . . . .. . .. .. . .. . .. . . .. . .. . ... 913-362-4422 
MA . Woburn, J. A. CBscino ................ 617-938-1446, 
MI Southfield, Bodine EIec. Co. (c/o Steve Cavender) 

· ...................................... 313-350-3610 
MN Mound, John F. Rynkar ............... 612-472-4252 
NY Massapequa, D. V. Mayorga .......... 515-541-1611 
NY Rochester, AppHcation Specialisls .•.. 715-586-6226 
NY Syracuse, Application Specialisls ..... 315-437-2814 
OH Hudson, J. H. Basten ................. 215-656-4226 
TX Richardson, Control Dynamics ... • . • . . 214-644-6945 
VA McLean, J. S. Hsia .................... 703-734-1739 
WA Seettle, Drive Motor Control Sys. Co. 

206-575-4172 
EXP IL, Chicago, Export Dept, Bodine Elac. 

· ...................................... 312-478-3515 
Can Vancouver, BC, Madison IOOL Equip. Ltd. 

· .. . .. . .. .. . .. . .. .. . .. . .. . . . .. .. . .. . . .. 804-872-8155 

Local DistributolS 
AL Mobile, Browneilinstrs. & Conls. Co. " 205-479-5405 
I'Z. Phoenix, Minarik Elac. Co. ...•...••... 602-233-3000 
CA carson, Power Trans. Specialties ..... 213-631-7502 
CA FrernonL Elac. Motor Svc. .............. 415-651-2706 
CA Glendale, Minarik EIec. Co ............ 213-624-3161 
CA Los Angeles, Minarik Elac. Co ......... 213-624-3161 
CA Newark, Republic Supp. Co. .......... 415-794-9019, 

Manufacturel'$ and Sales Offices Directory 
CA San Diego, Minarik Elec. Co. .......... 619-580-6632 
CA Santa Clara, Minarik EIec. Co. ... . . . . .. 408-727-0575 
CO Denver, Wazee Elec. Co .•..••••.•.•• " 303-623-8658 
CT BetHn, B & B Motor & Control . : . . . . • • . 203-828-8550 
CT Hartford, Machine Drives & Controls .. 203-728-0403 
CT Norwalk, Machine Drives & Controls .• 203-645-2007 
FL Hialeah, Condo EIec. & 100. Supp., Inc. 

305-691-5400 
FL Jacksonville, Elactrical-Maclt Dr. Inc. 

904-763-2730 
FL Orlando, Brownell Instrs. & Coots. Co. 

· .................................. , ... 305-843-6770 
FL Tampa, Electrica~Mach. Dr. Inc. ..•..• 813-621-8675 
GA Hapeville, Browneliinstrs. & Coots. Co. 

....................................... 404-762-5181 
GA Tucker, Research Designs, Inc. ....... 404-491-0745 
IL Chicago, Excel EIec. Svc. Co .......... 312-421-7220 
IL Franklin Pk., Fiolo Elac. Co ............ 312-595-1010 
IL Loves Park, Tek-MaIic, Inc. ........... 815-282-1775 
IN Indianapolis, B & B Motor & Control... 317-248-0396 
IA Cedar Rapids, Precision Bearing Co. .. 319-365-5276 
IA Des Moines, Precision Bearing Co. ... 515-265-9811 
KS Kansas City, Kornfeld Thorp Elec. ..... 913-321-7070 
MD Baltimore, Advent Electric Inc. ........ 301-532-8149, 
MA Medford, Empire Elctrl. Co. ............ 617-395-5000 
MA Somerville, Electro SIs. Co., Inc. ....... 617-668-0500 
MI Detroit, Howard Elac. Co. ............. 313-923-0430 
MI Grand Rapids, MacKay 100. Sis. .•..•.. 616-241-1671 
MI Novi, Reserve Motion Control Sys. .... 313-473-1370 
MN Minneapolis, Boustead Elec. & Mig. ... 612~544-9131 
MO SL Louis, State EIec. Co. .............. 314-569-2140 
MO SL Louis, Zeller EIec., Inc. ............. 314-638-9641 
NE Omaha, Pracision Bearing Co. ......... 402-593-7050 
NH Manchester, Empire EIctrI. ......•..... 603-627-6630 
NJ Cherry Hill, Jos. T. Fawkes & Co. ...•. 609-424-5810 
NY Binghamton, K J. Elac. Corp. ......... 607-772-1760 
NY East Syracuse, K J. Elec. Corp. ....... 315-437-2826 
NY Long Island City, B & B Motor & Control 

....................................... 718-784-1313 
NY Rochester, B & B Motor & Control .... 716-424-7040 
NC Charlotte, Browneilinstrs. & Conts. Co. 

....................................... 704-597-1270 
NC Charlotte, Piedmont Motor &Control Ltd. 

....................................... 704-523-7121, 
OH Dayton, ThaI Mor Assoc., Inc. ......... 513-298-9939 
OH Middleburg HgIs., Reserve Motion Control Sys. 

· . . . .. .. .. . .. . .. . .. .. . .. . . . .. .. .. . . . ... 215-828-0290 
OK Oklahoma City, Evans Elec. Mtr. Ctrs., Inc. 

· . . .. .. . .. . .. .. .. . .. . .. . . . . .. .. .. . .. ... 405-631-1344 
OK Tulsa, Southwast Drives, Inc. ....•.... 918-885-1455 
PA Altoona, Miller Elec. Svc. & Supp. ..... l!14-942-9843 
PA Bridgeport, Advent Elec., Inc. •.•....... 215-277-6610 
PA Pittsburgh, Braunlich-Roessle ......... 412-471-6995 
SC Taylors, B & B Motor & Control ....... 803-268-5702 
TN Memphis, Brownell Instrs. & Conts. Co. 

TN Nashville, Electric Motor Rewind, Inc. 

TN Nashville, Tennessee Machinery Co .. . 
TX Dallas, Motion Inds. .................. . 
TX Dallas, Power Dynamics, Inc. ........ . 
TX Fort Worth, Motion Inds. ............ .. 
TX Ft Worth, Power Dynamics, Inc. ...•.. 
TX Houston, B & B Motor & Control ..... . 
TX Houston, Research Des., Inc. ........ . 
TX San Antonio, Minarik Elec. Co. . ...... . 
VA Richmond, 100. Supp. Corp. .......... . 
WA Seattle, Indl Elec Mtr. & Mach. Inc. '" 
WI Milwaukee, Trester Svc. Elac .........• 
WI New Bariin, EIec. Sis. & Engrg. ...... .. 
Can Brantford, Ont, Renold Canada ...... . 
Can Edmonton, Alberta, Soper's Supp. Ltd. 

Can Montreal, Que., Lalonde Elec., Inc. .... . 
Can Mt Royal, Que., Renold Canada ..... . 
Can Scarborough, Ont, Toronto EIec. ..... . 
Can Toronto, Renold Canada Ltd. ......•.. 
Can Vancouver, B.C. Armature Elec. ......• 
Can Vancouver, BC, Renold Canada Ltd. .. 

901-795-6487 

615-255-2522, 
615-244-8150 
214-351-2211 
214-358-5500 
817-335-8131 
817-831-4581 
713-82(H931 
713-995-8591 
512-822-7097 
804-355-8041 
206-329-3900 
414-264-6170 
414-782-2400 
800-265-9970 

403-423-4086 
514-524-7507 
514-731-3591 
415-755-7716 
416-453-2190, 
804-879-6141 
604-255-8455 

BOEING ELECTRONICS CO., P.O. Box 24969, MIS 9N-
41, Seettle, WA 98124-6269, Tel: 206-657-7474, TELEX: 
329430, FAX: 206-657-8883; Empl.: 5800; Sis. MgT: J. B. 
Ewell 

1)J. BOGEN,; t '. COMMUNICATIONS, INC. 

FAX: 201-934-9832 
BOGEN COMMUNICATIONS, INC., MPD 

Products, 50 Spring SL, Ramsey, NJ 07446, Tel: 201-
934-8500, TWX: 71()"990-5047; Sis. Mg,: Lou Asighiere; 
00. Mgr: David Chambers, Natl. SIs. Mgr. • . .•. Co l290 

Local Sales Offices & Reps 
I'Z. Scottsdale, Dar-C Inc. .............. .. . 602-948-2240 
CA Pleasonton, Moulthrop SIs. ........... 415-463-0450 
CA San Diego, 'Tauber Assocs. ........... 619-274-7242 
CO Englewood, Comp. Sis. ............... 303-779-8060 
FL Tampa, SAT MkIg. ........ ............ 813-864-4805 

. IL Palatine, Tachnlg. Sis. ................ 312-991-6600 
IN Indianapolis, Marketing Engrg. ........ 317-872-5885 
IA Davenport, Rush West Assocs. ....... 319-388-9494 
KS Olathe, Rush West ................... 913-784-2700 
MA Burlington, Conti Youngei' ............ 617-273-1582 
MI Brighton, A. P. Assocs. ................ 313-229-6550 
MN Eden Prarie, Electro Mark ..•..... -. . . . . 612-944-5850 
MO SL Louis, Rush West ................. 314-965-3322 
NJ Berkeley HgIs., Cambridge Allen & Assocs. 

.. .. . .......... ....... ...... . .... . ..... 201-464-0203 
NC Greensboro, Hile Sis. Inc. ...... ........ 919-288-1500 
OR Beaverton, Advanced Power Prods. ..• 503-645-0994 
PA Philadelphia, Samuel K Macdonald, Inc. 

.. . .. . .. .. .. .. . . .. .. .. .. . .. . .. .. .. .. .. . 215-659-4414 
TX Dallas, Dunbar........................ 214-239-7151 
lIT Saft Lake City, Comp. SIs. .. .. .. .. .. .. • 801-268-6440 
WI Waukesha, Tachnlg. Sis. ,............. 414-788-5015 
Can Ontario, Whne Radio Ltd. ............• 418-832-6894 

Local DistributolS 
AL Huntsville, Resislacap, Inc. .. . . .• . . . . . . 205-683-4270 
I'Z. Scottsdale, Electro Mark .............. 602-991-0110 
CA San Diego, Tauber Elec. .............. 619-272-7242 
CA San Jose, Rose EIcIms. .............. 408-263-2934 
CA Santa Clara, Cypress Elctms., Inc. •.•.. 4(J8.9B()..2500 

CA Van Nuys, Nesco ..................... 213-781-0505 
CO AlVada, Denver Beta Wintronics ...... 303-431-7161 
FL Boca RaIon, Plainview Elctms. . . . . . • . . 305-997-7705 
IL Morton Grove, Power Pak •...•...•... 312-966-6000 
IN Indianapolis, Bell Elctms. ............. 317-875-6200 
IN Indianapolis, Eictm. Prod. Concepts ... 317-872-5665 
MA Canton, ImpaCt Sis. ................... 617-821-1500 
MA Danvers, Generation Elctms. .......... 617-777-4866 
MA Sharon, Adcour ....................... 617-784-8123 
MI Brighton, A. P. Sis. .................... 313-227-3604 
MN Minneapolis, Stark EIcIms. ............ 612-33:/-1325 
MN Thief River Falls, Dlgi Key ............ 218-881-6674 
NJ Camden, Gen. Radio Supp. •......•.•. 609-964-8560 
NJ Clifton, Engrd. Assemblies Corp. ....... 800-4-Battery 
NJ Plainfield, Mars EIec. .................. 201-757-4332 
NY Buffalo, Summn Dist ................. 715-887-2600 
OR Beaverton, Micro Power Elctms. .....• 503-625-7086 
PA Philadelphia, Powell Elctms. .......... 215-365-1900 
TX Dallas, Computer Camps. .. ...... ..... 214-239-0271 
WI Milwaukee, Taylor Elctms. ............ 414-241-4321 
Can Ontario, Whne Radio Ltd. ........•..•. 415-632-6894 

BOGEN COMMUNICATIONS, INC., 50 Spring SL P.O. 
Box 575, Ramsey, NJ 07446, Tel: 201-934-8500, TWX: 
710-990-5047, FAX: 201-934-9832; Sis. Mg,: David 
ChambelS; 00. Mgr: Len Charyak ............ Col290 

Local Sale. Offices & Reps 
I'Z. Phoenix, WesTach MkIg. •.....•.••... 602-438-9783 
CA Antioch, Lichtenauer & Assocs. ....... 415-757-1200 
CA Culver City, WesTach MkIg............ 213-870-9286 
FL Tampa, SAT Mktg. ...... .. .. .. .. .. .... 813-884-4805 
FL Winter Springs, SAT MkIg. ...........• 305-699-0505 
GA Roswel~ Henry W. Phillips Co. Inc. •..• 404-992-3070 
HI Honolulu, J.C. EIcIms. .. .. .. .. .. .. .. ... 808-943-8514 
IL Deerfield, William M Unz Assocs., Inc. 

.. . .. .. .. .. .. .. .... .. .... .. .. .. .. .. .. .. 312-945-9600 
IN Indianapolis, Kingston SIs. Corp. ...... 317-876-2545 
IA Ceder Rapids, R. W. Kunz & Assocs., Inc. 

.. . .. . .. .. .. .. .. .. . .. . .. . .. . .. . .. . . .. .. 319-398-5386 
KS Prairie V~ R. W. Kunz & Assocs., Inc. 

.. . . . . .. .. .. . .. . .. . .. . . . .. .. .. .. .. ..... 913-648-3535 
MD Mt Airy, Lowery Assocs. .............. 800-345-1058 
MA Northboro, W. B. Pray SIs., Inc. ........ 617-393-3434 
MI Farmington Hills, CM SIs. •.........•.. 313-553-8070 
MN White Bear Lk., Yore Co. .............. 612-77()"9760 
MO SL Louis, R. W. Kunz & Assocs., Inc. .. 314-986-4977 
NJ Hopatcong, Bi-State Marketers........ 201-77()''2262 
NJ Ridgefield, Bi-State Marketers......... 201-943-5888 
NY Lynbrook, Bi-State Marketers ......... 515-593-8025 
NY Syracuse, Paston-Hunter Co., Inc. .•.•. 315-437-299:/ 
OH Dayton, Shamrock Elctms. Sis. Inc. ... 513-255-1227 
OH Worthington, Shamrock EIctms. SIs., Inc. 

....................................... 614-888-7638 
PA Broomal~ Lowery Assocs. ............ 800-345-1058 
PA Pittsburgh,Shamrock Eictm. Sis. Inc. 

· .. .. .. .. . .. . . .. . .. .. . .... .. .. . .. .. . ... 412-343-5877 
TX Dallas, Dimension/Pt IX MkIg. Corp. .• 214-348-9657 
TX Houston, Dimension/Pt IX Mktg. Corp. 

lIT 
VA 
WA 
WI 

Sa~ Lake City, Pro Tach MkIg. .....•.. 
Mclean, Lowery Assocs. ............ . 
Lynwood, Pacnor MkIg., Inc. ........ ,. 
Brookfield, William M Unz Assocs., Inc. 

713-879-4010 
601-943-8331 
703-356-4654 
206-771-6016 

· .. . .. .. .. . .. . .. .. . . .. . .. .. .. .. . .. .. .. . 414-782-0630 
EXP New York/New York, Robum Agencies, Inc. 

· .. .. .. . .. . .. . .. .. . . .. .. .. . .. . . .. .. . ... 212-989-5939 
Can BurNngton, Ont, Whne Radio Ltd. •.... 418-832-6894 

634 . North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
BOKER'S, INC, 3104 Snelling Av .... Minneapolis. MN 

5540&-1937, Tel: 612-729-9365, FAX: 612-72~910; FSC 
No.: 85446; EmpL: 110; SIs. Mg': Anaf TSCholl 

BOMAR CRYSTAL., 201 Blackford Av .... Middlesex, NJ 
08846, Tel: 201-356-7787, 800-526-3935, 'TWX: 71Q-48(}. 
4560, FAX: 1-201-356 7362; EmpL: 75; SIs. Mgr: Phil 
Casciano 

BOMCO, See MuShield Co. 

BONAR SCI INC., A Bonar Power Supply Co, 49 
Range Rd., Windham, NH O3OS7, Tel: 603-893-2330, FAX: 
603-893-6280; Empl.: 100; SIs. Mgr: Dale Raveney, VP 
Mktg. & SIs. 

BOONTON 
FAX: 201-584-3037 

BOONTON ELECTRONICS CORP.,791 Route 10, 
Randolph, NJ 07869, Tel: 201-584-1077. 'TWX: 71G-9se-
8215 BOONTRONICS; FSC No.: 04901; EmpL: 180; Sis. 
Mgr: R. Morrell .... " .. .. .. .. • .. .. .. .. .. .. .. .... 001226 

Local Sa'es Offices & Reps 
AL Huntsville, Sci. Devices ............... 205-538-1969 
P;z Phoenix, Aztec Entprs. ................ 602-944-9185 
CA North Hollywood, O'Halloran Assocs. 

CA Palo AHa, O'Halloran Assocs. ........ . 
CO Denver, Aztec Entprs. .... " .......... . 
CT Mt Cannel, Sci. Devices ............ .. 
FL Ortando, Sci. Devices .... " .......... . 
IL Elmhurst, Sector Engrg. SIs., Ino. ..... . 
IN Indianapolis. Sector Engrg. SIs., Inc. .. . 
KS Lenexa, Ramsey Assoc. .. .......... .. 
MD Lanhan, Sel-Tronics ............ " .. .. 
MA Lexington, R J. Sickles .............. . 
MN Minneapolis. Sector Engrg. Sis., Ino. .. . 
MO Marytand Hgts., Ramsey Assoc ....... . 
NJ Teaneck, Sci. Devices ............... . 
NM Albuquerque, Aztec Entprs. .......... . 
NY Rochester, Sci. Devices .............. . 
NC Winston-Salam, Sci. Devices •......... 
OH CenterviHe, Micro Sis. ................ . 
PA Me~ose Park, R Meyers ............ , .. 
TX Austin, Testech ...................... . 
TX Richardson, Testech ................. . 
lIT Ogden, Aztec Entprs. ............... .. 
WA Bellevue, Sci. Devices .............. .. 
WI Milwaukee. Sector Engrg. SIs., Ino. ... . 

213-877-0173 
41 5-96~ 1600 
303-77~5285 

203-248-9361 
305-841-8180 
312-53(}' 7850 
317-842-1120 
913-541-1007 
301-731-8OS0 
617-862-5100 
612-593-1 B09 
314-878-5042 
201-837-1004 
505-262-1688 
718-334-2445 
91~765-5776 

513-433-8171 
215-224-1663 
512-327-7033 
214-844-5010 
801-621-1655 
208-747-5169 
414-352-8280 

BOPLA ENCLOSURES, 12140 Parklawn Dr, Rockville. 
MD 2OS52, Tel: 301-77(}'2225, FAX: 301-984-8670; FSC 
No.: 4Y520; Empl.: 35; SIs. Mg': Andy Kassman 
........•........................................ C·1018 

Local Sales Offices & Reps 
CA Irvine, Comp. Mktg. Assocs. ........... 714-951-5950 
FL Tampa. FL Comp. SIs. ................ 813-96(}'7044 
IL Chicago, Paddock Mktg./Sis. ......... 312-452-7852 
IN Nobelsville, R&D Elctms. ............ 317-84~2026 
MA Neadham, T.E.S.C.O ................... 617-444-7925 
PA Lancaster, IndL Comps. Ino. ........... 215-88~50 
VA Reston, Colrud Corp. ................. 703-620-6621 
WA Federal Way, K R. Jensen SIs. ........ '208-874-2772 

Local Distributors 
MA Framingham, Now Elctrns. ............ 617-872-5876 
OR Portland, Radar Elctms. . . . . . . . . . . . . . .. 503-232-3404 
PA Harrisburg, Cumberland Elctms. ...... 717-232-5999 
PA Lancaster, Peak Elctms. ...........•.. 215-293-9000 
WA Seattle, Radar Elec. •. .•. . .. . .. . . . .. . .. 208-282-2511 

BORG-WARNER THERMOELECTRICS, BORG-
WARNER CORP., See TECA, ThermoElectric 
Cooling America Corp. 

BOSCH, ROBERT, CORP., 2800 SL 251h Ave., Broadview, 
IL 60153, Tel: 312-865-5200, TELEX: 23-5583; SIs. Mg': 
Dieter Bloecks; Dist. Mgr: Dave Robsol1 

BOSCHERT, INC., Computer Products/Boschert, 
3797 Spinnaker Ct. Fremont CA 94536, Tel: 418-657-
6700, FAX: 415-683-8400 ... 001844-1648,1673-1674 

Reier to Computer Products, Inc., Pompano Beach, FL., for 
sales offlices, Reps. and Distrtbutors. 

BOSCFlERT, INC, See Computer Products, Inc. 

BOURNS, INC., Resistive Components Group. 
1200 Columbia Av .... Riverside, CA 92507, Tel: 714-781-
5050, 'TWX: 91 (}'332-1252; EmpL: 6000; SIs. Mg': Dennis 
Lause; Dist. Mgr: Vince Ingrao . 
.............................. A·1870-1871,2064-2067 

Local Sales Offices & Reps 
AL Huntsville, CSR Elctms. " . . . . . . . . . . . .. 205-533-2444 
P;z Phoenix, Sheller-Kahn.. .. .. .. .... .... 602-257-9015 
CA Calabasas, Quad Rep.lno. ............ 818-887-4219 
CA Irvine, Quad Rep. Inc. ................. 714-261-6706 
CA San Diego. SR Elctrns. .. .. .. .. .. .. .... 61 ~56(}.8330 
CA San Jose, QuadRep, Inc. .. . . . . . . . . . . .. 408-948-4000 
CO Parker, Parker Webster ............... 303-841-4888 
FL AHamonle Springs, Dyne-A-Mark ..... 305-831-2097 
FL Clearwater, Dyne-A-Mark ............. 813-441-4702 
FL Ft Lauderdale, Dyne-A-Mark . . . . . . . . .. 305-771-6501 
FL Palm Bay, Dyne-A-Mark .............. 305-727-0192 
GA Allanta, CSR Elctrns. .. .. .. .. .. .. .. .... 404-398-3720 
10 Boise, Inlennountain Technlg. ........ 208-322-5022 
IN Canne~ Technlg. Mktg. Corp. ......... 317-844-8462 
IN Ft Wayne. Technlg. Mktg. Corp. ....... 21~2-5553 
IA Cedar Rapids, REP Assocs. Corp ...... 31~373-0152 

KY Louisville, Technlg. Mktg. Corp. ....... 502-4~78OS 
MD BaHimore, Micro-Comp ................ 301-247-0400 
MA Lexington, John E. Boeing Co. ........ 617-862-2500 
MI Detroit, Ralhburg Assocs. ............. 313-882-1717 
MN Edina, Mel Foster ..................... 612-941-9790 
MO Bridgeton, Centech ................... 314-291-4230 
MO Raytown, Centech .................... 818-358-8100 
NJ Bellmawr, Thomas Assocs. .........•. 6~933-26oo 
NY Hhaca, B. Dean ....................... 607-257-1111 
NY Melville, Comlronic Assocs. ........... 518-24~0505 
NC Raleigh, CSR Elctms. ................. 919-878-9200 
OH Richfield, Baar Mktg. .................. 218-65~131 
OK Oklahoma City. Ammon & Rizos ...... 405-942-2552 
OR Portland, J. J. Backer ...............•. 503-297-8744 
OR Salam, J. J. Backer ................... 503-362-0717 
TX Austin, Ammon & Rizos .. .. .. .. .. .. ... 512-454-5131 
TX Dalles. Ammon & Rizos ............... 214-844-5591 
TX Houston, Ammon & Rizos ............ 713-781-6240 
lIT Sail Lake City, Parker Webster. . . . . . .. 801-268-9939 
VA Huddleston, Micro-Comp ............. 301-247-0400 
WA Seattle, J. J. Backer ................... 208-285-1300 

Local Distributols 
AL Huntsville, Hall-Mark Elctrns. . . . .. . . . .. 205-837-8700 
AL Huntsville, Hamillon/Avnet Elctms .... 205-837-7210 
AL Huntsville, Pioneer/Washington ...... 205-837-9300 
AL Huntsville, Schweber ................. 205-882-2200 
P;z Phoenix, Hall-Mark Elctrns. ........... 602-243-6601 
P;z Phoenix, Schweber Elctms. ........... 602-997-4874 
P;z Phoenix, TTl .. .. .. .. .. .. .. .. .. .. .. .... 602-861-0222 
P;z Tempe, Bellinds. ..................... 602-968-7800 
P;z Tempe, Elctrn. Supp. .................. 602-258-4769 
P;z Tempe, HamiHon/Avnel .............. 602-231-5100 
CA Canoga Park, Schweber Elctms. ...... 213-999-4702 
CA Chatsworth, Avnet Elctms. ............ 213-70(}'2600 
CA Chatsworth, TTl ...................... 818-7~1010 

CA Citrus HIs. Hall-Mark Elctrns........... 918-443-7282 
CA Compton, Harper S.LD. ................ 213-97~5090 

CA Costa Mesa, Avnet Elctrns. ........... 714-754-6111 
CA Costa Mesa, Avnet Elctrns. ........... 213-558-2313 
CA Costa Mesa, HamiHon Elctms. ........ 714-841-4100 
CA Culver City, HamiHon Electro Sis. 

.................................... 213-558-2883/84 
CA Culver City, HamiHon Electro SIs. ..... 213-558-2121 
CA EI Segundo. Hall-Mark Elctms. ........ 213-843-9101 
CA Garden Grove, Bell Inds. .. . . . . . . . . . . .. 213-444-0301 
CA Gardena, Bellinds. ................... 213-515-1800 
CA Irvine, Schwaber Elctms. .. . . . . . . .. . . .. 714-556-3680 
CA Irvine, Schwaber Elctms. .............. 714-863-0261 
CA Oakland, Brill Elctms. ................. 415-834-5888 
CA Riverside, Elctrn. Supp. Corp. ......... 714-787-9220 
CA Roseville, Bellinds. ........ 918-96~31oo 

CA Sacramento, Hamillon/Avnet ......... 918-92(}'3150 
CA Sacramento, Schweber Elctms. ....... 918-929-9732 
CA San Diego, Bell Inds. ........ " .. .. .. .. 61 ~268-1277 
CA San Diego, Elctrn. Supp. .............. 61 ~278-5020 
CA San Diego, Hall-Mark Elctrns. ......... 61 ~268-1201 
CA San Diego, HamiHon/Avnet ........... 61~571-7500 
CA San Jose, TTl ........................ 408-943-9155 
CA Santa Ana, Teknopak ................. 714-558-8840 
CA Santa Clara, Schweber Elctms. ....... 408-748-4700 
CA Santa Clara, Schweber Elctrns. ....... 408-498-0200 
CA Sunnyvale, Bell Inds. . . . . . . . . . . . . . . . . . . 408-734-8570 
CA Sunnyvale, Hall-Mark Elctrns. ......... 408-773-9990 
CA Sunnyvale, Hamilion/Avnel ........... 408-743-3300 
CA Tustin, HaI~Mark Elctms. ............. 714-66~81 
CA Woodland Hills, Avnet Elctrns. ........ 213-884-3322 
CO Denver, Newark Elctms. ....•..•...... 303-757-3351, 
CO Englewood, Hall-Mark Elctrns. ........ 303-79(}.1662 
CO Englewood, HamilionlAvnet .. "...... 303-77~9998 
CO Wheat Ridge, Bellinds ................ 303-424-1985 
CT Danbury, Hamillonl Avnet . . .. .. ... .. .. 203-797-2856 
CT Danbury, Schweber Elctms. ........... 203-792-3500 
CT . Harnden, Almo Elctrns. Corp. . . . . . . . . .. 203-288-6556 
CT Norwalk, Pioneer SId ................. 203-853-1515 
CT Slatford, TTl .......................... 203-375-1400 

BOURNS 
CT ,WalUnglord, Midan EIctrns. .. . • . • . . . . . . 203-265-2077 
FL AHamonte Springs, Pioneer SId. . . . . . . . 805-834-9090 
FL AHamonte Springs, Schweber Elctms. 

FL 
FL 
FL 
FL 
FL 
FL 
FL 
FL 
FL 
FL 
FL 
FL 
FL 
FL 
FL 
GA 
GA 
GA 
GA 
GA 
GA 
IL 
IL 
IL 
IL 
IL 
IL 
IL 
IN 
IN 
IN 
IN 
IN 
IA 
IA 
IA 
KS 
KS 
KS 

MD 
MD 
MD 
MD 
MD 
MD 
MD 
MA 
MA 
MA 
MA 
MA 
MA 
MI 
MI 
MI 
MI 
MI 
MI 
MI 
MI 
MI 
MI 
MN 
MN 
MN 
MN 
MN 
MN 

Clearwater, Hall-Mark EIctrns. ........ . 
Dania, Summfi Oistrs. ............... .. 
Ft Lauderdale, Hall-Mark EIctrns. .... . 
Ft Lauderdale, HamiHonl Avnel ...... . 
Ft Lauderdale, Hammond EIctrns. ... . 
Ft Lauderdale, Pioneer IWashington .. 
Hollywood, Schweber EIctrns. ........ . 
Largo, Graham EIctrns. .............. . 
Orlando, Hall-Mark ................... . 
Orlando, Hammond Elctms. .......... . 
Orlando, Pioneer IOrtando .......... .. 
Orlando, TTl ........................ .. 
St Petersburg, Hall-Mark EIctrns. .... . 
St Petersburg. HamiHonI Avnet ...... . 
Winter Park, HamiHonI Avnet ......... . 
Norcross, Hall-Mark Elctms. ......... . 
Norcross, HamiHonl Avnel .......•.... 
Norcross, Hammond EIctrns. '" ...... . 
Norcross, Pioneer IWashinglon ...... . 
Norcross, Schweber EIctrns. ......... . 
Norcross, TTl ........................ . 
Bensenville, Hall-Mark EIctrns. ....... . 
Bensenville, HamiHonl Avnel ....•..... 
Chicago, Bell Inds. .................. .. 
Chicago, Newark Elctms. .... " ...... . 
Elk Grove Village, Pioneer SId ....... . 
Elk Grove Village, Schweber Elctms. .. 
Palatine, Ohm Elctrns. ............... . 
Carmel, Hamiftonl Avnel .......... " .. 
Fon Wayne, Graham Elctms. ........ . 
IndianapoliS, Graham Elctms. ........ . 
Indianapolis. Pioneer SId. Elctms. .... . 
Lafayette, Graham EIctrns. ...... ;.; .. . 
Cedar Rapids, Bell Inds. ............ .. 
Cedar Rapids, Hamillon/ Avnet ....... . 
Cedar Rapids, Schweber Elctrns. .... . 
Lenexa, Hall-Mark Elctms. ........... . 
Overland Park, Schweber Elctrns. .... . 
Overland Pk, HamiHonl Avnet Elctrns. 

BaHimore, Radio Elec. Svo. Co. . .....• 
Bellsville, Radio Eleo. Svo. Co ........ . 
Columbia, Hall-Mark Elctms. ...•.•...• 
Columbia, HamiHonl Avnet .....•...... 
Gaithersburg, Almo Elctms. Corp. ..... 
Gaithersburg, Pioneer IWashington '" 
Gaithersburg, Schweber EIctrns. ..... . 
Bedford, Schwaber EIctrns. ....•...... 
Canton, Almo EIctrns. Corp. ......... " 
Lexington, Pioneer SId. ............. .. 
Norwood, Gerber Elctms. .... ~ ...... .. 
Woburn, Hall-Mark Elctms. ........... . 
Wobum, Hamillonl Avnet ............ . 
Flin~ AS EIctrns. .................... .. 
Grand Rapids, Hamillonl AvneI ...... . 
Grand Rapids, RS Elctms. .......... .. 
Kalamazoo, RS Elctms. ...... " ...... . 
Livonia, Hamillonl Avnet ............. . 
Livonia, Pioneer Std EIctrns. ......... . 
Livonia, RS Elctms. .................. . 
Livonia, Schweber EIctrns. ........... . 
Roseville, AS EIctrns. ............... " 
Wyandotte, RS Elctms. .............. . 
Bloomington, Hall-Mark Elctms. ...... . 
Eden Prairte, Schweber EIctrns. ...... . 
Edina, Schweber Elctrns. ............ . 
Minneapolis. Newark Elctrns. ........ . 
Minnelonka, Hamillonl Avnet ......... . 
Minnetonka, Pioneer SId. Elctms. .... . 

Bosch 

305-331-7555 
813-53(}.4543, 
305-920-6253 
305-971-9280 
305-971-2900 
305-973-7103 
305-771-7520 
305-927-0511 
813-541-4434 
305-855-4020 
305-84~ 
305-834-9090 
305-85~1 000 
813-578-8691 
813-578-3930 
305-628-3688 
404-447-8000 
404-447-7500 
~1996 
404-448-1711 
404-44~9170 
404-662-0911 
312-86(}.3600 
312-660-8523 
312-982-9210 
312-636-4411 
312-437-9680 
312-364-3750 
312-3~5500 
317-844-9333 
21~23-3422 

317-634-8202 
317-84~ 7300 
317-423-5584 
31 ~395-073O 
31~362-4757 

31~373-1417 

913-868-4747 
913-492-2921 

913-888-8900 
301-529-0500 
202-937-9100 
301-798-9300 
301-995-3500 
301-670-0090 
301-921-0660 
301-84(}.59OO 
617-275-5100 
617-821-1450 
617-863-1200 
617-769-6000 
617-935-9777 
617-273-7500 
313-762-5800 
618-243-8805 
618-241-3483 
618-381-5470 
313-522-4700 
313-525-1 BOO 
313-525-1155 
313-525-8100 
313-779-2450 
313-AV2-5BBO 
612-854-3223 
612-941-5280 
612-941-5280 
612-331-6350 
612-932-D600 
612-935-5444 

8 The 
Over ~ Largest 

8. 000. 000 i Relay & 
Relays & • • I SWItches 
SWItches ~ ,DlSlnbutor 
In Stock, ~ In the World 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 635 



BOURNS 
MO Earth City, Hamilton/Avnet •...••••..• 314'344-1200 
MO Earth City, SChweber. EIcIms. ......... 314-73!Hl526 
MO Maryland HIs, HaH-Mark Elclms. ...... 314-29.1-5350 
NH Hudson, C&H EIcIms. .. .. .. .... .. .. .. • 603-882-1133 
NH Manchester,Schweber Ek:Ims. ....... 6()3.{125-2250 
NJ C8mden, General Radio. . . . . . . . . . . . . . 609-964-8560 
NJ Cherry Hil~ HaJl-Mark EIcIms. ......... 609-424-7300 
NJ Cherry Hil~ Hamiltonl Avnet .. .. .... .. . 609-424-0110 
NJ Clifton, J-Mar Ek:Ims. ................. 201-772-6400 
NJ Fairfield, HalI-Mark EIcIms. .. .. .. .. .. .. 201-575-4415 
NJ Fairfield, Hamiltonl Avnet ............. 201-575-3390 
NJ Fairfield, SChweber EIcIms. ,.......... 201-227-7880 
NJ Pine BroOk, Pior\eer SId. .............. 201-227-1262 
NM Albuquerque, Bell IIIds. .••.•..•.•...•. 505-292-2700 
NM Albuquerque, Hamiltonl Avnet EIcIms. 

NY Bohemia, Tn ........................ . 
NY Buffalo, Summit Oistrs. ........ , : .... .. 
NY E SyraClise, HamiRonl Avnet ........ . 
NY Fairport, Pioneer-Harvey ............. . 
NY Hauppauge, Haminonl Avnet ...•.•.... 
NY Hauppauge, Mast Distrs. ............ .. 
NY Hauppauge, Pioneer-Harvey ...•...... 
NY Melville, Hamiltonl Avnet .......•.....• 
NY Rochester, Hamiltonl Avnet EIcIms. .. , 
NY Rochester, Schweber Elctms. ........• 
NY Rochester, Summtt Distrs. .....•...... 
NY Ronkonkome, Hall-MaJ1< EIctms. .....• 
NY Vestal, Pioneer SId. .................. . 
NY Westbury, SChweber Elctms. ...•...... 
NC Charlotte, Pioneer IWashington ......• 
NC Greensboro, Hammond Ek:Ims. •.....• 
NC Raleigh, HaII-MaJ1< Elctms. .......... .. 
NC Raleigh, Hall-MaJ1< Elctms. .......... .. 
NC Raleigh, Haminonl Avnet ............. . 
NC Raleigh, Schweber EIcIms. ......... .. 
OH Beachwood, Schweber Elctrns. •...•.. 
OH Cincinnati, HaI~Mark Elctms. ......... . 
OH Cincinnati, Hughes-Peters .•.......... 
OH Cleveland, Haminonl Avnet ........ : .. 
OH Cleveland, Pioneer SId. .............. . 
OH Columbus, Graham Elctms. ........•.. 
OH Columbus, Hughes-Peters •.•......... 
OH Dayton, Bell IIIds. .................... . 
OH Dayton, Haminonl Avnet ............ .. 
OH Dayton, Pioneer SId. ................ .. 
OH Dayton, Schweber EIctms. .......... .. 
OH Maumee, RS Elctms. ................ . 
OH Solon, HaI~MaJ1<·EIctms. ............. . 
OH Waslerville, Hall-MaJ1< EIctms. ....... . 
OK Tulsa, HalI-MaJ1< Ek:Ims. ............. . 
OK Tulsa, Schweber EIctms. ............ .. 
OR Beaverton, Almac EIcIms. ............ . 
OR Lake Oswego, Bellinds. ............ .. 
OR Lake Oswego, Hamiftonl Avnet Elctms. 

PA Horsham, Pioneer IWashington ...... . 
PA Horsham, Schweber Elclms. .....•..•. 
PA Philadelphia, Almo EIctms. Corp. .•.... 
PA Pittsburgh, Almo Elctrns. Corp. ...•.... 
PA Pittsburgh, Pioneer Sid Elctrns. ...... . 
PA Pittsburgh, Schweber Elctms. ........ . 
SC Greenville, Hammond Elctms. ., ..•.... 
TN Nashville; Graham Elctrns. ........... . 
TX Austin, HaI~MaJ1< Elctms. ............ . 
TX Austin, Haminonl Avnet ............. .. 
TX Austin, Harrison Equip. Co ............ . 
TX Austin, Pioneer Sid Elctms. ......... .. 
TX Austin, Schweber EIctms. ............ . 
TX Dallas, Hall-Mark Elctms. ............ . 
TX Dallas, Hall-Mark Elctms. ........... .. 
TX Dallas, Harrison Equip. Co. .......... .. 
TX Dallas, Pioneer Std Elctms. ......... .. 
TX Dallas, Schweber EIcIms. ........... .. 
TX EI Paso, IdeaIlndL Elctm. Supp. ...•... 
TX Fort Worth, Tn ..................... .. 
TX Houston, Hal~MaJ1< Elctms. .....•....• 
TX Houston, Haminonl Avnet ........... .. 
TX Houston, Harrison Equip. Co. ........ . 
TX Houston, Pioneer SId. ............... .. 
TX Houston, Pioneer Sid EIcIms. 
TX Houston, Schweber EIctms. .......... . 
TX Irving, Hamlltonl Avnet .............. .. 
TX Stafford, Hanison Equip. ............ .. 
tJT San Lake City, Bellinds. ............. . 
tJT San Lake. City, Hamiltonl Avnet ...•... 
WA Bellevue, Aimac EIcIms. ., .......... .. 
WA Bellevue, Bell IIIds. ................. .. 
WA Bellevue, Harninonl Avnet ...•...•..... 
WI Brookfield, Schwaber Elctrns. •.•....•• 
WI Mequon, Taylor Elec. ............... .. 
WI Milwaukse, Electronic Expd ......... . 
WI New Berlin, Haminonl Avnet ..... , .. .. 
WI Oak Creek, Hal~Mark Elctms. ......•.• 
WI Waukeaha, Bell IIIds. ............... .. 

505-765-1500 
516-567-1500 
716-884-3450 
315-437-2647 
716-381-7070 
516-231-9800 
516-273-4422 
516-231-9200 
516-454-8000 
716-475-9130 
716-424-2222 
716-334-8110 
516-737-0600 
607-748--8211 
516-334-7474 
704-527-8188 
919-275-6391 
919-872-0712 
919-872-8286 
919-876-0819 
919-876-0000 
216-464-2970 
513-563-5980 
513-351-2000 
216-831-3500 
216-587-3600 
614-895-1590 
614-294-5351 
513-43+8213 
513-433-0610 
513-236-9900 
513-439-1800 
419-893-0721 
216-349-4632 
614-891-4555 
918-665-3200 
918-622-8000 
503-641-9070 
503-241-4115 

503-635-8831 
215-674-4000 
215-441-0600 
215-696-4000 
412-931-5990 
412-782-2300 
412-782-1800 
803-233-4121 
615-242-2682 
512-25&-8848 
512-837-8911 
512-45&-3555 
512-835-4000 
512-458-8253 
214-341-1147 
214-343-5000 
214-239-2750 
214-386-7300 
214-661-5010 
915-779-6647 
214-429-1440 
713-781-6100 
713-975-3501 
713-879-2800 
713-988-5555 
21+386-7300 
713-764-3600 
214-859-4100 
713-879-2600 
801-972-8969 
801-972-2800 
206-643-9992 
206-747-1515 
206-643-3950 
414-794-9020 
414-241-4321 
414-228-8100 
414-764-4510 
414-761-3000 
414-547-8879 

BOURNS INSTRUMENTS INC, 6135 Magnolia Ave., 
Riverside, CA 92506, Tel: 714-781-5148, TWX: 910-332-
6103; EmpL: 220; Sis. MgT: Dennis DaJbeck 

Manufacturers and Sales Offices Directory 

Bowmar 
FAX: 617-263-3358 

BOWMARI ALI, Bowmar Instr. Corp., 531 Main St, 
Acton, MA 01720, Tel: 508-263-8365, TWX: 71 0-347-1441; 
EmpL: 250; Sis. MgT: Andy Roeper ...... 001353-1355 

Local Sales Offices & Reps 
CA Lacanade, Brooks, Moore & Assocs. .. 818-790-8358 
CA Orange, Brooks-Moore & Assocs. .•. . . 714-771-1220 
CA Palo Alto, Mollard Mktg. .•..••.. , . . • • • • 415-961-0456 
CA Santa Ana, Brooks-Moore & Assocs... 714-64+8900 
CO Commerce City, Meas. ConsRs. •.•••.. 303-286-1414 
Fl Tampa, Lewis & Assocs., Inc. ......... 813-986-2104 
GA Atlanta, Horton Instr. Co. .............. 404-231-3131 
IL Des Plaines, Lincoln, Hodges & Assocs. 

.. . ...... .. . .... . . .. .. .. . . . . .. . .... . . .. 312-297-3810 
KS Overland Park, Barry SIs. •............ 913-642-0270 
LA Balon Rouge, Mi~uth Sis. ..•...... 504-924-0106 
LA Lake Charlas, Mid South SIs. ......... 318-433-0356 
LA SlideI~ Mid-SouIh SIs. ................. 504-641-7480 
MD Columbia, Tyler Griffin Co. ............ 301-995-1215 
MA Billerica, Eastronix, Inc . .. . . .• .. .. . .. .. 617-870-2400 
MI Livonia, Amlech Reps. ................ 313-474-8300 
MN MinneapoHs, Waftarn Sis. Co. ......... 612-781-2778 
MO St Louis, Barry SIs. ................... 314-821-2525 
NJ Perth Amboy, Cosine, Inc ....••.•.... :. 201-442-3800 
NM Albuquerque, Meas. ConsRs. .•. . . . . . . . 303-286-1414 
NY Clarence, EIL/Trott Elctms. ........... 716-63+8500 
NY Pittsford, ElL/Trott Elctrns. ............ 716-586-8251 
NC Charlotte, EIL/Trott Elctms. ..•........ 704-376-2237 
OH Cuyanoga Falls, J. C. Hofstetter Co. . .. 216-928-5313/ 
OH Dayton, J. C. Hofstetter Co ............ 513-296-1010 
OH Medina, J. C. Hofstetter Co ............ 216-241-4880 
OR Portland, Frank Jackson Assocs. • . . . .. 503-645-8511 
PA Hickory, J. C. Hofstetter Co. ........... 412-35&-2305 
PA Paoli, Tyler Griffin Co. ................ 215-647-1550 
TN Knoxville, ElL/Trott Elctms. .....•..... 615-525-98?1 
TX Carrollton, Seaton Corp ............... 21+380-0414 
tJT Centerville, Measurement ConsRs. .... 801-298-3388 
WA Redmond, Frank Jackson Assocs. .... 208-881-7277 
WI Janesville, Lincoln, Hodges & Assocs. 

......................... 608-754-4214,414-542-3087 

LccaI DistributoJs 
AL Mobile, Horton Instr. Co. .............. 205-478-6808 
AZ Phoenix, Meterrnaster ................ 602-437-1425 
CA Los Angeles, Metermaster ............ 213-885-4340 
CA Palo Ano, Metermaster ............... 415-988-0313 
CA San Diego, Metermaster ............... 619-560-4641 
GA Atlanta, HOl'lon Instr. Co ............... 404-231-3131 
GA Norcross, Metermaster .......•..•.... 404-446-0166 
IL Chicago, DALEC ...................... 312-283-0300 
IL ftasca, Metermaster ................ '" 312-250-0606 
LA Slidell, Mic:Hlouth SIs. Co, Inc. ........ 504-541-7480 
MN .Mlnneapolis, Process Meas. Co ...... , 612-544-4035 
NJ New1oundland, Hosica Labs. .......... 201-697-6111 
NJ Perth Amboy, Integral Control Sys. Corp. 

.. . .. . . . .. .. .. .. . . . . .. .. . . .. .. . .. . . .... 201-442-3600 
OH Cleveland, Metermaster . • . . . . . . . . . . . . • 216-851-4100 
OR Pol'lland, Weslcon, Inc. ............... 503-283-0132 
PA Philadelphia, Electric Tachometer Corp. 

PA Pittsburgh, EI.L ...................... . 
TX Garland, Metermaster ................ . 
TX Houston, Metermaster .............. .. 
WI Milwaukee, EM Instrs., Inc. ........... . 

215-726-7723 
412-823-2255 
214-271-5671 
713-844-1631 
414-272-7799 

BOWMAR INSTRUMENT CORP., Aerospace Div, 
8000 Blufllon Rei, Fl Wayne, IN 48809, Tel: 219-747-3121, 
TWX: 810-332-1510; FSC No.: 99479; Empl.: 215; SIs. 
Mgr: Herb Black 

BOWMAR INSTRUMENT CORP., Data Entry 
Division, 4640 126th Ave. N, Clearwater, FL 34622-4796, 
Tel: 813-573-2525, TWX: 810-863-0375, FAX: 813-573-
1317; Empl.: 100; Sis. MgT: Waner Kunz 

SRADFORD ELECTRONICS, INC., 550 High SIree~ 
Bradford, PA 16701, Tel: 814-362-5700, TELEX: 914496, 
FAX: 814-362-5635; FSC No.: 24546; EmpL: 225; Sis. 
MgT: Gerald M. Miller; Dist. Mgr: Jon Trabert . 
.............................. A·1028-1029,1872-1877 

Local Sales Offices & Reps 
AL Huntsville, JWL Assocs. .............. 205-893-1712 
AZ Tempa, Dale Elctma SIs. ............. 602-966-0291 
CA Aptos, Bradford Elclms.lnc; . . • . . . . . . . . 408-662-6464 
CA Los AIari1~os, Reed EIcIms. Mklg. ..... 213-598-6676 
CA RedwQOd City, J. S. Heaton Co. ....... 415-367-9000 
CA San Diego, Vishay District Off. ........ 619-690-5112 

CO Colorado Springs, Dale EIcIms. Inc. Sis. 
.. .... . .. . .. .. .. .. . . .. . .. .... .. .. .. .. .. 303-593-7529 

CO Loveland, Dale EIctms. Sis. ......... : .. 303-867-7500 
CT' Guilford, Kaelber & Mack ...••..•...•• 203-389-8643 
FL Coral Springs, Graham Assocs. Inc. ... 305-775-6733 
Fl Melbourne, Graham Assocs. .......... 305-773-6631 
Fl Palm Bch Gdns., Graham Assocs. .••. 305-622-4049 
FL W. Palm Bch., Br!!dlord Elctms., Inc. '" 305-641-4077 
Fl Winter Garden, Graham Assocs. ...... 305-65&-9369 
GA Allanta, JWL Assocs. ................. 404-320-7643 
IL Libertyville, Bradford Elclms.lnc. ...... 312-816-7900 
IL Skokie, IRI ............................ 312-967-6430 
IN Ft Wayne, Scott Elctms. .............. 219-489'5690 
IN Indianapolis, Scott EIcIms. ............ 317-841-0010 
KS Shawnee Mission, Dale SIs............ 913-432-9140 
MD Glen Bumie, Trl-MaJ1< ................. 301-761-8000 
MA Wakefield, Howard C. Jappe Co. ...... 617-245-9359 
MI Plymouth, Jay Mkig Assocs. .. . .. . . . . . 313-459-1200 
MN Bloomington, Merrill Franklin Co....... 612-854-8020 
MN Shoreview, Bradford EIcIms. Inc. .•...• 612-780-5044 
NJ Fail'lawn, Kaelber & Mack............. 201'797-7865 
NY Commack, Kaelber & Mack ........... 516-499-2924 
NY UverpOO~ Dale Elctms. Sis. ........... 315-457-1401 
NC Pineville, JWL Assocs. ................ 704-541-5750 
NC Raleigh, Bradford Elctms. Inc. ..•...... 919-84&-2369 
NC Raleigh, JWL Assocs. ...... ,.......... 919-787-4836 
OH Cincinnati, Scott Elctms. .............. 513-791-2513 
OH Cleveland,ScoI1 Elctms. .............. 216-473-5050 
OH Dayton, Scott EIctrns. ................. 513-294-0539 
OH Reynoldsburg, Scott EIcIms. .......... 614-863-1281 
OR Beaverton, LD Elctms. •.....•.••...•.. 503-694-5571 
PA Horsham, TMI ........................ 215-441-4300 
TX Dallas, E F. Ayrncnd Co. .... .. . .. .. ... 214-826-7820 
TX San Antonio, E F. Ayrncnd Co. . . . . . . . . 512-875-8339 
WA Snohomish, LD EIctms. ............... 206-568-0511 
WA Spokane, LD Elctms. . . . . . • . . . . . . . . . • . . 509-922-4883 
WI Milwaukee, IRI ........................ 414-259-0965 
Can Scarborough, On!., Bradford Elctms., Inc. 

....................................... 514-483-3812 

Local DistributoJs 
AL Huntsville, Schweber Elctms. •..•.•••. 205-895-0480 
AZ Phoenix. Schweber Elctms. .•......... 602-997-4874 
AZ Phoenix, Wyle Dislbn. ................ 602-249-2232 
AZ Tempe, Bell Inds. ..•...•.••.....•...•. 602-988-7800 
AZ Tempe, Shelley-Ragon, Inc; ........... 602-894-2058 
CA Calabasas, WyIe Dlstbn. Grp. •.•.•.•.. 213-322-9953 
CA canoga Pk., Schweber EIcIms. ........ 818-999-4702 
CA Chatsworth, Shelley-Ragon, Inc. "..... 818-998-3333 
CA Garden Grove, Bell Inds. .............. 714-220-0681 
CA Gardena, Bellillds. ................... 213-515-1800 
CA Irvine, Schwaber EIcIms. ..•.. .. . .. . ... 714-883-0254 
CA Irvine, WyIe Dislbn. Grp. ..•....•...... 714-863-9953 
CA Los Angeles, Bellinds. . . ..•.. .. . .. . ... 213-826-8778 
CA Roseville, Bellinds. ................... 916-969-3100 
CA Sacramento, Schweber Elctms. ..•..•. 916-829-9732 
CA San Diego, Neumann EIcIms. .. . . • . . • . 619-895-3005 
CA San Diego, Shelley-Ragon, Inc. ....... 619-453-7133 
CA San DIego, Wyle Distbn. Grp. .•..•.... 619-565-9171 
CA San Jose, Schweber Elclrns. .......... 408-946-7171 
CA San Jose, Shelley-Ragon, Inc. ........ 408-432-0600 
CA Santa Clara, WyIe DisIbn. Grp. ........ 408-727-2500 
CA Sunnyvale, Bellinds. .................. 408-73+8570 
CA Thousand Oaks, Bell Inds. .•..•....... 805-499-8821 
CO Denver,IEC.......................... 303-292-8121 
CO Englewood, Shelley-Ragon, Inc. ••.•. . . 303-762-0670 
CT Danbury, Schweber Elctms. .. .. .. .. .. . 203-748-7080 
CT Walling1ord, Almo Elclms. Corp. . . . . . • . 203-269-8801 
CT Walling1ord, Cronin Elctms., Inc. •..•.•• 203-285-3134 
CT Wallingford, Sterling EIcIrns. .........• 203-265-9535 
Fl Aftamonle Springs, Schweber EIcIms. 

Fl Ft Lauderdale, Hammond EIcIms. .... 
FL OrlandO, Hammond EIcIms. : .•....•... 
FL Pompano Bch, Schweber Elctrns. ... . 
FL Tampa, Shelley-Ragon, Inc. .......... . 
GA Norcross, Schweber EIcIms. .....•.... 
IL Elk Grove VI., Bell IneIs, Inc. .......... . 
IL Elk Grove VI, Schweber EIctms. ..•..• 
IN Ft Wayne, Bell IneIs, Inc. ............ .. 
IN Indianapolis, Beilinels, Inc. .....•.•.•.• 
IA Cedar Rapids, Schwaber Elctms. .••.• 
KS Overtand Pk., Schweber EIctms. •...•. 
MD Gatthersburg. MB Elctms. ............ . 
MD Gaithersburg. Schweber EIcIms. •..... 
MD Jessup. Almo Elctms. Corp. .•..•...... 
MD Whije Marsh, Resco/Baftimore, Inc. •.. 
MA Bedford, Schweber Elclms. .....•..... 
MA Needham, Cronin Elctms., Inc. .•...... 
MA Wobum, Sterling Elctms. ....•..•...... 
MI Ann Arbor, Bell IneIs., Inc. ............ . 
MI livonia, Schweber Elclrns. ..•..•...... 
MN Edina, Schweber EIcIms. ............ . 
MN St Paul, Shelley-Ragon, Inc; ....•..... 
MO Earth City, Schweber EIctms. ...•..... 
MO Independence, Shelley-Ragon, Inc; .•.. 
NJ Fairfield, Schweber EIcIrn$. .......... . 
NJ S. Plainfield, Stering Elctms. ....•..... 
NM Albuquerque, Bell IneIs., Inc; .•..•....•. 

305-331-7555 
305-973-7103 
305-649-6060 
305-977-7511 
813-623-6560 
404-393-9669 
312-640-1910 
312-364-3750 
219-423-3422 
317-875-8200 
319-373-1417 
913-492-2921 , 
301-921-0200 
301-840-5900 
301-870-0090 
301-529-0500 
617-275-5100 
617-449-5000 
617-938-8200 
313-971-9093 
313-525-8100 
612-941-5280 
612-842-2828 
314-739-0526 
816-254-3410 
201-227-7880 
201-769-7000 
505-292-2700 

636 North American offices only. For worldwide reps & distributors, , see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
NY Bohemia, Justin EIcIms., Inc. ...•...... 516-58&-4000 
NY Rochester, Schweber EIcIms. .. . . • . . . . 715-424-2222 
NY Westbury, Schweber EIcIms. .•...•.... 516-334-7474 
NC Greensboro, Hammond Elctms. ..•..•. 919-275-6391 
NC Raleigh, Resco/Raleigh ........•..... 919-781-5700 
NC Raleigh, Schweber EIcIms. .....•..... 919-876-0000 
OH Beachwood, Schweber Elctms. ....... 216-484-2970 
OH Columbus, Hughes-Petera, Inc. ....... 614-294-5351 
OH Daylon, Belllnds., Inc. •.........•..... 513-435-8660 
OH Dayton, Bell Inds., Inc. .•.............. 513-434-8231 
OH Daylon, Schweber EIcIms. ......•..... 513-439-1800 
OK Tulsa, Schweber EIcIms. . . . . . . . . . . . . .. 916-622-8000 
OK Tulsa, Sterling EIcIms. •.........•..... 916-663-2410 
OR Beaverton, Shelley-Ragon, Inc. . . . . . . . . 503-641-1691 
OR Lake Osego, Belllnds., Inc. ........... 503-241-4115 
PA Horsham, Schweber EIcIms. ....•.•... 215-441-0600 
PA Mars, Almo EIcIms. Corp. •..•......... 412-931-5990 
PA McKean, Advaoom, Inc. ............... 814-476-7774 
PA Philadelphia, Almo Elctms. Corp. ...... 215-696-4009 
PA Pittsburgh, Schweber EIcIms. .....•... 412-782-1600 
TX Austin, Schweber Elctms. ......•.....• 512-458-8253 
TX Austin, Sterling EIcIms. ..............• 512-836-1341 
TX Dallas, Schweber Elctms. ............• 214-661-5010 
TX Dallas, Sterling EIcIms. ........•...... 214-243-1600 
TX Houston, Schweber EIcIms............ 713-784-3600 
TX Hous1on, SterUng Elctms. ..•..•....... 713-627-9800 
UT SaI1 Lake City, Belllnds., Inc. . . . . . . . . . • 801-972-6969 
VA Charlottesville, Viginia Elec. Camps., Inc. 

. . . . . . . . •. . . . . . • . . • . . . . . . . . . • . . • . . . . . .. 804-296-4184 
WA Bellevue, Belllnds., Inc. .......•.....•• 206-747-1515 
WA Redmond, Shelley-Ragon, Inc. ......•. 206-241-1980 
WI New Berlin, Schweber EIcIms. •....... 414-784-9020 
WI Waukesha, Belllnds., Inc. ............. 414-547-8879 
Can Alberta, Fu1ure Elctms. . . • . . . . . . . . . . . . . 403-235-5325 
Can British Columbia, Fu1ure Elctms. ...... 604-438-5545 
Can Ontario, Fu1ure Elctms. .............•. 416-638-4771 
Cali Ontario, Fu1ure Elclms. ...•........... 613-820-8313 
Can Quebec, Fu1ure EIctms. .......•....... 514-694-7710 

BRADY CO, 83 Middlesex Ave., Iselin, NJ 07083, Tel: 201-
283-0400; Sis. Mgr: Ed Brady; Dis!. Mgr: John Blaze 

BRADY, W. H. CO., Indio Prods. Div, 2221 W. Camden 
Ad., Milwaukee, WI 53201, Tel: 414-351-6630, TELEX: 26-
677, "TWX: 91(}'262-3151, FAX: l-so(}'292-2229; Sis. 
Mgr: M O. WilHamson; Dist. Mgr: M. O. Williamson 

BRADY, W.H, CO. NAMEPLATE DIV, See Brady, 
WH, Co, Elctrn. Prods. Div 

BRADY, W. H., CO, Xymox Div, 8225 W. Parkland Ct, 
P.O. Box 571, Milwaukee, WI 53201, Tel: 414-355-8300, 
TELEX: 26-677,"TWX: 91 (}'282-3151 , FAX: 414-354-0453; 
FSC No.: 85480; Sis. Mgr: F. P. Yorio 

BRAEMAR CORP, 11400 Rupp Drive, Bumsville, MN 
55337, Tel: 612-890-5135; Empl: 130; Sis. Mgr: A. J. Chan 

BRAILSFORD & CO, 670 Mi~on Rd., Rye, NY 10580, Tel: 
914-967-1820, FAX: 914-967-1836; Empl: 25 

BRAND DIELECTRICS, INC, Route 203, N. Windham, CT 
06256, Tel: 203-423-8321; Empl: 5; SIs. Mgr: Philip 
Harvey 

BRANDEN, T. G. CORP, 15822 S.W. Upper Bns. Fry. Rd., 
Lake Oswego, OR 97035, Tel: 503-62(}'7571; Empl: 8; Sis. 
Mfjr: Curt Norby 

BRANDT ELECTRONICS, INC, 815 E. Middlefield, 
Mountain View, CA 94043, Tel: 415-967-4944, FAX: 415-
967-4105; FSC No.: 57837; Empl: 52; SIs. Mgr: Frank D. 
Brandt 

BRAXTON MFG., Echo Lake Rd N, P.O. Box 429, 
Walertown, CT 06795, Tel: 203-274-6781,"TWX: 710-477-
0621, FAX: 203-274-9195; Empl.: 115; SIs. Mgr: Richard 
Rosa 

FAX: 303-693-3308 
BREEZE-ILUNOIS, Trans Technology Corp •• 8823 

North Industrial Ad., Peoria, IL 61615-1584, Tel: 309-693-
3322, "TWX: 51 (}'39(}'3691; Empl: 180; Sis. Mgr: Stanley 
Proliri : ........•.........•........•.....•. C01814-1815 

Local Sales Offices & Reps 
CA Newport Beach, Camda .•............ 714-642-7281 
CA San Diego,9amda ..•................ 619-571-4818 

CA San Jose, Camda . . . • • • • . . . . . . • . . . . . .. 406-976-6718 
CA Woodland Hills, Cal Ward Sis. •..•.... 816-883-2202 
CO Longmont, Todd & Fry Assocs. ....... 303-776-7331 
GA Atlanta, Pro Mark Prol. Mktg. Sves. .... 404-393-2923 
IL Hillside, Cadre Tech. Rep, Inc. ........ 312-449-3900 
MD Glen Bumie, Macrotech Assoc. .....•. 301-766-1111 
MA Tewksbury, Sequel Assoc., Inc ........ 617-851-4010 
MI Madison Heights, Pine Sis., Inc. ....... 313-589-0350 
MO Sl Louis, Roth KopI & Assoc., Inc. .... 314-961-4485 
NJ Roebling, J. A. Kais Assoc. • . . • . . . . . . . . 609-499-9488 
OH Bandalia, Cleary Sis. Co. .............. 513-890-8642 
OH Chagrin Falls, Pine SIs, Inc. ........... 216-247-6198 
PA Pittsburgh, Pine Sis., Inc ................ 412-456-7471 
TX Collinsville, DeArmond Enlprs. ........ 817-267-2048 
WA Bellevue, Lahr Assocs. . . . . . . . . . . . . . . .. 206-453-9993 

BREN-TRONICS. INC, 10 Brayton Ct, Commack NY 
11725, Tel: 516-499-5155, TELEX: 22-1213 TTCUR, FAX: 
516-266-2964; FSC No.: 51828; EmpL: 75; Sis. Mgr: Don 
Fagon 

BREVEL MOTORS, INC., SUb. Vernitron Corp., 
Broad & 16th SIs, Carlstadl, NJ 07072, Tel: 201-933-0220, 
TELEX: 642-606; Empl: 300; Sis. Mgr: Jack Dominica 
................................................. B0 1198 

Local Sales Offices & Reps 
AR EI Dorado, Industrial Control Assocs. 

CA Los Angelas, Electric Motor Engrg. ... . 
CO Denver, Tech Rep SIs. Co ............ . 
CT Old Saybrook, M. L Assocs. .....•.... 
FL A~nte Springs, Machine Controls 

IL Chicago Jerry GoHen Co. . .......... . 
KS Prairie Village, Darco Sis. ...........•. 
MA Ashland, M. L Assocs. ............... . 
MN St PaUL Vikeland Sis. ..•.............. 
NJ Teaneck, Herbert Rude & Assocs. ... . 
NY Penfield, Upstate Comps. ............ . 
NC Raleigh, Leigh SIs. ................... . 
OH Bucyrus, Sissler & Assocs. ........... . 
OH Columbus, Sissler & Assocs. ......... . 
PA Exlon, Kiley Elec. Co. . ............... . 
TN Cleveland, Hicks SIs. ................ . 

Local Distributors 

501-862-2051 
213-469-7393 
303-756-7031 
203-386-9718 

305-788-6607 
312-792-1991 
913-381-7913 
617-485-6190 
612-645-4647 
201-836-6778 
716-381-6070 
919-872-1484 
419-582-9311 ' 
614-488-4455 
215-383-8550 
615-472-7398 

P;z Phoenix, Johnstone .................. 602-269-9354 
CA Baldwin Park, Johnstone •............ 213-962-7138 
CA Los Angeles, Minarik ................ 213-624-3161 
CO Danver, Johnstone ................... 303-573-5626 
CT Hartford, Brownell Electro. . . . . . . . . . . .. 203-276-9000 
FL Fl Lauderdale, Johnstone ............ 305-971-9350 
GA Norcross, Johnstone. . . . . . . . . . . . . . . . .. 404-446-0400 
10 Boise, Johnstone..................... 206-377-1600 
IL Chicago, Johnstone Supply. . . . . . . . ... 312-226-3033 
KS Wichita, Johnstone................... 316-267-3629 
LA New Orleans, Johnstone Supply ...... 504-733-1495 
MD Rockville, Johnstone.................. 301-251-0281 
MA Medford, Empire ..•........••.•....... 617-395-5000 
MI Farminglon Hills, Universal Elec. Prod 

Me Kansas City, Johnstone Corp. ........ . 
MT Billings, Johnstone Corp. . ........... . 
NE Omaha, Johnstone Corp. . ........... . 
NV Sparks, Johnstone Corp .............. . 
NJ Cherry Hill Motor and Control Sys. .. . 
NY Woodside, Johnstone Supply ....•.... 
OH Cleveland, Reserve Elec. ............ . 
OK Oklahoma City, Johnstone Corp. ..... . 
OR Portland, Johnstone Corp. .......•.... 
TN Memphis, Johnstone Supply .........• 
TX Dallas, Johnstone Supply ........•.... 

313-476-9500 
816-842-3250 
406-252-1207 
402-336-2342 
702-356-6668 
609-424-5810 
716-545-4896 
216-771-5764 
405-232-8576 
503-233-1151 
901-324-1111 
214-357-0835 

BRIGGS, C. A, CO, P.O. Box 151, Glenside, PA 19038, Tel: 
215-885-2244, TELEX: 83-4753; EmpL: 10; Sis. Mgr: C. A. 
Briggs, Jr. 

BRIM ELEcTRONICS, P.O. Box 336 E. Fair Lawn, NJ 
07410, Tel: 201-796-2886, FAX: 201-776-2792; FSC No.: 
57834 ...............•...................• C01816-1825 

Local Sales Offices & Reps 
MA Stow, R G Assocs. ••.................. 617-897-7146 
EXP NY, N. Y.C, Roburn Agencies ......... 212-989-5939 

Local Distributors 
AL Dothan, Carmichael Whls. Supp. ...... 205-793-7066 
CA Canoga Park, TirtrCo. SIs. .....••..... 213-992-5040 
CA San Diego, Shanks & Wright.......... 619-239-0176 
CT Manchester, IMS . . • • . . . . . . . . . . . . . . . . .. 203-849-4415 
CT Waterbury, Century Elec. ............. 203-755-0405 
FL Lake Mary, Electronic Fasteners...... 305-321-4000 
KS Topeka, Acme Radio Supp. Co .•...... 913-235-1363 
LA New Orleans, Radio Parts ...•........ 504-581-5959 
MA Billerica, Eastern Video Sys. .......... 617-667-0009 
MA Lexington, Wholesale Elect Supp. .... 617-862-3590 
MA Springfield, Electro-Term. . . . . . . . . . . . •. 413-734-6469 
MA Wallham, Linear Elect................ 617-894-7300 
NH Dover, American Radio Corp .......... 603-742-8800 

BUCHAN 
NJ Hackensack, Milcor .. . . • . . . . . . . . . • . . . • 201-489-1313 
NY LIC, HL Dalis ...•.•.•.•..•........... 212-361-1100 
NY N.Y.c, Center Indl ........••........•. 212-YU9-6363 
OK Tulsa, Radio, Inc. ..................... 916-587-9123 
RI Newport, J & S EIcIrn Distb. .....•.••. 401-847-2977 
TN Knoxville, Bondurant Bros. Co. ........ 615-573-9151 
TX Texarkana, Lavender EIee. •......•.•.. 501-773-4831 
TX Texarkana, McCulloch EIcIms. ..•..... 214-782-8923 
VT Cavendish, C S Svc. & Supp. Co. ..... 802-226-7582 
VA Norfolk, Todd EIee. ...•.........•..... 804-855-3111 
WA Seattle, Amateur Redio Supp. ..•.•.... 206-767-3222 

BRINTEC CORP, Brand-Rex Cable Systems 
Division, 1600 W. Main St., Willimantic, CT 06226-1128, 
Tel: 203-456-8000, TELEX: 99-4444,"TWX: 71 (}.44(}.2247; 
FSC No.: 71124; EmpL: 1000; SIs. Mgr: J. F. Cichy 

Local Sales Offices & Reps 
CA EI Toro, Par Mktg. .•........•......... 714-768-6021, 
CA Laguna Hills, Brand-Rex ...•......•... 714-830-4278 
CA Palo Mo, BaribeauH Assocs. ......... 415-493-4441 
CO Boulder, Component Prod Sis., Inc. .•. 303-53(}'2600 
CT Manchester, Manu-Rep, Inc. .......... 203-646-6064 
GA Dunwoody, Brand-Rex Cable Sys. •.•. 404-576-0156, 
IN Indianapolis, Insulation Reps. ......... 317-251-1994 
MD Hanover, J. A Maguire & Co. . . • . . . • . . . 301-796-0970 
MA Clinton, cws. Inc. ••. .. . .. ..•. . .. ..•.•. 617-366-8753 
MI Farminglon Hills, Joseph H. Clark SIs. Co. 

..................•......•............. 313-553-0610 
MN Edina, Grayden & Flemmer .........•. 612-941-1120 
MO Chesterfield, Dumin & Assocs. ...•.... 314-532-9774 
NH Amherst, Modem T echnlg. .•..•....... 803-482-5443, 
NJ Dunellen, J. A. Maguire & Co. ......... 201-752-8480 
NJ Pennsauken, J. A. Maguire & Co. . . . . .. 806-665-5136 
NY Syracuse, Brand-Rex Cable Sys. .. . . .. 315-469-3599, 
OH Chagrin Falls, Joseph H. Clark Sis. .... 216-247-7848 
OR Beaverton, Eclipse Mktg. Grp. ......... 503-642-1661 
SC Greenwood, Bamco .................. 803-229-6801 
TN Knoxville, Insul-Reps ................. 615-691-7586 
TX Plano, C. J. Tellier Co. ........•....•.. 214-231-8348 
VA Portsmouth, J. A. Maguire & Co. ...... 804-398-0202 
WA Redmond, Eclipse Mktg. Grp. ..•...... 206-885-6991 

BRISTOL BABCOCK INC, 1100 Buckingham St., 
Watertown, CT 06795, Tel: 203-575-3000, so(}'243-3576, 
TELEX: 962417, FAX: 203-754-1477; Empl.: 600; SIs. 
Mgr: Carlos Batista 

BROOKS INSTRUMENT DIV. Emerson Elec. Co, 407 
W. Vine St, Hatfield, PA 19440, Tel: 215-382-3500, TELEX: 
4975082, FAX: 215-362-3745; EmpL: 1500; Sis. Mgr: H. T. 
Lund, Jr. 

BROOKS MANUFACTURING CORP, 4001 N. 
American St, Philadelphie, PA 19140, Tel: 215-226-4433; 
EmpL: 70; Sis. Mgr: G. Brooks; Disl. Mgr: G. Brooks 

BROOKS POWER SYSTEMS, 1810 Byberry Rd., 
Bensalem, PA 19020, Tel: 215-244-0284, l-SO(}.523-1551; 
Empl.: 90; Sis. Mgr: Joan LaRocca 

BROWN BOVERI ELEC, Norristown Rd., Spring House, 
PA 19477, Tel: 215-626-7400, "TWX: 51 (}.661-o16B; EmpL: 
3,500 

BRUEL & KJAER INSTRS. INC, 185 Forest St, Marlboro, 
MA 01752-3093, Tel: 617-481-7000, "TWX: 71(}.347-1187, 
FAX: 617-485-0519; Empl: 200 

BRUNING COMPUTER GRAPHICS, P.O. Box 3020, 777 
Arnold Dr, Martinez, CA 94553, Tel: 415-372-7568, "TWX: 
910-481-5951 ZETAPLOTS MART; FSC No.: 52893; 
EmpL: 200; SIs. Mgr: Gary Hasenlus 

BRUSH FUSES INC, 2070 Maple St, Des Plainas, IL 
60018, Tel: 312-299-2211, TELEX: 726-453, FAX: 312-
299-2272; FSC No.: 72076;F1516OE; EmpL: 200 

For nearest sales office, phone 1-80(}'245-4501 (in Ohio, 
l-SO(}.245-4497) 

BRUSH INDUSTRIES INC" 3rd & Reagan SIs., P.O. Box 
838, Sunbury, PA 17801-0838, Tel: 717-286-5811, SO(}. 
233-0382, FAX: 717-286-2649; FSC No.: 19418; EmpL: 90; 
Sis. Mgr: E. M Barry 

BTU ENGINEERING CORP, 23 Esquire Ad., N. Billerica, 
MAOI862, Tel: 617-667-4111, TaI;X: 94-7489, FAX: 617-
667-9088; Empl: 600; Sis. Mgr: D. Barry/T. Campbell 

BUB8L-TEC, 6805 Sierra Ct, Dublin, CA 94588, Tel: 415-
829-8705, TWX: 91 (}.369-6B90; Empl: 19; Sis. Mgr: Bob 
Nelson 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 637 



'BUCKBE 

I~ BUCKEYE 
stamping co. 

FULL LINE AUTHORIZED DISTRIBUTOR 

.~~ 
ELECTRIC SWITCHES 

INC 0 R P 0 RAT E D 

2478 Fletcher Dr, los Angeles, California 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

FAX: 213-660-5130 
TVVX: 910-321-2971 

·CUSTOM ENGRAVING & TAMPa-PRINT TO YOUR SPECS, 

Manufacturers and Sales Offices Directory 

BUCHANAN, Div. Amerace, Newburgh Road, 
Hackettstown, NJ 07840, Tel: 201-852-1122 

BUCKBEE-MEARS CO, Nashua Oiv, 100 Northeastern 
Blvd., P.O. Box 888, Nashua, NH 03062, Tel: 603-883-5541, 
TELEX: 94-0340; Sis. Mgr" Randolph Roody 

BUCKEYE STAMPING CO., 555 Marion Ad, Columbus, 
OH 43207, Tel: 614-445-8433, "AX: 614-445-8224; ErnpL: 
85; SIs. Mgr" Jim Willcox ...................... C-1019 

Local Seles Offices & Reps 
CA Irvine, Vale.EIclms. Assocs. ;.......... 714-55H1821 
CA Pasadena, P. NUrChes Co. ............ 213-681-8957 
CA Santa Clara, Engrg. Assocs. . . . . . . . . . .. 408-988-5001' 
CO Denver, Moss Mktg. .................. 303-455-7205 
FL Indian Rock Bch,PAR Assocs., Inc. ... 813-596-8841 
GA Atlanta, Per Assoc. ................... 404-391-9117 
IL Mt Proepecl, Robert Adams Sis. ...... 312-297-8733 
KS De Solo, Midtec Assoc. ............... 913-441-6565 
MD Columbia, Tyler Griffin Co ............. 301-995-1215 
MA Belmont, Elctm. Comps. & Svc. ....... 617-484-8680 
MN Minneapolis, A. J. Werner Co .......... 612-729-7371 
MO Florissant, Midtec Assocs., Inc. . ... . . .. 314-837-5200 
NJ Ocean, P. Saltier Assocs. . . . . . . . . . . . . .. 201-922-3014 
NM Albuquerque, Moss Mktg. ............. ~5-292-7505 

NY Funon, P. Saltier Assocs. ............. 315-592-7184 
NY Lynbrook, P. SaIIler Assoc. .... , .. . .. .. 516-593-7880 
OH Beechwood, Elctrn. Sis. Masters, Inc. .. 800-321-1848' 
OH Columbus, McFadden Sis. ............ 614-761-31n 
OK Tulsa, Advance Tech. SIs. ............ 918-664-0482 
OR Forest Grove, Doran SIs. Assocs., Inc. 

PA Paoli, T. Griffin Co ........ '" ......... . 
TJ( Austin, Advance Tech. Sis. .....•...... 
TJ( Dallas, Advance Tech. SIs. .......... .. 
TJ( Houston, Advance Tech. Sis. ..•...... 
WA Redmond, Doran SIs. Assocs, Inc. .... 

Local Distributors 

503-357-3333 
215-647-1550 
512-44()'76n 
214-34()'13oo 
713-44()'3888 
206-885-1885 

CA Los Angeles, EIecl SwRches ......... 213-664-1141 
CA Redwood City, H~Cor .. • . . . . . .. . . . . • . . 415-368-3849 
~ Atlanta, Lakeland Engrg. Equip. ....... 404-696-7334 
MI Ann ArbOr, Wedameyer Elctms. ....... 313-665-8611 
MN Albuquerque, Ideal Elctm. Supp. ...... 505-345-7887 
NY Hauppauge, Broadline Elctrn. Dist .... 516-231-4100 
OR Portland, Radar Elec. ,................ 503-232-3404 
TJ( EI Paso,ldeelindL Elctm. ............. 915-779-6647 
WA Seattle, Rader Elec. .. , .•....... ~...... 206-282-2511 
WA Spokane, Radm: Elec .................. 509-747-3053 

BUD INDUSTRIES, INC, 4605 E 355th St, Willoughby, 
OH 44094-0431, Tel: 216-946-3200, TWX: 810-427-2604; 
FSC No.: 71218; Empl.: 200; SIs. Mgr" Bill DeRoche; Dist. 
Mgr: B. K. Haas 

BUDWIG MFG., P.O. Box 829, Ramona, CA 92065-0829, 
Tel: 619-789-0900; Ernpl.: 7 

BUEHLER PRODUCTS,INC., P. O. Box 33400, Raleigh, 
NC 27606, Tel: 919-469-8522, TWX: 51 ()'924-2474; EmpL: 
400; Sis. Mgr: D. Frank Slightom .............. C-1653 

BUGGIE H. H., See Caton Connector Corp. 

BULBTRONICS, INC., 45 Banfi Plaza, Farmingdale, NY 
11735, Tel: 516-249-2272, ·1-800-654-8542; Empl.: 45; 
Sis. Mgr" Elaine Gray; Dist. Mgr: Diana Jacobson 

BULOVA WATCH CO., See Frequency Control 
Prods., Inc., American Time Prods. Div. 

BUMPER PRODUCTS CORP., 14 King St, P.O. Box 45, 
Mt Holly, NJ 06060, Tel: 609-261-6100, 8QO-541-25oo, 
FAX: 609-261-7300; SIs. Mgr" Ed Rosenthal 

BUNTING MAGNETICS, CO, 500 So. Spencer Ad., 
Newton, KS 67114, Tel: 316-284-2020, 800-835-2526, 
TELEX: 437264, FAX: 316-293-4975; Ernpl;loo; SIs. 
Mgr: Robert J. Bunting 

BURGESS SWITCH CO., American Electronic 
Components, 1010 N: Main St, Elkhart, IN 46515, Tel: 
219-262-8608, FAX: 219-262-8819; FSC No.: 6U850; SIs. 
Mgr" Robin Dick; Dist. Mgr" Robin Dick ' 
................. '" ........... , .•• :.... .. . B-1858-1860 

Local Sales Offices & Reps 
CA Mountain View, WeStech SIs. ......... 415-961-1422 
CA Tustin, Sierra Pacific Engrg. ........... 714-731-3411 
FL Casselberry, Southern EIec. Sis. Corp. 

....................................... 305-332-4718 
FL Melbourne, Southern EIec. Sis. Corp. .. 305-242-9661 
GA Atlanta, Murphy and Cola ..... ; . . . . . . . 404-875-2525 
IL Des Plaines, Lincoln, Hodges and Assocs. 

.................... , , . .... . .• . .•.•• . .• 312-297-3810 
KS Mission, Mertans Co. ................. 913-432-9323 
MA Cambridge, RJ.C. Assocs. ............ 617-492-5858 
MI Royal oak, Hilfironics ....•.....•..•..• 313-398-5556 
MN St Pau~ Kencotronics ................ 612-645-7717 
MO St Louis, Mertens Co. ................ 314-993-6800 
NJ Palisades Park, A. P. Technicai SIs. ... 201-461-8875 
NY Albany, Niagara EIec. Sis. ............. 518-869-0130 
NY Buffalo, Niagara EIec. Sis. ............. 716-825-3100 
NY East Syracuse, Niagara EIec. SIs. •.•.. 315-437-1656 
NY Rochester, Niagara Elec. Sis. ......... 716-271-1223 
NC Burlington, Murphy & Cota . . • . . . . . . • .. 919-584-6450 
OH Cincinnati, Anderson-Bolds, Inc. . . . . . .• 513-528-5880 
OH Cleveland, Anderson-Bolds, Inc........ 216-229-4700 
OH Worthinglon, Anderson-Bolds Inc. .,. .• 614-885-3933 
OR Forest Grove, Doran SIs. Assocs. ..... 503-357-3333 
PA Philadelphia, Kenneth B. Erdman, Co. 

TJ( H~~~Wiili~R~~~;;C;~::::::: ~~=1:; 
WA Redmond, Doran Sis. Assocs. . . . . . . . .. 206-885-1885 
Wi Janesville, Antak Mktg. Corp. .•. , . . . • .. 806-734-7745· 
Wi Waukesha, Lincoln, Hodges and Assocs. 

. . . . . . . . . . . . . . . . . • . . • • . . . . . . .. • • . . .. • .• 414-542-3087 

Local Distributors 
AL Muscle Shoals, Jones EIctms., Inc. .•.. 205-383-1241 
CA Anaheim, Control Design Supp. .•..... 714-821-1516 
CA Fresno, Control EIec. ................. 209-268-4411 
CA Long Beach, Elctrl. Power & Controls 

....................................... 213-498-8699 
FL Miami, B & R Elclms. Supp. Inc. .•..... 305-255-4510 
FL Miam~ Electro-Standards Labs ..••.•.. 305-593-6060 
FL OaIciand PI<., Zeicon Inc. .............. 305-565-2555 
IL Chicago Heights, Helsehlepperson ... 312-756-5800 
IL Harvey, George Elctms. ............... 312-331-1983 
MA . Fall River, Broadway EIec. Sis. .....•.. 617-673-3339 
MA Holyoke, Falcetli & Clark Elec. ...•.•.. 413-532-9402 
MA Medford, Empira EIec. ................ 617-395-5000 
MA Springfield, Yankee Elec. .•......•.... 413-739-2101 
MI Grand Rapids, S & F Elclms. Supp. . •. 616-459-0216 
MI St .Clair Shores, Spernco ............. 313-771-2700 
MN Minneapolis, Elctm. Center Inc. 612-371-5200 
NE Lincoln, Scott Elec. Supp. ............. 402-446-8221 
NH Manchester, Cohen Machinery Co. Inc. 

....................................... 803-624-4324 
NJ Oakland, Relay Specialties ••..•..•. , .. 201-337-1000 
NY Gloversville, Montano ElctrL Supp. ..•. 518-725-3139 
NY Roosevelt, Automated Equip. Co. . .... 516-538-7417 
NY Woodside, Swnches Unlimiled .•....•. 716-478;5000 
NC Durham, Triangle Elec. Motor .......•. 919-596-1333 
NC Gastonia, JMT EIctms. & Control ...•. 704-867-4401 
OH Cincinnati, Richards Elec. Supp. .....•. 513-242-8800 
PA Harrisburg, Cumberland EIctrns: ....•. 717-232-9715 
PA Philadelphia, Esco ElctrL Supp. 215-923-6050 
RI Providence, J & H Elec. Co., Inc. ...... 401-421-7840 
SC Greenville, Sawyer Elctms. Corp. .....• 803-235-0438 
TJ( San Antonio, Sherman EIec. Supp. Inc. 

....................................... 512-224-1004 
VA Roanoke, P80p1es Elctm. Supp. ....... 703-342-8933 
WI Milwaukee, Midwestern EIec. Co. . ..•. 414-449-1500 

BURLEIGH INSTRUMENTS, Burleigh PI<., Fishers, NY 
14453, Tel: 716-924-9355, TELEX: 978379; Ernpl: 57; SIs. 
Mgr" Timothy Van Siambrouck; Dist. Mgr" Timothy Van 
Siambrouck 

BURLING INSTRUMENTS, P.O. Box 298, Chatham, NJ 
07928, Tel: 201-635-9481, FAX: 201-635-9530; Empl: 29; 
SIs. Mgr" Roger Nation 

BURNQY CORPORATION, Richards Ave., Norwalk" CT 
06852, Tel: 203-838-4444, TWX: 71~2546; ErnpL: 
3500; SIs; Mgr: Stan SUszelc 

BURR-BROWN CORP, P.O •. Box 11400, TUcson, AZ 
85734, Tel: 602-746-1111, TELEX: 66-6491, TWX: 91()' 
952-1111; EmpL: 1500; SIs. Mgr" L Davis/B. McGrathl J. 
Stoupa 

638 North American offlces.only. For worldwide reps &·distributors,·see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 

BURTON ELECTRICAL ENGINEERING, Wyle 
Laboratories, 111 Maryland Street. P.O. Box 217, EI 
Segundo, CA 90245-0217, Tel: 213-n2-1406, TELEX: 
858485, 1WX: 911).348-6699, FAX: 213-322-3603; FSC 
No.: 81861; En,JL: 55; SIs. Mgt: Nasir Shah 

BUSINESS TIMEKEEPING SYSTEMS, INC, 170 
Navajo St, San Marcos, CA 92069-2593, Tel: 619-744-
3044; ElI1JL: 12; SIs. Mgt: WilHam W. Stephenson; Dist. 
Mgt: William W. Stephenson 

BUSSCO INC, 119 Standard St, EI Segundo, CA 90245. 
Tel: 213-322-6580. 1WX: 91Q-349-6295, FAX: 213-322-
8130; FSC No.: 29593; Empl: 55 

Local SBles Offices & Reps 
AZ Tempe, Jarko •.. .••• . ••.••. . .. . . . . . . .. 602-243-4387 
CA Los Angeles, EIecIm. Tech. Assoc. .... 71 .... 99&-9241 
FL Fl Lauderdale, IMR Inc. ..•.......... " 305-942-2449. 
MD ROCkville, Mechlronics Sis. . . . . . . . . . • . . 301-340-2130 
MA Brookline, Reliable SIs. ...••.......... 617-73&-8305 
MI Jackson, Norwood Scroggs Co. ....... 517-751).1170 
NY Great Neck, Trionics .. .... . . . .. .. ..... 516-466-2300 
NY Liverpool Syronics Inc. ............... 315-451-0968, 
NC Raleigh, L & 0 Inc. .......•.....•...... 919-876-5301. 
PA Hatboro, Jacobsen Assoc. ............ 215-67 .... 2937 

BUSSMANN:COOPER INDUSTRIES. P.O. Box 14460. 
Sl Louis, MO 63178, Tel: 31 .... 394-2Sn. TELEX: 44 841; 
FSC No.: ;Multiple; EmpL: 3000; SIs. Mg,: John Monter; 
Dist. Mg': John Monter ....•.................... Col291 

BYTEK CORP, Instrument Systems Div, 1021 S. 
Rogers Circle. Boca Raton, FL 33431. Tel: 305-994:-3520. 
FAX: 305-994-3615; EmpL: 45; Sis. Mg': Madeline Selwilz 

BYTEX CORP, 120 Tumpike Rd., Southborough, MA 
01n2, Tel: 617-480-0840. TELEX: 951151; Empl.:240; 
SIs. Mg': John Shoemaker 

CABLESCAN. INC .• Subsidiary of Eubanks Engrg. 
Co, 145 E. Emerson Ave., Orange, CA 92665. Tel: 71 .... 
996-1961. TELEX: 291693; SIs. Mg': Jerry Stephens 

CABLE SYSTEMS, INC •• 210 Broeclway. EveretL MA 
02149. Tel: 617-389-708Q, 1WX: 710-34&-1760; FSC No.: 
33426; EmpL: 175; Sis. Mg': Darrell Fernald ... Co1826 

Local Sales Offices & Reps 
CA Santa Ana, Interconnect Engrg. Assoc. 

CA Santa Clara, Caltronic Sis. ........... . 
CT Tolland, TMR Corp. .................. . 
MD Ellicott City. Marketing Technlg. ...... . 
MA Holden, G. T. Joyce •............•..•.. 
NY Commack, MTR Technlg. .•........... 
NY Islip. ASS Assocs. ................... . 

71 .... 852-1947 
40&-727-7552 
203-872-3624 
301-465-5944 
617-829-6521 
516-543-1200 
516-2n-71 01 

CABLETEST PRODUCTS CO .• 81 W. Wyoming Ave, 
Melrose, MA 02176. Tel: 617-865-2932; EmpL: 28; SIs. 
Mg': H. E. Holley; Dist. Mg': H. E. Holley 

CABLEWAVE SYSTEMS. Celwave Systems, Inc, 60 
Dodge Ave., North Haven, CT 06473. Tel: 203-239-3311. 
1WX: 710-465-0244; EmpL: 250; SIs. Mg': William Meola 

CABLE)(, INC, 96 Inverness Dr. E., Ste. J. Englewood, CO 
80112, Tel: 303-792-5760. FAX: 303-792-3006; EmpL: 50; 
SIs. Mgt: Reed C. Mulder; Dis!. Mg': Reed C. Mulder 

CABOT SERYlCO, ON. OF CABOT CORP .• See 
NGK Berylco. Div. of NGK Metals Corp. 

CABTIIDN 
SrSr*MS INCo 

FAX: 312-272-1095 
CABTRON SYSTEMS, INC •• 200 N. Anels Dr, 

NoI1hbrook, IL 60062, Tel: 312-49&-6090; EmpL: 45; SIs. 
Mg': Terry Pullega ............................. C0 1020 

Local Sales Offices & Reps 
CA NoI1hridge, XBX SIs., Inc. ............. 800-874-3821 
CA Orange. XBX SIs., Inc. ............•.... 71 .... 99&-8200 
CA San Diego, XBX Sis., Inc... .. .. .. .. .. . 619-586-15n 
CA Santa Clara, Warren Assocs........... 40&-988-7762 
CT Cheshire, Meco. Inc. ;................. 800-225-3409 
FL Maitland, E.I.R ........................ 305-661).9600 
GA Atlanta, REMCO ....................... 404-447~937 
GA Lilburn, Phillip Matthews Corp ....•.... 404-381-1662, 
KS WIChita, Buckman & Assocs. .......... 316-267-2052 

MD Silver Spring. Ansell Engrg. ........... 301-949-1655 
MA Reading. Meco, Inc. ..... 617-944-8660.800-225-3409 
MI Livonia, Lowel~Wendt ................ 313-464-2722 
MN Sl Paul Countryman Assocs. ......... 612-645-8151 
MO Sl Charles, Buckman & Assocs. .. .... 31 .... 947-4727 
NY Reno, Warren Assocs. ................ 40&-98&-n82 
NJ Ml Lakes, N.J. Comps. lor Elctms. .... 201-334-2921 
NY Johnson City. Tect>-Mark ............. 607-729-6340 
NY Mendon Tech-Mark .................. 716-62 .... 3840 
NY Utica, Tech-Mark ..................... 315-733-0575 
NC Kings, Phillip Metthews Corp. ......... 919-983-9790. 
OH Cleveland, Geotronix ................. 216-659-8100 
OH Dayton, Geotronix .................... 513-854-5939 
OR Portland, Mclaren, Inc. .. ..... .. . .. •. .. 503-297-2248 
PA Albrightville. Geotronix ................ 412-487-1nO 
TX DelIas, Dunbar Assocs. ............... 21 .... 239-7151 
WA Bellevue, McLaren .................... 206-454-3400 

FAX: 618-263-4295 
CAC MICROCIRCUITS INC.. 2 Southgate Dr, Ml 

Carme~ IL 62863. Tel: 61&-263-4343; EmpL: 95; SIs. Mg': 
Lloyd E.Dustmenn .............................. Ao1731 

LocsJ Sales Offices & Reps 
AZ Scottsdale, Arcom SIs. ................ 602-947-5745 
CO Boulder. Front Range Mktg. ........... 303-443-4780 
IA Cedar Rapids, Dy-Tronix .............. 319-377-8275 
KS Wichita, Dy-Tronix Inc. ................ 316-63&-0884 
MN Minnetonka, Gibb Elctm. SIs. .......... 612-935-4600 
MO Raytown, Dy-Tronix .................. 913-229-6333 
MO Sl Louis, Dy-Tronix ................... 31 .... 291-4777 
NH Amherst, D. A Crowley & Assocs., Inc. 

........•...........•..•............... 603~73-705O 

lIT SaH Lake City. Front Range Mktg. .. . .. 801-566-2500 

CADDELL-BURNS MFG_. 258 E. 2nd Sl, Mineola, NY 
11501-3508. Tel: 516-746-2310; Empl.: 30 
. .... . . . .. . .. . . . . . . . .. .. ..... . .. . .. .... . . .. Ao1208-1222 

CADDELL COIL CORP •• 35M Main St, PouHney. VT 
05764, Tel: 802-287-4055; EmpL: 6; SIs. Mg': James 
Caddell ........................................ Aol223 

Local Sales Offices & Reps 
FL Vare Bch, RB. Caddell •........•..•.. 305-562-4496 

HIGH PERFORMANCE FILM RESISTORS 

FAX: 714-369-1151 
CADDOCK ELECTRONICS, INC_. 1717 Chicago Ave, 

Riverside, CA 92507. Tel: 71 .... 788-1700. TWX: 911).332-
6108; FSC No.: 19647; Empl.: 300 ........ Ao1878-1901 

Local SBles Offices & Reps 
OH Cleveland, Arthur H. Baier Co. ........ 216-461~161 
OH Dayton, Arthur H. Baier Co. ........... 513-276-4128 
OR Beaverton, Eictm. Sources . . . . . . . . . . .. 503-627-0638 
WA Bellevue, Elctrn Sources ............. 206-451-3500 

Local Disllibutors 
TX HouSton. Lenert Co. .................. 713-225-1465 

CADILLAC PLASTIC & CHEM. CO .• Day Intemational. 
530 Stephenson Hwy, Troy. MI48083. Tel: 313-563-1200. 
1WX: 811).232-1866. FAX: 313-583-4715; Empl.: 1000 

CAIG LABS, 1175-0 Industrial Ave.. Escondido, CA 92025. 
Tel: 619-743-7143. FAX: 619-743-2460; EmpL: 15 

Local Distributors 
CA Hollywood, Yale Elctms. .............. 213-465-3186 
DE Wilmington, Wholesale Elctrn . . . . . . . .. 302-656-9986 
FL Miami. ESL Eictm. Disl .......•....... 305-593-6060 
IL Ch......."ngn, Klaus Radio ............. 217-356-1896 
LA Lelayette, Ralphs Elctms. Supp. . . . . . .. 31 &-233-01 05 
MO Kansas City. WaHers IndL Elctms. ..... 816-531-7015 
NY New York, Argil Elctrns. ............... 212~91-8111 

VA Norfolk, Priest Elctrns. ................ 703-855-0105 
VA NoI1olk, Radio Parts Distr. Co. ........ 703-461-8095 

CALABRO INOS, INC .• See UNITRACK Div, Calabro 
Inds, Inc. 

CALIFO 

CAL-AV. INC, 515B Westchester Drive, CampbeI~ CA 
95008, Tel: 40&-371-0666; Empl: 8 

CALAY SYSTEMS. INC, 2698 Wh~e Road, Irvine, CA 
92714, Tel: 714-863-1700. TELEX: 6711321. FAX: 71 .... 
863-0310; EmpL: 80 

CAl COUNT. 101 H Executive Dr, Sterting. VA 22170. Tel: 
703-471-()45O. TELEX: 440732, 1WX: 440733; EmpL: 35 

CAl CRYSTAL LAB., INC, 1142 N. Gilbert, Anahelrn, CA 
92801. Tel: 71 .... 991-1580. 800-854-XTAl, 1WX: 911).591-
1892; EmpL: 25; Sis. Mg': Herb PlumhoH 

FAX: 415-932-6017 
CALEX MFG. COo, INC_. 3355 VinCent Rd., Pleesant Hill 

CA 94523, Tel: 415-932-3911. TELEX: 269868; F.SC No.: 
29986; Empl: 75; Sis. Mg': Steve Corbett 
.............................. 001008-1009.1622"1626 

LocsJ Sales Offices & Reps 
I'OZ. Glendale, Aspen ...................... 602-831-9289 
CA Cerson. AMASCO .................... 213-516-8561 
CA Sunnyvale, AMASCO ................. 40&-733-8690 
CT Tolland, RG. Assocs. ................. 203-875-4201 
MA Lowell RG. Assocs. .................. 617-45&-9802 
MA Marshfield, RG. Assocs. .............. 617-837-3290 
NJ Marnon, Anelectro TeCh. Rep, Inc. ..•. 609-42 .... 2863 
NC Raleigh, Geotronix .. .. .. .. .. .. • .. .. ... 216-659-8100 
OH Trottwood, Geotronix ................. 513-253-6700 
OK Tulsa, Spectra Sis. Corp. .. .• .. • .. .. .. . 91 &-665-8899 
OR Portland, Topp Engrg. ................. 503-244-7265 
PA Allison PI<., Geotronix ................. 412-487-1770 
TX Houston. Spectra Sis. Corp. ...•....... 713-271).8212 
TX Richardson. Spectra Sis. Corp. ........ 21 .... 234-3800 
VA Alexandria, Analectro Tech. Rep., Inc. 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... 703-823-1703 
WA Bellevue, Topp Engrg. Sis. Co ......... 206-747-5400 

Local Distributors 
OH Richfield, Alpha Distr. ................. 216-659-7100 

CALIBRON INSTRUMENTs, Burton-Rogers Co, 220 
Grove St, WaHharn, MA 02154. Tel: 617-894-8440. FAX: 
617-893-8393; EmpL: 14; Dis!. Mg': W. Burton 

CALIFORNIA AUTOMATION INC, 11815 Sorrento 
Valley Ad., San Diego. CA 92121. Tel: 619-452-1341 

CALIFORNIA AVIONICS LABS .• See CBl-Av. Inc. 

f$1CALIFORNIA Dcl 

FAX: 805-498-8381 
CALIFORNIA DC. 2150 AnchOr Ct., Newbury Park, CA 

91320. Tel: 805-499-3621; EmpL: 100; SIs. Mg': C. Pelon; 
Dist. Mgr: C. Paton ...................... 001628-1630 

AT&T 
The 8--'-Largest ~ ", 

Relay •• I 
O/Stnbutor . : 

In the World. ~ ___ ~' 

Over 
8.000.000 
Relays & 
SWitches 
In Stock. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 
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·CALIFO 
Local Sat~ Offices & Reps 

AZ Phoenix, S.W. Tech. .....•••....•••... 602-693-1209 
CA san Diego, Power Assocs. .. :......... 61 ~275-0641 
IL Arlington HgIs., Coombs & Assocs. ... 312-439-9610 
MA Wellesley Hills, Sturdy Coql. •...•..•.. 617-235,2330 
NY Hicksville, L-Tronix •....••.•.•..•.•••• 516-935-0220 
TX Houston, Prime Tech. Sis. .•...•..•... 713-894-4161 

Local l)isIributors 
CA Irvine. Celec-Future................... 714-25<>-4141 
IL Arlington, Coombs & Assocs. ......... 312-439-9810 
MA Welklsley Hills, Target Elcims. •.•...•• 617-235-2545 
NY Hicksville, L-Tronix •..•..........•..•. 516-935-0220 
OR Wilsonville, Micro Power .. , . • . . . • . • . .. 503-694-5353 
Can Montreal, Que., Future Elcims. ..•...•. 514-894-nl0 
Can OntarIo, RD Assocs. .................. 416-444-0959 

CALIFORNIA EASTERN LABS. INC, 3260 Jay St, Santa 
Clara, CA 95054, Tel: 406-986-3500, TELEX: 346393, 
TWX: 171197; EmpI.: 100; 5/$. Mgr: Len Lee, Sis. Mgr.; 
Dist. Mgr: Jim McAuley 

California 
INSTRUMENTS 

FAX: 619-279-8139 
CAUFORNIA INSTRUMENTS, Amstar 

ElectroniCS Group, 5125 Convoy St, Sta 201, San 
Diego, CA 92111, Tel: 61~27~, 800-356-2244, 800-
821-1634, TELEX: 695047 CALICO SOO; FSC No.: 16067; 
EmpL: 95; Sis. Mgr: Don Chilcoat (Int'l) ... 002081-2083 

Local Sales Offices & Reps 
AZ Phoenbc, Aztee Ent, Inc. .•.......•.•..• 602-944-9185 
CA HunUngton Beach, SeL OVes. West ..• 714-84().35()1 
CA San Jose, Scientific DYes. . . . . . . . . . . . • 406-554-0455 
CO Denver, Aztec Entprs. ............• , . . . . 303-n~5285 
FL Melbourne, Saber Assocs. ............ 305-724-0924 
IL Chicago, EtA, Inc. ......•••..•..••..•.. 312-298-2290 
IN indianapolis, EtA, Inc. .......•.....•... 317-257-7231 
KS Lenexa, Ramsey Assocs. ............. 913-541-1007 
LA Metairie, Data Mktg. Assocs. ..... '.... 504-833-3855 
MD Rockville, Creative Mktg. Assocs. ..... 301-251"4100 
MA . Waltham, McBar Assocs. ............. 617-890-0233 
MN Minneapolis, EIA, Inc. ......•...•.•..• 612-374-5628 
MO SL Louis, Ramsey Assocs. ............ 314-532C9386 
NJ Teaneck, ScL DYes. East, Inc. .....•..• 201-837-1004 
NM Albuquerque, Aztee EnIprS. .•......... 505-282-1686 
NY Albany, The Robert F. Lamb Co., Inc. 

518-~3355 
NY Buffalo, The Robert F. Lamb Co., Inc. 

.......•..................•..•..•....•. 716-827-1111 
NY Rochester, The Rober! F. Lamb Co., Inc. 

. . . • . . . • . . . . . . . . . • . •• . . . . . • . . . . . . . . . . . . 716-323-1305 
NY Syracuse, The Robert F. Lamb Co., Inc. 

OH Dayton, Hocker Assocs. ............. . 
OK Tulsa, Data Mktg. Assocs. ....•....... 
OR Beaverton, Northwest TaM .•.....•.•. 
PA Springhouse, Sci. OVes. East ........ . 
TX Austin, Data Mktg. Assocs. ........... . 
TX Dallas, Data Mktg. Assocs. ........... . 
TX Houston, Data Mktg. Assocs. .......•. 
TX San Antonio, Data Mktg. Assocs. ..... . 
UT Ogden, Aztec Ent, Inc. ••.•...•...•.••. 
WA Redmond, N.W. Test & Measurement 

C&K 

315"455-2469 
513-253-3642 
918-494-2711 
503-645-9000 
215-643-3335 
512"443-n22 
214-66H)3oo 
713-780-2511 
512-342-3031 
801-621-1655 

206-881-8857 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Largest 
Relay & 

•• Switches 8 The 

. Distributor 
In the World. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

Manufacturers and· Sales Offices Directory 
Can N. Vancouver, e.c.. Jerome & Francis Co., Ltd. 

...•••••.••.••.. , .•• , . . • • . • • . .. . . . . •• .. 604-986-1286 
Can Ottowa, Ont, ALM. .....•.•...•.....••. 613-722-8286 

CALIFORNIA MICRO DEVICES,INC. 215 Topaz Street, 
Milpiles, CA 95035, Tel: 406-283-3214, TWX: 910-ss&-
2304; FSC No.: 56427; EmpL: 125; Sis. Mgr: Anu Shukta 

CALIFORNIA MICROWAVE. 990 Almanor Ave., 
Sunnyvale, CA 94086, Tel: 408-732-4000,. TELEX: 35 
2016, TWX: 910-33~231, FAX: 408-732"4244; EmpL: 
780 

CdLmdRK 
CORPORATION 

FAX: 818-287-7350 
CALMARK CORP., 4915 Walnut Grove Ave., San Gabriel, 

CA 91n6, Tel: 818-287-0451, TWX: 910-58~1540; FSC 
No.: 52094; EmpL: 80; 5/$. Mgr: Bruce Rockwell; Oist. 
Mgr: Bruce Rockwell ........................... C0 1021 

Local Sales Offices & Reps 
AL· Huntsville, Per Mktg. .... .. .. .. .. .. .... 205-85~5702 

P;z Phoenix, Howe & Howe Sis. .......... 602-264-7971 
CA Oceanside, Noo Rep. Tech. SIs. .. .. .. . 619-941-0558 
CA San Gabrie~ CaImark Coql. ........... 818-287-0451 
CA San Jose, Calmark Coql. ............. 406-998-2808 
CO Lakewood, Cristee-Meade .....••....• 803-232-0287 
CT Bethe~ Uvera-Polk Assocs. Inc. •.•.... 203-746"4839 
FL Goldenrod, Sunland Assocs. .......... 305-365-9533 
GA Alpharetta, Par Mktg. .. .. .. .. .. .. .. .. .. 404-442-8858 
IL Elk Grove, Parcom Inc. ............... 312-228-9046 
KS Lenexa, Midtee Assocs. ............... 913-541-0505 
MA Needham, Component Technlgy. ....• 617~90 
MI Farmington Hills, W.RHummon ....... 313"474-0661 
MN Minneapol'lS, Comps. Grp. ............. 612-374-1250 
MO SL Louis, Midtec Assocs. ............. 314-275-8666 
NJ Madison, Livera-Polk Assocs. ......... 201-377-3220 
NY Cooperstown, Fotzelle Assocs. ........ 607-547-9333 
NY Glen Head, Uvera-Polk Assocs. ....... 516-75~300 
OH Cleveland, Electronic Comps. ......... 216-582-4440 
OH Miamisburg, ElecIronics, Inc. ....••.•.. 513-866-3340 
OR Beaverton, LD Elctms. Inc. ••.•.•...•.. 503-684-8221 
PA Telford, Dalbrook Corp. ............... 215-723-3300 
TX Houston, Zonk & Assocs. ............. 713-895-9131 
TX Richardson, Zonk Assocs. .......... :. 214-238-7651 
WA Snohomish, LD Elctms. Inc. ....••....• 206-568-0511 
EXP Ireland/Cappoquin, Calmark Ireland, Ltd 

........................................... nx80066 
EXP San Gabriel, CA, Calmark Coql. ....... 818-287-0451 
PR Santruce, SISCO ..................... ~726-3137 
Can IsUngton, Ont, Pipe-Thompeon Ltd '" 416-236-2355 

Local Distributors 
P;z Phoenix, Aero-Space Computer Supps. 

.. .. .. .. . .. .. .. .. .. .... .. .. . . . . .. . . .... 602-582-2n9 
CA Buena Park. cyprees EIctms. ......... 714-521-5230 
CA Fremont, Terminal Sis. Corp. . . . . • . . . .. 415-656-7722 
CA Santa Clara, cyprees Elcims. •...•.... 406-980-2500 
CO Denver, Solder Tee.................... 303-922-6214 
FL Largo, Lo-Dan ........................ 813-586-2851 
FL Longwood, Intertec Camps. ........... 305-834-nn 
IL Elk Grove, Martee Assocs. ............ 312-956-8090 
MD Beltsville, ~ Inc. ................ 301-937"4960 
MA Haverhil~ Cord........................ 617-374-0100 
MN Mlmeapolis, Aeie>-Space Camputer Supp. 

.. .. .. • . .. . .. .. . . .. .. .. . . .. .. . .. . .. . ... 612-864-4725 
NJ Sicklerville, Index ..................... 6~2~3158 
NM Albuquerque, Betatron ................ 505-344-2381 
NY Elmsford, Multimetrics Co. .. ,......... 914-347-3667 
NY Endwel~ Pryme-Une Distrs. ........... 607-748-5200 
TX Dallas, cyprees EIcIms. ............... 214-86~ 1435 
TX EI Paso, International EIex. .. . . . . . . . . . . 915-598-3406 
TX Richardson, Zee Sis. .................. 214-86~5 
WA Bothel~ cyprees Elctms. .............. 206-463-1144 
~ MiSsissauga, Ont, Rush Elex. Ltd. . • • . . 416-6n-7280 

CAlMA)( CORP, 3410-0 W. MacArthur Blvd., Santa Ana, 
CA 92704, Tel: 714-957-1299, TELEX: 67-8389, FAX: 714-
957-3349; Empl.: 5; Sis. Mgr: Yoshi Fukuda 

CALMOS SYSTEMS INC, 20 Edgewater Street, Kanata, 
OntarIo, Canada K2L lVe, Tel: 613-836-1014, 8OQ-267-
7231, TELEX: 053-4501, FAX: 613-831-1742; EmpL: 39; 
5/$. Mgr: Greg Gravelle; Dist. Mgr: Greg Gravelle 

CAL-POWER CORP. 140 Kansas St, EI Segundo, CA 
90245, Tel: 213-n2-2171 , TWX: 910-346-6678; EmpL: 30; 
SIs. Mgr: James L Dragomir 

CAL-A, INC, SeeSfemice, Inc. 

CAL-TEK ENGINEERING, 36 Riverside Drive, KIngston, 
MA 02364, Tel: 617-58&-5666; EmpL: 5 

CAMBRIDGE AEROFLO INSTRUMENTS, INC,OOO 
Mount Laurel Circle, Shirley, MA 01464, Tel: 617"425-2346, 
TELEX: 946503, FAX: 617"425-2338;EmpL: 25 
................................................. C01654 

Local Sales Offices & Reps 
CO Denver, camp. Technlg., Inc. .......... 303-756-5750 
CT Canton, Motoreps of New England. . • . 203-693-6386 
MA Needham, Motoreps of New England 

617"44~3252 
NJ sp;;~F:i=:S~_~~·:::: 201-376-3324 
NY Rochester, Talty Assocs............... 716-323-1210 
WI Recine, KMG Assocs. .... .. .. .. .. .. .. . 4)4-639-9005 

CAMBRIDGE aECTRONICS LABORATORIES, lb20 
Chester St, SomerVille, MA 02144, Tel: 617-829-2805, 
TaEX: 946580 RACE 

CAMBRIDGE FILTER CORP, P.O. Box 4906, Syracuse, 
NY 13221"4906, Tel: 315"457-1000, TELEX: 322096; 
Empl: 400-500 

CAMBRIDGE INSTRUMENTS, INC, Optical Systems 
Division, P.O. Box 123, Buffalo, NY 14240, Tel: 716-891-
3000, TELEX: 91-285 REICHERT BUF UW; Empl: 650; 
SIs. Mgr: Ronald Armstrong, VP Sis. & Mktg. 

CAMBRIDGE PRODUCTS, 244 Woodland Ave., 
Bloomfield, CT 08002, Tel: 203-243-1761, 8OQ-243-8614. 
FAX: 203-242-7006; EmpL: 32; Sis. Mgr: Bill Pilcher; Dist. 
Mgr: Bill Pitcher 

CAMBRIDGE TECHNOLOGY, INC. 23 Elm Street, 
Watertown, MA 02172, Tel: 617-923-1181, TWX: 910-250-
7539 CAMTECH BSN; EmpL: 25; Sis. Mgr: E. Grenda 

CAMELCO ASSEMBLY, 605136 Ontario Umited. 
7400 Victoria Park Avenue, No.1, Markham, Ontarlo, 
Canada L3R 2V4, Tel: 416"4n-6269; EmpL: 39 

CAM. GRAPHICS CO, INC. 15 Ranick Dr. W. Amityville, 
. NY 11701, Tel: 516-842-3400, TWX: 510-224-6181, FAX: 

516-842-1005; FSC No.: 63203; SIs. Mgr;Trecy DeIorio 

CANADA WIRE AND CABLE LIMITED, 250 Ferrand Dr. 
Don Mills, Ontario, Canada MSC 3J4, Tel: 416"424-5000, 
TELEX: 065-24120, FAX: 418-424-1 008; EmpL: 5,000; SIs. 
Mgr: John Murphy (Long Beach) 

CANADIAN THERMOSTATS & CONTROL DEVICES 
L TO. 8415 Mountian Sights, Montree~ PO, Canada 
H4P2B8; Tel: 514-739-3274, TELEX: 05-825619, FAX: 
514-7~2902; EmpL: 20; 5/$. Mgr: H. Lareau 

CANBERRA IND. One State St, Meriden, CT 06450, Tel: 
203-238-2351, TELEX: 643251, TWX: 710"461-0192; 
EmpL: 600; Sis. Mgr: Peter Devecchis; Disl. Mgr: Peter 
Devecchis 

C & C JETRONIC, INC., Research Pk. 318 Wall St, 
Princeton, NJ 08540, Tel: ~921-8540, TELEX: 4971717. 
FAX: ~921-7971; Empl: 150; Sis. Mgr: C. Jerry Chiang 
. .. . .. . .. . .. .. .. .. . .. .. . .. .. . .. . .. . .. .. Ao2204; C0 1292 

C&D CHARTER POWER SYSTEMS, 3043 Walton Ad., 
Plymouth Meeting, PA 19462, Tel: 215-828-9000; Empl: 
1500 

FAX: 617-527-3062 
C & K COMPONENTS, INC., 15 Riverdale Ave., Newton, 

MA 02156-1082. Tel: 617-964-6400, TELEX: 92-2544, 
TWX: 710-335-1163; FSC No.: 09353; .EmpL: 600; SIs. 
Mgr: P.Kincaid; Dist. Mgr: J. DeMarco ... a 0 1682-1664 

Local Sales Ottices & Reps 
~ Huntsville, Beacon Elcims. ...•....••.• 205-881-5031 
AZ SoottsdaIe,SIs. Engrg. ................ 602-994-3230 
AR Little Rock, RF. Kimbell Co., Inc. .•.... 216-231-3447 
CA Los Altos, Ewing-Foley ............... 415-941"4525 
CA Los Angeles, Universal Comps. ....... 213-841"4255 
CA Roseville, Ewing-Foley, Inc. ........ ,.. 916-969-2672 
CO Boulder, Front Range Mktg. ..... .. .. .• 303-443-4780 

640 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
CT Glastonbury, Barton Assoc. •••........ 203-633-9417 
FL Boca Ra1on, Beacon EIc1ms. ••......•. 305-997-5740 
FL CieaJWater, Beacon EIc1ms. .....••.••. 813-796-2378 
FL Longwood, Beacon EIc1ms. ..•..••.••. 305-332-1940 
GA Allanta, Beacon EIc1ms. . . . . . . . . . • . . •.. 404-256-9640 
IL Elk Grove VIg., Control Sis. .....•..... 312-595-2110 
IN Carmel, Technlg. Mktg. Corp. ......... 317-844-8462 
IN Ft Wayne, Technlg. Mktg. Corp. ....... 219-432-5553 
IA Cedar Rapids, Dy-Tranix, Inc. •........ 319-377-8275 
KS Leawood, Dy-Tronix, Inc. . . . . . . . . . . . • .. 919-339-6333 
KS WIChita, Dy-Tranix, Inc. ......•........ 316-838-0884 
KY Louisville, Technlg. Mktg. Corp. •...... 502-893-1377 
MD Randalls1own, Beacon North, Inc. ..... 301-478-2480 
MA Waltham, Gerber SIs. Corp. ........... 617-890-3334 
MI Southfield, Ra1hsburg Assoc. ......... 313-559-9700 
MN Minnetonka, Gibb EIc1ms. . . . . . . . . . . . .. 612-935-4600 
Me> Bridgeton, Dy-Tronix,lnc. ..........•... 314-291-4m 
MO Raytown, Dy-Tronix,lnc. . . . . . • . . . . . . . . . 818-356-6340 
NJ Cherry HiI~ Quali1y Camps. ........... 609-428-6266 
NM Albuquerque, Reptronix .....•......... 505-292-1718 
NY Latham, L-Tron Corp .....•..•.....•..• 518-785-5032 
NY Port WashingtOl\ Ash1ec, Inc ...•...... 516-767.0336 
NC Raleigh, Beacon Elctms. .............. 919-787-0330 
OH Beachwood, Thompson & Assocs. .... 218-831-6277 
OH DaylOl\ Thompson & Assocs. .... . . . .. 513-435-7733 
OH Orient Thompson & Assocs. .......... 614-272-2086 
OR Togard, LD EIc1ms. ......•.....••.•.... 503-684-8221 
PA Wayne, Quali1y Comps. ..........••..• 215-687-3553 
TX Auslil\ R F. Kimball eo.. Inc. .....•.... 512-443-5284 
TX Richardson, R F. Kimball Co. .•....... 214-231-3447 
lIT SaM Lake City, Front Range Mktg. •. . . • 801-364-6481 
VA Sterling Park, Beacon North .....•.... 703-478-2480 
WA Snohomish, LD EIc1ms. ..........•..•. 206-568-0511 
WA Spokane, LD EIc1ms. •.........•....... 509-922-4883 
WI Thiensville, Control Sis. ..........•.... 414-242-4580 
Can Markham, Ont, Avotronics, Ltd. ..•..•. 416-475-2024 
Can Pointe Clare, QUE, Avotronics, Ltd. .... 514-697-2135 

G~/UnimaX 

FAX: 203-265-5398 
C & K/UNIMAX, INC., C & K Components, Inc., 

lves Rd., P.O. Box 152, Walfinglord, CT 06492, Tel: 203-
269-8701, TELEX: 96-3485; FSC No.: 80207; EmpL: 250; 
SIs. Mgr: T. D'Allesantro; Dist. Mg': Grace Ramino, Supv. 
................................................. 8·1665 

Local Sales Offices & Reps 
CA Los Alios, Ewing-Foley ............... 415-941-4525 
CA Los Angeles, Universal Camps. Co .... 213-641-4255 
CO Boulder, Front Range Mklg. ..•........ 303-443-4780 
CT Glastonbury, Barton Assocs. ....•..•.. 203-633-9417 
FL Satellite Bch., JLS Assocs. ............ 305-773-7531 
IL Lisle, W.G. Controls...... .. .... .. ..... 312-963-8331 
MA WaRham, Gerber ..................... 617-890-3334 
MI Southfield, Rathsburg ..........•..•... 313-559-9700 
MN Minneapolis, Boerger & Assocs. .. ..... 612-56cr3435 
Me St louis, Hill & Co. .................... 314-432-1136 
NY Elmont Ash1ech ...................... 518-775-6650 
NY Latham, L-Tron ....................... 518-785-5032 
NC Raleigh, JLS .. .. .. .. . .. . .. .. .. .. . .. ... 919-848-6445 
OH Cincinnati, O. H. Bromberg & Assocs. 

NJ Cherry Hill, Quali1y Comps. .......... . 
TX Richardson, R F. Kimball ........... .. 
VA Fairfax, Beacon North .............. .. 
WA Mercer Island, J. H. Andersen ........ . 
Can Markham, Ont, Avotronics, Ltd. ...... . 

513-771-9333 
606-428-6266 
214-231-3447 
703-478-2480 
206-232-0484 
416-475-2019 

CANETICS, INC. P.O. Box 70549, Pasadena, CA 91107, 
Tel: 818-584-0438; SIs. Mg': C. Wu 

CANOGA-PERKINS CORP., 21012 Lassen St, 
Chatsworth, CA 91311, Tel: 818-718-6300, TELEX: 
182341, TWX: 51cr6013-836, FAX: 818-718-6312; Empl.: 
107; SIs. Mgr: Larry Totter; Dist. Mg,: Larry Totter 

CANON U.S-A., Elctrn. Comps. DiY., One Canon 
Plaza, Lake Success, NY 11042, Tel: 516-488-6700, 
TELEX: 96-1333; Ernpl.: 500; SIs. Mg': P. Specter 
................................................. 8 0 1199 

Local Sales Offices & Reps 
CA Santa Clara, Canon USA, Comps. Div. 

408-986-4760 

CANSTAR, Canada Wire & Cable, Ltd., 3900 Victoria Pk. 
Ave. North York, On!, Canada M2H 3H7, Tel: 416-758-
4100, TELEX: 065-25403, FAX: 416-756-3990 

~CANYON 
~ electronics 

FAX: 602-943-0739 
CANYON ELCTRNS-, 2001 W. North Lane, Phoenix, AZ 

85021, Tel: 602-944-4421; Sis. Mg,: George J. MKlak 
................................................. 8 0 1044 

CAPACITOR SPECIALIST, See CSI Capacitors 

CAPACITOR TECHNOLOGY, INC. 5015 Speedway Dr. 
Ft Wayne, IN 46825, Tel: 219-484-9054; Dis/, Mg,: Nonn 
Myers 

CAPCO, Box 1028, Grand Junction, CO 81502, Tel: 303-
243-8751, TWX: 91cr929-6989; EmpL: 110 

CAPCON,INC.147West25thStreet New York, NY 10001, 
Tel: 212-243-6275; SIs. Mg,: Ed Reeves; Dis/, Mg,: B. 
Cameron 

CAPINTEC INSTRUMENTS, 6 Arrow Rd., Ramsey, NJ 
07446, Tel: 201-825-9500, TELEX: 642375, FAX: 201-825-
1336; FSC No.: 6666;6685; Empl.: 150; SIs. Mg,: Eric Weis 

CAPITAl EQUIPMENT CORPORATION, 99 South 
Bedford St, Burlington, MA 01803, Tel: 617-273-1818, 
TELEX: 6714751 CECOK, FAX: 617-273-9057; FSC No.: 
3825; SIs. Mg,: Kerry Newcom 

CAPITOL SWITCH INC., Box 890, Danbury, CT 06810, 
Tel: 203-744-3300; FSC No.: 01548; Empl.: 30; SIs. Mg,: 
R E. Brodeur 

Local Sales Offices & Reps 
CA Los Alios, Frauman Assoc. 415-941-0660 
CA San Diego, Tauber & Assoc. .......... 619-274-7247 
GA Marietta, B-C Elclrn. SIs. Inc. .......... 404-565-2088 
IL BarringtOl\ Richard Fisk Mklg., Inc. .... 312-381-0653 
MA Millis, Salmark Assoc., Inc. ............ 617-376-2914 
NJ West Caidwel( Marinello Tech. SIs. ... 201-228-4418 
NY Marcellus, Mullahy SIs., Inc. ........... 315-685-6280 
OH Daylon, Lassi. Assoc. ................ 513-294-1551 
PA Southampton, Campbell Assoc. ....... 215-322-6630 
Can St Laurent QUE, Tech-Rep Elctms. Ltd. 

....................................... 514-337-6046 

CAPTOR CORP. 5040 S. County Rd. (25A), Tipp City, OH 
45371, Tel: 513-667-8484; FSC No.: 23939; Empl: 115; 
SIs. Mg,: Orner B. Bruns 

CAPULUM CABLE TECHNOLOGY, LTD., 106-195 
Stafford Road, Nepean. Ontario, Canada K2H 9Cl, Tel: 
613-726-1966, FAX: 613-726-9059; Empl.: 25; Sis. Mg,: 
Wayne Lancaster 

CARBONE-FERRAZ, INC., 14 Eastrnans Ad., Parsippany, 
NJ 07054, Tel: 201-428-8400, 8ocr528-9067, TELEX: 
136045, FAX: 201-428-0599; Empl.: 80; Sis. Mg,~ M. 
Randall Quarles; Dis!. Mg,: M. Randall Quarles 

CARCO ELECTRONICS, 195 Consl~ution Drive, Menlo 
PI<., CA 94025-1106, Tel: 415-321-8174, TELEX: 348482, 
FAX: 415-321-1890; FSC No.: 21875; EmpL: 73; SIs. Mg,: 
John M. Carter 

CARDINAL CONTROL CO. 110 KenSington Rd. 
Kensington, CT 06037, Tel: 203-828-6379; SIs. Mg,: LE.P. 
Beatman; Dis!. Mg': LE.P. Beatman 

CARDION ELCTRNS., See ISC Cardion Electronics, 
Inc. 

CARDON CORP., One Exeter Plaza, BosIOl\ MA 02116, 
Tel: 617-267-1760; Empl.: 10 

CAREY RECTRONIC ENGINEERING CO., 1880 
Clifton Ave. Springfield, OH 45505, Tel: 513-323-6300; 
Ernpl.: 1 cr25 

CARISTRAP INTERNATONAL, INC, 1760 Fortin Blvd, 
Chornedey, Lavac, Quebec, Canada H7SIN8, Tel: 514-667-
4700, TELEX: 05-24463; FSC No.: 
05-24483;;;514-663-1520; Empl.: 50; SIs. Mg': Audrey 
Karass; Dis!. Mg,: Audrey Karass 

CARLlNGSWITCH, INC., 60 Johnson Avenue, Plainville, 
CT 06062-1156, Tel: 203-793-9281, TWX: 71cr425-oo34, 
FAX: 203-793-9231; Empl.: 1200; Sis. Mg': Robart Stutz; , 
Dist. Mg,: Rad SmKh ....... 8 0 1306-1308,1666-1671 

CARLIN 
Call toll free 1-8O().243-8556 lor locations of 
Representattves and Distributors. 

Local Sales Offices & Reps 
AZ Scottsdale, Advent Cornp. Corp. 802-481-0D44 
CA Costa Mesa, Jeanne Burgoyne ....... 714-646-3385 
CA Pleasant HiI~ David Berryman ........ 415-678-7788 
CA West Lake Village, Scott Johnson ..... 805-497-0658 
CO Denver. Quorum 3 Sis. Grp. . . . . . . . . . .. 303-696-8480 
CT Plainville, Carlingswitch, Inc. ..•..•.... 203-793-9281 
FL Deerfield Beach, Florida Cornp. Sis., Inc. 

.: ................................... 1-8O().782-o224 
FL Tampa, Florida Cornp. Sis., Inc. ..•.... 813-960-5856 
GA Atlanta, CSR EIc1ms. .. . .. . .. . .. . .. .... 404-396-3720 
IN Indianapolis, [)'M Assoc. .... . . . . . . . . .. 317-842-4424 
KS Missiol\ Mertens Co. ................. 913-432-9323 
MD Gaithersburg, Naudain Assocs. ....... 301-258-5040 
MA HopkinlOl\ Berkshire EIc1ms. ......... 617-435-8356 
MI Lathrup Village, R C. Nordstrom & Co. 

MN Crystal, Technical Comp. ............ . 
MO Claylon, Mertens Co. ............... .. 
NH Gonic, Berkshire EIc1ms. ............. . 
NJ Burlingtol\ VDE Elctrns. ............. . 
NJ UniOl\ Pacent Engrg. ............... .. 
NY Great Neck, Pacent Engrg. .......... .. 
NY Rochester, VDE Elctms. ............. . 
NC Siler Ci1y, Crossroads Elctms. Assoc. 

OH Columbus, Gerry Bryant ............. . 
SC W. Columbia, Crossroads EIctrns. .... . 
TX Dallas, Control Camps. ............ , .. . 
lIT SaR Lake City, Quorum 3 Sis. Grp .... . 
WA Kirkland, CeriingswKch, Inc. ..•........ 
WI Mequon, Wm. Bolles Assocs. ........ . 
Can Markham, Ont, Deskin SIs. ........... . 

Local Distributom 
AL Montgomery, Southern Controls ..... . 
AZ Tempe, L-Comp, Inc .................. . 
CA Anaheim, Electro Cornps. ........... .. 
CA Buena Park, Cypress Elctrns. ........• 
CA Gardenia, Cal Swilch ............... .. 
CA Hayward, Electro Comps. ........... .. 
CA Los Angeles, Electric Switches ...... . 
CA San Diego, Cypress Elctms. .. : ...... . 
CA Santa Clara, Cypress EIc1ms. ........ . 
CA Van Nuys, Pacific Switch Controls •... 
CO Englewood, Industrial Elctms. ........ . 
CO Wheat Ridge, Cypress EIc1ms. ....... . 

313-559-7373 
612-538-9512 
314-993-6800 
603-335-1897 
609-387-9331 
201-887-7197 
516-482-4678 
716-473-5015 

919-742-2372 
614-294-7103 
803-859-1033 
214-458-8877 
801-943-9227 
206-822-8834 
414-241-3320 
416-475-1412 

205-277-5030 
602-73crl633 
714-666-0180 
213-744-0355 
213-77cr2330 
415-783-5600 
213-66cr131 0 
619-535-0011 
408-96cr2500 
213-673-4802 
303-649-9444 
303-431-2622 

CIIRL'.SSW'TCH 

FULL LINE AUTHORIZED DISTRIBUTOR 

~ 
ELECTRIC SWITCHES 

INCORPORATED 

1478 Fletcher Dr, Los Angeles, California 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

FAX: 213-660-5130 
TVVX: 910-321-2971 

2. ROCKER 

4. CIRCUIT BREAKER 

SEE COMPLETE PRODUCT 
LINE. UNDER SWITCHES 

SECTION 5100 

FREE LlNECARD AND 
CATALOG 10EY ON REQUEST 

'CUSTOM ENGRAVING & TAMPO-PRINT TO YOUR SPECS. 
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CARLIN 

CT Hartford, AUantic Switch Controls ..... 203-527-7705 
CT Wallingford, Sager. EIeC. SupP. ......... 203-265-4600 
FL Lakeland, Switch Controls : •...... ,... 813-644-7564 
IL carol Stream, Conectrix ..... ;;........ 312-653-1460' 
IL Wheeling, Hawk Elctrns.. . . . . . . . . . . . . . . 312-459-4030 
IA Davenport, Industrial Eng. Equip. .. .... 319-323-9721 
KS Wichita, RSC EIctrns. ................. 316-267-5213 
MD Jessup, Treeko SIs., Inc. ;........... 1-~638-0582 
MA Hingham, Sager EIec. Supp. .....•.... 617-749-6700 
MI St Clair Shores, Spemco ............. 313-771-2700 
MN Minneapolis, Carl Bergquist Co. ....... 612-835-2322 
t,lN Minneapolis, Stark Elctrns. ......•..... 612-332-1325 
MO St Louis, Wes-Garde Comp. ........•. 314-567-7776 
NE Omaha, Radio Equip. .....•........... 402-341-7700 
NH Nashua, Was-Garde Comp. ........•.. 603-680-1971 
NH Salem, Sager EIec. Supp. ............. 603-898-1348 
NJ Fair Lawn, Relay Specialties .......... 201-337-1000 
NJ Mt Laure~ Jerseyswitch .............. 609-778-8190 
NJ Dakland, Relay Specialties............ 201-337-1000 
NY Happauge, Sager Elec. Supp. ......... 516-348-1300 
NY Roqhester, Simeona Elctrns. Corp. .... 716-328-3230 
NY WoodSide, Switches Unitd ............ 718-478-5000 
NC Raleigh, Sager EIec. Supp. ............ 919-650-9550 
OH Cleveland, Repco Elctrns. ........... ". 216-248-8900 

'OH Columbus, OhioswKch . . . . . . . .. . . . . . . . 614-685-0319 
OK Oklahoma CKv, RSC Elctrns. ... . . . . . . . 405-631-7729 
OR Beaverton, Component Resources. . .. 503-641-6468 
OR Beaverton, Cypress Eictms. . . . • . . . . . . . 503-641-2233 
PA McKean, Advacom, Inc. .•............. 814-476-7774 
SC Columbia, Dixie Elctrns. . . . . . . . . . . . . . . . 803-779-5332 
TN Nashville, Electra Distrbg. Co.......... 615-256-0800 
TX Dallas, Cypress Eictrns. . . . . . . . . . . . . . . . 214-869-1435 
TX Dallas, TexaswHch ................... 214-357-1768 
TX StaIIord, Southwest Elctms. . . . . . . . . . . . 713-240-4000 
WA Bothel~ Cypress Elctrns. .............. 206-483-1144 
WA Kent, Component Resources ......... 206-454-8668 
WI Cedarburg, AA Elec .................. 414-377-8000 
WI Waukesha, Hawk Elctms. ............. 414-547-4457 

CAROL 
FAX: 401-723-2670 

CAROL CABLE CO. INC., 249 RooseveR Ave, 
Pawtucket, RI 02682, Tel: 401-724-9605, TELEX: 927-750; 
FSC No.: 53909; EmpL: 300 ...................• C'1827 

LOcal Sales Offices & Reps 
AL Huntsville, Cartwright & Bean ......... 205-830-1540 
P;z Phoenix, J. R Morgan ...•............ 602-268-3464 
CA Aptos, West Cal SIs./lnd. ............. 408-688-6568 
CA Costa Mesa. Berman-Gravley .. . . . . . .. 714-549-2122 
CO Denver, William J. Purdy Co. •......... 303-753-8800 
FL MaHland, HuRo, Hawkins, Assoc. . . . . . . 305-831-2474 
GA Atlanta, Cartwright & Bean ............ 404-368-0160 
HI Honolulu, West Pacific Agy. . . . . . . . . . .. 808-395-3152 
IL Skokie, IR~ Inc. .. . .•. . . . .. .. ... . . . . ... 312-967-8430 
IN Indianapolis, Electronic Reps. Inc. ..... 317-894-1414 
KS Shawnee Mission, Lowell-Kangas .... 913-831-3515 
LA Covington, Cartwright & Bean ........ 504-892-m!O 
MA Seekonk, Rudolph Mktg. .•............ 617-399-6270 
MI E Detroit, J. M. Thorpe . . . . . . . . . . . . . . .. 313-779-6363 
MN S. St Pau~ Northport Engrg. .......... 612-457-8000 
MO St Louis, Lowell-Kangas .............. 314-821-4050 
NJ EOrange, Willgold SIs. ................ 201-678-7700 
NY Tuckahoe, L-C-A Sales............... 914-961-4700 
NC Raleigh, Cartwright & Bean .•......... 919-876-4130 
OH Cleveland, Marlow Assoc .............. 216-991-6500 
OR Beaverton, Wrn. J. Purdy Co. •. . . . . . . . . 503-641-9373 
PA Broomal~ L D. Lowery •. . . . . • . . . . . . • . . 215-356-5300 
TN Knoxville, Cartwright & Bean.......... 615-693-7450 
TX Dallas, J. Y. Schoonmaker Co. ........ 214-349-1650 
TX Houston, J. Y. Schoonmaker Co. .. , . .. 713-738-2427 
VA Mechanicsville, Lowery & Assoc. • .. ... 804-973-6672 
WA Redmond, William J. Purdy Co ....•... 206-682-3144 
WI Milwaukee, IRI, Inc... . • . . . . . • . . . . . . . . . 414-259-0965 

CAROLINA STEEL & WIRE, 1-20 & S.C. 6, Lexington, SC 
29072, Tel:' 803-359-5501, TELEX: 573355;. FSC No.: 
72954; EmpL: 125 

CARPENTER TECHNOLOGY CORP. P.O. Box 14682, 
Reading, PA 19612, Tel: 215-371-2000, TELEX: 836-432; 
EmpL: 4000; Sis. Mgr: R. J. Weiler 

CARROLL TOUCH, INC. P.O. Box 1309, Round Rock, TX 
78680, Tel: 512-244-3500, TELEX: 881906, FAX: 512-244-
7040; EmpL: 156; SIs. Mgr: Robert Dehm 

Manufacturers and Sales Offices Directory 

FAX: 805-987-5062 
CARROT COMPONENTS CORPORATION, 750 

West Ventura Blvd., Camarillo, CA 93010, Tel: 805-484-
0540, TELEX: 18 1095, TWX: 910-336-1237; Empl.: 9; Sis. 
Mgr: Kenneth E Rhines; Dist. Mgr: Kenneth E Rhines 
......................................... " C'1293-1295 

Local Sales Offices & Reps 
AL Huntsville, Effective Mktg. Force ...... 205-233-2947 
P;z Phoenix, Allegro Assocs. • . . . . . . . . . . . .. 602-967-1337 
CA Costa Mesa. PKe. ................... 714-558-7007 
CA Laguna Niguel,SMC ................ :. 714-240-8309 
CA Los ARos, Nickerson-Gray ............ 415-941-5777 
CO Edgewater, $-Squared ................ 303-232-5007 
FL SatelHe Ben, JLS Assocs. ............ 305-773-7531 
GA Atlanta, Effective Mktg. Force ..•...... 404-925-2060 
GA Lawrenceville, Effective Mktg. Force .. 404-925-2060 
10 Boise, N. R Schultz Co. ............... 206-377-8686 
IL Cary, Ellinger Sis. ..................... 312-639-1650 
IN Indianapolis, Midstat8!! Mktg. . . . . ... ... 317-639-9999 
MD GaHhersburg. Carwithen Assocs., Inc. 

..................... ' .................. 301~921-9545 

MI Troy, C. B. Jensen & Assocs. ......... 313-643-0506 
MN Minneapolis, Microelectronic SIs. . . . . .. 612-829-0948 
NJ New Brunswick, Synergy SIs. .......... 201-828-5090, 

201-563-4748 
NY Dryden. Sturges Elctrn. Inc. ........... 607-644-8604 
NC Lillington, Effective Mktg. Force ....... 919-893-9650 
NC Raleigh, JLS AssO<;s .... 919-646-7445,919-646-0750 
OH Willoughby, Vartek Indl SIs. ........... 216-942-6021 
OR Beaverton, N.R Schultz Co. . . . . . . . . . .. 503-643-1644 
PA Yeadon, HK Sis. ..................... 21.5-623-8312 
RI' Cumberland, Coastal Comp. Sis. ....... 401-333-5098, 

401-334-3474 
TX Dallas, D.J. Sis. ....................... 214-783-6876 
WA Bellevue, N. R Schultz Co. .. ... .. . .. .. 206-454-0300 
Can Montreal, Que., Shelley Newman ....... 514-488-8964 

Local DistributOlS 
P;z Scottsdale, Horizon Comps., Inc. ...... 602-483-1112 
CA Anaheim, Tary Elctms. ................ 714-630-2464 
CA Costa Mesa, PKC. ................... 714-556-7007 
CA Granada Hills, Acort Inds. ............. 818-700-2991 
CA Industry, ftal Elctrns. .................. 818-968-8515 
CA Irvine, Kelex Elctms. .................. 714-863-1230 
CA Manhattan Beach, Prime Electro Prods. Co. 

. • .. .. . .. .. .. .. . .. . . .. . . . .. .. .. . . . . . . .. 213-379-3642 
CA San Carlos, Logan Elctrns. ............ 415-594-0700 
CA Santa Ana, Vision Eictms.............. 714-261-6777 
CA Santa Clara, Rancor IRCI ............. 408-986-8990 
CA Sunnyvale, Power Supp. Comps. . . . . .. 408-773-1333 
CT Bridgeport, Park Dists. ................ 203-368-7200 
CT Wallingford, Midstale Elctrns. ......... 203-265-9900 
Fl Longwood, Intertec Comps. Inc. ....... 305-834-7777 
GA Smyrna, ERC Parts Inc. ......... . . . . . . 404-352-1626 
HI Honolulu, Integrated Circu~ Supp. ..... 808-839-1966 
IL Northbrook, Classic Comp. Supp. ..... 312-272-9650 
MD Jessup, Treeko SIs., Inc. .............. 301-937-8260 
MA Lowell, Pilgrim Eictms. ................ 617-454-9689 
MA Marlborough, Hardware Speciafty Co. 

MA N. Adams, Shine Elctms ............. .. 
MA Newton, In-Stock Prods. ............ .. 
MI Livonia, LWC Dists. .................. . 
MN Eden Prairie, Custom Computer Cable 

MN New Brighton, Parts One ............ . 
NH Hudson, Interconnect of N.E ....•...•. 
NH Londonderry, Comps. North ..•.....•.. 
NH Nashua, Breven Eictrns. ............ .. 
OR Woodburn, Contech ................ .. 
PA Essington, Tri-Com .................. . 
RI Warwick, ARC Eictms. .............. .. 
TN Nashville, Randolph & Rice ..•........ 
TX Dallas, EDC ........................ .. 

617-481-8622 
413-884-9933 
617-870-5750 
313-484-7700 

612-941-5651 
612-633-8079 
603-883-1515 
603-437-5645 
603-889-7230 
503-981-3807 
215-521-3080 
401-732-4038 
615-255-5601 
214-257-0322 

CARSON MANUFACTURING CO., INC., 5453 N. Rural 
SL P.O. Box 20464,lndianapolis, IN 46220, Tel: 317-257-
3191; EmpL: 75 

CARTER MANUFACTURING CORPORATION, 237 
Sugar Road, BoRon, MA01740, Tel: 617-779-5501, FAX: 
617-7.79-6166; FSC No.: 03929; Empl.: 30; Sis. Mgr: Leo 
T. Nichols, VP SIs. 

CARTER MOTOR. 2707 W. George St, Chicago,IL 60618-
7898, Tel: 312-566-7700 

CASEMAKER DIVISION, Stebco Industries, Inc., 1020 
West 40th Street, Chicago, IL 60609, Tel: 312-254-1221, 
TWX: 910-221-2470, FAX: 312-254-4030; FSC No.: 
36-2405334; Empl.: 25; Sis. Mgr: Allen E Terman 

CASSO-SOLAR, P.O. Box 163, US Route 202, Pomona, 
NY 10970, Tel: 914-354-2500, TELEX: 475-4099, FAX: 
914-362-1856; Empl.: 50; Sis. Mgr: T. Corl 

CATALYST RESEARCH, Mine Safety Appliances 
Co., 1421 Ciarkview Rd., Baltimore, MD 21209, Tel: 301-
296-7000, Ext. 304, TELEX: 896095; FSC No.: 00681; 
EmpL: 400; Sis. Mgr: Edward S. Hatch, Jr.; Dis!. Mgr: 
Edward Hatch ................................... 001442 

Local Sales Offices & Reps 
AL Huntsville, Montgomery Mktg. ..•..•... 205-830-0498 
CA Los Angeles, Power Pertners ..•...... 213-215-0800 
CA San Diego, Power Partners .......•... 800-468-5400 
CA San Jose, M.TSR& Co. .............. 408-268-8682 
CA Santa Bart:lara, Power Partners •..•... 800-468-5400 
FL Brandon, RC.Simon & Co. ............ 813-689-6524 
FL Lighthouse Point, R C. Simon & Co. .. 305-941-2757 
GA Norcross, Montgomery Mktg. ......... 404-447-6124 
IL Palatine, T-Squared Assocs. .......... 312-991-2144 
KS Overtand Pk., Electri-Rep ............. 913-849-2168 
MA Lincoln, W.H. Assocs. ................. ' 617-259-6103 
MI Farmington Hills, W. R Hummon & Assoc. Inc. . 

. . .... .. . .. . . . . . . . . ...... ... . . . . .. . .... 313-474-0661 
MN Minneapolis, Hei-Lite SIs. ............. 612-861-8051 
MO St Louis, Electri-Rep ................. 314'993-4421 
NC Cary, Montgomery Mktg. .............. 919-467-6319 
OH Dayton, J. C. Hofstetter Co ............ 513-296-1010 
OH Medina, J. C. Hofstetter Co. ........... 216-241-4680 
OR Hillsboro, TAC Assocs. ............... 803-646-6110 
PA Hickory, J.e.Hofstetter ................ 412-356-2305 
NC Raleigh, Montgomery Mktg. ........... 919-851-0010 
TX Austin, Kruvand Assocs. .............. 512-441-6777 
TX Dallas, Kruvand Assocs. .............. 214-437-3355 
TX Houston, Kruvand Assocs. ............ 713-780-9710 
VA Richmond, Glasscock Assocs. ........ 804-740-0063 
WI Milwaukee, Key Entprs., Inc. ........... 414-453-9462 

Local Distributors 
MD Savage, Pyttronic ..................... 301-792-0780 

CATEL TELECOMMUNICATIONS, 4050 Technology PI, 
Fremont CA 94537, Tel: 415-659-8968, TWX: 910-336-
2263; Empl.: 150; Dis!. Mgr_' Wendell Woody 

A CATON 
FAX: 617-585-2973 

CATON CONNECTOR CORP., Jones River Indl. PI<., 20 
Wapping Rd., Kingston, MA 02364, Tel: 617-565-4315, 
TWX: 710-391-7546; FSC NO.: 52196; EmpL: 28; Sis. Mgr: 
D. Galambos ............................. C'1296-1300 

Local Sales Offices & Reps 
CA FullertOn, lSI ........................ .. 
GA Marrietta, Electro-Comp Sis., Inc ...... . 
IL Carol Stream, Chemistry, Ltd. ........ . 
MD Ellicott City, Technical SIs. ........... . 
MA Tewksbury, Sequal Assocs. ..•........ 
MN Minneapolis, Parker Shoap& Assocs. 

NM Albuquerque, Westfahl & Assocs. .... . 
OH Cincinnati,!)efta Sales .............. .. 
OK Tulsa, Barry SIs. .................... .. 
OR Portland, SPS Elctms. .............. .. 
TX Houston, Barry SIs. .................. . 
TX Richardson, Barry Sis. .............. .. 
WA Redmond, SPS ELctrns. ............ .. 
Can Thornhil~ Ont, RFQ, Ltd. ............ .. 

714-773-0411 
404-992-2344 
312-690-1736 
3.01-481-2400 
617-851-4010 

612-934-5612 
505-681-0995 
513-271-5444 
918-749-7775 
503-297-6919 
713-784-5860 
214-234-0255 
206-323-4140 
416-681-1976 

CATRONIX CORP., 2298 Lower Roswell Ad. SE. Marietta, 
GA 30067, Tel: 404-977-8220; EmpL: 11; Sis. Mgr: Dr. 
Charls Pearson 

CCD IMAGING. Fairchild Weston Systems, Inc...810 
W. Maude Ave., Sunnyvale, CA 94086, Tel: 408-720-7600; 
Sis. Mgr: Jim Johnson 

C-COR ELCTRNS. 60 Decibel Rd., State College, PA 
16801, Tel: 814-236-2461, TWX: 510-670-3513; FSC No.: 
12775; Empl.: 385; Sis. Mgr: A B.McGuire 

CORL DATA, INC. 21642 North 9th Ave., SuHe 103, 
Phoenix, P;z 85027-2823, Tel: 602-582-6844, FAX: 602-
582-2199; FSC No.: 56060; EmpL: 25; SIs. Mgr: JarnesJ. 
Edwards 

642 North American offices only: For worldwide reps & distributors, see Vol.W. EEM 19.88 



Manufacturers and Sales Offices Directory 
CDS - COLORADO DATA SYS. 3301 w. Hampden. Un~ 

C. Englewood. co 80110. Tel: 303-762-1640. 800-cDS
ATEI. TWX: 9HHl33-0193; Ernpl.: 60; Sis. Mg,: Louis 
Klahn 

CEA DIVISION OF BERKLEONICS. INC, A 
Subsidiary of EG & G. 1 Aerovis1a PI<. San Luis ObiSPO. 
CA 93401. Tel: 805-544-5454. TWX: 910-35Hl705; FSC 
No.: 04932; E/T1lL: 120; SIs. Mg,: Jerry Satulolf 

CEAG ELECTRIC CORP. 1324 Motor Pkwy. Hauppauge. 
NY 11788. Tel: 516-582-4422, TWX: 510-227-4904. FAX: 
516-582-4922; FSC No.: 57973; EmpL: 175; SIs. Mgr: 
John Apelian 

CEC. 330 W. Tall Ave., Orange. CA 92665, Tel: 714-637-
2970; E/T1lL: 50 

CELCO. 70 Constantine Dr. Mahwah, NJ 07430. Tel: 201-
327-1123. TWX: 7HHl8&-1018; FSC No.: 05954; EmpL: 
45; Sis. Mg': P. S. Chris1aldi 

CELESCO TRANSDUCER PRODS, INC. 7800 
Deering Ave. Canoga PI<., CA 91304. Tel: 818-884-6860. 
TELEX: 48&-8137; Sis. Mg,: Bart Gudmundson. Douglas 
VondenBenken 

CELESTION INDUSTRIES. INC, 89 Doug Brown Way. 
Holliston, MA 01746, Tel: 617-42!Hl706. TELEX: 948417. 
FAX:.617-429-2426; Sis. Mg,: David Derainian 

CENTECH CORP, 200 W. 88th St, Minneapolis, MN 
55420. Tel: 612-881-8245. TWX: 431-Q015'L8M, FAX: 
612-888-3073; Sis. Mgr: Norton G. Saude 

CENTENT CO. 3879 S. Main St, Santa Ana. CA 92707. Tel: 
714-979-6491; EmpL: 12; SIs. Mg': A. F,eimanis 

CENTERFLEX TECHN. CORP, 221 Seventh Ave., P.O. 
Box 21. Hawthorne, NJ 07507, Tel: 201-423-0505. TWX: 
710-98&-4147; EmpL: 50; Sis. Mg,: RoH Fasth 

CENTRALAB, See Mepco/Centralab 

CENTRAL DATA CORP •• 1602 Newton Dr. Champaign,IL 
61821. Tel: 217-359-6010. TWX: 910-245'0787. FAX: 217-
35!Hl904; EmpL:. 75; SIs. Mg,: N. E. MacGregor, Dist. 
Mg,: Steve Nagele 

CENTRAL MICROWAVE CO, Alpha Inds.. Inc .• 12180 
Prichard Farm Rd., Maryland Heights, MO 63043. Tel: 314-
291-5270. TELEX: 949436. TWX: 910-762-Q649; FSC No.: 
55729; EmpL: 120; Sis. Mg,: William A. Ruff 

CENTRE ENGINEERING. 2820 E. College Ave, State 
College. PA 16801. Tel: 814-23HI321. TWX: 510-670-
3517; FSC No.: 51642; ErnpL: 278; Sis. Mg': Roger 
Guisew~e. NaIL Sis. Mgr. 

CENTRONIC. INC .• Morgan Crucible Co .• Electronics 
Div .• 1829 B DeHavilland Dr. Dept E • Newbury Park, CA 
91320-1702, Tel: 805'48&-5902, FAX: 805'499-7770; FSC 

i\ No.: 63334; EmpL: 20; Sis. Mg,: George Pankau; Dis!. 
Mg,: Lou McCall 

C. E PRECISION ASSEMBLIES. 1031 W. Fremont Dr, 
Tempe. AZ 85282. Tel: 602-820-5596. FAX: 203-853-
1815; FSC No.: 67810; Empl.: 10; Sis. Mg': Henry 
Richards 

Local Sales Offices & Reps 
NY Stony Brook, Gama Metro,Inc. ....•... 516-751-2072 

FAX: 518-794-8080 
CERAMASEAL, Box 260. New Lebanon, NY 12125. Tel: 

518-794-7800, TELEX: 14-5442; FSC No.: 07601; Empl.: 
99; SIs. Mg': Gene D. Sawin .................. C.1301 

Local Sales Off~ & Reps 
At. Huntsville. Physimetrics .............. 205'553-7591 
AZ Phoenix, J. F. Hurlbut Co. ......•.•.... 602-952-9497 
CA Atherton, Wadsworth/Bryant ......•..• 415'321-3619 
CA Hacienda HgIs.. Wadsworth/Bryant... 818-33G-5592 
CO Golden, J. F. Hurlbut Co. ....•..•.•.... 303-279-7796 
FL Orlando. Physimetrics ..•........•.... 305'894-8081 
GA Atlanta, Physimetrics. . . . . . . . . . . . . . . .. 404-955'0155 
Il Ml Prospect. Automation Equip. Co. .. 312-398-7550 

KS Lenexa. Midlec Assocs. ............... 913-541-0505 
MD Baltimore. FL A. Wafer Assoc .......... 301-744-1133 
MA Boston. P-J Engrg. Sis. ............... 617-783-0510 
MO St Louis, Midtec Assocs. ............. 314-275'8888 
NJ Piscataway. Eastern Metro Assocs. ... 201-752-9292 
NY Farmington. Canavan-Scanlon Assoc. 

. ...................................... 716-924-7450 
NY Plainview. Eastern Micro Assocs. ..... 516-931-1414 
NY Syracuse, Canavan-Scanlon Assoc. ... 31&-437-1271 
NY W. Hempstead, Eastern Metro Assocs. 

NC Charlotte. JWL Assoc. . .............. . 
PA Clairton. Kurt J. Lesker Co. ........... . 
PA Feasterville, Knowles Assocs. ........ . 
TN Knoxville. Physimetrics .............. . 
TX Richardson, Spectra SIs. ............. . 
UT Salt Lake C~. J. F. Hurlbut .......... . 
WA Seattle, JJ. Assocs. .................. . 

516-292-1131 
704-541-5750 
412-233-4200 
215'322-7100 
615'966-7553 
214-234-3600 
801-595'8818 
206-246-6619 

CERAMAWIRE, Box 1064, Cranford, NJ 07016. Tel: 201-
276-1170; Empl.: 4; Sis. Mg,: Edward Hamilton 

CERAMIC MAGNETICS. INC., 87 Fairfield Rd., Fairfield, 
NJ 07006. Tel: 201-227-4222, TELEX: 138730. FAX: 201-
227-6735; EmpL: 90 

CERA-MITE CORP, 1327 Sixth Ave. Grafton. WI 53024. 
Tel: 414-377-3500. TELEX: 62916271, FAX: 414-377-
7309; Empl.: 215; Sis. Mg': Claude Marquardt 

CERMETEK MICROELECTRONICS INC. 1308 
Borregas Ave. Sunnyvale. CA 9408&-3565. Tel: 408-752-
5000. TWX: 910-379-8931. FAX: 408-752-5004; Empl.: 
110; Sis. Mg,: Ken Archbold 

CES ELCTRNS, 2968 Avenue Z. Brooklyn, NY 11235; 
Empl.:2O 

CETEC RAYMER. 13278 Ralston, Sylmar. CA 91342, Tel: 
213-875'0423. FAX: 818-765-2534; EmpL: 56; Sls.Mgr: 
Hugh T. Wilcox 

CGRS MICROTECH. P.O. Box 102L., Langhorne. PA 
19047. Tel: 215'757-0284; Empl.: 5; Sis. Mg': J. Swope; 
Dist. Mg,: J. Swope 

CGTI. 2 Windward Ave .• White Plains, NY 10605, Tel: 914-
949-3719, TWX: 710-568-1305; Empl.: 170; SIs. Mg,: G. 
N. Snider 

CHABIN CORP., 890 Fortress St, Chico. CA 95926, Tet 
916-891-6410. TWX: 91 0-536-1 001; Sis. Mg,: Peter Tunis 
...........• , .............................. C·1302-1303 

CHA INDUSTRIES. 3565 Haven Avenue. Menlo Park, CA 
94025, Tel: 415'383-8011, TELEX: 334426. FAX: 415'363-
8061; Sis. Mg,: Jack Patten 

CHALCO ENGRG. CORP •• Chalco Industries. Inc .• 
15126 S. Broadway. Gardena, CA 90248, Tel: 213-321-
0121.213-323-5525. FAX: 213-323-0405;' Empl.: 95; Sis. 
Mg,: Steven Kierman, Dir. SIs. 

CHANNEL INDUSTRIES. 839 Ward Dr. Sanla Barbara. 
CA 93111, Tel: 805'967-0171. TELEX: 658416, FAX: 805' 
683-3420; Empl.: 75 

CHANNEL MICROWAVE. TRAK Microwave Corp., 
3/4 LindsayCourl, Dundee Technlg. Pk., Dundee. Scotland 
002 lTY. Tel: 44-382-581509. TELEX: 76268. FAX: 44-
382-582643; Empl.: 30 

CHAPMAN CORP. P.O. Box 10700, 125 Presumpscol St, 
Portland, ME 041 04. Tel: 207-773-4726, TELEX: 493 1536 
CHAP UI. FAX: 207-775'7369; Empl.: 35; Sis. Mg,: David 
Hall 

CHARLES RIVER DATA SYSTEMS. INC .• 983 Concord 
St, Framingham, MA 01701. Tel: 617-626-1000. TELEX: 
681-7373; Empl.: 170; Sis. Mg,: David Greer; Dis!. Mg,: 
David Greer 

CHARTPAK. 1 River Ad., Leeds, MA 01053. Tel: 413-594-
5446; E/T1l1.: 195 

CHASSIS-TRAK. See General Devices 

CHATHAM CONTROLS, 33 River Rd., Chatham, NJ 
07928. Tel: 201-635'6892; FSC No.: 04814; EmpL: 11 

CHATSWORTH DATA CORPORATION. 20710 
Lassen St, Chatsworth, CA 91311, Tel: 818-341-9200; 
Empl.: 65; Sis. Mg,: Hank Boehm .............. 001227 

CHEROK 

CHEMTRONICS INC. 681 Old Willets Path. Hauppauge. 
NY 11788, Tel: 516-582-3322, 800-645-5244. TELEX: 
968567. FAX: 516-582-3048; FSC No.: 21267; EmpL: 112; 
SIs. Mg,: Louis Friedman; Dis!. Mg,: Scott Friedman 

CHENANGO INDUSTRIES. INC. 200 Stage Road. 
Ves1a~ NY 13850. Tel: 607-748-1572, TWX: 510-252-
0999. FAX: 717-879-4220; SIs. Mg,: Rick Hemmond 

FAX: 714-838-4742 
CHEROKEE INTERNATIONAL, INC., Core 

Industries. 2841 Dow Avenue. Tustin, CA 92680-7211, 
Tel: 714-544-6665. TWX: 510-101-0493; EmpL: 225; Sis. 
Mg': Lonnie Friend ...................... 001634-1638 

Local Sales Offices & Reps 
CA Pasadena. Luscombe Engrg. . . . . . . . . . . 213-684-2000 
CA San Diego. Luscombe Engrg. .•....... 619-549-9699 
CA Santa Clara, Cinde~ Inc. .....•.....•.. 408-98&-8331 
CO Longmont. Butler Tech. SIs. . . . . . . . . . . . 303-651-7703 
FL Ft Lauderdale, Panarntech ........... 305'587-3789 
GA Stone MIn., Naylor Assocs. ........... 404-498-6814 
IL Downers Grove. Richmar Elctms. ..... 312-968-0118 
IL Prairie V~ Uma & Assocs. ............ 913-642-7471 
IN Indianapolis, Richmar EIctms. Corp. .•. 317-846-6383 
MN Minneapolis, Root W. Marshall Co. Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .. 612-929-0457 
MO Ferguson. Uma & Assocs. ............ 314-521-0785 
NH Londonderry. Bennetron .............. 803-432-9092 
NJ Englewood, Sprung/Nussbaum. .. . . .. 201-569-5866 
NJ Lawrenceville. DVS Co. ............... 609-996-1112 
NY Ithaca. Bob Dean. Inc. ..............•. 607-257-1111 
NY Wappinger Falls, Bob Dean. Inc. ...... 914~297-6406 

NC Resch. Triangle PI<. Naylor Assocs., Inc. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 612-929-0457 

OH Richfield, Geotronix ................... 216-65!Hlloo 
OH Trotwood, Geotronix, Inc. ............. 216-65!Hlloo 
OR Beaverton, Elctms. N.W ............... 503-629-9241 
PA Allison PI<. Geotronix, Inc ...... , ...... 412-487-1770 

CENTRAlAB 
FULL LINE AUTHORIZED DISTRIBUTOR 

.r;j~11) 
ELECTRIC SWITCHES 

INCORPORATED 

2478 Fletcher Dr. los Angeles, California 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

FAX: 213-660-5130 
TVVX: 910-321-2971 

WE ASSEMBLE TO FIT YOUR DESIGN REQUIREMENTS. 
,Immediate Delivery INo Factory Delay .No Set·up Chargers 

2. MUL TI·PUSH BUTTON SWITCHES 

1. SELECTASHAFT ROTARY 

SEE COMPLETE PROOUCT 
LINE UNDER SWITCHES 

SECTION 5100 

FREE LINECARO AND 
CATALOG 20EY ON REQUEST 

'CUSTOM ENG RAVING & TAMPO-PRINT TO YOUR SPECS. 
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CHEROK 
TX Houston,BallyI3Is.,Inc. ....•. , ... ; .... 713-784-5860 
TX Richardson, Bally Sis., Inc. .•.. •• . .. . .. 214-234-0255 
VA Fairfax, DVSCo. . ...•.. .• . .. .. ... ..... 703-273-0050 
WA Redmond, Eictms. N.W .....• , .• ; ..•... 206-1183-1959 
can DoWnsvIew; Ont, Elbil EIcIms. .•...•.. 416-633-5050 

CHERRY ELECTRICAL PRODUCTS, Cherry 
Corporation, 3600 Sunset, Avenue, Waukegan, ,II.. 
60067, Tel: 312-360-3500, FAX: 312-360-3566; Empl.: 
1,000; SIs. Mgt: George Slnnokrak;, Dist. Mgt: George Di 
Martino .. .••..•. . .. . ... .. ..•. a.1045, 1672-1675, 1812 

Looal Sales Offices & Reps 
AI. Huntsville, CSR EIec., Inc. .. • . . . . . . . . . . 205-533-2444 
AZ. Phoenix, O'Donnell Assocs. S.W. . . .. .. 602-944-9542 
CA San Diego, O'Donnell Assocs..lnc. .... 619-571101645 
CA San Jose, O'Donnell Assocs. N.. Inc. ,. 408-432-1940 
CA Torrance, O'Donnell Assocs..lnc. .. .'.. 213-539-9664 
CO ,Denver, Spectrum MkIg. Assocs.. Inc. 

· .. . . .. . . .. . .. . . . . .. . . . . . . . . .. . .. . . .... 303-480-9991 
CT N. Haven. Coakley; Boyd & Abbett, Inc. 

· . .. . .. . .. . .. . .. .. .. .. . . . .. . .... .. . .. .. 203-239-6217 
FL Palm Harbor, Cahill Assocs. .......... 813-784-3427 
FL Stuart, Cahill Assocs. .................. 407-289-3113 
GA Atlanta, CSR Elctrns., Inc. ............. 404-396-3720 
IL Waukegan, Cherry ElctrL Prods. .... . .. 312-360-3500 
IN Ft Wayne, Menze SIs., Inc. ............ 219-747-5616 
IA Cedar Rapids, Dy-Tronix, Inc. ......... 319-377-8275 
KS Leawood, Dy-Tronix, Inc. . . . . . . . . . . . . .. 913-339-6333 
KS Wichita, Dy-Tronix, Inc. ............... 316-838-0864 
MA Needham Hgts., Coakley, Boyd & Abbett, Inc. 

.................................. , .... 617-444-5470 
MI Farmington Hills, Cherry EIctrL Prods., Automotive SIs. 

....................................... 313-477-4477 
MI Grand Rapids, Minimore SIs., Inc. ..... 616-942-9721 
MI Novi, Minimore SIs., Inc. . . . . . . . . . . . . . . . 313-349-0260 
MN St Paul Cahill, Schmitz & Cahill ...... 612-846-7217 
MO Stidgeton, Dy-Tronix, Inc. ............. 314-291-4777 
NJ P~man, Colrud Corp. . .. . . . . ... . . .. . . .. 609-589-5866 
NJ W. Caldwell, Grimm, Siegel Assocs.. Inc. 

· . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 201-575-9300 
NM Albuquerque, O'Donnell Assocs., S.W. 

NY Pittsford, Eicom SIs., Inc. ............. . 
NY Skaneateles, Eicom SIs., Inc. ......... . 
NC Charlotte, CSR Elctms. .............. . 
NC Raleigh, CSR Elctms., Inc. . .......... . 
OK Tulsa, Comptech SIs., Inc. ............ . 
TN ,Knoxville, CSR Elctms. ............. .. 

505-889-4522 
716-385-1400 
315-685-8967 
704-847-5806 
919-878-9200 
918-622-7744 
615-577-1317 

MILITARY SPECIFICATION 
INDUSTRIAL AND COMMERCIAL 

FUll LINE AUTHORIZED DISTRIBUTOR 

@ri[~~ 
@. @ @ 

ELECTRIC SWITCHES 
INC O·R P ~ BAT E D 

2478 Fletcher Dr, Los Angeles, California 90039 

213-660-1310 
CAll TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

FAX: 213-660-5130 
TWX: 910-321-2971 

", ';,l~ 
" . THUMBWHEEL \, rimr 
TO YOUR SPEC. 

3. COMMERCIAL 5, LI'3tiT F9R~E 

2. DOUBLE POLE P.B. 

SEE COMPLETE PRODUCT 
LINE UNOER SWITCHES 

SECTION 5100 

FREE LINECARO AND 
CATALOG 20EY ON REQUEST 

'CUSTOM ENGRAVING Ii TAMPO-PRINTTO YOUR SPECS. 

Manufacturers and.,Sales Offices Directory 
TX Austin, Comptech Sis., Inc. ........... . 
TX Houstor\. Comptech SIs., Inc. ....•.••.. 
Tx Irving,' Comptech SIs., Inc. •........•... 
UT Ogden, Spectrum Mktg. Assocs., Inc. .• 
VA , Reston, Colrud Corp. • .............. .. 
can Coquitlarn, B.c., r.n. Longman SIs., Inc. 

can Kirkman, Que., r.n. Longman SIs., Inc. 

512-331-8922 
713-776-8330 
214-751-1181 
801-972-8552 
703-62()'6612 

604-931-4744 

....................................... 514-894-3911 
Can Mississauga, ant, r.n. Longman SIs., Inc. 

....................................... 416-677-8100 

Local Dislributots 
AI. Birmingham, Ad< Radio Supp. Co. .•.. 205-322-0568 
AI. Huntsville, Bellinds. .................. 205-637-1074 
AI. Huntsville, Powell Elctms. ............. 205-539-2731 
AZ. Phoenix, Catec Future EIcIms. ........ 602-968-7140 
AZ. Tempe. Harper s.m ..... ,............. 602-967-1464 
AR Little Rock, Carlton-Bates. . . . • . . . . . . . . 501-562-9100 
CA Chatswo~h, Celec Future Elctms. ..... 818-700-0914 
CA Compton, Harper S.LD .. , .. . . . .. .. .. • . . 213-979-5090 
CA Gardena, Cal Swooh . .. . . . . . . . . . . . • • .. 213-770-2330 
CA Irvine, Celec Future Elctms. . . • .. . . . • . . 714-250-4141 
CA Los Angeles, Else. Switches.......... 213-860-1310 
CA Oakland, Still EIcIms. ................. 415-634-5668 
CA Sacramento, Integrated Else. . • . . . . . • . . 916-424-5297 
CA San Diego, Celec Future Elctms. ..•.. 619-278-5020 
CA San Diego, Harper S.I.D. .............. 619-578-2500 
CA San Jose, Cetec Future Eictms. . • . . . .. 408-434-1114 
CA Sunnyvale, Harper S.LD. .............. 408-747-0333 
CA Sunnyvale, Target Elctms. ............ 408-734-5611 
CO Arvada, Denver Bela Wintronics ...... 303-431-7161 
CO Denver, Integrated EIec. .•...•.....•.. 303-292-6121 
CT Wallingford, Miden Elec, Inc. .......... 203-265-2077 
FL Ft Lauderdale, KSM Elctms. .......... 305-971-5900 
FL Ft Lauderdale, Powell Elctms. ........ 305-484-6377 
FL Ft Lauderdale, Reptron Elctrns. ....... 305-979-6227 
FL Tampa, Reptron Elctms. .............. 813-855-4656 
GA Atlaf1ta, Ack Redio Supp. Co. . . . . • . . . .• 404-351-6340 
GA Atlanta, KSM Elctms. ................. 404-458-2013 
IL Champaign, Klaus Radio, Inc. ......... 217-356-1696 
IL Chicago, Newark EIcIms. ............. 312-784-5100 
IL Palatine, OHM Elctrns., Inc. ........... 312-359-5500 
IL Wheeling, Hawk Elctms. ..•.......•... 312-459-4030 
IN Ft Wayne, Belllnds./Graham ....... ~. 219-423-3422 
IN Indianapolis, Belllnds./Graham .. .. •.. 317-875-a2OO 
IN Indianapolis, PEl Genesis Elec. ....... 317-879-0700 
IN South Bend, PEl Genesis Elect. .. . . .. 219-287-2911 
IA Cedar Rapids, Advent EIec., Inc. ...... 319-363-0221 
KS Edwardsville, Tennant Elctrns. ........ 913-441-1801 
MD Columbia, Powell. Elctms. ........•.... 301-621-8080 
MD Savage, Pyttronic Inds., Inc. ...•...•... 301-792-0780 
MA Needham, Cronin Elctms., Inc. ........ 617-449-5000 
MA Newton, Greene-Shaw Co............. 617-969-8900 
MI Uvonia, Reptron Elect, Inc. •.......... 313-525-2700 
MN Minneapolis, Indl. Comps., Inc. ........ 612-631-2666 
MN Minneapolis, Newark Elctms. ......... 612-331-6350 
MN Minneapolis, Stark Elctrns. ............ 612-332-1325 
MO Kansas C~, Wa~era Radio Supp. ...•. 816-531-7015 
MO Sl Charles, Finnigan EIctms. •.......•. 314-948-6201 
NJ Clifton, J-Mar Elect, Inc. .............. 201-772-8400 
NJ Oakland, Relay SpeciaHies, Inc. .......• 800-526-5376, 

201-337-1000 
NM Albuquerque, Walker Elctm. Supp. .... 505-683-2992 
NY Buffalo, Summ~ Dists. ................ 716-887-2800 
NY Hempstead, Davis Elctrns. ............ 516-483-9200 
NY Rochester, Summ~ Dists. ............. 716-334-8110 
NY Westbury, Tennant Elctms. •.......... 516-333-3930 
NC Cary, Powell EIcIms. .................. 919'-467-1212 
NC Wlnston-Selem, Kirkman Elect ........ 919-722-9131 
OH Cincinnati, Hughes-Peters, Inc. ........ 513-351-2000 
OH Columbus, Hughes-Peters, Inc. ....... 614-294-5351 
OH Dayton, Bellinds. ..................... 513-435-8880 
OH Wo~hington, Reptron Elctms........... 614-436-6675 
OK Tulsa, Radio, Inc. ..................... 918-587-9123 
OR Beaverton, Integrated Else. ........... 503-641-1690 
OR Portland, Radar EIec. ............•.... 503-232-3404 
OR Portland, Takelectric Control.......... 503-248-5451 
PA Montgomeryville, Pyttronics Inds., Inc. 

. . . . . . . . .. . . . . . .. . . . . . . . .. . . . . .. .. . . ... 215-643-2850 
PA Philadelphia, Powell Elctms. .....•.... 215-365-190b 
PA Philadelphia, PEl Genesis Elect ....... 8OD-523-0727, 

TX Dallas, Southwest EIec., Inc. . ........ . 
TX Dallas, Wallace Else. Co, Inc. ........ . 
TX Farmers Branch, Force Elctrns. ...... . 
TX Houston, Force Elctms. .............. . 
TX Irving, Harper S.I.D. .. .. t ............. . 
TX San Antonio, Sherman Eictms. Supp. 

TX Stafford, Southwest Else., Inc ......... . 
UT N. SaH Lake City, Integrated Elctms. .. 
UT SaIl Lake C~, Stand. Supp. Co. .....•. 
VA Richmond, Sterfing Elctms. .......... . 
WA Bellevue, Integrated Elctms., Inc. ....•. 
WA Seattle, Radar Elctms. ............... . 
WI Milwaukee, Marsh Elctms., Inc ........ . 
WI Waukesha, Hawk Elctrns. ............ . 
Can Burnaby, B.C, ITT fRae Ind. Elect .•... 

800-222-1772 
214-234-3050 
214-340-0400 
214-247-9955 
713-561-8644 
214-621-0500 

512-224-1004 
713-240-4000 
801-289-1669 
801-486-3371 
804-226-2190 
206-455-2727 
206-282-2511 
414-475-8000 
414-547-4457 
604-291-8866 

Can Concord, ant, Trade EIcIms. Supp. ... 416-661-7111 
Can Edmonton, Alberta, ITT IRae 100 Elect 

403-451-4001 
can London, ant, C. M. Peterson Co., Ltd. 

. . . . . . . . . .. . .. . . . . . . . . .. . . . .. . . . . . . . .. . 519-434-3204 
can Mississauga, Ont, PreIco Elect, Ltd. .. 416-878-0401 
Can Montreal, Que., PreIcoEIect, Ltd. .... , 514-389-8051 
can Nepean, Ont, PreIco Elect, Ud. •. ;.,.. 613-726-1800 

CHERRY SEMICONDUCTOR CORP, 2000 s. County 
Trail, East Greenwich, RI 02818,' Tel: 401:.aas-3600, 
TELEX: WUI 6817157; FSC No.: WUI 
6817157;;;401-885-5766; EmpL: 365 

CHESSELL CORP, 1 Pheasant Run, Newtown. PA 16940, 
Tel: 215-968-0660, TElEX: 665-1130; EmpL: 65; SIs. Mgt: 
D. Neal; Dist. Mgr: C. Fetty 

CHESTER CABLE, Alcatel, N. A, Oakland Ave, Chester, 
NY 10918, Tel: 914-469-2141, TWX: 510-249-4813, FAX: 
914-469-9935; Dist. Mgr: Peter P. Deschner 

CHESTERFIELD PRODUCTS, 37 Midland Ave, 
Elmwood Park, NJ 07407, Tel: 201-797-9655; EmpL: 35; 
SIs. Mgr: M. ParTy .............................. A·1638 

Local Sates Offices & Reps 
AZ. Tucson, WJM Sis. .................... 602-889-4847 
CA ' Palo AHo, J M Assocs. ................ 415-857-1260 
CA San Diego, MTM Inti., Inc. •...•........ 619-563-8520 
CO Loveland, Morbak Mktg. .............. 303-669-8900 ' 
MD Towson, Holden Engrg. ............... 301-623-3763 
MA Framingham, Bengal Assocs. ......... 617-877-2639 
MA Randolph, BengaiAssocs. ............ 617-961-4120 
MN Chanhassen. Barnes Sis. Assocs. ..•. ; 612-934-2907 
NJ Elmwood Park, L & M Assocs. ..•..... 201-797-()441 
NY New York, L & M Assocs. .•.....••.•.. 212-243-6155 
PA Andalusia, L & M Assocs. ............. 215-245-8658 
TX Richardson, can Tinch Sis. Co. ....... 214-231-1322 
WA Seattle, Datacom Assocs.. Inc. .....•.. 206-265-2525 

CHICAGO CONDENSER CORP, 2900 West Chicago 
Ave, Chicago, IL 60622, Tel: 312-227-7070 

CHICAGO LASER SYSTEMS, INC, 4034 N. Nashville· 
Ave., Chicago, IL 60634, Tel: 312-262-2710, TElEX: 671-
1269, FAX: 312-262-8455; SIs. Mgt: Bernard Alpiner, V.P. 

CHICAGO LOCK CO, 4311 W. Belmont Ave, Chicago, IL 
60641, Tel: 312-262-7177, TElEX: ITT 4994023, FAX: 
312-262-8199; EmpL: 375; SIs. Mgr: Dale N. Padjen 

CHLORIDE POWER ELECTRONICS, 10931 Pellicano 
Drive, EI Paso, TX 79935, Tel: 915-592-9985, FAX: 915-
595-1664; FSC· No.: 08715; EmpL: 1000; SIs. Mgr: Robin 
Lea 

CHOMERICS, INC., 77 Dragon Ct, Wobum, MA 01888, Tel: 
617-935-4850, TWX: 710-393-0113; Empi.: 500; SIs.Mgr: 
Kevin A. Dunne 

CHR INDUSTRIES, INC, 407 East St, P.O. Box 1911, New 
Haven, CT 06509, Tel: 203-777-3631, TWX: 710-465-
0264; EmpL: 116; Sis. Mgr: Frank Reilly; Dis!. Mgr: Frank 
Reilly 

CHRISTIANSEN RADIO INC, 1950 SanRerno, Laguna 
Beach, CA 92651, Tel: 714-497-1506; EmpL: 9 

CHRISTIE 
_________ ELECTRIC CORP 

FAX: 213-618-8368 
CHRISTIE ELECTRIC CORP., 18120 S. Broadway, 

Gardenia, CA 90248, Tel: 213-320-0808, TWX: 910-349-
6260; FSC No.: 02294; Empl.: 90; SIs. Mgr: Hank Kohnen 
. .. . .... .. . . . . ......... .. .. ... 0.1443-1445, 1632-1633 

Looal Sales Offices & Reps 
CA Mission Viejo, Freben Intl,lnc. ........ 714-770-1072 
CA Sacramento, Hikok Entrprs. ....... ;... 918-344-1758 
CA Santa Clare, Sourcetronics ........... 408-968-6801 
CO ColoradO Springs, Data S~alties •.. 303-630-0550 
FL O~ando, Newco, Inc. .......... , .. . . • .. 305-293-7700 
GA L~hia Springs. Newco, Inc. ••...•.•.... 404-941-fJ077 
IN Indianapolis, Carter, McCorrnic & Pei,rce 

....................................... 317-244-168P 
MD Laurel CSDS ......... :............... 301-490-3800 
MO Independence, Engineering SvC8., Co. 

. .. . .. .. .. . . . . . . .. . . . . . .. . . . . . .. . . . . . .. 816-254-3600 
MO St Louis, Engineerfng SvC8."Co. •. ,... 314-997-1515 

644 NortJ1 American offices only. For worldwide reps & distributor'$, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
NJ Parlin, EastIandSls. ................... 201-721-5116 
NM Albuquerque, Blytec SIs., Inc. .•.••.... 505-884-1123 
OH Cleveland, carter, McCormick & Peirce 

....................................... 216-n9-5100 
OH Dayton, Carter, McConnic & Peirce ... 513-836-0951 
PA CheHenham, Stein Instrumentation.... 215-379-1990 
PA Pittsburgh, Carter, McCormic & Peirce 

. .. .. . .. .. .. . . .. .. .. . .. . . . .. .. .. . . . .... 412-826-3800 
TX Richardson, Carl Tinch SIs. Co ........ 214-231-1322 
UT Murray, Bu\tetWorth Mktg. . . . . . . . . . . • . . 801-266-2244 
WA Seattle, Advanced Power Prod. ....... 206-852-9556 

Chromalox 
INSTRUMENTS AND CONTROLS 

FAX: 615-793-3563 
CHROMALOX INSTRS. & CONTROLS, 1382 Hei~ 

Quaker Blvd., La Vergne, TN 37086-3536, Tel: 615-793-
3900, TELEX: 55-5129; EmpL: 110; SIs. Mg,: John Cox 
................................................. Do1124 

CHROMATICS, 2558 Mountain Ind. Blvd, Tucker, GA 
30084, Tel: 404-493-7000, TWX: 81!H66-8099 

CHRONO-LOG CORP., 2 W. Park Ad., Havertown, PA 
19083, Tel: 215-853-1130, TELEX: 831579; EmpL: 20; SIs. 
Mg,: Frank Sherlock ........................... Do 1078 

Local Sales Offices & Reps 
Can Don Mills, Ont, York Instrs. ........... 416-445-1255, 

CHRONOMITE LABS, 21011 S. Figueroa St, Carson, CA 
90745, Tel: 213-32(}-9452; Empl.: 15 

CHURCHILL CORP, 344 Franktin St, Box G, Melrose, MA 
02176, Tel: 617-665-4700; FSC No.: 94867; Empl.: 30; SIs. 
Mg': W. Schermerhorn 

CIMCO WIRE & CABlE, INC., See Specialty Cable 
Corp. 

CINCH CYLINDRICAl DIVISION, labinal Comps. & 
Systems, Inc, 8821 Science Center Or, Minneapolis, MN 
55428, Tel: 612-537-1010, TWX: 91 (}-576-2748; SIs.Mg,: 
Jim Simmons 

Local Distributols 
CA Brea, Aerofl~e Entprs. ................. 714-773-4251 
CA Culver C~, HamiHonl Avnet .......... 213-553-2800 
IL Chicago, Elctm. Connector ............ 312-767-2200 
NY Ronkonkoma, Conco Elctms. ......... 516-467-8200 

CINCINNATI ElCTRNS, 2630 Glendale MiHord Rd., 
Cincinnati, OH 45241, Tel: 513-733-6100, TELEX: 21-
4452, TWX: 810-464-8151; FSC No.: 80045; EmpL: 800; 
SIs. Mg,: Kenneth ,Gilkey 

CINCINNATI ELECTROSYS, 420 Wards Comer Rd., 
Loveland, OH 45140, Tel: 513-831-4347 

CINCINNATI SUB-ZERO PRODS., 12011 MostellerRd., 
Cincinnati, OH 45241, Tel: 513-772-8810, TELEX: 214390 
SUBZERO CIN, FAX: 513-n2-9119; Empl.: 80; SIs. Mgr: 
George Molenaar 

CIPHER DATA PRODS., INC, P.O. Box 85170, San Diego, 
CA 92138, Tel: 619-578-9100, TWX: 910-335-1251, FAX: 
619-549-8037; EmpL: 2000; Sis. Mg,: Wes Bankston, VP 
Sis.; DIst. Mg,: Wes Bankton 

CIPRICO INC., 2955 Xenium Lane, Plymouth, MN 55441, 
Tel: 612-559-2034, FAX: 612-559-8799; Empl.: 73; SIs. 
Mg,: Bill Rost 

CIRClE ELECTRONICS, A Division of F-Dyne 
Elctrns., 3501 Electronics Way, W. Palm Beach, FL 33407, 
Tel: 305-844-1310, FAX: 305-842-1858; Sis. Mg': Wilfiam 
Edwards 

CIRCUIT ASSEMBLY CORP, 18 Thomas St, Irvine, CA 
92718-2703, Tel: 714-855-7887, TELEX: 183109UD; FSC 
No.: 52072; EmpL: 275; 'SIs. Mg': Edward Cadden 

CIRCUITECH, INC., Division of Heyco, Inc., 542 
Industrial Way West, Eatontown, NJ On24, Tel: 201-542-
6550, FAX: 201-542-1612; Empl.: 80; SIs. Mg,: Jim 
Harrison 

CIRCUITS, INC, 59 Deming Rd., Berlin, CT 06037, Tel: 203-
828-3526; EmpL: 105 

CIRCUIT TECHNOLOGY INC, 180 Smi1h St, 
Farmingdale, NY 11735, Tel: 518-293-8888, TWX: 51(}-
224-6555; EmpL: 600; Sis. Mg': Kurt Kuhl 

CIR-Q-TEL., INC, 6BOo-04 Virginia Manor Rd., Beltsville, 
MD 20805, Tel: 301-946-1800, TWX: 71 (}-828-0521 , 
ESVLNK: 62756149, FAX: 301-949-1874; FSC No.: 213n; 
EmpL: 45 

CIRRIS SYSTEMS, 1884 S. State, Ste 90, SaH Lake~, 
UT 84115, Tel: 801-466-6800, S00-424-n47, FAX: 801-
487-7494; Sis. Mg,: Ejrent Stringham .......... Dol229 

CIRTECH, EG & G, 15237 Cherry St, Shawnee Mission, KS 
66223, Tel: 913-681-2801, TWX: 91(}-749-6806; FSC No.: 
5915; EmpL: 100; Sis. Mg': Wallace C. Wilson 

CITIZEN 
FAX: 213-836-1140 

CITIZEN BUSINESS MACHINES, 2999 Overland Ave., 
Ste. 203, Los Angeles, CA 90064, Tel: 213-558-0961, 800-
421-6516, TELEX: 202066B; Empl.: 10; Dis/. Mg': Robin 
Pierce . . .. ... . . . .. .. . .. . .. ... .. .. . .. . .. . .. Do1080-1OB1 

Local Distributors 
CA Los Angeles, MeHess V, Inc. .......... 213-826-8133 
CA Los Angeles, MF~ Inc. ................ 213-826-8133 
IL Chicago, Micro Elctm. Business.. . .. .. 312-539-2994 
NY Hewlett, Metropol~ Sis. ............. 516-599-7900 
NY Hewlett, Metropol~anSIs. Co .......... 516-599-7900 
OH Centerville, EMA, Inc. ... 216-562-6104,513-433-2800 
TX Houston, Coulomb Elctms ............. 713-B20-3210 

CLAIREX ELECTRONICS, Clairex Corporation, 
560S. 3rdAve., Mt Vernon, NY 10550, Tel: 914-884-6602, 
FAX: 914-884-6449; EmpL: 192; SIs. Mg': Gerald Sm~h 
................................................. B·1270 

Local Sales Offices & Reps 
AL Huntsville, Advanced Comps. Mktg. ... 
FL Boca Raton, Sales Specialists ...•.... 
GA Doraville, Advanced Comps. Mktg. .... 
CA Escondido, Clairex Elctronics ....•.... 
IL Chicago, Berndt Assoc. .............. . 
IN Carmel, Berndt Assoc. .............. .. 
MA BoHon, Kay Sales Assocs. .......... .. 
MI Grand Haven, Hililronics ............. . 
MI Royal Oak, Hililronics 00' .. 00 00 00 00 00 .. 

MN Minneapolis, H.M.R ..... 00 .......... .. 

MO Bridgeton, Cen Tech, Inc. ............ . 
MO Raytown, Cen Tech, Inc ............. .. 
NY Seaford, Abbott Assoc. .............. . 
OH Richfield, Geolronix .................. . 
OH Trotwood, Geotronix Inc. ............. . 
PA Allison Park, Geotronics, Inc .......... . 
PA Newtown Square, W. Reeves Assoc .. . 
TX Austin, J. B. Guenther ................ . 
TX Dallas, J. B. Guenther ................ . 
UT Sandy, GTM Assocs.,lnc. ............ .. 
WA Seattle, H. Levinson ................ .. 
WI Milwaukee, Berndt Assoc. ............ . 
EXP NJ, Oradell, Sylvan Ginsbury ........ . 

Local Distributors 
CA Culver ~, EV Roberts .............. . 
CA Hayward, KEA Elctms. .............. .. 
CA laguna Hills, Opto Plus .............. . 
CA San Carlos, Control Design Supp.,lnc. 

CT Wallingford, Sager Elclms. ........... . 
FL Miami, Elclm. Equip. ................ .. 
IL Chicago, Bell Indus. ................ .. 
IN Indianapolis, Graham Elctms. . ....... . 
MD Rockville, All American Transistor .... . 
MA Hingham, Sager Elclms. .. _ .......... . 
MA Norwel~ Bordewieck Eng. Sis. ........ . 
MI Ann Arbor, Wedemeyer Elctm ....... . 
MN Minneapolis, Stark Elctms. . .......... . 
MO Sl Louis, Van Sickle Rad.io ElecL .... . 
NJ Mt Laure~ D.F. Assocs. .. ............ . 
NY BuHalo, Summ~ Distr ................. . 
NC Charlotte, Dixie Elctms. .............. . 
OH Columbus, Hughes Peters ........... . 
OK Tulsa, AHair .......................... . 
SC Columbia, Dixie Radio .............. .. 
TN Knoxville, Dixie Elctrns. .............. . 
TX Houston, Altair ...................... .. 
TX Richardson, Anair .................... . 
WA Seattle, Radar Elec ..... 00 ............ . 

Can Willowdale, Ont, Electro Sonic ....... . 

205-881-5493, 
305-395-5371 
404-448-7025, 
619-749-8474 
312-283-0713 
317-884-0114 
617-779-2780 
616-847-1010, 
313-435-0920, 
612-92(}-8200 
314-291-4230 
816-358-8100 
516-781-5256 
216-659-6100 
513-854-5939 
412-487-1770 
215-355-7500 
512-255-0004 
214-691-8500 
801-483-4103 
206-323-5100 
414-545-8400 
201-261-3200 

213-87(}-9561 
415-887-2900 
714-38(}-8B54 

408-996-9197 
203-265-4800 
305-871-3500 
312-982-9210 
317-634-8488 
301-251-1205 
617-749-6700 
617-659-4915 
313-665-8811 
612-332-1325 
314-621-5000 
609-234-5324 
716-884-3450 
704-377-4348 
614-294-5351 
918-665-0523 
803-779-5332 
615-938-4131 
713-462-2410 
214-231-5166 
206-282-2511 
416-494-1666 

CLARKE 

GENERAL 
I NSf RUM ENT 

FAX: 312-262-7819 
CLARE DIVISION, Generallnatrument Corp, 3101 

W. Pratt Blvd., Chicago, IL 60645, Tel: 312-262-nOO, 
TELEX: 210075; EmpL: 2400; Sis. Mg,: Dermot Brereton; 
DIst. Mg,: Dermot Brerefon .....•. B·1354, 1384-1385 

Local Sales Offices & Reps 
AL Huntsville, Electrarnark Assocs. ....... 205-539-7040 
p;z Scottsdale, Sum~ SIs. . . . . . . . . . . . . . .. 602-998-4850 
AR Fl Sm~h, Electra Reps., Inc. . . . . . . . . . .. 501-452-7822 
CA EI Toro, Gen Instr, Clare Div. .•....... 714-588-0650 
CA Los Angeles, Reed EIcIrn Mktg. ...... 213-598-6676 
CA San Diego, Gary Chilcote Assocs. .... 619-728-7678 
CA San Jose, Ruppert Sis. & Engrg. •..... 408-998-8717 
CO Westminster, Western Region Mktg. .. !103-43o-8BB3 
CT Waterbury, ConnTech-Ranen ......... 203-754-2823 
FL AHarnonte Springs, Sis. Engrg. Concepts 

.. . . . . . . .. .. . .. .. .. .. . . .. . .. . .. .. .. .. .. 305-682-4800 
FL Deerfield Beach, Sales Engrg. Concepts 

.. . .. .. .. .. . . .. . .. . .. .. . . .. . .. . . .. . .... 305-426-4601 
FL St Petersburg. Sis. Engrg. Concepts .. 813-823-6221 
GA Norcross, Electrarnark ................ 404-448-7915 
IN Indianapolis, Schank EIcIm. Mktg. ..... 317-842-6204 
IA Cedar Rapids, Lorenz SIs. Inc. ........ 319-3n-4666 
KS Merriam, Lorenz Sis. Inc. .............. 913-384-6556 
MD Randsllstown, Beacon North Inc. ..... 703-478-2480 
MA Needham Heights, Kanan Assocs. .... 617-449-7400 
MI Troy, Schank EIcIrn Mktg. ............ 313-568-2040 
MN Eden Prairie, High Technlg. SIs. Assocs. 

. . .. . . .. . .. . .. . .. . .. .. . . .. . . . .. .. . .. ... 612-944-7274 
MO Bridgefon, Lorenz Sis. ................ 314-997-4558 
NE Uncotn, Lorenz SIs. ................... 402-475-4860 
NJ Palisades Park, Janco Technlg. ....... 201-941-4008 
NY Hicksville, Generallnstr, Clare Div .... 516-933-3645 
NY Rochester, Electra SIs. Corp. .......... 716-427-7860 
NY Syracusa, Electra Sis. Corp ............ 315-463-1248 
NC Raleigh, Zucker Assocs. .............. 919-782-8433 
OH Dayton, Baehr-Greenleal & Assocs. ... 513-439-0724 
OH Lakewood, Baehr, Greenleaf,!!. Assoc. 

....................................... 216-892-1770 
OR Portland, Westmark Elctms. Inc. .. . . . .. 503-641-8780 
PA Erdenheim, Omni SIs. ................. 215-233-4600 
PA Evans C~, Baehr-Greenleaf & Assocs. 

. ...................................... 412-776-2151 
TX Defies, Electra Reps .................. 214-248-3852 
TX Houston, Electra Reps ................ 512-339-1163 
UT Salt Lake C~, Western Region Mktg. 

....................................... 801-486-1648 
VA Sterling. Beacon North, Inc. ........... 703-478-2480 
WA Seattle, Westmark Elctms.lnc. ........ 206-281-4025 
Can Toronto, Ont, Generllnstr. Of Can, LId 

416-789-7831 

CLARKE·HESS COMMUNICATIONS RESEARCH 
CORP., 220 West 191hSt,NewYorl<, NY10011, Tel: 212-
255-2940, TELEX: 238667-RAPID NYK; FSC No.: 34423; 
EmpL: 14 ................................. Do1230-1232 

Local Sales Offices & Reps 
AL Huntsville, Teqstec ................... 205-883-6699 
CT Manchester, ICS Assocs. ..•.......... 203-649-3765 
FL Cocoa Beh., Teqspec ........ 00 ....... 305-783-3444 
FL Ocala, Teqspec....................... 904-347-1707 
FL Palm Harbor, Teqspec ................ 813-785-2276 

C.P. Clare 

8L 
Th /.., 

Larg:st ~ . I 

Relay' • I 

Distributor' .:. 
in the World. ~.~ 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 
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CLARKE 
GA Norcross, Teqspec ....... ;; ........ '.' 404-242-7215 
IL Chicago, Pat Lind Elctrns. . • . . • . . . . . . . . 312-726-3513 
IN 11l!ianaPoUs, Pat Lind EIctms. .•..•.... 317-632-7444 
MA Westford.1CS Assocs. ................. 617-692-3545 
MN Circle Pines, Pat l,ind Elctms. .•...•.. .612-766-5770 
NO Winston-Salem, Teqspec ........• ,... 919-723-8102 
WI Milwaukee. Pat Lind Elctms. ..•....... 414-224-0148 

ClAROSTAT MFG. CO, INC., Hawker Siddeley, PLC, 
3 Washington St, Dover, NH 03820, Tel: 603-742-1120, 
TELEX: Mel 8713344, F;AX: 603-742cC481; FSC No.: 
12697; EmpL: 600; SIs. Mgr: A. Whitten, (OEM); Dist. Mgr: 
H. E Taylor 

CLARY CORP, Precision Instrs. Div, 320 W. Clary Ave., 
San Gabriel CA 91776, Tel: 816-287-6111, TWX: 910-586-
3369, FAX: 816-286-7216; Empl.: 70; Sis. Mgr: AI Hedges 

CLAUSS CUTlERY CO., Alco Industries; 223 N. 
Prospect SL, Fremont, OH 43420, Tel: 416-332-7344, FAX: 
416-332-8077; Empl.: 90; Sis. Mgr: Thomas D. Reinert; 
Dis!. Mgr: Thomas D. Reinert 

CLEAN ROOM PRODS, 1800 Ocean Ave., Ronkonkoma, 
NY 11776-6528, Tel: 516-586-7000, TELEX: 645151; 
EmpL: 110; Sis. Mgr: Robert S. Kearton· 

CLEVELAND CRYSTAlS, Box 17157, Euclid, OH 44117, 
Tel: 216-486-8100, TWX: 810-421-8031, FAX: 216-486-
6103'; FSC No.: 8K4OO; Empl.: 40; SIs. Mgr: P. D. Marlowe 

CUFTON PRECISION, utton Systems, Inc., Marple 
at BroadWay, Clifton Hgts., PA 19018, Tel: 215-622-1000, 
TWX: 510-666-9782, FAX: 215-623-6344; FSC No.: 86197; 
EmpL: 1000; SIs. Mgr: C.Scalies ....•..•......• B.12OO 

I..DcBJ Sales Offices & Reps 
AZ. Phoenix, Clifton Precision . . . . . . . . . . . . . 602-242-0910 
CA Canoga PI<., Clifton Precision ......... 816-347-0803 
CA Cupertino, Clifton Precision........... 406-996-7507 
CA Los Gatos, Lusoombe Engrg. Co. ....• 406-370-2020, 
CA San Clemente, Clifton Precision . i . . . . 714-492-6904 
CO Longmont, Luscombe Engrg. Co. ..... 303-936-8666, 
FL Longwood, BoeIto Corp. .............. 305-331-1771 
MA W. Newton, Larcom Inc................ 617-244-2053 
MN Bloomington, PWC, Inc. ............... 612-831-5999 
MO SL Louis, Midwest Meridian .....•.•... 314-876-4441 
NY Greenlawn, Reflex Eictm .........•.... 516-546-1868 
OR Tigard, Vantage Corp. ................ 503-620-3280, 
PA Clifton Heights, Eastern Sis. .........• 215-622-1000 
TX Garland, Carey, McMahill & Assocs. . . . 214-681-1414 
MI Grand Rapids, Midwest Meridian. . . . .. 616-696-7391 
WA Bellevue, Ventage Corp. .•......•..... 206-455-3480, 

CUMATRONICS, 140 Wilbur PI., Bohemia, NY 11716, Tel: 
516-567-7300, TELEX: 5101007669; EmpL: 46; Sis. Mgr: 
David Gilmore 

CUPLITE, See Visual Communications 

CML MACARR DIV., Marine Electric RPD, Inc., 666 
Pacific St, Brooklyn, NY .11217, Tel: 716-857-2400, TELEX: 
12-5327; FSC No.: 00062; Empl.: 100; SIs. Mgr: Gary 
Mandell ..................................... ,.. 002084 

Local Sales Offices & Reps 
WI Prernbine, The Wim Agy .............. 715-324-6129 
MI Delroit, Bill Teplitz Associates ........ 216-436-3265 
OH Cincinatti, Teplitz Assocs. ............. 513-481-1648 
OH Cleveland, Teplitz Assocs. ............ 216-436-3265 
Can Montreal, Metrone .................... 514-483-2323, 

CMV SOFlWARE SPECIALISTS INC., 5009 W. 12th St, 
Sioux Falls, SO 57106, Tel: 605-336-6645 

COAST COIL CO" Coast Magnetics, 5333 W. 
Washington Blvd, Los Angeles, CA 90016, Tel: 213-936-
6188, TELEX: 686103 AMI SPACE ASA; FSC No.: 05254; 
Empl.:50 

COASTCOM, P.O. Box 27068, Concord. CA 94527, Tel: 
415-625-7500, TWX: 910-481-5781; FSC No.: 415 
662-2015; Empl.: 100; SIs. Mgr: Thomas M Hresko, Nat'!. 
Dir.SIs. ' 

COAXIAl DYNAMICS; 15210 Industrial Parkway, 
Cleveland, OH 44135, Tel: l-BOo-COAXIAL, TEI.EX: 
980630, FAX: 216-362~3804; Empl.: 40; Sis. Mgr: R J. 
Scot\; Dlsl. Mgr: J. R lItel 

COAXITUBE CORP, 245 Naylor Mill Rd, Salisbury, MD 
21801, Tel: 301-546-3911, FAX: 301-546-3913; Empl.: 10 

COBERElECTRONICS, 102 HamiRon Ave., stamford. CT 
, 06902, Tel: 203-327-0003,TWX: 710-474-3371; FSC No.: 

26909; Empl.: 100; Sis. Mgr: Saul Halfner 

Manufacturers and Sales Office$ Directory 

CODAR TECHNOLOGY, INC., 1500 Kansas Ave., Bldg. 
2E, Longmont, CO 80501, Tel: 303-776-0472, TELEX: 
4947090 Godar, FAX: 303-776-1806; EmpL: 18;' Sis. Mg" 
D. Bradley 

CODENOLL TECHNOLOGY CORP, '1086 N. Bwy, 
Yonkers, NY 10701, Tel: 914-965-6300, TELEX: 648159; 
EmpL: 65; Sis. Mgr: RE Mcinnis; Dist. Mgr: EH. 
Sakaguchi 

COOl SEMICONDUCTOR, INC, 144' Market St, 
Kenilworth, NJ 07033, Tel: 201-296-0400, TELEX: 844-
796; FSC No.; 16352;19500; Empl.: 48; Sis. Mgr: Joe 
LaBruna; Dist. Mgr: Joe LaBruna 

CODY ELECTRONICS, INC., 2284-C Ringwood Ave., San 
Jose, CA 95131, Tel: 406-432-7570, FAX: 406-432-1981; 
Empl.: 15; SIs. Mgr: Scott Cody 

COGNITRONICS, 25 Crescent St, Stamford, CT 06906, 
Tel: 203-327-5307, TWX: 710-474-3523, FAX: 203-327-
2002; EmpL: 180; Sis. Mgr: Vincent Harrison 

. COHERENT COMMUNIOATIONS'SYS. CORP, 60 
Commerce Dr, Hauppauge, NY 11788, Tel: 516-231-1550, 
TELEX:WUI96-1439,FAX: 516-231-0018; Empl.: 175; SIs. 
Mgr: William Hendrix 

COHERENT GENERAl, INC., Picker Rd, Sturbridge, MA 
01566, Tel: 617-347-2681, TELt)(: 95-1806, FAX: 617-
347-5134; Empl.: 200; SIs. Mgr: William H. Shiner 

COHERENT, INC., 3210 Porter Dr., Palo ARc, CA 94304, 
Tel: 415-493-2111, TELEX: 34-6304, FAX: 415-493-1566; 
Empl.: 1502; SIs. Mgr: William Shiner/Paul Crosby 

COILCRAFT, 1102 Silver Lake Ad, Cary, IL 60013, Tel: 
312-636-2361, TELEX: 216378, TWX: 910-651-2251, FAX: 
312-636-2366; EmpL: 1200; Sis. Mgr: l.arTy Thompson 
.. . . .. . .. . .. . ... . .. . ... .. . ... .. . .. . . .. . . . .. A·1225-1230 

Local Sales Offices & Reps 
AZ. Lake Havasu City, T. J. Mktg. ......... 602-453-3233 
CA San Jose, Westron ................... 406-997-7332 
FL Lauderhill. Innovative Mktg. ........... 305-485-6869 
KS Olethe, Advanced Tech. SIs. .......... 913-782-8702 
MA Braintree, Coilctaft .................... 617-848-9194 
MI Clark Lake, Dick Trull ................. 517-526-9285 
MO SL Louis, Advanced Tech. Sis. ........ 314-876-2921 
NC Raleigh, Rick Bums Assoc. ........... 916-876-2224 
TX EI Paso, Coilcraft ..................... 915-592-7891 
VA Lynchburg, M & S MIg. Svcs. ......... 801-272-5643 
WA Kirkland, DMI, Inc. ..................... 206-823-4798 
Can Oakville, Ont, HaRronics .....•.•.•.... 800-387-7955 

COIL-Q CORP, 340 Bronxville Rd, Bronxville, NY 10708, 
Tel: 914-337-4775; Empl.: 12 

COILTRONICS INC" 964 S.W.I3th CoUrt, Pompana 
Beach, FL 33069, Tel: 305-781-8900, FAX: 305-782-4163; 
Empl.: 200; Sis. Mgr: Lynn Hayden 

COIL WINDING EQUIPMENT CO., RR Plaza, .P.O. Box 
680, Oyster Bay, NY 11771,Tel: 516-922-5660, TELEX: 
14-3128; EmpL: 25; SIs. Mgr: Joseph Pizzonia 

FAX: 201-371-0318 
COLBER CORP., 26E Buffington St, Irvington, NJ 07111, 

Tel: 201-371-9500, TWX: 710-995-4416; EmpL: 50; Sis. 
Mgr: Roberta Bryner ..................... A·1902-1903 

Local Sales Offices & Reps 
IN Fort Wayne, Walter W. Bieberich . . . . .. 216-432-2537 
TN Fairview, Walter W. Bieberich ......... 615-796-0120 

COLE-HERSEE CO, 20 Old Colony Ave, Boston, MA 
02127-2467, Tel: 617-266-2100, TELEX: 94-0901; Sis. 
Mgr: Wesley L Peterson 

caL 
INSTRUMENT CORP 

FAX: 714-241-9061 
CC;>LE INSTRUMENTS, 2650 s. Craddy Way, Santa Ana, 

. CA 92704, Tel: 714-556-3100, TELEX: 676421; FSC No.: 
31946; EmpL: 60; SIs. Mgr: f'. Hanson ......... B·1676 

Local Sales Offices & Reps 
ALHuntsville, Brandel-Stephens ......... 205-883-0445, 
AZ. Scottsdale, Advent Camps. ........... 602-48Hl044 
CA Anaheim, Gabriel & Assocs. .......... 714-666-0660 
CA . Los ARos, Nic:kerson-Gray & ~ 

........................... ,............ 415-941c5777 
CO Parker, TMA COIoradoInc: ••.•.•..••.. 303-841-3435, 
FL Deerfield Bel\., Brandel-Stephens ..... 305-427-5441, 
FL Orlando, Brandel-Stephens ........... 305-427-5441, 
GA AtIant@, Brandel-Stephens ............ 404-261-7579, 
IL Rolling Meadows, Eagle Tech. Sis., Inc. 

.. .. .. . .. . .. . .. . .. .. .. .. .. .. . .. . .. . .... 312-991-0700, 
IN Ft Wayne, Naunas SIs. Co. ........... 216-432-4792, 
MD Gaithersburg, Carwithen Assocs. ..... 301-921-9545, 
MA Norwo<lA Tom Maguire & Assocs. .... 617,551-0500, 
MI Birmingham, Forand Sis. Co ........... 313-644-0067 
MN' Minneapolis, Design Technlg.lnc. ..•.. 612-424-7605, 
NJ Wayne, H~ward Kagan & Assocs., Inc. 

NY Scottsville, Floring & Assocs., Inc. .... . 
NC Greensboro, Brande~Stephens ...... . 
OH Hudson, Electro-Com ............... .. 
OR Portland, Westmark Elctms. .......... . 
PA West Chester, TCA .................. . 
TX Dallas, Control Components Inc. •..... 
lIT Salt Lake City, TMA Colorado Inc. ... . 
WA Seattle, Westmark EIctms. .......... .. 
Can Toronto, Ont, Wilson Entprs. ......... . 

201-694-1115, 
716-889-4614, 
916-274-6952 
216-656-3273, 
503-641-8780, 
215-692-6853, 
214-458-6877 
801-483-1009, 
206-281-4025, 
416-766-0510, 

COLLINS AVIONICS DIVISIONS, Rockwell Inti, 400 
Collins Rd NE, Cedar Rapids, IA 52498, Tel: 316-395-1000, 
TELEX: 484-421. TWX: .91 0-525-1321; Empl.: 4,325; Sis. 
Mgr: RN. Thorpe 

(S-_ .•. 
FAX: 214-233-0481 

COLLMER SEMICONDUCTOR, INC., 14368 Proton 
Rd, Dallas, TX 75244, Tel: 800-527-0251, 214-233-1569, 
TWX: 910-860-5482; EmpL: 50; Sis. Mgr: Gene Uecker 
. .. . .. .. . . . . . . •.. .. . . .. .. . .. .. .. . .. . .. . .. .. A·2127-2129 

Local Sales Offices & Reps 
TX Dallas, Collmer Samiconductor Inc. ... 800-527-0251 
IL Des Plaines, Electron Mktg. Corp. ..... 312-296-2330 
IN Ft Wayne, Arete SIs. Inc. .............. 216-423-1478 
IN Greenwood, Arete SIs. Inc. ............ 317-862-4407 
KS Lenexa, Midlec Assocs., Inc ........... 913-541-0505 
CA S. Mission Viejo, Collmer Semiconductor Inc. 

....................................... 714-582-2188 
MA N. Burlingtol\ Omni-Rep .............. 617-245-4511 
MN Minneapolis, Loren Green Assocs ..... 612-571-6666 
CA San Jose, Comtech Mktg. . . . . . . . . . . . .. 406-294-5445 
MO SL Louis, Midlec Assocs., Inc. ......... 314-275-66.66 
NJ Nutley, Falk-Baker Assocs. ........... 201-661-2430 
NY Clark Mills, KLM Garner .............. 315-853-6126 
NC Cary, Tec Rep Svcs, Inc .............. 916-467-6444 
NO Charlotte, Tec Rep Svcs. Inc. .......•. 704-342-3900 
OH Beachwood, Elctm. Salesrnasters .. . .. 216-831-9555 
OR Portland, Elctm. Engrg. SIs. ........... 503-639-3978 
PA Hatboro, Electro Rep ................. 215-674-4421 
RI Cumberland, Omn~Rep .. . . . . . . . . . . . . . 401-333-2353 
CO Goldel\ J. 'F. Hurlbut Co. . . . ... .. . . . . .. 303-276-7796 
TN Nashville, T ec Rep Svcs. Inc. ......... 615-832-0449 
TX Austil\ Barry SIs., Inc. ................. 512-837-3616 
TX Houstol\ Barry Sis., Inc. .. .. .. .... .. ... 713-794-5860 
CT Madison, Omn~Rep .................. 203-421-4561 
FL Oldsmar, Boggs &Assocs. ............ 813-855-1812 
TX Richardson, Barry SIs., Inc. .. . . . . . . . . . . 214-234-0255 
VA Richmond, Glasscock Assocs. ........ 804-740-0063 
FL W. Palm Eich, Boggs & Assocs. . . . . . . . 305-476-8062 
WA Redmond, EIctm. Engrg. Sis. .......... 206-863-3374 
WI Waukesha, Electron Mktg. Corp ....... 414-547-1505 
GA Alphretta, Tec Rep Svcs., Inc. ......... 404-594-8973 
C~ Mississauga, Ont, R-Theta Inc. ....... 416,890-0221 

Local Distnbutors 
IN Carmel ARex ElCtrns., Inc. ............ 317-848-1323 
IL Chicago, NEP Elctms., Inc. ............ 312-625-6400 

COLORADO 
CRYSTAL CORP 

FAX: 303-667-3500 
COLORADO CRYSTAL CORP., 2303 W. 8th St, 

Loveland, CO 80537, Tel: 303-667-9248; FSC No.: 33096; 
Empl.: 105; Sis. Mgr: DavidUhcI ......... A·1355-1357 

646 North American offices only. For worldwide reps & distributors, seeVol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
Local Sales Offices & Reps 

CA calabasas, Shel Schreiber Assocs. ... 618-703-8083 
CA Los ARcs, Kolm Mktg. Assoc. ......... 415-948-2635 
IA Cedar Rapids, Barnes Midwest Sis. •.. 31~93-9790 

KS Overland Park, Barnes Midwest Sis. .. 913-469-96B8 
MA Randolph, Bengal . . . . . . . . . . . . . . . . . . . .. 617-961-4120 
OR Beaverton, L 0. EIcIma . . . . . • . • . . . . . .. 503-64!Hl177 
TX Austin, Deler & Menelaides •......•... 512-453-0275 
TX Dallas, Deler & Menelaides ........... 214-361-6676 
TX Houston, 0eIer & Menelaides .•.. . . . . . 713-662-7001 
WA Spokane, L D. EIcIma .....•.......... 5~22-4BB3 

COLORADO DATA SYSTEMS, INC, 3301 w. Hampden 
Ave., Unh C, Englewood, CO BOliO, Tel: 303-762-1640, 
TWX: 910.933-0193; EmpL: 70; Sis. Mg': Louis J. Klahn, 
Jr. 

COLORADO VIDEO, INC, Box 928, Boulder, CO B0306, 
Tel: 303-53G-9560, TWX: 91G-94(}.324B, FAX: 303-53G-
9569; Empl: 28; SIs. Mg': N. H. Bennett 

COLORGRAPHIC COMMUNICATIONS CORP, New 
Peachtree Rd, P.O. Box B044B, Atianta, GA 30366, Tel: 
404-455-3921, FAX: 404-458-0616; EmpL: 50; Sis. Mg,: 
Michael Parrish 

COLUMBIA CHASE CORP., HUMISEAL DIV., See 
HumiSeal Div. 

COLUMBIA COMPONENTS, 9 Division St., Sidney, NY 
13838, Tel: 607-563-3520; FSC No.: 59178; EmpL: 12; Sis. 
Mg': Helen Montren 

COLUMBIA ELEC. MFG, 4519 Hamilton Ave. N.W, 
Cleveland, OH 44114, Tel: 216-361-6060; EmpL: 60; Sis. 
Mg': H. W. Sussman 

COLUMBIA ELCTRN. CASLES DIV., See Carol Cable 
Co, Inc, Columbia Elctrn. Cables Div. 

COLUMBIA RESCH. LABS. Macdade Blvd & Bullens La., 
Woodlyn, PA 19094, Tel: 215-872-3682, TWX: 51G-669-
3825, FAX: 215-872-3662; FSC No.: 07571; EmpL: 95; SIs. 
Mg,: Jack Sar\y 

COLUMBUS ELECTRIC MFG. CO., Switch DiVision. 
Route 3, Box 90, Piney Flats, TN 37686, Tel: 1-8O().251-
7828, TaEX: 533090 CEMCO USA; Empl.: 160; SIs. Mg': 
John P. Lipscomb 

COLUMBUS INSTRUMENTS, 950 N. Hague Ave., 
Columbus, OH 43204, Tel: 614-488-6176, TELEX: 246514; 
SIs. Mg,: Jan Czekajewski 

COMAIR ROTRON, A KLI Company, 12 North S1reet. 
Saugerties, NY 12477, Tel: 914-246-3615, TELEX: 551496, 
TWX: 51G-247-1941, FAX: 914-246-1176; FSC No.: 
5Y921; Empl: 800; Dist. Mg,: Richard T. Begg 

Local SaIe8 Offices & Reps 
AL Huntsville, Mon1gomery Mktg., Inc. •.•. 205-830-0496 
AZ Phoenix, Westrep ..................... 602-997-8899 
CA Anaheim, Weslrep .................... 213-404-3881 
CA San Diego, Hadden Assocs. .......... 619-565-9444 
CA Santa Clara, Weslrep ................. 4OB-9BB-BB33 
CO Littleton, Lange Sis., Inc. .............. 303-795-3600 
FL Altamonte Springs, Semtronics ....... 305-831-3233 
FL Clearwater, Serntronics •.............. 813-461-4875 
GA Norcross, Montgomery Mktg.,lnc •..... 404-447-6124 
IL (Northern), Sumer, Inc. .•...•...•...... 312-991-8500 
IN Fl Wayne, Frank J. Cernpisano Co. ... 219-486-6443 
IN Indianapolis, Frank J. Campisano ..... 317-253-7651 
IA Cedar Rapids, S & 0 SIs. ........•.... 319-383-7331 
MD Columbia, L D. Lowety,lnc. ......•.... 301-381-0225 
MA Chelmsford, J. E Boeing Co. .......... 617-256-5800 
MI Southfield, Rathsburg Assocs., Inc. .... 313-559-9700 
MN Mendota Hgts.. G-II SIs, Inc. .....•.•.. 612-454-3066 
MO Bridgetown, can Tech, Inc. ......•.... 314-291-4230 
MO Raytown, Can Tech, Inc. ........•..•.• 816-358-8100 
NJ Springfield, F. F. Sytvester Assocs. .... 201-376-3324 
NY Saugerties, Comair Rotron, Inc. ..•.... 914-246-3615 
NC Cary, Montgomery Mktg.,lnc. ...•..... 919-467-8319 
OH Cincinnati, Frank J. Campisano Co. ... 513-574-7111 
OH Cleveland, Components. Inc. .•.....•.. 216-243-9200 
OK Tulsa, Ammon & Rizos Co. ........•.. 918-663-8766 
OR Beaverton, Evergreen Mktg. Grp. ••. . .. 503-643-8020 
PA Broomatl L D. Lowety, Inc. ........... 215-356-5300 
TX Austin, Ammon & Rizos Co. ........... 512-454-5314 
TX Houston, Ammon & Rizos Co. .....•.. 713-761-8240 
TX Richardson, Ammon & Rizos Co ...•.. 214-644-5591 
UT Salt Lake City, Lange Sis., Inc. .....•.. 801-487-0843 
WA Seattle, Evergreen Mktg. Grp. ......•.. 206-633-3160 
WI Brookfield, Sumer, Inc. .............•.. 414-784-6641 
PR Hato Rev, Serntronics ....•..•.....•.. 809-766-0700 
can Hamilton, Ont.. cartwright/Southall Assocs., Inc. 

. . . •. . . . • . . . . . • . . . . • . . . . . . . . . . • . . . . . • . . 416-528-0294 

Can Montraa~ po, Mcintyre Agencies LId 
514-731-9617 

Local Distributors 
CA Garden Grove, Richey/Western Elclms. 

...•......•.•..•..................... :. 714-895-0060 
IL Chicago, Newark Elclms. ............. 312-784-5100 
MI Livonia, AS Elclms. ................... 313-525-1155 
MN Minnaapolis,lndL Comps.,Inc. ........ 612-831-2666 
NY Buffalo, SUmmh Distrs., Inc. ........... 716-887-2800 
NY Melville, Anow/KieruHf EIec. Grp. ..... 516-391-1510 
NY Westbury, Schweber Elclms. .......... 516-334-7474 
PA Philadelphia, Almo Etctms., Inc. ....... 215-696-4000 
TX Dalles, Halt-Mark EIcIma ........•.... 214-553-4300 
TX Ft Worth, Allied Elclms................ 817-336-5401 
WA Bellevue, Almac Elclms. Corp. ........ 206-843-9992 
can Montreat. Que., Pretco Elclms., Ltd.... 613-726-1800 
can Scarborough, Ont., Carsten EIcIma ... 416-495-7705 
can Willowdale, Ont, Electrosonic ......... 416-484-1666 

COMAAK CORP., 93 W St., P. O. Box 474, Medfield, MA 
02052, Tel: 617-359-8161, FAX: 617-359-2267; Empl.: 35 

COMA TEL USA, INC, 22 Eagle Ad, Commerce Pk., 
Danbury, CT 06610, Tel: 203-797-9445, TELEX: 643-011, 
FAX: 203-79(}.9298; Sis. Mg,: Tim Paw 

COMCLOK, INC_ 1142 N. Gilbert St., Anaheim, CA 92801, 
Tel: 714-991-1580, 80().333-9825, FAX: 714-491-9825; 
EmpL: 27; SIs. Mgr: Herb Plumhofl ............ A'I358 

Local Sales Offices & Reps 
CA Arcadia. HMC ......................... 818-447-0958 
CO Denver, Electrophase .. . . . . . . . . . . . . . .. 303-296-0443 
MA Malden, J-K Assocs. .................. 617-321-2922 
OR Portland, SPS Elclms. .......•........ 503-297-6919 
TN McMinnville, B & D Mktg. ............. 615-473-7155 
TX Dallas, Bradenco ..................... 214-352-3554 

Local Distributors 
CA Sunnyvale, Target Elclms. •........... 408-734-5611 

COMDATA CORP, 7900 N. Nagle Ave, Morton Grove, IL 
60053, Tel: 312-47G-9600, TELEX: 4931765 

COMLiNEAR CORP., 4800 Wheaton Drive. Fort Collins, 
CO 80525, Tel: 303-226-0500, TELEX: 45-0661; FSC No.: 
62839; EmpL: 100; Sis. Mg': John perzow 

COMMUNICATION CABLES & CONNECTORS, The 
Dutton Co, 8255 Black Run Rd, Nashport, OH 43830, 
Tel: 614-828-2468; EmpL: 30; SIs. Mg,: Don Ritterbusch; 
Dist. Mg,: Don Ritterbusch 

COMMUNICATIONS INSTRUMENTS, INC., P.O. Box 
520, Hwy. 74 East. Fairview, NC 28730, Tel: 704-628-1711, 
TELEX: 577438; FSC No.: 58614; Empl.: 450; Sis. Mg,: R. 
McClinton ...............•................ a'1386-1393 

Local Sales Offices & Reps 
AL Huntsville, Macro Mktg. Assoc. . . . . . . .. 205-663-9630 
AL Huntsville, Time Elctms. .............. 205-721-1133 
AZ Phoenix, CPS Assocs. ................ 602-246-1097 
AZ Tempe, Time Elclms. ..•.............. 602-967-2000 
CA Anaheim, Time Elclrns. ............... 714-937-0911 
CA Chatsworth, Time EIcIma ............. 818-996-7200 
CA Long Beach, R D & D Sis. Engrg. ..... 213-988-1116 
CA San Diego. Time Elclms............... 619-586-1331 
CA Sants Clara, Ross Mktg. •............. 408-988-8111 
CA Sunnyvate, Time Elclms. .. . . . . . . . . . . .. 408-734-9666 
CA Torrance, Time Elctms. ............... 213-32G-0660 
CO Denver, AKI Entprs. .................... 303-3BB-44B8 
CO Englewood, Time Elclms. ............. 303-799-8851 
CT Cheshire, Time Elctms. ............... 203-271-3200 
CT Tonington, Phoenix SIs. .............. 203-496-7709 
FL Ft Lauderdale, Time Elctms. .. .. . . . . .. 305-974-4600 
FL Orlando, Time Elctms. ..•............. 305-841-6565 
FL Oviedo, Conley & Assocs. ............ 305-385-3283 
GA Atlanta, EtectroAir..... . . • . . . . • . • . • . . . . 404-351-3545 
GA Norcross, Time Elclms. .............•. 404-448-4448 
IL Arlington HIs., MB SIs. ................ 312-392-9499 
IL Wood Dale. Time Elclms. ............. 312-35G-0610 
IN Ft Wayne, Denton Mktg. ........ 219-466-0665/1264 
IA Cedar Rapids, C. H. Horn & Assocs. .. 319-393-8703 
KS Lenexa, Midwest Tech. SIs. ........... 913-886-5100 
MD Coumbia, Time Elctms. ............... 301-964-3090 
MD Ellioott City, Doss Elclms. .... . . . . . . . .. 301-465-1336 
MA Needham, Componant Technlg., Inc .. , 617-449-8490 
MA Peabody, Time Elclms. ...•......•.... 617-532-6200 
MI Grosse Pointe Park, Greiner Assocs., Inc. 

...........•........•......•........... 313-499-0166 
MN Bloomington, Time Elctms. ..•......•. 612-532-1250 
MN North Mankato. EI Sis. ....•........••. 507-345-5786 
MO St Louis, Time Etctms. ............... 314-391-6444 
NJ Pine Brook. Time Elctms. .•..•........ 201-582-4611 
NY E Syracuse, Time Etctrns. •..•........ 315-432-0355 
NY East Rockaway, HW Comp. Tech. .... 516-599-2999 
NY Hauppauge. Time EIcIma ....•........ 516-273-0100 
NY Syracuse, M. M. Hare Co ... c.... .. . . .. 315-457-8859 

COMPLE 
NC Charlotte, Time Elclms. ..•..•......... 704-522-7600 
NC Raleigh, Godwin Assocs. .......•.•..• 91 !Hl78-8000 
OH Cleveland, Arthur H.,Baier Co. ........ 216-461-6161 
OH Dayton, Arthur H. Baier Co .•••.•.....• 513-276-4128 
OH Dublin, Time EIcIma ....•.........•... 614-761-1100 
OR Beaverton, Quest Mktg., Inc. ......•... 503-641-7377 
OR Portland, Time EIcIma .. . . . . . . . . . . . . .. 503-684-3780 
PA King of Prussia, Time EIcIma .....•... 215-337-0900 
TX Austin, Time EIcIma .•..........•....• 512-339-3051 
TX Carrotton, TimeEIcIma ......•.•.••... 214-241-7441 
TX Gaorgetown, Semco .................. 512-863-2620 
TX Houston, Time EIcIma .... . . . . . . . . . . •. 713-53G-0800 
UT Salt Lake City, Time Elclms. ...•.••... 801-973-8181 
WA Bellevue, Quest Mktg. ......•......... 206-747-9424 
WA Redmond, Time EIcIma .............. 206-882-1600 
Can Montreat. Que., Empro SIs. Co. ........ 514-341-8420 
can Richmond Hill Ont., Renmark Etctms., LId (011. No. 1) 

• . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . .. 416-881-8844 

Local Distributors 
AL Huntsville, Time EIcIma .............. 205-721-1133 
AZ tempe, Time EIcIma ..•.........•.... 802-967-2000 
CA Anaheim, Time EIcIma ............... 714-837-0911 
CA Chatsworth, Time EIcIma ............. 818-998-7200 
FL Orlando, T & T Prods., Inc. .......•.... 305-857-2282 
MD Battimore, Electronic Component Sis., Inc. 

. . • . . . . . . . . . . . . . . . • . • . . . • . . . . . . • . • . . . • . 301-358-1900 

COMMUNICATION TECHNIQUES INC, 36 Route 10, 
East Hanover, NJ 07936, Tel: 201-884-2560, TWX: 71()' 
986-8285; FSC No.: 53213; Sis. Mg,: Louis R. Trurnmel 

FAX: 516-585-3534 
COMPAC, 132()'13 Lincoln Ave, Holbrook, NY 11741, Tel: 

516-565-3400; FSC No.: 62099; EmpL: 35; SIs. Mg,: Peter 
C. Rao ......................... a'1677; C'1022-1025 

Local Sales Offices & Reps 
GA Atlanta, EMA Inc. ..................... 404-446-1215 
TX Datlas, Talo Products ..........•...... 214-644-6010 
SC Greenville, EMA Inc. .................. 603-233-4837 
CA Westlake Village, CAL-Rep. ........... 818-991-1940 
AL Huntsville, EMA Inc. .......•.......... 205-837-7363 
AZ Scottsdale, Territorial Mktg. ........... 602:994-8665 
CA Sunnyvale, ERI .•..............•...... 408-996-6656, 
IL Patatine, R-Tek........................ 312-45!Hl170 
IL Prospect Heights. R-TeI<, Inc .......... 312-45!Hl170 
IN Ft Wayne, R-Tel<, Inc.................. 219-432-8783 
MA Haveril~ L-K Assoc. ................... 617-373-1313 
MO St Louis, Abrams & Assocs. .......... 314-569-0447 
NJ Sicklerville, Brown & Assocs. ......... 6O!Hl29-2254 
NC Ratiagh, EMA Inc. ..................... 919-847-8800 
VA Fairfax, Schibley Assocs. ............. 703-591-3008 

Local Distributors 
CA Cupertino, Etctm. Resources. . . . . .. . .. 408-996-8858 

COMPACT POWER COMPANY, 17282 Orange Drive, 
Yorba Linda, CA 92686, Tel: 714-996-5826; SIs. Mg,: 
Charles Lindberg .......•........•..........••.. 002090 

COMPACT SOFTWARE, INC. 463 McLean Boulevard, 
Paterson, NJ 07504, Tel: 201-661-1200, TaEX: 130073, 
FAX: 201-661-8361; FSC No.: 43304; Sis. Mg': Jerry 
Brocklehurst 

COMPAA, D.GW. Electronics Corporation, 85 Spy Ct., 
Markham, Ontario, Canada L3R 4Z4, Tel: 416-475-8500, 
TaEX: 06-966600, FAX: 416-475-4156 

COMPEX CORP, Taunton Professionat Park, 238 Taunton 
Blvd, Medford, NJ 08055, Tel: 609-596-9388, FAX: 609-
596-3462; EmpL: 24 . 

Local SaIe8 Offices & Reps 
CA North Hollywood, Crown Etctms.. Inc. 

CA Saratoga. E Reid Miller, Corp. ....... . 
NH Amherst. Catlahan Assocs. .........•. 
NJ Englewood, Cooper Assocs. ......... . 
NJ Morrestown, S1em Assocs. .......•.... 
OH Lancaster, Cain-Fortaw Co. Inc. .•...•. 
TX Dallas. Texas Avionics •.........•..•.. 
Can Naapean, Ont., Intrade Canada, Inc. ... 

213-877-3550 
408-257-8927 
603-883-9000 
201-871-4985 
609-234-0661 
614-854-4600 
214-363-6324 
613-727-1272 

COMPLEXX SYSTEMS, INC, Astrocom Corp., 4930 
Research Dr, Huntsville, AL 35605, Tel: 205-83G-431 0; 
Empl: 30; SIs. Mgr: Kent Johnson; Dis/. Mgr: Bob Claeys 
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COMPLI Manufacturers and Sales Offices Directory 

COMPLIANCE DESIGN INC, 593Massachusells Ave., COMPUTER AVIONICS, See CAC Microcircuits. Inc. 
BoxborQ. MA 01719, Tel: 617-264-4668, TWX:'317-632-
DASH. FAX: 617-263-7086; SIs. Mgt:: Harry Davis . 

COMPONENT GENERAL, INC. 13620 Wright Cir. 
Tampa,Fl33626, Tel: 81:M155,6655,FAX:813-855-2761; 
~L: 30; SIs. Mgt:: James A Cook 

LocsJ Sales Offices '" RePs 
CA Palo Alto, Mollard MkIg. ..•.....•. , ••.. 
DC Washington, M Lader Co. ............ . 
MA Andover, Bee Assoc. ................. . 
MN Minneapolis, Comstrand ••••..••. : .••. 
MO Grandview, A. A. Burton ............ .. 
tN Buffalo. Ed Westgren Assoc. ..... : ... . 
tN New Rochelle, Rober1 Diamond Inc. •. 
PA Lafayette HII~ M. Lader Co. .......... . 
PA Murrysville, Pittsburgh Sis. Assoc. .... . 
EXP CT, New Canaan. Control Devices· .••. 

415-961-()458 
202-296-2497 
617-475-2124 
612-788-9234 
816-763-5385 
716-632-0011 
914-632-2828 
215-825-3177 
412-327-3268 
2Q3.966-7311 

CONlPONENT MFG. SVC., INC.,l Coniponent Park, W. 
Bridgewater, MA 02379, Tel: 5Q8-58<Hllll, FAX: 508-559-
9893; ~l: 600; SIs. Mgt:: Scott Allen; Oist. Mgt:: Wayne 
Douglas ........................................ C-1304 

COMPONENT RESEARCH CO. INC., 1655-26 St, 
Santa Monica, CA 90404, Tel: 213-829-3615, TWX: 910-
343-6864; FSC No.: 12517;Multiple; E"1ll: 230; SIs. Mgr: 
Sylvia Kellerman ......•.•..••............ A-1031-1069 

COMPONENTS CORP.,6 Kinsey PI., Denville, NJ 07834, 
Tel: 201-827-0290, FAX: 201-361-5801; FSC No.: 26364; 
ErJ1ll: 20; SIs. Mgr: W. H.Gordon 
........•.....•......•........•.... .C-1306-1307, 1703 

Local Sales Offices & RePs 
CA Laguna Nigue~ $MC SIs. ............. 714-240-8309 
CA Santa Cruz, LeRep ................... 408-458-0667 
Fl Orlando, CAB, Inc. .................... 305-898-7444 
IL Rolling Meadows, Heartland Tech. MkIg. 

....................................... 312-577-9222 
MN Hopkins, S. J. Collins & Assocs. ....... 612-933-7661 
NJ New Brunswick, Synergy Sis. ..•...... 201-828-5090 
OH Worthington, The Dynel Co. .. .. .. .. .. . 614-436-9452 
OR BeevertQn, LeRep .................... 503-626-7978 
TX Dallas, deforest SIs. Co. .. ....... .. . .. 214-349-3290 
EXP France, Charles Thayer ............... 33-50.73.69.13 
can Mississauga, On!., T. W. Wilson Sis. ...• 416-677-8200 

Local Distribulols 
AZ. Tempe, Control Design Supp. ........• 
CA Anaheim, Bisoo IneIs. ................ . 
CA Anaheim, Control Design Supp. ..••..• 
CA Los Angeles, Strassner Sis. Co ..•.•..• 
CA Manhattan Bc~ Prime Electro Prods. 

602-829-7981 
714-635-0380 
213-802-2429 
213-242-8823 

....................................... 213-379-3642 
CA San Carlos, Control Design Supp. • • . • • 415-592-4808 
CA San Jose, Bisoo IneIs. ................. 408-435-8980 
Fl AHamonte Springs. Control Design Supp. 

............... ,....................... 305-788-3220 
GA Stone MIn., Control Design Supp. ..... 404-979-3502 
IL Franktin PI<., Bisoo IneIs. ............... 312-451-1230 
IL Genoa, Control Design Supp. ......... 815-784-6519 
IN Indianapolis, Control Design Supp. .... 317-788-0551 
IA Marion, Control Design Supp ........ :. 319-373-2923 
MA Northboro, Pap; Supp. Co. ............ 617-393-3127 
MA Wobum, Bisoo IneIs. .................. 617-938-8590 
MN Minneapolis, Control Design Supp. .... 612-721-1628 
MO StLouis, Control Design Supp. ....... 314-426-3150 
NJ Englewood, DC Elctrns. • , .. .. .. .. .. .. . 201 "569-0975 
tN Ml Vernon. OAR Indl EIcIms. ......... 914-899-2224 
NC Charlotte, Control Design Supp. • . . . . .. 70+588-4410 
OH Centerville, Industrial Prods. Distbg. ... 513-435-2086 
PA MalVern, Control Design Supp. . . . • . . . • 215-~150 
TJ( Arington, Bisoo Inds. ................. 817-640-7046 
TX Dalles, Control Dasign Supp........... 214-358-0489 
WI New Berlin, Control Design Supp. ..... 414-784-1016 

COMPONENTS DIY .. Sangamo Weston, Inc. Box 128, 
Pickens, SC 29871, Tel: 803-878-6311, TELEX: 57~1, 
TWX: 81 0-397-2496; FSC No.: 00853; SIs. Mgr: Bob Hand 

COMPONENT SPECIALTIES CORP. 9143 E La Rosa 
Dr. Temple City, CA 91780, Tel: 213-263-0015, FAX: 818-
287-7189; FSC No.: 28984; Ernpl: 45; SIs. Mgr: D.A. Heins 

COMPUCART, Versa Tee Corp., 107 N. Rome Ave., 
T8rJ1l8, FL 33606, Tel: 800-237-9024, 813-251-2431; 
E"1ll: 25 

COMPU-MECH INC. 5242 Angola Rd., Toledo, OH 43615, 
Tel: 419-535-6702, TWX: 510-601-7362, FAX: 419-535-
0805; SIs. Mgr: John Stanley III 

COMPUMOTOR CORPORATION, 1179 N. McDowell 
Blvd., Petaluma, CA 94952, Tel: 707-778-1244 

COMPUTALKER, Compuvoice, Inc., 1119 Colorado 
Ave., Ste. 115, Santa Monica, CA 90401, Tel: 213-393-
7781; E"1lL: 1; SIs. Mgr: Lloyd Rice; Oist. Mgr: Uoyd Rice 

COMPUTER CABLE & PRODS. .INC., Vertex 
Computer Cable & Products 

C COMPUTER COMP~NENTS INC. 

FAX: 914-738-6706 
COMPUTER COMPONENTS, INC., 629 Fifth Ave., 

Pelham, NY 10803, Tel: 914-738-1611; FSC No.: 12985; 
Ernpl: 25; SIs. Mgt:: John Hunsicker; Dis!. Mgr: John 
Hunsicker ...................................... B-1394 

COMPUTER CONVERSIONS CORP., 6 Dunton Ct, E 
Northport, tN 11731, Tel: 516-261~oo, TWX: 510-226-
0448, FAX: 518-261-3308; FSC No.: 51086; Ernpl.: 100; 
SIs. Mgr: S. J. Renard .................... 001144-1145 

Local Sa/es Offices & Reps 
CA N. Hollywood, Crown EIcIms. .......•. 
CA San Carlos, Cymatix ................. . 
IL Hoffman Estatas, Bu-Nell Engrg. Co. .. 
IL Westmont GnH Sis. ................ .. 
IN Mishawaka, Engrd. Sis. .............. . 
IA Hoffman Estates, Bu-Nell Engrg. .•...• 
MA Brookline, Technology Prod. Grp. ...•. 
MI Newport, Industrial Sensors, Inc. ..•..• 
NM Albuquerque, Fry-Gates ............. . 
tN Moravia, Electro\ech Sys. ............ . 
NC Kanapolis, Bass & Assocs. ........... . 
OH Cincinnati, Rilco ..................... . 
PA Ingorna, Greys Glass ................ . 
TX Humble, Automated Dynamics ....... . 

213-877-3550 
415-592-8076 
312-843-8600 
312~2535 
219-255-5111 
312-843-8600 
617-731~ 

313-289-3374 
505-262-1525 
315-497-1598 
70+933-1762 
513-271~ 
412-366-6664 
713-852-9500 

COMPUTER DESIGN & APPLICATIONS INC., 411 
Waverly Oaks Rd., Wattham, MA 02154, Tel: 617~7-
1900, TELEX: 232-2240; SIs. Mgr: Thomas GoUash 

COMPUTER DEVICES, 749Mlddlesex Turnpike, Nutting 
Lake, MA 01885, Tel: 617~980, TELEX: 949398; 
ErJ1ll: 60; SIs. Mgr: SandraR Clark; Dist. Mgr: Dick 
Leeman 

COMPUTER DYNAMICS SAlES, 107 S. Main St, Greer, 
SC 29651, Tel: 803-877-8700; Sis. Mgr: Bruce Alexander 

COMPUTER INSTRUMENTS, 100 Madison Ave., 
Hempstead, NY 11550, Tel: 518-463-8200, TWX: 51 0-222-
4189, FAX: 518-463-9327; Ernpl: 50; Sis. Mgr: B. Peskin 

COMPUTER MAINTENANCE CORP. 405 Murray Hill 
Pkwy, East Rutherford, NJ 07073, Tel: 201-8~707, 
TELEX: 132-158; Ernpl: 105; SIs. Mgr: Arthur Young 

FAX: 818-882-0492 
COMPUTER OPTICAL PRODUCTS, INC., Sub. of 

Hathaway Corp. 9321 Elon Ave., Chatsworth, CA 
91311-6910, Tel: 818-862-0424, TELEX: 19-33-73-UD; 
E"1ll: 50; SIs. Mgr: Neal Hinkle ............... 801883 

Local Sales Offices & Reps 
AL Huntsville, DHR MkIg. .............. .. 
CA Santa Clara, Fahrner-Miller Assocs. •.. 
CO Englewood, Dynalech, Inc ..••••••....• 
CT Wethersfield, Underwood Sis., Corp. .. 
FL Maitland, EIR, Inc. ' .................... . 
IL Addison. Vikeland Sis. .............. .. 
IN Fort Wayne, Denton MkIg. .......... .. 
MA Lowel~ Underwood SIs. Corp. •...•.... 
MN St PauWikeland Sis. ................ . 
NC Research Triangle Park, DHR MkIg. ••. 
OH Cincinnati, Stegman-Blaine Mktg. Inc. 

OH Cleveland, Stegman-Blaine Mktg., Inc. 

OH Vandalia, SIegman-Blaine Mktg., Inc. •. 
OR BeavertQn, General EIctrns. ••...•.•... 
TX Austin, A.F. Kimball Co. Inc. ........•• 
TX Houston, A.F. Kimball Co., Inc. ........ 
TX Richardson; RF. Kimball Co., Inc. ...•. 
lIT Layton, Dynatech, Inc. ............... . 

205-533-5165 
408-727-9800 
303-773-2830 
203-583-3046 
305-660-9600 
312-932-8425 
219-488-0665 
617-258-8191 
612-845-4847 
919-781-1961 

513-729-1989 

216-475-1515 
513-890-7975 
503-641-5286 
512-443-5284 
713-840-0590 
214-231-3447 
801-548-4937 

VA Vinton. DHR MkIg. ........ ,........... 804-359-8603 
WA .' Renton, GeneraiEIctrns. ....•.•...••.. 206-228-9505 

COMPUTER PERIPHERALS INC. 2635 Lavery Ct, Ste. 
5, NewbIll)! PI<., CA 91320, Tel: 805-499-5751, 8OQ-854-
7600,TELEX: 759299CPI, FAX: 805-49&-8849; ErJ1ll: 50; 
Oist. Mgr; Mike Krunic 

COMPUTER POWER INC. 124 W.Main St, High Bridge, 
NJ 08629, Tel: 201-638-8000, 800-526-5086, TELEX: 
847481; FSC No.: 3643; Ernpl: 185; SIs. Mgt:: J. Rober1 
HoeIIIer; D;st. Mgt: J. Rober1 HoefIIer 

.cDmpuTER1~ PRDDUt:T5 w 

POWER conVERSIon 

FAX: 305-971-7526 
COMPUTER PRODUCTS INC., Po_r 

Conversion, 2900 Galeway Drive, Pompano Bc~ Fl 
33089-4803, Tel: 305-974-5500; FSC No.: 62125; Empl: 
1900; SIs. Mgr: Norm S. Berkowitz; Oist. Mgr: Edward N. 
Bennett ,.............. 001096-1098, 1496, 1639-1674 

Local Sales Offices & Reps 
AL Huntsville, Electro-Mech Sis. Engrg. .. . 
AZ. Scottsdale, Summit Sis. .............. . 
CA Los Angeles, Wiley Co. ............. .. 
CA Ontario, Bylewide Mktg., Inc. •.•..•.... 
CA San Diego, Wiley Co. ............... .. 
CA Santa Clara, Criterion Mfrs. Reps. .... . 
CO Aurora, Electrodyne ................. .. 
NC Raleigh, Electromech Sis. Engrg. Co. .. 
Fl Oviedo, Conley & Assocs. .......... .. 
GA Atlanta, ElecIro-Mech Sis. Engrg. ....•. 
IL Itasca, Janus, Inc. .................... . 
IN Indianapolis, SAl MkIg. Corp. ......•... 
IA Boise, Cascade Comps. ............ .. 
KS Leawood, Dy-tronix, Inc. ............ .. 
KS Wichita, Dy-tronix, Inc. .............. .. 
MD Columbia, Professional Reps. ........ . 
MA Norwood, MPS EIctrns. .............. . 
MA Woburn, Alpha Omega SIs. .......... : 
MI Fenlon, SAl MkIg. Corp. ............. .. 
MN Minneapolis, Stan Clothier Co. . ...•..• 
MO Bridgeton, Dy-tronix, Inc. ............ .. 
NJ Hasbrouch Hgts., Comp-Tech. Sis. .. .. 
NM Albuquerque, Summit SIs. ........•... 
NY Binghamton, Empire Tech. Assocs. .. . 
tN Great Neck, F & F Metro, Inc. ........ . 
NY Rochester, Ernpire Tech ............ .. 
tN Skanealeles, Empire Tech .......... .. 
NC Raleigh, Zucker Assocs., Inc. .......•.. 
OH Columbus, SAl MkIg. Corp. .•..•.....• 
OH Dayton, SAl MkIg. Corp. .............. . 
OH Shaker Hgts., SAl MkIg. Corp. ....... .. 
OK Tulsa, Ammon & Rizos ............. .. 
OR Beaverton, Micro Sis. ................ . 
PA Erdenheim, Ornni SIs., Inc. .......... .. 
TN Jonesville, Bectromech Sis. Engrg. Co. 

TX Austin, Ammon & Rizos .............. . 
TX Houston, Ammon & Rizos ... -: ...... .. 
TX Richardson, Ammon & Rizos ........ . 
lIT Satt Lake City, Electrodyne, Inc. •...... 
WA Bellevue, Micro SIs., Inc. ............ .. 
WI Milwaukee, Janus, Inc. .............. .. 
Can Lachine,Quebec, Bytewide Mktg., Inc. 

205-880-0592 
802-998-4950 
213-666-1611 
416-675-1868 
619-453-9018 
408-988-6300 
303-895-8903 
919-790-0104 
305-365-3293 
40+447~78 
312-250-9650 
317-545-1010 
208-343-9886 
913-339-6333 
316-938-0884 
301-381-7460 
617-7~7oo 
617-933-0237 
313-750-1922 
612-944-3456 
314-291-4777 
201-228-7400 
505-343-9886 
807-772~1 
516-492-4080 
716-425-3775 
315-685-5703 
919-782~ 
614-451 ~778 
513-435-3181 
216-751-3633 
918-663-8788 
503-645-3754 
215-233-4600 

615-753-2964 
512-454-5131 
713-781-6240 
214-644-5591 
801-284-8050 
206-451 ~588 
414-542-7575 

....................................... 514-636-4121 
Can Ottawa, Ont, Bylewide MkIg. .......... 613-728-0031 
can West Vancouver B.C. Blakewood EIcIms. Sys., Inc. 

................... , ... .. .... .......... 804-261-8099 

Local DistribU10rs 
AL Huntsville, Bellinds. .................. 205-837-1074 
AL Huntsville, Marshailinels. ••.••.•••...• 205-881-9235 
AL Huntsville, Schweber EIctrns. ... '. . . • . • 205-895-0480 
AZ. Phoenix, MarshalllneIs. ...•.••.•....•. 602-496-0290 
AZ. Phoenix, Schweber Elctrns. ........... 602-997-4874 
AZ. T8rJ1l8, Anlhem/Uonex .............. 802-966-6600 
AZ. Tempe, Bellinds. ..................... 602-996-7800 
AZ. Tempe, Marshallinds. ......... ;...... 602-968-6181 
CA canoga Park, Schweber EIcIms. ...... 818-999-4702 
CAChatsworth, Anthem/Uonex .......... 818-700-1000 
CA Chatsworth, Marshailinels. ............ 818-407-4100 
CA EI Monle, Marshallinds. .............. 818-459-5500 
CA Garden Grove, Beilinels. .•....•....... 714-895-7801 
CA Gardena, Bellinds. ................... 213-515-1800 
CA Gardena, SchWeber Elctms. .......... 213-327'l!409 
CA Irvine, Anlhem/Uonex ................ 714-768-4444 
CA Irvine, Marshallinds. .................. 714-458-5395 
CA Irvine, Schweber Elctrns. 

........................ 714-863-0200/213-537-4321 

648 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988' 



Manufacturers and Sales Offices Directory 
CA Los Angelas, Bell Inds. . • . . . . . • . . . . . . . . 213-826-6778 
CA Milpitas, Marshall Inds. .. . . . . . . . . . . . . . . 408-943-4600 
CA Milpitas, Power Systems Distrs. ....... 408-263-1063 
CA MIn. View, Bellinds. .................. 415-96().1440 
CA N. Hollywood, a J. Wane Entprs....... 213-877-5518 
CA Rancho Cordova, Marshallinds. ...... 916-635-9700 
CA Roseville, Bellinds. ................... 916-969-3100 
CA Sacramento, Anthem/Lionex ......... 916-922-6800 
CA Sacramento, Schweber EIctms. ..•..•. 916-929-9732 
CA San Diego, Anthem/Lionex .........•. 619-546-7893 
CA San Diego, Belllnds. .................. 619-266-1277 
CA San Diego, Marshallinds. ........... " 619-576-9600 
CA San Diego, Schweber Elctms. . . . . . . . .. 619-450-0454 
CA San Jose, Anthem/Lionex ............ 408-295-4200 
CA San Jose, a J. Wone Entprs. . . . . . • . . •. 406-731-3433 
CA San Jose, Schweber E\ctms. ... . . • . . .. 406-432-7171 
CA Sunnyvale, Belllnds. .... 408-734-8570,406-773-1100 
CA Thou$8lld Oaks, Bellinds. ............ 805-499-6821 
CO Englewood, Anthem/Lionex .....•..•. 303-790-4500 
CO Englewood, Schweber E\ctms. ........ 303-799-0258 
CO Thomton, Marshallinds. .............. 303-451-8383 
CO Wheat Ridge. Bell Inds. ............... 303-424-1985 
CT Danbury, Schweber Elctms. . . . . . . . . . .. 203-746-7080 
CT Meriden, Anthem/Lionex ............. 203-237-2282 
CT Wallingtord, Marshallinds. ............ 203-265-3822 
FL AHamonte Springs. Schweber Elctms. 

.................•..................... 305-331-7555 
FL Deerfield Bch, BelI1nds. ........•..... 305-421-1997 
FL EI Monte Springs. Marshall Inds. ...... 305-841-1878 
FL F1 Lauderdale, Marshallinds. ......... 305-977-4880 
FL Largo. Bellinds. ...................... 813-541-4434 
FL Ovieda, Aztech E\ctms. ............... 305-365-2241 
FL Pompano Bch, Schweber Elctms. .... 305-977-7511 
FL Sl Petersburg, Marshallinds. ......... 813-576-1399 
GA Norcross. Bell Inds. ................... 404-662-()923 
GA Norcross. Marshall Inds. .............. 404-923-5750 
GA Norcross, Schweber Elctms. .......... 404-449-9170 
IL Elk Grove, Bellinds. ............•..... 312-840-0474 
IL Elk Grove, Schweber E\ctms. ......... 312-364-3750 
IL Elk Grove VI, Anthem/Lionex ........ 312-640-6066 
IL Schaumburg, Marshallinds. .......... 312-490-0155 
IL Urbana, Bellinds. ..................... 217-326-1077 
IN Fort Wayne, Bell Inds. ................ 219-424-2433 
IN Indianapolis. Bellinds. .. 317-845-0737,317-299-5487 
IN Indianapolis. Marshallinds. ........... 317-297-0483 
IA Cedar Rapids. Bellinds. .............. 319-395-0730 
IA Cedar Rapids, Schweber Elctms. ..... 319-373-1417 
KS Laxena, Marshallinds. ................ 913-492-3121 
KS Overland Park, Schweber Elctms. . . . .. 913-492-2922 
MD Columbia, Anthem/Lionex ............ 301-381-{)040 
MD Columbia, Aztech Elctrs. .............. 301-995-6800 
MD Gaithersburg, Marshallinds. .......... 301-840-9450 
MD Gaithersburg, Schweber Elctms. ...... 301-840-5900 
MA Bedford, Schweber Elctrns. ........... 617-275-5100 
MA Wilmington, Anthem/Lionex .......... 617-657-5170 
MA Wilmington, Jaco Elctms. ............. 617-273-1860 
MA Wilmington, Marshallinds. ............ 617-656-0810 
MA Winchester, Bellinds. ................. 617-729-5800 
MI Ann Arbor, Bellinds. .................. 313-971-9093 
MI Livonia, LWC Distrs. .................. 313-464-7700 
MI Livonia, Marshalllnds. ................ 313-525-5850 
MI Livonia, Schweber EIctms. ......•..•.. 313-525-8100 
MN Edina, Schweber E\ctms. ............. 612-941-5280 
MN Plymouth, Marshallinds. .............. 612-559-2211 
MO Bridgeton, Marshall Inds. . . . . . . . . . . . . .. 314-291-4850 
MO Earth City, Schweber Elctms. ......... 314-739-0526 
NH Hudson, Bellinds. .................•.. 603-682-1133 
NH Manchester, Schweber Elctms. ....... 603-625-2250 
NJ Fairfield, Anthem/Lionex.............. 201-227-7960 
NJ Fairfield, Marshaliinels. ............... 201-862-0320 
NJ Fairfield, Schweber Elctms. ........... 201-227-7680 
NJ Ml Laurel, Marshall Inds. ............. 609-234-9100 
NM Albuquerque, Bellinds. ............... 505-292-2700 
NY Farmingdale, Belllnds. .............•.. 516-752-9303 
NY Hauppauge, Anthem/Lionex .......•.. 516-273-1680 
NY Hauppauge, Jaco Elctms. . . . . . . . . . . . .. 516-273-5528 
NY Hauppauge, Marshallinds. .........•.. 516-273-2424 
NY Johnson City, Marshallinds. .......... 607-796-1611 
NY Rochester, Marshallinds. ............. 716-235-7620 
NY Rochester, Schweber Elctms. ......... 716-424-2222 
NY Westbury, Schweber Elctms. .......... 516-334-7474 
NC Raleigh, Century Elctms. .. . . . . . . . . . • .. 919-782-2116 
NC Raleigh, Marshall Inds. . . . . . . . . . . . . . . .. 919-876-9882 
NC Raleigh, Rasco/Raleigh ...........•.. 919-781-5700 
NC Raleigh, Schweber Elctms. ........... 919-876-0000 
OH Beechwood, Schweber Elctms. ....... 216-464-2970 
OH Dayton, Bell IneIs. ..................... 513-435-6765 
OH Dayton, Marshallinds. ...............• 513-236-8068 
OH Dayton, Schweber Elctms. ............ 513-439-1800 
OH Solon, Marshalllnds. .................. 216-246-1768 
OH Westerville, Marshallinds. ... , ........ 614-891-7560 
OK Tulsa, Norvell'EIctms. ................ 916-254-6806 
OK Tulsa, Schweber Elctms. . . . . . . . . . . . . .. 916-622-6000 
OR Beaverton, Almac Elctms. ........... " 503-629-8090 
OR Beaverton,Anthem/Lionex ........... 503-643-1114 
OR Beaverton, Marshallinds. ............. 503-644-5050 
OR Lake Oswego, Bell Inds. .............. 503-241-4115 
PA Horshem, Anthem/Lionex ............ 215-443-5150 

PA HorSham, Schweber Elctms. •......... 
PA Norristown, Century Elctm. Comps. ... 
PA Pittsburg, Schweber Elctms. •......... 
PA Pittsburgh, Marshallinds. ............ . 
TN Nashville, Bell Inds. .................. . 
TX Austin, Marshall Inds. ................ . 
TX Austin, Norvell EIctms. ............... . 
TX Austin, Schweber Elctms. ............ . 
TX CarrolHon, Marshall Inds. ............ . 
TX Dallas, Norvell EIctms. ............... . 
TX Dallas, Schweber EIctms. ............ . 
TX Houston, Marshall Inds. .............. . 
TX Houston, Norvell Elctms. ............. . 
TX Houston, Schweber Elctms. .......... . 
TX Richardson, Bellinds. ................ . 
UT SsH Lake City, Anthem/Lionex ....... . 
UT SaH Lake City, Bell Inds. ............. . 
UT SaH Lake City, Marshall Inds. ........ . 
WA Bellevue, Aimee Elctms. ............. . 
WA Bellevue, Bell IneIs. .................. . 
WA Bellevue, Marshallinds. .............•. 
WA Redmond, Anthem/Lionex ........... . 
WA Spokane, Aimee Elctms. ............. . 
WI Brookfield, Marshallinds. ............ . 
WI New Berlin, Schweber E\ctms. ....... . 
WI Waukesha, Ben IneIs. ................ . 
Can Brampton, Ont, Zentronics ........... . 
Can Calgary, Ma, Future Elctms. ......... . 
Can Calgary, AHa, Zentronics ............ . 
Can Downsview, Ont, Future Elctrns. ..... . 
Can Edmonton, AHa, Future Elctms. ...... . 
Can Montreal, Que., Zentronics ....•....... 
Can OHawa, Ont, Future Elctms. ......... . 
Can OHawa, Ont, Zentronics , ............. . 
Can Pointe Claire, Que, Future Elctms. ... . 
Can Richmond, ac, Zentronics .......... . 
Can Saskatoon, Saskatchewan, Zentronics 

can Ste, Foy, Que" Future Elctms. ........ . 
Can Vancouver, ac., Future Elctms ....... . 
Can Winnipeg, Mani, Future Elctrns ....... . 
Can Winnipeg. Mani., Zentronics .......... . 

215-441-0600 
215-631-5400 
412-963-6804 
412-963-0441 
615-367-4400 
512-837-1991 
512-837-5555 
512-339-0068 
214-233-5200 
214-233-0020 
214-661-5010 
713-895-9200 
713-777-1668 
713-764-3600 
214-690-0466 
801-973-8555 
801-972-6969 
601-465-1551 
206-643-9992 
208-747-1515 
206-747-9100 
206-681-0850 
509-924-9500 
414-797-8400 
414-764-9020 
414-547-6879 
416-451-9600 
403-235-5325 
403-272-1021 
416-636-4771 
403-436-2858 
514-737-9700 
613-820-8313 
613-226-8840 
514-694-7710 
604-273-5575 

306-955-2202 
416-682-5775 
604-294-1166 
204-786-7711 
204-694-1957 

COMPUTER SYSTEM ASSOCS, 7564 Trede SL San 
Diego, CA 92121, Tel: 619-566-3911, TELEX: 333693, 
FAX: 619-566-0581; Empl.: 15; Sis. Mg,: Bill Reed; Dis/. 
Mgr: Bill Reed 

COMPUTER SYSTEM PRODUCTS, 14305 21 st Ave. N., 
Minneapolis. MN 55447, Tel: 612-476-6866, 800-422-
2537, FAX: 612-476-6966; Empl.: 50; SIs. Mg': Tom 
Quanbeck; Dist. Mg,: Tom Quanbeck 

COMPUTER TERMINAL SYSTEMS, INC., 75 Mall 
Drive, Commack, NY 11725-5703, Tel: 516-684-5260, 
TELEX: 291411, FAX: 516-864-5878; Empl.: 50; SIs. Mg': 
Paul Onish 

COMPUTERWARE, INC, 8480-1 Tyco Rd, Vienna, VA 
22180, Tel: 703-821-8200; EmpL: 18; SIs. Mg,: Betsy 
Henderson 

COMPUTERWISE, 302 N. Winchester, Olathe, KS 68062, 
Tel: 913-829-0600, TELEX: 705337; Empl.: 20; Sis. Mg,: 
William W. Brown; Dis/. Mg,: William W. Brown 

COMPUTROL, MODCOMP, an AEG Co, 15 Ethan Allen 
Hwy, Ridgefield, CT 06877, Tel: 203-544-9871, TELEX: 
643358, FAX: 203-544-8833; Empl.: 85; SIs. Mg': C. R. 
Wane 

COMPUTRON DISPLAY SYSTEMS, Xcel 
Corporation, 3100 New York Drive, P~ena, CA 
91107, Tel: 816-791-5600, TELEX: 67-5485, TWX: 910-
586-3794; FSC No.: 07126; Empl.: 300; SIs. Mg,: R. Van 
Hom; Dist. Mg': Kathy Privett ........... " .. ... 8'1055 

COMSPEC INC., 10700 Hammerly,SuHe 120, Houston, TX 
77043, Tel: 713-461-4487, FAX: 713-461-6846; Empl.: 15; 
SIs. Mg': T. A Paine; Dis/. Mg': T. A Paine 

~ comstron corpofntion 

FAX: 516-756-1167 
COMSTRON CORP., 10 Hub Dr., Melville, NY 11747, Tel: 

516-756-1100, TWX: 310-497-3525; Empl.: 120 
........................... A'1359, 1639; 0'1234-1235 

Local Ss/es Offices & Reps 
AL HuntsvillE!. Southern Mktg. Assocs. .... 305-682-7317 
AZ Phoenix, Tech. Mktg. Specialists. . .. .. 602-582-4800 

CONDOR 
CA Anaheim, Blair Assocs. ............... 714-220-1201 
CA Ssnta Clara, Ward Davis Assocs. ..... 406-245-3700 
CA Woodland Hills, Southem CA Tech. SIs. 

· . . • . . . . .. . . . .. . . . . . . . . . . . . .. .. . . . . . . .. 816-704-9087 
CO Denver, Tech. Mktg, Specialists....... 303-691-5620 
FL longwood, Southern Mktg, Assocs. ... 305-682-7317 
FL Satellite Bcho, Southern Mktg. Assocs. 

GA Marietta, Southern Mktg. Assocs. .... . 
IL Arlington Hgts.. Oytec Central ........ . 
IN Indianapolis, Oytec Central .......... . 
KS lenexa, Oytec South ............... .. 
MD Rockville, Creative Mktg, ............. . 
MD Rockville, Creative Mktg. Assocs. .... . 
MA Lexington, R. J. Sickles ............. .. 
MA Lexington, R.J. Sickles Assocs. ...... . 
MN New Hope, Baltz Assocs. ............ . 
MO Maryland Hgts., Oytec South ......... . 
NJ Teaneck, Sci. Dves. East ............. . 
NM Albuquerque, Tech. Mktg. Specialists 

305-777-8629 
404-565-0603 
312-394-3380 
317-297-5968 
913-686-0215 
301-251-4100 
301-251-4100 
617-682-5100 
617-682-5100 
612-546-8520 
314-739-0665 
201-837-1004 

· . . • . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. 602-582-4600 
NY Melville, Cames Assocs. .............. 516-694-1600 
NY Whi\ney Pl, TAE-Rep .. . . . .. .. .. .. . . .. 607-692-3705 
NC Greensboro, Southem Mktg, Assocs. 

....................................... 919-282-6001 
PA Horsham, Pennsylvania ScI. Dves. .... 215-956-0700 
PA SpringhOuse, Pennsylvania Sci. Dves.. Inc. 

· . . • . . .. . .. . . . .. . .. . . . . .. .. . . . . . . . . . . .. 215-643-3335 
WI Brookfield, Oytec Cen. ................ 414-792-0320 
WI Brookfield, Oytec Cantral, Inc. ......... 414-792-0320 
Can OHawa, Ont, AIM Elctms. ..•.......... 613-722-8268 

COMTECH MICROWAVE CORP, Comtech Corp, 63 
Oser Ava, Hauppauge, NY 11768, Tel: 516-435-4646, 
TELEX: 221-234 CMTCH; FSC No.: 31196; SIs. Mg,: J. 
Tardi 

COM/TECH SYSTEMS, INC, 10 Halyard Ad., Valley 
Stream, NY 11581-2813, Tel: 516-791-1175; Empl.: 10 

COMTEC INFORMATION SYSTEMS, INC, 53 John 
St, Cumberland, RI 02864, Tel: 401-724-8500, TWX: 710-
387-1171; EmpL: 60; SIs. Mg,: R. A Hamilton 

CONAP, INC., 1405 Buffalo SL Olean, NY 14760, Tel: 716-
372-9650, TWX: 510-245-2769; Empl.: 120 

CONCEPT INDUSTRIES, App-Rep, Inc, 3641 San 
Gabriel River Pkwy, Pico Rivera, CA 90660, Tel: 213-699-
0918,800-255-2666, FAX: 213-692-8947; EmpL: 25; SIs. 
Mg,: Rosemary Martinez; Dis/. Mg,: Kathy Sawyer 

CONCORD ELECTRONICS CORPORAnON,30 
Great Jones SL New York, NY 10012, Tel: 1-212-777-
6571, TWX: 710-581-4930, FAX: 1-212-995-0161; FSC 
No.: 18310; Empl.: 225; SIs. Mg,: Josie Wheaton 
. .... . . .. . ... .... . .. . . . ... . .. ..... .. C'1308-1309, 1704 

CONDENSER PRODUCTS, 2131 Broad SL Brooksville, 
FL 34609, Tei: 904-796-3561, FAX: 904-799-0221; EmpL: 
30; SIs. Mg': Bill Mason 

c INC. 
DC. POWER SUPPLIES 

FAX: 805-487-8911 
CONDOR D.C. POWER SUPPLIES, INC., 2311 

Statham Pkwy, Oxnard, CA 93033, Tel: 805-468-4565. 
TWX: 91 0-333-0681; Empl.: 250; Sis. Mg,: Dan Horan, VP 
Mktg.; Dis!. Mg': Deborah Perez ......... 0e1676-1677 

Local Sales Offices & Reps 
AZ Phoenix, CPS Assocs. Inc. ............ 602-246-1097 
CA Brea, Masco Elctrns. .................. 714-529-0866 
CA San Jose, OCI Assocs. ............... 408-432-1070 
CO Denver, AKI Entprs. .•.....•........... 303-368-4468 
GA Marietta, FLW Southeast Inc. ......... 404-424-1731 
IL Schaumberg, Engrg, Prods. ........... 312-682-7640 
IN Greenfield, Engrg. Prods. ............. 317-894-7156 
IA Cedar Rapids, Palatine ............... 319-365-8071 
MA Taunton, Focus EIctms. SIs, Inc. ...... 617-824-3840 
MI Southfield, L H. Dickelman ........... 312-353-8210 
MN Edina, Engrg. Prods. .................. 612-835-9022 
MO Blue Springs. Palatine ................ 816-229-4007 
NJ Medford, Comp. ConsUs. ........•..... 609-654-5300 
NY Pittsford, C. W. Beach. . .. . . .. . .. . .. . . . 716-586-3200 
NY Yonkers, Sonkin Assocs............... 914-966-8282 
OH Cincinnati, Stegman Blaine ........... 513-729-1969 
SC Greenville, RF SIs. .............. :..... 803-234-6931 
TX Dallas, M Rep ........................ 214-349-5523 

EEM 1ge5 North American offices only. For worldwide reps & distributors, see Vol. W. 649 



CONDOR 
Can N. Vancouver, Be, Jerome & Francis 

Local Distributors 
AL Huntsville, T.E. Southeast ............ . 
AZ Phoenix, Aerospace S.W ............. . 
CA Anaheim, PaceSetter Elclms. ......... . 
CA Bakersfield, Kern Elec. .............. .. 
CA Costa Mesa, FLW .................. .. 
CA Hayward, FLW ...................... .. 
CA Orange, Milgray .................... .. 
CA Sunnyvale, Pacesetter EIctms. ....... . 
CA Sunnyvale, SierraWest ........ :: .... . 
CO Westminster, Future Elclms. ..•...•... 
FL Ft Lauderdale, Allied ................ . 
FL Winter PI<., Milgray ..•..•.... : ........• 
GA Decator, Allied .......... : ........... .. 
IL Elgin, Allied ......................... .. 
IL SchaumbE!r!l, Engrg. Prods. .......... . 
KS Overland PI<., Milgray ................ . 
MD Columbia, Milgray .................. .. 
MD Columbia, Vantage .................. . 
MD Marlow Hgts., Allied .................. . 
MD Wheaton, Brimberg Sis. ....... ; ...... . 
MA Westborough, Future EIctms. ........• 
MA Wilmington, Allied .................. .. 
MI Ann Arbor, McNaughton-McKay ..... . 
MI Madison Heights, McNaughtor>-McKay 

6()4,9S6.1286 

205-83D-0808 
602-582-2779 
714-779-5855 
805'327-5151 
714-751-7512 
415-786-9070 
203-795-0711 
408-734-5470 
408-747-1186 
303-650-0123 
305-486-0500 
30§-647-5747 
404-377-3555 
312-697-8200 
312-882-7640 
913-236-8800 
301-621-8169 
301-821-8555 
301-423-0161 
301-946-2760 
617-386-2400 
617-942-0150 
313-995-9515 

....................................... 313-399-7500 
MN Eden Prarie, Cassidy ................. 612-944-0100 
MN EdIna. Engrg. Prods. .................. 612-835-9022 
MN MlnneapoHs, Aerospace Comp. Prod. 

NJ Marlton, Milgray .................... .. 
NJ Mt Laure~ Future Elctms. : .......... .. 
NY Buffalo, Summn Distr ................. . 
NY Commack, Vantage .................. . 
NY Mineola, Allied ...................... .. 
NY Yonkers, Kintronics .................. . 
NC Raleigh, Allied ...................... .. 
DH Cleveland, Milgray .................. .. 
OR Portland, Eoff ........................ . 
TX Dallas, Cypress Elctms. ............. .. 
TX Fort Worth, Allied ElctrnS: ............ . 
TX Richardson, Future Elctms. .......... . 
lIT Sa~ Lake cny, Future Elctms. ........ . 
WA. Seattle, Allied ........................ . 
WA Vancouver, Eoff .................... .. 
Can Toronto, Ont, Duncan Inst Lid ...... . 

612-884-4725 
609-983-5010 
609-778-7600 
718-867-2600 
516-543-2000 
516-248-2360 
914-968-7736 
919-876-5845 
216-447-1520 
503-222-9411 
214-869-1435 
817-336-5401 
214-436-2437 
801-972-8489 
206-547-2827 
206-694-7504 
416-742-4448 

CONDOR PACIFIC INOS., INC;, 8053 Deering Ave., 
Canoga Park, CA 91304, Tel: 818-347-8331, TELEX: 65-
1442, FAX: 818-713-0162; FSC No.: 24321; EmpL: 70 

CONDOR SYSTEMS, INC., 2133 Branham Lane, San 
Jose, CA 95124, Tel: 409-371-9580, TELEX: 184819 
Systems SANTA, FAX: 409-371-9589; FSC No.: 62065; 
EmpL: 150; Sis. Mgr: Don Strandberg; Dist. Mgr: Ed 
Brown 

CONDUCTIVE RUBBER TECHNLG, 121 Gray Avenue, 
Santa Barbara, CA 93101, Tel: 805-965-6511, TELEX: 858-
305, FAX: 805-963-2652 

CONDUCTIVE SYSTEM, INC, RD. No.1, Box 1040, Ate. 
5 South, Amsterdam, NY 12010, Tel: 519-843-5740, 

. ESYLNK: 7105410104, FAX: 519-843-5829; Sis. Mgr: 
John Severinsen 

Local Sales Offices & Reps 
CA Los AMos, Frauman Assocs. ......•... 415-941-0660 
CT Danbury, D. Setter .................... 203-792-9446 
GA Atlanta, Hi-Tech SIs. .................. 404-641-8977 
MD Beltimore, Bernie WMe & Co. . . . . . . . . . 301-484-5400 
MO St Charlas, Hayes EI.ec. ......•. ;..... 314-922-6607 
NJ E.. Windsor, Warren Engrg. Co. ........ 609-443-3894 
NY Amsterdam, Conductive Sys., Inc. ..... 518-843-5740 
NY Rochester, Canavan-Scanlon ......... 716-424-1830 
NY Syracuse, Canavan-Scanlon .......... 716-424-1830 
TX Dallas, Scanlon, Hughes & Assocs. ... 214-739-2986 
Can Downsview, Ont, HAR-TECH ......... 416-665-729'0 

CONEXCO INTERNATIONAL., 175-20 Hillside Avenue, 
Jamaica, NY 11432, Tet. 718-523-4100, TELEX: 230629 
CONE)(, TWX: 668657 CONE><, FAX: 718-291-1803; Sis. 
·Mgr: Mike Costello 

CONFORMING MATRIX, Box 5126, Pt PI. Sta, Toledo, 
OH 43611, Tel: 419-729-3777; EmpL: 35 

CONKLIN INSTRUMENT CORP, West Ad., Pleasant 
Valley, NY 12569, Tel: 914-635-2136, FAX: 914-635-251 0; 
Empl.: 75; Sis. Mgr: .Steven Muise, VP Mktg.; Dis!. Mgr: 
Steven Muise, VP Mktg. 

CONNECT-AIR INTERNATIONAL., INC, 50 37thSl 
N.E., Auburn, WA 98002, Tel: 206-939-4880, FAX: 209-
939-4862; EmpI" 50; Sis. Mgr: Ron Jones 

Manufacturers and Sales Offices Directory 

CONNECTICUT HARD RUBBER CO., See CHR Inds. 

CONNECTICUT MICROWAVE CORP. 106 Powder Mill 
Ad., Box 389, Canton, CT 06019, Tel: 203-693-4247; FSC 
No.: 50974; Empl.: 10; Sis. Mgr: Michael DePalO 

FAX:·312-539-3825 
CONNECTOR CORP;, 6025 N. Keystone Ave., Chicago, 

IL 60846, Tel: 312-539-3108, TWX: 910-221-6059; Sis. 
Mgr: Diane Racana ...................... C.1310-1311 

CONNECTOR INDUSTRIES OF AMERICA DIV., 
Microdot Mfg., 639 N. Wayne, Cincinnali, OH 45215, Tel: 
513-733-3680; FSC No.: 32076; Empl.: 35; SIs. Mgr: KG. 
Neal 

FAX: 312-851-5040 
CONNOR-WINFIELD CORP., 1865 Selmarten Rd., 

Aurora,IL 80505, Tel: 312-851-4722, TELEX: 270244; FSC 
No.: 21022; Empl.: 35; Sis. Mgr: John Hoag 
•. .. . . .. . . .... ..•. . .. .. .. . .. .. ...•. . . . .. ... A·1360-1363 

Local Sales Offices & Reps 
AL Huntsville, Reynclds & As.socs. ....... 205-881-9362 
CA Agoura Hills, C.D.H. Assocs. .......... 818-707-1970 
CA Los AHos, Frauman Assocs. .......... 415-941-0660 
FL Melbourne, Reynolds & AsSocs. ...... 305-259-7000 

CONOLOG CORP, 5 Columbia Rd., Somerville, NJ 06876, 
Tel: 201-722-8081, TELEX: 833281, TWX: 710-480-9340 

CONRAC DISPLAY PRODUCTS GROUP, A Mark IV 
Industries Co, 1724 S. Mountain Ave., Duarte, CA 91 01 0, 
Tel: 818-303-0095, TWX: 910-584-5913, FAX: 818-303-
6484; EmpL: 450; SIs. Mgr: William Ems, Dir. of Broadcast 
Sis.; Dist. Mgr: Scott Newton, Dir. of Var. Sis. 

Local Sales Offices & Reps 
CA Berkeley, General Elctms. Sys. . . • . . ... 415-527-7700 
CA Lawndale, Omega Video . . . . . . . . . . . . .. 213-679-9021 
CO Bailey, Scientific Sys. ................. 303-836-4615 
GA Atlanta, EIctrn. Equip. .............•... 404-873-5842 
IL Elk Grove VIg., Swiderski Elctrns. ..... 312-364-1900 
KY Edgewood. Midwest Corporation . . • . .. 606-331-8990 
MA Woburn, QSI Sys. .... .... .. .. .. ....... 617-938-1403 
MN Burnsville, Emmons Assocs. .......... 612-890-8920 
NY New York, L Matthew Miller Assocs. .. 212-741-8011 
PA Philadelphia, Lerro Elec. .............. 215-223-8200 
TX Dallas, MZB & Assoc. .. .... .... .. ..... 214-233-5535 
VA Arlington, Robert Slye Elclms. ....•... 703-525-7272 
WA Seattle, North-West Inds. ............. 206-722-7400 

CONSOLIDATED CONTROLS, 15 Durant Ave., Bethel, 
CT06801, Tel: 203-743-6721, TELEX: 969615, TWX: 710-
456-0446; FSC No.: 02750; Empl.: 926; SIs. Mgr: AF. 
Jakubauskas 

r::::: Consoli~ated 
~"electronic wire & cable 

FAX: 312-455-8837 
CONSOUDATED ELECTRONIC WIRE & CABLE, 

11044 King St, Franklin Park, IL 60131-1412, Tel: 312-455-
8830, TWX: 910-227-1705; FSC No.: 73612; Empl.: 85; Sis. 
Mgr: Karl Rankin; .Dist. Mgr: Steve Boynton 
... .. ... .. ... ... ..... ... .. . .. ... . . .. . .. . ... C·1828-1835 

Local Sales Offices & Reps 
AL Huntsville, EIctm.SIs., Inc ............. 205-533-1735, 
CA Downey, Mgt Mktg. & SIs. ....•.....•. 213-560-5584, 
CA Los Gatos, Fealherstone SIs. Co. ..... 408-356-3243, 
CA Pacifica, Featherstone SIs. Co .•.....•. 415'355-3172, 
CA San Diego, Mgt Mktg, & SIs. .......... 619-569-8611, 

CT Hartford, Tulimieri Assocs. .......... .. 
FL Melbourne, Phoenix Comps. ......... . 
GA Norcross, EIctrn Sis., Inc. ............ . 
IL Franklin Pk, Con. EIec. Wire & Cable 

IL Highland Pk, Bransky SIs. .......... .. 
IN Bloomington, Repptronlcs ........... . 
IA Cedar Rapids, R W, Kunz& Assocs. .. 
KS PrairieViliaga, R W. Kunz & Assocs. .. 
MI Warren, BiJrcaw Co. ... ; ............ ;. 
MN Minneapolis, Microel<lctronic Sis. .•.... 
MO St Louis, R. W. Kunz & Assocs. ...... . 
NM AlbuquerqUe, C. T. Carl~ & Assocs. 

NY Buffalo, NAM Mktg. Group .... , ... , .•. 
NY Skaneateles, NRM Mktg. Group ...... . 
NY WhRestone, Jack Brown E~ms. ....•. 
NC Cary, EIctrn. SIs., Inc. ................ .. 
DH Beachwood. Elctrn. Salesmasters, Inc. 

203-525-3077, 
305-723-4414, 
404-448--6554, 

312-455-8630, 
312-433-2375 
812-334-0383 
319-396-5366 
913-648-3535 
313-573-4805 
612-829-0948 
314-966-49n 

505-888-3883 
716-634-4300 
315-685-8991 
718-767-1917, 
919-487-8486, 

.............................. ,......... 216-831-9555 
OR Milwaukie, Comtec IntI. ......•........ 503-654-8626 
PA Birchrunville, Jadelectronic Assocs. ... 215-296-3800, 
TX Dallas, SW Mklg.lnc. ................. 214-341-8631, 
TX Houston, SW Mktg. Inc. ............... 713-537-8166, 
lIT Salt Lake City, Advanced Control Equip. 

. . . .. . ... .. . . .. . . . .. .. . . . .. . . . . . .. . .. .. 801-972-9377, 
WA Bellevue, Comtec IntI. . . . . . • . . . . . . . . . .. 206-453-1188, 

CONSOLIDATED. RESISTANCE CO. AMERICA, 222 
Lake Ave., Yonkers, NY 10701, Tel: 914-Y03-5900; EmpL: 
20 

CONSOLINK CORP, 1275 S. Sherman Dr, Longmont CO 
80501, Tel: 303-651-2014, TWX: 910-320-0786; Empl.: 40; 
Sis. Mgr: Dan Zec; Dist. Mgr: Gary Peck 

Local Sales Offices & Reps 
AZ Scottsdale, Dignal Bus. Sys., Inc. ...... 602-991-9831 
CA Irvine, Western Gralex ................ 800-854-8385 
CO Englewood. B.C. Assocs. . . . . . . . . . . . . . . 303-694-3999 
IL Rolling Meadows, Commodore 1, Inc. 

IA Des Moines, Beams ................ .. 
MI Southfield, Robar! Milsk Co., Inc. ..... . 
NY Saugerties, Beckrep ................ .. 
Can British Columbia, CTron ............ .. 

Local Distributors 

312-394-5441 
515-255-1148 
313-354-3310 
914-246-3031 
604-432-9990 

CO Longmont, P.C. Peripherals ............ 303-772-5370, 
8QO.272-7355 

CO Rolling Meadows, Commodore ~ Inc. 
. . .. ... .. .. . . .. . .. . .. . . .. .. . . .. . .. .. ... 312-394-5441 

FL Deerfield, Richard Young Computers 
.. .. . .. . .. .. . .. . .. .. .. ... 305-426-8100,8QO.325-0136 

FL Melboume, Data Link Ready, Inc. ..... 305-676-0500 
MD ~imore, Control Cable, Inc. ......... 301-296-4411 
MI Troy, Lyben Computer Sys. ........... 313-589-3442 
MT Greal Falls, Inner. City Dists. .......... 406-727-6366 
NY Hauppauge, Manchester Equip. Co. ... 516-435-1199 
OH Painesville, Xponei. Inc. .. .... .. .... ... 216-354-8617 
PA Exton, Betl Atlantic Bus. Supp. ........ 215-265-6601 
PA Pmsburgh, South Hill Elclms. ......... 412-921-9000 

CONTACT, INC, 5 Elm Ave., Hudson, NH 03051, Tel: 603-
863-7708; FSC No.: M07015; EmpL: 11; Sis. Mgr: A. Reid; 
Dist. Mgr: A. Reid 

CONTACT EAST, 335 Willow St S., P.O. Box 786, N. 
Andover, MA 01845, Tel: 617-682-2000, TELEX: 383086, 
FAX: 617-686-7829; Sis. Mgr: Richard Sullivan 

CONTACT ELECTRONICS, INC, 30 Plymouth St, 
Fairfield, NJ 07006, Tel: 201-575-7660, 8QO.221-1451, 
TELEX: 130-216; Empl.: 50; Sis. Mgr: Thoma,s E. Bodnar; 
Dist. Mgr: Jaime N. Korosler 

CONTINENTAL ELECTRONICS, Division of Varian 
Associates, Inc, P.O. Box 270679, Dallas, TX 75227, Tel: 
214-381-7161, TELEX: 73-398; FSC No.: 52151; Empl.: 
480; Sis. Mgr: R. L floyd, Domestic Broadcast 

CONTINENTAL SPECIALTIES CORP., See Global 
Specialties Corp. 

CONTINENTAL WIRE & CABLE, GuHo~ Ad., P. o. Box 
1863, Yorl<, PA 17405, Tel: 717-792-2644, TELEX: 64-
0437; Empl.: 250; Sis. Mgr: Edward W. Holland III; Dis!. 
Mgr: Shirfey A Eisenhart 

CONTOURS INC, 290 Pratt St, Meriden, CT 06450, Tel: 
203-237-8331; FSC No.: 033501; Sis. Mgr: Richard Nokes 

CONTRAVES GOERZ CORP., 610 EPsilon. Or, 
Pittsburgh, PA 15238, Tel: 412,967-7700, TELEX: 86-6237, 
TWX: 710-664-2062; FSC No.: 51261; SIs. Mgr: Henry M. 
Voss; Dist. Mgr; Ronald L Ekas 

650 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1.988 



Manufacturers and Sales Offices Directory 

CONTROl CABLE, INC, 7261 Ambassador Ad., 
Baltimore, MD 21207, Tel: 30,-298-44", FAX: 301-265-
1646; FSC No.: 510124759; Ernp1.: 90; Sis. Mgr: Greg 
Jones; Dis!. Mgr: Greg Jones 

CONTROL CONCEPTS CORP, P.O. Box 1360, 
Binghamton, NY 13902-1360, Tel: 607-724-2464, TElEX: 
62224360, FAX: 607-722-8713; Ernp1.: 41; SIs. Mgr: Pat 
Gillette, VP SIs.; Dis!. Mgr: Fred Zack 

CONTROL DATA CORP., P.O. Box 0, Minneapolis, MN 
55440, Tel: 1-800-828-8001 Operator 82, In MN 612-921-
4400, FAX: 612-853-6748; Emp1.: 6623; Sis. Mgr: J. Repp; 
Dis!. Mgr: R L Kamps 

CONTROL DISPLAYS, INC., 3075 Advance Lane, P.O. 
Box 227,Colmar, PA 18915, Tel: 215-822-3383, FAX: 215-
997-1232; FSC No.: 27878; Empl: 65; Sis. Mgr: L 
Rodrigue.. . .. . .. . . . . . . . . . . . . . . .. .. B-1010, 1046, 1813 

CONTROL ELECTRONICS, Neuroteeh Corp., 139 
Florida St, Farmingdale, NY 11735, Tel: 516-694-0125, 
FAX: 516-694-0133; FSC No.: 95924; Ernpl.: 60; Sis. Mgr: 
Harold Goldstein; Oist. Mgr: Barbara Kilroy .... A-1534 

Local Sales Offices & Reps 
CA Sherman Oaks, R T. Assocs .......... . 
FL Melbourne, VPI .................•..... 
FL Tampa, VPI .......................... . 
IL Chicago, Electro-Tech Mktg. Assoc ... . 
MD Ellicott City, VPI ..................... . 
MA Malden, JK Assocs. .................. . 
PA Montgomeryville, Rulo Sys. Comp. ... . 
TJ( Dallas, Texas Avionics Co ............ . 
WI Brookfield, Electro-Tech Mktg. Assocs. 

EXP FL Hallandale, Emec .... 

213-788-7568 
305-768-9349 
813-832·2041 
312-676-3151 
301-461·2525 
617-321·2922 
215-368-8495 
214-363-6324 

414-765-9554 
305-925-6366 

CONTROL ENGRG., INC., 1686 Riverdale St, West 
Springfield, MA 01089, Tel: 413·781-1330; Empl: 7; Sis. 
Mgr: Mark Kimball 

CONTROLEX, INC, Francestown Turnpike, New Boston, 
NH 03070, Tel: 603·487-5512, TELEX: 174094 FNB 
PETERBORO on TAT; Emp1.: 7 

CONTROLEX/EANCO, See Fineor 

CONTROL INDS. INC., 530 Burnside Ave., Inwood, NY 
11696, Tel: 212-471·9800; Emp1.: 40 

CONTROL LASER CORP., 7503 Chancellor Dr, Orlando, 
FL 32809, Tel: 305-438-2500, TElEX: 514215; Empl.: 130; 
Sis. Mgr: Bob Sigman, VP SIs./Mktg. 

CONTROLLED ENVIRONMENTAL EQUIPMENT 
CORP., 3 DeHa Drive, Westbrook, ME 04092, Tel: 207· 
854'9126, TELEX: 6290~721; Empl.: 10; Sis. Mgr: M. F. 
Peck 

FAX: 313-528-0411 
CONTROLLED POWER CO., 1955 Stephenson Hwy, 

Troy, MI48083, Tel: 313-528-3700, 1-800-521-4792, TWX: 
810-2323401; Empl.: 160; Sis. Mgr: Reggie Peck 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0-2085-2089 

CONTROL LOGIC, See Hancock Electronics Corp. 

CONTROL MODULE, 380 Enfield St, Enfield, CT 06082, 
Tel: 203'745-2433, TELEX: 643167; Empl.: 160; Sis. Mgr: 
D. Penn 

CONTROL-Q-MATION, INC, 7300 W. Huron River Dr., 
Dexter, MI48130, Tel: 313-426-3935, FAX: 313·426·4335; 
Empl.: 65; Sis. Mgr: Dennis Salamin 

CONTROL PRODUCTS, INC., 280 Ridgedale Ave., E. 
Hanover, NJ 07936, Tel: 201-687-9400, FAX: 201-687-
5083; FSC No.: 81901; Ernp1.: 62; Sis. Mgr: J. R. Nile 

FAX: 818-709-8546 
CONTROL SCIENCES, INC., 9509 Vassar Ave., 

Chatsworth, CA 91311, Tel: 818-708-5510, TELEX: 
4970496(CSI); FSC No.: 53317; Empl.: 20; Sis. Mgr: Rhod 
Zimmerman .............................. 0-1147-1151 

Local Sales Offices & Reps 
AZ Tempe, Hannah-Hill .................. 602-431-1771 
CA San Ramon, Teclt Constts. ........... 415-830-0829 
CO Broomfield, Hannah-Hill. . . . . . . . . . . . . .. 303-424-0108 
CT Asonia, Pace Assocs. ................. 203·732-8756 
IN Ft Wayne, J & B Engrg. ............... 219-463-2813 
MN St Paul. Northstar Motion & Control .. 612-770-5311 
MO Peculiar, PEM Sales .................. 816-884-4784 
MO St Louis, PEM Sales ................. 314-427·7200 
NY Victor, A & 0 Devices . . . . . . . . . . . . . . . .. 716-924-9171 
PA Media, Homer Smijh Sis. . . . . . . . . . . . . .. 215-543·2434 
NY Albertson, DOL Engrg. ................ 516-294-9071 
TJ( Dallas, McDonald Assocs. ............ 214-238-1858 
UT San Lake City, Hannah-Hill ........... 801·364·0606 

CONTROLS DIVISION, Ametek, Inc., 820 Pennsylvania 
Blvd., Feasterville, PA 19047. Tel: 215-355-6900, TELEX: 
2!H769, FAX: 215-355-2937; Ernpl.: 100; Sis. Mgr: R 
Thomas Guinn 

CONTROLS UNLIMITED, INC., 4823 North Ridge Rd., 
Perry, OH 44081, Tel: 216-259-2500, FAX: 216-259-5015; 
Ernpl: 35 

CONTROL TECHNOLOGY CO., INC., 41·1629th St, 
Long Island City, NY 11101, Tel: 718-361-2133, FAX: 718-
361-2253; FSC No.: 14545; Empl: 35; Sis. Mgr: H. Cooper 
.. . .. . . .. . .. . . . . . . . . .. . .. .. . . . . . . .. . .. . .. .. 0-2172-2173 

Local Sales Offices & Reps 
CA Claremon~ W. Roth & Ass<ics. ........ 714·621·1019 
Can Montreal. Que., Control Teclt Elctrns. CTC Canada, 

Ltd. ................................... 514-733-3279 

CONTROL TECHNOLOGY, INC., 8200 N. Classen Blvd., 
Ste. 101, Oklahoma City, OK 73114, Tel: 405·84Q-3163; 
Sis. Mgr: Charles Weddington; Dis!. Mgr: Charles 
Weddington 

CONVER CORP., 916 W. Maude Ave., Sunnyvale, CA 
94086, Tel: 408-739-9111, TWX: 910-338-2036, ESYLNK: 
62024309, FAX: 408-739-9116; Empl.: 40; Sis. Mgr: 
Robert Lloyd; Dis!. Mgr: Karen Clendening 

CONVERSION EQUIP. CORP., 330 W. Taft Avenue, 
Orange, CA 92665, Tel: 714-637-2970; Empl.: 50; Sis. 
Mgr: Patrick M. D'Acre ' 

CONVERTER 
CONCEPTS~ 

FAX: 608-429-9241 
CONVERTER CONCEPTS, INC., Industrial Pkwy., 

Pardeeville, WI 53954, Tel: 608-429-2144, TWX: 910-280-
2630; Empl.: 125; Sis. Mgr: William A Pearson 
........................................... 001678-1685 

Local Sales Offices & Reps 
AZ Tempe, Cantec Sis. ................... 602-345-1276 
CA Hayward, Pac~ic Mktg. ................ 415-887·1620 
CA Irvine, Groh Assocs. .................. 714-837-9871 
CA San Diego, Groh Assocs. ............. 619-453·7572 
FL Boca Raton, Perrott Assocs. .......... 305-792·2211 
FL Clearwater, Perrott Assocs. ........... 813-443·5214 
FL Orlando, Perrott Assoc. ............... 305-298-7748 
MA Chelmsford, Interstate SIs. Assocs. . . .. 617-256-2287 
MI Grand Rapids, JFCO .............. : .. 616-949-1020 
MI Lake Orion, JFCO .. 0< ................ 313-693-2053 
MN Minneapolis, Microelectronic Sis. . . . . .. 612-829-09-48 
MO Kansas City, Abrams & Assocs. . . .. . .. 816-561·9234 
MO St Louis, Abrams & Assocs. .......... 314-569-0447 
NY Syracuse, Pi-Tronics .. .. .. .. .. .. .. .. .. 315-455·7346 
OH Cleveland, JFCO ..................... 216-238-5905 
OH Vandalia, JFCO ....................... 513-890-8322 
PA Glenside. Koebert Assoc. ............. 215-687-2310 
PA Pittsburgh, JFCO ..................... 412-823-5400 

CORCOM 
TX Austin, Tesco ................ : .. .. .. .. 512-634-8374 
TX Dellas, Tesco .. .. .. .. .. .. .... .. .. .. ... 214-553-1200 
WA Kirkland, Northwest Comp. Sis. ....... 206-828-4838 
WV Inwood, Koebert Assocs. . . . . . . . . . . . . . . 304-229-8401 
Can Nepean, Ont, Electro-Source, Inc. ..... 613-726-1452 
Can Rexdale, Ont, Electro-Source, Inc. .... 416-675-4490 
Can Vancouver, BC, Davetek Mktg. ........ 604-430-3660 

CONVEX CORP, P.O. Box 17225, Dulles IntL Airport, 
Washington, DC 20041, Tel: 703-661·8900; EmpL: 24 

THE COOL-AMP CONDUCTQ-LUBE CO, 8603 S.W. 
17th Avenue, Portland, OR 97219, Tel: 503-244-2230; 
Ernpt: 7; Sis. Mgr: Marian Bomber 

COONER WIRE CO, 9186 Independence Ave, 
Chatsworth, CA 91311, Tel: 8,8-682-831" TELEX: 
353734 Cooner Wire UD, TWX: 818-708-8281; SIs. Mgr: 
Steven W. Smijh 

COOPER TOOlS, PO Box 30100, Raleigh, NC 27622, Tel: 
919-781-7200, TElEX: 579497 

CO-ORO SWITCH DIV., See LVC Inds., Inc. 

COORS CERAMICS CO, 600 Ninth St, Golden, CO 
80401, Tel: 303-278-4000, TELEX: 4322017; Empl: 1700 

COOSOL, INC, 3013 Harbor Blvd., Costa Mesa, CA 92626, 
Tel: 714-545-2216; EmpL: 20; SIs. Mgr: A Solomonian; 
Dis!. Mgr: Jim Cook 

CORBY INDUSTRIES, INC, 1501 E. Pennsylvania St, 
Allentown, PA 18103, Tel: 215-433-1412, TElEX: 847318 
CORBYUHL; Ernpl: 15 

CORCOM, INC., 1600 Winchester Ad., Ubertyville, IL 
60048, Tel: 312-6BD-7400, TWX: 91D-687-1058; FSC No.: 
05245; ErnpL: 1000; Sis. Mgr: Dele Van Scoyk, Oir. OEM 
SIs.; Dist. Mgr: Greg Dec ...... A-1640-1641; C-1313 

Local Sales Offices & Reps 
AL Huntsville, R O. Whijesell Assocs. .... 205-883-5110 
AZ Phoenix, tS.O.s. ...................... 602-971-6250 
CA Anaheim, Westrep .................... 714-527·2822 
CA Mountain View, Straube Assocs. ...... 415-969-6060 
CA San Diego, Westrep .................. 619-566-6580 
CO Westminster, Straube Assocs. ........ 303-426-0890 
CT Madison, Conti-Younger Assocs. ..... 203-245-1136 
CT Norwalk, Wincer SIs. . . . . . . . . . . . . . . . . .. 203-348-7444 
FL Maitland, E.lR Inc. .................... 305-660-9600 
FL Oldsmar, E.lR Inc.. .. .. .. .. .. .. .. .. ... 813-786-2156 
FL Plantation, E.I.R Inc. .................. 305-791·8243 
FL Plantation, E.1.R.lnc. .................. 305-581-6905 
GA Norcross, Robert O. WMesell Assocs. 

. .. . .. . .. .. .. . .. .. .. . . . . . .. . . . .. . .. . ... 404-449-9190 
ID Boise, Cascade Comps. ............•. 208-343-9886 
IL Glendale Hgts., Beta Technlg. Sis. Inc. 

IN Ft Wayne, Robert O. WMesell ....... . 
IN Indianapolis, Robert O. Whijesell ..... . 
IN Kokomo, Robert O. WMesell ........ . 
KS OVerland Pk, Spectrum SIs. ......... . 
KY Peewee Valley, Robert O. WhHesel1 .. . 
MD Ellicott City, Markettng Technlg. .•..... 
MA Burlington, Conti-Younger Assocs. .. .. 
MI Grand Rapids, Robert O. WMesell ... . 
MI Southfield, Robert O. Whijesell ....... . 
MI St Joseph, Robert O. Whijesell ...... . 
MN Edine, Mel Foster Co. ................ . 
MO Hazelwood, Spectrum SIs. ........... . 
NJ Paramus, Win-Cor Sis. .............. .. 
NY Manh~ Win-Cor EIcIm. SIs. ...... . 
NY Pittsford, Noeth-Honsinger Assocs. .. . 
NC Raleigh, Zucker Assoc. .. ........... .. 
OH Cincinnati, Robert O. Whitesell ....... . 
OH Cleveland, Robert O. Whijesell ....... . 
OH Columbus, Robert O. WhHesell ...... . 
OH Dayton, Robert O. Whijesell . , ........ . 
OR Beaver1on, Jas. J. Backer Co. ........ . 
PA Pittsburgh, Robert O. WhHesell ...... . 
PA Trevose, Professional Svc. Assoc. . .. . 
TN Knoxville, Robert O. Whijesell ....... . 
TN Nashville, R O. WMesell Assocs. .... . 
TJ( Austin, K & H SIs. .................... . 
TJ( Plano, K & H SIs. .................... . 
UT San Lake City, Straube Assocs. ...... . 
WA Seattle, Jas. J. Backer Co. .... ; ...... . 
WI Milwaukee, Beta Technlg. Sis. Inc. ... . 

Local Distributors 

312-790-9886 
219-432-5591 
317-359-9283 
317-457-9127 
913-648-6811 
502-241-1441 
301-485-5944 
617-273-1582 
616-942-5420 
313-559-5454 
616-983-7337 
612-941-9790 
314-731-5151 
201-967-0242 
516-627-9474 
716-586-9002 
919-782-8433 
513-521-2290 
218-447-9020 
614-688-9396 
513-298-9548 
503-627-0775 
412-963-6161 
215-245-0513 
615-894-9476 
615-352-4760 
512-339-7950 
214-423-6520 
601-263-2640 
206-265-1300 
414-543-9268 

AL Huntsville, Pioneer .................... 205-837-9300 
AZ Phoenix, Cetec/Future Elec. .......... 602-968-7140 
AZ Phoenix, Marshallinds, ............... 602-966-6181 
CA Chatsworth, Cetec/Future Elec. . . . . . .. 818-700-0914 
CA Irvine, Cetec/Future Elec. .... .. .. .. ... 714-250-4141 
CA Irvine, Marshall Ind. ................... 714-458-5395 
CA Irvine, Schweber .. .. .. .. .. .. .. .. .. .. .. 714-863-0200 
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COR COM 
CA . Milpitas,. Marshallind. ................. 408-942-4600 
CA San Diego, Cetec/Future Elec......... 618-278-5020 
CA San Diego. Marshallind. .............. 618-578-9600 
CA San Diego, Schweber •........... ; . . .. 61B-45<Hl454 
CA San Jose, Schweber .. .. .• .. .. .. .. .. .. 408-432-7171 
CO Thornton. Marshallind. .•...•......... 303-451-8444 
CT E. Haven. J.V. EIctrnS. ........ , .. ...... 203-498-2457 
FL Altamonte Springs, Pioneer ........... 305-834-9090 
FL Deerfield BeaCh. Pio~ ............. 305-771-7520 
FL Ft l.;Iuderdaie, Hammond Elctrna .... 305-973-7103 
FL Orlando. Hammond Elctma . . . . . . . . . .. 305-649-6060 
GA Atlanta. Marshallind. .......•......... 404-923-5750 
IL Chicago. Newark Elctma ............. 312-784-5100 
IL Elk Grove Village, Pioneer/Chicago ... 312-437-9680 
IL Palatine, OHM EIctrna ................ 312-358-5500 
IN Indianapolis, MarShall.. ...... ...... ... 317-297-Q463 
IN Indianapolis, Pioneer .................. 317-848-7300 
KS Lenexa. Marshall ..................... 913-492-3121 
MD Bahimore, Resco/Ballimore .......•.. 30'1-528-0500 
MD Beltsville, Resco/Washington .....•... 301-937-9100 
MD Gaithersburg. Pioneer ................ 301-921-0660 
MA Newton. Greene Shaw.. .. .. . . . . . .. . .. 617-968-8900 
MA Norwood, Gerber Elctrna ............. 617-768-6000 
MA Wilmington. Marshallind. ............. 617-658-0810 
MI Livonia. Pio~ ...................... 313-525-1800 
MN Eden Prairie, Pioneer/Twin Cities ..... 612-944-3355 
MN St Pau~ Gopher Elctma ............... 612-463-3322 
NJ Bellmawr. Mid Atlantic Elctrna Corp... 608-931-5303 
NJ Fairfield, Marshallinda ............... 201-882-0320 
NY Buffalo, SummH Distrs. . .. . ... .. .. . .. .. 716-867-2800 
NY Lynbrook, Peerless Radio Corp. .. . .. .. 516-593-2121 
NY Mt Vemon. OAR Indl Elctrn. Sia . . . . .. 914-698-2224 
NY Rochester. Simoona ........•......... 716-328-3230 
NY Rochester. SummH Distrs. ............ 716-334-8110 
NC Charlotte, Pio~ .................... 704-527-8186 
NC Raleigh. Resco ....................... 918-781-5700 
OH Cleveland, Pioneer ................... 216-587-3600 
OH Columbus, Elctma Mktg. Corp. ........ 614-298-4161 
OH . Dayton. Pio~ ...................... 513-236-9900 
OR Beaverton. Almac Elctrna • . . . . . . . . . . .. 503-628-8090 
OR Beaverton. Marshall Inda •............ 503-644-5050 
PA Horsham. Pio~ .................... 215-674-4000 
PA Philadelphia. Almo Elctrna Corp. ...... 215-698-4000 
PA Pittsburgh. Pioneer ................... 412-782-2300 
TX .Austin. Marshall Inda ................. 512-837-1991 
TX Austin. Pioneer ....................... 512-835-4000' 
TX Carrolhon. Marshallinda •............ 214-233-5200 
TX Dallas, Pioneer ....................... 214-386-7300 
TX Houston. Marshallinda ............... 713-895-9200 

Manufacturers and 'Sales Offices Directory 
TX Houston. Pioneer ..................... 713-998-5555 
UT Salt Lake City. Marshallinda •.••..... 801-485-1551 
WA Bellevue, Almac EIctrna .•............ 206-643-9992 
WA Bellevue, Marshallinda ............... 208-747-9100 
WI Milwaukee, Marsh Elctma ............ 414-475-6000 

FAX: 516-935-0780 
CORD ELECTRONICS, INC •• 177 Cantiegue Rock Ad., 

Westbury. NY 11590. Tel: 516-935-3640. TELEX: 475-
8020; Empl.: 34; SIs. Mgr: Barry Miller/David Beum 
........ A·2068; B·1114; C.1836; 001025-1027, 2164 

Local Sales Offices & Reps 
AL Huntsville, Glen WhHe Assoca . . • . . . .. 205-533-2002 
AZ Phoenix, Syntech ..................... 602-893-7776 
CA Fountain Valley. Sy Prevulsky Assoca 

. .. . . . .. .. . . .... . . .... . .. ..... .. . . ..... 714-547-5177 
CA San Diego. Pathfinder Elctrn. Reps. ... 618-578-2555 
CA Sunnyvale. Power Supp. COmps. ...... 408-737-1333 
CT Ridgefield, J-Square Mktg. ...•........ 203-438-3,081 
FL Coral Springs, HAl EIctrna ......... 305-752-7520/50 
GA Norcross, Glen White Assoca ........ 404-441-1447 
IL Elgin. RHI Sia Corp. .. . .. .. .. . .. .. .. .. 312-886-0099 
IA Bettendorf. Weisler & Assocs.. Inc. .... 318-344-0586 
MA S. Easton. Intek Sia ...... .. .... .. . .... 617-238-9283 
MI Adrian. Elctm. Salesmasters, Inc. . . . . .. 517-263-2500 
MI Livonia. EIctrn. Salesmasters, Inc. ..... 313-421-2520 
MN Minneapolis, O.E.M. Elctrl. Sla. Inc. .... 612-558-2448 
MS Jackson. Doby Assoca ............... 801-981-1138 
Me Ellisville. Weisler & Assoca ........... 314-394-4543 
Me N. Kansas CRy; Weisler & Assocs. .... 818-42,.,679 
NM Alburquerque. Syntech ............... 505-266-7951 
NY Jericho (Downstate). J-Square Mktg., Inc. 

. .. . .. .. .. . .. . . . . .. . .. . .. . .. .. . . . . . .... 516-935-32Op 
NC Raleigh. Glen WhHeAssoca .......... 918-848-1931 
OH Beachwood, Eictrn Salesmasters .. ... 216-831-9555 
OR Portland, Elctm. Mktg. Grp. . . . . . . . . . . .. 503-684-5935 
TN Gray. Glen WhHe Assoca .. .. .. . ...... 615-477-8850 
TX Dallas, Weisler & Assoca ............. 214-437-2386 
TX Houston. Wei.ler & Assoca ........... 713-467-1847 
WA ,SPokane. Elctrn Mktg. Grp. ........... 508-922-2718 

CORECO. ,INC .• 555 St-Thomas Street, Longueuil. Quebec. 
Canada J4H 3A7. Tel: 800-361-4997. 514-851-3100, 
TELEX: 78001120 COR UC; Empl: 23;. SIs. Mgr: Pat 
Urbain 

CORLUND ELECTRONICS CORP .. 3543 Old Conejo 
ReI.. Ste. 101. Newbury Park, CA 91320. Tel: 805-498-6877. 
FAX: 818-708-8866; Empl.: 45; SIs. Mgr: Mike Perry 

CORMAN TECHNOLOGIES INC.. 75 Bathurst Dr. 
Waterloo. Ontario. Canada N2V 1 N2, Tel: 519-884-4430. ' 
FAX: 518-864-0204; Sis. Mgr: Bill Lochead; Dis!. Mgr: Bill 
Lochead 

CORNELL 
DUBILIER 

FAX: 617-996-3830 
CORNELL-DUBILIER ELCTRNS.!SANGAMO 

WESTON COMPS. DIV •• 1605 E. Rodney-French 
Blvd., New Bedford. MA 02741. Tel: 617-996-8561. TWX: 
31().67,.,800; Empl.: 5006; Sis. Mgr: Anthony M. cavuta, 
VP Sla; Dist. Mgr: Rex Easterly ............... A'1070 

Local Sales Offices & Reps 
AL Huntsville, Advanced Comps. Mktg. .. . 
AZ Tempe, EDS, Inc. .. .................. . 
CA Agoura Hills, Corneil Dubilier Elect .. . 
CA Granada Hills, C & N Assoca ....... .. 
CA Los Ahos, EWing-Foley ............. .. 
CA Roseville, Ewing-Foley .............. .. 
CA San Diego, CK Assoca .............. . 
CO Westminster. Western Region Mktg. .. 
CT New Haven. Coakley. Boyd & Abbett 

FL Ft Lauderdale, Dyne-A-Mark , •.....•.. 
FL Fll.auderdale, QX~ Inc. ............. .. 
FL Oriando, QX~ Inc ..................... . 
FL St Petersburg. QX~ Inc .............. .. 
GA Norcross, Advanced Comps. Mktg .... . 

205-881-5493 
602-438-1547 
818-707-3896 
818-895-2431 
415-941-4525 
916-969-2672 
618-279-0420 
303-430-8683 

203-238-6217 
305-771-8501 
305-978-0120 
305-423-3682 
813-894-4556 
404-448-7025 

IL Rolling Meadows, Eagle Tech. SIs. .... 312-991-0700 
IN Indianapolis, M & L Elctrn. Sis. ........ 317-358-4742 
KS Overlaoo PI<., Electri-Rep ............. 913-648-2168 
MD Baltimore. Faion Lott & Co. ........... 301-744-4611 
MA Needhlrn Hgts., Coakley. Boyd & Abbott 

....................................... 617-444-5470 
MA New Bedford, Comell Dubilier EIctrna 

................. : ..... ; . .. .. . ... .. . ... 617-996-8561 
MI Brighton. A.P. Assoca . .. .... .•..•..•.. 313-229-8550 
MI Farmington Hills,R. C. Merchant & Co., Inc. 

.............. : . .. .. . .. .. . ... . ......... 313-478-4800 
MI St Joseph. R C. Merchant & Co., Inc. 

MN Bloomington. P.W.c. Inc. ............ .. 
MO St Louis, Electri-Rep ............... .. 
NJ Wayne. Comell Dubilier ............. .. 
NY Camillus, Cornell Dubilier EIctrna .•... 
NY Syracuse, LeOnard D. Allan. Inc ..•...•. 
NC Charlotte, Prime Coril>s-, Inc. ........ . 
NC Raleigh, Prime Cornps., Inc. .......... . 
OH Dayton. Lyons Corp. ................. . 
OH Richfield. Lyons Corp. .....•........... 
OR Portland, Northwest Mktg. .......... .. 
TN Chatanooga. Indl. Mktg. & Sia ..•..... 
TX Austin. Southwestern Tech. Sis. .•..... 
TX Dallas, Southwestem Tech. Sia ...... . 
UT Salt Lake CRy, Western Mktg. •..•..... 
WA Bellevue, Northwest Mktg. ........... . 
PR San Juan. E. T;S., Inc ................. .. 
Can N. Vancouver. B.C. Alwin Tech. Sia .. 
Can Ottawa. Onl, Source EIctrna ......... . 
Can Rexdale, Ont, Source EIctrna •..•..... 

Local DislJibutois 

616-983-7378 
612-831-5999 
314-993-4421 
201-256-2000 
315-488-5822 
315-437-8387 
704-522-1150 
91 B-85()'9666' 
513-278-0714 
216-658-9224 
503-62().()441 
615-894-2219 
512-440-0499· 
214-243-0180 
801-486-1646 
208-455-5646 
8OB-72()'13OO 
804-980-4557 
613-584-0151 
416-675-6235 

AZ Phoenix, Arizona Cornps. ............. 602-268-5855 
CA Chatsworth, Shalley-Ragon ........... 818-99B-3333 
CA Milpitas, Catifomia Capacitors • . . . . . . . . 408-262-6000 
CA Sunnyvale, Arrow Elctrna ............. 408-745-6630 
CO Denver. Integrated EIctrna ............ 303-292-6121 
CO Lakewood, Acacia Sia ..•...........•. 303-232-2882 
CT Wallingford, Arrow Elctrna ............ 203-265-7741 
FL Orlando, Hammond EIctrna . . . . . . . . . .. 305-849-6060 
IL Chicago. Newark Ek:tma ............. 312-784-5100 
IA Cedar Rapids, Arrow Elctma . . . . . . . . .. 318-395-0197 
MD Columbia. HaI~Mark Elctrna .......... 301-988-9800 
MA Newton, Green Shaw Co ............•. , 617-969-8900 
MI Oak PI<., Newark EIctrna .............. 313-967-0600 
MN Minneapolis, Stark Elctma ..... ,...... 612-332-1325 
Me St Louis, Anow Elctrna ...•........... 314-567-6868 
NJ Clifton. J-Mat Elctma ................. 201-772-0242 
NY Hauppauge, Jeep Elctrna ............. 516-273-5500 
NY Rochester. Anow EIctrna ............. 718-42HI300 
NC Raleigh. Anow EIctrna ................ 918-876-3132 
OH Cleveland, Pioneer/Cleveiand ........ 216-587-3600 
PA McKeen, Advacorn. Inc. ............... 814-476-7774 
TX Dallas, Hall Mark EIctrna ............. 214-343-5000 
lIT Salt Lake CRy. Arrow EIctrna ......... 801-972-0404 
WA Bellevue, Bellinda ................... 206-747-1515 
WI Milwaukee, Marsh Elctrna ............ 414-475-6000 

CORNELL-DUBILIER ELCTRNS .• Wayne Interchange, 
Plaza 1. Wayne, NJ 07470. Tel: 201-256-2000; SIs. Mgr: 
A. Cavuto 

CORNELL MANUFACTURING. An Elgin Co.. 25 
Ramland Road, Orangeburg. NY 10962, Tel: 914-365-
O4OO.TELEX: 13-1572, FAX: 914-35B-6809; Ernpl:50; SIs. 
Mgr: Lou Schnur 

CORNING GLASS WORKS. Corning Elctrns. 
Houghton Pk., Bldg. A-2, Coming. NY 14930. Tel: 607-974-
8725. TELEX: 932481; Empl.: 8000; SIs. Mgr: Graham 
Wells; Dis!. Mgr: Betsey Murray 

CORNING GLASS WORKS, Materials Business, Main 
Plant MP 21-3, Coming. NY 14831. Tel: 607-974-9000. 
TELEX: 932498; Empl: 30000; SIs. Mgr: Bryan Lanahan; 
Dist. Mgr: Richard J. Maxa 

Local DislJibutois 
CA Los Angeles, Lead Plastics Corp. ..... 213-746-5984 
CA Santa CI_ San Jose Delta Assocs.. Inc. 

....................................... 408-727-1448 
IL Addison. Circle Fabrication. Inc. .:..... 312-543-4440 
NJ Palisades PI<, Duramic Prods., Inc. .... 201-947-8313 
NJ Washington. Accuratus Ceramic Corp. 

OH Cincinnati. Astro Met Assocs.. Inc. .... . 
TX Houston. EGG Corp. ................. . 
WI Germantown. Tech. Prods., Inc. ..... .. 
Can Onterio. Johns Sci. .. ................ . 

201-688-0860 
513-772-1242 
713-447-8611 
414-255-7355 
416-698-1731 

CORNING GLASS WORKS, Telecommunications' 
Products Division. MF'-RQ.03, Corning. NY 14831. Tel: . 
607-974-7741. TELEX: 932498; Empl.: 28,000 

CORTEC, INC .. 15811 Chemical La., Huntington Beh., CA 
92649. Tel: 714-897-2529. FAX: 714-897-2170; Empf.: 35 

652 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 

CORTRON DIV, See rrw Cortron,lIIinois Tool Works 

CORTRON DIV, See rrw Cortron,lIlinois Tool Works 

COSAR CORPORATION, 10375 Brockwood Rd.. Dallas, 
IX 75238, Tel: 214-340-4584, 800-527-1207, TELEX: 
506973; FSC No.: 20891; EmpL: 50; SIs. Mgr: JerryJarka 

COSMO CORPORATION, 3239 W. 14th St., Cleveland, 
OH 44109, Tel: 216-861-5594; ErnpL: 500; Sis. Mgr: a 
Gordon 

COST EFFECTIVE SYSTEMS, INC, Two LeMans P~ 
Pine· Brook, NJ 07058, Tel: 201-575-5514, TELEX: 
4944668; SIs. Mgr: Phyllis Gross 

COTO 
CORPORATION 

FAX: 401-942-0920 
COTO CORPORATION, 55 DuPont Drive, Providence, RI 

02907, Tel: 401-943-2686, TWX: 71(}-381-8016; EmpL: 
200; Sis. Mgr: Harvey Smith, Nail SIs. Mgr.; Dist. Mgr: 
Harvey SmHh . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . •. a·1395 

, Local Ss/es Offices & Reps 
AL Owens Cross Rds., cmrCross Assocs. 

P;z Phoenix, Spectrum Mklg. Assocs., Inc. 

CA Escondido, Cirolia Eictm. SIs. .......•. 
CA Newport Ben, Forbes Pacific Inc. ...•. 
CA Saratoga. Testco Inc, .; .............. . 
CO Denver, Spectrum Sis. ............... . 
CT Warren, RI, Wrn Poisson & Assocs. .. . 
DE Hunt Valley, Eagle Sis. Corp. ......... . 
DC Hunt Valley, Eagle Sis. Corp. ......... . 
FL Deerfield Ben, Jack Krutek Assocs. .. . 
Il Downers Grove, Richmar Eictms. .... . 
IN Indianapolis, Richmar Eictms. ........ . 
NY Greal Neck, MOS Mklg. Assocs. ....•. 
NY N. Syracuse, Advanced Comps. Corp. 

205-683-5991 

602-890-9000 
619-743-3015 
714-722-6174 
408-253-1900 
303-480-9991 
401-245-0260 
301-686-3930 
301-666-3930 
305-427-4202 
312-96&-0118 
317-846-6383 
516-487-3966 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 315-699-2671 
OR Togard, LD EIctms. .................... 503-629-3146 
PA Huntington Valley, Omega Eictm. SIs. 

RI Warren, Wm Poisson & Assocs. ..... . 
IX Austin, Richmar Eictms. Corp. ........ . 
IX Plano, Richmar Eictms. ......•........ 
UT Ogden, Spectrum Mklg. Assocs. Inc. .. 
WA Snohomish, LD Elclms. .............. . 
WA Spokane, LD EIctms. .........•........ 
WI Butler, Richmar Elclms. .........•..... 
Can Pointe Claire, Que., A. R Gray Assocs. 

Local DistributOlS 

215-947-4135 
401-245-0260 
512-251-7582 
214-867-8224 
801-972-8552 
206-568-0511 
509-922-4863 
414-781-1730 

514-694-6378 

AL Huntsville, Allied Elclms. .............. 800-433-5700 
CA Santa Monica, Master Distrs. . . . . • . . . .. 213-452-1229 
CA Saratoga. Testco Inc. ....... ......... 408-253-1900 
CO Denver, Spectrum Distrbn. .........•.. 303-480-9991 
FL Pompano, Allied Eictms. ........•..... 305-486-0500 
GA Norcross, Allied Elclms. . . . .. . . . . . ..... 404-3n-3555 
IL Elgin, Allied Eictms. . . . .. . .. . .. . .• . . . .. 312-697-0126 
MA Wilmington, Allied Elclms. .......•.... 617-942-0150 
NY Mineola, Allied EIctms. ................ 516-248-2360 
NC Raleigh, Allied Elclms. ...•.........•.. 919-676-5845 
OK Tulsa. Altair Co. .. . .. . .. .. ... .. . .... . .. 916-252-5781 
OR Saratoga. Testco, Inc. ....... 800-621-0854 (ext 285) 
SC Raleigh, Allied Eictms. •.........•..... 919-876-5945 
IX Austin, AHair Co. ...................... 512-837-4970 
IX Dallas, Allied Elclms. ................. 214-553-4370 
IX Houston, AHair Co. . . . . . . .. .. .. . .. . .•.. 713-462-3029 
IX Richardson, AHair Co ............•..... 214-231-5166 
UT Ogden, Spectrum Mklg. Assocs., Inc. .. 801-972-8552 
WA Saratoga. Testco, Inc. .. .. . . . 8O(}-621-oB54 (ext 285) 
EXP IX/Ft Worth, Allied EIec./Exp. Svcs. 

... . . . ... . .. ... . .. . .. . . . .. .. . .. . .. ... .. 817-336-5401 

COTRONICS, 3379 Shore Pkwy, BrOOklyn, NY 11235, Tel: 
716-646-7996, FAX: 716-646-3028; Empl.: 15; Sis. Mgr: 
Alan Marks 

COVER CRAFT CORP., See Amherst International 
Corp., Cover Craft. Div. 

COVOx, INC, 675 0 Conger St, Eugene, OR 97402, Tel: 
503-342-1271, FAX: 503-342-1283; Empl.: 25; Sis. Mgr: 
M.RStewart 

CPS, INC., 1362 Borregas Ave., Sunnyvale, CA 94089, Tel: 
408-734-6980. TELEX: 35-7450, FAX: 408-734-8993; FSC 
No.: 31640; EmpL: 30; Sis. Mgr: Clifford Gaw ... 001686 

Local Sales Offices & Reps 
GA Roswel~ Electro Comp Sis., Inc. .. . . . .. 404-992-2344 
MA Bu~ington, Intersell ...•.....•......... 617-273-3844 
NH Concord. Cps, Inc ..................... 803-225-7795 
NM Albuquerque, West Faul & Assocs. ... 505-881-0995 
NY Hartsdale, Spectrum SIs. Inc. .....•... 914-472-8600 

CP TECHNOLOGY, INC, 21143 Christensen Drive, 
CUpertino, CA 95014, Tel: 408-996-8069; EmpL: 6 

CRAIG SYSTEMS CORP., Hanson Industries, 10 
Industrial Way, Amesbury, MA 01913-4848, Tel: 617-386-
5662, TWX: 71(}-347-0590; FSC No.: 81902; Empl.: 400; 
Sis. Mgr: Roger Chouinard; Dis!. Mgr: Roger Chouinard 

CRAMER COIL & TRANSFORMER CO., INC, 401 
Progress Dr, Saukville, WI 53080, Tel: 414-264-9425, FAX: 
414-3n-4028; Empl.: 70; SIs. Mgr: Paiti Uncoln 

CRAMER CO, Mill Rock Rd.. Old Saybrook, CT 06475, Tel: 
203-386-3574, TELEX: 966-453; EmpL: 210; Sis. Mgr: G. 
Willis; Dis!. Mgr: E. La/ourette 

, 
CREARE INC. Etna Rd.. P.O. Box 71, Hanover, NH 03755, 

Tel: 603-643-3800, TELEX: 953101, FAX: 603-643-4657; 
Empl.:90 

FAX: 213-493-3553 
CREATIVE MICRO SYSTEMS, 3822 CerrHos Ave., Los 

AlarnHos, CA 90720, Tel: 213-493-2464; Empl.: 24; Sis. 
Mgr: Margaret E. Prossen ...................... 001110 

CRESTRONICS DIV., APPLIED ELECTRO 
TECHNLG. See STI-Crestronics Div. 

CROMEMCO, Dynatech Corp., 280 Bernardo Ave, P.O. 
Box 7400, Mountain View, CA 94039-7400, Tel: 415-964-
7400, TWX: 91 (}-379-6988, FAX: 415-969-3350; EmpL: 

. 135; Sis. Mgr: J C. Depew, VP Sis.; Dis!. Mgr: Tom 
Keating 

CROMPTON INSTRUMENTS, 2763 Higgins Road, Elk 
Grove Village, IL 80007, Tel: 312-593-1107, TELEX: 
210295, FAX: 312-439-5474; FSC No.: 53498; Sis. Mgr: 
Wayne Bordelon 

CROMPTON INSTRS, Hawker Siddley, 2763 Old 
Higgins Rd.. Elk Grove Village, IL 80007, Tel: 312-593-
1107, TELEX: 210295, FAX: 312-439-5747; Empl.: 38; Sis. 
Mgr: Wayne Borclelon 

CROSS BROTHERS, INC., 5255 Sheila St., Los Angelas, 
CA 90040, Tel: 213-266-2000, FAX: 213-266-2106; Empl.: 
17; Sis. Mgr: Steven S. Krause 

CROSS ELECTRONICS, 100 CommonweaHh Dr, 
Warrendale, PA 15086, Tel: 412-776-1591; Empl.: 35; Sis. 
Mgr: L R Craig 

CROSSPOINT, Div. of Info-Lite, 422 Cliff St., Fairview, 
NJ 07022, Tel: 201-941-4455, FAX: 201-941-4919; FSC 
No.: FSCM 52116; EmpL: 13; Sis. Mgr: Joseph M. Cartelli; 
Dis!. Mgr: Joseph M. Cartelli ................... a·1678 

Local Ss/es Offices & Reps 
CA No. Hollywood, Crown Elclms. ........ 213-877-3550 
CA Redwood CRy, CaHronic Assocs. . . . . .. 415-365-2545 
CT Weston, CJA Assoc. .................. 203-226-4317 
MI Plymouth, Leading Edge SIs. Corp. .. .. 313-42(}-3344 
NY Syracuse, Lenard Co. ................. 315-47~9191 

OH Cleveland, A.SA .. . •. . . . . . . . . . . . . . . . .. 216-232-4946 
OH Dayton, Mohawk Intronics ............ 513-434-8873 

CROUZET CONTROLS, INC., 1083 State Pkwy, 
Schaumburg, IL 60173, Tel: 312-843-2200, TELEX: 210 
219, FAX: 312-31(}-8330; ErnpL: 18; SIs. Mgr: BenoR 
Delcou~ ........ ' .......................... a·1201 , 1679 

Local Ss/es Offices & Reps 
CA San Marino, Motion Control of So. CA 

....................................... 816-796-0189 
CA San Ramon, C. F. M. Sis. . . . . . . . . . . . . .. 415-886-1705 
CO Denver, Ralph R Pence & Assocs. .... 303-936-3464 
FL Clearwater, Gen Controls,lnc. ....•... 813-791-1903 
IN South Bend, Emsco SIs. & Engrg, Co. 

....................................... 219-232-6561 
IA Bettendorf, Custom Controls Ltd ..... 319-355-4787 
MA Taunton, Electro-Kinetics .....•....... 617-88(}-0182 

CROUZE 
MA Wellesley, Electro Kinetics ..•......•.. 617-235-9415 
MA Wenham, Electro-Kinetics ..•....•.... 617-468-4166 
MN Minnaapolis, Dr. Beck-Hays Assocs. .• 612-635-3610 
MO Webster Grove, Schutz & Assocs. Ind. Sis., Inc. 

. . .. . . .. .... . ... .. .. .. . . . .... .. .. .. .. .. 314-962-2622 
NY Fairport, Tac Sis. ..•........•.•....... 716-425-1070 
NY Plainview, Motion Control Sis. ..•...... 516-756-5658 
OH Cincinnati, Bob Gilbert & Assocs. ....• 513-761-4598 
OH Cincinnati, Bob Gilbert & Assocs. ..... 513-574-1932 
PA Horsham, Jacobsen & Assocs. ........ 215-674-2937 
UT Salt lake CRy, Control Agency .. . . . . .. 801-328-4305 
WA Bellevue, Sea Inc. .................... 206-883-4999 
WA Vancouver, Sea Inc. .................. 206-573-5161 
Can St Hubert, Que., Decofer .•.. .. .. .. .. .. 514-676-2252 
Can Toronto, Tienkay Inc. ................. 416-736-1221 

Local Distributors 
CA Los Angelas, Master Distr. ..•...•....• 213-452-1229 
CO Colorado Springs. SummH Festeners & EIec. Hdwe. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 303-593-nOO 
FL Hollywood, M.P. Assocs. .........•.... 305-962-5751 
FL lakeland, A. A. EIec. ....•............. 813-665-6941 
IN Ft Wayne, Bellinds. .......•..•....... 219-423-3422 
IN Indianapolis, Bellinds. ................ 317-634-8202 

Crouzet e The 
Over ~ ~. Largest 

100.000 ~ •• , Relay & 
Timers . SWitches 

In Stock. / Distributor 
_",/ In the World 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

Qv1 CROZIER METROLOGY lABs 
In.trument •• StIle • • Repair. Calibration 

PRIMARY STANDARDS 
MAINTAINED 

• D.C. Volts • A.C. Volts 
• Resistance • R.F. Volts 
• Capacitance • Frequency 
• Inductance • Temperature 

CALIBRATION 
•. PRIMARY • SECONDARY 
• WORKING STANDARDS 
• ANALOG & DIGITAL METERS 
• NETWORK ANALYZERS 
• SIGNAL GENERATORS 
• POWER SUPPLIES 
• OSCILLOSCOPES 
• CALIBRATORS 
• TEMPERATURE 
• OSCILLATORS 
• SOUND LEVEL 
• WATTMETERS 
• H.V. DIVIDERS 
• ANALYZERS 
• R.F. METERS 
• HI POTS • BRIDGES. R.C.L. 
• TERA OHM • MEG OHM 
P.O. BOX 814 
ARLINGTON tiTS, IL 60005 
160 N. BOND, ELK GROVE, IL 60.007 

312"934"5634 
Traceable to NBS 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 653 



CROUZE Manufacturers and Sales Offices Directory 
IN In<ianapolis, Vonnegul Indl Prods. 

....... , ..................•.... " 317-89&-8800/88n 
IA Bettendorf, CUstom Controls Ltd. ..... 319-335-4787 
MA Wellesley, EIeCtro-Mechani 0isIr.... 617-235-1565 
MI Comstock Park, Mol' EIec. ............ 616-784-1121 
MI Grand Rapids, 8-F EIecIronics ........ 616-459-0216 
MI RoyaIQak,George.lnsIr.Co. .......... 313-2B().1111 
MI Saginaw, Foscher-Flack ............... 517-752-4181 
MN St Pau~ Powennation ................ 612-645-0781 
NE Clmaha,L.akeIand En!n .. ............ 402-734-2600 
NJ Edison, Howman Applied Control Prods. 

....................................... 201"797-3313 
NJ Fair Lawn; Relay Specialties .......... 201-797-3313 
NY Commack, Monarch CorT1ls- .. ,....... 516-499-1nO 
NC Asheville, EIecbic Supply Co. .•.••.... 704-25!Hl899 
NC Gastonia, J.M.T. EIctm Supp. ......... 704-867-4401 
NC Winston-Salem, Kit1anan EJctms....... 919-722-9131 
NO Bismerck. Border States EIec. .. .. ..... 701-256-6060 
OH Cincinatti, HugilEIH'liIers. ............ 513-351-2000 
OH Cleveland, Reserve Motion Control Sys. 

••..........•• '" .•... .. .. . •. . .•..•.•.. 216-626-0290 
OH Columbus, HugilEIH'eIers. ........... 614-294-5351 
OH Deytoo, Dueliman EJctms. ............ 513-461-5010 
OK Tulsa, Radio Inc. ...................... 91&-587~123 

PA AllentOwn. P. A Peters. .••........•..• 215-43+05237 
PA Phi~Herbach&Rademan .... 215-42&-1700 
SC Greenville,.HoIderEIec.Supp. ..•.••.•• 803-271-7111 
TX Ft Worth, Swieoo ...... : ......... :... 817-335-6521 
WA Kent, MCJIclIs & Controls Corp. ........ 206-872-8010 
WA Seattle, Eicher-Alch8rds Co. .......... 206-523-7888 
WI Waukesha, Powennation ............. 414-542-2868 
Can Mississauga, Ont, Tracan EIctms. Corp. 

....................................... 416-625-n52 
Can St Hubert, Que., DecoIer .; ............ 514-67&-2252 
Can Willowdale, Ont, PS CorT1ls- .......... 416-49&-0214 

CROVEN CRYSTALS, 500 Beech St. Whitby, ON, 
Canada L1N sss. Tel: 416-668-3324, FAX: 416-66&-5003; 
FSC No.: 00809; ~ 250; SIs. Mgr: R McCormick 
................................................. A-l365 

Local Sales Offices & Reps 
AZ Mesa, Sedco Sis. ..................... 602-461-9069 
CA Northridge, RL Assocs................ 81&-701-0656 
CA San Mateo, Melvin Sis. ............... 415-349-7444 
FL Palm Bay, Spartech Assocs. .......... 305-727-8045 
GA Norcross, Spartech Assocs. .. ......... 404-446-7300 
MA Milton, Naton Assoc. .... .. .. .. .. .. .. .. 617-698-0670 
MO St Charles, Hayes EIec. S~ .......... 314-946-66n 
NY MeMIIe,CamesAssocs. .............. 516-694-1600 
OH Englewood, Clayton-Ellier Co. . . . . . •• .. . 513-836-3556 .---------:-------,1 PA Glenside, KoebertAssocs. Inc. ........ 21!Hl87-2310 

QI\ A CROZIER METRO' LOGY' • ns TX Euless, Fralia Co. & Assocs........... 817-267-35n 
,_ YI IJU) VA Alexanciia, Tech Reps Inc. ........... 703-37()'2600 

Inatrument •• 501£ • • RepG" • Calibration WI ~ Artmor Ltd. ............ 414-367-8789 

PRIMARY STANDARDS 
MAINTAINED 

• D.C. Volts 
• Resistance 
• Capacitance 
'. Inductance 

CALIBRATION 

• A.C. Volts 
• R.F. Volts 
• Frequency 
• Temperature 

• PRIMARY. SECONDARY 
• WORKING STANDARDS 
• ANALOG & DIGITAL METERS 
• NETWORK ANALYZERS 
• SIGNAL GENERATORS 
• POWER SUPPLIES 
• OSCILLOSCOPES 
• CALIBRATORS 
• TEMPERATURE 
• OSCILLATORS 
• SOUND LEVEL 
• WATTMETERS 
• H.V. DIVIDERS 
• ANALYZERS 
• R.F. METERS 
• HI POTS • BRIDGES. R.C.L. 
• TERA OHM • MEG OHM 
P.O. BOX 814 
ARLINGTON HTS,IL 60005 
160 N. BOND, ELK GROVE, IL 60007 

312-934-5634 
Traceable to NBS 

Crydom Controls 
La~:ste 4iIlII 8.0~~~~OO 
Relay· • Relays & 

Dlstnbutor lWI SWitches 
In the World. ~ In Stock. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

CROZIER METROLOGY LAB. 160 N. Bonp St. Elk 
Grove, IL 60007, Tel: 312-934-5634; EmpL: 5; SIs. Mgr: 
Richard O. Crozier 

FAX: 213-865-3318 
CRYDOM COMPANY, 17215 Stuc:lebaker Ad, No. 328, 

Cerritos, CA 90701, Tel: 213-865-3536, TWX: 91()'25()' 
5758; ~L: 350; SIs. Mgr: James L Jensen; Dist. Mgr: 
James L Jensen ......................... 801396-1399 

Local SeJes Offices & Reps 
AL Huntsville, EMA, Inc. .................. 205-830-4030 
AR Fl Smith, EIecIra Reps, Inc. ........... 501-452-7822 
CA Pleesanlon, Sierra Sis. Engrg. ....... .". 415-463-2250 
CA Stockton, Sierra Sis. Engrg. ........ ,.. 20&-465-3968 
CA Tustin, Morgan Johnson Co. Inc. ..... 714-832-7282 
FL DeerfiekI Bch., 8M Inc. .............. 3~1-6830 
FL Longwood, EMA, Inc. ................. 305-682-1202 
GA Roswel~ EMA, Inc. .................... 404-992-7240 
ID Boise, N.R Schuftz Co. ............... 206-3n-8686 
IL Elk Grove Villege, Control Sis. ........ 31 ~595-211 0 
IN canne~ Technology MkIg. Corp. ...... ' 317-844-8462 
IN Fl Wf¥1&, Technology MkIg. Corp. ... 219-432-5553 
KY Louisville, Technology MkIg. Corp. .... 502-893-13n 
MO BallimOre, McCourt & Comp., Inc. ••... 301-944-8400 
MA Woburn, Alpha Omega Sis. ........... 617-933-0237 
MI Uvonia, Luebbe Sis. .................. 313-4n~131 
MN Eden Prairie, Electronic Innovators, Inc. 

MO St Louis, Advanced Tech. Sis. ....... . 
NY Binghamton, G~ TECH EIctms. .... . 
NY Uverpool, Gen-Tech EIctms. ........ .. 
NY Penfield, Gen-Tech EIctms. .......... . 
NC Charlotte, EMA, Inc. ................. .. 
NC Raleigh, EMA, Inc. ................... . 
OH Cincinnati, Luebbe Sis. Co. .......... . 
OH Cleveland, Clevelend Luebbe Sis. .... . 
OH ColumbUs, Luebbe Sis. Co. .......... . 
OH Dayton, Luebbe Sis. Co. . ........... .. 
OR Beaverton, N.R Schuftz Co ..•.•....•.. 
PA Chestnut HiI~ DeIIaIronics Inc. .•...... 
PA Pittsburgh, Luebbe Sis. Co. .......... . 
TX Austin, EIecIra Reps. ................. . 
TX Dallas, EIecIra Reps. ................. . 
tIT Salt Lake City, Control Agy. .. ........ . 
VA Richmond, McCourt Co. Inc. ...•...... 
WA BellevUe, N.R Schuftz eo. ........... . 
WI Thiensville, Control Sis. .............. . 

Local Distribulots 
AL Huntsville, Arrow EIctms. ............ . 
AZ Phoenix, Newark EIctms. ............ . 
AR lillie Rock, Newark EIctms. ., ....... .. 
CA canoga Pk., Schweber .............. .. 
CA Los Angeles, Kierulff ElecIrOnics ..... . 
CA Los Angeles, Master Distrs. .......... . 
CA Orange, Newark EIctms. ... , ........ .. 

612~941-(1830 

314-67&-2921 
607-64&-8833 
315-451-3480 
716-381-5159 
704-365-0547 
919-846-6888 
513-53().0600 
216-333-0425 
614-431-C)474 
513-294-0426 
503-643-1844 
215-24&-0294 
412-364-0490 
512-339-1163 
214-24803852 
801-972~787 

604-741 ~253 
206-454-0300 
414-242-4580 

205-837-6955 
602-96&-7411 
501-225-8130 
816-999-4702 
213-725-0325 
213-452-1229 
714-634-8224 

CA S. San Francisco, Steven EngineerIng 
415-~ 

CA San Diego, Kierulff EIctms. .. .. . .. .. .. • 619-27&-2112 
CO Denver, Newark EIctms. .............. 303-757~1 
CT Orange, Milgray EIctms. ........... ,.. 203-795-0711 
FL DeerfiekI Bch., MOw EIctms. .••.••.•• 305-429-8200 
GA Norcross, NewarkEIctms. •••.••.••... 404-44801300 
HI Aiea, Newark EIctms. ................. 6O&-487~1 
10 Boise, Newark EIctms. ................ 20&-342-4311 
IL Chicago, RS. EIctms. ................. 312-364-4733 
.. Elk Grove \/I., Kierulff EJctms. ......... 31~2~ 
.. Schaumburg,NewarkElecL ........... 31~784-5111 
IN Indianapolis, Newark EIctms. .. ........ 317~7~7070 
IA Cedar Rapids, Newark EIctms. ........ 319-383-3800 
KS Overland Pk., Newark EIctms. . . • . . • • . • 913-6n-ff727 
KY Louisville, Peerless EIctms. ........... 502-637-7674 
LA Melarie, Newark EIctms. .............. 504-838-9nl 
MO Ballimore, MOw EIctms. .•..••.•..•.•• 301~ 
MA Bedford, Schweber EIctms. ........... 617-275-5100 
MA Hingham, Sager EIecbic • ."............ 617-749-6700 
MI Uvonia, AS EIctms. ................... 313-525-1155 
MI Uvonia, Schweber EIctms. ............ 313-525-6100 
MI Qak Pk., Newark EJctms. ...... .. ...... 313-967-0600 
MN Edina, MOw EIctms. .......... .. .. .. .. 612-830-1800 
MO St Louis, MOw EIctms. ............... 314-587-1164 
NE Omaha, Newark EIctms. .............. 402-392-1221 
NH Salem, Sager EIctms. ................. 603-698-1348 
NJ Fair Lawn; Relay Specialties .......... 201-797-3313 
NJ Fairfield, MOw EIctms. ............... 201-575-5300 
NJ Fairfield, Schweber EIctms. ........... 201-227-7860 
NM AIbuQll8l'(Jl8, MOw EIctms. .......... 505-243-4586 
NY Buffalo, Summit Distrs. .. .. .. .. . .. .. .. . 716-884-3450 
NY Farmingdale, Milgray EIctms. ......... 516-391~ 
NY Melville, MOw EIctms. ................ 516-694-6800 
NY Rochester, Schweber EIctms. ......... 716-424-2222 
NY Syracuse, Newark EIctms. ............ 315-437-6611 
NY Westbury, Schweber Electronics .. .... 516-334-7474 
NC Raleigh, Newark EIctms. .............. 919-781-76n 
OH Cincinnati, Hughes Peters ............ 513-351-2000 
OH Cincinnati, Schlenvner Assocs., Inc. ..• 513-522-6340 
OH Cleveland, Newark EIctms. .•..•.••.•. 216-391 ~ 
OH Columbus, MOw EIctms. ............. 614-885-8382 
OK Tulsa, Newark EIctms. ................ 918-832-7004 
OR POrtland, Radar Elect. .. .. .. .. .. . .. .. .. 503-233-3091 
PA Pittsburgh, cam/RPC ................ 412-782~no 
PA Pittsburgh, Newark EIctms. ........... 412-343-9090 
SC Columbia, Dixie EIctms. . . . • . •• . • . . . . . • 803-n9-5332 
TN Memphis, The Genie Grp., Inc. .•.....• 901--345-9595 
TX Dallas, Kierulff EIctms. • \.. .. .. .. .. .... 214-84().O110 
TX Houston, Newark EIcIms:.............. 713-782-4600 
lIT Salt Lake City; Kierulff EIctms. ........ 601~73-6913 
WA Bellevue, MOw EIctms. • . •• . • . . . • . •• .. 206-643-4800 
WA Seattle, Radar Elect. ........... :...... 206-282-2511 
WV Charleston, Newark EIctms. . •• . . • . • . .. 304-345-6505 
WI Milwaukee, Newark EIctms. ........... 414-463-1100 

CRYOMAGNETlcs, INC. 739 Emory Valley Ad, Qak 
Ridge, TN 37830, Tel: 61~551, TELEX: 883 945, 
FAX: 615-463-5991; SIs. Mgr: O. Michael Coffey 

CRYSTAL MARK, INC. Forslund Division, 613 Justin 
Avenue, Glendale, CA 91201, Tel: 818-24D-752O, TELEX: 
279974 

CRYSTALOID ELECTRONICS, Box 628, Hudson, OH 
44236, Tel: 216-655-2429, FAX: 216-655-2176; EmpL: 
100; SIs. MgT: Sharon Weistler/Bil1 Jakubik 

CRYSTEK CORP, P.O. Box 06135, Ft Myers, FL 33906, 
Tel: 813-936-2109, TWX: 51 ()'951-7448; FSC No.: 13454; 
~L:60 

CSB/USA, 1204 w. 7th St. Ft Worth, TX 76102, Tel: 80(). 
3CSB/USA, FAX: 817-332-8036 ............... 001446 

Local Sales Offices & Reps 
CA Arcadia, Van Got! & Assocs. .......... 818-445-9728 
CA Los AlIos, Freuman Assocs. .......... 41~1~ 
FL Pompano Bch., HHP Assocs. ..•.....• ~1-5750 
IL Palatina, Technlg. Sis., Inc. ............ 312-991-6600 
IN Granger, Wolff Sis., Inc. ..••.•..•...... 219-272-4388 
MA Seekonk, Rudolph MkIg. Assocs. .. .... 617-399-6270 
MI Grend Rapids, Stiles & Assocs. ....... 616-531-n59 
NY Franklin Sq., eooper..simon & Co., Inc. 

.. .. .. .. . .. . .. ... .. .. . .. . .. .. .. .. . .. ... 516-489-0404 
OH Uma, T.C. Co. ......................... 419-226-6952 
TX Dallas, EIecIra Reps., Inc. ............. 214-248-3852 
WI Milwaukee, Technlg. Sis., Inc. .••.••..• 414-964-5015 

CII Capacitors 

CSI CAPAcrrORS, CSI Technologies, 810 
Rancheros Dr. San Marcos, CA92069, Te~ 619-747-4000, 
TELEX: 697832; FSC No.: 10026; EmpL: 50; SIs. Mgr: J. O. 
Kowalsky .....•..•.••••.....•..•...•..•..•.•. ; • .• A-l071 

654 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory CTSCO 
Local Sales Offices & Reps 

AL Huntsville, Glenn Technical . . . . . . . . . . . 205-883-2870 
AZ Paradise Valley, Astrocom Mktg. ...... 602-991-6646 
CA San Jose, Comtech Mktg. ............. 408-365-7474 
FL Orlando, Glenn Tech. Sis. Co. ......... 305-299-8700 
IL Chicago, Esco Assoca ............... 312-298-5310 
KY Louisville, K W. Elctrn Sis. ............ 614-888-0483 
MD Middletown, ST/Woolard ............. 301-371-4500 
MA E. Sandwich, Radco, Inc. .............. 617-888-7397 
NJ Leonia, Peter E. Schmitt Co. .......... 201-944-2806 
NM Albuquerque, Cleveland En1prs. ... . . . . 505-265-7893 
NY Cazenovia, S. T. Woolard ............. 315-655-8145 
OH Dayton, K W. Elctrn Sis. .............. 513-890-2150 
OR Togard. Components West ............ 503-684-1671 
PA Allison Pk, KW Elctrn SIs. ............ 412-487-4300 
SC Pickens, S.T. Woolard. . . . . . . . . . . . . . . .. 803-878-3830 
TX Dallas, Cunningham Comps. .......... 214-669-9706 
TX Houston, CUnningham COmps. ........ 713-481-4197 
VA Lynchburg. ST IWoolard .............. 804-528-5421 
WA Redmond, Components West . . . . . .. .. 206-885-5880 
Can Richmond Be, Macom Agencies..... 604-271-2661 
Can Toronto, Ont, Anbak SIs. .............. 418-253-0243 

r-TEK 
INCORPORATED 

C-TEK INC., 4 Railroad Ave.. Wakelleld, MA 01860, Tel: 
617-246-1720, TELEX: 882485; EmpL: 15; Sis. Mgr: John 
Vanaman; Dist. Mgr: JohnVanaman .... 0<1126-1127 

Local Sales Offices & Reps 
AZ Phoenix, Thor Eng. ................... 602-437-1463 
CT Ansonia, R H. Sturdy Co. ............. 203-734-2186 
IL Hillside, Cadre Tech. Reps. ........... 312-449-3900 
MA Wellesley Hills, R H. Sturdy Co. .. . .. .. 617-235-2330 
MI Southfield, Fred H. Gehrke & Assoca 

· • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 313-559-5363 
MN Minneapolis, Northstar Motion & Control 

....................•.........•........ 612-571-9600 
MN St Pau~ Northstar Motion & Control .. 612-770-5311 
NJ Sparta, E.S. Williams .................. 201-729-4049 
NY Pittsford, Controlled Motion SIs. ....... 716-381-1933 
NC Charlotte, Jake Rudisill Assoca .... . .. 704-377-6901 
OH Cincinatli, KCH Co ................... 513-931-1686 
PA Paoli, Tyler Griffin .................... 215-647-1550 
VA Richmond Jake Rudisill Assoca .. . . .. 804-320-0201 

Local Distributois 
NY Clarence, Trott Elctms. ............... 716-634-8500 
NY Pittsford, Trott Elctms. ................ 716-586-8251 
NY Syosset. Motion Control Sis. ..•....... 516-921-5656 
NC Charlotte, Joyce Sis. .................. 704-377-6901 
WA Seattle, Eicher-Richards Co ........... 206-523-7686 
Can Montr~ Premier Automation ...•.... 514-884-6610 

CTI ELECTRONICS, 955 Connecticut Avenue, Bridgeport. 
CT 06607, Tel: 203-366-9444, TWX: 710-465-6349, FAX: 
203-254-3599; Empl.: 19 ....................... 0<1079 

Local Sales Offices & Reps 
AL Huntsville, Rakes Engrg. & Mktg. Corp. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 205-533-3763 
AZ Phoenix, Western Automation ........ 602-973-2364 
CA Laguna Hills, Western Autometion .... 714-859-6988 
CA San Diego, MACS .................... 619-268-1199 
CA San Jose, Motion Sys.. Inc. . . . . . . . . . . . . 408-246-0641 
CT Bridgeport. CTI EIctms. ............... 203-386-9444 
FL New Port Richey, Spinney Assoca . . .. 813-846-8578 
GA Atlanta, Rakes Engrg. & Mktg. Corp. ... 404-447-6937 
MO Blue Springs. A-Tronics SIs. & Engrg. Co. 

· .. . . .. .. . .. . .•.. .. . .. . . . . . . . .. .... .. .. 816-224-2131 
NH Manchester, Northeast Camps. ....... 603-627-7242 
NY New Hartford, POQ Assoca . . . . . . . . . . . 315-793-3666 
NY Roslyn HgIs.. TrevCO Assoca ......... 516-621-3223 
OH Columbus, McFadden SIs. .......•.... 614-761-3177 
PA Glenside, Wyncote Instrrnn. Co. ....... 215-572-6500 
VA Reston. Delmarva Technlgs. .......... 703-620-3555 
WI Appleton, Vine Tech. Sis. ........•..•. 414-731-9973 
WI Genoa City, Vine Tech. SIs. .......... ". 414-279-3871 

eTS. CORPORATION 
FAX: 219-294-5718 

CTS CORPORATION, 905 West Blvd North, Elkhart. IN 
46514, Tel: 219-293-7511, TWX: 810-294-2167; EmpL: 
6,500; Dis/. Mgr: George Greener ....... A'I904-1910; 

Local Sales Offices & Reps 
AL Huntsville, Interep Assocs.. Inc. ...... . 
AL Mobile, Interep Assocs.. Inc. ......•.... 
AZ Phoenix, Compass Mktg. & SIs., Inc .... 

_1;I'ltiel 

205-533-1730 
205-478-1036 
602-996-0635 

AZ 
CA 
CA 
CA 
CO 
CT 
CT 
FL 

Tucson, CompassMktg. & SIs., Inc. ... 602-293-1220 CT 'Wallingford, The Greene-Shaw Co., Inc. 
Frernon~ CTS Corp. .... "............. 415-659-1704 ...................... " . . . . . . . . . . . . . . .. 203-265-3333 
Los Mos, Ewing & Foley ...•......... 415-941-4525 FL Clearwater, Hal~Mark Elctms. Corp .... 813-530-4543 
S. Pasadena, CTS Corp .............•. 213-682-1137 FL Deerfield Beh, Arrow Elctms, Inc ...... 305-429-8200 
Dnever, 8.COM, Inc. . . .. . . . . . . . . . . . . .. 303-337-2300 FL Deerfield Beh, Bellinds. .............. 305-421-1997 
Danbury, CTS Corp. . .... "...... 203-743-3681; 1964 FL Ft Lauderdale, Marshall Inds. ......... 305-977-4880 
Wallingford, CompRep Assoca, Inc. ... 203-269-1145 FL Largo, Bellinds. ...................... 813-541-4434 
Deerfield Beh.. ElectroComp Assocs., Inc. FL Orlando, Hal~Mark Elctms. Corp. . . . . .. 305-855-4020 
· . . . . . . . . . . . . . . . . . . . . . . .. 305-429-0802,800-468-4632 FL Orlando, Marshall Inds. ............... 305-841-1878 

FL Longwood, ElectroComp Assocs.. Inc. FL Palm Bay, Arrow Elctms., Inc. ......... 305-841-2424 
· . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-429-0802 FL Pompano Beh, Hal~Mark Elctms. Corp. 

FL Palm Harbor, EleclroComp Assocs..lnc. ....................................... 305-971-9280 
....................................... 813-787-6669 GA Norcross. Arrow Elctms., Inc. .......... 404-449-8252 

GA 
IL 
IN 
IA 
KS 
MD 
MA 
MI 

Norcross, Interep Assocs.. Inc. ........ 404-449-8680 GA Norcross, Bell Inds. ......... ,......... 404-662-D923 
Northbrook, Dolin Sis. Co., Inc ......... 312-498-6770 GA Norcross. Hal~Mark EIctms. Corp ..... 404-447-8000 
Indianapolis, Elctm. Reps., Inc. ........ 317-894-1414 GA Norcross. Marshallinds. ........... "... 404-923-5750 
Cedar Rapids, Settec Sis. Corp ........ 319-384-7660 IL Elk Grove VI.. Bellinds. ............... 312-640-1910 
Olathe, Advanced Tech. SIs., Inc. ...... 913-782-8702 IL Schaumburg. Arrow EIctms., Inc. ...... 312-397-3440 
Lutherville, DGR,Inc. ................. 301-583-1360 IL Shaumburg. Marshalllnds. ............ 312-490-0155 
Westwood, CompRep Assocs., Inc. .... 617-329-3454 IL Wheeling. Hawk Elctms. .............. 312-459-4030 
Farmington Hills. J. L Montgomery Assocs.. Inc. IL Wooddale, Hal~Mark Elctms. Corp. ... 312-860-3800 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 313-489-0099 IN Ft Wayne, Bell Inds. .................. 219-423-3422 
Minneapolis, Robert W. Marshall Co, Inc. IN Indianapolis, Arrow Elctms., Inc. .... . .. 317-243-9353 MN 

MN 
MO 
NM 

· .. . .. .. . . . . . . . . .. . . . .. . . .. .. . . . . . . . . .. 612-929-0457 IN Indianapolis, Bellinds. ................ 317-875-8200 
Minneapolis, S & R Comp. SIs., Inc .... 612-559-3090 IN Indianapolis, Bellinds. (Jrr Only) ..... 317-299-5487 
St Louis, Advanced Tech. SIs., Inc. .... 314-878-2921 IN Indianapolis, Marshallinds. ........... 317-297-0483 
Albuquerque, Compass Mktg. & Sis., Inc. IA Cedar Rapids. Arrow Elctms........... 319-395-7230 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 505-888-0800 IA Cedar Rapids. Bell Inds. .............. 319-395-0730 

NY E. Syracuse, Nycom,Inc. .............. 315-437-8343 KS Lenexa, Arrow Elctms., Inc. ........... 913-541-9542 
NY Jamaica,!hJ Assocs.,lnc ............. 718-291-3232 KS Lenexa, HaI~Mark EIctms. Corp ....... 913-888-4747 
NC Raleigh, Zucker Assocs..lnc ........... 919-782-8433 KS Lenexa, Marshallinds. ................ 913-492-3121 
OH Columbus, Baehr, Greenleaf & Assocs.. Inc. MD Columbia, Arrow Elctms., Inc. ......... 301-995-0003 

....................................... 614-847-0220 MD Columbia, Hal~Mark Elctms. Corp ..... 301-988-9900 
OH Dayton, Baehr, Greenleaf & Assocs.. Inc. MD Gailhersburg, Marshallinds. ."........ 301-840-9450 

....................................... 513-439-0724 MA Newton, The Greene-Shaw Co, Inc. .. 617-969-8900 
OH Westlake, Beehr, Greenleaf & Assocs.. Inc. MA Wilmington, Marshallinds. ............ 617-858-0810 

....................................... 216-892-1770 MA Wobum, Arrow EIctms.,lnc ............ 617-933-8130 
OR Tigard, Vantage Corp. ................ 503-620-3280 MI Ann Arbor, Arrow EIctms., Inc. . . . . . . . .. 313-522-1040 
PA Evans City, Baehr, Greenleaf & Assoca, Inc. MI Ann Arobor, Bell Inds. . . . . . . . . . . . . . . . .. 313-971-9093 

" ...................................... 412-776-2151 MI Grand Rapids. Arrow Elctms.lnc. ..... 616-243-0912 
PA Trevose, P.SA Inc. ................... 215-245-0513 MI L' . M" hallinds. 313-525-5850 
TN Greenville, Interep Assocs.. Inc. MN IVonla, ars ............... . 

· . . . . . . . . . .. . .. .. . . . . . . . ... . . . ... 615-639-3491/3492 Eden Prairie, HaI~Mark EIctms. Corp. 
TX Austin, Southern SIs. Mktg.,lnc ........ 512-835-5822 MN ....................................... 612-941-2800 
TX Houston, Southern States Mktg.. Inc ... 713-960-9556 MN Edina, Arrow EIctms., Inc. ............. 612-830-1800 
TX Richardson, Southern Slates Mktg.. Inc. Minneapolis, IndL Comps., Inc. ........ 612-831-2686 

..............•........................ 214-238-7500 MN Plymouth. Marshallinds. ........•..... 612-559-2211 
lIT Satt Lake City, 8.COM, Inc ............. 801-485-7415, MO Eerth City, H8I~Mark Elctms. Corp. .... 314-291-5350 

801-486-4233 MO St Louis, Arrow Elctms., Inc. .......... 314-567-8888 

WA Bellevue, Vantage Corp. ............. . 
WI Milwaukee, Dolin SIs. Co, Inc ......... . 
PR Caguas, CompRep Assocs.. Inc. . .... . 
Can Slreetsville, Ont, CTS of Canada, Ltd 

Local Distributois 
AL Huntsville, Arrow Elctms., Inc. ........ . 
AL Huntsville, Bell Inds. ................. . 
AL Huntsville, Hal~Mark Elctms. Corp .... . 
AL Huntsville, Marshallinds. ............ . 
AZ Phoenix, Marshall Inds. .............. . 
AZ Tempe, Arrow Elctms., Inc. ........... . 
AZ Tempe, Bellinds. .................... . 
CA Canoga PI<, Hal~Mark Elctms. Corp. .. 
CA Chetsworth, Arrow Elctms., Inc. ...... . 
CA Chatsworth, Marshall Inds. ........... . 
CA Citrus Hgts.. Hall-Mark Elctms. Corp .. . 
CA EI Monte, Marshallinds. (Corp.) ...... . 
CA Garden Grove, Bell Inds. ............. . 
CA Gardena, Bellinds. .................. . 
CA Gardena, CalHomia Swilch & Signal .. 
CA Irvine, Marshall Inds. ......•........... 
CA Los AngeIas, Bell Inds. ............... . 
CA Milpitas, Marshall Inds. ............... . 
CA Rancho Cordova, Marshallinds. ..... . 
CA Rohnert PI<, First Source Elctms. Corp. 

CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CO 
CO 
CO 
CO 
CO 
CT 
CT 
CT 

Roseville, Bell Inds. .................. . 
San Carlos, Log~ Elctms. ........... . 
San Diego, Arrow Elctms., Inc. . ...... . 
San Diego, Bell Inds. ................. . 
San Diego, Hal~Mark Elctrns. Corp. . .. 
San Diego, Marshall Inds. ............ . 
San Jose, HaI~Mark Elctms. Corp. . .. . 
San Jose, Rose Elctms. .....•........ 
Sunnyvale, Arrow Elctms., Inc. .....•.. 
Sunnyvale, Bell Inds. ................. . 
Thousand Oaks, Bellinds. ........... . 
Torrance, Hal~Mark Elctms. Corp. . .. . 
Tustin, Arrow Elctms., Inc. ............ . 
Tustin, HaI~Mark Elctms. Corp. ...... . 
Aurora, Arrow Elctms., Inc. . .......... . 
Denver, Integrated Elctms. Co, Inc. .. . 
Englewood, Indl. Elctms. .•............ 
Englewood, Indl. Elctms., Inc. ........ . 
Thorton, Marshall Inds. ...•........... 
Wallingford, Arrow Elctms., Inc. ...... . 
Wallingford, Marshall Inds. ......•..... 
Wallingford, Midan EIctms., Inc. . ..... . 

206-455-3460 ~~ Lincoln, Scott Elctm. Supp. Corp. . . . . .. 402-466-8221 
414-482-1111 Manchester, Arrow Elctms., Inc. ....... 603-868-6968 
809-746-6550 NJ Fairfield, Marshall Inds. ............... 201-882-0320 

NJ Martton, Arrow EIctms., Inc. ........... 609-596-8000 

416-826-1141 

20s.:837-6955 
205-837-1074 
205-837-8700 
205-881-9235 
602-496-0290 
602-968-4800 
602-966-7800 
818-716-3300 
818-701-7500 
818-407-0101 
916-722-8600 
81.8-459-5500 
714-895-7801 
213-515-1800 
213-536-9830 
714-859-5050 
213-626-6778 
408-942-4800 
916-635-9700 

707-586-0800 
916-969-3100 
415-594-0700 
619-565-4800 
619-268-1277 
619-266-1201 
619-576-9900 
408-432-0900 
408-263-9700 
408-745-6600 
408-734-8570 
805-499-8821 
213-217-8400 
714-838-5422 
714-669-4100 
303-696-1111 
303-292-6121 
303-694-9444 
303-694-9444 
303-451-6444 
203-265-7741 
203-265-3822 
203-265-2077 

NJ Ml Laur~ Hal~Mark Elctms. Corp. . . . . 609-235-1900 
NJ Ml Laure~ Marshallinds. ............. 609-234-9100 
NJ Parsippany, Arrow Elctms., Inc. ........ 201-536-0900 
NM Albuquerque, Arrow EIctms., Inc. ...... 505-243-4566 
NM Albuquerque, Bellinds. ............... 505-292-2700 
NY Buffalo, Summtt Dists. ................ 716-887-2800 
NY Commack, Vantage Comps. .......... 516-543-2000 
NY Hauppauge, Arrow Elctms.,lnc. ....... 516-231-1000 
NY Hauppauge, Marshallinds. . . .. .. . . . . .. 516-273-2424 
NY Jamaica, Archer IndL Disls., Inc. ....... 718-291-3232 
NY Johnson City, Marshallinds. c......... 607-798-1611 
NY Melville, Arrow EIctms., Inc. (Corp.) .... 516-694-8800 
NY Melville, Semispecialisls of America, Inc. (SAl) 

.....•................................. 516-293-2710 
NY Ml Vernon, OAR IndL Elctms. Sis., Inc. 

. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .. 914-899-2224 
NY Rochester, Arrow EIctms., Inc. . ........ 716-427-0300, 

1-800-462-8422 
NY Rochester, Marshall Inds. ............. 716-235-7620 
NY Rome, Rome EIctms., Inc. .. .. . . . .• . ... 315-337-5400 
NC Clifton, Vantage Comps., Inc. (Corp.) .. 201-667-1840 
NC Raleigh, Arrow EIctms.,lnc ............ 919-876-3132 
NC Raleigh, Hal~Mark Elctms. Corp. ...... 919-872-0712 
NC Raleigh, Marshallinds. . . . . . . . . . . . . . . .. 919-878-9882 
NC Raleigh, RESCO/Raieigh .•........... 919-781-5700 
NC Winston Salem, Arrow Elctms., Inc. .... 919-725-8711 
OH Centerville, Arrow Elctms., Inc. ........ 513-435-5563 
OH Dayton, Bellinds. ......... ,........... 513-435-8680 
OH Dayton, Marshallinds. ................ 513-236-8088 
OH Solon, Arrow EIctms., Inc. •............ 216-248-3990 
OH Solon, Hall-Mark Elctms. Corp. . . . . . . .. 216-349-4632 
OH Solon, Marshall Inds. . . . . . . . . . . . . . . . . .. 216-246-1788 
OH Worthington, HaI~Mark Elctms. Corp. 

614-888-3313 
OK Broken Arrow, HaI~Mark EIctms. Corp. 

. . • . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . .. 1-800-327-9999 
OK Tulsa, Arrow EIctms., Inc. ........•.... 918-665-7700 
OR Beaverton, Arrow Elctms., Inc. ........ 503-884-1690 
OR Beeverton, Marshall Inds. ...•......... 503-644-5050 
OR Lake Oswego. Bellinds. .............. 503-241-4115 
OR Tualatin, Moore EIctms. . . . . . . . . . . . . . .. 503-692-5333 
PA McKean, Advacorn .............•..... 814-476-7774 
PA Monroeville, Arrow Elctms., Inc. ....... 412-858-7000 
PA Philadelphia, PEl/Genesis .......•.... 215-673-0400 
PA Pittsburgh. Marshall Inds. ............. 412-963-0441 
TN Nashville, Bellinds. ................... 615-367-4400 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 655 



CTSCO 
TX Austin, Arrow EIcIms., Inc. ...••.•••••.. 
TX Austin, .HaII-Mark EIctms. Corp. ••..... 
TX Austin, Marshall Inds. .••••••••.••••.•. 
TX Austin, Southwest-Elclms., Inc. •••..•.. 
TX Carrollton, Arrow EIcIms., Inc. .••..••.• 
TX Carrollton, MarshaIlInds. ....•.•.••.•• 
TX Dallas, Hall-Mark EIcIms. Corp. ...... . 
TX Dallas, HalI-Mark EIclms.Corp. ~Corp.) 

51 :H!35-4180 
512-258-8848 
512-837-1991 
512-83N1971 
214-380-6464 
214-233-5200 
214-553-4300 

. . . . . . .... . .. . .. .. . . . . . . .. . .. . . . . . . . . . . . 214-343-5000 
TX Dallas, Southwest EIcIms., Inc. . . . . . . . . 214-23403050 
TX Houston, Arrow EIctms: . . . .. . . . . . . . . .. 713-530-4700 
TX Houston, Hall-Mark EIcIms. Corp. ..•.• 713-781-6100 
TX Houston, Marshallinds. ... ....•.....•. 713-895-9200 
TX SIaIIord, S.W. EIcIrn&, Inc. •.•.•..•.••. 713-491-4900 
TX SIaIIord, Southwest EIcIms., Inc. ...... 713-491-4900 
lIT Salt 'Lake City, Arrow EIctms. Inc. ..... 801-972-0404 
lIT Salt Lake City, Beliinds. .............. 801-972-6969 
lIT Salt Lake City, Marshailinds. ......... 801-485-1551 
WA Bellevue, Arrow EIcIrris.,.Inc. ........•. 206-643-4800 
WA Bellevue, Bellinds. .............•..... 206-747-1515 
WA Bellevue, Marshall Inds. . . . . . . . . . . . . . .. 206-841-6800 
WI Brookfield, Arrow EIcIms., Inc. .. . . . . . . . 414-792-0150 
WI Brookfield, Marshallinds. ............. 414-797-8400 
WI New Berlin, Hall-Mark EIcIms. Corp. .. 414-797-7844 
WI Waukesha, Bellinds. ................. 414-547-8879 
can Mississauga, Ont, Arrow EIcIms. canada Ud. 

....................................... 416-672-7769 
can Montreal, Que., ArrowElctms. canada LId 

................................ , .~'.... 514-735-5511 
can Quebec City, Que., Arrow EIctms. canada Ltd 

....................................... 418-687-4231 

CTS CORPORATION, Connector Division, 9210 
Science Center Dr. New Hope, MN 55428, Tel: 612-533-
3533, TWX: 910-576-2717; FSC No.: 16512; EmpL: 300; 
SIs. Mgr: Steve Otto 

'Reier to CTS Coop., Elkhart, IN, for sales offices & 
representatives & for distributor listingS.' 

CTS CORP., ELECTROMECHANICAL DIY., 
(Formerly Elkhart Div.~ 1142 W. Beardsley Ave., 
Elkhart, IN 46514, Tel: 219-295-{1575;. SIs. Mgr: R G. 
Sumrak ........................ A'I904-1910; 801681 

ReIer to CTS Coop., Elkhart, IN, for sales offices and 
representatives and for cflSbibutor fistings. 

CTS CORPORATION 

FAX: 815-786-9743 
CTS CORP., FREQUENCY CONTROL DIY., 

(Formerly Knights Div.~ 400 Reimann Ave., 
Sandwich, Il 80548, Tel: 815-786-8411, TWX: 910-642-
0880; EmpL: 450; SIs. Mgr: Teny Luxmore, Act Sis. Mgr. 
.......... , .. ............ .. .. . .......... ... A'I366-1387 

'Refer to CTS Coop., Elkhart, IN, for sales offices & 
representatives & for distributor listings.' 

CTS CORPORATION, Microelectronics Div., 1201 
CUmberland Ave., W. Lafayette, IN 47906, Tel: 317-.483-
2565, TWX: 810-342-1882; ErnpL: soq; SIs. Mgr: Dick 
Kramer .. .. .. •. . ••..•..•. .. .... .••.•..•.•. A'I732-1733 

'ReIer to CTS Coop., Elkhart, IN, for sales offices & 
repres8ntatives & tor distributor listings.' 

Over 
1.000.000 
Termmal 
Blocks 

in Stock 

Curtis e Over 

_ 8.000 .. 00.0 
•

• '1 Relays & 
SWitches 

~ mStock 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DlSTRIBUmRS 
(213) 452·1229 

Manufacturel'$and . Sales Offices Directory 
CTS CORP., RESISTOR NETWORK DIY., 

(Fonnerly CTS·Corp., Berne Div;} 406 Parr Ad. 
Berne, IN 46711,TeI: 219-589-3111, TWX:'81D-323-158O; 
EmpL: 1100; Sis. Mgr: D. L AkerS; l);st. Mgr:CfIff Stults 
.......... ............•. .•..... ............ A'1912-1913 

'ReIer to CTS Coop., Elkhart, IN, for sales offices & 
repnisentaIives & for <istributor listings.' 

CTS CORPORATION, Switch Div., Paso Robles, 
500 Unne Ad. Paso Robles, CA 93446, Tel: 805-236-0350. 
TWX:91D-351-6796; Sis.Mgr:JackBelI; l);st.Mgr:Bob 
Tarkenton ................................ 801682-1686 

'ReIer to CTS Coop., Elkhart, IN, for sales offices & 
representatives & for distributor listings.' 

CTS CORPORATION, Systems & Datacomm 
Division, 6900 Shady Oak Ad., Eden Prairie, MN 55344, 
Tel: 612-941-9100, TWX: 910'-576-2913; FSC No.: 21542; 
EmpL: 1400; SIs. Mgr: S. Bey! , 

'ReIer to CTS Coop., Elkhart, IN, for sales offices & 
representatives & for distributor listings.' 

CTS CORPORATION, Too~ Die & Machine Division, 
3000 Engle Ad. Fort Wayne, IN 46809, Tel: 21 !H47-0531 

Reier to CTS Coop., Elkhart, IN, for sales offices and 
representatives and for distributor fistings. 

CTS OF CANADA, . LTD. 80 Thomes St, Streetsville, 
Ontario, Can. L5M lY9, Tel: 416-826-1141 

Refer to CTS Coop., Elkhart, IN, for sales offices and 
representatives and for distributor listings. 

CUBrr, Div. 01 Proteus Industries. Inc., 190 S. Whisman 
Ad. Mountain View, CA 94041, Tel: 41 5-962-8237, TElEX: 
62909639; EmpI.: 27; SIs. Mgr: Jon Heiner . 

CUESTA SYSTEMS CORPORATION, 3440 Robello 
Ct, San Luis Obispo. CA 93401, Tel: 805-541-4180, 800-
332-3440; SIs. Mgr: Gary Brehmer 

CUNO, INC. Process Filtration Products, 400 Research 
Pkwy. Meriden, CT 06450, Tel: 203-237-5541, TElEX: 
221083; EmpL: 700 

CUPLEX, INC. 1500 E. Hwy. 66, Garland, TX 75040, Tel: 
214-278-0333, FAX: 214-276-3401; EmpL: 389; Sis. Mg': 
Grady C. Young . 

CURRENT RING CO. INC. 252 Sunset Drive,P. O. 1525, 
Ballwin, MO 63011, Tel: 8OD-325-8653, FAX: 314-535-
5787; SIs. Mg,: PelerRacen; l);st. Mg,: Peter Racen 

CURRENT TECHNOLOGY, INC. 1400 S. Sherman, 
6202, Richardson, TX 75081, Tel: 214-236-5300; Sis. Mg,: 
Bany Epstein; l);st. Mgr: Peter Diamond 

CURTIS aECTRO DEVICES, INC. Box 4090, Mountain 
View, CA 94040, Tel: 415-964-3846, FAX: 415-964-3574; 
ErnpL: 12; SIs. Mg,: P. CUrtis 

I:URTIS 
FAX: 414-535-1150 

CURTIS INDUSTRIES, 7400 W. Douglas Ave., P.O. Box 
18699, Milwaukee, WI 53216-0699, Tel: 414-535-1500, 
TWX: 910'-262-3035; FSC No.: 73631; EmpL: 160; SIs. 
Mgr: R R Hartt; l);st. Mgr: AI Hungsberg 
.... : .............. ,. . .. .... A·I642-1643; C'1314-1315 

Local Sales Offices & Reps 
AL Huntsville, Advanced CorY1lS- Mktg. ... 205-881-5493 
AZ Scottsdale, Memco Sis., Inc. ......•... 602-952-2254 
CA Garden Grove, Elsco EIcIms., Inc. ..... 714-891-4621 
CA Hayward, Pacific MIg. Inc. .. . . . . . . . . . .. 415-887-1620 
CA Hayward, Pacific MkIg., tnc. .......•... 415-887-1620 
CO Englewood, Omega ltd. .............. 303-762-1921 
CT Milford, Sales Engrg. .•..•. . .•.••. .•.•• 203-877-2001 
CT New Fairfield, Sales Engrg. Co. ....... 203-746-5804 
Fl Clearwater, Tech-Rep Assocs. ........ 813-576-9900 

GA Doraville, Advanced CorY1lS- Mktg. ... : 404-44&-7025 
IL Downers Grove, Richrnar EIcIms. Corp. 

. . . . . . ..• . . . . . . .. . • . . . . . . . . . . . . •• . . . . . . 312-968-0118 
MD Gaithersberg, Naudain Assocs.. Southern 

. . . . . . .. . . . . . . . . . . . . . . . . . .... • .. . . . . . . . 301-258-5040 
MI Farmington Hills, W. R Humrnon & Assocs. Inc. 

., ... . ........ ... ...... . .. .... ... ...... 313-474-0661 
MI Grand Rapids, JFCO, Inc. ............. 616-949-1020 
MI Lake Orion, JFco, Inc. .... . .. . •• . . . . . . 313-693-2053 
MN Minneapolis. Holmgren Assocs. Inc. of MN 

........................................ 612-786-7641 
MO Kensas City, DelIJron Co.. Inc. .•.. . . . . • 816-436-6445 
MO Sl Louis, DeJIJron Co. Inc. .•.......•.• 314-869-4779 
NH SaIern, Sales Engrg. Co. ..........•... 603-893-5521 
NJ Englewood, Harold Gray Assocs.. Inc. 

NJ Marlton, Naudain Assocs. •.•..•......• 
NY Rochester, Apex Assocs. ..•.••...••..• 
NC Raleigh, Crossroads EIc1m. Assocs. .. . 
OH Columbus, Nationwide Cornps, Inc. .. . 
OH Dayton. Nationwide Cornps, Inc. ..... . 
IN Indianapolis, Nationwide ~ Inc. .. 
OH Willoughby, Nationwide Comp. ....... . 
RI Warwick, Sales Engrg. ...•.•......•... 
TX Arlington, ProComp Sis. Co. .......... . 
TX Garland, I'ro-Conl> Sis. Co. .......... . 
TX HousJon, ProComp Sis. Co. .......... . 
TX Richardson, Pro ~ .........•...•.. 
WA Redmond, Electronic Mktg. Grp. ...... . 
WI Milwaukee, Richrnar EIcIms. ......... . 
Can Ontario, Chartwell EIctms. ........... . 

Local DisI1ibufors 

201-894-0894 
609-983-5300 
716-254-8050 
91g.742-2372 
216-946-3226 
216-946-3226 
317-872-7202 
216-946-3226. 
401-736-1319 
817-640-4336 
214-276-1946 
71.3-556-9622 
214-66!H 500 
206-883-0962 
414-781-1730 
41 &477-D400 

AL Birmingham, M. G. EIcIms. & Equip. ... 205-326-4525 
AL Montgomery, Southern ConJroIs ...... 205-277-5030 
AZ Phoenix, EIectro-CorT1lS- Distr. .•..•... 802-256-2665 
AZ Tempe, Shelley-Ragon, Inc. ........... 802-894-0258 
AR EI Dorado, Electra Inc. ................ 501-882-4901 
CA Anaheim, Control Design ............. 715-821-1516 
CA Chatsworth, Shelley-Ragon, Inc. ...... 819-998-3333 
CA Orange, County Wholesale EIec. ...... 714-633-6440 
CA San Carlos, Control Design Supp. ... . . 415-592-4806 
CA San Diego, Shelley-Ragon, Inc. ....... 619-453-7133 
CA San Jose, Rose EIcIms. .............. 406-263-9700 
CA San Jose, Shelley-Ragon, Inc. ........ 406-942-9111 
CA Santa Monica, Master DisJJs........... 213-452-1229 
CA So. San Francisco, Steven Engrg. •...• 415-588-6121 
CO Denver, Integrated EIcIms. ....•....... 303-292-6121 
CO Englewood, Shelley-Ragon, Inc. . ...... 303-744-3801 
CT HarUord, Electrical Supp. .. . .. ....... .. 203-527-7111 
Fl Alta Monte, Control Des. Supp. . . . . • . .. 305-788-3220 
Fl Lakeland, A-A Electric ................ 813-665-6941 
Fl Miam\ IndL Controls & Oves. ......••.. 305-65Hll96 
Fl Tampa, Shelley-Ragon, Inc. ........... 813-823-6560 
GA Atlanta, AC. Equip. . . . . . .. . . . . . . . . . . . .. 404-451-2747 
GA Atlanta, A-A Electric .................. 404-449-8670 
GA Stone Mountain, Control Des. Supp. .. 404-97~ 
IL .Cerol Stream, LecJro Comps. ......... 312-690'-0520 
IL Elgin, Allied EIcIms. ................... 312-897-8200 
IL Genoa, Control Des. SUpp. .••........• 815-784-6515 
IL Lombard, Shelley-Ragon, Inc. ......... 312-629-8833 
NY Mt Vernon, OAR IndL ................. 914-699-2224 
IL Palatine, OHM EIcIms. ;............... 312-359-5500 
IL Peoria, Klaus Radio & EIec. ..... . . . . . . 309-691-4840 
IL Quincy, Klaus Radio, Inc. ............ , 217-223-7560 
IL Rockford, Muntz EIec. ................ 815-968-8866 
IL WooddaIe, Electro-Kinetics ........... 312-595-6700 
IN Elkhart, Elkhart Supp. .•.••.••.••.••.... 219-264-4156 
IN Ft. Wayne, Graham EIec. . . . . . . . . . . . . . . 219-423-3422 
IN Indianapolis, Control Design .......... 317-788-4559 
IN Indianapolis, Graham EIcIms. ......... 317-834-8202 
IN Indianapolis, "-less EIctm.......... 317-635-2361 
IA Marion, Control Design ............... 319-373-2923 
IN Mishawaka, 'Panel Parts .............. 219-259-0026 
IN South Bend, Koontz-Wagner EIec. .... 219-232-2051 
IN Wabash, Wabash EIec. Supp. ......... 219-583-4146 
IA Cedar Rapids, Shelley-Ragon, Inc. .... 319-373-0525 
IA Marion, Brenneman & Assocs. •....... 319-377-6394 
IA Marion, Control Des. Supp............. 319-373-2923 
IA West Des MoInes, Ramco ............ -515-225-6933 
KY Lexington, American EIec. Supp. .....• 806-293-2611 
KY Louisville, Peerless EIc1m. Equip. ..... 502-837-7677 
LA Harahan, MG EIctm .................. 504-733-0070 
ME Portland, Rockingham EIec. Supp. .... 207-772-4614 
MD Beltsville, Treeko Sis. ................. 301-937-8280 
MD Gaithersburg. Deanco •............... 301-946-5444 
CO Denver, Shelley-Ragon ............... 303-744-3801 
MA Middleboro, Glynns EIcIms. ........... 617-947-4262 
MA West Springfield, Control Engrg. ...... 413-781-1330 
MA Woburn, Apparatus Svc. .............. 617-933-5999 
MA Woburn, Brownell-Electro .. , .......... 617-935-7820 
MI Augusta, Great Lakes EIcIms. ......... 616-731-4156 
MI Detroit, Madison EIec. . . . . . . . . . . . . . . . . . 313-875-1560 
MI Grand Rapids, S-F EIc1m. Supp. ...... 616-495-0216 
MI Madison Hgts., McNaughton-McKay .. 313-399-7500 
MI Muskegon, Fotzpatrick EIec. Supp. • . . . • 616-722-6621 
AZ Tempe, Control Design ............... 802-829-7981 
MN Minneapolis, Control Design ..•......• 612-721-1628 
MN Mimeapolis, IndL CorY1lS- ..•..•....... 612-831-2666 

656 North American offices only. Fono,orldwide reps.& distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
MN St Pau~ Shelley-Ragon, Inc. ....•..... 612-642-9427 
MO IndependenCe, Shelley-Ragon, Inc. .... 816-254-3410 
MO Kansas City, L-<:Omp, Inc. ............. 816-221-2400 
MO St Louis, Control Design ............. 314-426-3150 
MO St Louis, L Comp, Inc. ................ 314-291-6200 
MO St Louis, Shelley-Ragon, Inc. ......... 314-454-0480 
NH Nashua, Bravan, Inc. .. .. .. .. .. .. .. .... 603-889-7230 
NJ E. Rutherford, A-A Elec ................ 201-777-5477 
NJ Qakland, Relay Speciafties............ 201-337-1000 
NJ W. Berlin, General Camps. ............ 600-766-6767 
NY Albany, Adirondack EIctms. ........... 518-456-0203 
NY Bohemia, Kay Comps. ................ 516-567-7500 
NY Bohemia, Shelley-Ragon, Inc. ......... 516-567-7751 
NY Buffalo, Summij Dis1rs................. 716-884-3450 
NY Buffalo, Wahle Elec. .................. 716-854-3270 
NY Hempstead, EIctm. Equip .............. 516-536-5510 
NY Mamaroneck, Logicomp Elec. ......... 914-698-9332 
NY Ml Vernon, OAR/lndL ................ 91~2224 
NY Rochester, Masline Elctms. .......•... 716-546-5373 
NY Rochester, Wahle Elec. ............... 7J6-461-02OO 
MN St Pau~ Shelley-Ragon.. .. . . . . . . .•. .. 612-642-2828 
NC Charlotte, Control Design SUpp. . . . . . . • 704-588-4410 
NC Charlotte, Dixie Elctms. ............... 704-377-5413 
NC Greensboro, Hammond ElecL . . . . . . . .. 919-275-6391 
Can Markham, Onl., Chartwell EIec. .. . . . . .. 416-731-3400 
NC Winston-Salam, Dixie Elctms. ......... 919-724-5961 
OH Akron, Akron Elctm. Supp ............. 216-773-9183 
OH Cleveland, Gateway Megatech .•.. . . .. 216-944-5801 
MI Grand Rapids, Gateway Megatech .... 616-538-7925 
OH Warren, REM Elctm. Supp. ............ 216-373-1300 
OK Tulsa, Altair Co........................ 918-252-5781 
OR Beaverton, Shelley-Ragon, Inc. .. . . . . .. 503-682-2929 
PA Erie, REM Elctms. .................... 814-453-5626 
PA Malvam, Control Design .............. 215-296-0150 
PA McKean, Advacom ................... 814-476-7774 
PA Philadelphia, Lindley EIec. ............ 215-329-7005 
PA Pittsburgh, CAM/RPC IndL Elctms. ... 412-782-3770 
PA Pittsburgh, Mosebach Elec. ........... 412-488-5000 
SC Columbia, Dixie Elctms. . . . . . . . . . . . . . .. 803-779-5332 
SC Greenville, Dixie Elctms. .............. 803-232-5357 
SC Greenville, Emsco Elctms. ........•... 803-233-4121 
TX Austin, Altair Co. ...................... 512-837-4970 
TX Dallas, Control Design................ 214-358-1441 
TX Fort Worth, Allied Elctms. ............. 817-336-5401 
TX Houston, Altair Co.. .. .. .. .. .. .. .. .. ... 713-462-3029 
TX Richardson, Altair Co. ................. 214-231-5166 
UT SaR Lake City, Kimball Elctm. ......... 801-328-2075 
WA Bellevue, Integrated Elctrns. .......... 206-455-2727 
WA Kent, C. a Parsons & Co .............. 206-762-7373 
WA Sealllle, Shelley-Ragon, Inc ............ 206-241-1980 
WI Cedarburg, A-A Electric. . .. . . . . . . . .. .. 414-377-8000 
WI Green Bay, A-A EIec. ................. 414-499-0258 
WI Milwaukee, Marsh Elctms. ............ 414-475-6000 
WI Milwaukee, Midwestern Elec. ......... 414-449-1500 
WI New Berlin, Control Design ........... 414-784-1015 

CURTIS INSTRUMENTS, INC., 200 Kisco Ave., Ml 
Kisco, NY 10549, Tel: 914-666-2971, TWX: 710-571-2163; 
FSC No.: 18530; Empl.: 95; Sis. Mgr: Jim Story 
.....................•........................... 0·1128 

Local Sales Offices & Reps 
CA Burlingame, Polach & Bensinger ..... . 
CA Seal Beach, Texel Engrg. ........... .. 
CO Littleton, Grifco ..................... .. 
FL Longwood, NSL Assocs. ............ .. 
IL La Grange Park, Bierhaus SIs. ......•. 
IN Ft Wayne, Aktron SIs. .............. .. 
MA Brookline, Harman Assocs. .......... . 
MN Minnetonka, S. J. Collins ............ .. 
NY Manhasset WinCor Elctm. SIs. Corp. 

OH Chagrin Falls, K F. Nauerz .......... . 
WA Seattle, Evergreen Mktg. ............. . 
WI Milwaukee, Bierhaus SIs. ............ . 

Local Distributors 
MO St Louis, Acom Elctms. Inc. .......... . 
PA Newton Sq., W. Reeves Assocs. ..... . 
TX CarrelRon, Lektron ................... . 

415-697-2525 
213-596-9411 
303-795-1989 
305-629-5226 
312-354-5100 
219-747-3650 
617-232-6687 
612-933-7661 

516-627-9474 
216-338-8450 
206-633-3160 
414-963-0318 

314-644-2510 
215-356-7500 
817-484-7784 

CUSTOM BOBBIN WINDINGS, A & K Corporation, 
P.O. Box 2369, Zanesville, OH 43702-2389, Tel: 614-452-
6973, TWX: 810-238-2629; EmpL: 20 

CUSTOM CABLE CORP., 242 Butler St., Westbury, NY 
11590, Tel: 516-334-3600, TELEX: 269301, FAX: 516-334-
3989; EmpL: 20; Sis. Mgr: J. Michelman; Disl. Mgr: D. 
Pollack 

CUSTOM CONNECTOR, 1738 E. 30th SI., Cleveland, OH 
44114, Tel: 216-241-1679, FAX: 216-241-1734; Empl.: 24; 
Sis. Mgr: Larry Weider 

CUSTOM ELECTRONICS, Browne SI., Oneonta, NY 
13820, Tel: 607-432-3880, TWX: 510-241-8292, FAX: 607· 
432-3913; FSC No.: 23280; Empl.: 110; Sis. Mgr: D. 
Hathaway 

CUSTOM MICRO SYSTEMS, INC. P. O. Box 9472, 
Livonia, MI48151, Tel: 313-559-5397; Sis. Mgr: F. Gahrke 

CUSTOM MOS ARRAYS, INC. (CMA), 211 Topaz 
Street, Milpilas, CA 95035, Tel: 408-946-9111, TWX: 
9103382304; FSC No.: 62772; Empl.: 24 

CUSTOM POWER SYSTEMS, INC. 

FAX: 516-467-5066 
CUSTOM POWER SYSTEMS, 33 Comae Loop, 

Ronkonkoma, NY 11779-9990, Tel: 516-467-5328; Empl.: 
10 .............................................. 001687 

Local Sales Offices & Reps 
CA Agoura Hills, Powerdyne .. . . . . . . . . . . .. 818-991·0632 
CA San Jose, NES ....................... 408-293-2600 
MD Hunt Valley, Eagle SIs. Corp ........... 301-666-3930 
MA Wayland, Daner-Hayes Inc. ........... 617-655-0888 
MI Plymouth, Leading Edge SIs. . . . . . . . . .. 313-420-3344 
NY Ronkonkoma, JL SIs. ................. 516-737·2801 
PA ~ennde~ Deha Mktg. .................. 215-750-1440 

CUSTOM SCI. INSTRS. 13 Wing Dr. Cedar Knolls, NJ 
07927, Tel: 201-538-8500, TELEX: 25-4328; EmpL: 32; 
Sis. Mgr: Henry Piekarski 

CUT CRAFT, INC. 

FAX: 817-332-3304 
CUT CRAFT, INC., 1500 Northpark Dr. Ste. 200, Ft Worth, 

TX76102, Tel: 817-332-6151; Empl.: 20; Sis. Mgr: FredA. 
Antonini........................... C·1712-1713,1746 

CUTLER-HAMMER, INC., SHALLCROSS RESISTOR 
PRODS., See RCL Shallcross. Inc. 

CVC PRODUCTS, INC., 525 Lee Rd., Roches1er, NY 
14603, Tel: 716-458-2550, TELEX: 265240, TWX: 
4947142, FAX: 716-458-0424; EmpL: 160; Sis. Mgr: 
Steven Rothstein 

CW INDUSTRIES, 130 James Way, Southhampton, PA 
18966, Tel: 215-355-7080, TELEX: 831470; FSC No.: 
79727; Empl.: 450; Sis. Mgr: Michael Klakis 
........................... a·1688-1689; C·1316-1319 

Local Sales Offices & Reps 
CA Fullerton, Librontronix ................ 714-871-1513 
CA Pleasanton, Moufthrop SIs., Inc. ....... 415-463·0450 
CO Westminster, Wesmer & Assocs. . . . . .. 303·660-0642· 
CT Madison, United Comps. .............. 203·245-4810 
FL Casselberry, Southem Elctm. SIs. Corp. 

· . .. .. . . . . . . . . .. . .. . . .. . . . . . . . . . . . . . . .. 305-332·4826 
IL Park Ridge, G. Mcl. Cole Co. .......... 312-692·6040 
IN Greenfield, France Entprs. ............ 317-462,6098 
IN Indianapolis, Schank Elctrn. Mktg., Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 317-842-6204 
KS Mission, Florence & Meyer, Inc ........ 913-722-5210 
MD Columbia, Pro-Kap ................... 301-381-7460 
MA Taunton, Focus ElctrlL Sis ............ 617-824-3840 
MN Minneapolis, Robert W. Marshall Co., Inc. 

· . .. . . . . .. . . . . .. . .. . . . . . . . . .. . .. . . . .. .. 612·929-0457 
NJ E. Brunswick, Winch SIs. Assocs. ..... 201-613-1515 
NY Pittsford, Franklin SIs. . . . . . .. . .. . . . . . .. 718-248-8251 
NC Raleigh, GocIwin Assocs. ............. 919-878-8000 
PA Hatboro, J. S. Wurts .................. 215-674-3562 
TN Greeneville, Lamons SIs. Co .......... 615-639-8711 
TX Dallas, Kruvand Assocs ............... 214-437-3355 
WA Bellevue, EiTech ..................... 206-643-4330 
Can Islington, Onl., Pipe-Thompson, 11d. .•• 416-236-2355 

C W S, 17 Midland Dr., Norwich, NY 13815, Tel: 607-334-
5366; Empl.: 200; Sis. Mgr: David Bodie 

CYBERNETIC MICRO SYS., P.O. Box 3000, 3000 Hwy. 
84, San Gregorio, CA 94074, Tel: 415-726-3000, TWX: 
910-350-5842; SIs. Mgr: K Moly 

CYBERPAK CO., 905 W. Hillgrove Ave., La Grange, IL 
60525, Tel: 312-354-0012; Empl.: 5; Sis. Mgr: Denise 

THECY 
Buchman 

Local Sales Offices & Reps 

CA Azusa, AIM ........................... 818-334-7850 

CYBER SYS. INC. 2570 E. CeniIos Ave, Anaheim, CA 

92806, Tel: 714-722-2051, TELiEX: 692-375, FAX: 714-

937·1955; EmpL: 35 

CYCLG-TRONICS, INC. 1345 N. Old Rand Rd., 

Wauconda, IL 60084, Tel: 312-521/-0800; EmpL: 10 

THE CYLIX CORPORATION, 2637 Townsgate Rd., SIB. 

200, Westlake V~ CA 91361, Tel: 805-379-3155, FAX: 805-

379-4551; FSC No.: 59; EmpL: 15; Sis. Mgr: Bruce a 
Lonie; Dist. Mgr: Bruce a Lonie 

Custom Connector 
Over 

500.000 
Sockets 
In Stock 

,,-~ The 
~ ., Largest 

.lielay & 
• •. SWitches 

. . ,,' . Dlstflbutor 
..... /" In the World 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

Cutler-Hammer t'.:.T·N 
MILITARY SPECIFICATION, AEROSPACE, 
COMMERCIAL & INDUSTRIAL CONTROLS 

FULL LINE 
AUTHORIZED DISTRIBUTOR 

INCOBPOBATBD 

2478 Fl,tcher Dr. Los AnR,les, CaliforAla 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL 800-421-8855 
CALIFORNIA: 800-252-4640 

TVVX: 910-321-2971 
FAX: 213-660-5130 

I~ f.7( 
,:". <I 

SEE COMPLETE PRODUCT 
LINE UNDER SWITCHES 

SECTION 5100 
FREE LINECARO AND 
CATALOG ON REQUEST 
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CYTEC 

IYTEC CORp. 

FAX: 716-381-0475 
CYTEC CORP, 2555 Baird Road, Penfield, NY 14526, Tel: 

716-381-4740, ~117; ~L: 20; SIs. Mgt: Harly 
Tumer .•••...•.•..••.•..••••.•••.....•..•.....• 001236 

Local Sales Offices & Reps 
NY Frankfort, Kapital Sis. ..•••.•.••••.•... 315-896-4225 
Can Downsview, ant, Multitest ,........... ",6-665-6047 

DABURN. ELECTRONICS & CABLE 
CORP., 224 E. Pegasus Ave., Northvale, NJ 07647, 
Tel: 201-768--5400, TWX: 710-991·9856, FAX 201-

, 768-9642; FSC No.: 25706; SIs. Mgr.: Randy Hibsham 
...•.....•..••................•...•.•..•...• C'1838-1841 

Local Sales Officas & Reps 
AZ Tucson, Clemick & Assocs. ..•........ 602-749-4003 
CA Moun18in VIew, Del Bucchia & Assocs. 

• . . •• . • . . •• . . . . . . . . . • . . . . . • . . . • . • . . . . • . 415-965-8045 
CA MIn. Vrew, Del BucchialOnken Assocs. 

• . . • . • • . . • . . • . . . . . . . . . . . . . • . . . • . •• . . . • . 415-966-8045 
FL T8I1lp8, SAT.......................... 813-884-4805 
GA Atlanta, Millar EIctms. ....•..••. . . . . • . . 404-634-3350 
IL Elgin, Ken Maass Assocs. ............ 312-886-2207 
IN Indianapolis, STB & Assocs. .•........ 317-844-9227 
LA Kenner, Assoc. Mktg. Grp. • . . • . . . . . • • . . 504-443-5072 
MD Glen Stlmie, Freedman Malta Assocs. 

MA No. Scituate, W. A. Hendrickson •...... 
MN Minneapolis, R K Sis. ............... . 
MO Blue Springs, KKB & Co. ............. . 
MO St louis, KKB & Co. ............•..... 
NJ Whippany, Robert Smith Assocs. •..•.. 
NY E. Syracuse, Uberty Elec. ............ . 
NY Plainview, Robt Smitti Assocs. ..••.•. 
NC Raleigh, Millar EIctms. ............... . 
DH Cincinnati, John Olsen Co. ........... . 
DH Cleveland, John Olsen Co. ........... . 
OR Beaverton, Olson, Ferree & Assocs. ••. 
PA King of Prussie, FreedlTlllll-Malta ...•. 
PA PittsbUrgh" John Olsen Co. .......... . 
VA , Richmond, R & S Reps. .•.......•••... 
WA Bellevue, Olson Tech. Sis. ........... . 
WI Menomonee Falls, Voss-Dent Assocs. 

301-I!37-3155 
617-545-0652 
612-571-1001 
816-229-0001 
314-647-2400 
201-54()'()204 
315-437-8100 
51&681-3155 
919-828,8840 
513-922-8885 
21H62-3454 
503-643-9486 
215-337-9211 
412-279-2550 
804-353-4866 
20&683-7792 

....................................... 414-78Hl555 
Can Ma!kham, Ont, Avotronics Ltd. .. . . . . .. 416-475-2024 

Local D/stJibulois 
CA Redwood city, Hi-Cor ..•.........•.•.. 415-386-5087 
CA san Carlos, Logan EIctms. .. . . . . . . . • . . 415-594-0700 
CA san Diego, Shanks & Wright. • . • . . • . • . 619-23!Hl176 
FL Hollywood, MAO EIctms. ..........•.. 813-966-4847 
HI Hila, Comm Center . . • • . . • • . . . . .. • . • . . 808-935-6160 
IN Indianapolis, Graham EIctms. .....•... 317-834-8202 
IA Cedar Rapids, Dee EIctms. ........... 319-365-7551 
LA Harahan, EIcbn Parts & Supp. .....•.. 504-734-0641 
LA New Orleans, Southern Radio Supp. .. 504-524-2343 
MN New Brighton, Chris EIctms. •••••.•... 612-631-2647 
MNNew Brighton, Parts One ............. 612-833-8079 
NJ Cranford, Garden State ............... 201-272-6400 
NM Albuquerque, TMA/Connecting Comps. 

· . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . .. . . . . . 505-345-8921 
NY Albany, E. E. Taylor ......•...•.•...... 518-438-7811 
NY Buffalo, Summit Elctms. .............. 71&687-2800 
NY Hauppauge, Breadline................ 516-231-8100 
NY Rochester, Summit EIctms. .....•..... 716-334-8110 
NY Valley Stream, Astro EIctms. •. . . • . . . . . 516-825-4446 
PA Philadelphia, A.C Radio Supp. ....•... 215-462-9379 
WA Seattle, Amateur Radio •.......••....• 206-767-3222 
WI Fond Du Lac, Fedco ..... . . . . • . .. .. ... 414-922-8490 

DADEN ASSOCIATES, 23011 Moulton Pkwy, Sle. A 12, 
Laguna Hills, CA 92653, Tel: 714-77()'1522, TWX: 91()' 
596-1324,FAX: 714-472-Q805; FSC No.: 57032; EmpL: 41; 
SIs. Mgr: Dennis Hook 

Local Sales Offices & Reps 
AZ Scottsdale, DeTomasi & Grupp, Inc. ... 602-947-3724 
CA Los Angeles, McDougail-McLaughlin 

· . . . . . . . . . . . • . . . . • • . • . . • . . . • . • • • • . . • . .. 213-477-8556 
CA Saratoga, E. Reid Miller Corp. .....••.. 406-257-8927 
FL Palm Bay, Spartech Assocs. ••.•...... 305-727-8045 
GA NorcrOss, Spartech Assocs. . • . . . • . . . .. 404-446-7300 
MD Owings Mills, Walker-Houck Assocs. .. 301-356-9500 
MA Chelmsford, BBC ..................... 617-452-7211 
NY Hartsdale, Spectrum Sis. .••.••• .. . . • . . 914-472-8800 
PA Penndel, Delta MIdg., Inc. •.•••.•...•.. 215-75().1440 
TX . Richardson, Southwest Microwave EIctms. 

....................................... 214-669-1195 
WA Seattle, Data Com Assocs., Inc. •...... 206-2115-2525 

Manufacturers and Sales Offices' Directory 
DAHLSTROM OF cANADA LTD,' 7 Qopelend Street, 

Toronto, Ontario, Canade M4G 3lE, Tel: 416-421-5900, 
TELEX: 06-219845; EmpL: 50 

FAX: 213-631-8078 
DAICO INDUSTRIES, INC., 2139 East Del Amo Blvd, 

Compton, CA 90224, Tel: 213-831-1143, TWX: 91().346-
1143; FSC No.: 28983; EmpL: 200; SIs. Mgr: Bill Grunau, 
VP Mktg. .•...•..•.•...•.••.•...•......•.• A'1.,66-1767 

Local Sales Offices & Reps 
AZ Phoenix, Faser Tech. Sis. ............. 602-946-4404 
AZ Scottsdale, Faser Tech. Sis. .•...•.••. 602-946-4404 
CA Los Altos, Cain-White & Co. .•...•..•. 415-946-6533 
CA Los Angeles, Midwin & Olifson • . . . . • . . 213-838-3455 
CA San Diego, Midwin & Olilson, Inc. ...•. 619-57Hl177 

,CA Tarzana, Midwin & Olifson .•.•.....••• 816-996-9093 
FL Palm Bay, Spartech Assocs. .......••. 305-727-8045 
GA Norcross, Spartech Assocs. . • • . . . . . . • . 404-446-7300 
IN Ft Wayne, Correa Marsh, Inc. •. . . • • .• . 219-482-2725 
IA Cedar Rapids, Lorenz Sis., Inc. •....... 319-377-4666 
KS Merriam, Lorenz Sis., Inc. .•.•.•.•..... 913-384-6556 
ME Ogunquit, Micronic Assocs. ............ 617-933-2121, 

207-646-9525 
MD Burtonsville, Eastern 1ns1rrm. .•....•.. 301-384-8500 
MO University City, Lorenz Sis. . .. .. ..•.•.. 314-997-4558 
NE UncoIn, Lorenz Sis. ....•..•...•....... 402-475-4660 
NJ Teterboro, Technical Mktg. Assocs. .•. 201-393-9330 
PA BroomaI~ 'SWR Assocs. .. . . . . • . . . • . . • . 215-353-6639 
tx Dalles, McDonald Assocs. ....•.••..•. 214-239-3293 
WI Brookfield, Oasis SIs., Inc. .•. . . . . . . . . .. 41 ~782-6660 
Can St Laurent, Que., RF Microwave, Ltd. 

514-335-2335 

DAI-ICHI SHOJI OF AMER., INC., 150 Fifth Ave., SuHe 
845, New York, NY 10011, Tel: 212-691·9050, FAX: 212-
807-1598; EmpL: 3; SIs. Mgt: A. Takayama .••. B'1691; 

C'1321 

Local Sales Offices & Reps 
NY New York, Dai-Ichi Shoji of AmerIca, Inc. 

....................................... 212-691-9050 

FAX: 402-563-6418 
DALE ELECTRONICS, INC., Columbus Div., 2064 

12th Ave., Columbus, NE 68801, Tel: 402-564-3131; FSC 
No.: 91637; EmpI.: 2800; SIs. Mgt: Darrell Smejkal; Dist. 
Mgt: Jeny Jilek.......... A'1925-1931; B'1047-1049 

Local Sales Offices & Reps 
AL Huntsville,JWLAssocs. ..•...•....... 205-883-1712 
AZ Tempe, Dale Elctms. Sis. .....•..•.... 602-966-0291 
CA Los Alamitos, Reed EIcbn Mktg. .•.••. 213-596-6676 
CA Redwood City, J. S. Heaton Co. ....... 415-387-8000 
CA San Diego, Vishay District 0IIice...... 619-690-5112 
CO Colorado Springs, Dale EIctms., Inc. Sis. 

.....•......•.•..••.••........•...•.•.. 303-593-7529 
CO Loveland, Data EIctms. Sis. •.•.....••. 303-687-7500 
FL Coral Springs, Graham Assocs., Inc. •• 305-755-6733 
FL Lake Park, Grahem Assocs. . • • . . . • . •. • 305-622-4049 
FL Melbourne, Graham Assocs. .......... 305-773-8631 
FL Winter Garden, Graham Assocs. .•.•.. 305-656-9369 
GA Atlanta, JWL Assocs. .....•...•....•.. 404-32()'7643 
IL Skolde, IndL Reps. ..•..............•.. 312-967-8430 
IN Fort Wayne, Scott EIctms. ...•.•••.••• 219-489-5690 
IN Indianapolis, Scott EIctms. ..•••.••••.. 317-841-0010 
KS Shawnee Mission, Dale Sis. . . • • . . • . • . . 913-432-9140 
MD Glen Stlmie, Tri-Mark •.........•...•.. 301-761-8000 
MA Wakefield, HowardC. Jappe Co. ...... 617-245-9359 
MI Plymouth, Jay Mktg. Assocs. .•.....•.. 313-459-1200 
MN Bloomington, Merrill Franklin Co. . . . . . . 612-854-8020 
NJ FairlaWn, Keelber & Mack . • . • • • . • . . • •. 201-797-7865 
NY Commack, Keelber & Mack .••..•••••. 516-499-2924 
NY Uverpoo~ Data EIctrn$. SIs. ..•.....•.. 315-457-1401 
NC Pineville, JWL Assocs. ••••...••....... 704-541-5750 
NC Raleigh,JWL Assocs.,................. 919-767-4626 
OH CinciIlM,li, Scott EIctms. ..•..•.•...•.. 513-791-2513 
DH Cleveland, Scott EIctms. .....•.....•.. 216-473-5050 
DH Dayton, Scott EIctms.,Inc. ...•.....•.. 513-294-0539 
DH Reynoldsburg, Scott EIctms. .......... 614-863-1281 

OR Beaverton, LD EIctms. ............... . 
PA Horsham, TMI ....................... . 
TX Dallas, E.F. Aymond Co. ............. . 
TX san Antonio, E. F. Aymond Co. ....... . 
WA Snohomish, LD EIctms. •..•......•.•.. 
WA Spokane, LD Elctms. •.••.• , ......... .. 
WI Milwaukee, IndL Reps. ••..•......•.•.. 

Local D/stJibutors 
AL Huntsville, Hamilton! Avnet •.......••. 
AL Huntsville, Pioneer Technlgs. ....•.•.. 
AZ Chandler, Hamilton! Avnet •..... ' .. , .•• 
AZ PhOenix, Steo1ing EIctms. ...••..•..•.. 
AZ Tempe, Acacia, Div. of Univar •..•..•.. 
AZTempe, Shelley-Aagon, Inc. ..•..••.••. 
AZ Tempe, T.T! Inc. •...•.• " ..•......•.•.. 
CA Chatsworth, Hamilton! Avnel .•...•.••. 
CA Chatsworth, Hamilton! Avnet •.•...•.•. 
CA Chatsworth, Shelley-Ragon, Inc. ...••. 
CA Chatsworth, T.T.I., West ••••.........•. 
CA Costa Mesa, Avnet EIctms. ..•.....••. 
CA Costa Mesa, Hamifton Electro Sis. ..•. 

• CA Culver City, Hamilton! Avnel ..•.••.••. 
CA Gardena, Hamilton Electro Sis. ..••.... 
CA Gardena, Hamifton Electro Sis. .••....• 
CA Inglewood, Newark EIctms. ....•.•.•.. 
CA Irvine, Acacia Div. of Univar •..•.••.••. 
CA Milpitas, T. T. I, Inc. ••.•......••.••.•.. 
CA Ontario, Hemifton! Avnel ............. . 
CA Sacramento, Hamilton! Avnel •..••.... 
CA San Diego, Acacia Div. 01 Univar •..... 
CA san Diego, Hamilton! Avnet ......•.... 
CA san Diego, Shelley-Ragon, Inc. .•..... 
CA san Diego, T.T!, Inc. .•....•.....•.••.. 
CA san Jose, Shelley-Aagon, Inc. ..•..... 
CA Sumyvale, Acacia Div. of Univar ••.... 
CA Sumyvale, Hamifton! Avnel ..••.••.... 
CO Commerce City, W8£O EIctms. ..••.... 
CO Denver, Newark EIctms. ............. . 
CO Denver, T.T.L Inc. ......•..•.........•. 
CO Englewood, Hamilton! Avnel ..•.•....• 
CO Englewood, Shelley-Aagon, Inc. ....••. 
CO Lakewood, Acacia Div. of Univar ..... . 
CT Danbury, Hamilton! Avnel ..•........•. 
CT Norwalk, Pioneer SId. •.•..•.........•. 
CT Stratford, EIectro!Comp. ............. . 
CT Stratford, T. T. I., Inc. ...•..••.......... 
FL Alamonte Springs, Pioneer Technlgs. 

FL o-tield Beach, Pioneer Technlgs. ... 
FL Ft Lauderdale, Hamilton! Avnet ..••... 
FL Largo, Lodan EIctms. ................ . 
FL Orlando, T.T.I., Inc. ..•.........•.••..•. 
FL St Petersburg, Hamilton! Avnet .••.... 
FL T8I1lp8, Reptron EIctms. ............. . 
FL T8I1lp8, Shelley-Ragon, Inc. ...•.••..•. 
FL Winter Park, Hamilton! Avnel ..•..•.••. 
GA Norcross, Hamilton! Avnet ........... . 
GA Norcross, PioIieer Technlgs. ...•...... 
GA Norcross, T.T.I., Inc. .•..•..•......•..•. 
IL Bensenville, Hamilton! Avnet ......... . 
IL Chicago, Newark EIctms. .••..•..•...• 
IL Elk Grove, Bellind. .................. . 
IL Elk Grove Villege, Pioneer SId. •..•..•. 
IL Lombard, Shelley-Aagon, Inc. .•.••.••. 
IL Palatine. Ohm EIctms. .•..••.......... 
IN Carme~ Hamilton! Avnel ............. . 
IN Ft Wayne, Bell Ind.,Graham Div. • •.... 
IN Indianapolis, Bellind., Graham Div ..... 
IN Indianapolis, Pioneer SId. .•••......... 
IA Cedar Rapids, Dee EIctms. •.••.....•. 
IA Cedar Rapids, Hamilton! Avnel ...•.... 
KS Overland Park, Hamilton! Avnet ...... . 
KY Lexington, Haminon! AvneI ....... , .. . 
MD Baltimore, RESCO .................. .. 
MD Beltsville, RESCO ................... . 
MD Columbia, Hamilton! Avnet ••.•..•.•... 
MD Columbia, T. T. I., Inc. ..•..•........... 
MD Gaithersburg, Pioneer Technlgs. •..... 
MA Billerica, A. W. Mayer Co. ............ . 
MA, Lexington, PipnMr SId. •..•........... 
MA Peabody, Hamilton! Avnet •......•..•. 
MA Wilmington, T.T.I. Inc. ................ . 
MA Woburn, Steo1ing EIctms. ..•.....•..... 
MI Grand Rapids, Hamilton! Avnet .; ..... 
MI Gfand Rapids, Pioneer SId. .••..•..... 
MI Grand Rapids, S:F EIcbn Supp. •..... 
MI Uvonia, Hamilton! Avnel ............. . 
MI Livonia, PIoneer SId ................. . 
MI Uvonia, R-S EIctms. ................. . 
MI Uvonia, Reptran EIctms. .•.......•..•. 
MI oak Pi<, Newark EIctms. .•.......•..•. 
MN Eden Prairie, Pioneer-stcL .•.••.••..... 
MN Eden Prairie, T. T.!.; Inc. ..•....••..... 
MN Minneapolis, Newark EIctms. ...•.•... 
MN Minneapolis, Stark EIctms. •....••..... 
MN Minnetonka, Hamilton! Avnet •••.•..... 
MN Minnetonka, PIoneer SId. •............ 
MN St Pau~ Shelley-Ragon, Inc. ...••..•.. 

503-884-8221 
215-441-4300 
214-826-7620 
512-675-8339 
206-588-0511 
509-922-4863 
414-25!Hl965 

205-837-7210 
205-837,gsoo 
602-961-8400 
802-266-2121 
602-894-2874 
602-894-2058 
602-431-1191 
213-280-3954 
811H00-8578 
81 &-998-3333 
811H09-1010 
714-754-6021 
714-641-4100 
213-558-2111 
213-217-8750 
213-217-6700 
213-871-7370 
213-971-2428 
406-946-5577 
714-989-8816 
916-920-3150 
619-565-4365 
619-571-7536 
619-453-7133 
619-587-4888 
408-432-0600 
401H45-72OO 
40IH43-3358 
303-289-4743 
303-757-3351 
303-429-6806 
303-74()'102O 
303-762-0670 
3Q3,.232-2882 
203-797-2854 
203-853-1515 
203-375-5811 
203-375-1400 

305-934-9090 
305-426-6677 
305-979-5211 
813-586-2651 " 
305-859-1000 
813-576-3930 
813-855-4656 
813-623-6560 
305-626-3888 
404-447-7523 
404-44&-1711 
404-662-0911 
312-860-8501 
312-784-5100 
312-640-1910 
312-437-9680 
312-629-8833 
312-359-5500 
317-844-9333 
219-423-3422 
317-875-8200 
317-849-7300 
319-365-7551 
319-382-4757 
913-541-7924 
806-259-1475 
301-529-0500 
301-937-8100 
301-995-3526 
301-995-1331 
301-92Hl660 
61.7-229-2255 
617-861-9200 
617-596-7668 
617-656-4700 
617-936-6200 
616-243-8805 
616-696-1800 
616-45!Hl216 
313-522-4700 
313-525-1800 
313-525-1155 
313-525-2700 
313-967-Q6oo 
612-935-5444 
612-944-5080 
612-33,1-6350 
612-332-1325 
612-932-0670 
612-935-5444 
612-642-2828 

658 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
MO Earth CIty, Hamilton/Avnet .••.•...... 314-344-1254 
MO Independence, Shelley-Ragon, Inc. .•.. 816-254-3410 
NH Manchester, Hamiltonl Avnet ......••. 603-624-9400 
NJ Cherry HiI~ Hamiltonl Avnet . . . . . . . . . .. 609-424-0117 
NJ Cranford, G.s.L EIec. .................. 201-272-6400 
NJ Fairfield, Hamiltonl Avnet ............. 201-575-3490 
NJ Kenilworth, Federated Purchaser ..... 201-272-0505 
NJ Pine Brook, Pioneer Std .............. 201-575-3510 
NM Albuquerque, Hami~onl Avnet ........ 505-765-1500 
NY Binghamton, Pioneer Std ............. 607-722-9300 
NY Bohemia, March EIcIms. .............. 516-563-6000 
NY Bohemia, Shelley Elctms., Inc. ........ 516-567-n51 
NY Buffalo, Summit Distr.................. 716-887-2800 
NY Endwel~ AS.L Elctms. ................. 607-754-3823 
NY Fairport, PIo.-r SId. ................. 716-381-7070 
NY Farmingdale, Command Elctms. ...... 516-293-1212 
NY Hauppauge, Fairmont ................. 516-231-3313 
NY Hauppauge, Hamifton/Avnet .......... 516-231-9800 
NY Rochester, HamiRon/Avnet ........... 716-272-2704 
NY Rome, Rome Elctms. ................. 315-337-5400 
NY Ronkonkoma, T.T.I_Inc. ............... 516-737-2000 
NY Syracuse, Hamifton/Avnet ............ 315-437-2641 
NY Valley Stream, L&S Elctms. ........... 516-561-2474 
NY Woodbury, Pioneer Std .. .. . .. .. .. . ... 516-921-8700 
NC Charlotte, Pioneer Technlgs. .......... 704-527-8188 
NC Raleigh, Hamiftonl Avnet .. .. . .... ... .. 919-878-0819 
NC Raleigh, RESCO ...................... 919-781-5700 
NC Winston-Salem, Kirkman Elctms. ...... 919-722-9131 
OH Cleveland, Hamifton/Avnet ........... 216-631-3500 
OH Cleveland, Pioneer Standard.......... 216-587-3600 
OH Columbus, T.T.I.Inc. .................. 614-648-5770 
OH Dayllln, Bellinds. ..................... 513-435-8660 
OH Dayton, Belllnds., Mililary Div .......... 513-434-8231 
OH Dayton, HamiRon/Avnet .............. 513-439-6700 
OH Dayton, HamiRon/Avnet .............. 513-439-6730 
OH Dayton, Pioneer Standard . . . . . . . . • . . .. 513-236-9900 
OH Dayton, Stotts-Friedman Co. .......... 513-296-5555 
OH Solon, Hamitton/Avnet ............... 216-349-5100 
OH Valley View, Trexon Elctms. .......... 216-447-8860 
OH Westerville, Hamifton/Avnet .......... 614-882-7004 
OK Tulsa, HamiRonl Avnet .. . . . . . . . . . • . . .. 916-252-7297 
OK Tulsa, Radio, Inc. ..................... 918-587-9123 
OR Beaver1on, Acacia Div. of Univar ...... 503-646-3377 
OR Lake Oswego, HamiRon/Avnet ....... 503-635-8831 
OR Portland, Radar Elec. ................. 503-232-3404 
PA Horsham, Pioneer Technlgs. .......... 215-674-4000 
PA McKean, Advacom ................... 814-476-7774 
PA Pittsburgh, HamiRon/Avnet ........... 412-281-4150 
PA Pittsburgh, Pioneer Std ............... 412-782-2300 
PA York, E.C.I_ Inc. ....................... 717-646-5334 
TX Austin, HamiRonl Avnet ............... 512-837-8911 
TX Austin, Pioneer SId. ................... 512-635-4000 
TX Dallas, PIo.-r SId. ................... 214-386-7300 
TX Dallas, Shelley-Ragon, Inc. ... . . . . . . . .. 214-349-2424 
TX Dallas, Sterling Elctms. ............... 214-243-1600 
TX Fl Worth, T.T.I_Inc. ................... 817-631-6300 
TX Garland, Newark Elctms. ............. 214-494-5911 
TX Houston, Lenert Co ................... 713-225-1465 
TX Houston, Plo.-r SId. . . . . . . . . . . . . . . . .. 713-988-5555 
TX Houston, Sterling Elctms. ............. 713-627-9800 
TX Irving, HamiRon/Avnet ................ 214-551)-6111 
TX Irving, HamiRon/Avnet ................ 214-55(}-6155 
TX Stafford, HamiRon/Avnet ............. 713-274-9336 
UT SeR Lake City, HamiRon/Avnet ....... 801-974-9649 
WA Bellevue, HamiRonl AVnet . . ... . .. . . . .. 206-453-5642 
WA Redmond, Shelley-Ragon Inc. . . • . . . . .. 206-883-2220 
WA Redmond, T.T.I. Inc. ................... 206-882-0291 
WA Seattle, Radar Elec. ................... 206-282-2511 
WI Milwaukee, Marsh Elctms. ........•... 414-475-6000 
WI New Berlin, HamiRon/Avnet .......... 414-784-4510 

DALE ELECTRONICS, INC., EI Paso DiY., P.O. Box 
26728, EI Paso, TX 79926, Tel: 915-592-3253; FSC No.: 
91637; EmpL: 272; Sis. Mg': Douglas Wagenknecht; Disl. 
Mg,: Jerry Jilek.......... A·1914-1917; B·1840-1841 

Refer to Dale Electronics, Inc., Columbus, NE for sales 
office and distributor information. 

DALE ELECTRONICS, INC., Norfolk DiY., 2300 
Riverside Blvd., Norfolk, NE 68701, Tel: 402-371-0080; 
FSC No.: 91637; Empl.: 1200; Sis. Mg,: Jim Filips; Disl. 
Mg,: Jerry Jilek............. A.1918-1924,1928-1931 

Refer to Dale Electronics, Inc., Columbus,' NE for sales 
office and dislributorinformation. 

DALE ELECTRONICS, INC., Specialty DiY., P. O. 
Box 1179, Robbinsville, NC 28771, Tel:704-479-6451; 
FSC No.: 69274; Empl.: 140; Sis. Mg,: Larry Viar; Disl. 
Mg,: Jerry Jilek .......................... A·1928-1931 

Refer to Dale Electronics, Inc_ Columbus, NE foi sales 
office and distributor information. 

DALE ELECTRONICS, INC., Tempe DiY., 1155 W. 
23rd SI., Tempe, AZ. 85282, Tel: 602-967-7874; FSC No.: 
22929; EmpL: 139; Sis. Mg,: Bob Klug; Disl. Mg,: Jerry 

Jilek .. .. ........ .. .... .. ..... .. .. .. A·1388-1390, 2089 

Refer to Dale Electronics, Inc., Columbus, NE for sales 
office and distributor information. 

DALE ELECTRONICS, INC., Yankton DiY., E. Hwy. 
50, Box 180, Yankton, SO 57078, Tel: 605-665-9301; FSC 
No.: 09969; EmpL: 400; Sis. Mg,: John Elliot; Dis!. Mg': 
Jerry Jilek .... Ao 1232-1239, 2205-2209; C.1322-1324 

Refer to Dale Electronics, Inc., Columbus, NE for sales 
office and distributor information. 

DALE WESTERN THERMISTOR DIVISION, See 
Dale Norfolk Division 

DAMON ELECTRONICS DIV., 80 Wilson Way, 
Westwood, MA 02090, Tel: 617-329-2460, TWX: 710-348-
6722, FAX: 617-329-0551; Empl.: 90; SIs. Mg,: EdwardJ. 
Doherty ........................................ A·1391 

Local Se/es Offices & Reps 
AZ. Phoenix, Senford SIs. Assocs. ........ 602-957-3570 
CA N. Hollywood, Jewett Co .............. 213-789-6103 
CA Palo Afto, Tri-Rep .. . . . . . . . . . . . . . . . . . .. 415-965-1822, 
DC Washington, Stemler Assocs. ......... 301-944-8262 
FL Melboume, Repcom .................. 305-254-1877 
MO Baltimore, Stemler Assocs. ........... 301-944-8262 
MA WaRham, Del Tech SIs. ............... 617-890-1020 
NJ Cherry Hill, Stemler Assocs. .......... 609-966-4070 
NJ Hackensack, T.MA Assoc. . . . . . . . . . . .. 201-342-4008 
TX Fl Worth, EHec Sis. ................. 817-268-2896 

D & B PO WER, INC. 

FAX: 516-586-5952 
D & B POWER, INC., 204 N. Fehr Way, P.O. Box 40M, 

Bayshore, NY 11706, Tel: 516-588-5955; FSC No.: 54337; 
Empl.: 25; Sis. Mg,: Gordon Best; Disl. Mg': Dan Hall 
........................................... 0·1688-1689 

Local Sales Offices & Reps 
CA Pasadena, Electro Mecha Inslrs. ...... 818-795-7193 
CA Senta Clara SMI, Corp. ............... 408-986-1610 
KS Lenexa, Spectrum SIs. ................ 913-492-3903 
MA Sharon, Adcour, Inc ................... 617-784-8123 
NY East Setauket, Edgerton Elctm. ....... 516-751-7089 
NY Rochester, Technical Comp. SIs. ...... 716-342-2406 

Local Distributors 
MA Shannon, Adcour, Inc ................. 617-784-8123 

~ MANUFACrURING 011 ~DlWIEJS 
". • .., CORPORATION 

FAX: 407-855-6884 
DANIELS MANUFACTURING CORP., 6103 Anno 

Ave, Orlando, FL 32809, Tel: 407-855-6161, TELEX: 
564321; FSC No.: 11851; Empl.: 180; Sls.Mgr:DaveKelly; 
Disl. Mg': Ralph R Recht ..................... C.1759 

Local Sales Offices & Reps 
CA Sen Diego, Cetinske Sis. Co ........... 619-467-3335 
CA Yorba Linda, DMC Western Regional 

co Englewood, Columbine Feb. ......... . 
CT Orange, DMC N.E. Regional Off. . .... . 
MD Port Tobacco, DMC N.E. Field Off .... . 
TX Bedford, DMC S.W. Regional Off. . ... . 
VA Virginia Beach, Summitlnds. & Marine 

WA Redmond, Pan Pacific Electronics .... 

Local Distributors 
CO Englewood, Columbine Fabricators .. . 
CT Hamden, Connector Company ....... . 
TX Fort Worth, Wadco .................. . 
VA Virginia Beach, Summitlnds. & Marine 

714-996-5881 
303-761-2121 
203-799-2343 
301-934-8220 
817-283-2750 

804-463-8820 
206-881-7252 

303-761-2121 
203-288-0044 
817-483-9111 

. . . . . .. . . . . . . . . . . . .. . . . . . . . . . . .. . .. .. .. 804-463-8820 
WA Redmond, Pan Pacific Electronics .... 206-881-7252 
Can Ontario, Patlon Aircraft. . . . . . . . . . .. . ... 416-624-5572 

DAN-L INC., 229 Laurel Rd, E. Northport, NY 11731, Tel: 
516-757-8000; FSC No.: 28327; EmpL: 22 

DANMAR INOS., 9705 Lurline Ave, Chatsworth, CA 91311, 
Tel: 818-882-7979/5280; FSC No.: 31690; EmpL: 10; Sis. 
Mg,: Mukund Patel 

DATAD 
DANTEl., 2991 N. Argyle Ave, Fresno, CA 93727, Tel: 209-

292-1111, TELEX: 35-5457, FAX: 209-292-9355; FSC No.: 
56960; EmpL: 120; SIs. Mg,: Dan Finch 

Local Sales Offices & Reps 
CA Sebastopo~ Dante~ Inc. .....•......... 707-823-8989 
GA Atlanta, Dantel ........................ 404-297-on5 
IN Fl Wayne, Dantel ..................... 219-427-9148 

DANTRONICS, INC_ 3175 Hafner Ct., St Pau~ MN 55126, 
Tel: 612-484-2108; Empl: 22 

DASOFT DESIGN SYSTEMS, INC_ 1827-B Fifth St., 
Berkeley, CA 94710, Tel: 415-486-0822, TELEX: 4945245; 
Empl: 8 

DATA, INC_ 7702 Emerald Ave, Box 2071, Fl Conins, CO 
80525, Tel: 303-493-1222; Empl: 3; Sis. Mg,: Sharon 
Shilling; Disl. Mg,: Sharon Shilling 

DATA, INC, International Thomson Organization, 
P.O. Box 26875, San Diego, CA 92126, Tel: 619-578-7600, 
TWX: 91(}-322-1340; Empl.: 30; SIs. Mg': Allen Gressler 

DATA CAPTURE TECHNOLOGY, Hathaway Corp_ 
10637 E. Marshall, Tulsa, OK 74116, Tel: 918-438-5386, 
TELEX: 796355; FSC No.: 7E812; EmpL: 30; SIs. Mg,: 
Raymond Johnson 

DATA CHECK CORPORATION, 9918 Via Pasar, Sen 
Diego, CA 92126, Tel: 619-578-0101, TWX: 91 (}-335-1596; 
FSC No.: 55792; Empl: 33; Sis. Mg,: Bill Acosta 

OAT ACHRON INc.. 1150 E. Stanford Court, Anaheim, CA 
92805, Tel: 714-385-1705, TELEX: 678401; FSC No.: 
56259; EmpL: 16; Sis. Mg,: Clyde Davis 

Local Sales Offices & Reps 
CA Palo Alto, Egbert EngrG .............. 415-326-1387 
FL Trtusville, Data-Time, Inc. ............. 305-267-5600 
NM Albuquerque, Rustco ................. 505-292-2741 

DATA CIRCUITS, Computer Logics Ltd., 6380 Viscount 
Road, Mississauga, Ontario, Canada L4Z 1 H3, Tel: 416-
672-3833, FAX: 416-872-3869; EmpL: 85; Sis. Mg,: Rick 
Way; Dist. Mg,: Rick Way 

DATACOM, INC_ Box 278, Fl Wafton Beach, FL 32548, Tel: 
904-244-6121, TWX: 51 (}-730-7693, FAX: 91(}-244-6344; 
EmpL: 50 

DATACON, INC_ 60 Blanchard Ad., Burlington, MA 01803, 
Tel: 617-273-5800, TELEX: 951851, FAX: 617-273-4609; 
Empl: 275; Sis. Mg': Stephen J. Day 

Local Seles Offices & Reps 
AL Huntsville, Macro MkIg. Assocs. . . . . . . . 205-883-9630 
CA Chetsworth, DataCon . . . . . . . . . . . . . . . . . 818-7(J(}-06oo 
CA Vista, Circuit Technlgs. ............... 619-941-9718 
CT Brookfield, M & M Assocs. ............ 203-775-6888 
FL Casselberry, Soullhern Elctm. SIs. ..... 305-332-4718 
IL Hoffman Estates, Microtex ............ 312-382-3001 
IL Lisle, WG Controls .................... 312-963-5954 
IL Schaumburg, DataCon ............... 312-529-7890 
MD eanimore, Rep-Tron .................. 301-799-7490 
NY Bohemia, DataCon ................... 516-589-1100 
NY Great Neck, F & F Metro.. .. . . . .. .. .. . 516-462-4080 
NY Syracuse, Labtronics ................. 315-455-7314 
PA Newton Sq., Hagy Assocs. .........•.• 215-459-0504 

DATACOPY CORP_ 1215 Terre Bella Ave, Mountain View, 
CA 94043, Tel: 415-965-7900, TELEX: 701994 
DATACOPY UO; Empl.: 80; Sis. Mg,: Charles Joseph 

FAX: 201-773-9672 
DATA DELAY DEVICES, 3 Mount Prospect Ave, Clifton, 

NJ 07013-1915, Tel: 201-773-2299 ...... A.1535-1549 

Local Sales Offices & Reps 
AL Huntsville, Mountain Electro Prods. ... 205-533-0084 
AZ. Phoenix, Tech Sis., Inc. ............... 602-246-1614 
AR Coulomb Elec ......................... 713-82(}-3210 
CA EI Toro, Martronix .................... 714-858-0632 
CA Mountain View, Weseloh/Swanson & Assocs. 

. . . . .. . . . . . . . . . . .. . . .. .. • . . . . . .. • . . . . .. 415-961-0565 
CT Dynamic SIs., Inc. ..................... 617-272-5676 
DE Jack McCoy Assocs. ................. 215-363-0350 
FL Casselberry, Southern EIcIms. MkIg. .. 305-332-4718 
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·DATAD 
GA Stone Mountain,.Mountain Electro Prods., Inc. 

•.....••.•......•..•......... :. • • . . . . . . 404-448-5594 
IN J. M Finnegan & Co. ........... ;. . ... .. 21 &-23&-5905 
KY J. M Finnegan & Co. . . . . . . . .. . . . . . . . .. . 21 &-23&-5905 
LA Coulomb EIee. ....••.••....•...•...... 713-82(}.3210 
ME Dynamic Sis., Inc. .....•.•.. . . . . . • . •• . • 617-272-5676 
MA Burlington, Dynamic Sis., Inc. ........• 617-272-5676 
MI Spring Lake, Jim Finnegan & Co. ..... 616-846-4980 
MS Mountain Eleciro Prods. .............. 404-448-5594 
NH Dynamic Sis., Inc. ..••••.•.. . . . . •• • • . . • 617-272-5676 
NJ MedfOrd, Jack McCoy Assocs. .••.•... 609-953-0nO 
NY Pittsford, James E. Zimmmerman Sis. 

NO Durham, Mountain Eleciro Prods. .... . 
OH Cleveland, Jim Finnegan & Co. ...... . 
OK Coulomb EIee. •......•....•....•..•..• 
PA Downingtown, Jack McCoy, Inc. .....•. 
PA Pittsburgh, Jim Finnegan & Co. ...... . 
RI Dynamic Sis., Inc. .••...........••.•... 
SC Mountain Eleciro Prods. ............. . 
TN Mountai" Eleciro Prods, ............. . 
TX Houston, Coulomb EIee. .•..•......•.. 
VT Dynamic Sis., Inc. ....................• 
VA Jim Finnegan & Co. .................. . 
Can Ont, Source EIctms. ......•.•..•....•. 

IJxaJ DIstrIbutors 

716-381-3186 
919-383-9639 
21 &-23&-5905 
617-272-5676 
215-363-0350 
412-823-5400 
617-272-5676 
404-448-5594 
404-448-5594 
713-820-3210 
617-272-5676 
21 &-23&-5905 
41&-675-6235 

CA SuooyvaJe, TargetEIctms. •.•......... 415-961-1170 

DATA-DESIGN LABS., P.O. Box 711, 7925 Center Ave. 
Cucamonga, CA 91730, Tel: 714-987-2511; EmpL: 1100; 
SIs. Mgr: M L Sneller 

DATA DEVICE CORP. See ILC Data Device Corp. 

DATA DISPLAY PRODUCTS, Box 91072, Los Angeles, 
CA 90009, Tel: 213-640-0442, FAX: 21~7639; FSC 
No.: 15513; EmpL: 27; SIs. MgT: Qamar Lodhie 

DATA ENGINEERING, INC. 2515 N. State Ad. 7 Ste. 207, 
Margele, FL 33063, Tel: 305-971-C)400 

DATA GENERAL. 4400 Computer Dr. Westboro, MA 
01561, Tel: 617'366-8911, TElEX: 920-329, TWX: 710-
390-1217; Empl: 17,000; SIs. Mgr: Frank Keaney 

DATA INSTRUMENTS,INC.,I00DiscoveryWay,Acton, 
MA 01720, Tel: 617-264-9550, TELEX: 200081; ErnpL: 285; 
SIs. Mgr: Ernest C. Lutfy . . . . • . . . • . . • . . . . . . . . . • . a'l884 

Promoting Confidence 
With Quality 
Delay Lines 

• Delay Lines (active, passive). Trans
formers (switching type, all ferrite 
constructions) • Inductors (ferrite 
constructions, powder iron) • Other 
Specialty Magnetics • Epoxy Molded 
HeadeJs and cases for encapsulation 
USA (714) 336-3561 TWX: 910-595-
1578 DATAN US LKARW FA~ #: (714) 
337-2155 
HONG KONG 5-623858, 5-648477 
TLX: 780 76336 DATAN HX FAX #: 
5-657214 

(jb) Datatronics 
A DIVISION Of OATAMAX ELECTRONICS 

Manufacturers and Sales Offices Directory 
IJxaJ SaIe8 Offices & Rl1ps 

AL Huntsville, FL\f! South~ Inc. .....•. 
AZ Scottsdale, Williims Assocs. .•..•...•. 
CA Laguna Hills. Elotek Sys., Inc. •...... ,. 
CA San Carlos, EIctm. Engrg. Assocs. .... 
co Englewood, Dynatech, Inc. •..•..•..... 
FL Orlando, FLW South~ Inc. •.•..••.. 
GA M8netta, FLW Southeast, Inc. ......•.. 
IL Addison, Robert Kanter .............. . 
MA Acton, Data tnslrs, Inc. ....•..•...•.... 
MA Acton, Dave Hannon ...•.....•........ 
MN S. Sl Pau~ Northport Engrg. ...•...... 
MO Florissant, Delltron Co. : .............. . 
MO Kansas City, Delftron Co. . •.....•..... 
NM Albuquerque, Wi"iams Assocs. ...... . 
NY . Albany, Robert F. Lamb Co., Inc. ..... . 
NY Buffalo, The Robert F. Lamb Co. ..... . 
NY Rochester, Rober! F. Lamb Co., Inc. .. . 
NY Syracuse, Robert.F. Lamb Co., Inc. ... . 
NO Charlotte, Emco, Inc. ...•..•........•.. 
OH Sharonville, Production Resources, Inc. 

OH Worlhington, Bob Young .........••... 
OK Tulsa, Bauman Instr. Corp. ...•....•... 
PA Radnor, Pressure Prods. Inc. ......... . 
TN Memphis, FLW Southeast, Inc. .....••• 
TX Arlington, Co"insystems, Inc. •.....•... 
TX Houston, Collinsystern Inc. ..........•. 
UT Layton, Dynatech, Inc. .•.............• 
WA Redmond, 8.EA. Sis. ...•.....•....•... 
WA Vancouver, 8.EA. SIs. ................ . 
Can WexxlJridge, Ont, Technel Engrg.lnc. 

I..ccal DIstrIbutors 
AL Decatur, MG Elctms. & Equip. Co. .... . 
CO Lafayette, Big Hom Instnnn. .......... . 
CT Meriden, Meriden Cooper ............ . 
GA Columbus, Wetherbee Elee. Supp. Inc. 

205-53&-6207 
602-947-4297 
714-830-4856 
415-593-2189 
3Q3. n3-2830 
305-894-1100 
404-424-1731 
312-620-8701 
617-264-9550 
617-264-9550 
612-457-8000 
314-639-0033 
816-43&-6445 
505-255-1638 
51 &-869-3355 
71&-627-1111 
71&-323-1250 
315-455-2489 
704-372-8281 

513-7n-()4()() 
614-431-()412 
91 &-492-8086 
215-686-7795 
901-345-3563 
817-261-2703 
713-464-9428 
801-546-4837 
206-683-4999 
20&-573-5161 

41&-851-4244 

205-355-6121 
303-685-4054 
203-237-8448 

· . . . . • . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . 404-586-0157 
GA Smyrna, Plant Instrs. Co. .............. 404-436-7393 
IL Rockford, Power/malion ...•. . . . . . • . . . 815-397-0510 
IN Indianapolis, J. N. Fauver Co., Inc. .•... 317-872-3060 
MA BI"erica. Eastronix ...•... ,............ 617-670-2400 
MI Kalamazoo, North Can. Engrg., Inc. ... 61&-349-3010 
MI Midland, Norlh Can. Engrg., Inc. . ~..... 517-631-3274 
MI Taylor, North Can. Engrg., Inc. ..... 313-942-942..()9()() 
MN Sl Pau~ Power/rnation .......• ....•.. 612-645-0781 
MO Kansas City, ISL Corp. ................ 81 &-567-5400 
MO Sl Louis, ISL Corp. ................... 314-535-5760 
NY Albany, KOM Lamb Inc. ... . . . . . . . .• . .. 516-382-1044 
NY Buffalo, KOM Lamb Inc................ 71&-674-3530 
NY Rochester, KOM Lamb Inc. •.......... 71&-26&-1868 
NY Syracuse, KOM Lamb Inc. .•.......•.. 315-455-7436 
NO Charlotte, EMCO ....•.....•.......... 704-372-6261 
OH Sharonville, Production Resources, Inc. 

513-7n-0400 
OH Twinsburg, The Stanley M Proctor Co. 

•.....•............•..•.........•..•..• 21&-425-7814 
OR PorIland, Brancom Instr. ..........•..• 503-263-2555 
UT S8ft Lake City, Rust Automation Equip. 

WA Colbert, Brancom Instr. . ..........•... 
WA Seaftle, Brancom Instr ......•......•... 
WI Green Bay, Power/mation ........•... 
WI Waukesha, Power/mation ........•... 

801-486-9685 
509-466-9365 
20&-762-6050 
414-49&-0944 
414-542-2868 

DATA 1/0 CORP.l0525Willows Ad. N.E., Redmond, WA 
98073-9746, Tel: 20&-881-6444, TELEX: 15-2167; EmpL: 
550 

DATAK CORP., 3117 Paterson Plank Ad., N. Bergen, NJ 
07047, Tel: 201-863-7667; SIs. Mgr: Theresa Pftueger 
.................................... C'1604, 1738, 1842 

Local Sales Offices & Reps 
AL Binningham, Henry W. Phillips Co., Inc. 

· . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .. 205-979-3572 
CA City of Industry, Don ForIh Assocs. ... 81 &-333-8009 
CA Foster City, Polach & Bansinger ...... 415-578-8200 
CO Denver, MKP Mktg., Inc................ 3Q3.759-5861 
FL Lauderdale Lakes, Saacom SIs. Co., Inc. 

• . . . . . . . . • . . . • . • . . . • . . • . . . . . . . . . . . . • . . • 305-486-0260 
GA Roswel~ Henry W. Phillips Co. ... ,.... 404-992-3070 
IL Wheaton, Archie Joyner Assocs. .....• 312-665-6222 
IN lndianapoHs, Elmarcon, Inc. .•.•.•..... 317-846-0221 
MI Grand Blanc, Inter-Comrn, Inc. •....... 313-695-0866 
MO Raytown, MartyTaraski SIs. •......... 81&-35&-1442 
NJ Willingboro, Austin Assocs. ••..•...... 609-871-9290 
NY Farmington, Integrity Mklg. Co. ........ 71 &-924-3671 
NO Statesvi"e, Henry W. Phillips Co. Inc. 

OH Novefty, L W. BanneR & Assocs. ••...• 
PA Philadelphia, Instrmn. Specialties ..•.. 
RI Coventry, Adams McGregor ......... . 
TX Dallas, J& J Sis. Co. ................. . 

Local Distributors 

704-87&-0730 
21&-564-9n2 
215-742-0698 
401-72&-1300 
214-32&-9739 

AL Blnningham, ACK Radio Supp. .Co. " .. 205-322-0586 
AZ Tempe, CircuR Specialists .....•...... 802-96&-0764 

AZ Tucson, Inland EIctms.. . . • . • . • . . . • . • • .• 602-889-5301· 
,CA Berkeley, AI Lasher's EIee. .••..••.••.. 415-843-5915 
CA Milpitas, Zack EIctms. . . . • •• . . • . •• . • . . . 408-942-5432 
CA Pasadena, Dow Radio ................ 818-793-1196 
CA San Francisco, lack EIctms. •.. •• . • • •• 415-62&-1444 
CA San Jose,Quernent EIctms. .......... 40&-998-5900 
CA Sunnyvale, Fry's EIctms............... 4O&-733-1nO 
CA Thousand Oaks, Pace E;1ctms. .••..•.. 605-497-7515 
CO Denver, Gateway EIctms. ..•.•..•..• ... 303-458-5444 
CT Greenwich, WIS9.Comps. ••..•..•..•.. 203-531-4890 
CT Hartford, Hatry EIee. .................. 203-527-1881 
CT Wallingford, Tron Town USA .....•.. 203-237-5598 
DE Wilmington, Wholesale Elctms. . . • . . . • . 302-686-9988 
FL Miami EIctm. Equip. •..•..•..•..•...•. 305-671-3500 
FL Orlando, Orlando Frame & ArI ........ 305-898-6271 
GA Atlanta, Ack EIctm. Supp. . • . .• . . • . . • . • 404-351-6340 
GA Atlanta, Speciafty 0Istrb. Co. .•..•...•• 404-873-2521 
IL Berwyn, B-8 & W, Inc. .•..•...•.•...•. 312-749-1710 
IL Ml Prospect, Tri-State EIee. ...•.•..•. , 312-2~ 
ILNiles,,Joseph EIee. .••.•...•.••••...•• 312-297-4200 
IL Peoria, Klaus Radio, Inc. •.•...•.••..•. 309-891-'4840 
IN Evansville, Hutch & Son ...•.......••. 812-42&-7201 
IN Greenwood, Dick SmIIh Elctms........ 317-887-3425 
IN Indianapolis, Be" Inds. .••..•..•.••..•• 317-634-8202 
IA Cedar Rapids, Deeco, Inc. ....•.•...•. 319-365-7551 
KS Wichile,RSC,........................ 31&-267-5213 
KY Louisville, Peerless EIee. ...•.....•..•. 502-637-7674 
LA Lafayette, Ralph's •........•..•.. , . . . • . 318-233-0105 
LA New Orleans, Southem Radio Supp. •. 504-524-2343 
MD Baltimore, AS I Elee. ..•...•.••.••..•. 301-265-5100 
MD Rockville, Cspitol Radio Whlsrs. ••.•.. 301-881-2270 
MA Hingham, Sager EIctrL Supp........... 617c749-6700 
MA Needham, You-Do-H EIctms. ..•.....•. 617-449-1005 
MA Norwood, Gerber Elee. ..............•. 617-769-6000 
MI Flint, Shand EIctms. .....•.•........•. 313-743-8940 
MI Livonia, Norwest EIctms. ...•..•.....•. 313-261-4551 
MN Mirineapolis, Acme EIctms. •...•....•. 612-338-4754 
MO Kansas City, EIctm. Supp. ..•. . . . . • . . • . 81 &-931-0250 
MO Sl Louis, Gateway EIee. ...•...•.•..• ~ 314-427-6116 
MO Sl Louis, Van Sickle .......•........•. 314-621-5000 
NE Lincoln, Scott EIee. Supp. ..•...•....•. 402-466-6221 
NV Las Vegas, Hurley Elee. . , . . • . . . • . • . . • . 702-364-5866 
NV Reno, Elect. Distr. Co. ........... ; . . . . . 702-323-2766 
NH Pelham, Radio Kit .................... 603-635-2235 
NH Pelham, Radiokit ..................... 603-635-2235 
NJ Greenbrook, Greenbrook EIctms. .•.•. 201-966-3500 
NJ Rahway, RSR Elctms. ..•......•.•...• 201-3B1-B7n 
NY BuffaIo,SurnmR OIstr. . ..•.. .. ..•.•. . .. 716-887-2800 
NY Hauppauge, BroadHne EIctms. ••.••..• 51&-231-4100 
NY Plainview, Kelvin EIctms. •...•.•.•...• 516-349-7620 
NO Raleigh, Southeastern EIctms. .•.•.•.. 9.19-828-2311 
OH Cincinnati, URI EIec. ...•....•....••.•• 513-761-4030 
OH Columbus, Hughes Peters ..•••..•...• 513-351-2000 
OK Tulsa, EIctm. Design .•..•. . . . . • . . . . . . • 918-438-2349 
OR Beaverton, Norvac Elee. •.....•....••• 503-644-1025 
OR Portland, Porliand Radio Supp. •••...• 503-228-8647 
PA Braddock, Lei! EIctms. ...•••......•••• 412-351-5000 
PA Drexel HiI~ Kass EIctms. ...•...•.••.•. 215-449-2300 
PA Philadelphia, AC. Radio ..••...•..•.•. 215-462-9379 
PA Reading, Barbey Elctms. . . . • . . . . . . • . • • 215-37&-6116 
RI Providence, W. Dandreta & Co.. ....• , 401-861-2800 
SC Charleston, Wholesale Inds. Elctms. ., 803-722-2634 
TN Memphis, Bluff City OIstr. ......•.•.... 901-345,9500 
TX Dallas, Electrotex Elect Corp. of TX . • . 214-234-0433 
TX EI Paso, IdeaIlndL EIee. Supp. ....•.•. 915-n9-B647 
TX Houston, EIctm. Parts Outlet •..•..•..• 713-784-0140 
TX San Antonio, AHex EIctms. . . . . . • . • . . . . 512-628-0503 
UT Salt Lake City, Kimball EIee. ...•..••.• 801-328-2075 
UT Satt Lake City, Standard SupP. Co. .... 801-486-3371 
VA Arlington, Arlington Elee. Whlse. ...... 703-524-2412 
VA Norfolk, PrIest EIctms. .........•..•.•. 804-855-0105 
WA Seattle, Seattte ArI .. ... . .. . ...... ..... 20&-625-0711 
WI Milwaukee, IndL EIctms. .•.••.....•... 414-27&-1212 

DAT ALINEAR. Sipex Corp., 491 Fairview Way, Milpitas, 
CA 95035, Tel: 40&-943-1079; EmpL: 90 

DATAMETRICS CORP. 8986 Comanche Ave., 
Chatsworth,CA 91311, Tel: 81&-341-2901, TWX: 910-495-
2009; FSC No.: 19059; EmpL: 275; SIs. Mgr: Jim Foti 

DAT AMETRICS INC. 34~ Fordham Road, Wilmington, MA 
01887, Tel: 617-658-5410, TWX: 710-347-7672; Empl: 
150; SIs. Mgr: A. W. Siff 

FAX: 714-754-5407 
DATAPOWER INC., Power Systems DiV.3545 

Cadillac Ave., Costa Mesa, CA 92626, Tel: 714-754-4400, 
TWX: 910-59&-1580; EmpL: 120; SIs. Mgr: Bob Gomez; 
DIst. Mgr: Edward Blackman ............. 001890-1692 

660 North American offices only. For worldwide reps & distributors, see Vol.W. EEM 1988 



Manufacturers and Sales Offices Directory 
Local Sales Offices & Reps 

AL Huntsville, Magaro & Assoca ......... 205-~827 
CA San Jose, P & M EIctms. .••.••....... 408-287-()402, 
FL Orlando, Magaro & Assoca ...•..•.... 305-859-6546, 
GA Atlanta, Magaro & Assoca ....•....... 404-451-8862 
IL Schaumburg, Engrg. Prods. ........... 312-882-7640. 
IN Cicero. Engrg. Prods. ................. 317-984-5226, 
IA Iowa City. Engrg. Prods. . ... ..•.... . . .. 319-354-5344. 
MD Upperco.lmagHron SIs. ...•..•........ 301-374-5600. 
MA Chalrnsford, Interstate SIs. Assoca . ... 617-256-2287 
MN Edina, Engrg. Prods. ..•.........•..... 612-835-9022 
NJ Fairfield, G & A Sis. ................... 201-575-8080 
NY Rochester. Apex Assoca .•.....•..... 716-254-6050 
NY Roslyn Hgts., Travco Assoca ......... 516-621-3233. 
NC Greensboro, Magaro & Assoca ....... 919-294-4783 
OH Wooster. DaInar co. .................. 216-264-0971. 
OR Beaverton, Quest Mktg. ............... 503-641-73n 
TJ( Houston, Prime Tech. Sis. ............ 713-894-4161. 
TJ( Plano. GW Prods. . . . . . . . . . . . . . . . . . . . .. 214-422-1746 
UT Sa~ Lake City. Hams/CSI .....•...... 801-467-2299. 
WA Bellevue, Quest Mktg. ................ 206-747-9424 

DATA POWER, See Beaver Labs 

DATA PRECISION CORP, Analogic Corp., Electronics 
Ave., Danvers, MA 01923. Tel: 617-246-1600. TELEX: 
6817144; Empl: 140; Sis. Mgr __ Jay Long 

DATAPRINTER. CORP.. Printronix, 99 Middlesex St., 
Malden, MA 02148, Tel: 617-321-2400; Empl: 175; Sis. 
Mgr __ Joseph Marolda, Corp. SIs. Mgr. 

DATAPROBE, 170 Coolidge Ave., Englewood, NJ 07631. 
Tel: 201-569-6464. TELEX: 200679-PROB-UR, FAX: 201-
894-0939; Empl: 20; Sis. Mgr: D. Weiss; Dist. Mgr: S. 
Weiss 

DATAPRODUCTS CORPORATION. 6200 Canoga Ave., 
Woodland Hills. CA 91365. Tel: 816-686-4014. TELEX: 67-
4734; EmpL: 4200; SIs. Mgr: Keith Beuserman; Dist. Mgr __ 
Ke~h Bauserman 

DATAPRODUCTS NEW ENGL6.ND. INC, 50 Bames 
Pall< North. Wallingford, CT 06492, Tel: 203-265-7151. 
FAX: 203-265-9101; EmpL: 450; Sis. Mgr: Louis Jurgens 

DATAQ INSTRUMENTS. INC, 825 Sweitzer Ave., Akron, 
OH 44311. Tel: 216-434-4284. TELEX: 6502817028 

DATA RACE, INC, 12756 Cimarron Path, San Antonio. TJ( 

78249. Tel: 512-692-3909. TELEX: 517659 RTS TX, FAX: 
512-692-7632; Empl: 28; Sis. Mgr: Gamel< C. Colwell 

DATARAM CORP, P. o. Box 7528. Princeton. NJ 06543-
7528. Tel: 609-799-0071. 800-822-0071. TWX: 51<Hl85-
2542, FAX: 609-799-6734; Ernpl: 110; Sis. Mgr: James D. 
Tropp 

DATA RAY CORP .• 452 Burbank Street, Broomfield, CO 
80020. Tel: 303-469-5173. FAX: 303-466-9524; Empl.: 75; 
Sis. Mgr: E. Yanagida 

DATA RENTAlS/SLS, INC. 4209 Van Owen Place, 
Burbank, CA 91505. Tel: 818-843-1221; EmpL: 140; Sis. 
Mgr: Steven Besver. VP Mktg. 

DATA SET CABlE CO, INC, 748 Danbury Rd., Ridgefield, 
CT 068n. Tel: 203-438-9684. TWX: 710-467-0668, FAX: 
203-431-4657; SIs. Mgr: T. Busch 

DATASOUTH COMPUTER CORP. 4216 Stuart Andrew. 
P.O. Box 240947. Charlotte, NC 28224. Tel: 704-523-8500. 
TELEX: 6843016, FAX: 704-523-9298; Empl: 160; Dist. 
Mgr __ Ann Velas 

DATA SPECiAlTIES. INC, See Zebra Technologies 
Corp. 

DATA TECH. DIV. OF PENRIL CORP, See Moisture 
Register Products Div .• Aqua Measure Instrument 
Co. 

DATA TECHNOlOGY. INC, 4 Gill St., Wobum,MA01811. 
Tel: 617-935-6820. FAX: 617-935-9656; Empl: 45; Sis. 
Mgr: D. Skenderian 

Local Sales Offices & Reps 
CA Lomita, Tech Rep Assoca ........... . 
CA San Jose, Motion Control •..•..•...... 
CO Englewood, Thorson Rocky MIn, Inc. 

FL Melbourne, R-Rep Co. ......•..•...... 
IL Elk Grove V~ Carlson Eictm. SIs. ..... 
NY E. Rochester. A & 0 DYes. ........•... 
NY Hawthome, Swedelco, Inc. .....•...... 
NY Sidney. A & DOves. .. , ...........•..• 

213-539-9070 
408-997-0544 

303-799-3435, 
305-725-6993 
312-956-8240 
716-385-2n8 
914-747-0101 
607-563-8468 

OH Cincinnetti Drivex Corp. .............. 513-474-5100 
TJ( Dalles, Blackburn Assoca ............ 214-750-8484. 

DATATRAN CORP, 355 Yuma Sl, Denver. CO 80223. Tele 
303-n8-0870. FAX: 303-778-0877; Ernpl: 17; Sis. Mgr: 
Cindi L Kemper; Dis!. Mgr: Cindl L Kemper 

DATA TRANSL6.TION. INC .• 100 Locke Dr, Marlboro, MA 
01752, Tel: 508-481-3700. TELEX: 951846. FAX: 617-461-
8620; FSC No.: 61867; Empl.: 230; Sis. Mgr: Ellen Wirka 

DATATROL., Division of Data Card Corporation, Brent 
Dr. Hudson, MA 01749. Tel: 617-568-1411; Empl: 125; 
Sis. Mgr: Howard Centor 

Distributor 

DATATRONICS. LTD, P. o. Box 2839. Blue Jay. CA 
92317. Tel: 714-336-3561. TWX: 910-595-1578 DATAN 
USLKARW .......... , ....•......... 660.682.715.718. 

758.774. 799. 813 

DATATRONIC SYSTEMS CORP, Computer 
Sciences Div, Bx 44128 EEM/NMR. Panorama City. CA 
91412-0128, Tel: 818-988-5290; Empl: 150 

DATA WORLD PRODUCTS. Second N.H. Tpke., 
Francestown, NH 03043. Tel: 603-588-3746; Sis. Mgr: 
Stephen Berry 

DATAWRAP. INC .• 37 Water St., Wakefield, MA 01680. Tel: 
617-246-5757; Empl.: 16; Sis. Mgr: Tony Lockwood 

DA TEC. INC. 200 Eastowne Dr .• Ste. 116. Chapel Hill. NC 
27514. Tel: 919-929-2135; Ernpl.: 75; Sis. Mgr: Wa~ Lovett 

DA-TECH CORP, 141 Railroad Drive. Ivyland, PA 18974. 
Tel: 215-322-9410; Empl.: 110; Sis. Mgr: Bradford W. 
Bentz 

FAX: 617-339-6356 
DATEL. INC •• 11 Cebot Blvd., Mansfield, MA 02048. Tel: 

617-339-3000. TELEX: 95-1340. TWX: 710-346-1953; 
Empl: 650; Sis. Mgr: N. Renaud ......... Do1153-1161 

Local Sales Offices & Reps 
AL Hunstviile. Electronic Mfrs' Agts. ...... 205-830-4030 
AZ Phoenix, Tech. SIs. ................... 602-246-1614 
CA Santa Ana, Datel ........•............ 714-835-2751 
CA Sunnyvale, San Jose................. 408-297-7944 
CO Denver. EIcom, Inc. ................... 303-337-2300 
FL Coral Springs, H. A, Inc. .............. 305-752-7520 
GA Roswell. Electronic Mfrs' Agts. ........ 404-992-7240 
IL Hoffman Estates, Carvel Engrg. & Sis. 312-685-6800 
IA Marion. Ensoo-Rep. Inc. . .. . .. . . . . . . . .. 319-377-8551 
KS Wich~ Ensoo-Rep Inc. ............... 316-683-1070 
MA Mansfield, Datel ...................... 617-339-3000 
MI Aubum Hgts., Infinity. Inc. ..•.......... 313-653-9680 
MN Edina, Carvel Engrg. & SIs. ............ 612-835-7929 
MO Maryland Heights. Ensoo-Rep. Inc. .... 314-423-3935 
NM Albuquerque, Cleveland Entprs. ....... 505-265-7893 
NY Babylon, Astrorep..................... 516-422-2500 
NY Clark Mills, KlM-Gamer .............. 315-853-6126 
NY Pittsford, KlM-Garner . . . . . . . . . . . . . . . . . 716-381-8350 
OH Cleveland, Arthur Baier Co ..........•. 216-461-6161 
OH Dayton. Arthur Baier Co .............•. 513-276-4128 
PA Pittsburgh, Arthur Baier Co. ........... 412-367-7799 
TJ( Carrol~on. Tech. MkIg., Inc. ......... ,. 214-387-3601 
TJ( Houston, Technical Mklg., Inc. ........ 713-783-4497 
TJ( Round Rock, Technical MkIg., Inc. .... 512-244-2291 
UT S~ Lake City. Elcorn, Inc. ............ 801-485-7415 
VA Arlington, H. J. Heffernan ............. 703-522-6666 
WI Sheboygan, Carvel Engrg. & Sis. ...... 414-457-6800 

Local Disttibutors 
AL Huntsville. Schweber Elctms. ......... 205-895-0480 
AZ Phoenix, Schweber EIctms. ........... 602-997-4874 
CA Canoga Pit, Schweber Elctrns. . . . . .. .. 81 &-999-4702 
CA Gardena, Schweber Elctms. .......... 213-327-8409 
CA Irvine, Schweber Elctrns. .•. . . . . • . . . . . . 714-863-0200 
CA Sacramento, Schweber EIctms. ....... 916-929-9732 
CA San Diego, Schweber Elctms. . . . . . . . .. 619-450-0454 
CA San Jose, Schweber Elctrns. .......... 408-432-7171 
CO Englewood, Schweber Elctms. .••..... 303-799-0256 
CT Danbury. Schweber Elctms. ........... 203-748-7080 
FL Altamonte Springs, Schweber Elctms. 305-331-7555 
FL Pompano Beh., Schweber Elctms. .... 305-977-7511 
GA Norcross, Schweber Elctms. .......... 404-446-5842 
IL Elk Grove VI. Schweber Elctrns. .....• 312-364-3750 

DAVIDS 
IA Cedar Rapids, Schweber EIctms. •.... 319-373-1417 
KS Overland Pit, Schweber EIctms. ...... 913-492-2922 
MD Gmhersburg, Schweber Elctms. .•..•. 301-840-5900 
MA Bedford, Schweber EIctms. •.......... 617-275-5100 
MI Uvonia, Schweber EIctms. ......•..... 313-525-8100 
MN Edina, Schweber Elctms. .......•..... 612-941-5280 
MO Earth City. Schweber EIctms. ......... 314-739-0526 
NJ Fairfield, Schweber Elctms. .....•..... 201-227-7880 
NY Rochester. Schweber EIctms. . . . . . . . . . 716-424-2222 
NY Westbury. Schweber Elctms. .......... 516-334-7474 
NC Raleigh, Schweber Elctms. ........... 919-876-0000 
OH Beachwood, Schweber Elctms. ....... 216-464-2970 
OH Dayton, Schweber EIctms. ............ 513-439-1800 
OH West Chester. Arthur Baier Co. ....... 513-n9-2395 
OH Worthington, Arthur Baier Co. ..•...... 614-784-1144 
OK Tulsa, Schweber Elctms. ....••.•...... 918-822-8003 
PA Horsham, Schweber Elctms. .......... 215-441-0600 
PA Pittsburgh, Schweber Elctms. ......... 412-782-1600 
TJ( Austin, Schweber Elctms. ............. 512-458-8253 
TJ( Dalles, Schweber EIctms. ............. 214-681-5010 
TJ( Houston, Schweber Elctrns. . . . . . . . . . .. 713-784-3600 
WI New Berlin, Schweber Elctms. ........ 414-784-9020 

DATRON INSTRUMENTS. A Wavetek Company. 
Hurricane Way. Norwich, England, Un~ed KingdOm NA6 
6JB, Tel: 603-404824. TELEX: 851975173. FAX: 603-
483670 

DATRON INSTRS .• INC, 3401 SW 42nd Ave., Stuart, FL 
33497. Tel: 305-283-0935, TELEX: 525724; FSC No.: 
66-15b,66-23F.66 Part II SECT H.J; Empl.: 120; Sis. Mgr: 
Irene Bugno 

DATRON SYSTEMS. INC, 200 West Los Angeles Ave., 
Simi Valley. CA 93065-1650. Tel: 805-564-1717. TWX: 
910-494-2787; FSC No.: 32255; Empl: 122; SIs. Mgr: 
Bruce Strean, VP Mklg. 

DATUM INC •• Timingl Aaeom Divisions, 1363 S. 
State College Blvd., Aneheim, CA 92806-5790. Tel: 714-
533-6333. TELEX: 4722045 (inll). TWX: 910-592-1289; 
FSC No.: 31160; Empl: 280; SIs. Mgr __ Charles Neumann 
.................•.....•.................. Do1062. 1163 

Local Sales Offices & Reps 
AL HuntSVille, Southern Mktg. Assocs. Lid. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 205-534-6020 
CA Anaheim, Datum. . . . . . . . . . . . . . . . . . . . .. 714-533-6333 
CA San Diego. M. Ficken ................. 619-292-9392 
CA Santa Clara, WardlDavis Assocs. ..... 408-245-3700 
CO Denver. Vic Meyers Assocs. Inc. ...... 303-629-9676 
CT Mt Carrnei Scientific Oves.- Connecticut 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-248-9361 
FL Longwood, Southam Mklg. Assocs. Lid. 

· . . • . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .. 305-682-7317 
FL Salell"e, Southern Mklg. Assocs. Ltd 

305-ln-3587 
GA Marietta, Southern Mklg. Assocs. Lid. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 404-565-0603 
IL Des Plaines, Marsland Assocs. ....... 312-298-2620 
IN Indianapolis. Marsland Assocs. ....... 317-293-5437 
MA WaRham, Scientific Devices-New England 

.. . . ... ..•.. .. . .. .. .. .. .. .•. . . .. .. .. ... 617-890-2252 
MA Wayland, Daner-Hayes ............... 617-655-0888 
WI New Berlin, Marsland................. 414-786-6611 
MN Minneapolis, Marsland Assoca ....... 612-545-4481 
MO St Louis. Marsland Assoca .....•..... 314-991-1399 
NJ Haddonfield, G. L Williams Assocs. ... 609-428-6060 
NM Albuquerque, VIC Meyers Assocs. Inc. 

· . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . • . • . . . .. 505-684-6878 
NC Greensboro. Southam Mktg. Assocs. Lid. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 91 &-282-8001 
OH Centerville, Micro Sis. Corp ••...•.•.•.. 513-433-8171 
OH No. Olmsted, Micro SIs. Corp. ......... 216-734-3080 
OK Tulsa, Date Mktg. Assocs. ............ 918-494-2711 
TJ( Austin, Data Mktg. Assocs. . . . . . . . . . . .. 512-443-1722 
TJ( Dallas, Data Mklg. Assoca •.....•..... 214-661-0300 
TJ( Houston. Data Mklg. Assocs. ......... 713-790-2511 
TJ( San AntoniO. Data Mktg. Assocs. •.. . .. 512-342-3031 
UT Salt Lake City. Vic Meyers Assocs. Inc. 

.............•......................... 801-581-1760 
MD Rockville. Creative MkIg. Assocs. ..... 301-251-4100 
WA SeeItIe. Comptronics ................. 206-284-4842 

DAVIDGE CORPORATION. 94 Commerce Dr. Buel~on, 
CA 93427. Tel: 805-688-9596, TWX: 910-250-0233. 
ESYLNK: 62001250; Sis. Mgr: Dean Davidge 

THE DAVID HAFlER CO .• Rockford Corp., 5910 
Crescent Blvd., Pennsauken, NJ 08109. Tel: 609-662-6355, 
TELEX: 1561119. FAX: 609-662-9173; SIs. Mgr __ R H. 
Tucker 

DAVIDSON ELCTRN. DEV. CO, 113 E. 13th St., Erie, PA 
16512. Tet. 814-454-6448; Empl: 27 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 661 



DAVIES 

DAVIES, HARRY, MOLDING CO., 4920 Bloomingdale 
Ave.. Chicago, IL 60639, Tel:312~22~966; FSC No.: 
72512; EmpI.:113; SIs. Mgr: Leo A Sera; Dist. Mgr: Leo 
A Sera 

DAVIS ELEC. CO, Box 38, cape Girardeau, MO 63701, Tel: 
314-335-5547; Ernpl: 40 

DAYCO PRODUCTS, INC, 333 W. First Sl, Dayton, OH 
45401, Tel: 513-226-5923, TELEX: 288219, TWX: 81(}-
459-1822; EmpL: 10000 

DA YTRONIC CORP, Hawker Siddeley, 2589 Corporate 
PI,Miamisburg, OH,45342, Tel: 513-886-3300, TWX: 81(}-
473-2978, FAX: 51 ~66-3327; Empl.: 180; Sis. Mgr: John 
A Petkins 

DBA SYSTEMS, INC., P.O. Drawer 550, Melboume, FL 
32902-0550, Tel: 305-727-0880, TELEX: 56-4383; Empl: 
740 

D-B-DEVELOPMENTS, 7709 Kilboume Rd., Rome, NY 
13440, Tel: 315-339-1265; Empl.: 3 

D-CEMCO, 3200 N. San Femando Blvd., Burbank, CA 
91504, Tel: 213-849-6341, TWX: 970-496-2228; Empl.: 50; 
SIs. Mgr: Cliff Crowder 

DCIINC., 14812 W.ll71h Street, P.O. Box 215, Olathe, KS 
68061, Tal: 913-782-5672, TELEX: 988700; FSC No.: 
58677; Empl.: 15; SIs. Mgr: Rob Steffens ...... B0 1054; 

001356 

Local Sales Offices & Reps 
AL Huntsville, Saber Assocs. .......•..... 80(}-327-0853 
AZ. Phoenix, J. SmHh & Assoc. ........... 602-267-0981 
CA Los AMos, xa . . . . . . . . . . . . . . . . . . . . . . .. 415-969-1222, 
CA Los Angeles, Power Partners .......... 213-215-0800, 
CA Redwood City, NoS Assocs. .. . . . . . . . .. 415-851-2703 
CO Colorado Springs, J. SmHh & Assoc. .. 303-597-5343 
CT Tolland, R. G. Assoc................... 203-875-4201 
FL Melboume, Saber Assocs. ............ 305-724-0920 
GA Lawrenceville, Saber Assocs. ......... 80(}-327-oB53 
IL Chicago, Commodore I ..............• 312-394-5441 
IN Indianapolis, Commodore I ........... 317-636-3318 
KS Shawnee Mission, Vertec ............. 816-737-0377 
MA Danvers, R. G. Assocs. ............... 617 ~7-3290 
MN Minneapolis, Trask Engrg. ............ 612-537-2434 
MO St Louis, Vertec ...................... 314-394-6242 
NJ Cherry Hill, AnaIectro, Inc. . . . . . • . . . . . . . 809-424-2883 
NJ Parsippany, Analectro . . . . . . . . . . . . . . . . . 201-386-9677 
NM Albuquerque, J. Smith & Assoc. . . . . . . . 505-265-3406 
NY Lalham, L-Tron ....................... 516-765-5032 
NC Clayton, Saber Assocs. ....... :....... 80(}-327-oB53 
OH Dayton, Bradcor ...................... 513-294-5477 
OH Euclid, Bradoor ............•.........• 216-261-0888 
TX Richardson, Meas Sys. & SIs. ......... 214-644-4954 
VA Alexandria, Analectro ...•............. 703~3-1703 

Can Montreal, Que, Morrison & Force DIles. 
....................................... 514-737-0072, 

DEAK TECHNOLOGY, INC, See Elpaz Instruments, 
Inc. 

DEARBORN WIRE & CABLE, INC, 250 W. Carpenter, 
Wheeling, IL 80090, Tel: 312-459-1000, 80(}-323-0198, 
TWX: 91 (}-253-0343, FAX: 312-459-0170; FSC No.: 281 05; 
Ernpl: 90; Sis. Mgr: Ray Grabowski; Dis!. Mgr: Donna 
Kudlicki 

DE COURSEY ENGINEERING LABORATORY, 
11828 W. Jefferson, Culver CRy, CA 90230, Tel: 213-EX7-
9668; Empl.: 7 

DEGUSSA CORP., 104 New Era Drive, So. Plainfield, NJ 
07080, Tel: 201-757-6500, TELEX: 4754247, FAX: 201-
757~561; FSC No.: 630673043; Sis. Mgr: David W. 
Molnar 

Local Sales Offices & Reps 
CA Laguna Hills, Measure-Tech.......... 714-859-3600 
CA MIn. View, Gado ...................... 415-961-2222 
CO LHileton, Bennett Co. ................. 303-933-1690 
MA Hudson, Electro-Svcs. Inc. ............ 617-562-7798 
NJ Hohokus, Par Assocs. ................ 201-444-6200 
PA Bethel Park, Advance Instr ............ 412-835-6200 
PA Doylestown, Scott Inslrs. . . . . . . . . . . . . . . 215-346-8989 
TN Knoxville, Hile Controls of Tenn. ...... 615-584-0208 
VA Chester, Hile Controls of VA .......... 804-796-3001 
WI Milwaukee, Allan Engrg. .............. 414-353-5070 

DEI, 1130 N. Market PI., Escondido, CA 92025, Tel: 619-743-
8344; Empl.: 30; SIs. Mgr: Mett Padote 

Manufacturers and Sales Offices Directory' 

DEK® 
INC. 

FAX: 312-377-0372 
DEK INC., 3480 Swenson Ave.. Sl Charles, IL 60174, Tel: 

312-377-2575; Empl: 115; Sis. Mgr: L R. Pappone 
.............................••............•..... C·1843 

Local Sales Offices & Reps 
CA EI Segundo, EISegundo Elec. Supp. .. 213-322-9365 
CA Santa Clara, Wa~er Assocs ........... 406-727-1200 
CO Denver, Grimes Mktg. . . • . . . . . . . . . . . . .. 303-759-8969 
CO Englewood, Frontier, Carl Grimes ..... 303-799-6063 
FL Plantation, Trop;-Tec ................. 305-581-0101 
MA Andover, Richard PUrinton, Inc. ....... 617-475-7055 
MN Brooklyn Park, North Central Sis. ..... 612-541-1539 
NJ East Orange, Willgold SIs. ...••....... 201-676-7700 
NY 'Buffalo, Kopin SIs. & Mktg. ............ 71 ~5-3957 
OR Milwaukee, Olympic Agencies ........ 503-652-2104 
TN Paris, Southem States IndL SIs. ....... 901-642-0865. 
TX Crowley, Service Assocs. ............. 817-294-0850 
VA Richmond, Triangle SIs. ............... 804-355-5864 

Local Distributors 
AZ. Tempe, PSN Distrs. .....•............. 602~23-9800 

CA Freson, EPC Alarm Supp. Distr. ....... 209-275-0206 
CA Gardena, EPC Alarm Supp. Co. ....... 213-327-0001 
CA Riverside, Elctm. Supp. ....•.......... 714-883-7300 
CA Santa Clers, WaHronic SIs ............. 406-727-1200 
FL Miami, EPC Alann Supp. Co. .......... 305-593-0004 
GA Tucker, C.I.D. Inc. ....•................ 404-491-3143 
IL Addison, L -Comp ....•................ 312-628-1400 
IL Downers Grove, Greal Northem Wire & Cable 

...........•........................... 213-627-1777 
IN Indianapolis, PEl/Genesis .•......•... 317-637-5571 
KS Wichita, L-Comp ...................... 314-291-6200 
LA Shreveport, Wholesale Elctrns. .. . . . . .. 316-222-2063 
ME Bangor, Industrial Comps. . . .. . .. . . . . .. 207-942-2600 
MD Hanover, Vertex-Mid AtI;mtic . . . . .. . . .. 301-796-5000 

. MA No. Wilbraham, Indl. Comps. Corp. .... 8O(}-628-9648 
MI Lavonia, EPC Supp. Co ............... 313-591-9100 
MN St Paul, Arden Indl. Prods. ............ 612-483-6681 
MO Kansas CRy, L-Comp Kansas. . . . . . . .. 816-221-2400 
NJ Kenilworth, Federated ................ 201-272-0505 
NY Fanningdale, Vertex Elctms. .......... 516-293-9990 
NY Great Neck, T.W. Corncorp ........... 314-569-2950 
NY Rochaster, General Elec. Supp. ....... 716-424-2820 
NY WhHe Plains, Benefield Elec ........... 914-946-6660 
OH Cleveland, Vertex Wire & Cable ....... 216-831-7140 
OH Columbus, Elctm. Mktg ..........•..... 614-299-4161 
PA Philadelphia, PEl/Genesis ......•..... 215-566-7400 
TX Fl Worth, Fl Worth Wire & Cable ..... 817-232-4100 
TX Houston, Litecomm Supp. ............ ; 713-686-1447 
UT Sa~ Lake City, Coleman's Mining & Elec. 

. . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . 801-494-5238 
VA Leesburg, Elctrn. Wire & cable. .• . . . .. 703-471-9430 
WI Waukeshaw, Cable Comps ........... 414-785-1060 
Can Toronto, Cords Canada Ltd .....•..... 416-787-1114 

DELBERT BLINN CO., Box 2007, Pomona, CA 91769, 

Tel: 714-629-3900, FAX: 714-622-6218; Empl.: 6 
....................•............................ A02130 

Local Sales Offices & Reps 
MD Baltimore, Callas Elctrns. ............. 301-744-7711 
NY Commack, Kaelber & Mack. .. .. .. . . .. 516-499-2924 
WA Woodinville, W. J. Stulgis Co. ......... 206-486-8539 

Local Distributors 
MN Minneapolis, Stark EIctrns. ............ 612-332-1325 

DELCAP DIV., American Precision Industries, 
Inc., 270 Quaker Rd, E. Aurora,' NY 14052, Tel: 71~52-
3600, TELEX: 91-293, FAX: 716-652-4814; FSC No.: 
99600; Empl.: 30; SIs. Mgr: R. Sbert • 
....•..•......................•..... A 0 1073-1075, 1241 

DELCAP, Div. of American Precision Industries, Inc., 
274 Sandusky Road, P. O. Box 38, Arcade, NY 14009, Tel: 
716-652-3600, TELEX: 91-293; FSC No.: 5910; Empl.: 6; 
SIs. Mgr: Denis Kohlhagen; Dis!. Mgr: Denis Kohlhagen 

DELCO WIRE & CABLE, INC., 257 Rittenhouse Cir., 
Bristol, PA 19007, Tel: 215-785-0511, TELEX: 06-964523, 
TWX: 51(}-667-0968; Sis. Mgr: T. Blick 

FAX: 914-699-4005. 
DEL ELCTR,NS. CORP., 250 E. Sandford Blvd., Ml 

Vemon, i'f{ 10550, Tel: 914-899-2000, TWX: 71(}-562-
0130; FSC No.: 01378; Empl.: 115 •.•.. .• A.1072, 2210; 

001893-1697 

Local Sales Offices & Reps 
AZ. Tempe, Trembly Assocs. .. .. . .. . .. ..•. 802-967-2058 
CA L6s AlatnHos, Power Specialists, Inc .. 213-594-9418 
CA Mountain View, Leddy Assocs., Inc. ... 415-969-6313 
CO Wheatridge, Trembly Assocs. ....•.... 303-421-8900 
IL Elmhurst, Scott Assocs. ............... 312-279-5681 
MA Burlington, TriTek..................... 617-272-4550 
MI Dearborn, PHcher-Poulin ......•....... 313-582-5450 
MN Bumsville, Allied Comps. Reps., Inc. . .. 612-435-7876 
NY Las Vegas, Trembly Assocs. ..•...•... 702-739-9770 
NM Albuquerque, Trembly Assocs. •. . . . . .. 505-266-6616 
NY E. Syracuse, Nycorn Inc. .............. 315-437-8343 
PA Ardmore, Martin Assocs. .............. 215-649-6332 
TX Richardson, Barry Sis. ............•... 214-234-0255 
UT SaR Lake City, Trembly AssOcs. . . . . . . . 801-486-5292 

DELEVAN DIV., American Precision IndB. Inc. 270 
Quaker Rd., E. Aurora, NY 14052, Tel: 716-652-3600, 
TELEX: 91-293, FAX: 716-652-4814; FSC No.: 99600; 
Empl: 300; SIs. Mgr: Denis Kohlhagen ... A0 1241-1243 

Local Sales Offices & Reps 
AL Decatur, EI Tech. . . . . . . . . . . . . . . . . . . . .. 205-353-7899 
AZ. Phoenix, Toward Engrg. ...........•.. 602-955-3193 
CA Del Mar, Galaxie SIs. Int'l. ...•......... 619-4B(}-5540 
CA EI Toro, Delevan...................... 714-768-5522 
CA Freemont Advanced Technlg. SIs. .... 415-651-6402 
CA Santa Ana, Galaxie SIs. Int'l. .......... 714-541-5793 
CO Aurora, High Tech Assocs. . . . . . . . . . . .. 303-895-1990 
CO Englewood, Romulus. ................. 303-770-4888 
FL Hollywood, Askland EIctm. Comps. ... 305-987-1074 
IL Downers Grove, Momak SIs. •. . . . . .. . . 312-963-6400 
IN Fort Wayne, Wafter W. Biebarich ... . .. 219-432-2531 
IN New Albany, Waltsr W. Bieberich ..... 812-945-3187 
IA Cedar Rapids, C. Hom & Asst ........ 319-393-8703 
KS Parker, S. W. Wollard .....•..•........ 913-896-6552 
MD Lutherville, D. A Dougherty Sis. Co. ... 301-321-7890 
MA Sterling, Compatible Comps. .......... 617-422~762 

MN Mandota Hgts., G-II Sis. . . . . . . . . . . . . . .. 612-454-3086 
NJ Bellmawr, TAl ........................ 809-933-2600 
NY Johnson CRy, Tech-Mark ............. 607-729-6340 
NY Manhassett, Martech Assocs. ......... 51 ~27-1151 
NY Mendon, Tech-Mall< ...............•.. 716-624-3840 
NY Utica, Tech-Mark ..................... 315-733-D575 
NC Raleigh, Godwin •.. . . . . . . . . . . . . . . . . . .. 919-876-8000 
PA PHtsburgh, Convert & Newman ....... 412-531-2002 
TX Irving, Kile Elctm. SIs. Co. . . . . . . . . . . . .. 214-986-0321 
WA Bellevue, N. R. Schultz. .. . . . . .. . . . . . .. 208-454-0300 
Can Mississauga, J. G. Weiss Co. Ltd ..... 41 ~73-0011 
Can Nepean, J. G. Weiss Co. Ltd. ........•. 613-825-0545 
Can Sl Laurent J. G. Weiss Co. Ltd.. . . . •. 514-337-5022 
Can Vancouver, J. G. Weiss Co. Ltd ....... 6~73-1112 
Can Winnipeg, J. G. Weiss Co. Ltd ........ 204-949-1877 

Local Distributors 
CA Fountain Valley, Comp. Center ........ 714-979-0433 
CA Irvine, Integrated Elctms. .....•.....•.. 716-837-9980 
CA Irvine, rTT Mufticomponents .......... 714-727-4001 
CA Santa Clara, WOO/Santa Clara.. .. .•. 406-727-2500 
CA Stanton, Inductive Comps. ............ 716-826-3420 
FL Fl Lauderdale, Bros. EIec. of FL ...... 800-331-8080 
FL Tampa, Passive Technlg. ............. 813-623-1935 
IA Cedar Rapids, Dee Elctrns. ........... 319-365-7551 
MA Burlington, Compatible Comps. ....... 617-27(}-9246 
MA Sterling, Compatible Comps. .......... 617-422~762 

MN Fridley, Voyager Elctrns. Corp. ........ 612-571-7766 
NJ E. Brunswick, Brothers Elctrns. . . . . . . .. 201-238-2200 
NJ Fairfield, CWPS ..................•...• 201-822-0997 
NJ W. Berlin, GCI ........................ 809-7~767 
NY Bohemia, Car-Lac ..................•. 516-567-4200 
NY Buffalo, Summit Distrs. . . . . . .. . . . . . . . . . 716-884-3450 
NY Fanningdale, Milgray/New York .•..•. 516-42(}-9600 
NY Plainview, ACI Elctms ........•..•.... 516-293-6630 
PA Norristown, Century Elctrn. Comp. .... 215-631-5400 
TX Fort Worth, Patco Supply ............. 817-4~596 
Can Bumaby B.C. R-A-E Indl. Elctrns Ltd 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 604-291-8666 
Can Don Mills, Ontario, Saynor Varah Elctrns. 

.................••.................... 416-445-0723 
Can Montrea~ Quebec, Prelco Elctrns. Ltd. 

. . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 514-389-8051 
Can Pointe-Claire Quebec, Future EIctm .. 514-694-7710 

662 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
DELTA DESIGN, 5775 Kearny Villa Rd., San Diego, CA 

92123-1111, Tel: 619-292-5000, TWX: 910-335-1215, 
FAX: 619-277-7884; EmpL: 170; Sis. Mg," Bob Williams 

DELTA ELCTRNS, 145 Fayette St, Winston-Salem, NC 
27101, Tel: 919-725-4122; EmpL: 55; SIs. Mg," L E. 
Hancock 

DELTA ELECTRONICS MFG. CORP, 416 Cabot St, 
Beverly, MA 01915, Tel: 617-927-1060, TElEX: 710-347-
0631; FSC No.: 00795; EmpL: 210; Sis. Mgr" S. J. 
Somerset; Dis/. Mg'" FL J. Cullinan 

DELTA M CORPORATION, 525 Warehouse Rd., Oak 
Ridge, TN 37830, Tel: 615-483-1569; Sis. Mg," Eugene F. 
Szafranski 

~ELTt1 
FAX: 415-770-0122 

DELTA PRODUCTS CORPORATION, 3823 
Spinnaker CL, Frernont, CA 94538, Tel: 415-770-0680, 
TELEX: 4992342 DElTArTTHY; Empl.: 15 Local/2000 
Overseas; Sis. Mg," Elson Chang; Dis/, Mg," Joe 
Desmond ... A-I551, 1644-1645, 2211; 001698-1699 

Local Sales Offices & Reps 
AL Huntsville, T echnlg. Mktg. Assocs. Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 205-883-7893 
CA Newport Bch, Venture Tech. SIs. ..... 714-646-6475 
CA Santa Clara, Gagner-Toomey Assocs. 

CA Solana Bch, Cook Entprs. Inc. ..•..... 
CA Walnut, Cook Entprs. Inc. ....•........ 
CO Wheatridge, Wascom Mktg. .......... . 
CT North Haven, K~chen & Kutchen .... . 
GA Atlanta, Technlg. Mktg. Assocs.,lnc. .. . 
FL Largo, Technlg. Mktg. Assocs., Inc. ... . 
FL Melboume, Technlg. Mktg. Assocs., Inc. 

408-244-2200 
619-753-7272 
714-594-0091 
303-422-8957 
203-239-0212 
404-446-3565 
813-536-3798 

• .............................•...... " 305-676-3776 
FL Orlando, Technlg. Mktg. Assocs., Inc. .. 305-657-3760 
FL Pompano Beach, Technlg. Mktg. Assocs.,lnc. 

.............•............•............ 305-977-9006 
IL Wheeling, Un~ed Prods. Co. .......... 312-459-1222 
MA Burlington, ~hen & Kutchen ........ 617-229-2660 
MN Edina, Hanna Und Ltd. . . .. .... . .. . . . .. 612-925-5700 
NJ Berkley Hgts., Cambridge & Allan Assocs. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .. 201-464-0203 
NY Penfield, Tech. Assocs., Inc. .. . . . . . . . .. 716-385-4240 
NC Chartotte, Robert W. Chapman & Co. 

· . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 704-525-2421 
OH Shaker Hgts, Omega SIs, Inc. ........ 513-434-5507 
OH Univers~ Hgts, Omega SIs.-Cleveland 

...•.....•............•...........•.... 216-751-9800 
OK Tulsa, Advance Tech. Sis. ............ 918-664-0462 
OR Beaverton, Evergreen Mktg. .. . . . . . . . .. 503-643-8020 
SC Greenville, Robert W. Chapman & Co. 

TX Austin, Component Technlg. ......... . 
TX Dallas, Unra Rep .................... . 
TX Houston, Component Technlg. ....... . 
TX Houston, Texoma Tech. SIs. ......... . 
UT San Lake C~, Wescom Mktg. ...•.... 
VA Richmond, Glasscock Assocs. ....... . 
WA Seattle, Evergreen Mktg. ............. . 
PR San Juan, EIctm. Tech. SIs. .......... . 
Can Ontario, Componeties Ltd. ........... . 
Can Quebec, Compi:lnetics Ltd Que. . .... . 

LDcai Distributors 
AL Huntsville, Hammond Elctms. •.......• 
CA Anaheim, Tary Elctms. ....•..•........ 
CA Buena Park, Cypress EIctms. •........ 
CA Fullerton, Pyramid Elctms. ...•.•...... 
CA San Diego, Cypress Elctms. .•........ 
CA San Diego, Pyramid Elctms. ....•..... 
CA San Diego, Sigma Elctms. ..••.•...... 
CA San Jose, Compass Comp. . ......... . 
CA San Jose, Sierra West ............... . 
CA Santa Clara, Cypress EIctms. •.•...... 
CA Santa Clara, Pyramid Elctms. ..•...... 
CO EnglewoOd, Industrial EIctms. ..•...... 
CO Wheatridge, Added Value Elctrns. ..... 
CO Wheatridge, Cypress Elctms. .....•..• 
CT Wallingford, Cronin EIctm. ........•..• 
FL Ft Lauderdale, Hammond Elctms. ...• 
FL Tampa, Reptron ............•........• 
GA Norcross, Hammond EIctms. ......... . 
MD EklHsville, Pertricko SIs. ........•...... 
MA ............•.........•................ 
MA Needham, Cronin .................... . 

803-288-8821 
512-474-6698 
214-763-8831 
713-981-1262 
713-462-1432 
801-269-0419 
804-740-0063 
206-633-3180 
809-720-1300 
416-479-7200 
514-331-1498 

205-630-4764 
714-630-2464 
714-521-5230 
714-773-0781 
619-535-0011 
619-271-5404 
619-565-2000 
406-432-7575 
406-435-7477 
408-960-2500 
408-727-9810 
303-694-9444 
303-422-1701 
303-431-2622 
203-265-3134 
305-973-7103 
813-855-4656 
404-449-1998 
301-937-4980 
617-657-6523 
617-449-5000 

MA Wilmington, JV EIctms. ............... 617-273-4300 
MN Minneapolis, Berquist Co. ............. 612-635-2322 
NH Hudson, TNT Elctms. ................. 803-860-6300 
NJ Camden, General Radio .............. 809-964-8580 
NY Mt Vernon, OAR. Indl................ 914-699-2224 
NC Greensboro, Hammond EIctms. ....... 919-275-6391 
OH Cincinnati, Schuster .................. 216-425-8134 
OR Beaverton, Cypress EIctms. . . . . . . . . . .. 503-641-2233 
PA Harrisburg, Pyltronies .. . .. .. .. . .. .. ... 215-643-2850 
TX Allen, Prime Distrbg. Co. .............. 800-526-7478 
TX Dallas, Cypress .. .. . .. .. . .. .. .. .. .. .. . 214-669-1435 
WA Bothel~ Cypress EIctms. .............. 206-463-1144 
WA Kent, Pyramid Elctms. ................ 206-672-5800 
Can Mississauga, Ont, Prek:o Elctms. ..... 416-678-0401 
Can Montreal, Prek:o Elctms. .............. 514-389-6051 
Can Nepean, Ont, Prek:o Elctms. .. . . . . . . .. 613-726-1800 

DELTA WIRE & CABLE CO., 1280 Neil Ln., North 
Chicago, IL 80064, Tel: 312-473-4990, FAX: 312-473-
2425; EmpL: 12; Sis. Mg'" Perry Stein 

DELTEC CO, 12180 Gridley Rd., Norwalk, CA 90650, Tel: 
213-929-1775, FAX: 213-666-4522; Empl.: 7; Sis. Mg'" 
Dennis Orman 

DEL-TELEPRODUCTS, See DEI 

DELTROL 

FAX: 414-671-6809 
DELTROL CONTROLS, 2745 S.19th St, Milwaukee, WI 

53215, Tel: 414-671-6800, TElEX: 26871; Empl.: 250; Sis. 
Mg," D. Uhen; Dis/. Mg," O. Uhen 
... ..... . .. . .. ... .... .. .. .. ... B-14OO-1401, 1614-1617 

Local Sales Offices & Reps 
AL Huntsville, JWL Assocs. .............. 205-663-1712 
AZ. Tucson, Earl Clemick & Assocs. ...... 802-749-4003 
CA Granade Hills, C & W Camp. Sis. ..... 818-366-4032 
CA Santa Clara, Gagner-Toomey Assocs. 

. . . .. .. .. . .. .. . . . .. . . . . .. .. . .. • .. .. • ... 406-244-2200 
CO Boulder, Front Range Mktg. ........... 303-443-4780 
CT Bloomfield, Wood SIs. Corp. .......... 203-243-0457 
FL Deerfield Bch., Jack Krutek & Assocs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .. 305-427-4202 
GA Atlanta, JWL Assocs. ................. 404-320-7643 
IL Glenview, E. J. McCaHrey & Assocs. .. 312-272-2820 
IN Wannamaker, Nationwide Comps. .... 317-872-7207 
MA Wakefield, Wood SIs. Corp. ........... 617-245-6300 
MI Farmington Hills, W. R. Hummon & Assocs. 

....................................... 313-474-0661 
MN St PaUL Kencotronics, Inc ............. 612-645-7717 
MO Ellisville, Weisler & Assocs. ........... 314-394-4543 
NY PI. Washingfon, Ashtec Inc. ........... 516-767-0336 
NY Rochester, Omni SIs. ................. 716-342-5270 
NC Pineville, JWL Assocs. ................ 704-541-5750 
OH Willoughby, Nationwide Comps. ...... 216-946-3226 
OR Portland, Control DYes. N.W. .......... 503-659-3216 
PA Jeffersonville, Providence Mktg. .. . . . .. 215-630-0629 
TX Houston, Weisler & Assocs. ........... 713-467-1662 
UT •. Midvale, Front Range Mktg. . . . . . . . . . .. 801-566-2500 
WA Bellevue, Control DYes. N.W ........... 206-451-8552 
WI Milwaukee, Werl<ing Ind SIs. .. ,....... 414-964-2225 
Can Chomedey, Que., Eloom GBM, Inc. .... 514-668-3361 

L1Jce1 Distributors 
AL Birmingham, American Elctm. Supp. .. 205-942-4656 
AL Montgomery, Control Comps. ......... 205-264-3325 
AZ. Tampa, Control Design .............•. 602-829-7981 
AR Little Rock, Carnon-Bates Co. ......... 501-562-9100 
CA Buena Park, Control Design .......... 213-802-2429 
CA Canoga Park, C & A Elctms. .......... 818-340-8022 
CA Los Angeles, Electric Switches ....... 213-660-1310 
CA San Jose, Consolidated Parts.. . . . . . . ... 408-435-1200 
CA Tustin, Westem Swijches ............. 714-259-8144 
CO Denver, Integrated Elctms. ............ 303-292-6121 
CT New Haven, Hatry Elctms. ............ 203-787-5921 
CT Waterbury, Century Elec. ............. 203-755-0405 
FL Altamonte Springs, Control Des. ...... 305-768-3220 
FL Ft Lauderdale, SE EIctms. ............ 305-563-4131 
FL Lakeland, Was-Garde Comps. ........ 813-644-7564 
FL Orlando, EMSCO ..................... 305-849-6362 
GA Atlanta, Georgia Control Ctr. .......... 404-876-8633 
10 Pocatello, Kimball Elctms. ............ 208-232-2201 
IL Elk Grove Village, GBL/Gould Elctms. 

IL 
IN 
IA 
IA 
IA 

Genoa, Control Design ............. .. 
Indianapolis, Control Design ......... . 
Cedar Rapids, Iowa Redio SUpp ...... . 
Davenport, Warren Radio ........... .. 
Dubuque, Miller EIec. Supp. .......... . 

312-593-3220 
815-784-6515 
317-768-4559 
319-393-4510 
319-322-5301 
319-588-1469 

DELTRO 
IA Marion, Control Des. .................. 319-373-2923 
IA West Des Moines, Ramoo Co. ........ 515-225-6933 
KS Kansas C~, Komfield Thorp EIec. .... 913-321-7070 
KS Wichila, Kriz-Davis Co ................ 316-267-4354 
KY Louisville, Peerless EIctm. Equip. ...•. 502-637-7674 
MD Aberdeen, Haroo EIctms. ............. 301-638-7990 
MA Brighton, Interstate EIctms. Equip. .. .. . 617-782-9000 
MA Westborough, In StOCk Prods. ........ 617-870-5750 
MI Jackson, Funon Redio Supp........... 517-784-6107 
MI Madison Hgts., Gek:o IndL EIctms. ..•. 313-542-9090 
MN Minneapolis, Control Design .......... 612-721-8555 
MO St Louis, Van Sickle Rado EIctms. ... 314-621-5000 
NH Keene, Tradesmen Elctrl SUpp. ....... 803-352-1205 
NJ Oakland, Relay Specialties ............ 201-337-1000 
NJ Raritan, MastelS EIctm. ............... 201-725-3533 
NY Hauppauge, Broedline EIctms. ........ 516-231-4100 
NY Hempslead, Davis Elctms. ............ 516-463-9200 
NY Rochester, Masline EIctms. ........... 716-546-5373 
NY Vesta/, Wholesale EIec. Supp. ......... 807-729-1526 
NO Fargo, WESCO ....................... 701-232-4446 
NO Mino~ John Iverson Co. . . .. . .. .. . . .. .. 801-852-4466 
OH Akron, AESCO Elctms. ................ 216-762-8618 
OH Wickliffe, Gateway Megatech ......... 216-944-5801 
OK Ardmore, Ardmore EIec. Supp. ........ 405-223-3571 
OK Tulsa, Redio, Inc. ..................... 918-587-9123 
OR Portland, Dunn EIec. .................. 503-285-{)214 
PA Erie, Rem EIctms. .. .. .. .. .. .. . .. .. .... 814-453-5626 
PA Malvern, Control Design .............. 215-296-0150 
PA Philadelphia, Undley EIec. ............ 215-329-7005 
SO Aberdeen, Plainsco ................... 805-225-7100 
TN Knoxville, CEO ....................... 651-521-6262 
TX Dallas, Control Design ................ 214-358-1441 
TX Longview, Metthews Elec. SUpp. ...... 214-753-5629 
TX Lubbock, R & R Elec. Co. ............. 606-765-7727 
TX San Antonio, Blackbum Drives Controls 

....................................... 512-349-2621 
UT san Lake C~, Kimbell EIctms. ......•. 801-328-2075 
VA Glen Allen, Hermitage Oistrs ......... 804-798-3630 
VA Staunton, Southern EIec. ............. 703-886-6218 
WA Ken~ Pyramid EIctms. ................ 206-672-5800 
WI Man~owoc, Englewood Elec. . . . . 414-684-6653 
WI Milwaukee, Marsh EIctms. ............ 414-475-6000 
WI New Berlin, Control Design ........... 414-784-1015 

DELTRON, INC, P.O. Box 1369, Wissahickon Ave., N. 
Wales, PA 19454-9990, Tel: 215-699-9261, FAX: 1 215 
699 2310; EmpL: 175-180; Sis. Mg'" Jack Phillips; Dis/. 
Mg,.' Unda Schepise, Prod. Mgr. 

DELTROL 
conlipols 

RelAYS. SOLENOIOS, 
TIMERS & SOLENOID VALVES 

FULL LINE 
AUTHORIZED DISTRIBUTOR 

ELECTRIC SWITCHES 
I l'i' COR P OR A T B D 

2478 Fletcher Dr. los Angeles. California 90039 

213-660-1310 
,CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 
TWX: 910·321-2971 FAX: 213·660·5130 

I S·· '--'~.-. f'-'·· -: .- ~' . 
'--' . 

J " .. 

SEE COMPLETE PRODUCT 
LINE UNDER SWITCHES 

SECTION 5100 
FREE LINECARD AND 
CATALOG ON REQUEST 
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DENNIS 
DENNIS CHEMICAl, 2700 Papin St, St Louis, MO 63103, 

Tel: 314-771-1800, FAX: 314-771-1!399; EmpL: 70; SIs. 
Mgr: Charles F. Seger III; Dist. Mgr: Charles F. Seger III 

DENNISON MFG. CO, 300 Howard Sl, Framingham, MA 
01701, Tel: 617-879-0511, TELEX: 948-478; FSC No.: 
5975;2310; Empl.: 8000; SIs. Mgr: George Curtis; Dis!. 
Mgr: Don Malloy 

DENSEPAC MICROSYSTEMS, INC,7321 Uncaln Way, 
Garden Grove, CA 92641-1428, Tel: 714-898-0007, BOO-
64-CHIps, TWX: 510-601-1045; EmpL: 50; SIs. Mgr: 
Stephen J. Whyte 

~"'-DENSITRDN 
I..-'--.CDRPDRATIDN 

FAX: 213-534-8419 
DENSITRON CORPORATION, 2540 W. 237th St, 

Torrance, CA 90505, Tel: 213-530-3530, TWX: 910-349-
6200; FSC No.: 62463; EmpL: 65; Sis. Mgr: Robert Turner; 
Dist. Mgr: Robert Turner ................ B·1052-1053 

Local Sales Offices & Reps 
Al Humsville, E.MA ..................... 20.5-536-3044 
Al Huntsville, Elctrn. Mktg., Inc. ........... 205-637-7363 
AZ Phoenix, Chapanal Elctrn, Inc. ........ 602-252-0897 

'CA Irvine, Comp. Mktg. Assocs. ........... 714-951-5950 
CA Laguna Hills, Comp. Mktg. Assocs. .... 714-951-6046 
CA Lomita, Comp. Mktg. Assocs. . . . . . . . . .. 213-326-1460 
CA San Mateo, Comp. Mktg. Assocs. ..... 415-345-7373 
CA Solana Beh., Comp. Mktg. Assocs ..... 619-481-9310. 
CA Tarzana, Comp. Mktg. Assocs. ... :.... 818-705-4087 
CO Arvada, Delconec .. .. .. .. .. .. .. .. .. ... 303-422-70.23 
CT W. Hartford, Nova Assocs. (M-R Tech. SIs.) 

....................................... 203-521-2101 
FL Margate, E.P.M. Corp. ................. 30.5-977-0.331 
GA Atlanta, Eictm. Mktg. Assoc., Inc. ...... 404-448-1215 
GA Decatur, E.AB., Inc. ....... :........... 404-981-1600 
IL Northbrook, H. Benjamin & Assoc ..... 312-272-2900 
IA Marion, Ensco-Rep, Inc. ............... 319-377-8551 
KS Wichita, Ensco-Rep, Inc ............... 316-683-10.71 
MA Braintree, Nova Assocs. .............. 617-848-9330 
MI Jenison, RC. Nordstrom & Co ......... 616-457-5762 
MI Southfield, R C. Nordstrom & Co. ..... 313-559-7373 
MN Minneapolis, Electro-Serv ............. 612-338-3475 
MO Maryland Heights, Ensco-Rep,lnc ..... 314-423-3935 
NJ Cherry Hill, Metz-Benham Assocs., Inc. 

. .. . .. . .. . . .. . .. . .. . . . . . .. . . .. . . . . . . ... 609-424-0404 
NY Marcellus, J. G. Welch Assocs. . . ... ... 315-685-6280 
NY Mastic. Optimum SIs. Co. ............. 516-589-4664 
NY Patchogue, Optimum SIs. ............. 516-758-0844 
NY Rochester, J. G. Welch Assocs. ....... 716-244-1100 
NY Rochester, Mullahy-Welch SIs. . . . .. . .. 716-266-2798 
NC Raleigh, C-Tech SIs. .................. 919-847-0202 
NC Raleigh, Elctrn. Mktg. Ass9c.. Inc. . .. . .. 919-647-8800 
OH Worthington. Dynel Corp. ............. 614-436-9452 
PA Wynnewood, Metz-Benham Assocs., Inc. 

...................... , .... . . . . .. . .. . .. 215-896-7300 
SC Greenville, Elctm. Mklg. Assoc, Inc. ..• 803-233-4637 
TX Seagoville, Delta Comp, Inc. .......... 214-287-6333 
WA Seattle, J. J. Assocs., Inc. ............. 206-246-6619 
Can Scarborough, Ont,' Comrn. Dves. ...... 416-439-6320 

DERINGER MFG. CO, 1250 Townline Road, Mundelein,lL 
60060, Tel: 312-566-4100, TWX: 910-685-4321, FAX: 312-
566-5370.; SIs. Mgr: R Davis 

DESIGNATRONICS, INC., See Automatic Coil Corp., 
SUb. Designatronics, Inc. 

DESIGN AUTOMATION, INC,809 Massachusetts Ave.. 
Lexington, MA 02173-3992, Tel: 617-862-8998, TELEX: 
247346 SBSB UR; FSC No.: 40417; Empl.: 8 

DESIGN COMPONENTS, INC., 1 Kenwood Circle, 
Franklin, MA 0.2038, Tel: 617~528-7300, 800-341-4811, 
FAX: 617-520-1424; Empl: 60; SIs. Mgr: James Boyd 

DESIGN TECHNOLOGY, 5710. Ruffin Rd., San Diego, CA 
92123, Tel: 619-268-8194, TELEX: 503476; Empl.: 50.; SIs. 
Mgr: Pamela Hami~on; Dis!. Mgr: Michael Golden 

DESPATCH INDUSTRIES, 619 S,E. 8th St, P.O. Box 1320, 
Minneapolis, MN 55440-1320., Tel: 612-331-1873, TELEX: 
29-0704, TWX: 6288-5512; Empl.: 525; SIs. Mgr: P. Olson 

DETORONICS CORPORATION, 10860 E. Rush St, S. EI 
Monte, CA 91733, Tel: 818-579-7130, TWX: 910-587-
3436; FSC No.: 29867; Empl: 45 

Manufacturers and Sales Offices Directory 
DEUTSCH CO .. Deutsch Fiber Optics Div, 7001 W. 

Imperial Hwy, Los Angeles, CA 90045, Tel: 213-649-1400; 
Sis. Mgr: Ken Ahmed 

DEUTSCH RELAYS, INC., 65 Daly Road, East Northport, 
NY 11731, Tal: 516-499-6()()(), TWX: 510-226-0233, FAX: 
516-499-6000-254; Empl: 400; SI$.Mgr: Jack Riley; Dis!. 
Mgr: Sleve SalonHis 

DEVAR, INC, P.O. Box 589, Bridgeport, CT 0660.1, Tel: 203-
369-6751, TELEX: 96-4234, FAX: 203-368-3747; Empl.: 
60; SIs. Mgr: T. W. Tomasko 

DEVCO ENGINEERING, 36 Pier Lane West. Fairfield, NJ 
07006, Tel: 2o.1-cA8-0321, TELEX: 139-340.; EmpL: 36 

DEVELCO, INC., 175 Nortech Pkwy, San Jose, CA 95134-
2306, Tel: 406-945-6500, TWX: 910-339-9295; Empl: 50.; 
SIs. Mgr: W. J. Baker 

DEXTER RESEARCH CTR, ,INC., 7300 Huron River Dr., 
Delder, MI 46130, Tel: 313-426-3921, TELEX: 7570.75 
DEXTER RES UD; EmpL: 22; SIs. Mgr: Robert Toth Jr. 

DEYOUNG MANUFACTURING, INC., 12920. N.E. 125th 
Way, Kirkland, WA 96034, Tel: 20.6-823-4798, FAX: 206-
821-8633; FSC No.: 54937; Empl.: 70.; Sis. Mgr: Ted 
Johnson 

DGH CORPORATION. P. o. Box 5638, Manchester, NH 
03108, Tel: 603-622-0452, TWX: 510 601 6112; EmpL: 10 

DIALIGHT CORP., North American Philips. 1913 
Atlantic Ave, ManaSquan, NJ 08736, Tel: 20.1-223-9400, 
TELEX: 244536; EmpL: 400; Sis. Mgr: J. McNamara 
.. B.1115-1124, 1692-1693; C·1413, 1415, 1553, 1709 

Local Sales Offices & Reps 
AL Huntsville, Cartwright & Bean ......... 205-830-1540 
fJOZ. Phoenix, Shefler-KahnCo. ............ 602-257-9015 
CA Los Angeles, Landa & Assocs. ........ 213-879-0770 
CA Pleasanton, Mou~hrop Sis. ......... , , . 415-463-0450 
CA Santa Ana, Landa & Assocs. .......... 714-543-7805 
CO Boulder; Comp. Prods SIs. ........ , . . . 303-530-2800 
FL Ft Lauderdale, Panamtech,lnc. ....... 305-587-3769 
GA Norcross, Cartwright & Bean . . . . . . . . . . 404-368-0.160 
IL Chicago, Dialight Corp. ............... 312-991-3472 
IN Indianapolis, Elctm. Reps. ............. 317-894-1414 
KS Shawnee Mission, Lowell Kangas & Assocs. 

....................................... 913-631-3515 
LA CoVington, Cartwright & Bean ........ 504-892-1780 
MA Hingham, Northeast Reps.. Inc. ....... 617-749-8700 
MI Royal Oak. HiI~nics .. .. .. .... .. ..... 313-435-0920 
MN Minneapolis, Professional Sales For Ind. 

. . . . . .. .. .. . .. . .. . . . . . . .. .. . .. . . .. . . . .. 612-944-8545 
MS Jackson, Cartwright & Bean .......... 601-981-1170 
MO St Louis, Lowell Kangas & Assocs. ... 314-821-4050 
NY Liverpool, Gao-Tech .................. 315-451-3460 
NC Charlotte, Cartwright & Bean . . . . . . . . .. 704-536-030.3 
NC Raleigh, Cartwright & Bean ........... 919-876-4130 
OH Dayton, Beehr, Greenleaf & Assocs. .. 513-439-0724 
OH Westlake, Baehr, Greenleaf & Assocs. 

....................................... 216-892-1770 
OH Worthington, Baehr, Greenleaf & Assocs. 

....................................... 614-647-0220 
OR Beeverton, Earl & Brown Assocs. ..... 503-643-5.500 
PA Broomall, LD. Lowery... . .. . .. . . . . . . .. 215-356-5300 
PA Evans City, Baehr, Greenleaf & Assocs. 

TN Knoxville, Cartwright & Bean ......... . 
TN Memphis, Cartwright & Bean ......... . 
TX Austin, Tesco ........................ . 
TX Garland, Tesco ..................... .. 
UT Woodscross, Comp. Prods. SIs. ...... . 
WA Redmond, Earl & Brown Assocs. ..... . 

Local Distributors 
fJOZ. Tempe, Bellinds. .................... . 
AR Little Rock. Carleton-Bates Co. . ....•. 
CA Alhambra, Harper S.I.D. .. ............ . 
CA Buena Pk., Cypress Elect ............ . 
CA Compton, Harper;S.I.D ............... .. 
CA Garden Grove, Bell Inds. ............ .. 
CA Garden Grove, Richey Westem Elec. 

CA Gardena, Bell Indus ................. .. 
CA Gardena, Cal Switch & Signal ........ . 
CA Inglewood, Newark Elctrns. .......... . 
CA Roseville, Bell Inds. ................. .. 
CA Sacramento, Sacramento Elctms. .... . 
CA San Diego, Harper S.LD. .. .......... .. 
CA San Diego, Richey Western Elctrns ... . 
CA San Jose, Richey Western .......... .. 
CA Sants Clara, Cypress Elctrns. ........• 
CA Santa Clara, Harper S.I.D. .. .......... . 
CA Sants Clara, Richey Western Elctrns. 

412-776-2151 
615-693-7450 
901-362-8345 
512-834-8374 
214-681-1376 
801-292-8882 
206-885-5064 

602-966-7600 
501-562-9100 
213-289-Q255 
213-744-0355 
213-979-5090 
714-895-780.1 

714-895-0060 
213-515-1600 
213-770-2330. 
213-671-7378 
916-969-3100 
916-441-4821 
714-560-6545 
619-271-4511 
406-432-7100 
408-980-2500 
408-986-8041 

408-727-7411 

CA Sun Valley, Richey Western EIec. Inc. 
....................................... 213'768-3800 

CA Sunnyvale, Arrow Elec. ...... ;........ 406-745-6600 
CA. SUnnyvale, Bell I,ndus. .•....... ;...... 406-734-8570 
CA Sunnyvale, Harper;S.I.D ............. ,.. 406-747-0333 
CA Sunnyvale, Time Elect.... .. . .. . . . . ... 406-734-9888 
CA Thousand Oaks, Bellinds. ............ 818-340-1940 
CO Denver, CSID Inc. •. . . • . . . . . . . . . . . . . . . • 303-292-9594 
CO Denver, Newark Denver EIcIms. ...... 303-757-3351 
CT Wallingford, Seger EIctrL Supply ..•..• 203-265-4600 
FL Ft Lauderdale, P_less Redio ........ 305-973-4141 
FL Orlando, Hammond Elctms. . . . . . . . . . . . 305-849-8060 
FL Pompano Beh., P_less Redlo ....... 305-973-4141 
GA Atlanta, Specia~ Dist ................ 404-873-2521 
IL Chicago. Newark Elctrns. ............. 312-784-5100 
IL Northbrook, Classic Comps. Supp. .... 312-272-9650 
IL Palatine, OHM Elctrns. .....•......•... 312-359-5500 
IL Peoria, Klaus Radio & Elect .......... 309-691-4640 
IN Ft Wayne, Belllnds./Graharn Elctrn. Div. 

. . . . .. .. . .. . .. .. • . . . . . • .. ... .. . . .. . .... 219-423-3422 
IN Indianapolis, Belllnds./Graham Eictm. Div. 

....................................... 317-634-8202 
IN Indianapolis, PE~Genesis ............. 317-637-5571 
IN South Bend, PEI-Genesis . . . .. . .. . .. .. 219-287-2911 
KY Louisville, P.I. Burks. . . . . . . . . . . . . . . . . .. 502-589-3960 
LA Lafayatte, Ralph's of Lafayette........ 318-234-010.5 
LA New Orteans, Southern Radio Supp. .. 504-524-2343 
MD Gaithersburg. Pioneer Washington Elec. 

....................................... 301-848-0710. 
MD Rockville, CapHol Redio Whlsrs. ...... 301-681-2270. 
MD WhHe Marsh, Rasco/Baltimore ....... 301-529-0500 
MA Hingham, Sager EIec. Supp. .......... 617-749-8700 
MA Norwood, Gerber Elctms. ............. 617-789-6000 
MA W. Springfield, T.F. Cushing ........... 413-788-7341 
MA Wilbraham, Ind'i. Comps. .. . . . . . . .. . . .. 413-596-3654 
MI Ann Arbor, Wedemeyer Elctrn. Supp. .. 313-865-8611 
MI Livonia, RS Elctms. ................... 313-525-1155 
MI Oak Park, Newark Elctm. ............. 313-967-0600 
MN St Paul, Gopher Elctms. .............. 612-463-3322 
MO Kansas City, LCOMP ................. 816-221-2400 
MO Kansas City, Watters Redio Supp ...... 81'6-531-7015 
MO Maryland Hgts.. LCOMP .............. 314-29HI200 
NE Lincoln, Scott Elctrn. Supp. . . . . . . . . . . . . 402-466-8221 
NJ Hanover, State EIctms. ............... 201-887-2550 
NJ Kenilworth, Federated Purchaser ..... 201-272-0505 
NJ Pennsauken, Resco Elctms. .........• 609-862-4000 
NY Buffalo, SummH Disls. ................ 716-687-2800 
NY Elmsford, Ancar EIctms. Supp. ........ 914-592-7100 
NYEndwel~ ASI Elect .. .. .. ...... .. .. .... 607-754-3823 
NY Hauppauge, Breadline Elec. Oisls. .... 516-231-4123 
NY Long Island City, Delis Indl. Elect ..... 718-361-1100 
NY Lynbrook, Peerless Redio .. '........... 516-593-2121 
NY Melville, Arrow Elctms. .. .. .. .. .. .. .. .. 516-894-6800 
NY Rochester, SummH EIctms. ........... 716-334-8110 
NY Rome, Rome Elctrns. ................. 315-337-5400 
NY Woodbury, Pion_ Standard ......... 516-921-8700 
NC Greensboro, Hammond Elctrns. ., . . • . . 919-275-6391 
NC Raleigh, Southeastem Elctrns. ........ 919-628-2311 
OH Akron, Akron EIctm.-Supp. ............ 216-762-8818 
OH Akron, Sun Radio ..................... 216-434-2171 
OH Cincinnati, Hughes-Peters ............ 513-351-2000 
OH Cincinnati, URIEIctms. ................ 513-761-4030 
OH Cleveland, Pioneer-Cleveland .. . .. . ... 216-587-3600 
OH Columbus, Hughes-Peters ........ , ... 614-294-5351 
OH Dayton, Pioneer/Dayton .............. 513-236-9900 
OH Dayton, Slotts-Friedman .............. 513-298-5555 
OH Solon, REPCO EIctrn. .. .. .. .. .. .. .. ... 216-246-8900 
OH Warren, REM EIctms. ................. 216-373-1300 
OK Tulsa, Norvell Elect .................. 918-254-8606 
OK Tulsa, Redio, Inc. ..................... f¥18-587-9123 
OR Beeverton, Almac Elctms. .. . . • . . . . . •• . 503-629-8090 
OR Lake Oswego. Bellinds. ..•.......... , 503-635-6500 
PA McKean, Advacom ................... 814-476-7774 
PA Montgomeryville, Pyttronic Indus. ..... 215-643-2850 
PA Philadelphia, Almo Elctrns. •. . . . . . . . . .. 215-698-4000 
PA Philadelphia, PEi-Genesis Elctm. . . . . .. 215-673-0400 
PA Pittsburgh, Cam RPC Elect........... 412-762-3770 
PA Reeding. Barbey Elctrns. .............. 215-376-7451 
RI Providence, Wrn. Dandreta .. .. .. .. .. .. 401-861-2800 
SC . Greenville, Ernsco .................... 603-233-4121 
TN Kingsport, Radio Elec. Supp. .......... 615-247-8111 
TN Nashville, ~n-Bates Co. .......... 615-244-3582 
TN Nashville, Electra Dist ................ 615-256-0800 
TX Austin, Harrison Equip................. 512-458-3555 
TX Austin, Norvell ........................ 512-837-5555 
TX Dallas, Norvell EIctms................. 214-233-0020 
TX Garland. Newark Elctrns. ............. 214-467-8144 
TX Houston, Newark Elctrns. •.•.......... 713-782-4600 
TX Slafford, Harrison Equip. .............. 713-879-2800 
UT Sa~ Lake City, Slandard Supp. .•...... 601-486-3371 
VA Norfolk, Priest Elctrns. ................ 804-855-0105 
VA Richmond, Slerling Elctrns. ........... 804-226-2190 
WA Bellevue, Almac Elctms. .............. 206-643-9992 
WA Bellevue, Bellinds. ................... 206-747-1515 
WI Milwaukee, Elctm. Expediters ......... 414-226-8100 
WI Milwaukee, Indl. Elect ...... <.. .... ... 414-276-1212 
WI Milwaukee, Marsh Elctms. ............ 414-475-6000 
WI Waukesia, Bellinds. .................. 414-547-8879 

664 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 

DIAL PRODUCTS co. 1 &-21 Cottage St, Bayonne, NJ 
07002, Tel: 201-HEHI720; EmpL: 100;· SI8. Mgr: Beverly 
Malan 

DIAMOND MAGNETICS, 235 Tank Fann Ad, Sle. G, San 
Luis Obispo, CA 93401, Tel: 805-54+4019; EmpL: 20; SI8. 
Mg,: Sleven A. Maxwell 

DIANACHAAT INC. 129 Hibernia Ave., Roc!<away, NJ 
07866, Tel: 201-625-2299; EmpL: 10; SI8. Mg': S. Byrom 

Oil AN CONTROLS, INC. 944 Dorchester Ave., Boston, 
MA 02125, Tel: 617-288-7700; FSC No.: 06900; EmpL: 60; 
Sis. Mg': Robert D. Kodis 

DIA-NETICS, INC. 18823 Napa St, Northridge, CA 91324, 
Tel: 818-886-2616; EmpL: 48 

EI.GLJR· 
FAX: 619-458-0267 

DIEGO POWER, 9250 Brown DeerRd., San Diego, CA 
92121, Tel: 61&-587-1925, TaEX: 211063 ELSD UR; 
EmpL: 250; Sis. Mg': Martin Sanders; Dis!. Mg,: Martin 
Sanders ................ """" ... "."" .... Do2098 

Local Seles Offices & Reps 
IL Elmhurs1, Sector Engrg. Sis. ......... . 
IN Indianapolis, Sector Engrg. Sis. ...... . 
MD Wheaton, Brimberg Sis. Co. .......... . 
MA Bedford, Eastronix ................... . 
MI Southfield, Cornlel Inslrs. ............ . 
MN Minneapolis, Sector Engrg. SIs. ...... . 
NM Albuquerque, Odyssey I ............ .. 
OH Cleveland, Cornlellnslrs. ............ . 
OH Dayton, Corntel Instrs .............. .. 
OK Tulsa, Spectra SIs. ................... . 
PA Pittsburgh, Corntellnstrs. ........... .. 
TX Houston, Spectra Sis. ................ . 
TX Richardson, Spectra Sis. ............. . 
WA Seattle, Datacom ................... .. 
WI Milwaukee, Sector Engrg. SIs. 

312-530-7850 
317-842-1120 
301-946-2670 
617-275-5775 
313-358-2505 
612-593-1809 
505-265-6645 
216-442-8080 
513-426-5310 
918-663-7188 
412-922-5720 
713-747-2798 
214-234-3600 
206-285-2525 
414-352-8280 

DIELECTRIC COMMUNICATIONS, General SignaL 
Tower Hill Rd., Raymond, ME 04071, Tel: 207-655-4555, 
'800-341-9678, TaEX: 710-22!f-6890; FSC No.: 08441; 
EmpL: 270; SI8. Mg,: Roll Olsen 

DIELECTRIC INSTRUMENT CORP. 761 Franklin Ave, 
Pittsburgh, PA 15221, Tel: 412-731-6566; EmpL: 5 

DIELECTRIC LABS. Rle. 20 E., Cazenovia, NY 13035, Tel: 
315-655-8710, TELEX: 882-691 Dielectric Labs., FAX: 315-
655-8179; FSC No.: 55153; Empl.: 100; Sis. Mg,: Gunter 
Vorlop 

DIETZ DESIGN, INC, 100 Electronics Pkwy, Batton, MO 
64012, Tel: 816-331-4911; EmpL: 75 

DIGI-DATA CORP., 8580 Dorsey Run Rd., Jessup, MD 
20794,Tel: 301-498-0200, TELEX: 87-580; Empl.: 40; Sis. 
Mg,: Allen Grams 

DIGIMETER INC., 512 Valley Way, Milpitas, CA 95035, Tel: 
408-946-9090, FAX: 406-946-9190; EmpL: 3; Sis. Mg,: 
Robert Klinger; Dis!. MgT: Robert Klinger 
........................................... Dol360-1362 

DIGITAL COMMUNICATIONS ASSOCIATES, INC., 
1000 Alderman Dr, Alpharetta, GA 30201, Tel: 404-442-
4000, TELEX: 261375 DCA UR; EmpL: 1025; Dis!. Mgr: 
Jerry Buran 

DIGITAL DATA SYSTEMS, 1551 N.W. 65 Ave., Planlation, 
FL 33313, Tel: 305-792-3290,. TWX: 910-997-4751 
(DIGITAL), FAX: 305-581-1325; FSC No: 65136; EmpL: 20 

DIGITAL DYNAMICS, INC, 275 Technology Circle, Scotts 
Valley, CA 95066, Tel: 408-438-6823; FSC No.: (S.I.C. Code 
- 3823); EmpL: 15; Sis. MgT: R Palmer 

DIGITAL ELECTRONICS, 31047 Genstar Road, Hayward, 
CA 94544-7831, Tel: 415-471-4700, TELEX: 172073 
DIGELEC HYWD, FAX: 415-48&-3500; Sis. Mgr: John W. 
McKinney, Mktg. VP 

DIGITAL EQUIP., One Iron Way, Marlborough, MA 01752 

DIGITAL EQUIPMENT CORP. 33 Cabot Ad, Wobum, 
MA 01801, Tel: 800-225-5385 

DIGITAL MEDIA, 11770 Warner Ave., S1e. 225, Fountain 
Valley, CA 92708, Tel: 714-751-1373; Sis. Mg,: Ed Burg 

DIGITAL PATHWAYS, INC. 201 Ravendale Dr, Mountain 
View, CA 94043, Tel: 415-964-0707, TWX: 910-37&-5034, 
FAX: 415-961-7487; EmpL: 75; SI8. Mg,: Robert Lewin 

DIGITAL PRODUCTS, INC. 108 Water S1reet, Watertown, 
MA 02172, Tel: 617-924-1680, 800-243-2333, TELEX: 
312345, FAX: 617-924-7814; EmpL: 90; Sis. Mg,: Kay 
Waxman 

DIGITAL RADIO CORP. 601 S. Pacific Coast Hwy. 
Redondo Beach, CA 90277, Tel: 213-316-9114; EmpL: 27; 
Sis. Mg,: Arvin L Perry 

DIGITEC CORP., 959 Cheney Ave. Marion, OH 43302, Tel: 
614-387-3444, TELEX: 3775688; FSC No.: 16152; EmpL: 
45; SI8. Mg,: Bruce Poplin; Dis!. Mg,: Bruce Poplin 
................................................. Dol363 

Local Seles Offices & Reps 
AL Adamsville, Southrep ................. 205-674-3056 
I\Z Tempe, Trembly As.socs............... 602-967-2058 
CA Bakersfield, AWC, Inc. ............ ..... 805-322-2416 
CA Hunttngton Beach, AWC .............. 714-969-2468 
CA Santa Clara, Johnson As.socs. ........ 408-984-4626 
CO Wheatridge, Trembly Assocs. ......... 303-421-8900 
FL Clearwater, S1ructural Engrg./Testing Co. 

....................................... 813-442-7767 
IL Des Plaines, Marsland As.socs. ....... 312-298-2620 
IN Indianapolis, Marsland As.socs. ....... 317-293-5437 
IA Cedar Rapids, Marsland As.socs. . . . . .. 31 &-365-1908 
LA Baton Rouge, Process Meas. & Mon~ors, Inc. 

.. .. . . . . . .. . . . .. . . . . . .. . .. . .. .. . . .. . ... 504-927-9416 
MD Baltimore, cavalier Controls, Inc. ...... 301-337-8378 
MA Lexington, R J. Sickles As.socs. ....... 617-862-5100 
MA Needham, Carl Lueders & Co. ........ 617-449-0345 
MI Southfield, CornleHnstr. .............. 313-356-2505 
MN Minneapolis, Marsland As.socs. ....... 612-545-4481 
MO 51 Louis, Marsland As.socs. ........... 314-991-1399 
NY Las Vegas, Trembly As.socs. .......... 702-739-9770 
NJ Cedar Grove, KLS .................... 201-785-4450 
NJ Pennsauken, Scientific Reps.. Inc. ..... 6O!f-662-5222 
NM Albuquerque, Fry-Gates .............. 505-262-1525 
NY Parish, Gian Inslrs. ................... 315-625-4426 
NY Rochester, Glen Instrs. • .. .. .. .. .. .. .. . 716-338-7148 
NC Charlotte, Metroclyne, Inc. ............. 704-563-2474 
OH Cleveland, CornleHnSIr. .............. 216-442-8080 
OH Hillard, CornleHnstr. ..•............... 614-876-8305 
OK Tulsa, Ernie Graves Co., Inc. .......... 918-584-4707 
OR Portland, Showatter Instrs., Inc. . . . . . . .. 503-62&-9254 
PA Pittsburgh, CornteHnstr. .............. 412-922-5720 
TN Knoxville, J R B Controls, Inc. . . . . . . . .. 615-588-2937 
TX Houston, Dixon Engrg., Inc. ........... 713-644-8052 
TX Longview, Conlrol Devices/ Jack Fair Co. 

....................................... 214-75!f-6471 
UT Centerville, M.C. Squared, Inc. . . . . . . . .. 801-298-3380 
VA Richmond, cavalier Controls.......... 804-271-5226 
WA Bellevue, Showatter Inslrs., Inc. ....... 206-746-7970 
WI New Berlin, Marsland Assocs., Inc. .... 414-786-6611 
Can Weston, Ont, Megatronix Corp ........ 514-878-8000 

DIGITECH INDUSTRIES, INC., 66 Grove St, P.O. Box 
547, Ridgefield, CT 06877, Tel: 203-438-3731, TELEX: 
969-623; EmpL: 70 

DIGITEK INC., Block & Co., Inc. 11807 N. Creek Pkwy. s., 
Bolhell WA 98011, Tel: 206-465-6571; Empl.: 16; Sis. 
Mg,: Herb Vernon 

DIGITRRn® 

FAX: 818-791-9788 
DIGITRAN DIVISION, Xcel Corporation, 3100 New 

York Dr, Pasadena, CA 91107,Tel: 818-791-5600, TELEX: 
67-5485, TWX: 910-588-3794; FSC No.: 07126; EmpL: 
300; Sis. Mg,: R. Van Hom;' Dis!. MgT: Kalhy Privett 
............ ... .... .. .... ... .. .. .... a·l055, 1694, 1814 

Local Distributors 
AL Huntsville, Comp. Distrs .............. 205-863-7501 
AL Huntsville, Powell Elec. ............... 206-539-2731 
I\Z Tempe, Powell Elctrns. ............... 602-967-7538 
AR Little Rock, Comp. Distrs. ............. 501-227-6278 
CA Cerritos, EI-Com ...................... 213-404-2961 
CA Fullerton, Pyramid ..... 714-773-0781,213-691-0561 
CA San Diego, EI-Com ................... 61&-578-0900 
CA San Jose, Powell Elctms. ........•... , 406-943-9020 
CA "Santa Clara, Pyramid Elec. .. .. .. .. .. • • 408-727-9810 

DISC I 
CT Harnden, Impect EIctms. .............. 203-281-1331 
FL Ft Lauderdale, ~ Cislrs. . . . • . • . . • . 305-971-4950 
FL Ft Lauderdale, Powell EIectr.lFIa...... 305-972-4300 
GA Norcross, ~ Distrs. ......... . . . . . . 404-441-3320 
IL Mt ProspecI, Magnuson EIctrns. ...... 312-956-0700 
IN indianapolis, Graham EIec. .... .. .. .... 317-834-8202 
MD Columbia, Powell Electr. .............. 301-821-4070 
MA Canton, Impect Sis. Co ................ 617-821-1500 
MA West Borough, Powell Electms. ....... 617-336-6100 
MI Livonia, PIoneer/Michigan ............ 313-525-1800 
MI 51 Ctair Shores, Specialties MIg. .•.... 313-771-2700 
MN St Paul Magnuson EIec. ............. 612-227-8495 
NJ Hasbrouck HgIs., Tory Sis. ............ 201-288-5656 
NY Rochester, Modutex Corp. ....•....... 716-647-9700 
NC Cary, Powell EIec. .................... 91!f-467-1212 
NC Raleigh, Comp. Cislrs. ................ 91 &-834-9465 
OH Cleveland, Pioneer-Cleveland .. ....... 216-587-3800 
OH Columbus, EIctms. Mktg. Corp. ........ 614-29!f-4161 
OH Deyton, PIoneer/Deyton .............. 513-238-9900 
OK Tulsa, Norvell EIctms. ................ 918-663-1247 
PA Philadelphia, Powell Electr ............ 215-386-1900 
PA Pittsburgh, PIoneer/Pittsburgh ........ 412-782-2300 

DILLON, W. C, & CO., National Controls, Inc., 1000 
Armstrong Dr, Fairmont, MN 56031, Tel: 507-238-4481, 
TELEX: 756594; EmpL: 500; Dis!. Mg': Randy New~n 

DILOG, 1555 S. Sinclair St, Anaheim, CA 92806, Tel: 714-
937-5700, TELEX: 6836051, FAX: 714-978-2420; FSC No.: 
95-3205555; Empl.: 105; SI8. Mgr: Dennis Edwards; Dis!. 
Mg': Sleve Ferrari 

DILWOL, 3325 North Service Ad, Burlington, Ontario, 
CanadaL7N 002, Tel: 416-335-2343, FAX: 416-335-1809; 
SI8. MgT: J. R Mattie 

DIMeo-GRAY, 8200 S. Suburban Rd., Deyton, OH 45458, 
Tel: 513-433-7800, FAX: 513-433-0520; EmpL: 120; SI8. 
Mg': R L Woehrrnyer 

DIMENSIONAL SWISS PRODUCTS, 424 Roberson 
Lane, San Jose, CA 95112, Tel: 408-436-0361; Empl.: 18; 
SI8. Mg,: D. R Zamzow 

DIMENSIONS UNLIMITED, INC. 1636 Gervais Ave, 51 
Paul MN 55109, Tel: 612-770-5630; Sis. Mg,: Devid Flod 

DIODES INC. 9957 Canoga Ave., Chatsworth, CA 91311, 
Tel: 818-882-4920, 800-821-1178; EmpL: 30; Sis. Mgr: 
Tim Regan; Dis!. MgT: Tim Regan 

DIONICS,65 Rushmore St, Westbury, NY 11590, Tel: 516-
997-7474, TWX: 510-222-0974, FAX: 516-997-7479; 
EmpL: 50; SI8. MgT: Mel Geffner 

DIO-REV, Div. of Info-Lite. 422 Cliff St, Fairview, NJ 
07022, Tel: 201-941-4455, FAX: 201-941-4919; FSC No: 
FSCM 52116; EmpI.: 13; Sis. Mgr: Joseph M Cartelli; Dis!. 
Mg': Joseph M Cartelli •............•.... 8.1056-1062 

Local Seles Offices & Reps 
CA No. HollyWood, Crown Elctms. ........ 213-677-3550 
CA Redwood City, Caltronic As.socs. .. . . .. 415-365-2545 
CT Weston, CJA Assoc. .................. 203-226-4317 
MI Plymouth, Leading Edge Sis. Corp. .... 313-420-3344 
NY Syracuse, Lenard Co. ................. 315-47&-9191 
OH Cleveland, A.8.A. ............ .. .. . .. .. . 216-232-4946 
OH Dayton, Mohawk Inlronies ............ 513-434-8873 

DIRECT AID, 31332 Via Colinas, Sle. 102, Westlake VI., CA 
91362, Tel: 818-88&-1013, 800-443-8080; Sis. Mg': Todd 
Smith; Dis!. Mg,: Todd Smith 

FAX: 714-432-7567 
DISC INSTRUMENTS, HoneywelL 102 E. Baker St, 

Coata Mesa, CA 92626, Tel: 714-433-0343, TWX: 910-
595-1987; EmpL: 150 .................... 8·1885-1887 

Local Sales Offices & Reps 
CA Coata Mesa, Disc Instrs. .............. 714-97&-5300 
CA San Jose, Honeywell/Disc Instrs. ..... 408-433-3025 
CT Glastonbury, Honeywell/Disc Instrs. .. 203-85!f-4011 
FL Margale, EPM Corp. .................. 305-977-0331 
GA Dunwoody, Hilco, Inc. ..........•...... 404-393-1771 
MD Glen Bumie, Macrotech Ass()CS. Ltd. .. 301-437-5598 
MI Troy, Disc Instr. ....................... 313-64&-1340 
MN Edina, J. H. Hanson Co. .. .. .. .. .. .. ... 612-893-9960 
NY Hamburg, Applicalicn SpecialiSts ..... 716-827-3893 
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DISCI Manufacturers and Sales Offices Directory 
NY Rochester, Application Specialists .... 716-586-6226 
NY Syracuse, Application Specialists ..... 31&437-2814 
NC 'cary,HlIco, Inc. ...... :................ 919-481-()321 
OH Chagrin Falls, Kilroy Corp. ............ ' 216-543-3370 
OH Dayton, Kilroy Corp. ... ,.............. 513-294-1235 
OR f>ortland, Controftek Sis. Lid .......... 503-841-D877 
SC Mount Pleasant, Hilco, Inc. ,........... 803-884-0289 
lX Dallas, Measurement Sys. & Sis., Inc. 

.... , .. . .. ....... ..... ... ... .... ... .... 214-243-5781 
WA Redmond, ControRek Sis. •.....•..•.. , 206-883-8844 

DISPLAY DEVICES, INC, Box 667, Encinitas, CA 92024, 
Tel: 619-753-0113; FSC No.: 26107 

DISPLAYS, INC, Mifflin Countey lnell PI<., Ate. 4, Box 6AAA, 
Lewistown, PA 17044, Tel: 717-242·2541, TB.EX: 842540; 
E~:65 

DISPLAYTECH, INC, 2200 Central Ave., Boulder, CO 
80301, Tel: 303-449-8933, FAX: 303-449-8934; Empl: 13; 
SIs. Mgr; Ann Perry 

lJiS?LEX,lnc. 
A SUBSIDIARY OF NORTH Hilts ELECTRDNICS INC 

FAX: 516-759-3327 
DISPLEX, INC., North Hills Electronics, Inc, 

Alexander PlaCe, Glen Cove, NY 11542, Tel: 516-671-
4400, TB.EX: 46-6886 NOHILL CI; Empl: 12; SIs. Mgr; 
Jay Mohr .......................... 001700·1701,2091 

Local Sales Offices & Reps 
AZ. Glendale, Adlai<, Inc. .................. 602-931-9289 
CA Huntington Bch., Mil-Com Sis., Inc. .... 714-~2425 
CA San Diego. MII-Com Sis., Inc. ..•...•.. 619-464-3402 
CA Thousand Claks, MII-Com Sis., Inc. .•.. 805-647-8569 
CT Hathaway EIcIms., Inc. ................ 617-861-7010 
MA lexington, Halhaway EIcIms., Inc. ..... 617-861-7010 
NJ Parlin, Eastland Sis., Inc. .............. 201-721-5116 
NY Centerport, BIg Apple Reps. ...... ,.... 516-261-3012 

DlSTRIBlJTED LOGIC CORP, See DILOG 

DISTRIBlJTED PROCESSING TECHNLGY, Div. of S. 
L Goldman Mechanical Contractors, 132 candace 
[)rive. Maitland, FL 32751, Tel: 305-83(}.5522, TB.EX: 494 
7078; Sis. Mgt'; Steve Holler 

DISTRIBUTOR & SPECIAl PRODUCTS, Thomson 
Consumer Electronics, Inc, 2000 Clements Bridge Ad, 
DepIIord, NJ06096, Tel: 609-541-3636; SIs, Mgt'; H. L 
Craton 

DIXON INOS,386 Metacom Ave, Bristol, RI 02809, Tel: 
401-253-2000, TB.EX: 927706 

DIXSON"nt; 

FAX: 303-245-6267 
DIXSON, INC., Box 1449, Grand Junelion, CO 81502, Tel: 

303-242-8863 (ext 223), TWX: 91 D-929-6991; Empl: 250; 
Sis. Mgt'; Ray Carlson ................... 001365-1367 

Local Sales Offices & Reps 
AL Blmingham. Sesco-Blrrningham ..•.•. 404-456-6423 
AZ. Phoenix, Finn-Pal Co. Inc. ............ 602-954-0301 
CA Co.sts Mesa, FLW .................... 714-751-7512 
CA Los Angeles, FLW .. ,................. 816-719-0037 
CA Monterey, Adams McOonaId-lnt'l "',. 406-373-3607 
CA Newark; Jacobson & Assocs. ......... 415-791-2336 
CA San Diego, FLW ...................... 619-434-5251 
CO Lakewood, Loritz Controls ............ 303-232-7803 
CT Harnden, Pond Tech. SIs. .... , ........ 203-284-1500 
FL W. Palm Beh., Sesco-Fiorida .. . . . . . . .. 404-456-6423 
GA Atlanta, Sesco-Atlanta •..•..•.... ,.... 404-458-6423 
IL Lombard, Patrick & Douglas .......... 312-971-1800 
LA Baton Rouge. Sesco-Baton Rouge .... 512-892-2490 
ME W. Buxton, Pond Tech. SIs. ........... 207-637-2200 
MO Crofton, Federal Resources. . . . . . . . . . . 301-658-1099 
MA WaHham, Pond Tech. Sis. ............ , 61NI90-5535 
MI Troy, R H. Jackson Co. ............... 313-669-9950 
MN Minneapolis, Trask Engrg ............ 612-537-2434 
MO Manchester, Control Sys. Des. ........ 314-227-4212 
NJ Emerson, Techtro~ Inc. ............... 201-967-7640 
NY Cazanovia, 0 & 0 Engrg Co. ......... 315-655-6602 
NY Rochester, 0 & 0 Engrg Co........... 716-247-6838 
NY Youngston. 0 & 0 Engrg. Co. ........ , 716-754-7650 
NC cary, Sesco-Raleigh .................. 404-458-6423 
OH Cleveland, Marlowe Assocs., Inc....... 216-991-6500 
OH Dayton. Marlow & Assocs. ............ 513-274-9666 
OK Tulsa, Sesco-Tulsa ................... 512-892-2490 
OR Portland, Fry Controls, Inc. ............ 503-244-3313 
PA Frazer, FLW of PA, Inc. ............... 215-251-9700 
PA PIttsburgh, Marlow & Assocs. ......... 412-367-8866 
lX Austin. Sesco-Austin .................. 512-892-2490 
lX Dallas, Sesco-DalIas.................. 512-892-2490 
lX Houston, Sesco-Houston ............. 512-892-2490 
lX Plano, Sesco-Military Sis. ............. 512-892-2490 
UT Murray,lnstr. Specialists, Inc. ......... 601-261-0142 
VA Richmond, Dynarnation .......... ,.... 804-794-7667 
WA Federal Way, Fry Controls, Inc. . • . . • . .. 206-282-9270 

Local Distributors 
OH Cleveland, Pioneer-Standard EIctms. 

. . .. .. .. . . . . .. . .. . .. .. ... 800-262-3600,6OD-362-9127 

DISTRIBUTOR SPECIAlISTS, 1842 14th Street. Santa D. O. INDUSTRIES, 317 E. Chestnut St. E. Rochester, NY 
Monica, CA 90404-4606, Tel: 213-452-3445 14445, Tel: 716-365-4920, TB.EX: 200602, FAX: 716-381-

DIVERSIFIED CASE CO, Ellis Ave., on. 2, WhHesboro, NY 
13492, Tel: 6OD-553-2411, 6OD-258-1188; Empl: 75; SIs. 
Mgt'; Charlie Fisher 

DIVERSIFIED ELECTRONICS, INC. P.O. Box 1140, 
~vanaville, IN 47706-1140, Tel: 812-426-2806, FAX: 812-
425-8930;EmpI.: 55; SIs. Mgr; Ken Qualls 

. DIVERSIFIED TECHNLG. P.O. Box 748, Ridgeland, MS 
39157, Tel: 601-856-4121, TB.EX: 585326, TWX: 81D-
966-2626; Empl: 65; SIs. Mgr; Bill Long; Dist. Mgt'; Bill 
Long 

Dormeyer 
Over 

700,000 
Solenoid 
In Stock 

• 

Over 
~ 100.000 

• • I Transformers 
, In Stock. 

Jr 
IMMEDIATE DELIVERY 

Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

7032; SIs. Mgr; Jeremy Goldstein 

DOLAN-JENNER INOS. Box 1020, Woburn, MA 01801, 
Tel: 617-935-7444, TB.EX: 94-8161, FAX: 617-938-7219; 
Empl: 120; SIs. Mgr; S. Futran; Dist. Mgr: S. Futran 

Local Sales Offices & Reps 
CA Fremont. CIG Assocs. ................ 415-790-1193 
CA Hollywood. Duncan Engrg. ......•.••.. 213-462-5880 
IL Buffalo Grove, Jim Laganowski Assoc. 

MA 
MI 
MO 
NJ 
NJ 
NY 
NC 
OH 
TN 

Hingham. R J. Wilson .............. .. 
Detroit, Qualitron .................... . 
Independence. Gribble Sis. .......... . 
Medford. Speck Controls Engrg. ..... . 
Tenafly, Budd-Tronics .............. .. 
Utica, Fiber Instr. SIs. ................ . 
Greensboro, Ron Ingle, .............. . 
Novefty, Rogers SIs. ................ .. 
Knoxville, Stephenson Controls & Sys. 

312-52D-0130 
617-749-7575 
313-534-1511 
816-796-4333 
609-654-6976 
201-567-4888 
315-735-1891 
919-273-4042 
216-338-8500 

.. . . .. . .. .. .. .. .. .. . .. . .. . . . .. . .. . .. ... 615'586-7473 
lX Lewisville, KSE .... " .. "............. 214-436-4702 

DOLCH LOGIC INSTRS. 2029 O'Toole Avenue, San 
Jose, CA 95131, Tel: 408-435-1881, TWX: 91D-338-2023; 
Sis. Mgt'; Greg Hayes 

DOLPH, JOHN C., CO, New Ad, Monmouth Junction, NJ 
08852, Tel: 201-329-2333; SIs. Mgr; J. E. Room 

DONTECH, INC, 700 Airport Blvd., Doylestown, PA 18901, 
Tel: 215-348-5010. TELEX: 8851155 DONTK, FAX: 215-
348-9959; FSC No.: 63009; SIs. Mgr; Jordan C. Miller, SIs. 
Engr. 

DORAN MANUFACTURING CO., 2834 Sidnay Ave., 
Cincinnati, OH 45225, Tel: 513-681-5424; Empl: 40; SIs. 
Mgt': Jeff Stegman ............................. C·1325 

DORMAN BOGOONOFF CORP, Corp. Center, Willow 
Pond, Andover, MA 01810, Tel: 617-47D-0001, TWX: 71D-
347-0333; SIs. Mgr; Charles P. Cantore 

FAX: 312-283-4927 
DORMEYER INDS" A. F. Donneyer Mfg. Co., Inc., 

3418 N. Milwaukee, Chicago, IL 60641, Tel: 312-283-4000; 
EmpL: 400; Sis. Mgr; Richard Henry, Oir. SIs. & Engrg 
.................... , ........ : ............. B·1619-1621 

Local Sales Offices & Reps 
CA Valencia, T & C Engrg .. .. .. .. .. .. .. . . 605-254-8778 
IL Chicago, Dormeyer lnels. .. ... •. .. . . . .• 312-283-4000 
IA Marion, J. Taylor Hersey Co. .. '.... .... 319-366-3402 
NY Rochester, H.C. Johnson Agencies . , . , 716-586-0777 

Local Distributors 
AZ. Tempe, Anjon Entprs. ................. 602-894-1332 
CA Santa Monica, Master Distrs. . . • . . . . . . . 213-452·1229 
FL Lakeland, AA Electric ................. 6OD-237-8274 
GA Norcross. A A Electric , .... ,.......... 404-449-6670 
MA Lynn, Lend EIctms. .............. ,.... 617-592-2220 
NY Buffalo, Summit Oistrs................. 716-887-2800 
NY Mamaroneck, Logicomp Elctms. ..... , 914-696-9332 
NY Rochester, SummH Distrs. .. ,......... 716-334-8110 
OH Akron, Sun Radio Co. ................. 216-434-2171 
OH Dayton. Stotts Friedman .............. 513-298-5555 
PA Montgomeryville, Pyttronic lnels., Inc. " 215-643-2850 
lX Corpus Christi, Douglas EIctms. ...... 512-993-5103 
WI Milwaukee, EIctm ExpedHors, Inc. .... aOO-558-8547 

DOTRONIX. 160 First Sl SE, New Brighton. MN 55112, Tel: 
612-633-1742, TWX: 91D-563-3541, FAX: 612-633-7025; 
Empl.: 570; SIs. Mgr; Len Stewart. Nail SIs. Mgr. 

Local Sales Offices & Reps 
CA Gilroy, Dotronix, Inc. .................. 408-648-2499 
CA Upland, Dotronix, Inc. ................. 714-982-8667 
CO Boulder, Dolronix, Inc. .•..•.......•... 303-440-8001 
MN New Brighton. Dotronix ............... 612-633-1742 
NJ Middletown, Dotrpnix, Inc. . . . . . . • . . • . . . 201-671-4888 
EXP W. Germnay/Munich, Dotronlx, Inc. ..• 089-448-6405 

DOUGLAS aECTRONICS, 718 Marina Blvd., San 
Leandro, CA 94577, Tel: 415-483-8770 

DOUGLAS RANDALL, 6 Pawcatuck Ave., Pawcatuck, CT 
06379, Tel: 203-599-2075, FAX: 203-599-1754; Empl: 
125; Sis. Mgr; O. Aves .................. B.1402-1410 

Local Sales Offices & Reps 
t>Z Tempe. Trembly Aasoc. ............... 602-967-2056 
CA Oakland, Powermatic Aasoc. ... . . . . . .. 415-835-6825 
CO Wheat Ridge, Trembly Assoc. . . . . . . . .. 303-421-8900 
CT Yalesville, JMG-Glynn Connecticut 

.. . .. ... . ... . ........... .. .. . . ... 2Q3-265-9452/2499 
FL Oldsmar, Boggs & Assocs. ............ 813-655-1812 
GA MarIetta, Micro SIs.. Inc. , , , • . . . . . . . . . . . 404-992-4350 
IL Chicago. Ropek-Cahil~Vogt ........... 312-606-0066 
IN Carme~ Barndt Assocs., Inc. .......... 317-844-0114 
MA Norwood, JMG,Inc. ................... 617-762-5333 
MN Osseo, GaHnay SIs..Co. ............... 612-425-5464 
Me Kansas City, Delltron Co, Inc. ......... 816-438-6445 
MO Sl Louis, Delftron Co. .... .. .. .. .. .. ... 314-888-4779 
NV Las Vegas, Trembly Assoc. ........... 702-739-9770 
NJ Hightstown, Total Control ... , ., .. ' .. " 609-448-3076 
NJ MOrristown, Andrews & Andrews . . . . .. 201-569-8800 
NM Albuquerque, Trembly Assoc. ......... 505-266-6616 
NY Fayatteville,C. W. Floring & Assocs. .. 315-837-4552 
NY Glen Head, Andrews & Andrews ...... 518-892-8666 
NY Roochester, J. G. Welch Aasoc. ....... 716-244-1100 
NY Syracuse, Muliahy/Welch ............ 315-685-6280 
NC Raleigh, Micro SIs. ...... .. .. .......... 919-872-7922 
OH Cleveland, Gectronix Mktg. Assoc. .... 216-659-6100 
OH Trotwood, Geotronix, Inc. ............. 513-252-6700 
lX Dallas, Paramount Controls: .... , • . . .. 214-341-4561 
Can Mont., Que., Solid State Engrg. Co. .... 514-481-3313 

Local Distributors 
CA Chatsworth, Mill-Comm Oist ........•. 213-998-3111 
CA S. San Francisco, Steven Engrg. ...... 415-588-9200 
FL Hollywood. MAO Elctrn. Oistrs. .. ,.. . .. 305-966-4847 
MA Middleboro, Glynn Elect .............. 617-947-4262 
OH Cleveland, Alpha Corp. ............... 216-659-7100 
PA Narberth. Power Modules . . . . . • . . . . . . • 215-668-0664 
PA Yeadon, Yol Prods. ................... 215-563-2800 
lX Houston, Butler & Land ............... 713-896-0608 

DOVA CONTROLS, 4052 148th Ave. N.E., Redmond, WA 
99052, Tel: 206-881-7414, ESYLNK: 62027625, FAX: 206-
881-2569; EmpL: 7; SIs. Mgr; Lynn'Myers 

666 North American offices only. For worldwide reps & distributors,seeVol. W. EEM 1988 



Manufacturers and Sales Offices Directory 

DOVER ELECTRONICS MANUFACTURING, 
KirkWood Industrial P8I1<, P.o. Box 5212, Binghamton, NY 
13902-5212, Tel: 607-772-7563, 1-600-PWB-ASSY, TWX: 
51 ()-252-1990, FAX: 607-772-9274; EmpL: 371; Sis. Mg,: 
Robert P. Egan ................................. 002165 

Local Sales Offices & Reps 
NY Bingharnton..Dover Elctms. MIg. ...... 607-772-7563 

DOW CHEMICAL CO, 2020 Dow Center. Midland, MI 
48674, Tel: 517-63&-1000, TELEX: 227455, TWX: 81()-
26&-9490; ErnpL: 51,300 

DOW CORNING CORP, Box 0994, Midland, MI4868&-
0994, Tel: 517-496-4000, TELEX: 227450, TWX: 81 ()-26&-
9006; EmpL: 6,100 

DOW-KEY MICROWAVE CORPORATION, 1667 
Walter St. Ventura, CA 93003, Tel: 805-65()-Q260, TWX: 
91()-3B()-4327; FSC No.: 00471; EmpL: 130; Dist. Mg': 
Jack Dysart 

DOW SWITCH, ScreenprintlDow, 271 Ballardvale St. 
P.O. Box 1332, Wilmington, MA 01867, Tel: 617-935-6395, 
FAX: 617-658-2307; Empt: 19; Sis. Mg,: Toni Stevens 

Local Sales Offices & Reps 
CA Calabasas, Centaur ................... 81&-704-1655 
IN Carrne~ F. Dorsey & Assocs. .......... 317-884-4842 
NJ pt Pleasan~ Jade Mktg. .............. 201-899-8108 
NC Charlotte, D. P. Riggins & Assocs. . . . . . 704-375-7550 

DOWTY RFL INDS. INC.lCOMMUNICATIONS DIV., 
The Dowty Grp. PLC, Powerville Rd.. Boonton, NJ 
07005-0239, Tel: 201-334-3100, TWX: 71 ()-987-8352; 
FSC No.: 49673; Empl: 300 

FAX: 201-334-3863 
DOWTY RFL INDS. INC.lINSTRUMENTATION 

DIV_, The Dowty Grp_ PLC, Powerville Ad.. Boonton, 
NJ 07005-0239, Tel: 201-334-3100, TWX: 71()-987-6352; 
FSC No.: 49673; Ernpl.: 300 .............. 001237-1239 

DOWTY ELECTRONICS CO., Thermocontrol Div., 
Prospect St. P.O. Box 250, Brandon, VT 05733, Tel: 802-
247-6811, TWX: 71()-987-8352, FAX: 802-247-3946; 
EmpL: 150; Sis. Mg,: Bob Berman; Dist. Mg': Bob Berman 

DRACON DIV., See Harris Corp., Dracon Div. 

DRANE17 TECHNOLOGIES, INC., 1000 New Durham 
Rd.. P.O. Box 4019, Edison, NJ 08618-4019, Tel: 201-287-
3680, TELEX: 499-7808, TWX: 71()-997-9553, FAX: 201-
287-8627; FSC No.: 23207; Empl.: 230; Sis. Mg': A 
Orlacchio ...................................... 001240 

DRAWN METAL PRODUCTS, 6143 W. Howard Sl, Niles, 
IL 60848, Tel: 312-647-8941; Empl.: 60; Sis. Mg,: Tom 
Amundsen 

DREEFS SWITCH, INC., 3782 Hawthorn Ct, Waukegan. 
IL 60087, Tel: 312-662-7867, 800-323-9605, TELEX: 
703784 Mn. DREEFS UD, FAX: 312-682-0908; Empl.: 63; 
Sis. Mg,: Ed Magiera; Dis!. Mg,: Ed Magiera . 
................................................. a-1695 

Local Safes Offices & Reps 
AL Huntsville, Hollingsworth & Still ....... 800-241-5712 
AZ Tempe, Trembly Assocs., Inc. ......... 602-967-2058 
CA Anaheim, Spectrum Assocs., Inc. ...... 714-63()-6977 
CA Los Mas, Nickerson-Gray & Assocs. 

· ..................................... ' 415-941-5777 
CA Poway, Spectrum Assocs. ............ 619-487-5691 
CO Denver, Donohue SIs. Co ............. 303-455-1719 
CT Madison, Reptron SIs. ................ 203-245-2242 
FL Fl Lauderdale/Tantpa, Hollingsworth & Still 

· .......•.............................. 8QO-241-5712 
GA Norcross. Hollingsworth & Still ... .. . .. 404-447-1700 
IL Waukegan. OSI ..•..•..•..•........... 312-662-7667 
IA Cedar Rapids. Delftron Co. ............ 319-362-2526 
MA Newton Highlands. WM. Valle Assocs., Inc. 

· . . . • . . . . . . . . . . . . . . . . • . . • . . • . . •. . . . . . . . 617-965-0002 
MS Jackson, Hollingsworth & Still •. . . . . . . . 800-241-5712 
MO Florissant, Deiliron Co, Inc. .....•..... 314-839-0033 
MO Kansas City, Delftron Co. .......•...•. 81 &-43&-8445 
NY Laa Vegas, Trembly Assocs., Inc. ..... 702-739-9770 
NJ Ocean, P. SaltIer Assocs.,lncJGordon 

201-922-3014 

NM Albuquerque, Trembly Assocs., Inc. ... 505-26&-8616 
NY Fufton, P. Saftler Assocs. ......•....•. 315-592-7184 
NY Lynbrook, P. Saltier Assocs. .......... 51&-593-7880 
NC Charlotte, Hollingsworth & Still ..•..... 8QO-241-5712 
OH Cleveland, Allied Entprs. .............. 216-779-0060 
PA Malvern, Stitzer Assocs. .....•........ 215-644-5500 
PA Murrysville, Allied Entprs. .. ,.......... 412-325-3200 
SC Columbia, Hollingsworth & Still ....... 800-241-5712 
TN Cleveland, Hollingsworth & Still ....... 8QO-2-!11-5712 
TX Dallas, Blackbum Assocs. ............ 214-75()-8484 
WI Mequon, Badgerep, Inc. . . . . . . . . . . . . . .. 414-241-9200 
EXP Waukegan.11.. Dreefs Sw"ch,lnc. ...... 312-662-7667 
Can Concord. Aslec Comps. . . . . . . . . . . . . . .. 41 &-669-4022 

Local Distributors 
CA Santa Clara, Cypress Elctms. ......... 408-98()-25oo 
CA Sunnyvale, Power Supp. Comps. ...... 408-737-1333 
CO Denver, C.5.1.D. ....................... 303-292-9594 
IL Wheeling. Hawk Elctms. ............... 213-459-4030, 

8QO-843-4295 
EXP Waukegan, II.. Dreefs Switch Inc. ..... 312-662-7667 
Cen Missisaauga, Ont, Prelco Elctms, Ltd 

......................... 416-745-9370,8QO-387-3874 

DRESSEN-BARNES ELCTRN8., 1600 E. Valencia Dr, 
Fullerton, CA 92831, Tel: 714-871-3020, TWX: 91()-592-
1256; FSC No.: 89321; EmpL: 220; Sis. Mg,: B. Guy 

DRESSER INDS, 1505 ElmSt. Dallas, TX 75201, Tel: 214-
748-6000, TELEX: 73-2489, TWX: 91 ()-861-4136; Empl.: 
55,000 

OSP TECHNOLOGY, 48500 Kato Rd.. Frernon~ CA 94538, 
Tel: 415-657-7555, TELEX: 263608, FAX: 415-657-7576; 
Empl.: 60; Sis. Mg,: Robert LeBrun 

DUBBLEDEE DIAMOND CORPORAnON, D. 
Drukker & Zn., N.V., 100 Stierli Ct, Mt Arlington, NJ 
07856, Tel: 201-77()-1420, TELEX: RCA 236084, FAX: 
201-77()-1549; Sis. Mg,: Keith Harris 

DUKANE CORP., Communications Sys. Div, 2900 
Dukane Dr., St Charlas, IL 60174-9984, Tel: 312-584-2300, 
TELEX: 720426, FAX: 312-584-2370; Empl.: 700; Sis. 
Mg,: Doug Fellabaum; Dist. Mg,: Doug Fellabaum 

DUMONT IE & R ELECTRONICS, INC., 40 Fairfield PI, 
W. Caldwel~ NJ 07006, Tel: 201-575-8666, TELEX: 219236 
DOLI-UR; FSC No.: 30669; Empl.: 30; Sis. Mgr: Edward 
Petrasek 

DUNCAN ELECTRONICS, INC., 2865 Fairview Rd, 
Costa Mesa, CA 92626, Tel: 714-545-8261, TWX: 91 ()-
595-1128; FSC No.: 5905;Muftiple; Empl: 160; Sis. Mg,: J. 
Colligan; Dist. Mg,: S. Anderson 

DUNEGAN CORPORATION, Physical Acoustics 
Corp, 19-BThomas, Irvine, CA 92718, Tel: 714-38()-1544, 
TELEX: 68-3430; FSC No.: 66; Empl.: 35; Sis: Mg,: S. 
Slykhous 

DUPLICON, INC, 516 E. Second St. S. Boston, MA 02127, 
Tel: 617-269-5484; FSC No.: OASD8; Empl.: 6; Sis. Mg,: 
William A. Currier 

DUPONT DE NEMOURS, E I., & CO, 1007 Market St. 
Wilmington, DE 19898, Tel: 302-773-3218; Empl.: 130,000 

DUPONT ELECTRONICS, (Interconnect & 
Packaging Grp.), 515 Fishing Creek Rd., New 
Cumberland, PA 17070, Tel: 8QO-237-2374; Sis. Mgr: F. 
Wigfield; Dist. Mg,: E. Abbott rN. Coast)/R. HoHman (E. 
Coast) 

DUPREE, INC., 14395 Romona Ave., Chino, CA 91710, Tel: 
714-597-4889, TWX: 51()-100-0281; Empl.: 60; Sis. Mg': 
J. Bonderud; Dist. Mg,: Jean Bonderud 

DURACELI! 

FAX: 203-791-3273 
DURACELL TECHNICAL SALES & MARKEnNG, 

INC., Berkshire Industrial P8I1<, Bethe~ CT 06801, Tel: 203-
791-3274, TELEX: 6972165; Empl: 4000 
... '" .. . . . .. ... ..•. . .. . . . . .•.. .. . . .. . . . . .. 001447-1449 

/..l)Cal Sales Offices & Reps 
CA Irvine, Duracellinc .....•......•....... 714-47&-1811 
CT Bethe~ Duracell ...................... 203-284-3935 
IL Oak Brook, Duracellinc .. ; ............ 312-954-2714 

DYNACA 

Local DistribulotS 
CA MIn. View, Energy SIs. Inc. ..........•. 415-969-0800 
CA San Diego, Tauber Elctms.lnc. ....... 619-274-7242 
GA Norcross. Applied Power Inc. ......... 404-263-0421 
·IL Downers Grove, TOI ............•..... 312-971-4360 
MA Sharon, Adcour ....................... 617-784-8123 
MI Brighton, Applied Power Inc. .......... 313-229-6550 
MN St Pau~ de Battery Prods. .•.......... 612-846-7478 
MO Maryland Hgts.. LCornp ......•.....•.. 314-291-6200 
NJ Clifton, Engrd. Assemblies Cc>rp. •••• 1-600-BATTERY 
NY Commack, Bren-Tronices Inc. ......... 51&-499-5155 
TX Houston, K-Tec Inc.................... 713-78()-7770 
WA Redmond. Energy SIs. Inc. ............ 206-883-2343 

An American Electronic Components Compan~ 

FAX: 219-264-4681 
DURAKOOL, INC., American Electronic 

Components, 1010 N. Main St. Elk~ IN 46514, Tel: 
219-264-1116, TELEX: 25-8482; Empl.: 230; Sis. Mg': 
Dave Deuel .................................... a-1696 

Local Sales Offices & Reps 
CA Burlingame, Campbell & George ...... 415-697-2965 
CA Sunnyvale, Pass Assocs. ............. 408-735-9040 
CA Tustin, Morgan Johnson Co, Inc. ..... 714-832-7782 
CO Englewood, Harthun Assocs. ......... 303-792-5050 
FL Clearwater, J. J. Gallaher Co .......... 813-461-7706 
GA Atlanta, A. Brown Assocs. ............. 404-455-1216 
IN Mishawaka, Power Comps. 01 Midwest 

IA Davenpo~ Volco Co. . ............... . 
KS Overland P8I1<, R. Greene Co ......... . 
LA Baton Rouge, L Elliott Co. . .......... . 
MA Hingham, Hingham Bay Corp ......... . 
MI Novi, Advanced Controls & Technlg. .. 
MN Minneapolis. Volco Co. .............. . 
MS Corinth, World Dists. ................. . 
MO St Louis, R. Greene Co. . ............ . 
NE Omaha, Volco CO. . .................. . 
NY Buffalo, Niagara Elec. Sis. Co ......... . 
NY Wantagh, DONY Tech. Sis. .......... . 
NC Pineville, Mel SIs. .................... . 
OH Parma, Orr Assocs. .................. . 
OK Tulsa, L Elliott Co .................... . 
OR Portland, Branam Instr. Co. .......... . 
PA Narberth. Power Modules Inc. ........ . 
TN Brentwood, A Brown Assocs ........ . 
TX Addison, L Elliott Co. . ............... . 
TX Midland. Lynn Elliott Co .............. . 
TX Missouri City, L Elliott Co. . .......... . 
UT Saft Lake City, Western Conlrols ..... . 
WA Bothel~ Ternco N.w. ... : ............. . 

Local Distributors 
IN Mishawaka, Power Comps. of Midwest 

219-258-6630 
319-326-5233 
913-492-6866 
504-272-2877 
617-74()-1900 
313-349-0260 
612-933-6631 
205-533-9108 
314-994-0222 
402-34&-2203 
71&-825-3100 
516-82&-5550 
704-541-5750 
21 &-865-1324 
918-663-4616 
503,283-2555 
215-668-0684 
615-373-2068 
214-239-8533 
915-864-8414 
713-499-1571 
801-266-1500 
20&-821-5434 

....................................... 219-256-6630 
PA Narberth. Power Modules ............. 215-839-1331 

DURGIN & BROWNE, See Tridyne Process Systems, 
DBllnds. 

DVE/CAL TRONIC CO., LTD, A Sub. of Dee Van 
Entrp. Co., Ltd, 407 S. Palm Ave.. Alhambra, CA 91603, 
Tel: 818-289-0310 

DY-4 SYSTEMS INC., 21 Crad" Union Way, Nepean, 
Ontario, Canada K2H 001, Tel: 613-596-9911, TELEX: 
053-4111, FAX: 613-596-0574; Empl.: 210; Sis. Mg,: 
M"ch Robinson 

DYLON, A DIV. OF LIKEN INOS. INC., 130 McCormick 
Ave, Ste. 112, Costa Mesa. CA 92626, Tel: 714-54C>-2205, 
TELEX: 295-603 PTBX-MLBX; Empl.: 10; SIs. Mg,: A. 
Uchen 

DYLON GRAPHITE CO., 124 First Avenue, Berea, OH 
44017, Tel: 216-234-1600; Empl: 35; Sis. Mg,: K A 
Pertee 

DvMA ENGINEERING, Box 1535, Los Lunas, NM 87031, 
Tel: 505-865-6700; Empl.: 14; SIs. Mg,: Wiley R. 
Cunningham; Dis!. Mg,: Thom Johnson 

DYMEC, INC., 8 Lowell Ave.. Winchester, MA 01890, Tel: 
617-729-7870, 8QO-225-1151, TWX: 71 ()-34&-6596; Empl.: 
50; Sis. Mg': J. Dennis Santucci 

DYNACAST, Div. Coats & Clark Inc, 1401 Front Street, 
Yorktown Heights, NY 10598, Tel: 914-245-0060, TELEX: 
6716096; EmpI.: 150 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 667 



DYNACI 

DYNACIRCUrrs INC. 11230 W. AddiSon, Franklin Park, IL 
60131, Tel: 312-451-1700, FAX: 312-455-0191; Sis. Mgr: 
Dan Ciesla (Westem U.s.), Carl Morahan (Eastern US.) 

DYNAGE/CONTROLS, INC, P.O. Box 95, 551 Third 
Avenue, Canistota, SO 57012, Tel: 605-296:-3487, TELEX: 
753243 (OAKLEAFINC); Empl: 12; SIs. Mgr: Sidney C. 
Oakleaf . 

DYNAGE/POWER & MAGNETICS, Division Of 
Oakleaf, Inc. P.O. Box 95, 551 Third Avenue, Canistota, 
SO 57012, Tel: 605-296:-3462/3487, TELEX: 753243 
(OAKLEAFINC); FSC No.: 9Y852; EmpL: 14; Sis. Mgr: 
Sidney C. Oakleaf "" "."'''''; A·2212-2213; 001702 

DYNALOY, INC. 7 Great Meadow La. Hanover, NJ 07936, 
Tel: 201-887-9270, TELEX: 642-oo:l, FAX: 201-887-3678; 
FSC No.: 27908; EmpL: 19; SIs. Mgr: Jay Parlon 

DYNAMIC AIR ENGRG, INC. 620 E Dyer Rd., Santa Ana, 
CA 92705-5697, Tel: 714-540-1000, TWX: 910-595-2588, 
FAX: 714-545-9145; FSC No.: 414O-S105; SIs. Mgr: Carl 
A.Grisier 

DYNAMIC AIR ENGRG. INC. 620 E Dyer Rd., Santa 
Ana, CA 92705-5697, Tel: 714-540-1000, TWX: 910-
595-2588, FAX: 714-545-9145; FSC No.: 414O-S105; 
SIs. Mgr: Carl A. Grisier 

DYNAMICS, Div. of Waugh Controls Corp. 9001 
Fullbright Ave., Chatsworth, CA 91311, Tel: 818-998-8281, 
TELEX: 69-6171, FAX: 818-407-1320; EmpL: 100; SIs. 
Mgr: Tony Mastroianni 

DYNAMICS RESEARCH CORP., Encoder Division, 60 
Concord St, Wilmington, MA 01887-2193, Tel: 617-658-
6100, FAX: 617-658-0522; Empl.: 125; SIs. Mgr: Dave 
Silva 

DYNAMIC TIME SYSTEMS, INC. 1331 S. State, Provo, 
UT 64601, Tel: 601-3n-9154; SIs. Mgr: Graham Hawkins; 
Dist. Mgr: Graham Hawkins 

DYNAPAR, 1675 Delany Ad., Gurnee, IL 60031, Tel: 312-
662-2666, TWX: 910-235-1885; EmpL: 150 

DYNAPLEX INC, Interplex. 120-12 28th Ave. Flushing, 
NY 11354, Tel: 212-961-6750, TWX: 710-562-3048; SIs. 
Mgr: Lester Zimmerman; Dist. Mgr: Lester Zimmerman 

1:} DVNAPOWER 
c::""'CORPORATION 

FAX: 313-553-9096 
DYNAPOWER CORPORATION, Box 3180, 

Farmington Hills, MI48333, Tel: 313-553-4300, TWX: 810-
242-8804; EmpL: 75 ...................... 001703-1706 

DYNATECH COMPUTER POWER, INC., 5600 Butler 
Ln., Sootts Valley, CA 95066, Tel: 408-438-5760, TELEX: 
887-247, FAX: 408-438-5793 

DYNATECH CORP. 1225 E Wakeham Ave., P.O. Box 
1019, Dept E, Santa Ana, CA 92702, Tel: 714-558-8755, 
TWX: 910-595-1951; EmpL: 340; SIs. Mgr: Rick Burbank 

Master Electronics 
La~~:sl. ~L, 80~~e;OO 
Relay I • I Relays & 

Distributor : . • I. . Timers 
In the World '. V In Stock. 

'. ~ 
IMMEDIATE DELIVERY 

Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

Manufacturers and Sales Offices Directory 

DYNATEC INTERNATIONAL, 3594 West 1820 South, 
Salt Lake City, UT 84104, Tel: 801-973-9500, aoo-722-
7425; Sis. Mgr: Robert Checkalts; Dis/. Mgr: Robert 
Checkalts 

DYNISCO, 10 Oceana Way, Norwood, MA 02062, Tel: 617-
769-6600, TELEX: 174-292; FSC No.: 15687; Empl.: 153; 
SIs. Mgr: Warden B. Hunt 

DYTRONICS CO., See Ryan IntI. Corp. 

DZUS FASTENER, 425 Union Blvd., W. Islip, NY 11795, 
Tel: 516-669-6000, TELEX: 71-4974043; FSC No.: 72794; 
EmpL: 100; SIs. Mgr: Victor Cappetta 

F 
EAGLE, P.O. Box 911, Fallbrook, CA 92028, Tel: 6HH28-

6000 ........................................... A.1647 

EAGLE MAGNETIC COMPANY, INC., P.O. Box 
24283, Indianapolis, IN 46224, Tel: 317-297-1030, FAX: 
317-299-1323; Ernpl.: 44; Sis. Mgr: Robert Jackson 
................................................. C·1747 

EAGLE ~ PICHER 
ELECTRONIC~IVISION 

FAX: 417-776-2257 
EAGLE-PICHER INDUSTRIES, INC., p.o. Box 130, 

Bethel Road, Seneca, M064865, Tel: 417-778-2256, TWX: 
910-n4-4533; FSC No.: 3L498; EmpL: 400; Sis. Mgr: H. 
M. York; Dist. Mgr: H. M York ........... 001450-1451 

Local Sales Offices & Reps 
AL Huntsville, L & 0 Inc .................. 205-837-1469 
AZ Scottsdale, s.w. Sis. .................. 602-391-3180 
AR Hot Springs, Automation Supp. Inc. (ASI) 

....................................... 501-767-5444 
CA Anaheim, Spectrum Assocs. .......... 714-63O-S977 
CA San Jose, O'Donnell Assocs.-North ... 408-263-6500 
CT Bloomfield, Zaslow Sis. Co. ........... 203-242-7781 
FL Longwood, NSL Assocs., Inc. ......... 305-629-5226 
GA Atlanta, L & 0 Inc. .................... 404-395-7079 
10 Elk Grove V~ Parcom, Inc. ............ 312-228-6360 
IA Des Moines, SPS Assocs., Ltd. ........ 515-225-0607 
KS. Olathe, SPS Assocs., Ltd. ............. 913-764-4460 
MA Westboro, Zaslow Sis. Co. ............ 617-393-8150 
MN Minneapolis, Ohlin SIs. Co. . . . . .. . . . . .. 612-929-6924 
MO Earlh City, SPS Assocs., Ltd. .......... 314-291-0520 
NE Panama, SPS Assocs., Ltd. ........... 402-788-2536 
NH Londonderry, Zaslow SIs. Co. ......... 603-432-8907 
NM Albuquerque, WJM SIs. . . . . . . . . . . . . . . .. 505-268-9499 
NY Massapequa Pk., HC Assocs. ......... 516-541-0262 
NY Morrisville, Naylor Elec. Co. ........... 315-684-9620 
NC Raleigh, L & 0 Inc. .. .. .. .. .. .. .. .. .... 919-876-5301 
OH Dayton, Lyons Corp ................... 513-278-0714 
OR Beaverton, William J. Purdy Co. ....... 503-641-9373 
PA Exton, KileY.EIec. Co. ................. 215-363-8550 
TX Dallas, Rem Air Comps. . .. .. .. .. . .. ... 214-234-1069 
VA Richmond, L & 0 Inc. ................. 804-359-0125 
WA Redmond. William J. Purdy Co ........ 206-882-3144 

Local Distributors 
AZ TBI'fll8, Lynntronics ................... 602-433-0288 
AR Hot Springs, Automation Supp. Inc. ..• 501-767-5444 
CA Anaheim, Carefree Unltd. ............. 714-630-3433 
CA Palo Mo, The Power Source, Inc. . . . .. 415-858-0700 
CO Denver, J & B SIs. .................... 303-698-2211 
FL Duneoin, Battery Powered Lighting & Sys. 

........................................ 813-734-9498 
GA Austell, DC Power Prods. ............ '. 404-948-2593 
GA Smyrna, Mark C. Pope Assocs. ....... 404-435-2471 
IL Arlington Hgts., LOOan Elctms. ........ 312-398-5311 
KS WIChita, RSC Elctms. ................. ·316-267-5213 
LA Shreveport, Indl. Elctm. Supp. Inc. .. . .. 318-222-9459 
MD Baltimore, Professional Elctms. ....... 301-661-2126 
MA Sharon,Adcour ....................... 617-784-8123 
MN Minneapolis, Ohlin SIs. Co ..•..•..•..•. 612-929-6924 
NE Uncoln,Spectronics Corp. ............ 402-467-3651 
NH Nashua, Sentinel Battery ............. 603-882-9022 
NJ E Bruns,lvick, Brothers Elctms.. . . . . . .. 201-238-2200 
NY Amityville, Battery Power of LI. ....... 516-691-1993 
NY Brewster, WHI Batteries .............. 914-278-6151 
NC Greensboro, Indl. EIecs. ............... 919-274-3251 

OH Cincinnati, M & BBattery ............. 513-385-5900 
OH Cleveland, Battery Empire ............ 216-266-2244 
OH Columbus, Pr~ Elctms.. Inc. ...... 614-876-8885 
OK Tulsa, ARair Co ........................ 918-252-5781 
OK Tulsa, Radio Inc. . . . . . . . . . . . . . . . . . . . . .. 918-587-9123' 
PA Bensalem, Sootts Emergency Lighting 

....................................... 215-639-1777 
SC Greenville, EMSCO ................... 803-233-4121 
TN Goodlettsville, Waller SIs. ............. 614-859-0039 
TX Stallord, Southwest Elctms. . . . . . . . . ... 713-24().4OQO 
VA Portsmouth, Indl. Paris Corp. . . . . . . . . .. 804-393-4033 
WA Tacoma. C & G Elctms. ............. ',' 206-272-3181 
Can Winnipeg, Mannoba. Westrock Battery Supp. Ltd. 

· . . . . . . . . . . . . . .. . .. .. .. . . . . . . . . . . . . . . .. 204-786-6034 

EAGLE-PICHER INDS., INC, Elctrns. Div., Box 47, 
Joplin, MO 64801, Tel: 417-623-8000, TWX: 910-774-
4508; Empl.: 700 

EAGLE SIGNAL CONTROLS, A Wickes MIg. Co., Box 
16100, Austin, TX.78761, Tel: 512-837-8300; Empl.: 600 

EALiNG ELECTR0-0PTICS, New Englander Industrial 
Park Holliston, MA 01746, Tel: 617-429-8370,1-800-343-
4912, TELEX: 240041, FAX: 617-875-5616; SIs. Mgr: 
James F. Babb 

E & L INSTRUMENTS, Interplex Electronics, Inc., 70 
FuRon Terrace, New Haven, CT 06512, Tel: 203-624-3103, 
FAX: 203-468-0060; Empl.: 70; SIs. Mgr: Dan Marley 

Local Sales Offices & Reps 
AZ Phoenix, S.W. Education Sys. ......... 602-992-2838 
CA San Pedro, Kenex Educational Prods. 

co 
CT 
FL 
GA 
IL 
IA 
MN 
MS 
MO 
NJ 

Denver, Bill Newman & Co. ......... .. 
Woodbridge, Electronic Mktg. Co. . ... . 
Winter PI<., D. C. Jaeger Co. ......... .. 
Calhoun, Learning Labs, Inc .......... . 
Downers Grove, Aidex Corp .......... . 
Hiawatha, Gib Klein Co. ............. . 
Afton, LAB. Corp .................... .. 
Jackson, Sivad, Inc. ................. .. 
Columbia, Advanced Education Sys. .. 
Kenilworth, Shortess-Rawson & Assocs. 

213-831-8431 
303-425-9503 
203-397-1461 
305-645-1500 
404-629-4624 
312-963-4270 
319-393-4048 
612-436-1169 
601-355-3110 
314-449-5200 

........................•.............. 201-276-2525 
OH Dayton, Rixan Assocs. ................ 513-222-0011 
TN Santa Fe, Technical Lab. Assocs. ..... 615-882-2509 
TX Houston, Tech. Lab. Sys., Inc. ......... 713-465-9793 
UT San Lake City, Tech. Training Sys. .... 801-943-6699 
VA Berryville, Diversified Educational Sys. 

· .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 703-955-2782 
WA Seattle,lnt~ive Training, Inc ....... 206-251-0886 
Can' Georgetown, Ont"Merlan Sci. Ltd. E 

416-877-0171 

EAO SWITCH CORP., 198 Papa's Fann Rd., P.O. Box 552 
MO, Minord. CT 06460, Tel: 203-877-4577, TELEX: 96-
4347, FAX: 203-877-3694; FSC No.: 61706; Empl: 19; Sis. 
Mgr: George T. Bracci ......................... S·1697 

Local Sales Offices & Reps 
AZ Scottsdale, Luscombe Engrg. Co. of AZ 

· . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . .. 602-949-9333 
CA Los Gatos, Luscombe Engrg. Co. of S.F. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408-370-2020 
CA Pasadena, Luscombe Engrg.Co. of LA 

· . . . .. . . . . . . . . . . .. . . . . .. . . . . .. . . .. . . . .. .213-684-2000 
CA San Diego, Luscombe Engrg. Co. of S.D. 

· . . .. . . . . .. .. .. . .. . ... . . . . . . .. . . .. . . . .. 619-549-9699 
CO Longmon~ Luscombe Engrg. Co. of CO 

· . . .. . . . . . . . . .. . .. . . . . .. . .. . . . . . . . . . ... 303-772-3342 
CT Farmington, Ray Perron & Co. Inc. . . .. 203-673-4825 
FL Tampa, Florida Comp. sis. ............ 813-960-7044 
GA Norcross, MIn. Electro Mktg. .......... 404-448-5594 
IL Arlington Hgts.. Brainard-Wilson Mktg., Inc. 

· ....... , . .. . . . . . . . . •. . . . . . . . . . . .. . .. .. 312-437-2700 
IN Ft Wayne,M/S SIs. & Assocs. .. : ..... 219-436-3023 
IN Greenwood, MIS SIs. & Assocs. ...... 317-881-0110 
IA Cedar Rapids, DeIRron Co., Inc. ....... 319-362-2526 
MD Columbia, DeRa III Assocs., Inc. ....... 301-730-4700 
MA Needham, Ray Perron & Co., Inc. . ..... 800-225-4280, 

617-449-6162 
MI Plymouth, Jay Mktg. Assocs., Inc ...... 313-459-1200 
MN .Golden Valley, Highland Elctrn SIs. ... 612-546-2123 
MO Florissan~ DeIRron Co. Inc. ........... 314-839-0033 
MO Gladstone, DeIRron Co. Inc. . . . . . . . . . . . 816-438-6445 
NH Merrimack, Ray Perron & Co. Inc ..... , 603-424-4423 
NJ Englewood, Sprung/Nussbaum ....... 201-569-5666 
NY Rochester, Apex Assocs., Inc. ......... 718-254-6G50 
NC Raleigh, C-Tech SIs.. Inc. ............. 919-847-0202 
OR Lake Oswego, Luscombe Engrg. Northwest 

· . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . .. . . .. 503-638-6664 
PA' Horsham, Jacobsen Assocs. .......... 215-674-2937 
PA PittSburgh, R W. Kneip ............... 412-823-0169 
TX Dallas, Glidden Electro Equip. Co ..... 214-341-0610 
TX Houston, Glidden Electro Equip. Co ... 713-681'1415 
UT San Lake City, Luscombe Engrg. Co ... 801'532-4118 

668 North American offices only. For worldwide reps & distri~utors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
WA Bellevue, Luscombe Engrg. N.W. .....• 206-223-1541 
WI Mequon, Badgerep ..................• 414-241-9200 

Local Distributors 
AZ Phoenix, Minarik EIec. .....•.......... 602-233-3000 
AZ Tempe, Harper SID ................... 602-967-1464 
CA Compton, Harper SID ................. 213-979-5090 
CA Gardena, ~Homia SwHch & Sig. ..... 213-77()'2330 
CA Hawthorne, Electrosonic Comps. .. . . .. 213-97()'0997 
CA los Angeles, Minarik Elec. Co. ........ 213-624-3161 
CA San Diego, Harper SID. . . . . . . . . . . . . . .. 619-578-2500 
CA San Diego, Minarik Elec. Co. .......... 619-560-6632 
CA San Jose, Dansco Comp. SIs., Inc. .•.. 408-292-9740 
CA Santa Clara, Bell ElctrL Supp. ......... 408-727-0575 
CA Santa Clara, Minarik EIec. Co. ......... 408-727-0575 
CA Santa Minica, Master Oistrs. .......... 213-452-1229 
CA Sunnyvale, Harper SID. . . .. . . . . .. . .. .. 408-747-<l333 
CO Denver, CSID, Inc. .................... 303-292-9594 
CO Denver, Minarik.Elec. Co. ............. 303-329-3525 
CT Wallingford, Sager Elec. Supp. co. . . . .. 203-265-4600 
CT Walerbury, Century Elec. Supp. •...... 203-755-0405 
Fl lakeland, Wes-Garde/SwHch Controls, Inc. 

....................................... 813-644-7564 
Fl OViedo, Dixie SIs. .. . .. . . . . . .. . .. .. . . .. 305-365-5211 
Il CrystaJlake, Sub-Sem, Inc. ........... 312-782-3954 
Il Elk Grove, Mar1ec Assoc. ............. 312-956-9090 
Il Rosemont Advent Elctms., Inc ........ 312-297-6200 
Il Schaumburg, Minarik.EIec. Co ......... 312-885-9337 
IN Indianapolis, Mar Elctms. ............. 317~699 
IN Indianapolis, RM.lndiana ............. 317-291-7110 
IA Cedar Rapids, Advant Elctms., Inc. .... 319-363-0221 
KS WichHa, Radio, Inc. ................... 316-264-2798 
KY louisville, Peerless Elctms. ........... 502-637-7674 
LA Balon Rouge, Menard Elctms. ..•..... 504-355-0323 
ME W. Buxton, Nelson & Wright .......... 207-929-8238 
MD Gaithersburg, Axis Elctms. ............. 301-84().9640, 

600-492-3190 
MD Jessup, Treeko SIs. ................... 301-792-0112 
MA Canton, Impact Sis. Co ................ 617-821-1500 
MA Hingham, Sager Elec. Supp. Co. ...... 617-749-6700 
MA N. Billarica, Minarik EIec. Co ........... 617-663-0740 
MI Grand Rapids, R M. Elctms. Co. ...... 616-531-9300 
MI St Claire Shores, SPEMCO SwHches 

....................................... 313-771-2700 
MN Minneapolis, Electronic Ctr,Inc. ....... 612-371-5200 
MO Stlouis, BeckwHh, Inc ................ 314-343-6463 
NH . Salam, Sager Elec. Supp. Co. ......... 603-898-1348 
NJ Cranford, Garden Slate Indl. Elctms., Inc. 

. . . . . .. . . . . . . . . .. . . . .. . . . . . . . . . .. . .. ... 201-272-6400 
NJ Oakland, Relay Specialties ............ 201-337-1000 
NY Bohemia, Key Comps., Inc. ............ 516-567-7500 
NY Buffalo, SummH Distrs., Inc. ........... 716-887-2800 
NY New York, Martin-AudiolVideo ....... 212-541-5900 
NY Rochester, Simeona Elctms. .......... 716-326-3230 
NY Rochester, SummH Elctms., Inc. . . • . . . . 716-334-8110 
NY Victor, ADD/Modutex . . . . . . . . . . . . . . . . . 716-924-4400 
NY Woodside, Switches UnlimHed ........ 718-478-5000 
NC Charlotte, Dixie Elctms. ............... 704-377-4348 
NO Charlotte, Elctms. Mklg. Corp. . . . . . . . .. 704-394-6195 
NC Winston-Salem, Kirkman Elctms., Inc. 

......................... 919-722-9131,6O().334-8688 
OH Columbus, Electronics Mklg. Corp ..... 614-299-4161 
OH Highland Hgts., Electronics Mklg. Corp. 

OK Tulsa, Radio, Inc. .................... . 
OR Portland, Minarik Eic. Co. . ........... . 
PA Harrisburg, Ad-Tech Elctms. ......... . 
PA McKean, Advacom .................. . 
PA Norristown, Kimberly-James Co. ..... . 
PA Pittsburgh, Granf Indl. Controls, Inc. .. . 
PA Wayne, Peak EIctms. Corp. . ......... . 
SC Columbia, Dixie Elctms. ............. .. 
TX Garland, Indl. Equip. Co. of Dallas .... . 
TX Irving, Harper SID ................... .. 
TX Irving, Minarik Elec. Co. ............. .. 
TX San Antonio, Minarik Elec. Co. . ...... . 
WA Seattle, Platt Elec. . ................. .. 
WI Milwaukee, Marsh Elctms. Corp. ..... . 

216-442-3441 
919-587-9123 
503-253-3402 
717-939-8337 
814-476-7774 
215-866-7286 
412-787-9770 
215-293-9000 
603-779-5332 
214-271-5494 
214-621-0500 
214-929-4111 
512-822-7097 
206-624-4083 
414-475-6000 

E-A-R DIV, Cabot Corp, 7911 ZiOnsville Ad, Indianapolis, 
IN 46268, Tel: 317-872-1111, TWX: 81()'341-3412; SIs. 
Mgr: lawrence K landers 

EASCO/K D TOOlS, See Hunter Tools, Easco/K D 
Tools 

EASTERN AIR DEVICES, INC., 1 Progress Dr., Dover, 
NH 03820, Tel: 603-742-3330, TWX: 51 ()'297-4454, FAX: 
603-742-9060; EmpL: 175 ...................... 8 0 1202 

Local Sales Offices & Reps 
CA San Jose, Motion Sys. ................ 408-246-0641 
CA Tustin, Schoenbachler-Dobson Co. ... 714-544-1888 
CO Boulder, R G. Errtprs. ................. 303-447-9211 
Fl Orlando, PelTott Assoc. ............... 305-275-1132 
Il Arlington Hgts., CMA.................. 312-577-7924 
MA Marlborough, Gerald Rosen Co. ...... 617-481-9277 
MN St Paut REPCO ..... .. .. .. .. . .. . . .. .. 612-488-0201 
NJ Ridgefield, Rical Assocs. .. . . . . . . . . . . .. 201-945-5250 

NY Rochester, Eicom Sis. ................ 716-385-1400 
NY Syracuse. ElCOM Sis. .... . . .. . . . .. ... 315-885-8245 
NC Charlotte, Jake Rudisill Assocs. ....... 704-377-6901 
OH Cincinnati, KCH Co •......... ,......... 513-931-1686 
PA Paoli, ETC Sales ..................... 215-296-3527 
TX Austin, Oeler & Menelaides Inc. ....... 512-453-0275 
TX Richardson, D.l. SIs. .................. 214-783-6876 
WA Seattle, Eftech ........................ 206-767-4330 

Local Distributors 
NY Plainview, Controls SIs. Inc ............ 516-756-5652 
NC CharIoIIe, Joyce SIs. Co. .............. 704-377-8901 
PA Pittsburgh, EXONIC Sys. .. . . . . . . .. . ... 412-784-8400 

EASTERN ELECTRONICS MFG. CORP, National 
Patent Dev. Corp, 180 Roberts St., East Hartford, CT 
06108, Tel: 203-528-9821; FSC No.: 203-289-7639; EmpL: 
200; Sis. Mgr: Wayne M. Baker 

EASTERN MARKING MACHINES, 422 S Franklin St, 
Hempstead, NY 11550, Tel: 516-483-7070, TElEX: 
968095; EmpL: 8; SIs. Mgr: George Rosales; 1Ji$t. Mgr: L 
Sherman 

EASTERN MICROWAVE, 40 Ray Ave., Burlington, MA 
01803, Tel: 617-273-4700; FSC No.: 30616; Empl:45; Sis. 
MgT: S. C. lowe 

EASY HEAT WIREKRAFT, See Electrical Systems, 
Div. of Bristol Corp. 

EATON CORP, Aerospace Controls/Systems Div, 
2074 WhHlield Ave., East, Sarasota, Fl 33578, Tel: 813-
756-7726 

EATON CORP., AIL, Commack Rd, Deer Park, NY 11729, 
Tel: 516-595-3094, TWX: 51()'227-8073; FSC No.: 00752; 
EmpL: 5000; Sis. Mgr: H. N. Kreisberg 

EATON CORP, Durant Products, 901 S. 12th St, 
Watar1own, WI 53094, Tel: 414-261-4070, TWX: 91()'26()' 
3713; Empl.: 400; Sis. Mgr: H. L Sisson; Dis/. Mgr: Dennis 
G.Walz 

EATON CORP, Electronic Instrument Div., 5340 Alia 
Rd, los Angeles, CA 90066, Tel: 213-622-3061, TWX:91()' 
343-6969; EmpL: 250; Sis. Mgr: Jeff Shahan, VP SIs. 

EATON CORPORATION, Microwave Products 
Division, 785 Palomar Ave., Sunnyvale, CA 34086, Tel: 
408-73()'6410, TWX: 91 ()'339-9556; FSC No.: 27338; 
Empl.: 495; Sis. Mgr: Anton Scheffer 

Local Sales Offices & Reps 
AZ Tempe, Sierra Tech. Grp. ............. 602-894-2335 
CA Irvine, EBA Microwave ................ 714-240-8181 
CA Morgan Hill, loroco Sis. .............. 408-779-5117 
Fl Winter Pk, Microwave Mklg. .......... 305-678-2141 
Il Northfield, Feller Assocs. ............. 312-446-6065 
IA Cedar Rapids, S & 0 SIs. ............. 319-363-7323 
MD Silver Springs, Youth Assocs. ......... 301-596-5740 
MA Wakefield, Spectrum MkIg. ............ 617-246-4740 

EATON CORP., Microwave Products Division, 785 
Palomar Ave., Sunnyvale, CA 94086, Tel: 408-773-3700, 
TWX: 91 ()'339-9395; FSC No.: 27338; Empl.: 495; Sis. 
Mgr: J. R Campbell 

EATON CORP.lMSC PRODUCTS, 1640 Monrovia 
Avenue, Costa Mesa, CA 92827, Tel: 714-642-2427, 
TELEX: 67-8433; FSC No.: 96182; Empl.: 5000; Sis. Mgr: 
J. R McDonough 

EATON CORP, Printer Prods Oper, Technical 
Research Park, Riverton, WY 82501, Tel: 307-856-4821, 
TWX: 91 ()'949-4864, FAX: 307-856-0412; Empl.: 185; S/8. 
Mgr: Rich Phillips; 1Ji$t. Mgr: Rich Phillips 

EATON (LORLlN) CORP, See Lorlin, Div. of Axiam, 
Inc. 

EATON CORP.lCUTLER-HAMMER PRODS, 
Aerospace & Commercial Controls Div, 4201 N. 271h 
St., Milwaukee, WI 53216, Tel: 414-449-7487, TElEX: 26-
716; FSC No.: 81640; Sis. Mgr: J. R McDonough 

EBERHARD MFG. CO., DIV., Eastern Co., 21944 Drake 
Rd, Strongsville, OH 44136, Tel: 216-236-9720, TElEX: 
98-5301, FAX: 216-572-2732; FSC No.: 19220; SIs. Mgr: 
Edward HIongosh 

EBMIN 

FAX: 203-674-8536 
EBM INDS.. INC., 525 New BrHain Ave., Unionville, CT 

06085, Tel: 203-674-1515, TWX: 71 ().423-8723; FSC No.: 
62292; Sis. Mgr: Robert Sobolewski 
. ... . .. .. .. .. . .... .. . . .. ... .. . .. .... C0 1642, 1655-1859 

Local Sales Offices & Reps 
Al Huntsville, Raycorn ................... 205-859-2017 
AZ Scottsdale, Harris And Croy........... 602-951-9121 
AZ Tucson, Harris and Croy ..•..•........ 602-889-0642 
CA los Angeles, Wiley Co. ............... 213-666-1611 
CA San Diego, Wiley Co .................. 619-453-9018 
CA Santa Clara, Ross MkIg. Assocs. .. . . .. 408-988-8111 
CO littleton, Simpson Assocs. ............ 303-794-8381 
Fl Altamonte Springs, Raycom, Inc. ...... 305-882-0032 
Fl Davie, Raycom, Inc. .. . .. .. . . . .. .. . . . .. 305-475-3022 
Fl Melboume, Raycom, lme. •...•........ 305-259-7888 
Fl Orlando, Raycom, Inc. ................ 305-859-5504 
Fl Wellborn, Raycom, Inc. ............... 904-963-5023 
GA Marietta, Raycom ..................... 404-952-8061 
Il Glendale Hgts., Beta Technlg. Sis. .... 312-790-9686 
IA Des Moines, Houk & Assocs., Inc. ..... 515-276-6741 
KS OVerland Park, Web EIctms. .........• 913-38.1-7988 
MA Millis, SeIrnarkAssocs. ............... 617-376-2914 
MI Warren, Burcaw Co. .................. 313-573-4605 
MI Wyoming, Burcaw .................... 6O().572-1610 

,MN St Paut Arkco SIs. .................... 612-777-7454 
MO Florissant, Web Elctms. ............... 314-921-5720 
NH Hopkinton, Selmark Assocs. .......... 603-746-3299 
NJ Marlton, b.g.r. Assocs. ................. 609-963-1020 
NY Buffalo, NRM MkIg. Grp. .............. 716-634-4300 
NY Frankilin Sq., Cooper-Simon & Co, Inc. 

NY Skaneatales, NRM MkIg. Grp. ........ . 
NC Raleigh, Raycorn .................... . 
OH Maple Hgts., Versatron ............... . 
OK Tulsa, Bonser-Philhower Sis. ...•..... 
OR Hillsboro, Temco Northwest ......... . 
PA Harrison CRy, NRM Mklg. Grp. ..•..... 
TX Austin, Bonser-Philhower Sis. ........ . 
TX Houston, Bonser-Philhower Sis. ...... . 
TX Richardson, BonOOr-Philhower Sis. ... . 
UT Midvale, Simpson Assocs. ........... . 
WA Kirkland, Temco Northwest .......... . 
WA Maple Falls, Temco Northwest ....... . 
WA Spokane, Temco Northwest ......... . 
WI Milwaukee, Beta T echnolg. SIs., Inc. .. . 
PR Bayamon, Selmark .................. . 

Local Distributors 

516-489-0404 
315-685-8991 
919-847-8276 
216-581-0000 
916-744-9964 
503-649-8375 
412-327-0858 
512-346-9186 
713-782-4144 
214-234-8438 
8OH6E#3691 
206-821-5434 
206-599-2750 
509-534-8635 
414-543-6609 
609-797-9176 

Al Huntsville, Powell Elec. .•............. 205-539-2731 
AZ Phoenix, Arizona Comps. Co. ......... 602-269-5655 
AZ Tempe, Supply Team IntL .. . . . . . .. . . .. 602-966-1192 
AZ Tucson, Southwest SIs. ............... 602~28-1613 
CA Anaheirn, Deco Elec. .. .. . . . .. .. .. ..... 714-830-8252 
CA Costa Mesa, Powell .................. 714-754-1717 
CA Fullar1on, Pyramid/Fullerton .......... 714-773-0781 
CA Hollywood, Yale Elctms. .............. 818-465-3186 
CA Irvine, Integrated Elctms. .......•...... 714-837-9960 
CA San Diego, Deco EIctms. ............. 619-693-1595 
CA San Diego, Pyramid .................. 619-271-5404 
CA San Jose, Integrated ............. . . ... 408-435-1000 
CA San Jose, Powell EIec. . . . . . . . . . . . . . . .. 406-943-9020 
CA Santa Clara, Pyramid Elctms. ......... 408-727-9810 
CA Sunnyvale, Power Supply Comps. .... 408-737-1333 
CO Denver, Integrated EIctms. ............ 303-292-6121 
CO Englewood, Indl. Elctms. .............. 303-694-9444 
CT Danbury, Pilgrim Elctms. .............. 203-792-7274 
CT E. Havan, J. V. Elctms. ................ 203-469-2321 
CT Wallingford, Cronin Elec. .............. 203-265-3134 
CT Yalesville, Glynn Elctms. .. . . . . . .. . .. .. 203-265-2498 
Fl Fllauderdale, Powell EIec. . . . . . . . . . . . 305-979-5000 
Fl Fllauderdale, Reptron ............... 305-735-1112 
Fl Tampa, Reptron ...................... 813-855-4656 
GA Atlanta, ACK Radio Supp. . . . . . . . . . . • . . 404-351-6340 
GA Fayetteville, Frankland .. ... .. ....... .. 404-461-4026 
GA Norcross, Replron .................... 404-446-1300 
Il Hoffman Estales, 1.E.C.lntercomp ..... 312-943-2040 
Il Rosernon~ Advent Elctms. ............ 312-297~2oo 
Il Schaumburg, Replron/lllinois ......... 312-882-1700 
IN Indianapolis, Advent EIctms. .......... 317-972-4910 
IA Cedar Rapids, Advent Elctms. ........ 319-363-0221 
MD Balimore, Rasco/Baltimore ....•..... 301-529-0500 
MD Beltsville, Rasco/D.C .................. 301-937-9100 
MD Columbia, Powell ..................... 301-621-8060 
MA Canton, Impact SIs. Co. ............... 617-821-1500 
MA Middleboro, Glynn Elctms. ............ 617-947-4282 
MA Needham, Cronin ..................... 617-449-5000 
MA Westborough, Powell................. 617-366-8100 
MA Wilmington, Heilind Elctms. ........... 617-657-4870 
MI Farrningfon Hills, Advent Elctms. ...... 313-477-1650 
MI Uvonia, Reptron ...................... 313-525-2700 
MN Minneapolis, Control Des. Supp. ...... 612-721-1628 
MN MinneapoHs, Reptron ................. 612-938-0000 
NV Carson CRy, Integraled Elctms. ....... 702-883-9399 
NH Manchester, Cronin . . . . . . . . . . . . . . . . • . . 603-624-0105 
NH Manchester, Glynn Elctms. ........... 603-622-8131 
NH Nashua, Bravan EIctms. .............. 603-889-7230 
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EBMIN 
NJ Englewood, Powell Elec. ..•........... 201-894-0800 
NJ W. Berlin, General Comps. ............ 601H6&6767 
NY Farmingdale, Addem SIs. ............. 516-752-9303 
NY Hauppauge, BroadUne EIec. Distr ...... 516-~1-41oo 

NY Hicksville, Janesway EIctms. ..•.•.... : 516-935-1827 
NY Lynbrook, Peerless RadiO............. 516-593-2121 
NY Mt Vernon, Janesway Elctms. .......• 914-699-6710 
NY Rochester, Simeona .•........•.....•. 716-328-3230 
NC Cary,PowellEIec. ..• ; .....•.........• 919-467-1212 
NC Raleigh, Century...................... 919-782-2116 
OH Akron, Akron Ek;tms. ................. 216-762-8818 
OH Twinsburg, Advacom .•...•.....•....• 216-425-8477 
OH Worthington, Reptron Ohio •.......... 614-436-6675 
OR Beav8(lon, Integrated Elctms. . . . . . . . . . 503-641-1690 
PA Export, Advacom ..................... 412-733-5400 
PA Malvern, Control Design Supp. .....•.. 215-296-0150 
PA McKean, Advacom/Erie ...•.........• 814-476-7774 
PA Norristown, Century Elctm. Comp. Co. . 

...............•....•.. , ..•.. ...•.• .... 215-631-5400 
PA Phildelphia, Powell .. ;................ 215-365-1900 
TN Hixson, Techn~Tronics ..•............ 615-842-0514 
TX Dallas, Omni Pro Elctms. ............. 214-233-9368 
TX Irving, Powell EIctms. .•.......•....... 214-550-0547 
TX Richardson, Janesway EIctms. ........ 214-437-5125 
UT N. Salt Lake, Integrated Elctms. ....... 801-296-1888 
UT Salt Lake City, Standard Supp. Co. .... 801-486-3371 
WA Bellevue, Integrated Elclms./Jaco .... 206-455-2727 
WA Ken~ Pyramid Elctms. ;............... 206-872-5800 
WI Mequon, Taylor Elec. Co. ............. 414-241-4321 
WI New Berlin, Control Design Supp. ..... 414-784-1015 
WY Mequon, Lakeview Elclms. ............ 414-377-8250 

EBY COMPANY, Pullman Co, 2751 Southampton Rd., 
Philadelphia, PA 19154, Tel: 215-969-4200, TWX: 71()' 
67()'0452; FSC No.: 72825; Empl.:92 

ECG, 14123 21 st Ave. N, Plymouth, MN 55441, Tel: 612-554-
0720 

ECO INSTRS. DIV., Sea Data Corp, 1 Bridge 5t, Newton, 
MA 02158, Tel: 617-964-6360, TELEX: 951107; Empl: 40; 
Sis. Mgr" Jill Shipman 

ECOSOFT, INC., 8413 N. College Ave., Indianapolis, IN 
46220, Tel: 317-255-8476; Empl: 3; Sis. Mgr" Emma 
Alkire 

Manufacturers and Sales Offices Directory 
ECS COMPOSITES, 3560 Rogue River Hwy,Box 188, 

Grants Pass, OR 97526, Tel: 503-476-8871, lWX: 51()' 
755-0777; FSO No.: 24995; Empl: 135; SIs. Mgr" John L 
Smith ...................................... :... C-1027 

Local Sales Offices & Reps 
AL Huntsville, EMA ...................... ; 205-83()'4030 
CA Laguna Hills, WESTEC ...... ... • . . • .. 714-77()'6229 
CA MIn View, Kim Buurma ............... 415-494-8343 
CO Uttlelon, Electronic Comp. Sys. ....... 303-797-0894 
FL Orlando, Honeyco, Inc. •.. . . . . . . . . . • • . . 305-299-1000 
MD Baltimore, Burgin-Kreh Assocs. ....... 301-265-8500 
MA Westwood, Apex Assocs. .......•..... 617-326-5042 
NJ Teaneck, Noreast Tech. SIs. .......... 201-833-2044 
OR Grants Pass, ECSlnc. ................. 503-476-8871 
PA Horsham, Jacobsen Assocs. ....... . . • 215-674-2937 
TX Dallas, Advance Tech. Sis. ............ 214-34()'13oo 
WA Bellevue, Oomtec . . . • . . . . . . . . . . . .. . . . . 206-453-1188 
Can Stittsville, Ont, Production case Co. .. 613-836-2248 

FAX: 619-278-0372 
ECTRON CORP., 8159 Engineer Rd., San Diego, CA 

92111, Tel: 619-278-0600, lWX: 91 ()'335-1259; FSC No.: 
24856; Empl.: 50; Sis. Mgr" W. W. Hanford ..... 0.1010 

Local Sales Offices & Reps 
AZ Phoenix, Aztec Entprs. ................ 602-944-9185 
CA Canoga Pk., FLW Inc. ................. 818-719-0037, 
CA Costa Mesa, FLW Inc. ................ 714-751-7512 
CA Hayward, FLW Inc ..................... 415-786-9070 
CO Denver, Aztec Entprs. ................. 303-779-5285 
FL Melboume, Saber Assocs. ............ 305-724-0920 
GA Norcross, Saber Assoc. Inc. . . . . . . . . . .. 800-327-0853 
IL Elmhur~ SecIor Engrg. SIs. .......... 312-53()'7850 
IN Indianapolis, Seclor Engr'g. SIs. ....... 317-842-1120 
KS Lenexa, Ramsey Assocs. ............. 913-541-1007 
LA Baton Rouge, Sesco . . . . . • . . . . . . . . . . •. 504-929-4951 
MD Laure~ EIctrn Mklg. Assoc. ........... 301-792-9300 
MA Needham, Addelco Corp. ............. 617-444-4754· 
MI Troy,SatulloAssocs. ................. 313-585-4811, 
MN Minneapolis, Seclor Eng. SIs. Inc. ..... 612-593-1809 
MO Maryland HgIs., Ramsey Assocs. ..... 314-878-5042 
NM Albuquerque, Westihal & Assocs. ..... 505-881-0995, 
NY East Syracuse, Ossmann Inslrs. ...... 315-437-7052 
NY Plainview, Eastern-Metro Assoc ....... 516-931-1414 
NY Rochester, Ossmann In$lrs. . . . . . . . . • .. 716-359-1200, 
NO Clayton, Saber Assocs. ............... 80()'327-0853 
OH Cleveland, Instrmn. Sys. .............. 216-845-8800 
OH Dayton, Instrmn. Sys. ................. 513-294-2838 
OK Tulsa, Sesco ......................... 918-622-3888 
PA Pittsburgh, Instrmn. Sys. .............. 412-823-7005 
PA Plymouth Mealing, Elclm. Mklg. Assoc. 

so Columbia, Saber Assoc. Inc. . ........ . 
TX Dallas, Sesco ........................ . 
TX Houston, Sesco ..................... . 
UT Ogden, Aztec Entprs. ................ . 
WA Seattle, Datacom Assoc. Inc. ......... . 
WI Milwaukee, Seclor Eng. SIs. Inc. ...... . 

215-828-7400 
800-327-0853 
214-231-9364 
713-999-3510 
801-621-1655 
206-285-2525 
414-352-8280 

EDAC INC, 20 Railside Ad., Toronto, ON, CanadaM3A 1M, 
Tel: 416-445-2292, TWX: 610-492-1398, FAX: 416-445-
4394; FSO No.: 31781; EmpI.: 120; Sis. Mgr" Alan Little; 
Dis!. Mgr" Alan Linle 

EDA INSTRUMENTS, INC., 4 Thomcliffe Park Dr. 
Toronto, ON, Canada M4H1 H1, Tel: 416-425-7800, TELEX: 
08 23222 FEDA TOR, FAX: 416-425-8135; Empl.: 70; Sis. 
Mgr" Scon Hepburn 

EDCLIFF DIV., Systron Donner, 1711 So. Mountain Ave., 
Monrovia, CA 91016, Tel: 818-356-4571, ·TWX: 91()'585-
3248, FAX: 818-359-5719; FSC No.: 00153; Empl.: 110; 
Sis. Mgr" Cosmo L Avellis 

EDL, INC, 385 Oser Ave. Hauppauge, NY 11788, Tel: 516-
435-2808, 1-800-DIAL EDL; Empl.: 50; Sis. Mgr: Ann Marie 
Capuanno 

EDMAN CORP., Subsidiary of Rospatch, 7500 Main St, 
P.O. Box 750, Fishers, NY 14453-0750, Tel: 716-924-4000, 
TWX: 51 ()'254-2896; Empl: 170; Sis. Mgr" Howard Poner 

EDO CORP.lELlNCO DIV., See Electrical Indicator 
Co., Inc. 

EDO WESTERN CORP., EDO Corp, 2645 South 300 W, 
Sa" Lake City, UT 84115, Tel: 801-486-7481/3846, 
TELEX: 388-315; Empl: 360; Sis. Mgr" Ken Etulain 

EDSYN, INC, 15958 Arminta Ave., Van Nuys, CA 91406, 
Tel: 818-989-2324, 213-873-5115, lElEX: 65-1489; SIs. 
Mg," Wayne Murry 

EDWARDS CO., Signaling Prods. Div. P.O. Box 1188, 
Farmington, CT 06034, Tel: 203-678-0410; Empl: 1000; 
SIs. Mgr" AI Canevari; Dist. Mgr" AI Canevari 

EECO INCORPORATED, 160t E. Chestnut Ave., P.O. 
Box 659, Santa Ana, CA 92702-0859, Tel: 714-635-6000, 
TELEX: 67-8420, TWX: 91 ()'595-1550; Empl.: 850; Sis. 
Mgr" Greg Littler; Dis/. Mgr" Dick Fried 
................... : .. . .. ..... ..•... a-1698-1700, 1815 

Local Sales Offices & Reps 
CA Santa Ana, Jones & McGeoy SIs., InC. 

.................................... -... 714-547-8466 
AL Huntsville, Montgomery Mktg., Inc. .... 205-83().0498 
I\Z Scottsdale, S.W. Sis. .•................ 602-391-3180 
CA Los Mos, Recht Assocs. ............. 415-964-6321 
CA San Diego, Harvey King Inc. .......... 619-587-9300 
CO Denver, Delftron Co. .................. 303-373-0300 
CT S. Windsor, Northeast Raps., Inc. .....• 203-644-3728 
FL A"amonte Springs, Carter Assocs. .... 305-26().5566 
FL Pompano Beach, Carter Assocs. ...... 305-942-4428 
GA Norcro!lS, Montgomery Mklg., Inc. ..... 404-447-6124 
IL Elk Grove Village, TriStar Grp, Inc ..... 312-593-0200 
IN FortWayne, MIS Sis. & Assoc .. , .... 219-436-3023 
IN Indianapolis, MIS SIs. & Assocs. ...... 317-257-8915 
IA Cedar Rapids, Palatine Engr. & SIs., Inc. 

....................................... 319-365-8071 
KS Blue Springs, Palatine Engr. & SIs., Inc. 

....................................... 816-229-4007 
KS Wichiia/W. Kansas, Palatine Engrg. ... 316-262-1020 
MD Laurel, EMA Inc ....................... 301-953-7800 
MA Hingham, Northeast Reps., Inc. ....... 617-749-8700 
MI Livonia, Lowel~Wendt Mklg. Co. ...... 313-464-2722 
MI Wyoming, Lowel~Wendt Mklg. Co. .... 606-531-4499 
MN MinneapoUs, RK Sis. Assocs., Inc. .... 612-571-1001 
MO Hazelwood, Palatine Engr. & SIs., Inc. 

....................................... 314-839-0800 
NH MiNord, Northeast Reps., Inc. .......... 603-673-1406 
NJ Englewood, Tecnimat .....•........... 201-569-4200 
NY Clarence Ctr, Tech-Mark, Inc. ....... ,. 716-741-9138 
NY Mendon, Tech-Mark, Inc. .........•.... 716-624-3840 
NY Utica, Tech-Mark, Inc .................. 315-733-0575 
NC Cary, Montgomery Mklg. ...•.........• 919-467-6319 
NC Raleigh, Montgomery Mktg. ........... 919-851-0010 
OH Aurora, Engrg. Mklg. Assocs. .......... 216-562-6104 
OH Centerville, Engrg. & Mklg. Assocs. .... 513-433-2800 
OK Tulsa, West Assocs. .............•.... 918-665-3465 
OR Beaverton, Blair Hirsh Co. . . . . . . . . . . . . 503-641-1875 
PA Huntingdon Valley, Omega Elclm. SIs. 

..............•..•..•.................. 215-947-4135 
TX Austin, West Assocs. ................. 512-339-6886 
TX EI Paso, S.W. Sis. ....•................ 915-594-6259 
TX Houston, WestAssocs. ............... 713-777-4108 
TX Richardson, West Assocs. .•.......... 214-68().2800 
WA Lynnwood, Blair Hirsh Co. ....•....... 206-774-8151 
WI Brooklield, TriStar Grp., Inc. ........... 414-782-2670 
Can Montreal, EECO Incorporated ......... 514-286-7105 
Can Napean, Ont, Renmark Elctms. Ltd. ... 613-727-0320 
Can Richmond HiI~ Ont, Renmark Elclms. Lid. 

...........•...................•....... 416-881-8844 

Local Distributors 
CA Santa Monica, Master Dislrs. .. . . . . . . . • 213-452-1336 
AL Huntsville, Hal~Mark EIctms. .. . . . . . . . . 205-637-8700 
AL Huntsville, Marshall Inds. ............. 205-881-9235 
AZ Phoenix, Hall-Mark Elctrns. •.......... 602-437-1200 
AZ Phoenix, Marshall Inds. ............... 602-496-0290 
AZ Tempe, Harper SID ...............•... 602-967-1484 
CA Canoga Park, Hal~Mark Elctms. .....• 818-716-7300 
CA Chatsworth, Marshallinds. . . . . . . . . . . .. 816-407-0101 
CA Compton, Harper SID ................. 213-979-5090 
CA EI Monte, Marshallinds. ....•..•...... 818-459-5500 
CA Irvine, Marshall Inds. .................. 714-859-5050 
CA Milpitas, Marshall Inds.... . . . . • . . . . . . . . . 408-943-4600 
CA Rancho Cordova, Marshall Inds. ...... 916-635-9700 
CA San Diego, Hall-Mark Elctms. ......... 619-268-1201 
CA San Diego, Harper SID... .. . .. . .. .•... 619-578-2500 
CA San Diego, Marshallinds. •. .. . .. . . .. .. 619-578-9600 
CA San Jose, Hal~Mark Elctms. .......... 408-946-0900 
CA Santa Clara, Master Dists. .....•...... 408-496-8151 
CA Santa Fe Springs, MICRONET Computer Sys. 

•...............................•...... 213-921-0068 
CA Sunnyvale, Harper SiD ....... ,........ 408-747-0333 
CA Sunnyvale, Marshallinds. . . . . . . • . . . . . . 408-943-4600 
CA Sunnyvale, Time Eleclronics . . . . . . . . .. 408-734-9888 
CA Torrance, Hall-Mark Elctms. .......... 213-217-8400 
CA Tustin, Hal~Mark Eicims. •..•..•...•.. 714-669-4700 
CO Englewood, Hal~MarkElctms, ........ 303-79()'1662 
CO Thornton, Marshall Inds.· ....... , • . • . . . 303-451-8444 
CT Wallingford, Hall-Mark Eicims. .' . . . . . . . 203-269-0100 
CT Wallingford, Marshalllnds.. •.•... ...•.. 203-265-3822 
CT Wallingford, Sager Eleclrical Supply Co. 

. . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . .. 203-265-4600 
FL Clearwater, Hal~Mark Eicims. . . . . . . . .. 813-576-8691 
FL Orlando, Hall-Mark Elctms. .....•..... 305-855-4020 
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Manufacturers and Sales Offices Directory 
FL Orlando, Marshall Inds. ............... 305-841-1878 
FL Pompano Beach, HaI~Mark Elctms. ... 305-971-9280 
GA NorcroSs. HaI~Mark Elctms. .........• 404-447-8000 
GA Norcross. Marshall IneIs. ...•.......... 404-923-5750 
IL Schaumburg. Marshall Inds. .......... 312-49G-0155 
IL Wood Dale, Hal~Mark EIcIms. ........ 312-860-3800 
IN Indianapolis, Hal~Mark EIcIms. ........ 317-872-8875 
IN Indianapolis, Mar Elctms.,lnc. ......... 317-633-6699 
IN Indianapolis, Marshallinds. ......•.... 317-297-0483 
KS Lenexa. Hal~Mark Elctms. ............ 913-888-4747 
KS Lenexa. Marshallinds. ................ 913-492-3121 
MD Baltimore, Hal~Mark Elctms. .......... 301-988-9800 
MD Gaithersburg. Marshallinds. .......... 301-840-9450 
MA Billerica. Hal~Mark Elctms. ............ 617-667-0902 
MA Hingham. Sager Elctm. Supp. Co. ..... 617-749-6700 
MA Wilmington, Marshallinds. ............ 617-658-0810 
MI Livonia. LWC Distrs. .................. 313-464-7700 
MN Eden Prairie, Hal~ark Elctms. ....... 612-941-2600 
MN Plymouth, Marshallinds. .............. 612-559-2211 
MO Earth City, HaI~Mark Elctm ........... 314-291-5350 
MO Maryland Hgts.. Chelsea Inds. ......... 314-997-7709 
NJ Fairfield, Hal~Mark Elctms. ............ 201-575-4415 
NJ Fairfield, Marshallinds. ............... 201-882-0320 
NJ Mt Laurel, Marshallinds. (Philadelphia Div.) 

....................................... 215-627-1920 
NM Albuquerque, International Elctms. .... 505-345-8127 
NY Buffalo, Summ" Distrs. . . . . . . . . . . . . . . .. 716-887-2800 
NY Hauppauge, Marshallinds. ............ 518-273-2424 
NY Johnson City, Marshallinds. .......... 716-798-1611 
NY Lynbrook, LI" Peerless Radio Corp. ... 516-593-2121 
NY Rochester;Marshalllnds. ............. 716-235-7620 
NY Ronkonkoma, Hal~Mark Elctms. ...... 516-737-0600 
NC Raleigh, Hal~Mark Elctms. ............ 919-872-0712 
NC Raleigh, Marshallinds. ................ 919-878-9882 
OH Dayton, Marshallind ................. 513-236-8088 
OH Solon, HaI~Mark Elctms. .............. 216-349-4632 
OH Solon, Marshalllnds. .................. 214-248-1788 
OH Worthington, HaI~Mark Elctrns. ....... 614-888-3313 
OR Beaverton, Almac Elctrns. . . . . . . . . . . . .. 503-629-8090 
OR Beaverton, Marshallinds. ............. 503-644-5050 
PA Mt Laure\ Marshallinds. ............. 215-627-1920 
TX Austin, HaI~Mark Elctms. ...... 512-258-8848 
TX Austin, Marshallinds. ................. 512-837-1991 
TX Carrolnon, Marshallinds. ............. 214-233-5200 
TX Dallas, HaI~Mark Elctms. ............. 214-341-1147 
TX EI Paso, International Elctrns. ......... 915-598-3406 
TX Harper SID, Harper SIs. ............... 214-621-0500 
TX Houston, Hal~Mark Elctms. ........... 713-781-6100 
TX Houston, Marshallinds. ............... 713-895-9200 
UT SaR Lake City, Marshallinds. ......... 801-485-1551 
UT West Valley, Hal~Mark Elctrns .. : ...... 801-972-1008 
VT West Valley, HaI~Mark Elctms ......... 801-972-1008 
WA Bellevue, Almac Elctms. ...... ,....... 206-643-9992 
WA Bellevue, Marshalllnds ................ 206-747-9100 
WA Spokane, Almac Elctrns. .............. 509-924-9500 
WI New Berlin, Hal~Mark Elctms. ........ 414-797-7844 
WI Waukesha. Marshallinds. ............. 414-797-8400 
Can Burnaby. BC, RAE Indl. EIec. Ltd ...... 604-291-8866 
Can Calgary, Alb" Cerdinallnd Elec. Ltd .. 403-259-6817 
Can Calgary, Alta, Future Elctrns. .......... 403-235-5325 
Can Downsview; Ont, Future Elctrns. ...... 416-638-4771 
Can Edmonton, Alb., Cardinallnd Elec. Ltd 

. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .. 403-483-6266 
Can Edmonton, Alta, Future Elctms. ....... 403-438-2858 
Can Guelph, Ont, EMJ Data Sys. Ltd ....... 416-454-2940, 

519-837-2444 
Can Montreal, Que" EMJ Data Sys. Lid .... 514-849-4171 
Can Nepean, ant. Carsten Elctms., Ltd .... 613-726-9250 
Can Ottawa. Ont, Future Elctms. .......... 613-820-8313 
Can Pointe Claire, Que" Future Elclms. .... 514-694-7710 
Can Scarborough, Ont, Carsten Elctrns" Ltd 

....................................... 416-751-5002 
Can St Laurent, Que" Carsten Elctms., Ltd 

Can Vancouver, BC, EMJ Data Sys. Lid .. . 
Can Vancouver, BC, Future Elctms. ....... . 
Can Winnipeg. Manitoba. Future Elctms. .. . 

514-334-8321 
604-732-7268 
604-438-5545 
204-339-0554 

EEMCO DIV., Datron Systems Inc., 4585 Electronics P~ 
Los Angeles, CA 90039, Tel: 818-247-7060, TWX: 910-
497-2269; FSC No.: 72121; Empl.: 300; SIs. Mgr: Russell 
Johnson 

EEV INC., 4 Westchester Plaza. Elmsford, NY 10523, Tel: 
914-592-6050, TELEX: 6818096, FAX: 914-682-6922; 
Empl.: 42; SIs. Mgr: Tom Soldano 

EFECTOR, INC., 805 Spring Dale Dr" Exton, PA 19341, Tel: 
215-524-2000, 800-441-8246, TELEX: 84-6437, FAX: 215-
524-2010; Empl.: 35;· Sis. Mgr: J. Kelly 

EFI CORPORATION, 350 West 2700 South, San Lake City, 
UT 84115, Tel: 801-486-5871, 800-221-1174, FAX: 801-
466-8311; Empl.: 60; Sis. Mgr: George O. Stewart 

EG&G, INC., Electro-Optics Div. 35 Congress St, Salem, 
MA 01970, Tel: 617-745-3200, TELEX: 681-7405 EGGSA; 
FSC No.: 25506; EmpL: 500; SIs. Mgr: J. Murachver 

EG&G. INC~ Electronics Components Div. 35 
Congress St. Salem, MA 01970, Tel: 617-745-3200. 
TELEX: 681-7405 EGGSA; FSC No.: 25506; Empl.: 500; 
Sis. Mgr: J. Murachver 

EG&G,INC., Photon Devices, 35 Congress St. Salem, MA 
01970, Tel: 617-745-3200, TELEX: 681-7405 EGSA; FSC 
No.: 25506; EmpL: 500; Sis. Mgr: James Melnyk 

EG & G ALMOND INSTRUMENTS, 1330 E. Cypress 
St. Covina. CA 91724, Tel: 818-967-9521, TWX: 910-584-
1320, FAX: 818-967-3151; Empl.: 380; Sis. Mgr: Dave 
Adams ................................... 00170B-1709 

Local Sales Offices & Reps 
FL . Orlando, Truex Assocs. ............... 305-659-2160 
NY Yonkers, Sonkin Assocs. .............. 914-968-8282 

EG & G BIRTCHER, EG & G, Inc., 4505 N. Arden Dr.lP. 
O. Box 5268, EI Monte, CA 91734-1268, Tel: 818-442-
2572, TELEX: 247345 EGGUR, FAX: 818-442-8127; FSC 
No.: 18915; Sis. Mgr: H. Robart Sproul; Dis!. Mgr: H. 
Robart Sproul ............................ C·102B-1029 

Local Sales Offices & Reps 
AL Huntsville, Remco .................... 205-533-3763 
/liZ. Phoenix. Mercury Engrg. SIs. . . . . . . . . .. 602-244-0123 
CA Brea, Masco . . . . . . . . . . . . . . . . . . . . . . . . .. 714-529-0886 
CA San Diego, Masco .................... 619-234-6905 
CA Santa: Clara. Nova-Tronix.lnc. ........ 408-727-9530 
CO Broomfield, Connors Co. .....•........ 303-466-9628 
FL Clearwater, HHP, Assocs. ............. 813-797-4447 
FL Maitland, HHP, Assocs., Inc ............ 305-831.2474 
FL Pompano Beach, HHP Assocs.. Inc. ... 305-971-5750 
GA Allenla. Remco ....................... 404-447-6937 
IL Rollings Meadows, Heartland Technlg. Mktg. Inc. 

.. . .. . .. . . . . . . . . .. . .. . . . .. .. . . .. . . . .. .. 312-577-9222 
KS Shawnee Mission, M-S-B Assocs., Inc. 

· . . .. . .. . . . . . . . . .. . .. . .. .. .. . . ... . . .. .. 913-262-5500 
MD Ellicott City, Eastern Tech. Corp ....... 301-461-7720 
MA Burlington, Conti-Younger Assocs.,lnc. 

................................•...... 617-273-1582 
MI Spring Lake, Jim Finnegan & Co. ..... 616-846-4980 
MN Minneapolis, He~Lite SIs.,lnc .......... 612-861-6051 
NJ Haddonfield, Tritek SIs.,lnc. .......•... 609-429-1551 
NY Great Neck, Coakley, Boyd A BeftfTylinsky 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 516-466-9070 
NY Syracuse, IA Hotze Assocs. ........... 315-479-6641 
NC Raleigh, Remco ...................... 919-787-2112 
OH Cleveland, Jim Finnegan & Co. ....... 216-238-5905 
OH Dayton, Jim Finnegan & Co ........... 513-890-8322 
OR Beaverton, Eclipse Mktg. Grp. ......... 503-642-1661 
PA Doylestown, Monteiro Assocs., Inc. .... 215-345-5855 
PA Pittsburgh, Jim Finneagan & Co ...... 412-823-5400 
TX Dallas, E~m Mktg.lnc. ............. 214-241-2166 
TX Houston, E~m Mktg. ............... 713-350-8064 
WA Redmond, Eclipse Mktg. Grp. ......... 206-885-6991 
WI Milwaukee, Heartland Technlg. Mktg., Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 414-931-0606 
Can Markham. Ont, P. J. Heenan, Lid ..... 416-474-0111 

Locsl Distributors 
CA Fullerton, Pyramid Elctms. ............ 714-773-0781 
CA Manhattan Beach, Prime Electro Prods. 

CA Santa Ana, EI-Com. Inc ............... . 
CA Santa Clara, Pyramid Elctms. ........ . 
CO Aurora. Jet Elctrns. Supp. Co" Inc ..... . 
CT S. Windsor, Car-Lac Elctms. ......... . 
MA Mi~ord, Car-Lac Elctms. ............. . 
MA Winchester, Rush Inds., Inc. .......... . 
MN Minneapolis, Stark Elctms., Inc. ...... . 
NH Hudson, C & H Elctms., Inc ........... . 
NY Bohemia, Car Lac Inds. SIs., Inc. . .... . 
NY Buffalo, Summ" Dislrs. ............... . 
NY Rochester, SummR Distrs. . .•......... 
OH Englewood, Argentlnds. ............. . 
OR Beaverton, Murphy Elctms. ....•...... 
TX Ft Worth, Industrial Elctms. .......... . 
WA Kent Pyramid Elctms. ............... . 
WA Redmond, Murphy Elctms. ........... . 
Can Mississauga, Ont, Rush Elctms. ..... . 

213-379-1724 
213-404-2961 
408-727-9810 
303-364-5487 
203-282-0831 
617-478-7797 
617-729-5800 
612-332-1325 
603-882-1133 
516-567-4200 
716-884-3450 
716-334-8110 
513-836-8633 
503-842-2001 
817-731-7321 
208-872-5800 
206-881-1234 
416-677-7280 

EG&G GAMMA SCIENTIFIC, Div. of EG&G Inc.. 3777 
Ruffin Rd., San Diego, CA 92123, Tel: 619-279-8034, 
TELEX: 697936, FAX: 619-576-9286; Empl.: 75; Sis. Mgr" 
Robart Ruff 

EG&G GEOMETRICS, Div. of EG&G Inc, 395 Java Or, 
Sunnyvale, CA 94089, Tel: 408-734-4616, TELEX: 357435; 
FSC No.: 34314; Dis!. Mgr: Doug Crice 

EG & G JUDSON, 21 Commerce Dr, Montgomeryville, PA 
16936, Tel: 215-368-6900, TELEX: 846120, ESYLNK: 
62820476, FAX: 215-362-6107; Empl.: 65 

EG&G REfICON, Div. of EG&G, 345 Polrero Ave.. 
Sunnyvale, CA 94088-4197, Tel: 408-738-4266, TWX: 
910-339-9343; Sis. Mgr: John Skurla 

EG&G 
EG & G ROTRON, Commercial Div, SaugertieS. NY 

12477, Tel: 914-246-8615, TELEX: 551496; SIs. Mgr: 
Michael Keating; Dist. Mgr" Ralph Stevens 

EG & G ROTRON, Custom Div, Hasbrouck La. 
Woodstock, NY 12498, Tel: 914-679-5201, FAX: 914-679-
7080; FSC No.: 82977; Sis. Mgr: Mike Lyon; Dis!. Mgr: 
Mary Fellows 

EG&G ROTRON, Industrial Division, Saugerties. NY 
12477, Tel: 914-246-3401, TELEX: 551496; FSC No.: 
551496; Sis. Mgr: Jay Jarboe; Dis/. Mgr: Jay Jarboe 

Local Sales Offices & Reps 
CA Huntington Bch., GL SIs. .............. 714-841-1898 
PA West Chester, James Gasho Assocs. 

215-3gg.1865 

EG & G TORQUE SYSTEMS. 36 Arlington St. 
Watertown, MA 02172, Tel: 617-924-6000, TELEX: 95-
1736; Empl.: 200; Sis. Mgr: W. F. O'Leary; Dis!. Mgr: H. D. 
Waddell 

EG & G VACTEC, 10900 Page Blvd., St Louis. MO 63132, 
Tel: 314-423-4900, TWX: 910-764-0811, FAX: 314-423-
3958; EmpL: 250; Sis. Mgr: D. Hartley; Dist. Mgr: D. 
Hartley ......................................... B·1271 

Locsl Sales Offices & Reps 
/liZ. Scottsdale, Interstate Mktg. ........... 602-244-9050 
CA Encino, King-Way Assocs. ............ 818-788-4124 
CA Redwood City, AuR Assocs. ........... 415-367-1710 
CO Buena Vista, C-Tech. . .. ..•. • .. . .. . . .. 303-395-2025 
FL Orlando, EAB Assocs. ....•........... 305-898-7444 
IL Highland Park, T. B. Hunter Assocs. ... 312-433-7000 
IN Fort Wayne, Scott EIcIms. ............ 219-464-7865 
IN Indianapolis, Scott Elctms. ............ 317-841-0010 
MD Laure\ R W. Mitscher Co. ............ 301-498-8090 
MA Norwood, Macinnis Co ............... ·617-762-8090 
MI Southfield, O.EM. Technical SIs. ...... 313-444-1880 
MN Eden Prairie, Rockmore SIs. .......... 612-941-1390 
MO St Louis, Acorn Elctms. ......•........ 314-644-2510 
NJ MarRon, B.GA Assocs. ............... 609-428-2440 
NY Pittsford, C. W. Beach Co. ... . . . . . . . . . . 716-586-3200 
NY Syracuse, C. W. Beach Co. ........... 315-446-9587 
OH Cincinnati, Scott EIcIms. .............• 513-791-2513 
OH Cleveland, Scott Elctms. .............. 216-473-5050 
OH Deyton. Scott EIcIms. ................. 513-294-0539 
OH Reynoldsburg. Scott EIcIms. .......... 614-663-1281 
TX Dellas, S. W. Mktg. Assocs. ........... 214-341-8631 
VA Shipman, R W. Mitscher Co .......... 804-263-5154 

Local Distributors 
CA Encino, King Way West ............... 818-788-4124 
CA Palo AKo, Zack Elctms. ............... 415-326-5432 
CA Santa Clara, Allied EIcIms. ............ 408-727-1690 
FL Orlando, Nico . . . . . . . . . . . . . . . . . . . . . . . .. 305-898-7444 
IL Chicago, Newark Elctms. ............. 312-638-4411 
IL Elgin, Allied Elctms. . . . . . . . . . . . . . . . . . . . 312-697-8200 
MO St Louis, Olive Indl. EIec. ............. 314-426-4500 
OH Dayton, Televox. Inc................... 513-294-4499 
TX Fort Worth, Allied EIcIms. ............. 817-838-5401 

EG & G WAKEFIELD ENGINEERING. 60 Audubon 
Rd., Wakefield, MA 01880. Tel: 617-245-5900, FAX: 617-
246-0874; EmpL: 250; SIs. Mgr: Frank Casdia; Dist. Mgr: 
Carl Swanson ................................•. C·1660 

Locaf Sales Offices & Reps 
AL Huntsville, Over & Over, Inc. .......... 205-837-7105 
CA Los ARos, Recht Assocs. ............. 415-864-8321 
CA San Diego. Mesa EIcIms. ............. 619-278-8021 
CO Denver, Delltron Co. ........•......... 303-373-0300 
FL Tampa, Over & Over Inc. ............. 813-628-9100 
GA Norcross, Over & Over, Inc. .•......... 404-449-6205 
IL Rolling Meadows, Sumer,lnc. •........ 312-991-8500 
IA Cedar Rapids. C. H. Hom Assocs. . . . . . 319-393-8703 
MD Timonium, Bresson Assocs. .......... 215-864-6460 
MI Livonia. Luebbe SIs. .................. 313-477-3131 
MN Mendota Heights, G-II SIs. ............ 612-454-3086 
MO St Louis, John Macke Co. ............ 314-432-2830 
NY Commack, ERA, Inc. .................. 518-543-0510 
NY E. Rochester, Tri Tech EIcIms. .•...... 716-385-6500· 
NY Fayetteville, Tri Tech Elctms. ......... 315-446-2881 
NC Charlotte, Over & Over, Inc. .......•... 704-542-9111 
OH Cincinnati, Luebbe SIs. Co. ...•....... 513-530-0600 
OH Cleveland, Luebbe Sis. Co. ........... 215-333-0425 
OR Lake Oswego, RTS Inc. . . . . . . . . . . . . . . • 503-244-4123 
PA Narbeth, Bresson Assocs. .•.......... 215-864-8480 
TX Austin, Milco Mktg. . . . . . . . . . . . . . . . . . . .. 512-453-3023 
TX Richardson, Milco Mktg. •............• 214-763-2718 
TX Stafford, Mlico Mktg. .•............•... 713-723-5003 
UT Sandy, Delftrcn Co. .....•.........•..• 801-942-4678 
VA Forrest. Bresson, Aasocs. ............. 215-664-6460 
WA Vashon, RTS Inc. ..................... 206-266-1383 
WI Brookfield, Sumer, Inc. ..•............• 414-764-8641 

Locsl Distributors 
AL Birmingham, Newark ..•.............. 205-942-4044 
/liZ. Phoenix, Wyle .........•............ ,.. 602-249-2232 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. Vj. 671 



EG&G 
AZ Tempe, Bell •.•..••.••..•.••....•...• ; 602-966-7800 
AZ Tempe, Newark ...... ...... ...... ..... 602-968-7441 
CA Buena PI<., Cypress ................... 213-521-5230' 
CA EI Segundo, WyIe ..................... 213-322-8100 
CA Foster City, Newark .. .. .. .... .... .. .. . 415-572-8300 
CA Fountain Valley, Comp. canter .. . • . . .. 714-979-0433 
CA Garden Grove, BelL.... .. .. .. .. .. .. .. • 714-22lHl681 
CA, Gardena,BeIl .......... , .............. 213-515-1800 
CA Inglewood, Newark ................... 213-67~1 
CA Irvine, WyIe ..................... , .. ... 714-863-9953 
CA Rancho Cordova, WyIe ............... 91~5262 
CA Rossville; Bell ........................ 91&-969-3100 
CA San Diego, Bell ....................... 619-268-1277 
CA San Diego; Cypress .. ;............... 619-292-5611 
CA San Diego, Newark ................... 619-461-1251 
CA San.Diego, Wyle ...................... 619-565-9171 
CA San1a Ana, Eicom .................... 213-404-2961 
CA San1a Ana. WyIe ...................... 408-727-2500 
CA San1a Clara, Comps. Ctr. . • . . . . . . . . • . .. 40&-988-3751 
CA San1a Clara, Cypress ................. 408-435-8400 
CA Sunnyside, Bell ....................... 40&-734-6570 
CA Thousand Oaks, Bell ................. 605-499-6621 
CO Denver, Newark ................... .'.. 303-757-3351 
CO Thornlon, Wyle ....................... 303-457-9953 
CO Wheat Ridge, Bell .................... 303-424-1985 
CO Wheat RIdge, Cypress ................ 303-431-2622 
CT Bloomfield, Newark ................... 203-243-1731 
CT S. Windsor, Carlac .................... 203-282-<1631 
CT Wallingford, Midan .... i.. . .. .. .. . .. . .. 203-285-2077 
FL Casselberry, AFCOM ................. 305-767-8565 
FL Fl Lauderdale, Newark ............... 305-567-2372 
FL Graham/Largo, Bell .................. 813-541-4434 
FL Lake Mary, Elctrn. Fasteners .......... 305-321-4000 
FL Miam\ Elctm. Equip. ................... 305-871-3500 
FL O~ando, Newark ..................... 305-89&-8350 
GA Atlanta, Newark .. .. .. . .. .. .. .. .. .. .. .. 404-448-1300 
GA Norcross, Bell ........................ 404-662-ll923 
GA Norcross, Specialty ................... 404-458-8341 
IL Chicago, Bell ......................... 312-64G-1910 
IL Chicago, NEl\Vark ..................... 312-784-5100 
IL Elk Grove VI, GBL Elec. .............. 312-593-3220 
IN Carmel, AHex ....................... ,. 317-848-1323 
IN Fl Wayne, Bell ....................... 219-423-3422 
IN Indianapolis, Bell ..................... 317-834-8202 
IN Indianapolis, Newark .................. 317-298-7070 
IN Lafayette, Bell ........................ 317-423-5564 
IA Cedar Rapids, Bell ........ .. . .. .. .. .. . 319-395-0730 
IA Cedar Rapids, Dee EIctrns. ........... 319-365-7551 
IA Cedar Rapids, Newark ................ 319-362-1171 
KS Lenexa, Newark ...................... 913-492-6000 
KS Wichita, RSC ......................... 31&-267-5213 
KY LouiSVille, Newark ..•................. 502-423-0260 
KY Metarie, Newark ...................... 504-888-5174 
LA Shreveport, IndL Elec. Supp. .......... 318-222-9459 
MD BeHsvi11e; Newark .. .. .. .. . .. . .. .. .. . .. 301-937 ~5085 
MD Columbia, G.FLS. ... ... ...... .... .. .... 301-995-6744 
MD Rockville; CapRol Radio Whlsrs. ...... 301-661-2270 
MA Canton, Impact SIs. ................... 617-821-1500 
MA MiNord, CAR-lAC ..................... 617-478-7797 
MA Norwood, Ernlel Elctms. .............. 617-769-9500 
MA Wlnchaster, Rush Inds. ............... 617-729-5800 
MA Wobum, JACO ....................... 6,17-933-7760 
MA Wobum, Newark ...................... 617-935-8350 
MI Ann Arbor, Bell ....................... 313-971-9093 
MI Ann Arbor, Wedemeyer. .. .. ..... ..... 313-665-8611 
MI Grand Rapids, Newark................ 61&-241-6681 
MI Livonia, RS EIec. ...................... 313-525-1155 
MN MinneapoRs, Newark ................. 612-331-6350 
MN Sl Paul Gophers ..................... 612-463-3322 
MO Hazelwood, Newark .................. 314-731-1204 
MO Stlouis, Newark ..................... 314-298-2505 
NE Omaha, Newark ...................... 402-392-1221 
NJ Camden, G.R.s, .. .. .. .. ... .. .. .. .. . ... 609-984-6560 
NJ Clifton, Engrd Assemblies............ 201-340-0600 
NJ E Hanover, Delbum .................. 201-884-0800 
NJ Kenilwooh, Newark ................... 201-272-8410 
NJ Penshauken, NeWark ................. 609-663-9490 
NJ Springfield, Route Elec. ............... 201-379-7710 
NM Albuquerque, Bell .............•..... ; . 505-292-2700 
NY Bohemia, Car-Lac .................... 51&-567-4200 
NY BuHalo, Genesee Radio .............. 71&-673-9861 
NY BuHaIo, SummR ...................... 71 &-834-3450 
NY Commack, CAR-LAC ................. 51&-282-Q631 
NY Farmingdale, Semispecialists ......... 51 &-293-271 0 
NY Hauppauge, JACO .................... 51&-273-5500 
NY Henrietta, CAM/RPe ................. 71&-334-5600 
NY Rochaster, Newark ................... 71 &-473-6800 
NY Rochaster, SummR ................... 71 &-334-811 0 
NY SuHern, Nobel Elec.. .... . ... .... .. .... 914-357-4500 
NY Valley Stream, Newark ............... 51&-687-2100 
NC Greensboro, Newark .. .. . .. .. .. .. . • .. . 919-292-7240 
NC Raleigh, Southeastem Elctms ......... 919-82&-2311 
NC Winston-Selem, KirkmanEIec. ........ 919-722-9131 
OH Cincinnati, Bell ........................ 513-772-1661 
OH Cincinnati, Hughes Peters ............ 513-351-2000 
OH Cleveland, CAM/Ohio ................ 21&-461-4700 
OH Cleveland, Danah ........... ,........ 21&-831-(jg12 
OR Columbia, Newark .................... 614-451-0002 

Manufacturers and Sales Offices Directory 
OH Columbus, Bell ................ ,...... 614-895-1590 
OH Columbus, Hughes Peters............ 614-294-5351 
OH Dayton, Bell .......................... 513-434-6231 
OH Dayton, Stotts Friedman .............. 513-29&-5555 
OH Warren, REM Elec. .................... 21&-373-1300 
OK Oklahoma CIty, Newark.. . • • . . . . • . • • . . 405-495-5000 
OK Tulsa, Altair........................... 918-252-5761 
OK Tulsa, Radio Inc. .. .... ...... .......... 918-587-9123 
OR Beaverton, Comp. Resources •.••..... 503-641-8486 
OR HillsborO, WyIe ....................... 503-640-6000 
OR LakeOSwego,BelI .................... 503-241-4115 
OR Portland, Newark ..................... 503-62G-1614 
OR Wilsonville; Shelley-Ragon. . . . . . . . . . .. 503-662-2929 
PA Allentown, Newark .. .. .. .. .. .. .. .. .... 215-434-7171 
PA Montgomeryville, Pyttronic ............ 215-843-2650 
PA PRtsburgh, CAM-RPe .... .. .. .. .. .. ... 412-782-3770 
PA PRtsburgh, Newark ................... 412-787-7740 
PA Reading, Barbey ...................... 215-37&-7451 
RI Knoxville, Newark ...... ;............. 615-588-6493 
AI Warwick, Newark ..................... 401-736-4010 
TN Nashville, Bell ........................ 615-367-4400 
TX Austin, Wyle .......................... 512-834-9957 
TX Dallas, Cypress ....................... 214-869-1435 
TX Dallas, Newark ....................... 214-494-5911 
TX Houston, AHair .. .. .. . .. .. .. . .. .. .. .. .. 713-462-3029 
TX Houston, Newark ..................... 713-782-4600 
TX Houston, Wyle .. .. .. .. .. .. .. .. .. .. .. .. 713-879-9953 
TX MCKill!'l8y, Prime ..................... 214-542-7915 
TX Richardson, AHair ..................... 214-231-5166 
TX Richardson, JACO .. .. .. .. .. .. .. .. .... 214-235-9575 
TX Richardson, Wyle ...... .. .. .. .. .. .. ... 214-235-9953 
TX Stafford, Hanison Equip ... :........... 713-879-2660 
TX Sugarland, Quality Comps. . .. . .. . .. .. . 713-491-2255 
UT SaR Lake City, Bell ................... 801-972-6969 
UT SaR Lake City, Newark .. .. .. .. .. .. .. .. 601-484-8611 
UT SaH Lake City, Wyle .................. 801-974-9953 
VA Arlington, Newark .................. ,.. 703-522-0860 
VA Charlottesville, Virginia EIec. .......... 604-29&-4164 
WA Bellevue, Bell ......................... 208-747-1515 
WA Bellevue, Newark .. .. .. .. .. .. .. . .. .... 208-641-9800 
WA Bellevue, Wyle .. ,. .. .. .. .. ... .. .. .. ... 20&-453-6300 
WA Redmond, Shelley-Ragon.. .. .. .. .. ... 208-241-1960 
WI Milwaukee, IndL Elec. ................. 414-27&-1212 
WI Milwaukee, Newark ., ................. 414-463-1100 
WI Ocomonowoc, GW Elec ............... 414-567-9445 
WI Waukesha, Bell ....................... 414-547-8679 

EGIS CORPORATION, P. O. Box 751, Banington, IL 
60011-0751, Tel: 312-639-4448, TELEX: 650-336-1335 
IMD, FAX: 312-839-8710; Empl.: 14; SIs. Mgr: Tim Neale; 
Dist. Mgr: Glenn P. AnIonic 

EH ELECTRONICS, INC., See Wavetek San Diego, 
Inc., Tel. 619-279-22oo 

EH ELECTRONICS, INC., Sub. EH IntL. Inc., 46507 
Milmont Drive, Fremont, CA 94538, Tel: 415-651-2340, 
TWX: 91 0-366-7258; FSC No.: 13488; Empl.: 67; SIs. Mgr: 
Donald F. SmRh 

EHRHORN TECHNOLOGICAL OPERS., INC., P.O. 
Box 888, Canon City, CO 81212, Tel: 303-275-1613; Empl.: 
70; Sis. Mgr: Mark Forbes 

FAX: 401-738-7154 
EICHHOFF ELECTRONICS, 205 Hallene Ad, Warwick, 

RI 02686, Tel: 401-738-1440; EmpL: 260; SIs. Mgr: Garnot 
O. Gust, VP, SIs. & Mktg.; Dis/. Mgr: Glenn Johannsen 
........................... 'A0 1648-1851; B0 1412-1413 

Local Sales Offices & Reps 
CA Redwood City, James S. Heaton Co., Inc. 

....................................... 415-367-9000 
CA Simi Valley, Tr~Electro SIs., Inc. ....... 805-527-3317 
CO Denver, Quorum 3 .. .. .. .. .. .. .. .. . .. . 303-686-8460 
CT Simsbury, Eleclrotechnika, Inc. ........ 203-658-6762 
FL Tampa, SId Mktg. Inc. ................ 813-933-5633 
FL W. Melbourne, Dale Moats .•.......... 305-725-7073 
IL FrankRn Pk., Stetco, Inc ................ 312-671-4208 
MA Chelmsford, Encotronics, Inc. ......... 617-256-4207 
MI Livonia, Wenner & Assoca ............ 313-591-7955 
MN Minneapolis, EIectro-Serv Co. ......... 612-338-3475 
NY Great Neck, F & F Metro, Inc. .••...... 51&-462-4080 
NY Rochester, Lupton Assoca ........... 71&-381-4600 
NC Charlotte, W. L Moorhead & Co. ...... 704-36&-2791 
OH Mansfield, R. J. Goosman & Assocs. .. 419-756-5746 
OR Portland, Michael Carroll. . . . . . . . . . . . • • 503-629-9871 
PA Birchrunville, Jadeleclronics Assocs. .. 215-29&-3800 

TN Chattanooga, Stetco, Inc. ............. 615-899-6831 
TX Dallas,Comp. Technlg. ............... 214-763-8631 
UT SaR Lake CIty, Quorum 3 ............. 601-943-9227 
WA Seattle, W3C Technlg. Grp., I,nc. ....... 20&-285-0210 
Can Oakville, Ont, HaHronics Ltd .. .. .. .. .. 41 &-644-2121 

EIKONIX, Electronic Pre-Press Systems, Inc, 15 
Wiggins Avenue, Bedford, MA 01730, Tel: 617-27&-7161, 
TELEX: Vern Heinz; EmpL: 175; SIs. Mgr: Vern Heinz 

EI MICROCIRCUITS, INC, 1850 Madison Ave., Mankato, 
MN 56001, Tel: 507-345-5766; Empl.: 25; SIs. Mgr: Perry 
Eimers ... 

EI NORTH AMERICA, 435 E 79th St.; New York, NY 
10021, Tei: 212-517-5622, TELEX: 803347 'ElNA' 

EIP MICROWAVE, INC, 2731 NOOh First St., San Jose, CA 
95134, Tel: 40&-433-5800, TWX: 91 G-338-0155, FAX: 408-
434-0258; FSC No.: 34257; EmpL: 200; SIs. Mgr: Bob Loft 

EITEL MFG, 33208 Paseo Cerveza, Ste. G, ,San Juan 
Capistrano, CA 92675, Tel: 714-240-3933; EmpL: 6; SIs. 
Mgr: H. Mengel 

ELANTEC, INC, 1996 Tarob Ct, Milpitas, CA 95035, Tel: 
408-945-1323, 6OG-621-7429, TWX: 91G-997-0649; FSC 
No.: 64762; EmpL: 90; SIs. Mgr: Ralph GranchelR 

ELASTIC STOP NUT DIV, Harvard Inds. Inc, 3200 
Country Club Ad, Pocahontas, AR 72458, Tel: 501-892-
5201; EmpL: 175; SIs. Mgr: R. Durette; Dlst. Mgr: G. 
Bennett 

ELASTOMERIC TECHNOLOGIES INC., 
(FORMERLY PCK ELASTOMERICS), See PCK 
Elastomerics 

ELCO, KTRONICS, 1333 Lawrence Expwy, Sune 145, 
Santa Clara, CA 95051, Tel: 408-241-3024, FAX: 408-241-
6546 

ELCO CORP., Electronic Conn~or Div, Huntingdon 
Ind'i. Pari<, Huntingdon, PA 16852, Tel: 814-643-0700, 
TWX: 51G-691-3117; EmpL: 500; SIs. Mgr: W. J. Graef; 
Dist. Mgr: W. G. Solomon 

ELCOM INDUSTRIES, INC. 10268 Bach Blvd., Sl Louis, 
MO 83132, Tel: 314-429-3100, TELEX: 1561229 ELCOM 
UT; EmpL: 20; SIs. Mgr: Thomas C. Noel 

ELCOM SYSTEMS, INC., 932 Clint Moore Rd., Boca 
Raton, FL 33467, Tel: 305-994-1774; FSC No.: 32424; 
EmpL: 8; Sis. Mgr: D. Pollachek ............... A0 1768 

Local Sales Offices & Reps 
EXP MA, Mattapoisett, Clark Export-lmpOO Co. 

....................................... 617-758-6446 

ELCON PRODUCTS INTERNATIONAL COMPANY, 
42700 Lawrenca PIaoe, Fremont. CA 94536, Tel: 415-49G-
4200, FAX: 415-490-3740; FSC No.: 85901; Empl.: 33; SIs. 
Mgr: Shirlee Gendreau (inSide SIs. Mgr.) 

Local Sales Offices & Reps 
CA La Miranda,1sys Wast ................ 714-738-1562 
CA San Jose, Isys, Inc. ................... 408-259-0800 
CT Danbury, Hatheway EIctrns. . . . ... .. . .. 203-790-6993 
GA Norcross, S.E Power Compa ....•...• 404-448-2458 
KS Kansas City, Bonner & Assoca ....... 81&-75&-0082 
MA Lexington, Hathaway EIctrns. ......... 617-861-7010 
MN Minneapofis, Boerger & Assoca . . . . . . . 612-56G-3435 
MO Kansas CIty, Bonner & Assoca ....... 81&-75&-0062 
NJ Basking Ridge, Churchill Assoca ..... 201-204-0744 
NY Larchmont, Hingston Walsh Assoca .. 914-834-5781 
NC Greensboro, S.E Power Compa ...... 919-275-4711 
OH Beachwood, Elctm. Salesmasters, Inc. 

....................................... 21&-631-9555 
OR Lake Oswego, RTS, Inc. ...•......•..• 503-835-4927 
PA Trevose, P.SA ....................... 215-245-0513 
TX Dallas, Dynamark Tech. SIs. .......... 214-437-3333 
WA Vashon, AT$, Inc. ..................... 208-285-1383 

Can ~.~~~~.~:. ~~~ :'~~I~ .~.~~~.~ .I~~ 41&-624-5572 

ELDEC CORP., Monitor & Control Div., 16700 13th Ave. 
W., P.O. Box 100, Lynnwood, WA 9604&-0100, Tel: 20&-
743-1313, TELEX: 32-8959, TWX: 91 G-449-2655; EmpL: 
1321 

ELDECCORP" Power Conversion Div. 16700 13th 
Ave. W, P.O. Box 100, Lynnwood, WA 9604&-0100, Tel: 
208-743-1313, TELEX: 497-0640, TWX: 91G-449-2855; 
EmpL: 1400 

ELDEC CORPORATION, Sensing Systems Div, 
22000 Bothell Way-$.E, Bothell, WA 98041-3002, Tel: 20&-
487-4000, TELEX: 910-449-0873 

672 North Am~rican offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
ELDRE CORPORATION, 15ooJelferson Rd, Rochester, 

NY 14623, Tel: 716-427-7280, 1WX: 510-253-4347, FAX: 
716-272-0018; FSC No.: 19646; Empl: 220; Sis. Mg,: 
James N. Fitzpatrick 

ELEG-TEl<, INC, 10280 Alliance Rei, Cincinnati, OH 45242, 
Tel: 513-793-7937; FSC No.: 5U373; Ernpl.: 10; Sis. Mg,: 
Rick Groth 

ELECTRAC, INC, 1614 Orangethrope Way, Anaheim, CA 
92801, Tel: 714-879-8021, TELEX: 692433; FSC No.: 
016154; Empl.: 35; SIs. Mg,: Roland H. Wills 

ELECTRICAl INDUSTRIES, North American Philips 
Corp., 691 Central Ave., Murray Hil~ NJ 07974, Tel: 201-
464-3200, 1WX: 710-984-7979; FSC No.: 20093; Empl: 
300; Sis. Mg,: D.V. Wilson 

ELECTRICAL INSTRUMENT SERVICE, 25 Dock St, 
Ml Vernon, NY 10550, Tel: 914-699-9717; FSC No.: 
32590;16034A; Ernpl: 35 .........•..•.... 001320-1321 

Local Sales Offices & Reps 
AZ Scottsdale, Williams Assocs. ......... . 
CO Commerce City, Williams Assocs. .•..• 
DC Washington, Whitcomb Assocs. ......• 
IL Uncolnwood, Sallro & Assocs. ....... . 
KS Shawnee Mission, CornIel - Midwest .. 
MD Baltimore, WhRcomb Assocs. ........ . 
MA Lexington, Zieco .....•................ 
MI Southfield, Comtel Inslrs. Co. ........ . 
MN Minneapolis, Hal-Ute SIs. ............ . 
MO St Louis, CornIel - Midwest .......... . 
NM Albuquerque, Williams Assocs. ...... . 
NY Mount Vernon, Elctrllnst,. Svc. ...... . 
OH Cleveland, Comtel Instrs. Co. . ....... . 
OH Dayton, Comtellnstrs. Co. ........... . 
OH Hilliard, Comtel Inslrs. Co ............. . 
OK Tulsa, Data Mktg. Assocs. .•.......... 
PA Pittsburgh, CornIellnslrs. Co. ........ . 
1)( Austin, Data Mktg. Assocs. •........... 
1)( Dallas, Data Mktg. Assocs. ........... . 
1)( Houston, Data Mktg. Assocs. ........ . 
1)( San Antonio, Data Mktg. Assocs. ..... . 
UT SaH Lake City, Williams-Assocs. ..... . 
WI Lake Mills, Salfro & Assocs. .......... . 
Can Beaconsfield, Que, Mesurina Ltee/Ltd 

602-947-4297 
303-289-5647 
202-737-0763 
312-677-9720 
913-268-0762 
301-689-1245 
617-861-8300 
313-358-2505 
612-661-6051 
314-991-5363 
505-255-1638 
914-699-9717 
216-442-6080 
513-426-5310 
614-876-8305 
918-494-2711 
412-9~5720 

512-443-7722 
214-661-0300 
713-78G-2511 
512-342-3031 
801-532-7701 
414-648-2605 

514-697-6581 

ELECTRICAl STANDARDS DIV., E.S.RS, Inc, 7337 
Greenbush, N. Hollywood, CA 91605, Tel: 818-765-4224; 
Empl: 6 

ELECTRICAL WINDINGS, INC, 2015 N. Kolmar Ave, 
Chicago, IL 60639, Tel: 312-235-3360; FSC No.: 72128; 
Empl: 160; Sis. Mg,: Donal R Murphy 

ELECTRIC DEVICE, PO Box 337, Canfield, OH 44406, Tel: 
216-533-1111, FAX: 216-533-2639 

ELECTRIC INDICATOR COMPANY INC, 272 Main 
Ave., Norwalk, CT 06851, Tel: 203-847-5861; FSC No.: 
73693; Empl: 60 

elECTRIC MOTOR ENGINEERING, 1847 Victory Blvd., 
Glendale, CA 91201, Tel: 818-502-1868, TELEX: 4973366 
EME INC LSA, FAX: 818-502-1780; Empl: 5; Sis. Mg,: 
Jerry Kibler; Dis!. Mg,: Jerry Kibler 

Distributor 

ELECTRIC SWITCHES, INC.,2478 Fletcher Dr, Los 
Angelas, CA 90039, Tel: 213-680-1310, 1WX: 910-321-
2971; Empl.: 42; Sis. Mg,: Louis Lim ..... a.1708-1709 

617,619,621,624,638,641,643, 
644,657,663,695,706,714,716,721, 
727, 734, 740, 747, 755, 772, 789, 794 

ELECTRIC TACHOMETER, 68th & Upland Sts., 
Philadelphia, PA 19142, Tel: 215-SA6-7723, TELEX: 83-
1475, FAX: 215-724-3682; FSC No.: 20049; Empl.: 50; Sis. 
Mg,: F. M Porter 

elECTRIC TIME COMPANY, INC, P.O. Box 466, 
Medfield, MA 02052, Tel: 617-359-4396, FAX: 617-359-
4462; FSC No.: 6645; Empl: 10 

ELECTRO ASSEMBliES CORP, 425 Huehl Rei, Bldg. 
17, Northbrook, Il 60062, Tel: 312-498-6520; FSC No.: 
09250; Empl: 60; Sis. Mg,: Greg Andrews 

I _I ELECTROCHEM 
INDUSTRIES 

FAX: 716-759-7390 
ELECTROCHEM INDUSTRIES, Wilson 

Greatbatch ltd., 10000 Wehrle, Clarence, NY 14031, 
Tel: 716-75&-7320, TELEX: 137-084; FSC No.: 6U589; 
Empl: 300; Oist. Mg,: R AHieri ................ 001453 

Local Sales Offices & Reps 
AZ Scottsdale, S.M.$. Assocs. ....•....... 602-998-0831 
AR Uttle Rock, Erickson Sis., Inc. ......... 501-455-0618 
CA Garden Grove, EIscoEtctrns., Inc. ..... 714-891-4621 
CA San Diego, Eisco Elctms, Inc .......... 619-292-1771 
CA Santa Clara, Nova-Tronix, Inc. ........ 408-727-9530 
CO Englewood, Omega Ltd .............. 303-762-1921 
FL Bocs Raton, R W. Mitscher Co •..•.. " 305-368-3841 
FL Sanford, R W. Mitscher Co. ........... 305-322-7141 
IL Park Ridge, Metcom Assocs. Corp.. ... 312-696-1490 
IN Indianapolis, STB & Assocs., Inc. . .. . .. 317-844-9227 
LA Chalmetta, Erickson SIs, Inc........... 504-271-1976 
MA Waflham, Del Tech Sis. ............... 617-894-4550 
NJ Berkeley Hgts.. Cambridge Allen & Assocs. 

.. . .. . . . . .•. . .. . .. ..• . . . . . . .. .. . . .. .. .. 201-464-0203 
NJ Medford, Champion Elctm. Sis., Inc. ... 609-983-0932 
NY Clarence, R W. Mitscher Co, Inc. ..... 716-759-2350 
NC Pineville, JWL Assocs., Inc. ........... 704-541-5750 
OH Beachwood, Electronic Salesmasters 

TX Dallas, Erickson SIs, Inc .............. . 
1)( Houston, Erickson Sis., Inc. . ......... . 
1)( Round Rock, Erickson Sis., Inc. . ..•... 
UT SaH Lake City, Omega Ltd .......... .. 
WA Bellevue, Nova-Tronix, Inc. .......... . 
Can Downsview, Designtronics ........•... 
Can Vancouver, Blakewood Elctms. ...... . 

Local Dis/Jibutors 

216-831-8647 
214-739-5833 
713-953-9513 
512-244-3068 
801-277-8061 
208-634-7355 
416-747-1171 
604-261-8099 

CA Long bch., Battery Specialties. . . . . . . .. 213-437-1809 
CA San Diego, Tauber Elctms. ........... 619-274-7242 
CA San Jose, Rose EIctms. .............. 408-283-2934 
CO Englewood, Colorado lEI, Inc. ......... 303-694-9444 
MA Sharon, Adcour, Inc. .................. 617-764-8123 
MI Ann Arbor. Wedemeyer Elctms. Supp. Co. 

....................................... 313-665-8611 
NJ Clifton, Engrd. Assemblies Corp. ...... 201-340-0600 
TX Houston, Kent Elctms. ................ 713-978-5890 
WA Redmond, Priebe Elctms. ............. 208-881-2363 
Can Calgary, Alberta, Saynor Varah Inc. ... 403-255-9550 
Can Don Mills, Ont, Saynor Varah Inc. . . . .. 416-445-2340 
Can Edmonton, Alberta, Saynor Vareh Inc. 

....................................... 403-461-2222 
Can Vancouver, BC, Saynor Varah Inc. .... 604-873-3211 
Can Victoria, BC, Pacific Coest Elctms. Ltd 

504-385-5111 
Can Winnipeg, Manitoba, Saynor Varah Inc. 

204-633-6190 

ELECTROCOM INDUSTRIES, 1105 N.lronwood Dr, S. 
Bend IN 46615, Tel: 21&-232-2743; FSC No.: 27114; Sis. 
Mg': B. Jaffe 

ELECTRO CaMP, INC., 2415 Main St, Stratford, CT 
06497, Tel: 203-375-5811 

ELECTRO CORPORATION, Sub. of Fasco Industries 
Inc, 1845 57th Str~ P.O. Box 3049, Sarasota, FL 33578, 
Tel: 813-355-8411, TELEX: 52683, FAX: 813-355-3120; 
FSC No.: 81692; Empl: 200; Sis. Mg,: John MacKay; Dis!. 
Mg': Ron Essig 

ELECTRO-CRAFT, 1600 2nd Sl s., Hopkins, MN 55343, 
Tel: 612-931-2700 

ELECTROCUBE. 1710 So. Dal Mar Ave., San Gabriel, CA 
91776, Tel: 818-573-3300, FAX: 818-280-9259; FSC No.: 
14752; Empl: 175; SIs. Mg,: Gene Williams; Dis!. Mg,: 
Gene Williams 

Local Sales Offices & Reps 
AZ Scottsdale, EDP & Assocs. 
AR Doby Assocs. ........................ . 
CA Newport Bch, Forbes Pacific ........ . 
CA Palo AHo, Home Electro Sis. ........ .. 
CA San Diego, Forbes Pacific .......... .. 
CO Englewood, Megatronix .............. . 
FL Tarpon Springs. LP Sis. .............. . 
GA Atlanta, JWL Assocs. ................ . 
10 Boisa, Ray Over SIs. ................ .. 
IL Downers Grove, Richmar Elctm. SIs. " 
IN Indianapolis, Richmar Elctrn. SIs. ..... . 
MD Chevy Chase, T. Grtllin Co. .. ........ . 

602-991-6119 
601-961-1138 
714-722-6174 
415-494-6777 
714-722-6179 
303-799-3700 
813-934-4749 
404-320-7643 
206-695-6179 
312-968-0118 
317-846-6383 
301-951-0112 

ELECTR 
MA Reading, C. Godfrey Co. .............. 617-944-2230 
MN Minneapolis, EIectro-Serv Co. ......... 612-338-3475 
MS Jackson, Doby Assocs. ............... 601-981-1138 
MO Raytown, Centach Sis. .. .. ... .. .. .. ... 816-358-6100 
MO St Louis, Centech Sis. ................ 314-291-4230 
NM Albuquerque, EDP & Assocs. ....•.... 602-991-6119 
NY Great Neck, MOS Assocs. ............ 518-467-3966 
NY Rochester, Gislason Sis. .............. 716-454-4741 
NC Raleigh, JWL Assocs. ................. 919-781-7566 
OH Cleveland, KW. EIctm. Sis. .•.......... 216-491-9177 
OH Dayton, KW. EIctm. SIs. ............... 513-890-2150 
OR Portland, Ray Over SIs, Inc. • . . . . . . . . . . 206-695-6179 
PA Allison Park, KW. Elctrn. Sis. .......... 412-487-4300 
PA Paoli T. Grtllin Co. .................... 215-647-1550 
1)( Austin, Richmar EIctm. Sis. ........... 515-251-7562 
1)( Plano, Richmar EIctms. Corp. ......... 214-424-8388 
WA Kirldand, J. Findley Co................. 206-622-7510 
WA Seattle, Ray Over SIs. ................ 206-695-6179 
WI Butter, Richmar EIctm. Sis. ............ 414-781-1730 

Local Distributors 
AZ Tempe, Acacia Sis. Inc. ............... 602-694-2874 
CA Chatsworth, Mil-Comm Distrs. ........ 213-998-3111 
CA Irvine, Acacia Sis. Inc. ............ .. ... 714-860-0834 
CA San Diego, Acacia SIs. Inc. . . . . . . . . . • . . 619-585-4365 
CA San Diego, Mock III SIs. ............... 61&-560-0515 
CA Sunnyvale, Acacia Sis. .. . . . . . . . . . . . • . . 408-745-7200 
CO Lakewood, Acacia Sis. ................ 303-232-2882 
FL N. Clearwater, EIctm. Precepts ........ 813-530-9781 
FL Pompano Bch., Elcon ................. 305-781-6600 
IL Elk Grove Village. Nu-Way EIctms..... 312-437-7120 
IL Morton G,ove, Nedco EIctms. .. . . . . . . • 312-968-6000 
NJ Newark, MeHronics ................... 201-242-1686 
NY Ronkonkoma, Prime Comps. .. .. .. .. .. 516-737-1730 
OH Englewood, Argentlnds. .............. 513-836-8633 
OH Solon, Repco, Inc. .................... 216-246-8900 
OK Tulsa, Altai, Co. .. .. .. .. .. .. .. .. .. .. .. . 918-252-5781 
OR Beaverton, Acacia Sis. Inc. ..•........• 503-646-3377 
PA McKean. Advacom ................... 814-476-7774 
1)( Houston, Altair Co. .. .. .. .. .. .. .. .. .... 713-462-3029 
1)( Richardson, Altair Co. ................. 214-231-5186 
WA Sumner, Acacia Sis., Inc. ....•..•.....• 206-662-6931 
Can Concord, Ont, Asiec Co"l)S. . . . • . . . . . • 418-668-4022 

ELECTRODAT A, INC, 23020 Miles Rei, Bedford Heights, 
OH 44128, Tel: 216-863-3333, 1WX: 810-427-2280; FSC 
No.: 34-1173465; Empt: 15; Sis. Mg,: Philip Ardire; Oist. 
Mg': Philip Ardire 

ELEa'~g,YMJlMICB 

FAX: 312-255-3827 
ELECTRODYNAMICS, INC., A Talley Inds. Co., 

1200 Hicks Rd, Rolling Meadows, IL 60008, Tel: 312-259-
0740, TELEX: 28-1070; FSC No.: 10236; Empl: 250; Sis. ' 
Mgr: Frank Rafferty ............................ 001129 

Local Sales Offices & Reps 
CA Alhambra, M W. Riedel & Co. ... . . . . . . 213-283-7694 
CA Hayward, Uaison, Inc. .... .. .. .. .. .. ... 415-783-1131 
CO Denver, West High-Tech, JV .......... 303-477-8180 
CT Old Saybrook, FJS Assocs. ........... 203-388-5374 
IA Cedar Rapids, J.R Sales Engrg. . . . . . .. 31 &-393-2232 
MD Saverna Park, Delmarva Engrg. Assocs., Ltd 

....... '" ....•....... " ..•.•.•..•.•. .. 301-647-8007 
MA Burlington, FJS Assocs................ 617-273-5959 

Over 
100,000 

Proximity 
in Stock. 

Electro 

~'8... 8. o~.~~~o.o • • I Re/ays& 
I SWitches 

~. _._r~ In Stock 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 
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ELECTR 
MN Minneapolis, lWC Sis.. . . . . . . . . . . . . . . .. 612-63&-1770 
MO Stlouis, Midwest Meridian Corp. ..... 314-878-4441 
NJ Basking Ridge, Churchill Assocs. ..... 2OH!04·0744 
NY larchmont. Hingston Walsh Assocs., Inc. 

. . .... .. ..•.. .. .... . ... ..•.. .. . .•..•..• 914-834-5781 
NY Pittsford, Noeth Honsinger Assocs. ... 716-586-9002 
OR Togard, ErTech, Inc. ............. ,..... 503-684-3458 
PA Norristown, Rivco January Inc. .•..•... 215-631-1414 
TX Roanoke, CMR ..•.......•. ,.......... 817-379-6540 
WA Bellevue, ErTech, Inc. .•........•..•... 2O!Hl43-433O 

ELECTRO DYNAMICS, Sub. of SFE Technologies, 
9075 Cody, Overland Park, KS 68214 Elec. Dyna, Tel: 913-
886-1750,lELEX: 42254 

ELECTRO-DYNAMICS DEV. CO, 475 Mt Hood Dr. S.W, 
Issaquah, WA 98027-4038, Tel: 206-392-2493; FSC No.: 
9J838; SIs. MgT: 'If. A Pommer 

ELECTRO-DYN CORPORATION, 90 Sparta Ave. 
Sparta, NJ 07871, Tel: 201-729-9350, FAX: 201-729-8412; 
Empl: 40; Sis. Mgr: Alex Jordan ............... 001711 

Local Sales Offices & Reps 
CA MIn. View, PoHronics ................. 415-960-3020 
FL Pompano Bch, BoRon Assocs. .. .. . ... 305-975-7245 
IL Wheeling, Ed Joyner & Co. ........... 312-52()'12OO 
MD Annapolis, Parogem .................. 301-26!/,1 898 
MA Needham Hgts., Todino Eng'9 Sis. ... 617-444-7925 
NJ Englewood Cliffs, Masin Esco . . . . . . . • . 201-569-8868 
NY Hauppauge, Mesin Esco .............. 516-273-3500 
OH Solon, Fiv.,.,Star EIctms. .............. 216-349-1611 
PA Dresher, CMS Mklg. .................. 215-885-4424 
TX Irving, Space Elctms. ................. 214-251-3636 

ELECTROFILM, 27727 Avenue Scott, P.O. Box 55669, 
Valencia, CA 91355, Tel: 805-257-2240, TELEX: 65-1438; 
FSC No.: 85932; EmpL: 75; SIs. Mgr: Richard W. Pearson 

ELECTRO· FILMS 

FAX: 401-738-4389 
ELECTRO-FILMS, INC., 111 Gilbane St.. Warwick 

CentrailOOL PI<, Warwick, RI 02886, Tel: 401-738-9150, 
TWX: 71 ()'382-0405; FSC No.: 57252; EmpL: 240; SIs. 
Mgr;Frank Urrica, Dir, Mklg. SIs. ......... A.1932-1933 

Local Ssles Offices & Reps 
CA Santa Ana, Weatherman Assocs. ..... 714-544-1304 
CA Sunnyvale, NES Assocs. .. . . • . . . . . . . . . 408-738-3259 
CO Ft Collins, Rep SIs. ................... 303-226-1504 
FL St Petersbu'9 OXI ................... 813-894-4556 
GA Chamblee, BCI, Inc. ................... 404-455-0405 
IL Palatine, M & S SIs. ................... 312-934-1200 
IN Ft Wayne, Corrao Marsh ........ ,.... 219-482-2725 
MA Bedford, Vector Assocs. .............. 617-271-0000 
MI Livonia, Electrc Sis. Assocs. .......... 313-421-7500 
MN Minneapolis, PSA ..................... 612-635-5281 
NM Albuquerque, Western High Tech. Mklg. 

.. .. .. .. .. . . . .. .. .. . . . .. . .. .. . .. .. .. .. . 505-884-2256 
NY Plainview, Roberl.SmHh Assocs. ...... 516-661-3155 
NY Syracuse, Labtronics ................. ·315-455-7314 
NJ Whippany, Rober! SmHh Assocs. . . . . . . 201-34G-0204 
NC . Charlotte, BCI, Inc. .................... 704-545-7657 
NC Winston-Salem, Comp. Concepts ..... 919-765-3484 
OH Chesterland, Electrc SIs. Assocs. ;.... 216-729-0190 

Elec-trol 
The 8 Over Largest 8, 000, 000 

Relay _ Relays & 
Distributor • Switches 

in the World. In Stock. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

Manufacturel'$ and Sales Offices Directory 
OH Dayton, Electrc Sis. Assocs. .......... 513-426-5551 
PAExton, Un_ Sis. ..................... 215-524-8080 
PA Pittsburgh, ElectrO Sis. Assocs. ........ 412-322-9000 
PA Trevose, PSA Inc. .. ,.................. 21f>-245-Q513 
TX Missouri CitY. M Rep ............. ~ ..... 713-26H'798 
VA 0aktQn, PSA, South................... 703-281-1806 
WA Seattle, Demarest Assocs. ............ 206-523-3210 
EXP MA. Plainville, Teknis, Inc. ............. 617-695-3591 
Can Montreal, Que, Solid Stale Engr. Co. .. 514-481-3313 

ELECTROHOME LIMITED, Circuit Board Operations, 
809 Wel6ngton St No, KHchener, Ontario, Cenada N2G 4J6, 
Tel: 519-744-7111, lELEX: 069-55449, FAx: 519-749-
3131; Empl.:2ooo; SIs. Mgr" Joe Moser 

-
FAX: 201-747-7153 

ELECTRO IMPULSE, Box 870, Red Bank, NJ 07701-
0870, Tel: 201-741-0404; TWX: 71().722-5717 EILRENK; 
FSC No.: 91161; EmpL: 105; SIs. Mgr: Mark Rubin 
................................. C·1682-1663; 001241 

Local Ssles Offices & Reps 
CA Los Angeles, RDH Assocs. ........... 213-396-4100 
MD Ellicott CHy, Sattech .................. 301-461-7350, 
MA Reading, Geder Assocs. .............. 617-944-3105 
NY Plainview, B. D. Aaron & Co ........... 516-349-7399 
EXP NJ, Oradel~ Sylvan Ginsbury Lid ..... 201-261-3200 

ELECTRO INDUSTRIES, Div. E.I. Elctrns., Inc., 
1800 Shames Drive, Westbury, NY 11590, Tel: 516-334-
0870, lELEX: 4948652 ELECTRO, FAX: 516-338-4741; 
EmpL: 20; SIs. Mgr: S. Kagan .... .. .. ... .. .. ... 001368 

For further information call loll free: 800-645-6342 

ELEC\iTROL 

FAX: 805-251-7147 
ELEC-TROL, INC., 26477 N. Golden Valley Rd., Saugus, 

CA 91350, Tel: 805-252-6330, lELEX: 31 ()'3720 331 ; FSC 
No.: 15636; EmpL: 650; 518. Mgr" Mark SmHh 
........................................... B·1414-1415 

Local Ssles Offices & Reps 
AL Huntsville, Beacon EIctm. Assocs. .... 205-881-5031 
AZ Tempe, Sys. SIs. of Arizona • . . . . . . . . . . 602-829-\1338 
AR Little Rock, Beacon Elctm. Assocs. . . .. 501-224-5449 
CA Garden Grove, Elsco ................. 714-891-4621 
CA San Jose, Vernexx ................... 408-972-9072 
CO Denver, Elcom ........................ 303-337-2300 
FL Boca RalDn, Beacon Elctm. Assocs. ., 305-392-3500 
FL Clearwater, Beacon Elctm. Assocs. ... 813-796-2378 
FL Ft Lauderdale, Beacon EIctm. Assocs. 

........................... ,........... 305-491-1054 
FL MaHland, Beacon Elctm. Assocs. . .. . .. 305-647-3498 
FL Melbourne, Beacon EIc1rn. Assocs. ... 305-724-8010 
GA Atlanta, Beacon Elclm. Assocs. ....... 404-256-9640 
IL Des Plaines, Lincoln, Hodges & Assocs. 

................. , ...... '" . .. . .. . . .. .. 312-297-3810 
MA Framingham, Stone Comps. .......... 617-875-3266 
MI Ypsilanti, TechRep ................... 616-642-6594 
MN Minneapolis, R. K SIs. Assocs. ........ 612-571-1001 
NY Clark Mills, KlM-Gamer Co. .......... 315-853-6126 
NY North Syracuse, KlM-Gamer Co. ..... 315-458-6214 
NY Pittsford, KlM-Gamer Co. .. . .. .. .. . ... 716-381-6350 
NY Yonkers, Sonkin Assocs. . • . . . . . . . . . . .. 914-968-8282 
NC Greensboro, Beacon Elctrn. Assocs. ., 919-275-9997 
NC Raleigh, Beacon Elctrn. Assocs. .. .. . .. 919-787-0330 
OH Columbus, Mulligan & Assoc .......... 614-457-2242 
OR Portland, Earl & Brown Co .. ,. . . . . . . . .. 503-245-2283 
PA Birchrunville, Jadelectronics .....•.... 215-296-3800 
TX Houston, Aid Elctrns. ................. 713-955-6204 
TX Irving, Aid Elctrns. ..................... 214-790-4761 
UT SaR Lake CHy, Elcom ................. 801-485-7415 
WA Seattle, Earl & Brown Co. ............. 206-284-1121 
WI Waukesha, Lincoln, Hodges & Assocs. 

414-'542-3087 

Local Distributors 
AL Huntsvil~ Component Oistrs. ..... ,... 205-883-7501 
AZ Tempe, Acacia Sis. ................... 602-894-2874 
CA Anaheim, Arrow Elctrns. .............. 714-774-5290 
CA Chatsworth, Arrow Elctms. .. ,.. .. .. .. . 213-701-7500 

CA Irvine, Ac!Icia SIs. ..................... 714-549-0954 
CA Rancho Cordova, Acacia SIs.......... 916-63&-1861 
CA San Carlos, Control Design ........... 415-592-4806 
CA San Diego, Acacia SIs. ... .. .. .. .. .. ... 619-565-4365 
CA San Diego. Arrow Elclms. .•.••. . . . . • .. 619-565-4800 
CA Santa Monica, Master Oistrs. . . • . . . . . . . 213-452-1229 
CA Sunnyvale, Acacia Sis. .. .. .. .. .. .. .. .. 408-745-7200 
CA Sunnyvale, Arrow EIctms. •...•. . . . . • .. 408-745-6600 
CA Sunnyvale, Sierra West ............... 408-747-1188 
CA Tustin, Arrow EIctms. ................. 714-838-5422 
CO Denver, Arrow EIctms. ................ 303-758-2100 
CO Englewood, IOOL EIcIms., Inc. ....•.•.. 303-694-9444 
CO Lakewood, Acacia Sis. ... ;............ 303-232-2682 
CT Wallingford, Arrow EIctms. ............ 203-285-7741 
FL Ft Lauderdale, Arrow EIctms. .. ,...... 305-776-7790 
FL Ft Lauderdl1le, ~nent Oistrs. .... 305-971-4850 
FL Palm Bay, Arrow EIctms. .......... , ... 305-725-1480 
GA Norcross, Arrow EIctms. ...... ,....... 404-449-8252 
IL Rasca, Voyager Elclms. ............... 312-773-4900 
IL Schaumbu'9 Arrow Elctms. .......... 312-397-3440 
IN Indianapo6s, Arrow Elctms. ........... 317-243-9353 
MD Baltimore, Arrow EIctms. ....•....•.... 301-995-0003 
MA Framingham, Jaks EIctms. ............ 617-875-3266 
MA Woburn, Arrow Elclms. ............... 617-933-8130 
MI Ann Arbor, Arrow Elctms. ............. 313-971-8220 
MN Edina, Arrow EIctms. .. .. .. .. .. ... .. .. . 612-830-1800 
MN Fridley, Voyager EIctms. .............. 612-571-7766 
MO St Louis, Arrow EIctms. .. . . . . . . • . . . . . . 314-567-6888 
NH Manchester, Arrow EIctms. ..........• 603-888-6968 
NJ Fairlawn, Relay Specialties ........... 201-797-3313 
NJ Moorestown, Arrow EIctms. ..........• 609-596-8000 
NJ Saddle Brook. Arrow EIctms. .......... 201-797-5800 
NM Albuquerque, Arrow Elctms. ...•.....• 505-243-4566 
NY Farmingdale, Arrow EIctms. .. . . . . . . . .. 516-694-8800 
NY Farmingdale, Arrow EIctms. ........•.. 516-293-6363 
NY Hauppauge. Arrow Elctms. ............ 516-231-1000 
NY Liverpoo~ Arrow EIctms. .............. 315-852-1000 
NY Rochester, Arrow Elclms. .,........... 716-275-0300 
NY Rochester, Simcona Elclms. Corp. .... 716-328-3230 
NY Yonkers, Kin-Tronics .... , ............ 914-968-7736 
NC Raleigh, Arrow EIctms. .. . .. .. .. . .. .. .. 919-876-3132 
NC Raleigh, Camp. Distrs. ................ 919-834-9485 
NC Winston SaIern, Arrow Elctms. ........ 919-725-8711 
OH Centerville, Arrow Elctms. . ... . . .. . . . .. 513-435-5563 
OH -Dayton, Bellinds. ..................... 513-434-8231 
OH Solon, Arrow Elclms. ................. 216-248-3990 
OH Solon, Repco ......................... 216-248-8900 
OR Beaverlon, Acacia SIs. ................ 503-646-3377 
PA Monroeville, Arrow Elclms. .. . . . . . . . • .. 412-856-7000 
PA Philadelphia, Shap EIctms.. . . . . . . . . . .. 215-969-3300 
TX Austin, Arrow EIctms. ................. 512-835-4180 
TX Dallas; Arrow Elctms. ................. 214-381>-7500 
TX Houston, Arrow EIctms. ............... 713-530-4700 
TX Stafford, Arrow Elctms. ............... 713-491-4100 
WA Bellevue, Arrow EIctms. . . . . . . . . . . . . . .. 206-643-4800 
WI Oak Creek, Arrow Elctms. .. .. . .. . ..... 414-764-6600 

ELECTROL CO,321 Dewey St. P.O. Box 29, York, PA 
, 17405, Tel: 717-848-1722, FAX: 717-948-4514; EmpL: 30; 

SIs. Mgr: Debra Dudley; Dist. Mgr: Debra Dudley 

ELECTROLOGIC, INC, 1359 28th St. Signal Hil~ CA 
90806, Tel: 213-595-0551, FAX: 213-595-0554; EmpL: 10; 
SIs. Mgr: Tony Hudson 

ELECTRo-MAGENTIC PROCESSES, INC, 
Subsidiary of ISC Group, Inc., 9616 Owensmouth Ave., 
Chatsworth, CA 91311-4858, Tel: 816-882-6333, TELEX: 
4992240 EMP UI; FSC No.: 51290; EmpL: 100; Sis. Mgr" 
Kenneth A Hacker 

ELECTROMATIC CONTROLS CORP, 2495 Pembroke 
Road, Hoffman Estates, IL 60195-201 0, Tel: 312-882-5757, 
TWX: 91 ()'222-3452; FSC No.: 75203; Empl.: 400;518 . 
Mgr: Mike Meurer; Dist. Mgr: Lawrence Tolvaysh 

ELECTROMECH, INC., 528 Elm Street. Kearny, NJ 
07032, Tel: 201-997-0950; EmpL: 40; Sis. Mgr: Solomon 
ezra.. . . . ..•. . .. . .. . .. . . .. . . . . .. .. .. . . . .. . . . . . .. A.2214 

Local Sales Offices & Reps 
NJ Kearny, Electromech, Inc. ............. 201-997-0950 

ELECTRO MECHANICAL SYSTEMS, INC, 801 W. 
Bradley Ave., Champaign, IL 61820, Tel: 217-359-7125, 
FAX: 217-359-2075; Empl.: 20; S/8. Mgr: JUlie L Redman 

ELECTRO-MECHANICS CO, Box 1546, Austin, TX 
78767, Tel: 512-835-4684, TELEX: 767178 

FAX: 818-303-2189 
ELECTRO-MECHANISMS, INC., 2745· E. Huntington 

Dr, Duarte, CA 91 01 0, Tel: 818-359-2535; FSC No.: 52592; 
Empl.: 27 ................................. B·1622-1623 

674 North American· offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



. Manufacturers and Sales Offices Direotory 
Local Sales Offices & Reps 

CA San carlos, Hickey Indio Sis. .......... 415-594-9978 
CO Lakewood, Crist_Meade Co. ......•. 303-232-0287 
IL Addison, Vikeland SIs.-Chicago ....... 312-832-8425 
MN Sl Pau~ Vikeland SIs., Inc. ............ 612-845-4847 
NJ Piscataway, R P. Luce ................ 201-752-8750 
NY Buffalo, Good Comps. ................ 716-634-4400 
NY New Hyde Park, R P. Luce ........... 516-437-4550 
OH Dayton, Harvey Teplitz ................ 513-898-5282 
PA Philadelphia, R P. Luce & Co. . .. .. . ... 215-233-0999 
TX Dallas, Marcom .. .. .. .. . .. .. .. .. .. .. .. 214-351-4532 
TX Houston, Marcom .................... 713-271-5635 

ELECTRO-MECH COMPONENTS, INC •• 1826 N. 
Floradale Ave., South EI Monte. CA 91733-3689, Tel: 818-
442-7180, TWX: 51 (}'601-8784, FAX: 818-35(}'8070; FSC 
No.: 07150; Empl.: 25; SIs. Mgr: T. Trumbull; Dis!. Mgr: 
Terry Trumbull ........................... B-1702-1703 

Local Sales Offices & Reps 
CA Los Angeles, Universal Comps. Co. ... 213-841-4255 
CA San Diego, Qua~ronics ............... 619-695-0118 
CA Santa Clara, Engrg. Assocs. . . . . . . . . . . . 408-988-5001 
CO Englewood, Franklin SIs. .............. 303-789-2526 
CT MiHord, Todino Engrg. ................ 203-874-6843 
FL Orlando, Publicover ................... 305-898-9361 
IL Chicago, IRI .......................... 312-967-8430 
MA Needham Hgts., Todino Engrg......... 617-444-7925 
MI Plymouth, Leading Edge SIs. . . . . . . . . .. 313-42(}'3344 
MN Minneapolis, D. A case Assocs. ...... 612-869-3700 
NJ Medford, Comp. Cons~s. .............. 609-654-5300 
NY Mamaroneck, Bassin Tech. ........... 914-698-9332 
NY Orchard PI<., SHR .. . .. .. . .. .. .. .. .. ... 716-662-0555 
OH Cincinnati, KCH Co. ................... 513-931-1686 
OR Forest Grove, Doran SIs. •. . . . .. ... .. .. 503-357-3333 
SC Greenville, EKron Sis. ................• 803-234-6931 
TX Leander, McCoy Assocs. .. .. .. .. .. .... 512-259-1109 
TX Richardson, McCoy Assocs. .......... 214-238-1017 
VA Front Roy~ Eltron SIs. ............... 703-635-7201 
WA Redmond, Doran SIs. ................. 206-685-1685 
WI Milwaukee. IRI ........................ 414-259-0965 

Local Distributors 
AZ Phoenix, Parts Elctm. ................. 802-258-8476 
CA Los Angeles, Elec. Switches .......... 213-66(}'1310 
CA Los Angeles, Master Dislrs. ........... 213-452-1229 
CA Redwood City, SLD, Inc. .............. 415-384-9881 
NY Buffalo, Industrial Elctms. ............. 716-873-9661 
NY Mamaroneck, Logicomp Elctrns. ...... 8Q(}.431-2625 

ELECTRO-METRICS, Pemil Corp, 100 Church St, 
Amsterdam, NY 12010, Tel: 518-843-2600, TWX: 71 Q-446-

4798, FAX: 518-843-2812; FSC No.: 18581; Empl: 105; 
Sis. Mgr: James Havlicek 

ELECTRO NATIONAL, Matthews Ave., Canton, MS 39046, 
Tel: 80,-859-55", TWX: 81 (}'99(}'0938, FAX: 601-859-
5518; FSC No.: M-54208; EmpL: 40; Sis. Mgr: Patsy Hicks 

ELECTRONETICS, INC, Paine Field Bldg 335, Everett, 
WA 98204, Tel: 206-355-1855; Empl.: 10 

ELECTRONIC COIL CORP., Farmington Industrial Park, 
Farmington, CT 06032, Tel: 203-677-6731, FAX: 203-677-
1902; Empl.: 127; Sis. Mgr: Raymond Gorski, Jr. 

ELECTRONIC COMPONENT ASSEMBLY, INC., 
7181-Construction CLSan Diego,CA 92121, Tel: 619-549-
0808; Empl: 180; Sis. Mgr: Denise N. Winter 

1:: ELECTRONIC COMPUNENTS GROUPE 

FAX: 612-375-1905 
ELECTRONIC COMPONENTS GROUPE, Stein 

Industries, Inc" 26 North 5th Street, Minneapolis, MN 
55403, Tel: 612-375-9639, 8O(}.826-8719, TELEX: 
62985650, TWX: 91(}'24(}.7878 (lor Overseas); Sis. Mgr: 
Rick Hampton; Dis!. Mgr: Rick Hampton. . . . . .. B-1704 

Local Sales Offices & Reps 
AL Huntsville. Cartwright & Bean ......... 205-83(}'1540 
CA Cupertino, F & F Assocs. ............. 408-446-2349 
CA Irvine, Groh Assocs. .................. 714-837-9871 
CA San Diego, Groh Assocs. ............. 619-453-7572 
CO Littleton, Electronic Comp. Sis. 

........... : ..................... 303-797-0894/2772 
CT Cheshire, A & M Elctrn$., Inc. ....•..•. 203-271-3065 
CT Cheshire. Mactnnis Co. ............... 203-272-3797 
FL Margate. EPM Corp. .................. 305-977-0331 
FL Orlando, EPM Corp ................... 305-977-0331 
GA Atlanta, Cartwright & Bean, Inc.;GA Div. 

404-368-0160 

GA Norcross, Cartwright & Bean, Inc:lGA Div. 
. .. . .. .. .. . .. . .. . .. . . . . . . . . . . . .. .. . . . .. 404-368-0160 

IL Downers Grove. Richmar Elec ........ 312-968-0118 
IN Indianapolis, RichmE!" Elctms. ......... 317-577-9950 
KS Overland PI<., Electri-Rep ............. 913-849-2168 
LA Covington, Cartwright & Bean, Inc. .... 504-892'1780 
MA Norwood, Macinnis Co. ............... 617-762-8090 
MI Sl Joseph, OBE, Inc ................... 616-429-7788 
MI W. Bloomfield, OBE, Inc. .............. 313-332-4900 
MN New Brighton, Complete SIs. .......... 612-731-2923 
MN Oakdale. Complete Sis. ............... 612-731-2923 
MS Jackson, Cartwright & Bean, Inc ....... 601-981-1170 
MO St Louis, Electri-Rep ................. 314-993-4421 
NJ Min. Lakes, Camps. Technlg. .......... 201-334-2921 
NM Albequerque, Syntech ................ 505-266-7951 
NY Islip, ABS Technlgs. .................. 518-277-7101 
NY Rochester, Tech. Comp SIs. .......... 716-342-2406 
NC Charlotte. Cartwright & Bean, Inc. ..... 704-536-0303 
NC Raleigh, Cartwright & Bean, Inc. . . . . . .. 919-876-4130 
OH Centerville, Components Inc ........... 513-436-0255 
OH Cleveland, Components, Inc. .......... 216-243-9200 
OR Portland, Elctrn. Engrg. SIs. ........... 503-639-3978 
PA West Chester, TCA Assocs., Inc. ...... 215-692-6853 
TN Knoxville, Cartwright & Bean . . . . . . . . .. 605-693-7450 
TN Memphis, Cartwright & Bean, Inc. ..... 901-362-8345 
TX Dalles, Rem Air Comps. Corp .......... 214-234-1069 
TX Houston, Dunkel Assocs. ............. 713-729-1670 
VA Randallstown, Beacon North, Inc ...... 703-478-2480 
VA Sterling, Beacon North, Inc. ........... 703-478-2480 
WA Redmond, Elctm. Engrg. Sis ........... 206-683-3374 
WI Butler, Richmar Etctms. ............... 414-781-1730 

Local Distributors 
AL Huntsville. C.D.I .............. , ........ 205-883-7501 
AR Little Rock, C.D.! ....................... 501-227~278 

CA Chatsworth, Poco SIs. ................ 818-7Q(}.8727 
CA Hollywood. Yale Elec .................. 213-465-3186 
CA Manhattan Beach, Prime Electro . . . . .. 213-379-3842 
CA San Carlos, Logan Elec. .............. 415-594-0700 
CA Santa Ana, EI-Corn, Inc. ............... 714-432~630 

CA Santa Monica, Master Dislrs. .. . . . . . . .. 213-452-1229 
CA Sunnyvale, Target Elctms. ............ 408-734-5611 
CA Van Nuys, Was-Garde Comps. . . . . . . .. 213-873-4802 
CO Englewood, Industrial Elctms. ......... 303-694-9444 
CT Hartford, Was-Garde Comps. ......... 203-527-7705 
CT Waterbury, Century Elec. Supp. ....... 203-755-0405 
FL Fl Lauderdale, C.D.1. (Acct Only) ..... 305-973-6650 
FL Fl Lauderdale, KSM Elctrns. .......... 305-971-5900 
FL Lakeland, Wes-Garde Comps ......... 813-844-7584 
FL Melboume. C.D.!.. .. . .. .. .. . .. .. .. .. ... 305-724-9910 
GA Atlanta, KSM Elctrns. ................. 404-458-2013 
GA Norcross, C.D.!. ....................... 404-441-3320 
IL carol Stream, Was-Garde ............ 312~53-1460 

KS Wichita, Radio Inc. .................... 316-264-2798 
MD Be~ville, PSI. .. .. .. .... .. .. .. .. .. .... 301-937-4960 
MO Columbia, D. K Elctrns. ............... 301-995-1950 
MA Holliston, Add Elctms. .. 8Q(}.541-74oo,8Q(}.343-4933 
MA Newton, Greena-Shaw Co. . . . . . . . . . . .. 617-969-8900 
MN New Brighton, Chris Elctrns. .......... 612-631-2847 
MO Florrissant, Oel~ron Co., Inc. .......... 314-839-0033 
MO St Louis, Wes-Garde Elctrns. ......... 314-567-7776 
NH Nashua, Was-Garde Elctms. .......... 603-88(}'1971 
NJ Mt Laure~ Was-Garde Elctms. ........ 609-778-8190 
NJ W. Berlin, G.C.!. ....................... 609-768-6767 
NY E. Syracuse, Add Elctms .............. 315-437-0300 
NY Victor, Add Elctrns. Corp. ............. 716-924-4400 
NC Raleigh, C.D.!.. .. .. .. .. .. .. .. .. .. . .. ... 919-834-9465 
OH Westerville. Wes-Garde Elctrns. ....... 614-885-0319 
OH Youngston, Add Elctms. .............. 216-792-6900 
OK Oklahoma City, Radio Inc. ............ 405-789-0741 
OK Tulsa, Radio Inc ....................... 918-587-9123 
OR Beaverton, Comp. F!esources ......... 503-841-8488 
OR Portland, Radar Elec. ................. 503-232-3404 
TX Dallas, C.D.!. .......................... 214-644-0373 
TX Dallas, Off-tha-SheH Comps. .......... 214-247-0052 
TX Dellas, Wes-Garde Elctrns. ........... 214-357-1768 
TX Richardson, Off-tha-SheH Comps. . • . .. 214-238-0808 
WA Kent, Comp. Resources. . . . . . . . . . . . . . . 206-454-8686 
WA Redmond, Shelly Ragon .............. 206-883-2220 
WA Seattle, Radar Elec. Co., Inc. .......... 206-282-2511 
WA Seattle, Shelly (Zepher) Ragon ....... 206-241-1980 
WA Spokane, Radar Elec. ................. 509-747-3053 

FAX: 201-542-0524 
ELECTRONIC CONCEPTS, INC., Box 1278, 

Eatontown, NJ 07724, Tel: 201-542-7880, TELEX: 
7107226861; FSC No.: 50558; Empl.: 240; Sis. Mgr: Philip 
N. Lepore ................................ A-1076-1081 

ELECTR 
Loc81 Sales Offices & Reps 

AZ Tempe. Piper Sis. Co. ................. 802-949-0048 
CA La Mirada, Select Elctms. ............. 714-739-8891 
IL Wheaton, EIctrn Concepts,'Inc. : ...... 312-668-8747 
MN Minneapolis, Components Grp. ....... 612-374-1250 
MD Grandview, Harris-Hanson Co ......... 816-763-6200 
NJ Eatontown, Elctm. Concepts, Inc. ...•.. 201-542-7880 
NM Albuquerque. Piper SIs. Co. .......... , 505-683-9090 
MO Sl Louis, Harris-Hanson Co. .......... 314-432-3611 
OR Tigard, Camps. West, Inc. ............. 503-684-1671 
TX Richardson, Milred Assocs, Inc. . . . . . .. 214-844-6731 
WA Redmond, Components West . . . . . . . .. 206-885-5880 
WA Spokane. Components West . . . . . . . . .. 509-922-2412 

Local Distributors 
NJ Clifton, Eicon Sis. ..................... 201-546-5022 

ELECTRONIC CONNECTOR DIV.,. Midland-Ross 
Corp, One Alewife P~ Cambridge, MA 02140, Tel: 617-
491-5400, TELEX: 6817363; SIs. Mgr: Bill Hickey; Dis!. 
Mgr: Karan McMillan 

ELECTRONIC CONTROLS, INC, 431 Park Industrial Dr, 
La Habra, CA 90631, Tel: 213-697-4189; EmpL: 9 

ELECTRONIC CONTROLS DESIGN. 13626 S. 
Freeman Rd., Mulino, OR 97042, Tel: 503-829-9108, 
TELEX: 703874 ECDINC UD, FAX: 503-829-4113; Empl: 
120; Sis. Mgr: Steven Glass 

ELECTRONIC DEVELOPMENT ASSOCIATES, INC, 
1 Westcliff Drive, Dix Hills, New York 11746, Tel: 518-673-
3881; FSC No.: 9V841 

ELECTRONIC DEVELOPMENT CORP., EDC, 11 
Hamlin SI., Boston, MA 02127-4198, Tel: 617-268-9696, 
TELEX: 951596,FAX: 617-268-6754; FSC No.: 12619; Sis. 
'Mgr: R a Ross ................................ 1)01243 

Local Sales Offices & Reps 
AL Huntsville, MOCO .................... 205-881-5968 
AK Anchorage, Topp Engrg. .............. 907-243-4131 
AZ Tempe. Mesa Technlg. ............... 602-279'5243 
CA Carlsbad, FLW. Inc. .................. 619-434-5251 
CA Carlsbad, FLW, Inc. ................... 619-434-5251 
CA Costs Mesa, FLW, Inc. ................ 714-751-7512 
CA Hayward, FLW, Inc .................... 415-788-9070 
CA Van Nuys, FLW, Inc. .................. 213-988-5238 
CO Englewood, R A Mayes Co. .......... 303-761-9447 
FL Orlando, Gentry Assocs. .............. 305-859-7450 
IL HoHman E_es, Carvel Engrg. ....... 312-885-8800 
IN Carmel, Berndt Assocs. ... ,........... 317~114 
KS Lenexa, RarnseyAssts. ............... 913-541-1007 
MA Reading, Schein/ein Assocs. .......... 617-944-2304 
MI Hazel Park, Tiby Co. .................. 313-547-3550 
MN Edina, Carvel Engrg. & SIs. ............ 612-835-7929 
MO Sl Louis, Ramsey Assocs. .. ,......... 314-878-5042 
NJ Neptune, C.P.N. Assts. ................ 201-774-5244 
NM Albuquerque. Mesa Technlg. .. . .. ... .. 505-292-2330 
NY E. Syracuse. Ossmann Inslrs. ... ,..... 315-437-7052 
NY Henrietta, Ossmann Instrs. ............ 716-359-3801 
NJ Spring Lake, C.P.N. Assocs. ........... 201-774-5244 
NC Raleigh, Lee Assocs. ................. 919-848-8818 
OH Cleveland, Tiby Co .................... 218-371-5335 
OH Dayton, Tiby Co ....................... 513-277-3822 
OR Portland, Topp Engrg. Sis. •........... 503-244-7265 
PA Willow Grove, Rhodes Technlg. ... .. .. 215-657-0330 
TX EI Paso, R A Mayes Co. .. . .. . .. .. .... Enterprise 750 
TX Farmers Branch, Tech Rep Mktg. ..... 214-241-2434 
TX Kemah, Hi Tech Sys, ................. 713-783-3856 
UT West Jordan. R. A Mayes Co. ;........ 801-292~781 
VT Burlington, Scheinfein Assocs. ........ 802-864-0933 
WA Bellevue. Topp Engrg. SIs. ............ 206-747-5400 
WI Sheboygan, Carvel Engrg. ....•....... 414-457-8800 
PR Santurca, Sisco ... . .. .. .. .. .. .. .. . .. .. 809-728-7835 

RECTRONIC DEVELOPMENT LABS., See EDL Inc. 

ELECTRONIC DEVICES, INC., 21 Gray Oaks Ave., 
Yonkers, NY 10710, Tel: 914-965-4400, TELEX: 681-8047; 
Empl: 200; SIs. Mgr: Paul Dengler; Dist. Mgr: Paul 
Dengler ........................................ A-2131 

Local Sales Offices & Reps 
AZ Tempe. Cantec SIs. ................... 802-345-1276 
CA San Jose, Nelson Elctm Sis.. Inc. ..... 408-293-2600 
CO Golden, Dossett Elctm Mktg. Inc. ..... 303-278-4620 
FL Melboume. Kennedy Assocs. ..••.•... 305-678-6875 
IN Carme~ Berndt Assocs. ............... 317-844-0114 
MA Sharon, Cummings Assocs. ..........• 617-784-5800 
MI Grand Blanc, Inter-Comrn, inc.· . . . . • • . . 313-695-0685 
MN Brooklyn Ctr, P Lydon ................ 612-535-6526 
MO Sl Louis, Rep-tronies Inc. ............. 314-578-9816 
NY Mastic, Optimum SIs. Co. ...•.•....•.. 516-589-4684 
NY Morrisville, Promark Elctrns. .......... 315-662-3310 
NC Raleigh, a T. Funderburk Inc. ......•.• 919-782-3493 
OR Portland, IYC Inds.Vehicle Corp. ...... 503-297-3384 
PA Newtown, Yax Assocs. ............... 215-86(}.2540 
PA Waterford, Bacon EIec. Sis. ..........• 814-796-2381 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 675 



ELECTR Manufacturers and Sales Offices Directory 
TX Fl Worth, EHec Sis. .................. ' 817-&13-4812 
WI 'Mequon.Stumm SIs................... 414--241-8414 
Can Montreal, Que., Eicom GMB Inc. •••.•. 514-&13-4812 

LocBI Distributors 
AI. Huntsville, Coql. Dists. .•.. .. •..•.• .•. 205-'883-7501 
AR lillie Rock, Comp. Dists. ••.•. ,........ 501-227-6278 
CA AnaheIm, A-Z EIctms. ....•..•.......•. 714-632-1820 
co DenVer, Ragon EIctm. Parts . • . . . . . . .• . 303-744--1992 
co Englewood, Indl EIctms. .•..•...•...•. 303-694-9444 
CT Greenwich, WIS8 Comps. ...........•. 203-531-4880 
FL Melbourne, Coql. Dists. ...••......... 305-724--9910 
GA Atlanta, Specially Dist ................ 404--873-2521 
GA Norcross, Comp. Dists. ., ...•... ,..... 404441-3320 
IL Chicago, E MD ..•.•...• :............. 312-577-0067 
IN Intianapolls, Gateway Megatech .. . ... 317-577-0067 
KY Louisville, "-less EIcIm. Equip. ..... 502-637-7874 
MA Billerica, Mayer EIctms. Inc. •.••....... 617-667-6900 
MI Uvpnia, Aeptrpnlnc. .................. 313-525-2700 
MI Wyoming, Gateway Megatech ........ 616-538-7925 
MN Minneapolis, Bergquist Co. ...... ... ... 612-835-2322 

,Me St Louis, Ric-Tronlcs ....••..•••....•. 314--576-9816 
NJ Fairfield, Verc!ura Sis. Co. ............. 201-785-1242 
NJ Nutley, Eacon Elctms. •..•........•..• 201-667-5117 
NY Albany, E. E. Taylor Co. ............... 516-436-7811 
NY Buffalo, SummR Dists. ...•............ 716-887-2820 
NY Mt Vernon, OAR EIec. Sis. ............ 914-699-2224 
NY Rochester, Summtt Dists. ............. 716-334--8110 
NC Raleigh, Century EIec. Comps. ........ 919-872-2203 
NC Raleigh, Comp. Oists. .•.............•. 919-834--9465 
OH WICkliffe, Gateway Megatech ...•.••.. 216-944--5801 
OH Worthington, Reptron/Ohio ........... 614--436-6675 
OK Oklahoma Ctty, Trice WhlsL EIec. ..... 405-528-2632 
OK Tulsa, Qualtty Comps. ................ 918-6640-8812 
OR Portland, Radar Elec. Co. .........•... 503-232-3404 
TX AddiSOl\ Qualtty Comps. .......•..•... 214--733-4300 
TX Austin, Qualtty Comps. . . . . . . . . . . . . . . . . 512-835-0220 
TX SugarIancI, Qualtty Comps. ............ 713-491-2255 
VA Roanoke, Peoples EIctms. ............ 703-342-8933 
WA Seattle, Radar EIec. ................... 206-282-2511 
WI Racine, Badger EIctms. ............... 414--637-1256 
PA Rio Piedras. Klamco Elctms. .......... 809-752-6169 
can Downsvlew, Ont, Westbume . . .. . . . . .. 416-835-2980 
can Montreal, Que., Elclm. Whlslrs. ........ 514--769-8851 
can Ottawa, Ont, EIcIm. Whlslrs. ......•... 613-748-4413 

ELECTRONIC ENCLOSURES, Div. Wyle Labs, 225 
South Aviation Blvd., EI Segundo, CA 90245, Tel: 213-643-
8181, FAX: 213-643-8565; FSC No.: 09097; Empl.: 230; 
Sis. Mgr: Hillard W. Sorey ..............•.•..... C-103O 

WE DO IT ALL! 
Cus10m Fabrication & Assembly of Connectors, Sockets, 

Local Sales Offices & Reps 
AI. Huntsville, Shivers Instrs. •...•..•..... 205-881-7617 
CA CampbeI~ CartsPI1 & Assocs. .. , ....... 408-37(}'1284 
CA EI Segundo, WyIe Labs.;EIcIm. EncL .. 213-643-8181 
CA San Diego, WyIe Labs.;EIctm. EncL ... 619-489-2957 
CO Wheat Ridge, Waugaman & Assocs., Inc. 

•• . . • . . •• • •• . . • . . •. . . . . • . . • . . • • .• • . . • . • 303-423-1020 
FL, Casselberry, T -squared MkIg. • . . . . . • . . 305-699-9992 
IL Bmhu~ Scott Assocs. •..•. . . ..... ... 312-279-5681 
KS Olathe, C-Tron Inc. ....•... ,........... 913-829-0073 
MD Upperoo,lmigtron Sis. Co. ............ 301-374--5600 
MA Lexington, Zieco Inc. ...•........•.•... 617-881-8300 
MI Jackson, Norwood Scroggs Co. ....... 517-75a.1170 
NE (Hron Inc. ................ ,.......... 314:92a:8078 
NJ Pennsauken, WyIe Labs.;E1cIm. Encl. 

NJ Teaneck, Noreast Tech. SIs., Inc. •..... 
NM Albuquerque, Brytec Sis. Inc. .....•.... 
OH Galion, J. R. Bright Agy ....•......•.... 
OR Eugene, H. Hogstrom & Assocs. ..... . 
TX Fl Worth, Zonk Engrg. Co ..•.......... 
TX Houston, Zonk Engrg. Co ...•.......... 
TX Richardson, Zonk Engrg. Co .........•. 

609-665-6810 
201-833-2044 
505-884--1123 
419-468-3787 
503-689-1076 
817-429-9551 
713-895-9131 
214--238-7651 

ELECTRONIC ENGRG. CO. OF CAL, See EECO 

ELECTRONIC ESSENTIAlS, 6(}'20 34th Avenue, 
Woodside, NY 11377, Tel: 718-898-8300; TELEX: 3640-
873, ESYLNK: 6275-6172, FAX: 718-899-7995; Empl.: 49 

ELECTRONIC FILM CAPACITORS, INC., Reidville 
Industrial PI<.. 41 Interstate Ln, Waterbury, CT 06705, Tel: 
203-755-5629, FAX: 203-755-0659; EmpL: 65; Sis. Mgr: 
Robert Fountain Sr. 

ELECTRONIC HARDWARE, 320 Broad Hollow Rd., 
Farmingdale, NY 11735, Tel: 516-752-1950, FAX: 516-
752-1971; EmpL: 100; SIs. Mgr: V. DiSalvo 

ELECTRONIC INSTRUMENTS & . SPECIAL TV 
CORP, 42 Pleasant Sl, Stoneham, MA 02180, Tel: 617-
438-5300, TELEX: 948-025; FSC No.: 14908; EmpL: 100 

ElCTRN. INSTR. & SPEC. CORP., MC DIV., See 
Millen Camps. 

ELECTRONIC MEASUREMENTS, 405 Essex Rd., 
Neptune, NJ 07753, Tel: 201-922-9300, TELEX: 132-424; 
Empl.: 250; Sis. Mgr: Charles Lehmann 
.. . . .. . .•. . .. . .. . .. ... ... .. .. ... . . . . .. . . . .. 0·1712-1715 

Local Sales Offices & Reps 
AI. Huntsville, Sci. Devices ............... 205-536-1969 
AZ Phoenix, Sci. Devices ................. 602-957-0401 
CA Huntington Baach, Sci. Devices ....... 714--84(}'3501 
CA San Diego, Sci. Devices ......•....... 619-573-0157 
CA San Jose, Sci. Devices •.........•.... 408-554--0455 
CO Broomfield, Sci. Devices ......•.....•. 303-469-5145 
FL Orlando, Sci. Devices ...•............. 305-841-8180 
GA Marietta, Sct Devices . . . . . . . . . . . . . . . .. 404--427-6660 
IL Chicago, COrnlel...................... 312-539-4838 
IN Indianapolis, Comtel ..........•.•..... 317-253-1681 
IA Cadar Rapids, CornIel ................ 319-377-9434 
MA Winchester, FJS Assoc. ............... 617-729-3135 
MI Southfield, Cornlel •.................•. 313-358-2510 
MN Wayzata, Cornlel ..................... 612-476-1551 
NM Albuquerque, Sci. Devices ....•....... 505-883-3668 
NY East Syracuse, Ossmann Insts. ....... 315-437-7052 
NC Winston-Salem, Sci. Devices. . .. . . . . •. 919-765-5776 
OH Dayton, WKM Assoc .................. 513-434-7500 
PA Pttlsburgh, WKM Assoc. .............. 412-892-2953 
PA Plymouth Meeting, Electronic Mktg. Assocs. 

...•................................... 215-828-7400 
TX Austin, Alphatech •.................... 512-458-9179 
WA Redmond, Sci. OVes. .•.• ; . . . . • • • • • • . •• 206-885-0004 
WI New Berlin, CornIel ...........•....... 414--544--6042 

ELECTRONIC MODULAR SYSTEMS, INC., 
Pasadena T~hnolcigy Carp, 1325 Capttal Pkway, No. 
109, Carrollton, TX 75006, Tel: 214--446-2900, TELEX: 
791688, FAX: 214--245-1559; EmpL: 45; SIs. Mgr: Dale R. 
Sparrow 

ELECTRONIC NAVIGATION INDUSTRIES, See ENI, 
Inc. 

Fuse. Holders and Other Rela1ed Components. Avail ELECTRONIC PACKAGING TECHNOLOGY, INC., 
Yourself of our American Ingenuity, Talen1 and Capabilities. 132 Gloster Road, Lawrenceville,.GA 30245, Tel: 404--925-

LARGE PRODUCTION RUNS OUR SPECIALTY. 

Prompt Quota1ions Rendered. Contact: Tony DePaul 

@ ELECTRONIC ESSENTIALS, INC. 
. ~" . ". 60·20 34th Avenue. Woodside. N,V, 11377 !lit ~ TEL: (718) 898-8300 TLX: 384-873 

FAX: 718·899-7995 

8149; Empl.: 5; Sis. Mgr: AI Upphardt 

ELECTRONIC PRECISION COMPONENTS 
CORPORATION, 11 W. Sandford Blvd., Mt Vernon, NY 
10550, Tel: 914--664--2333; FSC No.: 75898; Empl.: 8; Sis. 
Mgr: Opn Edwards .•.........•....••........•.. A-l652 

Local Sales Offices & Reps 
CA Granada Hills, W. H. Inds., Inc. •••..... 213-363-3910 
CO Denver, Midwest Meridian Corp. ....... 303-341-7550 

IL Elk Grove Village, Midwest Maridian Corp. 
. . • . . • . •• . •• . . . . . • . . . . . . • . .. •• . . •. . . . .. 312-84a.9540 

IA Cadar Rapids, Midwest Meridian Corp. 
..• ..•. ••..•. .. ..•.••. . .•. .. . .•. .. ....• 319-365-6561 

MA AndOver, William Crawford Assocs. .. : 617-47(}'2122 
MN Prior Lake, Midwest Meridian Corp. ... 612-447-8222 
MO Marylan Heights, Midwest Meridian Corp. 

. . • . . . . •• . . . . . • . . . . . . . . •• . . . . .• . . . . . . . . 314--878-4441 
OH Fairborn, Midwest Meridian Corp. ..... 513-879-7100 
TX Fort Worth, Midwest Meridian Corp. ... 817-654--2132 
WA Kirkland, W.H.lndustries .....•.....•.. 206-827-.1024 

ELECTRONIC RESEARCH ASSOCIATES, INC, See 
ERA/Refac, ERA Transpac 

ELECTRONIC RESEARCH CO. 7618 Wedd Sl, 
Overland Park, KS 66204, Tel: 913-631-6700. lWX: 91(}' 
749-6477; FSC No.: 13571; EmpL: 60; Sis. Mgr: Charles 
Di1z1er .•. .. . . . ..•.. .. . .. .. • . .•. . . . .. .. .. . . .. .. .. A-1392 

Local Sales Offices & Reps 
NJ Riverdale, camp. Tech SIs............. 201-935-5454 
NJ Union, Comp-Tech SIs. •..•..•........ 201-687-2484 
NY New Hyde Pk., Comp-Tech SIs. ....... 516-593-2628 

ELECTRONIC RESOURCES INC, 568 Weddell Or, No. 
8, Sunnyvale, CA 94089, Tel: 408-745-1420, lWX: 51(}' 
60(}'7616, FAX: 408-745-0533; Empl.: 6; Dist. Mgr: Cari 
Ikya 

FAX: 619-452-9464 
ELECTRONIC SOLUTIONS, A Unit of Zero Corp" 

6790 Flanders Or, San Diego, CA 92121, Tel: 619-452-
9333, TELEX: 91 (}'335-1169; Empl.: 100 
. .......•.....................•............ C·l032-1034 

Local Sales Offices & Reps 
AZ Phoenix, Holder Hauer . . . . . . . . . . • . . . .. 602-242-4025 
CA Concord, Quaftech Assoc. North •..... 415-68a.1800 
CA Oran~ Quattech South ;. . . .. . . . . . ... 714--639-9820 
CA San DIego, Mesa Engrg. ... ;.......... 619-278-8021 
CA Sunnyvale, Quattech North ........... 408-732-4800 
CA Thousand Oaks, Quattech South ..... 805-495-7100 
CO Denver, Holder Hauer ..........•..... 303-427-3443 
CT Stamford, Tech. Applications Assocs. 

..•. . .. . .. . .. . .. . .. . .. .. . . ... . . . .•. . ... 203-327-2934 
FL Casselberry, Dyne-A-Mark ...•........ 305-629-5557 
FL Clearwater, Dyne-A-Mark ............. 813-441-4702 
FL Fl Lauderdale, Dyne-A-Mark.......... 305-771-6501 
GA Norcross, MIn. Electro Prods. ......... 404--448-5594 
IL Elk Grove VI., Control SIs.............. 312-595-2110 
KS Lenexa, Midtec ....................... 913-541-0505 
MO Rockvilla, Spectro ........•........... 301-294--9770 
MA Framingham, TA Squared ............ 617-875-3586 
MA Westborough, Tech. Applications Assocs. 

........•..•......•.....•...•.......... 617-366-9781 
MI Grosse Poin1e PI<, Greiner Assocs. ... 313-499-0188 
MN Edina, Micro Res. ............•........ 612-83(}'1454 
MO Sl Louis, Midtec .......•.............. 314--275-8666 
NM Albuquerque, S & S Technlgs. ........ 505-255-5599 
NY New York, Gebhardt Mktg. •........... _ 201-378-4415 
NJ Springlleld, Gebhardt MkIg. ..•........ 201-378-4415 
NC Wake Forest MIn. Electro Prods. ..... 919-556-7103 
OH Richfield, Geoironix .. . . . . . . . . . . . • . . . .. 218-659-6100 
OH Trotwood, Geotronix ...•.....•.....•.. 513-252-6700 
OK SIIllwater, Acudala, Inc. •.....•........ 405-743-1865 
OR Beaverlon, Thorson Co., N.W. •........ 503-644--5900 
PA Allison Park, Monumen1Tech. ........ 412-487-1770 
PA Jenkintown, Monument Tech. Assocs. 

TX Austin, Acudata ........ > •••••••••••••• 

TX Houston, Acudata ..•................. 
TX Plano, Acudata .....•..•.....•........ 
lIT Saft Lake Ctty, Holder Hauer ......... . 
WA Bellevue, Thorsi:m Co. N.W ...•........ 
WI Thiensville, Control Sys. .....•........ 

215-884--3737 
512-478-1018 
713-58(}.2451 
214--424--3567 
801-532-2111 
206-455-9180 
414--242-4580 

ELECTRONIC SPACE SYSTEMS CORP. Old Powder 
Mill Ad., Concord, MA 01742, Tel: 617-369-7200, TELEX: 
923480 ESSCO WCAD, FAX: 617-369-7641; FSC No.: 
15175; EmpL: 100; SIs. Mgr: Susan M. Cuevas 

ELECTRONIC SPECIALISTS, 171 South Main Sl, Natick, 
MA 01760, Tel: 617-655-1532, 80(}.225-4876, TELEX: 
955-329 ATTN: ESP; Empl.: 42; SIs. Mgr: Dan Gendron 

676 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1~88 
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FAX: 206-573-4635 
ELECTRONIC SPECIALTY CORP •• 14511 N.E. 13th 

Ave. P.O. Box 3501. Vancouver. WA 98666-3501. Tel: 206-
574-5000. TELEX: 152-386. TWX: 91 0-444-0005; FSC No.: 
96927;Multiple; EmpL: 132; Sis. Mgr: L Fuller 
..................... :........ BoI416-1419,1624-1625 

Local Sales Offices & Reps 
CA Anaheim. Gabriel & Assocs. .......... 714-666-0660 
CA San Jose. Ruppert Sis. & Engrg. ...... 406-996-6717 
CO Denver. Tri Tee Sis. .... .... ... ... ..... 303-440-7662 
CT Bethel. Livera-Polk Assocs. ........... 203-746-4639 
FL Lighthouse Point. Jack Krutek & Assocs. 

. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305-427-4202 
KS Olathe. SPS Assocs. Ltd. ............. 913-764-4460 
MD Gaithersburg. Eastern Comp. ......... 215-625-8610 
MA Lexington. Hathaway Elec. ............ 617-661-7010 
MN Hopkins, The Kits Co.. . .. . .. . .. . .. .... 612-933-1666 
NJ Madison. Livers-Polk Assocs. ......... 201-377-3239 
NY Glen Head, Livers-Polk Assocs. .. . . . .. 516-759-9300 
NC Raleigh. Eastem COmp ................ 919-767-3416 
OH Cleveland, Components Inc. .......... 216-243-9200 
OH Englewood. Newberry & Assocs. ...... 513-632-2114 
PA West Conshohocken. Eastern Comp. 

TX Dallas, Barry SIs. .................... . 
TX Houston. Barry Sis. ................. .. 
VA Annandale, Eastem Comp ............ . 

215-625-6610 
214-234-0255 
713-764-5660 
703-354-0723 

ELECTRONIC SY5. & PROGRAMMING. See 
AugatlES)sP. Inc. 

ELECTRONIC TESTING & CONSULTING. 812 Carver 
St.. Mesqutte, TX 75149. Tel: 214-268-0331; Empl.: 3 

ELECTRONIC TRANSFORMER CORP, P.O. Box 166, 
Totowa. NJ 07511. Tel: 201-942-2222; FSC No.: 72149; 
EmpL: 130; Sis. Mgr: Dan Rovine 

ELECTRON-MACHINE CORP.. Box M. Umatilla. FL 
32764. Tel: 904-669-3101. TELEX: 56-4300; EmpL: 55; 
Sis. Mgr: S K Kemp V.P. Mktg 

ELECTRON PRODUCTS. 2064 Central Ave, Duarte, CA 
91010. Tel: 616-359-6261. TELEX: 910-333-9610; FSC 
No.: 99515; EmpL: 65; SIs. Mgr: John Williams; Dis/, Mgr: 
Ann Meunier 

ELECTRO-NUMERICS,INC .• 1611 Reynolds, Irvine, CA 
92714. Tel: 714-250-1501. TELEX: 66-5612, FAX: 714-
250-0956; FSC No.: 51666; EmpL: 18 .......... 001389 

Local Sales Offices & Reps 
AL Huntsville, FLW S.E., Inc. .............. 205-536-6207 
CA Costa Mesa. FLW. Inc. ................ 714-751-7512 
CA San Jose. Gamma Satum ............ 406-246-4143 
CO Boulder. Herb Bass Assocs. .......... 303-530-7509 
FL Orlando, FLW SE., Inc. ................ 305-894-1100 
GA Atlanta. FLW SE., Inc. ................. 404-424-1731 
IL Chicago, PVA Corp. .. .... ... ...... .... 312-655-3355 
KS Topeka. R E. Pedrotti Co.............. 913-677-3366 
KV Louisville. Inslr. & Teeh. Sys., Inc. ..... 502-244-1496 
LA Lafayette, Kemp Engrg. Co. Inc. ....... 316-269-9452 
MA Boston, Di-Ana Sis. Co. ............... 617-363-5420 
MI Detroit, Satullo Assocs., Inc. . . . . . . . • . .. 313-585-4811 
MN Minneapolis, Ktts Co. ................. 612-933-1666 
NY Hewlett, Metropolitan Sis. Co. ......... 516-599-7900 
NC Charlotte. FLW SE., Inc. ..........•... 205-536-6207 
OH Cleveland, Meas. Inslr. E., Inc. ......... 216-476-0277 
OK Tulsa. Golden Rule SIs. Co. .. . . . . . . . . . 916-836-7556 
OR Portland, Topp Engrg. Sis. Corp. ...... 503-244-7265 
PA Philadelphia. FLW of PA, Inc........... 215-251-9700 
PA Pijtsburgh, Meas. Inslr. E., Inc. . . . . . . . .. 412-:459-8090 
TN Oak Ridge, Instr. & Tech. Sys. ......... 615-483-5715 
TX Houston, E. v. Smith SIs. Co........... 713-931-0403 
WA Seattle, Topp Engrg. Sis. Corp. ........ 206-747-5400 
WI Milwaukee, Stapleman Corp. .......... 414-352-5777 
Can Toronto, Smart Control Sys. .......... 416-474-0550 

Local Distributors 
AL Huntsville, FLW SE., Inc. . .. . . . . . . . . . .. 205-536-6207 
CA Costa Mesa. FLW, Inc ................. 714-751-7512 
FL Orlando, FLW S.E., Inc................. 305-894-1100 
GA Atlanta, FLW S.E., Inc.... .. . .. .. . .. .. .. 404-424-1731 
MI Detroij RAM Meter. Inc. ... ....... ..... 313-396-6767 
NC Charlotte, FLW S.E., Inc ............... 704-391-8812 
PA Philadelphia. FLWof PA, Inc. .......... 215-251-9700 

ELECTRQ-OPnCAL INDUSTRIES. Box 3770, Santa 
BarIlara, CA 93130, Tel: 605-964-6701 (ext 260), TELEX: 
65-6427 EOIND SNC, FAX: 905-967-8590; Empl.: 130 

ELECTRO-PACIFIC. 5770 Thomwood Dr. Goleta. CA 
93117, Tel: 805-964-0751; FSC No.: 29853; EmpL: 60; Sis. 
Mgr: T. Calhoun 

ELECTRO PHYSICS CO., INC. 3009 Central Ave, 
Waukegan, IL 60065, Tel: 312-249-5601; EmpL: 6; Sis. 
Mgr: Abe Siegalman 

ELECTROPHYSICS CORP .. 48 Spruce St.. Nutley. NJ 
07110, Tel: 201-667-2262, TELEX: 642277 

ELECTROPREP, INC, At 28A, P.O. Box 437. Cataumet, 
MA 02534, Tel: 617-563-5559; Empl.: 10; Sis. Mgr: R M. 
Sullivan 

ELECTRORACK PRODUCTS CO, 1443 S. Sunkist St. 
Anaheim, CA 92606. Tel: 714-776-5420; FSC No.: 26073; 
Empl.: 50; Sis. Mgr: Donn Krauser 

Local Sales Offices & Reps 
AL Huntsville. Remco .............•...... 205-533-3763 
I\Z Scottsdale. Westem Mktg Eng. ....... 602-946-1773 
CA San Jose, Silicon Valley SIs. .......... 406-432-1967 
CO Thomton. E & C Johnson Co. ......... 303-457-2247 
IA Des Moines, Beams Corp. ............ 515-255-1148 
MD Whaaton. Brimberg SIs. ............... 301-946-2670 
MA Burlington, Intersell ................... 617-273-3644 
OK Tulsa. Spec1ra SIs. .. .. .. . .. .. .. .. . .... 916-663-7188 
TX Houston, Spec1ra SIs. ................. 713-270-8212 
TX Richardson, Spec1ra SIs. .............. 214-234-3600 
WA Seattle, Horton Assocs. ............... 206-322-1500 

ELECTRO RENT CORP .. 4209 Van Owen Place, Burbank, 
CA 91505. Tel: 816-643-1221. TELEX: 314225, TWX: 910-
496-2238; Empl.: 400; Sis. Mgr: D. Kebadle 

ELECTRO SCIENTIFIC INDS., 13900 N.W. Science Pk. 
Dr. Portland, OR 97229. Tel: 503-641-4141. TELEX: 474-
2064; FSC No.: 11837; Empl.: 800; Sis. Mgr: Dick Donace, 
Sys.IGay Gasque 

FAX: 215-682-2133 
ELECTRO SPACE FABRICATORS, 300 W. High St.. 

P.O. BOX 67, Topton, PA 19562-0067, Tel: 215-662-7181; 
EmpL: 205; Sis. Mgr: T. Roth ............ Col035-1038 

Local Sales Offices & Reps 
CA Campbel~ Shursales .... .. .. . .. .. .. . .. 408-374-5577 
CA Irvine, Vale Assocs. ............. 714-551-4004,4821 
FL Deerfield Beach. Jack Krutek & Assocs.. Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-427-4202 
FL Melboume. Winter Assocs. . . . . . . . . . . . . 305-254-6556 
GA Norcross, Hollingsworth & Still ... .. ... 404-447-1700 
MD Upperco, lmagitron Sis. Co. ........... 800-636-3592 
MA Wanham. Betronie Assocs. .. .. . . . . . ... 617-894-8400 
NJ Boonton, Winter Assocs. . . . . . . . . . . . . .. 201-334-3434 
NY MonTisville, Promark Eletms, Inc ...... 315-662-3310 
OH Galion. James R. Bright.. . . . . . . . • . . . .. 419-466-3787 
OR Beaverlon, Electronics Norlhwes~ Inc. 

.. . .. .. .. . . . . . . .. . . .. .. .. . . . . .. . . . . .. .. 503-629-9241 
PA Huntingdon Valley, OMEGA EIctm. SIs.. Inc. 

....................................... 215-947-4135 
PA McKean, Ecco Electrns. Sis ........... 614-476-1376 
TX Dallas, Blair Engrg. ................... 214-241-5655 
WA Redmond, Electronics Northwest, Inc. 

.. . . . .. .. .. . . . .. .. . . . . . . . . . . .. .. . . . . . .. 206-883-1959 
WA Spokane, Electronic Northwes~ Inc. ... 509-924-0450 

Local Distributors 
CA Redwood cny, HdB Elctrns. . . . . . . . . . .. 415-366-1388 
NJ Frenchtown, SINTEC ................. 201-996-4093 
NY Baldwin, Accessories for Elctrns. ...... 516-546-1751 

ELECTROSPACE SYSTEMS. INC. P. O. Box 831359, 
Richardson.TX 75083-1359, Tel: 214-470-2106/2107. 
TWX: 910-867-4768; FSC No.: 33875; Empl.: 2618 

Local Sales Offices & Reps 
CA Newbury PI<., Electrospace Sys. Inc. .. 805-496-9733 
FL Orlando. Electrospace Sys.. Inc. ....... 305-273-3310 
MA Acton, Electrospace Sys. Inc. ......... 617-861-6009 
NJ Holmdel, Electrospace Sys., Inc. ...... 201-264-5958 
OH Dayton, Electrospace Sys.. Inc. ... ,.... 513-426-3200 
VA Arlington, Electrospace Sys., Inc. ...... 703-979-1220 

ELECTR 
ELECTRO STANDARDS LAB., INC., P.O. Box 9144, 

Providence, RI 02940, Tel: 401-1143-1164, TELEX: 697-
2057 ESlAB, FAX: 401-946-5790; EmpL: 25; SIs. Mgr: R 
B. Sape; Dist. Mgr: R B. Sepe 

ELECTROSTATICS, 7718 Clairemont Mesa Blvd, San 
Diego. CA 92111, Tel: 619-279-1414; FSC No.: 34538; 
Empl.: 17 

ELECTROSWITCH, Unit of Electro Switch Corp., 
180 King Ave, Weymouth, MA 02188. Tel: 617-335-5200, 
FAX: 617-335-4253; FSC No.: 82121; EmpL: 290; Sis. 
Mgr: W. M. Mello ............................... ao1705 

Local Sales Offices & Reps 
I\Z Phoenix, Howe & Howe SIs. .......... 602-264-7971 
CA Los Angeles, Wiley................... 213-886-1611 
CA MIn. View. W. Nott & Co ............... 415-969-7411 
CA San Diego, Wiley Co .................. 619-453-9018 
CO Boulder, Comp. Prods. SIs. .. . . . . • . . . .. 303-530-2800 
FL Winter Park, Floritronics .............. 305-886-4818 
GA Allanta, Holman-Gillespie ............. 404-992-8820 
IL Elk Grove Village, Electroswtteh ...... 312-593-2225 
IA Bettendorl, Weisler & Assocs. .. . . . .. .. 319-355-5911 
MD Gatthersburg. Naudain Assocs.-Southarn 

. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 301-256-5040 
MI Royal Oak, Hilitronics .... . .. . .. . .. .... 313-435-0920 
MN Sf. Pau~ Kencotronics ................ 612-645-7717 
Me Ellisville, Weisler & Assocs. ........... 314-394-4543 
MO No. Kansas cny, Weisler & Assocs. ... 816-421-1679 
NJ Fairfield, Electroswttch ................ 201-227-6559 
NJ MarRon, Naudain Assocs. . . . . . . . . . . . .. 609-983-5300 
NY Rochester, Sweetco Assocs. . ... ...... 716-225-2383 

,NY Utica. Sweetco Assocs. ............... 315-797-6721 
NC Winston-Salem, LG. Wh~e Southern.. 919-725-3612 
OH Dayton, Rockford Controls ............ 513-896-5452 
OH Medina. Rockford Controls. . . . . . . . . . . . 216-725-3705 
PA Pijtsburgh. R F. Clark .. . .. .. .. .. .. . ... 412-242-9500 
SC Greenville, LG. WhRe Southern ....... 803-271-0630 
TX Dallas, Brice·Co. ...................... 214-233-9806 
TX Stafford. Brice Co. .................... 713-240-1788 
VA Ruther Glen, La. White $OUIhern ..... 804-446-4476 
WA Kent. C.B. Parsons & Co. .............. 206-762-7373 
WI Wauwatosa. Larsen Assocs. .......... 414-256-0529 

Local Distributors 
CA Los Angeles, Electric $wHehes ....... 213-660-1310 
FL Ft Lauderdale, Peerless Radio Corp. of Fla 

....................................... 305-973-4141 
GA Allanta, Georgia Control CIt. .......... 404-676-8833 
IL Bridgeview. Midco Comp. SIs. ......... 312-599-7777 
MD Kensington, Marine Air Supp. ......... 301-949-9560 
MN Sf. Paul. K D.1. ....................... 612-645-7717 
NY Hempstead, Electronic Equip. Co. ..... 516-536-5510 
NC Raleigh. Wholesale Elctms. ........... 919-876-9400 
OH Medina. Rockford Controls Ohio ...... 216-725-3705 
TX Stafford, Barclay Whls. ................ 713-240-1788 
WA Seattle, C.B. Parsons Co. ............. 206-762-7373 

ELECTROSWITCH, SOUTHERN DIV., Electro 
Switch Corp •• 2510 North Blvd, Raleigh, NC 27604. Tel: 
919-833-0707. TWX: 910-240-4611. FAX: 919-633-8016; 
EmpL: 70; Sis. Mgr: Doyle N. Evans; Dis/. Mgr: Lisa C. 
Tillis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Bo1706 

Local Sales Offices & Reps 
AL Huntsville, R. W. Mijscher Co .• Inc. .... 205-882-6050 
CA Campbel~ Luscombe Engrg. Co. of S.F. 

CA Irvine. Vale Elctms. ................. .. 
CA San Diego, Vale Elclms. ............. . 
FL Clearwater, Electrocraft, Inc. ......... . 
GA Lawrenceville, R. W. Mijscher Co. .... . 
IL Hasca. Janus, Inc. .................... . 
IN Indianapolis, C.C. Electro SIs. ........ . 
KS Ovartand PI<., Electri Rep., Inc. ....... . 
MD Laurel, R W. Mijscher Co. Inc ........ . 
MI Royal Oak, Hilitronics, Inc. ........... . 
MN Minneapolis, HMR, Inc. ............... . 
MO Sf. Louis, Electri Rep., Inc. ........... .. 
NH Salam. SIs. Engrg. Co. . ............. .. 
NJ Englewood. SprunglNussbaum. Inc. .. 
NY Clerence, R W. Mijschar Co .• Inc. .... . 
NC Raleigh, R W. Milscher Co. Inc. ...... . 
OR Baavarton. Luscombe Engrg. Co. . ..•. 
PA Huntingdon Valley, R W. Mitschar Co. 

406-370-2020 
714-551-4004 
619-693-0113 
813-576-2233 
404-923-3239 
312-250-9650 
317-255-1508 
913-649-2168 
301-498-6090 
313-435-0920 
612-886-2122 
314-993-4421 
603-893-5521 
201-569-5666 
716-759-2350 
919-646-0941 
503-636-6664 

. . .. .. .. . . .. .. . . .. .. . . . . . . . . . . . . .. . .. .. 215-355-4452 
PA Pijtsburgh, Cliff Price ................. 412-Ba1-1568 
TN Johnson Ctty, R W. Mijscher Co., Inc. 

....................................... 615-929-7256 
TX Austin, Allied Comps. Inc. . . . . . . . . . . . .. 512-331-4494 
TX Dsllas, Allied Comps, Inc. .•.. . . . . . . . .. 214-236-0406 
VA Shipman, R W. Mijscher Co. Inc. ..... 904-263-5154 
Can Mississauge, Ont, Gidden-Morton Assocs., Inc. 

....................................... 416-671-6111 

Local Distributors 
CA Hayward, KEA Elclrns. ................ 415-887-2900 
IL Lisle, Components, Inc. ............... 312-852-7707 
MA Canton, Impact Sis. ................... 617-821-1500 
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ElECTR 
MA Hingham. Sager EIcIms. .•...... ,; ....•• 617-749-6700 
NJ Cranford, Garden State Inds. ..• , •. '. . . . 201-272-6400 
NY BuHaIO, summn o.istrs................. 716-887-2900 
NY Mt Vernon, OAR IndL EIcIms. . ... . ..•. 914-69&-2224 
NY Rome; Rome Elclrns. ................ , 315-337-5400 
NY' Woodside, Switches Unftd ...... .• .. .. 718-478-5000 
NC Charlotte, D.ixie Elclms. ............... 704-377-4348 
OH Solon, Fiepco EIcIms., Inc. ............ 218-248-8900. 
OR Portland, UnRed Radio Supp. ......... 503-233-5341 
SC Columa, o.ixie EIcIms. .. . . . . . . . . . . . . . 803-779-53;32 
WI W8lIkesha, Bellinds. .,............... 414-547-8879 

ELECTRO-TECH SYSTEMS, INC, 115 E Glenside Ave., 
Glenside, PA 19038, Tel: 215-887-2198, TElEX: 797137; 
EmpL: 13; SIs. Mgr" Sharon. Sendy; Dist. Mgr" Stanley 
Weitz 

ELECTRO VECTOR, INC, 6555 Covey Ad.,. Forestville, 
CA 95436, Tel: 707-887-2292, 1WX: 510-746-6024; SIs. 
Mgr" Wayne Brigden 

ELECTROVERT, INC,.466 Main St,. New Rochelle, NY 
10801, Tel: 914-633-0222 

ELECTRO WEAVE, 425 Shrewsbury St, Worcester, MA 
01604, Tel: 617-752-8932, FAX: 617-753-2173; FSC No.: 
54207; EmpL: 18; SIs. Mgr" Peter AndreWs 

ELFAB CORPORATION, Auga~lnc., 1097 Yates Street, 
lewisville, TX 75067, Tel: 214-221'8776, 1WX: 91Q-86Q-
5460, FAX: 214-221-9667; EmpL: 250; Dist. Mgr" Peter 
Kiddy 

ELFORM, INC., P.O. Box 7362, Reno, NV 89510, Tel: 702-
358-1734,1WX: 510-600-5662 ELFORM, FAX: 702-358-
1742; Sis. Mgr" Roger R. Reinke 

FAX: 619-458..,0267 
ELGAR CORP., 9250 Brown D.eer Ad., San o.iego, CA 

92121, Tel: 619-450-0085, 80D-854-2213, TElEX: 211063 
ElSD. UR; FSC No.: 25965; ErnpL: 275; Dist. Mgt'" Doug 
Caldwell. .. .. . .. .. . . . . .. . .. .. . .. . . .. .. . ... 0.2092-2096 

Local Sales Offices & Reps 
Al Huntsville, Beacon.................... 205-881-5031 
AZ Tempe, Trembly Assoc. . .. . .. . . ... . . .. 602-967-2058 
CA Costa Mesa, Ward Davis Assocs. ..... 714-558-0955 
CA Redondo Beach, Ward/Davis Assocs. 

CA San o.iego, Ward/o.avis Assocs. ..... . 
CA Santa Clara, Ward o.avis Assocs. .... . 
CO Wheat Ridge, Trembly Assocs. ....... . 
CT Wallington, Pat Jenks Assocs., Inc. ... . 
Fl Boca Raton, Beacon ................ .. 
Fl Clearwater, Beacon .................. . 
Fl longwood, Beacon .................. . 
GA Atlanta, Beacon ...................... . 
IL Arlington Heights, o.ytec/Cen1ral ....•. 
IN Indianapolis, D.ytec/Central .......... . 
KS lenexa, D.ytec/South .; .............. . 
KS Wichita, D.ytec/South, Inc. .......... .. 
Mo. Laurel, Eicim Mktg. Assocs. .......... . 
MA o.anvers, P. Jenks Assocs. ; .......... . 

213-643-6977 
619-292-1000 
408-245-3700 
303-421-8900 
203-265-9939 
305-997-5740 
813-798-2378 
305-332-1940 
404-258-9640 
312-394-3380 
317-297-5966 
913-888-0215 
318-945-7090 
301~953-7800 

617-777-5600 

Electrovert 
Over ~~J Over 

1.000.000. 8.000.000 
Terminal I •• Relays & 
Blocks I SWitches 

in Stock. ~ In Stock 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

Manufae;turersandSales· Offices·Directory 
MI Madison Heights, WKM Assocs........ 313-588-2300 
MN Mi"'1eapolis, BemdI Assocs. ...... ,,'.. 612-548-2021 
Mo. Maryland f1gts.. D.ytec/South ......... 314-739-0665 
NV Las vegas; Trembly Assocs. .......... 702-739-9770 
NM AlbUquerque, Trembly Assoc. ......... 505-266-8816 
NY Great Neck, Rll,...................... 518-829-3770 
NY Liverpoo~ Northern Tech. Sis. ......... 315-45.1-1091 
NC Raleigh, Beacon ...................... 919-787-0330 
OH Dayton, WKM Assocs. ................ 513-434-7500 
OH Independence, WKM Assocs. ..••..••. 218-524-5930 
TX Richardson, Teetech, Inc. ............. 214-644-5010 
OR Lake Oswego, Syntek ........... ;.... 503-638-6793 
PA Pntsburgh, WKM Assocs. ............. 412-892-2953 
PA Plymouth Meeting. EIcIm Mktg. Assocs. 

....................................... 215-828-7400 
UT Salt Lake City, Trembly Assocs........ 801-295-4703 
WA Kirkland, Syntek ".................... 208-488-0394 
Wl Brookfield, D.ytec Cantrallnc. ......•.. 414-792-0320 
EXP CA, San Diego, Elgar IntL Corp. ......• 619'4ro.oo85 
PR Santurce, Beacon .............. " .. ... 809-728-5040 

Local Distributors 
AZ Tempe, Micro Source ...... .. .. .. ..... 602-988-6062 
CA MIn. View, Costa o.ist .. " ...... " .. " 415-968-1200 
CA San Jose, Vttek .. .. .. .. .. .... .. .. .. .. . 408-438-8026 
CA San Marcos, Vitek ...... " ...... ".... 619-744-8305 
Fl Fllauderdale, Manchester Equip. .... 305-491-7660 
Fl Tampa Bey, CPU CoIp. ............... 813-888-1711 
Il Northbrook, PC Dist .................. 312-298-1400 
Mo. Hunt Valley, Micro Wholesalers, Inc . .. 301-785-6300 
Mo. Laure~ Trimaro Sys. .. ".............. 301-725-7869 

. MA Minord, Microserv Tech. .............. 61,7-478-1800 
MA Wellesley, Power Sys Ilistrb .......... 617-235-7884 
MO St louis, Indl. Battery .... .. .. .. .. .. .. . 314-423-7005 
NH londondeny, Power Sys o.istrb ....... 603-434-2841 
NJ Carlstadt, Costa [)istbg. ............... 201·507-8700 
NY Hauppauge, Manchester Equp. Co, I .. 516-434-8700 
NY W. Hempstead, TriCorn ............... 518-483-9700 
OH Toledo, TeJ..Matic ..................... 419-241-8141 
1)( Houston, CPU Corp. .................. 713-987-0234 
TX. Houston, a.C. D.istrb, Inc.............. 713-988-2290 
TX Richardson, Computer-Male .......... 214-669-9370 
VT Bountiful, Sudico ..................... ,801-298-9346 
VA Roanoke,ComTech ...... "" ........ 703-981-0326 
Can Mississauge, Ont, Bertex ............. 418-238-9379 
Can Mississauge, Ont, o.rake .. . . . . . . . . • . .. 418-628-2606 

ELGAR/INTEPRO SYSTEMS, 9250 Brown Ileer Road, 
San o.iego, CA 92121, Tel: 619-458-0261, 1-80D-854-
2213, TElEX: 211063 ElSO UR, FAX: 619-458-0267; 
EmpL: 250; SIs. Mgr" Sam Lewis .............. 002097 

Local Sales Offices & Reps 
Al Huntsville, Beacon .................... 205-881-5031 
AZ TemPe. Trembly Assocs............... 602-967-2058 
CA Costa Mesa, Ward Davis Assocs. ..... 714-558-0955 
CA Redondo BCh, Ward/Davis Assocs. .. 213-643-6977 
CA San o.iego, Ward/o.avis Assocs. ...... 619-292-1000 
CA Santa Clara, Ward Davis Assocs. ..... 408-245-3700 
CO Wheat Ridge, Trembly Assocs. ....... 303-421-8900 
CT Wallington, Pat Jenks Assocs., Inc. .... 203-265-9939 
Fl Boca Raton, Beacon .............. ".. 305-997-5740 
FL Clearwater, Beacon .•............•.... 813-798-2378 
FL longwood, Beacon .. "............... 305-332-1940 
GA Atlanta, Beacon .. .. .. .. .. .. .. .. .. .. .. . 404-258-9640 
IL Arlington Hg1s., D.ytec/Cantral ........ 312-394-3380 
IN Indianapolis, D.ytec/Central ....•..•... 317-297-5988 
KS Lenexa, D.yiec/South .............. , .. 913-888-0215 
KS Wichita, D.ytec/South, Inc. ............ 318-945-7090 
Mo. Laurel, EIcIm Mktg. Assocs. .......... 301-953-7800 
Mo. M8ryland Hgts., D.ytec/South ......... 314-739-0665 
MA o.anvers, P. Jenks Assocs............. 617-777-5600 
MI Madison Hg1s., WKM Assocs. ......... 313-588-2300 
MN Minneapolis, Berndt Assocs. .......... 612-548-2021 
NV Las Vegas, Trembly Assocs. " ...... " 702-739'9770 
NM Albuquerque, Trembly Assocs. ........ 505-268-6616 
NY Great Neck, RTI ...................... 516-828-3770 
NY liverpoo~ Northern Tech. SIs. .. .. .. .. . 315-451-1091 
NC Raleigh, Beacon ...................... 919'787-0330 
OH Dayton, WKM Assocs. ................ 513-434-7500 
OH Independence, WKM Assocs. ......... 218-524-593P 
OR Lake Oswego, Syntek ................ 503-638-6793 
PA Pmsburgh, WKM Assocs. ............. 412-892-2953 
PA Plymouth Meeting. EIcIm Mktg. Assocs. 

....................................... 215-828-7400 
TX Richardson, Teetech, Inc ... " .. "..... 214-644-5010 
UT Saft lake City, Trembly Assocs........ 801-295-4703 
WA Kirkland, Syotek ...................... 208-488-0394 
WI Brookfield, D.ytec Cantral Inc. ...... ". 414-792-0320 
EXP CA/San Iliego, Elgar Inti. Corp. ....... 619-450-0085 
PR Santurce, Beacon .••.•••.•.•. ; .. ...... 809-728-5040 

ELGENCO, INC., Box 460, Hurricane, UT 84737, Tel: 801-
63S-4954; FSC No.: 15455; SIs. Mgr" 0.. E Beecher 
........................ ;... ....... . . . .. . •. 0·1244·1249 

Local Sales Offices & Reps 
CA MIn View, N-S Westronics ............ 415-980-1111 
CA Sherman Oaks, Windsor [)ynamics •.. 818-~ 173 

CT Meriden, PoIytek Assoc. .............. 203-821-4521 
MA Waban, Polytek Assoc. ............... 617-881-4741 
NJ Marmora, SWR Tech, Inc. ............ 609-390-0094 
NM Albuquerque, Technology Mktg.Assoc. 

.. . . . .. .. . .. .. • . .. . .. . .. . .. . .. .. .. ..... 505-345-8921 
PA Broomall, SWR Tech, Inc............. 215-353-6639 

ELGIN ELECTRONICS, Combustion Engineering, 
5533 New Perry Hwy, Erie, PA 16509-3570, Tel: 814-864-
4921, 1WX: 51O-S99-6870, FAX: 814-664-1260; Err¢: 
500; SIs. Mgt' "D. Selmon 

ELITE ELECTRONICS, INC., 1408SUmmtt - Sune 65, 
PIanQ, TX 75074, Tel: 214-881-()026, 800-553-4376, FAX: 
214-424-7299; ErnpL: 4 

ELrrE SOFlWARE DEVELOPMENT, INC, P.O. [)rawer 
1194, Bryan, TX 77!J06, Tel: ·409-848-2340, TElEX: 910-
997-6760; EmpL: 9; SIs. Mgr" Terri J. King , 

ELLIOTT/JORDAN, A SUb. of Vlshay 
IntertechnoJogy, 83 Uncoln Highway,Malvern, PA 
19355, Tel: 215-644-1300, TWX: 51 D-668-8944, FAX: 215-
298-0657; EmpL: 500; Dist. Mgr" Iris I:lemeritt 
....................... "... ..... . .. . ...... A·1934-1935 

For sales office, representative, and distributor information, 
see Voshay Resistive Systems Group. 

(ELM~ 
FAX: 415-656-3783 

ELMA ELECTRONIC. INC., 41440 Christy Street, 
Fremont, CA 94538, Tel: 415-658-3400 ........ B'1707; 

C·1040-1041, 1605; 001111 

Local Sales Offices &. Reps 
Al' Huntsville, EIcIm Sls.1nc. ............. 205-533-1735 
CA Anaheim, Impact EICtms., Inc. ......... 714-533-1351 
CA Fremon~ ELMA Eicim Inc. ............ 415-656-3400 
CA Santa Ana, Caftrollies, Inc. ............ 714-751-9162 
GA Norcross, EIcIm SIs. Inc. . . . . . . . . . . . . . . 404-448-6554 
IL Elmhurst, F.F.!HiII Gray Inc. ........... 312-832-4101 
IN Indianapolis, John Sukup, Inc. •.••. .. .. 317-253-5501 
Mo. Usbon, Samuel KMacOonaid Inc. .... 301-982-1088 
MI Royal Oak, Hilltronics .... .. .. .... .. .. . 313-435-0920 
NH Nashua, Bell Controls Inc. ...•..••..•. 603-882-6984 
NJ Englewood, Harold Gray Assocs. Inc. 

. . • . • . . . • . . . . . . • . • . • • . . . • . • • • . . . . • . • • . . 201-894-0894 
NY Rochester, lamb Comps, Inc. ........ 716'323-1250 
NC Greensboro, Hile Assocs. Inc. .•....... 919-288-1500, 
MA Beachwood, Land Elclm. Supp. Co. ... 218-831-9555 
PA Philadelphia, Samuel K MacDonald Inc. 

....................................... 215-545-1205 

Local Distributors 
CA Canoga PI<., Panel Parts Co. .. :....... 818-884-8898 
CO Lakewood, ACACIA Sis. Inc. •.•..•.•.• 303-232-2882 
CT Wallingford, Sager EIcIrL SUpp. Co. • . . • 203-265-4600 
IL Chicago, Federal Screw Prods. Inc. ••. 800-225-5377 
IL Villa Pk, Melvin EIcIms. ............... 312-279-5010 
MA Lynn, Land EIcIm CUpp. Co. .......... 617-592-2220 
MA Waftham. Vantage Eictrns. Corp. ..•... 617-894-6690 
NJ Cranford, Garden State Indl. Elect. .... 201-272-6400 
NJ Cranford, Garden State IndL, Inc. •.•. .. 201-272-6400 
NY BuHaIo, summn D.istrs. Inc. ....... ,... 716-884-3450 
NC Raleigh, Meter Metrics ...... .. ........ 804-275-1431 
OK Tulsa, Radio, Inc. ..................... 918-587-9123 
PA Philadelphia, PEl-Genesis ............ 215-588-7400 
VA Richmond, Meter Metrics ............. 804-275-1431 

ELMA ENGINEERING, 1066 E Meadow Circle, PalO AKa, 
CA 94303, Tel: 415-494-7303, TELEX: 345-560; FSC No.: 
59810; EmpL: 38; SIs. Mgr" T. A. Beno; Dis/. Mgr: T. A. 
Beno . 

ELMAG DIVISION, Lindgren RF Enclosures, 54 Clark 
St, Newark, NJ 07104, Tel: 201-481-1600; FSC No.: 
23160; EmpL: 15 

ELMEC 
DELAY LINE 

FAX: 213-265-1908 
ELMEC TECHNOLOGY OF AMERICA, 1225 

Ridgecrest St, Monterey PI<., CA 91754, Tel: 213-265-
1861; SIs. Mgt': Steve ~hima ....... A.15S2-1557 

678 North American offices only. For worldwide..eps & distributors, see Vol. W. EEM1988 



Manufacturers and Sales Offices Directory 
aM SYSTEMS, 1101 BrownSt,WIIIJCOIlda.IL60084. Tel: OH Dayton.J.C.HofsIetlerCo ..•...•...•• 513-296-1010 

312"526-5003 OH MedIna, J. C. HofsI9IIer Co. ........... 216-241-4880 

FAX: 401-728-5390 
ELMWOOD SENSORS. 500 Narragana9II Park Drive. 

Pawtucket.RI 02861, Tel: 401-727-1300, TELEX:68140B6 
ElMWOOO; E/11lL: 700; SIs. MgT: Steve Fox 
.............••.•......••..•....•• , ..••• '" a·1843-1845 

Local Sales Offices & Reps 
AL Decatur, Tenn. Tech. Sis. ......•..••.• 205-350-0830 
P;z Phoenix. O'Donnell SW ..•.••..•..•..• 602-944-9542 
AR Tulsa, Ion Assoc.-ArIda ............... 91~187 
CA San Diego. O'Donnell Assocs. ........ 618-578-1845 
CA San Jose. O'Donnell Assocs. ......... 406-~500 
CA Torrance. O'Donnell Assocs. .......... 213-538-9684 
CO Boulder, Front Range MkIg. .. ......... 303-443-4780 
FL CoraJ Springs. cae Electronics ....... 305-755-1111 
GA Marietta, Tenn. Tech. Sis. ............. 404-428-9594 
IL Arlington Heights, Thennek ........... 312-577~900 
IN Fort Wayne, O. Bromberg............. 21~10 
KY Louisville. O. Bromberg ............... 502-458-1498 
MD Glen Bumie. Faber-AencII,lnc. ....... 301-768-4554 
MA Danvers. C. H. Bumham Assoc. ....... 617-774-0111 
MI Brooklyn. Engineered Camps. .. .. .. ... 517-592-3236 
MN Minneapolis. C. Ustug Sis. ............ 612-537~740 
MO St Louis, Hill & Co. ................... 314-432-1136 
NH Durham, C. H. Bumham Assoc. ....... 603-868-2262 
NJ Pitman. Colrud Corp. .. .. .. .. .. .. .. .. .. 808-588-5866 
NY Fairport, Bastian Sis. .. .. .. .. .. .. .. .. .. 716-223-0237 
NY Larchmont. G. M. Mcch Co. ........... 91~530 
NY Syracuse. Canav~1on .......... 315-437-1271 
NC Raleigh. Tenn-Tach ................... 918-266-3610 
OH Cincinnati, O. H. Bromberg ............ 513-771-9333 
OH Cleveland, Allied En1prs. .............. 216-778-0080 
OK Tulsa, Ion Assoc. ..................... 91~186 
OR Hillsboro, Temco-Northwest .......... 5~75 
PA Munysville. Allied EnIprs. ......•..•... 412-325-3200 
NJ Pillman. Colrud Corp. ................. 808-588-5866 
RI Johnston. C. H. Bumham Assoc. ...... 401-231-7475 
TX Austin, Ion Assocs. ................... 512-331-7251 
TX Grand PraJrie.1on Assocs. ............ 214-647~225 
TX Houston, Ion Assocs. ................. 713-537-7717 
UT Salt Lake City, Front Range MkIg. .. . . . 801-364-6481 
VA Midlothian, Daniel E. Boehling Assocs. 

.. .. .. . .. . . . . . .. .. .. . .. .. .. . .. . . . ... .. . 804-794-5879 
WA Bellevue. Lehr Assocs. . .. . . . . . . . . .. . . . 206-453-9993 
WA Bothel~ Temcc NoI1hwest ............ 206-621-5434 
WI Milwaukee. R Zingler .. .. .... .. .. .. .. . 41~51-5005 

Can Mississauga, Ont.. Artaf Bauman Assocs. 
....................................... 416-628-2600 

ELNA AMERICA, INC, 153 E. Savarona Way, Carson. CA 
90746, Tel: 213-327-6090, TELEX: ~27, TWX: 910-
~730; SIs. MgT: Don L Bilsing; Dist. Mgr: lsac Kikuchi 

ELNEllC ELECTRONICS, INC, P.e. Box 88232, Los 
Angeles, CA 90009-8232, Tel: 213-515-1546; FSC Nc.: 
98460; E/11lL: 25; SIs. Mgr: Ernest H. Carlson, Jr. 

ELOGRAPHICS, 105 Randolph Ad., oak Ridge. TN 37830, 
Tel: 615-482-4100, TELEX: 350348; Sis. Mgr: R Highfill 

FAX: 714-241-7293 
ELPAC COMPONENTS, Elpac ElectroniCS, Inc.., 

3131 S. Standard Ave.. SantaAna.CA 92705, Tel: 714-978-
4440, TWX: 910-595-1513; EmpL: 130 ... A·l082-1083 

Local Sales Offices & Repa 
P;z Phoenix. Eitron ....................... 602-266-2164 
CA San Diego. Wes-K Assocs. ........... 618-655-2040 
CA San Jose. Ruppert Sis. .. .. .. .. .. .. .. .. 408-998-8717 
CA Van Nuys. Wes-K Assocs.. . .......... 21~88-3070 
CT Milford, Todinc Engr. Sis. ............. 203-87~ 
FL Orlando, Honeycc Inc. ................ 305-298-1222 
Il Highland Park. Bransky Sis. ......... " 312-433-2375 
MA Needham Heights, Todinc Engr. Sis. .. 617-444-7925 
MN Bloomington. Smiley-Scott Assocs. ... 612-886-5551 
NJ Englewood. Harold Gray Assocs. ..... 201-894-0894 

WA Seattle. Hany Levinson Co. ........... 206-382-1300 
WI Cedarburg. Bransky Sis. .•.•....•.•... 41 ~77-8507 

Local DistJibutors 
P;z Phoenix. T.T J. ........................ 602-861-0222 
CA Chatsworth. Mil-Comm •.....••.•....• 818-996-3111 
CA Chatsworth. TIl .... :................. 818-709-8693 
CA Irvine. Kelex .....••................•.. 714-863-1230 
CA San Diego. T.T.I ..•............•......• 618-587-4888 
CA San Jose. T.T.L .........•.......•...•. 408-948-5577 
CO Westminster, T.T.I. ..•...•.....•....... 303-428-8606 
CT Stratford. T.T.L •..•.................... 203-375-1400 
FL Orlando, T.T.I. Florida................. 305-858-1000 
GA Norcross. T.T.I. ..............•........ ~62-og11 
IL NoI1hbrook, Classic Components..... 312-272-9650 
IL Skokie. Kellner EIctms. ,.............. 312~77-1120 
IA ~ Rapids. Dee EIctms. .....•..... 318-385-7551 
MA Wilmington. Aved EIctms. .......•..... 617~57-9310 
MA Woburn. T.T.I., Inc. NE ..........•.••.. 617-938-8600 
MN Eden Prairie. T.T.L •.......•........... 612-944-5080 
MN Minneapolis. NoI1hem .........•...••. 612-944-1167 
NJ s. HackensaCk. Wallach.............. 201~1-7300 
NY Bohemia. T.T.L ..•..................... 516-737-2000 
NY Mamaroneck. New Yorker Elec. .•..... 91~98-7600 
NY Elmsford. Ancar ..•..•......•.•....... 914-592-7100 
OH Dayton. Electro Supp. .• . .. . .. ..•..•. .. 513-298-5020 
OK Tulsa, Altair Co. . . . . . . . . . . . . . . . . . . . . . .. 918-252-5781 
TX Ft Worth. T.T.I ....•...........••...•.. 817-831~00 
TX Houston. Altair Co. . . . • . . • . . . . . . . . . . . .. 713-462-3029 
TX Richardson. Altair .•.•......•...•...... 214-231-5166 
VA Charlotte. Kellner .......•............. 802-425-3250 
WA Seattle. Kam EIec. •........•....•....• 206-382-1300 
WI New Berlin. Classic ..............•.... 414-786-5300 
WI Racine. Badger EIctms. .........•...... 414-837-1256. 

414-933-6685 

ELPAC POWER SYSTEMS, ElpacElectronics, Inc, 
3131 s. Standard Ave.. Santa Ana. CA 92705, Tel: 714-978-
4440, TWX: 910-595-1513, FAX: 714-241-7293; Empl: 
270; SIs. Mgr: H. Myers; Dist. Mgt: H. Myers 

ELPAZ INSTRUMENTS, INC, 160 N. Craig SI., Pittsburgh. 
PA 15213, Tel: 412~7-8700, TELEX: 362960; EmpL: 15; 
SIs. MgT: Stephen Phelps; Dis!. Mgr: Stephen Phelps 

ELPOWER CORPORATION. 2117 S. Anne SI., Santa 
Ana. CA 92704, Tel: 714-540-8155, TELEX: 678354 
B.POWEA SNA; Empl: 200; SIs. Mgr: R calvert; Dist. 
Mgr: Acnnie LeFevre 

E-L PRODUCTS CORP, Sub.o! Astronics Co, 77 
Olean Rd.. E. Aurora. NY 14052, Tel: 71 &-655-0800, FAX: 
716-655-0309; EmpL: 100; SIs. Mgr: Patrick McCann 

EL -RAO MFG, 2800 W. Cullom Ave.. Chlcago,lL 6061 a. Tel: 
312-478-7300, TWX: 910-221-0104; FSC Nc.: 11253; 
EmpL: 225; SIs. Mgr: Marvin S. Christ 

ELTEC INSTRUMENTS INC, P.O. Box 9810, Daytona 
Bch, FL 32020, Tel: 904-253-5328, TWX: 81 0-832~294, 
FAX: 904-258-3791; EmpL: 120; Sis. Mgt: Douglas S. 
Annstrong 

EL TROL CORPORATlON. 20942 Osbome Street. Bldg. 
~ Csnoga Pari<, CA 91304, Tel: 818-708-0131, FAX: 818-
709-0132; FSC Nc.: IEA54; EmpL: 6; Sis. Mgr: Terry E. 
Donovan ....................................... a.1203 

Local Sales Offices & Repa 
CA Glendala. Halbar Assocs. ............. 818-248-6263 
OH Broadview HgIs.. Controlled Prods. ..• 218-838-5700 

ELVO ELECTRONICS CORPORATION, 140 Kisco 
Avenue. Mt Kisco. NY 10549, Tel: 914-241-100a. TWX: 
910-250-5181, FAX: 914-241-7098; Sis. Mgr: Thcmas H. 
Stein 

EMCA, Sub. Rohm and Haas Advanced Matis. Co, 
605 Center Ave.. Mamaroneck. NY 10543, Tel: 91~ 
8434, TWX: 710-588-1128; EmpL: 70; Sis. Mgr: Dennis 
Hanley 

EMCO ELECTRONICS, 104 s. Central Ave.. Valley 
Stream, NY 11580, Tel: 516-825-3330, TELEX: 276590; 
EmpL: 9; SIs. Mgr: K Berkowitz; Dist. Mgr: Jay Acbinacn 

Local Sales Offices & Repa 
GA Roswel~ Henry W. Phillips Co. ...•.... 404-992-3070, 
CA Long Bch., Ross Sis. Co. .............. 213-424-9818 
CT Hartford. John Colavecchio ........••. 203-522-0598, 
FL Venice, JGG Sis. ..................... 813-497-0177 
HI Honclulu, Lee Gaber ................. 808-536-2457 
IA W. Des Moines, Nevcc Inc. ........... 515-225-9866, 
MD Baltimore, David S. Linz .............. 301-435-0012 
MO Nc. KanSlls City, Nevcc Inc. .......... 816-421-1751, 
NY Bellmore. Mike Sussman ............. 516-221-7867, 

EMPRO 
OH Akron, Buckeye MkIg. ............ .. .. • 218-838-7875 
OH Jamestcwn, Buckeye MkIg. ........... 51~75-2059 
PA Philadelphia. David S. Unz Co. ........ 215-378-0734 
NC Statesville. Henry W. Phillips. ..•.•. ..• 803-2~54 
TX Garland, Nesbitt Co. .................. 214-27().9B67 
EXP Valley Stream, NY, Bysk EIctms. ...... 516-625-7302 
Can Vanoouver, H. W. Cowan LId. ....••••. 604-578-8238, 

1"26 Ridge Road 

EM CO HIGH VOLTAGE CO. ,"" .. c" ••. c.,,'", 
CALL.. 209·223·tMCO 

FAX: 209-223-2779 
EMCO HIGH VOLTAGE CO., 11126 Ridge Road. Sutter 

Creel<. CA 95685. Tel: 208-223-3626, TELEX: 
5101008006; FSC Nc.: 3T243; E/11lL: 38; SIs. Mgt: 
Acxanne McCoy ...... :........................ 001717 

ElM CORPORATlON. 2801 Kent Avenue. P.O. Box 2400, 
W. Lafayette. IN 47906, Tel: 317-497~100, FAX: 317-497-
8348; FSC Nc.: 11770 ' 

Emcor Products 

FAX: 507-287-3405 
EMCOR PRODUCTS, Crenlo, Inc.. 1600 Fourth Ave. 

NW, Rcchester, MN 55901, Tel: 507-268-3371; SIs. Mgt: 
John Horton .,. .•..•. . .. .. ..•. . .. ..•. .. ..•.•.•.• C·1039 

EMC TECHNOLOGY INC, 1971 Old CUIhbert Rei. Cherry 
HiI~ NJ 08034, Tel: 808-429-7800, TWX: 710 898 0193, 
FAX: 808-4~14; FSC Nc.: 24602; Empl: 75; SIs. Mgt: 
Paler SamiIschew 

EMDS, INC_ 18618 Oakmont Ave.. Gaithersburg. MD 
20877, Tel: 301-84().5710, FAX: 301--1140-8589; SIs. Mgr: 
Patrick E. Roney .. .. .. .. .. . .. .. .. .. . .. .. .. . . .... 001250 

EMERSON, INDL CONTROlS DIV, 3300 Standard St, 
Santa Ana. CA 92702, Tel: 714-545-5581, TELEX: 67-
8460, FAX: 714-540-6718; Empl: 800; SIs. Mgt: W. Sgrc; 
Dist. Mgr: S. Leschin 

Please call factory lor sales offices and nearest rep. 

EMERSON & CUMING, W. R Grace & Co.. 59 Walpole 
St, Canton, MA 02021, Tel: 617~6-3300, TWX: 710-348-
1324; E/11lL: 0500 

EMHART CANADA, L TO, See Mallory Components 
Div. 

EMICO INC, Box 368, Dublin, PA 18917, Tel: 215-248-9330, 
FAX: 215-248-9336; FSC Nc.: 85925; Empl: 100; SIs. 
Mgr: C. Altschul 

EMI GENCOM INC, See THORN EMI Gencom Inc. 

EMI TECHNOLOGY INC, See THORN EMI 
Technology Inc. 

EMM SEMI, SUB OF EM & M, See GTE Microcircuits 

o I~ol 
FAX: 317-823-4835 

EMPRO MANUFACTURING COMPANY, INC., P.O. 
Box 26060, Inc:Ianapolis. IN 46226. Tel: 317~3-4478; 
E/11lL: 25 .. .... .......... ................ .... ... 001251, 

Local Sales Offices & Reps 
CA La Canada, Brooks-Moore & Assocs. 

CA Orange, Brooks-Moore & Assocs. ..... 
CA Santa Ana. Brooks-Moore & Assocs. " 
GA Atlanta. Brownell Electro Inc. .•••.•.•.• 
IL Chicago. Best Rep Co. .............. .. 

818-790-8358 
714-771-1220 
714'544-8900 
404-762-5181 
31:Hl92-1055 
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MA Bur1inglon, E.I.L Instr. .•...........•... 617-272-9450 
NJ Bellevil~ D. F. Tobias & Co. ..•.••.••. 201-751-8680 
OH Cleveland. Weschler EIec. Corp. ..•.•. 216-;!3&-2550 
PA Philadelphia, Sunshin8 Sci. IllSb'. Inc.. • . 215,673-5600 
TX Ar1ingIon, Ev Smith Sis. ............... 817-572-2911 
TX Houston, Ev Smith Sis. ••••..••.•••.•• 713-931-1)403 

Local DistJibutcrs 
CA Dublin, SId. Meter Lab .... '............ 415,628-4837 
CA GIerdaIe, IllSb'. Meter Specialties ..... 816-243-0416 
CA S. Pasadena, cae IllSb'. & Svc., Inc. ... 213-258-0578 
LA Harahan, IndL Instrs. Works ••.••.•.•.• 504--733-8355 
MD Spart<s. E.LL Instrs. ............•...... 301-nl-4800 
NJ BeIIevII~ MIscQrp •.•.•••••••..•.•..•• 201-751-1190 
PA Norristown, Kimberly-James •.....•... 215,666-7186 
TX Beaumont, Straughn EIctrns. . . . . . . . . . . 409-836-4563 
TX Houston, American Analog ........... 713-941-7265 
TX Houston, Meters & Instrs. •.•.......•.• 713-644-1631 
WI MilWaukee, E-M Instrs. •.•••.••.....•.• 414-272-n99 

EMR DATA SYSTEMS,OIV. SANGAMO: WESTON, 
Box 3041, Sarasota, FL33578, Tel: 813-371-11811,lELEX: 
052-890, TWX: 810-864-0406; EmpL: 1100; SIs. Mgt: F. V. 
Hinkel 

EMS 
FAJ(:71~838-2967 

E.M-s., Div. of Sandberg Industries, 2922 Dow Street, 
Tustin, CA 92680, Tel: 714-669-9473, TWX: 910-595-
2767; EmpL: 125; SIs. Mgt: Duane Halverson, Opers. Mgr.; 
Oist. Mgt: ~ Kennedy ...................... C'I72& 

Local Sales Offices & Reps 
OH Mansfield, Ralph Meckling Assocs. . . . . 41 ~526-2352 
TX Austin, Allied Camps., Inc. . . ..... ••.. .. 512-256-7558 
TX Dallas, Allied Camps., Inc. . . . . . . . . . • . .. 214-238-0408 
VA Reston, Tytronics Tech. Sis. •.....•... 703-620-4600 

EMS DEVELOPMENT CORP. 100 Sea La., 
Fanningdele, NY 11735, Tel: 516-293-7900, TWX: 51G-
224-6480; FSC No.: 51435; EmpL: 125; SIs. Mgt: Ed 
Simkovich 

MILITARY SPECIFICATION 
INDUSTRIAL AND COMMERCIAL 

FULL LINE AUTHORIZED DISTRIBUTOR 

~~ 
ELECTRIC SWITCHES 

INCORPORATED 

2478 Fletcher Dr. los Angeles, California 90039 

213-660-1310 
. C.ALL TO LL FREE 

NATIONAL: 1300-421-8855 
CALIFORNIA: 800-252-4640 

FAX: 213-660-5130 
TVVX: 910-321-2971 

UNSTOCK). 

~l".~~r;: 6. POWER RECEPTACLE 

~ " MULTI·PUSH BUTTONr. .' H~~_) __ .~ 
2.,AUDIO PLUG ~ 

1. CONNECTOR 

5. AUDIO PLUG 8. CONNECTOR 

8 SEE COMPLETE PRODUCT 
. LINE UNDER SWITCHES 

SECTION 5100 

4. FREE LlNECARD ANDU ST 
3. AUDIO RECEPTACLES CATALOG 20EY ON. REO E 

'CUSTOM ENGRAVING & TAMPO.-PRINTTO YOUR SPECS. 

, Manufacturers and Sales Offices Directory 

EMTRONIX CORPORATION, LEM, SA,. Geneva ENERGY CONCEPTS INC. 52050 AvenidaEncinas, 
SWitzerland,NI14W.19225CIintonDr.Germantown,WI C8rIsbad, CA 92008, Tel: 61~2202, lELEX: 01830, 
53022, Tel: 414-255-2620, ESYLNK: 6~38203, FAX: FAX: 819,438-0694; FSC No.: 01830; EmpL: 16; SIs. Mgt: 
414-255-0653; EmpL: 53; SIs. Mgt: Richard Koerber Tom O'Connell 

Local Sales Offices & Reps 
CA Saratoga, Edward King & Assocs... .. . 406-867"2111 
IL Schaumburg, PosiTech Sis. .. . .. .. .. .. 312-960-9407 
IN Canne~STB & Assocs. ............... 311-844-9227 
WI Colgate, Rep I & Assocs., Inc.· .. .. .. .. • 41.4-626-4016 

EMULAnON TECHNOLOGY, INC., 23688 Walsh Ave, 
Bldg. D. Santa Clara, CA 95051, Tel: 406-982-066(), lELEX: 
961886, FAX: 406-982-0664; Erf1lL: 7; SIs. Mgr: Joseph J. 
Bagllere, Jr. .................................... C'1326 

Local DistJibutcrs 
CA Monterey, Adams/MacDonald Entrps. 

.. .... .. .. .. .. .. .. .. .. .. . . .. . .. . .. ..... 408-373-3&07 
TX Allen, Prime Distributing Co. .......... 214-231-0170 

ENCLOSURE CORP. 2900 Wharton Ad, Brislo~ PA 
19007, Tel: 215-785-2900, FAX: 215-785-2960; FSC No,: 
32360; EmpL: 120; SIs. Mgr; Gene Goldner 

ENCODER DIV. LITTON SYSTEMS, INC. See Litton 
Encoder Div. 

ENCODER PRODUCTS, 1601B Dover I'Id., Sandpoint.lD 
83864, Tel: 206-263-8541, TWX: 51 G-n6-1595; Empl: 70; 
SIs. Mgt: Vance Conner 

ENDEVCO, 30700 Rancho Viejo Ad, San Juan Capislrano, 
CA 92675, Tel: 7.14-493-8181. lELEX: 66-5608, TWX: 
910-596-1415; FSC No.: 95411; Empl: 400; Sis, Mgr:D. 
McMahon 

ENDICOTT COIL., 24 Charlotte St, Binghamton, NY 13905, 
Tel: 607-797-1263, TELEX: 932411; EmpL: 110; SIs.Mgr: 
Thomas E. Frank 

FAJ(: 607-754-9255 
ENDICOTT RESEARCH GROUP, 2&01 WayneSt, P,O. 

Box 269, Endicott, NY 13760, Tel: &07-754-9187, TWX: 
51G-252-o155; FSC No.: 63312; Empl: 150 
... , .•.••..••.•..•••.• ,.. .• 8.1063-1065; 001718-1719 

Local Sales Offices & Reps 
AZ Phoenix, FiM-Pet Co.. Inc. .. ,......... &02-954-0301 
CA Irvine, Component MkIg. Assocs....... 714-951-5950 
CA Saratoga, Testco ..................... 406-253-1900 
CA Solana Bch. Component MkIg. Assoc. 

co LiIIIeIon, MAC ...................... .. 
cr BIoomIieId,Sands Co./Sir Assocs. ... . 
FL MeiIIand, ElA. Inc. ." ................ .. 
GA Atlanta, Wallace Electronics .... , .•.•. 
II. Elk Grove Villege, Carlson EIctrrL Sis. 

IN Indianapolis, PrecisIon EIctrrL Cofr1ls. 

61 ~266-4612 
303-794-4684 
203-243-9343 
305-660-9600 
800-334-3518 

312-956-8240 

.... , ....•.. " ..•.••. , ...•..•...• , .•.•. 317-842-3740 
IA Cedar Rapids, Carlson EIctrn Sis. ..... 31~3n-6341 
KS WIChita, Palatine .. .. . .. .. . .. .. .. • .. . •. 31 ~365-8071 
MA WesIford, SIR Assocs. ................ 617-692-2500 
MI West Bloomfield, Grannemen & Mize 

.................................. , . .. • 317-84&-2000 
MN Minneapolis, OEM Prods. ............. 612-541-()236 
MO Hazelwood, Palatine .................. 314-839-0800 
NJ Uvingston, Eagle Sis. Co. ............. 201-992-2030 
NY Jericho, Metro-Tech.................. 516-935-3330 
NY Rochester, H. C. Johnson Agencies .,. 716-586-07n 
NC K8I'I18ISVi1~ Wallace Electronics...... 91~2742 
OH Worthington, EIctrn Sis. & Technlg. ... 614-438-2&22 
PA Glenshaw, H. C. Johnson Agencies ... 412-487-1246 
PA King of Prussia, F~alta Assocs. 

.•..•..•.•.••••. .. ..••. . ..•.. .•.••. .. .• 215-337-Q211 
TX Austin, Component Technlg. .......... 512-250-2450 
TX Dallas, Component Technlg. .......... 214-783-8831 
TX Houston, Component Technlg. ........ 713-961-1262 
UT Salt lakeCity, MAC .................. 303-7_ 
WA BellevueiTestco...................... 206-454-7422 
WI MilWaukee, Carlson EIctrrL Sis. . •• . . . • . 414-476-2790 
Can Toron1o, Ont, Norgay Entprs., Ltd. ..... 416-2~9663 

ENERCO, INC., 9615 W. MaJginai Way S. SeetIIe, WA 
96108, Tel: 206-762-1422; EmpL:'5; SIs. Mgt: Lee Rabie 

ENERGETEC SYSTEMS, INC. 130 E. Sl Charles Ad, 
Carol S1reem, R. &0188, Tel: 312-653-1920, lELEX: 91G-
380-8574; EmpL: 40 

Local Sales Offices & Reps 
CA carlsbad, Energy Concepts ........... 61~2202 
IL Wilmette, EnergyConceptsCen: ...... 312-256-6197 
Can BramaJea. Ont, EC Battery Canada Corp. 

.......................... :............ 416-456-4572 
Can Mississauga. Ont, EC BatIefy Canada Corp. 

........................ , .. . .. ... .. .. .• 416-624-6626 

ENERGY ELECTRONIC SYSTEMS, INC. 9486 
Deereco Ad, Timonium MD 21093, Tel: 301-252-2240, 
&00-233-4544. FAX: 301-561-5412; EmpL: 35; SIs. Mgt: 
Mike Lynch 

ENERGY ENGINEERING. At 4, Box 330, Fayettevil~ AR 
72701, Tel: 501-521-4707; EmpL: 3; SIs. Mgt: David F. 
Scott; Oist. Mgr; DavidF. SooI\ 

FAJ(: 301-699-8107 
ENERGY , LTD., 4714 Upshur S1reet, Bladensburg. MD 

20710, Tel: 301~1144; EmpL: 10 ........... 002099 

Local Sales Offices & Rep8 
MD Bladensburg. Energy, Ltd. ............. 301~1144 

Local Distributors 
MD Bladensburg. Energy, Ltd. ............. 3OHI~1144 

ENERGY SYSTEMS, 21550 Oxnard St, WOOdland Hills, 
CA 91367. Tel: 805-273-0547; EmpL: 25 
. •.... , •• , .•....•. , ••.••.... , •.. ..•. 001252,2100-2101 

ENGELHARD CORP. Menlo PI<, cN4b, EdIson, NJ 08818, 
Tel: 201~2-&DOO. &00-932-0444 (in NJ), lELEX: 13-
8552 

ENGINEERED ASSEMBUES CORP., 429 Getty Ave., 
Clifton, NJ 07011, Tel: 201-340-0&00, 1-8OO-4-BATTERY. 
FAX: 201-340-0623;EmpL: 50; SIs. Mgr: P. Teen; Oist. 
Mgr; p, Teen •. , ••.•...•..•......•..•..•..•..... 001455 

Local Sales Offices & Reps 
FL Orlando, Engrd. Assemblies Corp. ..... 407-29HI710 
GA AI1anIa, Engrd. Assemblies Corp. , . . . . . 404-525-0676 
MA Boston, Engrd. Assemblies Corp. ..... 617-227-5455 
NC Raleigh, Engrd. AssembI'oes Corp. ..... 91~79G-97oo 

ENGINEERED COMPONENTS CO. P. O. Elox 8121, 
San Luis Obispo, CA93403-8121, Tel: 805-544-3800, FAX: 
805-544-8091; FSC No.: 32440; EmpL: 250 

ENGINEERED MAGNETICS, INC. A Fleet Aerospace 
Company, 13041 Cerise Ave., Haw1home, CA 90250, Tel: 
21~79-0111, TWX: !lICl-325-6208; FSC No.: 06509; 
EmpL:250 

ENGINEERING DESIGN & SLS. One EDS. Way, 
Danvil~ VA 24540, Tel: 804-&85-7073, FAX: 804-&85-
7228; Erf1lL: 62; SIs. Mgt; MaIk Gignac 

ENGINE SYSTEMS DlVISK>N, Simmonds Precision, 
P.O. Box 310, NorwIch, NY 13815, Tel: 607-335-5000, 
TWX: 51G-261-7n6; EmpL: &50; SIs. Mgr: G. T. Bumhem 

ENGLER INSTRUMENTS OPERATION, See Stemco 
Instruments, Colt IrIds. 

ENI, INC., Emerson Electric Co., 100 Highpower Road, 
Rochester, NY 14623, Tel: 716-42'1-6300, lELEX: 671-
1542 ENI UW, FAX: 716-427-7839; EmpL: 220 
................................................. 001011 

Local Sales Offices & Rep8 
AI- Huntsville, Teqspec ... .. .. • .... ... .... 205-721-1701 
AZ . Tempe, Trembly Assocs. .............. 602'967-2058 
CA Los AlIDa, Jay Stone Assocs. ....• ;... 415-946-4563 

680 North American offices·only. For worldwide reps & distributors, see VoL·W. EEM1988 



Manufacturers and Sales Offices Directory 
CA Los Angeles, McOougaII/McLaughlin Co. 

.....•..•...•..•....•....•..•.....•..•. 213-477-8556 
CA Santa Clara, EN~ Inc. ...•........•.••. 408-727-0993 
co Wheat Ridge, Trembly Assocs.. . . . . . • 303-421-8900 
Fl Palm Harbor, Teqspec ................ 813-785-2276 
GA Norcross. Teqspec ................... 404-242-7215 
IL Elmhursl, Seelor Engrg................ 312-530..7850 
IN Indianapolis. Seelor Engrg. .. .. .. .. .. .. 317-842-1120 
KS Lenexa. Ramsey Assocs. ............. 913-541-1007 
MD Silver Spring. Gawler Knoop Co. ...... 301-589-4406 
MA WesIIord. ICS Assocs. ................ 617-892-3545 
MI Madison Heights. WKM Assocs. ...... 313-588-2300 
MN MinneapoHs. Seelor Engrg. • . . . . . . . . . . . 612-593-1809 
MO St louis. Ramsey Assocs. ............ 314-532-9386 
NV Las Vegas. Trembly Assocs. .......... 702-739-9770 
NM Albuquerque. Trembly Assocs. ..... , " 505-266-8616 
NV Great Neck. RTI, Inc. .................. 516-829-3770 
NV Rochester, T_ep. Inc. ............... 71 &-588-871 0 
NY Whilnay PI.. T_ep. Inc. .............. 607-692-3705 
NC Winston Salem. Teqspec ............. 919-765-5553 
OH Dayton. WKM Assocs. ................ 513-434-7500 
OH Independence. WKM Assocs. ......... 21 &-524-5930 
PA Holicong. John Bell Assocs. .......... 215-794-7075 
PA Philadalphia. WKM Assocs. ........... 215-924-6228 
TX Houston, Laar Assocs. . . . . . . • . . . . . . . .. 713-48&-7893 
TX Richardson, Laar Assocs. ............. 214-231-5388 
lIT N. Salt Lake. Trembly Assocs. ........ 801-295-4703 
WI Milwaukee. Seelor Engrg. ............. 414-352-8280 
Can Downsviaw, Rayonics Scientific ....... 41&-73&-1600 
Can St Laurent, Que.. Rayonics Sci. Inc. . . • 514-335-0105 

ENTECH CORPORATION. 17A Herman Drive. 
Simsbury, CT 08070, Tel: 203-658-2740, 203-651-9557 
................................................. a·I701 

ENTECH SYSTEMS, INC, 17B Herman Dr. Simsbury, CT 
08070, Tel: 203-651-9557; Sis. Mgr: A. D. Jorczak 

ENTERPRISE SYS. CORP, P.O. Box 698, Dover, NH 
03820, Tel: 603-742-7363; Empl.: 40; Sis: Mgr: G. E. 
Perrine 

Entran 
FAX: 201-227-6865 

ENTRAN DEVICES, 10 Washington Ave.. Fairfield. NJ 
07006, Tel: 201-227-1002, 800-635-0650, TELEX: 130-
361; Sis. Mg,: Hadley N. Scottland ...... a.I888-1889 

Local Sales Offices & Reps 
AZ Phoenix. J. Smtth & Assocs. .......... 602-267-0981 
CA Long Beach, Saber Emprs. . . . . . . . . . . .. 213-595-5646 
CA Pleasanlon. Sacco Assocs. ........... 415-484-1030 
CA San Diego, Saber Emprs. ............. 619-271-1523 
CO Colorado Springs. J. Smtth & Assoc. .. 303-597-5343 
CT Hamden. Pond Tech. SIs. ............. 203-281-0005 
CT Wallingford. Pond Tech. SIs. .......... 203-284-1500, 
FL Clearwaler, Structural Engrg. & Tast Sve. 

.....................................•. 813-442-7767 
GA Smyrna. Quantum Meas. . . . . . . . . . . . . .. 404-433-0093 
IN Indianapolis. Stress Analysis .......... 317-254-1475, 
IN Plainfield. Stress Analysis Svcs........ 317-839-8235 
MA Waltham Pond Tech. SIs. .. .. . . . . . .. .. 617-890-5535, 
MI Hartland, Stress Analysis Svcs. ....... 313-632-6110 
NJ Budd Lake, Measurements, Inc. ....... 201-770..1281 
NM Albuquerque, J. Smtth & Assocs. .. . . .. 505-345-6501, 
NY Clarence, Trott Electms. .•............ 716-634-6500 
NY Pittsford. Trott Elctms. ...•............ 71 &-58&-8251 
NC Chapel Hill, Quantum Meas. .......... 919-933-7408 
OH Dayton, Stress Analysis Svcs. . . . . . . . . . 513-422-7900 
OH Medina. Stress Analysis Svc. ......... 21 &-725-7733 
OR Bend. Data Signal .................... 503-389-2661, 
PA Carnegie. Stress Analysis. . . . . . . . . • . .. 412-344-5555, 
PA Exton, Measurements. Inc ............. 215-524-0310 
VA Fredericksburg. Measurements. Inc. ... 703-373-5520 
Can Ontario, Intartechnology .............. 41 &-445-5500 

ENTRELEC, Cogenel, Inc, 2 Ram Ridge Rd.. Spring 
Valley, NY 10977, Tel: 914-425-7460, FAX: 914425 8108; 
Empl: 50; Sis. Mg,: F. D. Leyneer1 

ENVIRONMENTAL COMM, 3150 Pullman St.. Costa 
Mesa. CA 92627, Tel: 714-557-7800, TWX: 910-595-1781; 
FSC No.: 16450; Empl.: 65; Sis. Mg,: Robert Danish 

ENVIRONMENTAL CONTAINER SYS., INC., See 
ECS Composites 

EOTEC CORP, 420 Frontage Road. W. Haven, CT 06516, 
Tel: 203-934-7961, TELEX: 356190; Empl: 42; SI8. Mg,: 
W. Nik Damuck 

EOTEC CORPORATION. 3M Corporation, 420 
Frontage Road, Wast Haven. CT 06518, Tel: 203-934-
7961, TELEX: 356190; Empl: 24; SIs. Mg': Brian McCann 

EPAC:GARDNER METAL CO, 4820 S. Campbell Ave.. 
Chicago, IL 60632. Tel: 312-847-0100, TWX: 910..221-
2510 

-~-----------.-~ 
OON'TPLUGIN WITHOUT US. 

FAX: 714-491-8644 
E.P.D., 1045 So. E.ast Street. Anaheim. CA 92805-85os. Tel: 

714-52Q..0881, 1-800..343-1813, TELEX: 678870 
ATTN:EPD; Empl: 150; Sis. Mg': M8l"IrE. Dilley 
................................................. 002113 

Local Distributors 
CA Santa Ana. Micro D ................... 800-642-7631 
IL Des Moines. UnKed Stationers........ 800-323-1783 
MN Edlna. Radix ..... . . .. • . • . .. . . .. .. . . . .. 800-328-3004 
NY Buffalo,lngram Software.............. 800-82&-7250 
NY Melville. Arrow Elctms. ................ 518-391-1847 
NY Plainviaw, Global Computers ......... 51&-752-2299 
TX Dalles. HaI~MarI< Elctms. .......•..... 214-343-5000 
TX Ft Worth, Alliad Elctms................ 817-33&-5401 
Can Concord. Ont.. Ingram of Canada ....• 41 &-738-1700 
Can Ontario, Ont. Computerland of Canada 
Can Toronlo, Ont.. Faber-Castell ........... 41&-259-5051 

EPD 
ELECTRONICS INC. 

FAX: 213-515-5011 
EPD ELECTRONICS, INC., 16921 S. Wastem Ave. Ste. 

110, Gardena. CA 90247, Tel: 213-323-7771, TELEX: 691-
738; EmpL: 6 ............................ 001063, 1720 

Local Sales Offices & Reps 
IA Burlingfon. JS Ridge Entprs.. Ine. ...... 319-754-8745 
NJ Bricktown, Bryan EIctm. SIs. Co. ...... 201-840-8487 
OR Portland. Dale G. Weber Co. .......... 503-234-0686 
TN WhKe House, Apple SIs. & Mktg. ...... 615-672-4496 

E.P.E. CORP, P.O. Box 5238, Manchester, NH 031 os. Tel: 
803-669-9181, TELEX: 943536; Empl.: 65; Sis. Mg': 
James D. Bell; Dist. Mg,: Thomas S. Bell 

EPE TECHNOLOGIES, INC, 1680 Scenic Avenue. Costa 
Mesa. CA 92626, Tel: 714-557-1636, TELEX: 163535; 
Empl.: 525; Sis. Mg,: Joe T. Amos. Jr. 

EPIC, INC, 150 Nassau St.. New YOI1<, NY 10038, Tel: 212-
349-2470, TELEX: 12-6531; Empl: 8; Sis. Mg': Peter 
Letica 

EPOXYLITE CORP, 9400 Toledo Way, P.O. Box 19671, 
Irvine, CA 92713, Tel: 714-951-3231, FAX: 714-472-0980; 
FSC No.: 11147; Empl.: 60 

EPOXY TECHNOLOGY, INC, 14 Fortune Dr. Billerica. 
MA 01821, Tel: 50&-667-3805, 800-227-2201, TELEX: 94-
7140, FAX: 50&-663-9782; FSC No.: 33246; Empl: 18 

Local Sales Offices & Reps 
AZ Phoenix. Wadsworth/Bryant .......... 602-275-7366 
CA Atherton, Wadsworth/Bryant. ......... 415-321-3619 
CA Hacienda Heights, Wadsworth/Bryant 

IL Chicago, E. Przechera SIs. Co ........• 
MA Newton, Normell Assoc. .. ........... . 
MI Royal Oak. William Hynes Assocs. ... . 
NY Fair Haven. Feikert Assoc. .: ........ .. 
NC Carrboro, G. Wood Assocs. .......... . 
OH Dayton. Berberich Assoc. . ........... . 
PA Bathlehem. Microstar ................ . 
TX Dalles. C & J ASsocs. ................ . 

81 &-330..5592 
312-725-1933 
617-969-5478 
313-541-8496 
315-652-5577 
919-967-9360 
513-433-0342 
215-867-0612 
214-45D-5886 

EPSCO, 1020 W. Fullerton Ave.. Ste. D, Addison,lL 60101, 
Tel: 312-543-0410; FSC No.: 53003; Empl: 8 •.. 001721 

Local Distributors 
AR Little Rock. Carlton-Bates Co. ......... 501-562-9100 
CA San Francisco, VWR Scientific Ine. . . .. 415-46&-7150 
CA Santa Barbara. Abbecon callne. ...... 805-96&-0810 
CO Aurora. Jet EIc1ril. Supp. .............. 303-384-1000 

EPSON 
Fl Marathon. Marathon Wholesale Electric Supply 

.•...•.•..•..•.••.••.........•......... 305-743-2262 
Fl Miami, Aero Quality Sis. ••.•••••.•..•• 305-592-5055 
HI Honolulu, Honolulu EIctm. ....•....• :. 808-949-5564 
IL Elmhursl, McMaster-carr Supp. ....... 312-834-9600 
IL SkokIe. Sargent-Welch Sci. ........... 312-877-0600 
KY Louisville, Peertess EIctm. Equip. ..... 502-837-7674 
LA New Orleans, Radio Parts ............ 504-581-5959 
MA Woburn. Rainin Instr. Co. ............. 617-935-3050 
MO Kansas City, Walters RadIo Supp...... 81&-531-7015 
NJ Bridgeport. VWR Scientific Corp. .....• 809-487-2600 
NY Syracuse, Stawart W. Smtth Inc. •...•. 315-422-0323 
OH Warren. Rem EIctms. SUpp. ........... 21 &-373-1300 
PA Philadalphia. Jan Indl EIec. Co. ....... 215-922-1321 
PA Pittsburgh, Fischer Scientific Co. .. . . .. 412-582-8300 
RI Providence. A & J Dislrs..lnc. ......... 401-421-0991 
SC Cheriaston. Wholesale lnels. Elec. ....• 803-722-2634 
TX Dalles. Wholesale EIctms. ...•........ 214-824-3001 
TX Ft Worth. Alliad EIctms. . ... .. .. .. ... .. 817-33&-5401 
TX Houston. Angie EIctms. SUpp. . . . . . . . .. 713-659-8386 
lIT SaIl Lake City, Ballard Supp. Coip. .... 801-972-2435 
VA Norfolk. Avec EIctms. ................. 804-627-3502 
WI Milwaukee. Industrial EIctms. Supp. .•. 414-27&-1212 

EPSCO MICROWAVe. EPSCO, Incorporated. 411 
Providence Hwy. Westwood. MA 02090. Tel: 617-329-
1500, TWX: 710..34&-0484; FSC No.: 15694; Empl: 240; 
Sis. Mg,: John M. Shalhoub 

EPSILON-LAMBDA ELCTRNS. CORP, 427 Stevens St.. 
Geneva.1L 80134, Tel: 312-232-9611, FAX: 312-232-9613; 
Empl: 25; Sis. Mgr: W. Cavallo 

'EPSON 
FAX: 213-539-6423 

EPSON AMERICA, INC., 3415 KashiwaSt.. Torrance, CA 
90505, Tel: 213-534-4500; Sis. Mg': HideoAkiyarna 
.................................... '" .. " A·I393-1395 

Local Sales Offices &.Reps 
AL Huntsville. The Novus Grp.. Inc. •..•. . . 205-534-0044 
CA Canoga PI<. Sager Elctms..lnc. ....... 81&-712-0011 
CA Cupertino. Costar Inc. ............... . . 408-446-9339 
CA Encinttes. Beger EIctms.. Inc. .. . . . . . . . . 619-944-4188 
CA Fountain Valley, Beger Elctms..lnc. •.• 714-957-3367 
CO Westminster, InIl Magnaproducts, Inc. 

....................................... 303-650..1903 
CO Westminster, Wastem Region Mktg, Inc. 

. . . . • . . . . .. . . . .. . .. . . . . .. •• . • . . . • . . . . . . 303-43Q..8883 
Fl Casselberry, Dyne-A-Mark Corp. ...... 305-831-2822 
FL Clearwater, Dyne-A-MarI< Corp. ....... 813-441-4702 
Fl Ft Lauderdale. Dyne-Mllark Corp..... 305-771-8501 
GA Ulbum. The Novus Grp.. Inc. .......... 404-381-1015 
IL Itasca. LTD Technlgs.................. 312-773-2900 
IN Indianapolis. C C Electro Sis, Inc. ...•. 317-255-1508 
IN Valparaiso,lntl Magnaproducts,lnc. ., 219-465-1988 
KS Shawnee Mission. Microtronics. Inc. •.. 913-262-1444 
MD Ellicott City, Technlg. Sis. Assocs. •.•.. 301-461-7802 
MA Needham HgIs, Rosen Assocs..lnc. .. 617-449-4700 
MO St Charles, Microtronics, Inc. •..•••... 314-94&-8500 
NJ Parrm, JMR Sis, Inc. ...•..• ,.......... 201-254-8484 
NY Pittsford.;;:1com Sis.. Inc. .............. 71 &-385-1400 
NY Skaneateies. Eloom Sis, Inc. .•.....•.. 315-685-8967 
NY Wading River, JMR SIs, Inc. •........• 51 &-929-5756 
NC Raleigh, The Novus Grp..lnc. ......... 919-833-7771 

Engler 
lO~vg~O 8. La~.~. :st Counters Relay & 

and . •• SWitches 
Meters ~ ~ Olstnbutor 
in Stock ''''!!fI!II __ P'" In the World 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

EEM 1988 North.American offices only. For worldwide reps & distributors, see Vol. W. 681 



EPSON 

OH Elyria, J. D. Babb Assocs. ........ :.... 216-323-7081 
OK Tulsa, Nova Mktg. .................... 916-660-5105 
OR Portland, Elc1m. Engrg. SIs., Inc. ..... ;. 503-639-3978 
PA Hunlingdon Valley, Omega Elc1m, Inc. 

....................................... 215-947-4135 
TX Austin, Nova Mktg. ................. , .. 512-343-2321 
TX Dallas, Nova Mktg. .. .. .. .. .. .... .. .... 214-75D-6082 
TX Houston, Nova Mktg. ................. 713-986-6082' 
UT SaK Lake City, Westem Region Mktg., Inc. 

. . .. . ... .. .. .. . .. . .. . .. . .. . .. .. . . . . . . .. 801-486-1646 
WA RedmOnd. EIc1m. Engrg. Sis., Inc. ..... 206-883-3374 
WI Milwau~ee, L TO Technigs. ............ 414-774-1000 

Local Distributors 
CA Orange, Orange Electro Meclt ......... 213-215-0800, 

714-937-0714 
CA Sacramento, I.E.C. .................... 303-292-5537 
CA Tustin, Image Elc1ms. . . . . . . . . . . . . . . . .. 714-259-0800 
IN Indianapolis. Mar EIc1ms. ..... c.. .. ... 317-833-6699 
PA Philadelphia, Almo Corp. .............. 215-696-4000 
TX· Dallas, Omni Pro EIc1ms. ............. 214-233-9368 

EQUIPTO, 225 S. Highland Ave., Aurora, IL 60507, Tel: 312-
859-1000,800-323-0801, TWX: 910-232 0845, FAX: 312-
859-3255; Empl.: 300; Sis. Mgr: Ralph ZeUinger 

EQUIPTO ELECTRONICS CORP., 351 Woodlawn 
Ave., Aurora, IL 60506, Tel: 312-897-4691, FAX: 312-897-
5314; FSC No.: 14oo2;MuHiple; Emp~: 90; Sis. Mgr: Kent 
Jamig .................................... C·l042-1051 

ERA POLY-PLANAR DIV, See Poly-Planar. Inc. 

FAX: 203-379-8861 
ERA/REFAC ELECTRONICS. INC., West Hill Rd., 

Winsted, CT 06098, Tel: 203-379-2731, TWX: 710-449-
6464; FSC No.: 28564; Empl.: 200; SIs. Mgr: Phillip J. 
Brown .......................... ' a.l067. 1816; 001722 

DELAY 
LINES 

Promoting Confidenc~ . 
With Quality" 
Delay Line!) 

.. Delay Lines (active.,passive) eTrans
formers (switching type. all ferrite 
constructions) e Inductors (ferrite 
constructions. powder iron) e Other 
Specialty Magnetics e Epoxy Molded 
Headers and cases for encapsulation 

USA (714) 336-3561 TWX: .910-595-
1578 DATAN USLKARIN FAX #: (714) 
337-2155 
HONG KONG 5c623858. 5-648477 
TLX: 780 76336 DATAN HX FAX #: 
5-657214 

c:n::> Datatronics 
A. DIVISION OF OATAMA:1.. ElECTRONICS 

Manufacturers' and. Sales' Offices Directory 

Local Sales Offices & Reps 
p.;z Tem~, Allegro Assocs, Inc. 602,967-1337 
CA Long Beh, R.D. & D. SIs. Engrg. ....... 213-988-1116 
CA Los Anos. Elrepco. Inc .... , ........ : ... 415-961-0680' 

• CA Los Angeles, ERA-Fred Bender ....... 816-790-6822 
CO Longrnon~ Luscombe Engrg. ......... 303-772-3342 
CT Harnden,Datcom ..................... 203-286-7005 
CT Kensington. Norman Stacnelek Co. .•. 203-826-6161 
CT Winsted, ERA-Phil Brown .............. 203-379-2731 
FL Clearwater. Delmac SIs. .............. 813-447-5192 
FL Deerfield Beh, Delmac SIs. ........... 305-427-7788 
FL Longwood, Delmac SIs. ............... 305-831-0040 
GA Duluth, Dixie Tech. Mktg. ............. 404-381-5592 
IL Rolling Meadows. Eagle Tech. SIs. .... 312-991-0700 
IN Indianapolis. ~ Assocs ............. 317-642-4424 
MA WaHharn, Datcom .................... 617-891-4600 
MI Farmington Hills. Elcon MI. SIs., Inc. ... 313-855-3240 
MN Bloomington, Elc1rns. SIs. Agy. ........ 612-884-8291 
MN Minne"""lis. Holmgren Assocs. ....... 612-786-7641 
MO Florissan~ DeIHron Co, Inc. ........... 314-839-0033 
MO Kansas City. DeIHron Co. ........•.... 816-436-6445 
MO St Louis, Delnron Co .................. 314-839-0033 
NH Claremon~ Dattom ................... 603-543-0696 
NJ Englewood, SprungfNussbaum ....... 201-560-5666 
OH Dayton, Kelley & Assocs. ............. 513-274-3224 
PA Philadelphia, Beacon North ........... 215-287-5479 
TX Dallas, ERA-Ray Irion................. 214-357-7756 
TX Dallas, S.w. Mktg. Assocs ............. 214-341-8831 
TX Dallas, SW Mktg. ..................... 214-341-8631 
TX HOuston,SW Mktg. ................... 713-537-8166 
UT San Lake. Luscombe Engrg. Co ....... 801-532-4118 
VA Sterling. Beacon North, Inc ............ 703-476-2480 
Can Montreal, Que., Bestec Elc1ms., Ltd.. 514-643-1702 
Can Rexdale, Onl, Bestec Elc1rns., Ltd .... 416-674-1330 

LOCal Distributors 
CA Hawthorne, Electrosonic Comps. . . . . .. 213-970-0997 
CA Van Nuys. Electrosonic Comps ........ 816-986-4455 
IN Indianapolis, Advent Elctms. .......... 317-872-4910 
MA Wilmington. Heilind Elctrns, Inc ........ 617-657-4870 
NE Lincoln, Scott Elctm. Supp. . . . . . . . . . . .. 402-466-8221 
NJ Frenchtown, Sintec Co. ............... 201-996-4093 
NJ Mi~ord, Sintec Co. .................... 201-996-4093 
NY Farmingdale. SAl ..................... 516-293-2710 
NY Melville, SAl .......................... 516-293-2710 
ORI Beaverton, Hansen Elctms Corp. ..... 503-642-4455 
TX Farmers Branch, Force Elc1ms., Inc. ... 214-351-2050 
Can Point Claire, Que .• Future Elctrns. ..... 514-694-7710 
Can Scarborough. Onl, Carsten Elc1rns .... 416-751-5095 

ERA/TRANSPAC POWER SUPPLIES, West Hill 
Road, Winsted, CT 06098, Tel: 203-379-2731. TWX: 710-
449-6464, FAX: 203-379-8861; FSC No.: 96762; Empl.: 
200; Sis. Mgr: Ralph Schlote ... a·l067, 1816; 0·1722 

Local Sales Offices & Reps 
p.;z Tempe, Allegro Assocs., Inc. ......... . 
CA Long Beh., RD&D Engrg. . 
CA Los Anos. Elrepco. Inc. .............. .. 
CA Los Angeles. ERA .................. .. 
CO Longmon~ Luscombe Engrg. Co. . ... . 
CT Harnden, Datcom ......... ; .......... . 
CT Winsted, ERA ....................... .. 
FL Clearwater. Delmac SIs. ............. . 
FL Deerfield Beh., Deimac SIs. .......... . 
FL Longwood, Delmae SIs., Inc. 
GA Duluth, Dixie Tech. Mktg. ............ . 
IL Rolling Meadows, Eagle Tech. Sis., Inc .. 

602-967-1337 
213-988-1116 
415-962-0660 
818-790-6822 
303-772-3342 
203-286-7005 
203-379-2731 
813-447-5192 
305-427-7786 
305-831-0040 
404-381-5592 

....................................... 312-991-0700 
IN Indianapolis, D-M Assocs. ............ 317-842-4424 
MA Wattharn, Datcom .................... 617-891-4600 
MI Farmington Hills. Elcon Michigan SIs. Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. .. 313-855-3240 
MN Bloomington, Elctm. SIs. Agy. ......... 612-884-8291 
MN Minneapolis. Holmgren Assocs ........ 612-788-7641 
MO Florissan~ Delltron Co. Inc. ........... 314-839-0033 
NH Claremon~ Datcom ................... 603-543-0696 
NJ Englewood, SprungfNussbaum . . . . . .. 201-569-5666 
NJ Marnon, Beacon N. Inc. ............... 609-596-9456 
OH Dayton. Kelley Assocs. ............... 513-274-3224 
PA Philadelphia, Beacon North. . . . . . . . . .. 215-287-5479 
PA Sterling, Beacon North Inc. ........... 703-476-2480 
TX Dallas, ERA .......................... 214-357-7756 
TX Dallas, SW Mktg. ..................... 214-341-8831 
TX Dallas, SW Mktg. Assocs.lnc .......... 214-314-8831 
UT SaH Lake City. Luscombe Engrg. Co. .. 801-532-4118 
WA Seattle, Datacom Assocs, Inc. ........ 206-285-2525 
Can· Montreal Que., Bestec ................ 514-643-1702 
Can Rexdale, Onl, Bestec Elctms.Ltd. ..... 416-674-1330 

ERASER CO .• Box 4961, Syracuse. NY 13221. Tel: 315-
454-3237, TELEX: 93-7442, FAX: 315-454-3090; Empl.: 
45; SIs. Mgr: Linda S. Cahill 

ERBTEC ENGINEERING. INC., 2760 29th St. Boulder. 
CO 80301, Tel: 303-447-8750. TELEX: 386292. ESYLNK: 
62757032, FAX: 303-442-7960; Empl.: 18; SIs. Mgr: Allan 
L Kreibach 

Local Sa/es Offices & Reps 
AL Huntsville. JSI ............ .. 
CA Mission Viejo, I-Rep ................ :. 
CA Sunnyvale, Applied Sys. ............ .. 
IL Elmhurs~ Sector Engrg. SIs. ......... . 
IN IndianapoHs. Sector Engrg. SIs. ...... . 
MA Wayland. DanerfHayes .............. , 
MN Minneapolis. Sector Engrg.SIs. ...... . 
OR Bend. Datasignal ....... . 
WI MilWaukee, Sector Engrg. SIs. ........ . 

ERC. See Electronic Research Co. 

205-883-4183 
714-770-0107 
408-773-0616 
312-530-7850 
317-842-1120 
617-6\55-0886 
612-593-1809 
503-389-2661 
414-352-8280 

ERCONA. 101 MainfPatchogue Rd., Port JeUerson Sta, NY 
11776. Tel: 516-331-5500. TELEX: 283965; Empl: 10; SIs. 
Mgr: P. M. Westphal; Disl. Mgr: J. Barry 

ERDIE PAPER TUBE COMPANY. 1205 Colorado 
Avenue, Lorain, OH 44052, Tel: 216-288-0166 

ERGOTRON. INC, 1621 E. 79th Stree~ Minneapolis. MN 
55425, Tel: 612-854-9116. 800-326-9839. TELEX: 
4310015; Empl.: 25; SIs. Mgr: KeithA Jentoft 

ERICSON MANUFACTURING CO, 4215 Hamann 
Pkwy, Willoughby. OH 44094, Tel: 216-951-8000, TELEX: 
96-5390; SIs. Mgr: J. E. (Jay) EricsOn. Jr. 

ERIE TECHN. PRODS .• See Murata Erie No. Amer .• 
Inc. 

-ERNI COMPONENTS, 520 Southlake Blvd., Richmond. VA 
23236, Tel: 804-794-8367. FAX: 804-379-2109; Empl.: 
700; SIs. Mgr: James Garratt, VP. SIs. 

ESCAP PRODUCTS. 36 Central Ave., Hauppauge, NY 
11786, Tel: 516-234-3900, FAX: 516-234-3986; SIs. Mgr: 
Dave Hall 

Local Sales Offices & Reps 
p.;z Phoenix, Flexible Technlgs., Inc. ...... 602-996-6421 
CA Corona Del Mar, Motion Control of So. CA 

....................................... 714-675-0211 
CA Foster City. Portescap U.S, Inc. ....... 415-570-5140 
CO Denver. Motion T echnlg. .............. 303-692-9649 
MA N. Reading. Portescap u.S. Inc. ....... 617-664-3313 
MN Minneapolis, Portescap U.s., Inc ....... 612-835-1956 
NJ Fair Lawn, March Inds. .... 201-794-0088 
NY Hauppauge. Portescap U.S, Inc. ...... 516-234-3900 
OR Beaverton, Cascade Data Mktg. . . . . . .. 503-641-9266 
WA Bellevue, Cascade Data Mklg. ........ 206-747-6190 

r!:~ ELECTRONICS 
.. ...,....,. CORPORATION 

FAX: 201-947-0406 
ESC ELECTRO"'CS CORP., 534 Bergen Blvd., 

Palisades Pk., NJ 07650. Tel: 201-947-0400, TWX: 710-
991-9780; Empl.: 120 ....... A·1556-1573. 1653. 2215 

Local Sales Offices & Reps 
AL Huntsville. Murcota Corp. . ........... . 
p.;z Mesa, Sedco Sis. .................... . 
CA Culver City, Westaironics ............ . 
CA Santa Clara, Rodgers Assocs. ....... . 
CO Denver, Donohue Sis. Co. . .......... . 
FL Clearwater. Sigma Tech. Assocs. .... . 
FL Fl Lauderdale, Sigma Tech. Assocs. .. 
IL Elk Grove, Carlson EIc1m. SIs. Co. . .. . 
IN Indianapolis, J & W SIs. .............. . 
IA Cedar Rapids, Carlson Elctm. Sis. Co, 

KS Lenexa, Midwest Tech. Sis. .......... . 
MA Westboro, Bay Colony Reps Inc ...... . 
MN Minneapolis. R-J, Inc. ................ . 
MO Sl Charles. Midwest Teclt Sis. ...... . 
NY Great Neck, F & F Metro, Inc. ........ . 
NC Winston-Salem. Murcota Corp ........ . 
OH Cincinnati. Makin Assocs. ............ . 
OR Beaverton, Ravencraft .............. .. 
TX Plano, Zeus Engrg. .... : ............ .. 
VA Reston, Tytronics Tech. SIs. ......... . 
WI Milwaukee, Carlson Elc1m. SIs. Co. ... . 
EXP NJ, Palisades Pk., ESC Elc1ms. Corp. 

205-539-6476 
602-461-9069 
213-641-4122 
408-964-8110 
303-455-1719 
813-791-0271 
305-731-5995 
312-956-8240 
317-842-3740 

319-377-6341 
913-888-5100 
617-870-1930 
612-888-3661 
314-441-1012 
516-482-4080 
919-722-9445 
513-871-2424 
503-646-9261 
214-423-2027 
703-620-4600 
414-476-2790 

.............................•......... 201-947-0400 
Can Toronto, Onl, CEA Assocs. ........... 416-231-9717 

ESE. 142 Sierra St, EI Segundo, CA 90245, Tel: 213-322-
2136; FSC No.: 58525; Empl.: 25; SIs. Mgr: R. Mayers; 
Dis!. Mgr: R. Mayers 
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EPSON 

OH Elyria, J. D. Babb Assocs. ........ :.... 216-323-7081 
OK Tulsa, Nova Mktg. .................... 916-660-5105 
OR Portland, Elc1m. Engrg. SIs., Inc. ..... ;. 503-639-3978 
PA Hunlingdon Valley, Omega Elc1m, Inc. 

....................................... 215-947-4135 
TX Austin, Nova Mktg. ................. , .. 512-343-2321 
TX Dallas, Nova Mktg. .. .. .. .. .. .... .. .... 214-75D-6082 
TX Houston, Nova Mktg. ................. 713-986-6082' 
UT SaK Lake City, Westem Region Mktg., Inc. 

. . .. . ... .. .. .. . .. . .. . .. . .. . .. .. . . . . . . .. 801-486-1646 
WA RedmOnd. EIc1m. Engrg. Sis., Inc. ..... 206-883-3374 
WI Milwau~ee, L TO Technigs. ............ 414-774-1000 

Local Distributors 
CA Orange, Orange Electro Meclt ......... 213-215-0800, 

714-937-0714 
CA Sacramento, I.E.C. .................... 303-292-5537 
CA Tustin, Image Elc1ms. . . . . . . . . . . . . . . . .. 714-259-0800 
IN Indianapolis. Mar EIc1ms. ..... c.. .. ... 317-833-6699 
PA Philadelphia, Almo Corp. .............. 215-696-4000 
TX· Dallas, Omni Pro EIc1ms. ............. 214-233-9368 

EQUIPTO, 225 S. Highland Ave., Aurora, IL 60507, Tel: 312-
859-1000,800-323-0801, TWX: 910-232 0845, FAX: 312-
859-3255; Empl.: 300; Sis. Mgr: Ralph ZeUinger 

EQUIPTO ELECTRONICS CORP., 351 Woodlawn 
Ave., Aurora, IL 60506, Tel: 312-897-4691, FAX: 312-897-
5314; FSC No.: 14oo2;MuHiple; Emp~: 90; Sis. Mgr: Kent 
Jamig .................................... C·l042-1051 

ERA POLY-PLANAR DIV, See Poly-Planar. Inc. 

FAX: 203-379-8861 
ERA/REFAC ELECTRONICS. INC., West Hill Rd., 

Winsted, CT 06098, Tel: 203-379-2731, TWX: 710-449-
6464; FSC No.: 28564; Empl.: 200; SIs. Mgr: Phillip J. 
Brown .......................... ' a.l067. 1816; 001722 

DELAY 
LINES 

Promoting Confidenc~ . 
With Quality" 
Delay Line!) 

.. Delay Lines (active.,passive) eTrans
formers (switching type. all ferrite 
constructions) e Inductors (ferrite 
constructions. powder iron) e Other 
Specialty Magnetics e Epoxy Molded 
Headers and cases for encapsulation 

USA (714) 336-3561 TWX: .910-595-
1578 DATAN USLKARIN FAX #: (714) 
337-2155 
HONG KONG 5c623858. 5-648477 
TLX: 780 76336 DATAN HX FAX #: 
5-657214 

c:n::> Datatronics 
A. DIVISION OF OATAMA:1.. ElECTRONICS 

Manufacturers' and. Sales' Offices Directory 

Local Sales Offices & Reps 
p.;z Tem~, Allegro Assocs, Inc. 602,967-1337 
CA Long Beh, R.D. & D. SIs. Engrg. ....... 213-988-1116 
CA Los Anos. Elrepco. Inc .... , ........ : ... 415-961-0680' 

• CA Los Angeles, ERA-Fred Bender ....... 816-790-6822 
CO Longrnon~ Luscombe Engrg. ......... 303-772-3342 
CT Harnden,Datcom ..................... 203-286-7005 
CT Kensington. Norman Stacnelek Co. .•. 203-826-6161 
CT Winsted, ERA-Phil Brown .............. 203-379-2731 
FL Clearwater. Delmac SIs. .............. 813-447-5192 
FL Deerfield Beh, Delmac SIs. ........... 305-427-7788 
FL Longwood, Delmac SIs. ............... 305-831-0040 
GA Duluth, Dixie Tech. Mktg. ............. 404-381-5592 
IL Rolling Meadows. Eagle Tech. SIs. .... 312-991-0700 
IN Indianapolis. ~ Assocs ............. 317-642-4424 
MA WaHharn, Datcom .................... 617-891-4600 
MI Farmington Hills. Elcon MI. SIs., Inc. ... 313-855-3240 
MN Bloomington, Elc1rns. SIs. Agy. ........ 612-884-8291 
MN Minne"""lis. Holmgren Assocs. ....... 612-786-7641 
MO Florissan~ DeIHron Co, Inc. ........... 314-839-0033 
MO Kansas City. DeIHron Co. ........•.... 816-436-6445 
MO St Louis, Delnron Co .................. 314-839-0033 
NH Claremon~ Dattom ................... 603-543-0696 
NJ Englewood, SprungfNussbaum ....... 201-560-5666 
OH Dayton, Kelley & Assocs. ............. 513-274-3224 
PA Philadelphia, Beacon North ........... 215-287-5479 
TX Dallas, ERA-Ray Irion................. 214-357-7756 
TX Dallas, S.w. Mktg. Assocs ............. 214-341-8831 
TX Dallas, SW Mktg. ..................... 214-341-8631 
TX HOuston,SW Mktg. ................... 713-537-8166 
UT San Lake. Luscombe Engrg. Co ....... 801-532-4118 
VA Sterling. Beacon North, Inc ............ 703-476-2480 
Can Montreal, Que., Bestec Elc1ms., Ltd.. 514-643-1702 
Can Rexdale, Onl, Bestec Elc1rns., Ltd .... 416-674-1330 

LOCal Distributors 
CA Hawthorne, Electrosonic Comps. . . . . .. 213-970-0997 
CA Van Nuys. Electrosonic Comps ........ 816-986-4455 
IN Indianapolis, Advent Elctms. .......... 317-872-4910 
MA Wilmington. Heilind Elctrns, Inc ........ 617-657-4870 
NE Lincoln, Scott Elctm. Supp. . . . . . . . . . . .. 402-466-8221 
NJ Frenchtown, Sintec Co. ............... 201-996-4093 
NJ Mi~ord, Sintec Co. .................... 201-996-4093 
NY Farmingdale. SAl ..................... 516-293-2710 
NY Melville, SAl .......................... 516-293-2710 
ORI Beaverton, Hansen Elctms Corp. ..... 503-642-4455 
TX Farmers Branch, Force Elc1ms., Inc. ... 214-351-2050 
Can Point Claire, Que .• Future Elctrns. ..... 514-694-7710 
Can Scarborough. Onl, Carsten Elc1rns .... 416-751-5095 

ERA/TRANSPAC POWER SUPPLIES, West Hill 
Road, Winsted, CT 06098, Tel: 203-379-2731. TWX: 710-
449-6464, FAX: 203-379-8861; FSC No.: 96762; Empl.: 
200; Sis. Mgr: Ralph Schlote ... a·l067, 1816; 0·1722 

Local Sales Offices & Reps 
p.;z Tempe, Allegro Assocs., Inc. ......... . 
CA Long Beh., RD&D Engrg. . 
CA Los Anos. Elrepco. Inc. .............. .. 
CA Los Angeles. ERA .................. .. 
CO Longmon~ Luscombe Engrg. Co. . ... . 
CT Harnden, Datcom ......... ; .......... . 
CT Winsted, ERA ....................... .. 
FL Clearwater. Delmac SIs. ............. . 
FL Deerfield Beh., Deimac SIs. .......... . 
FL Longwood, Delmae SIs., Inc. 
GA Duluth, Dixie Tech. Mktg. ............ . 
IL Rolling Meadows, Eagle Tech. Sis., Inc .. 

602-967-1337 
213-988-1116 
415-962-0660 
818-790-6822 
303-772-3342 
203-286-7005 
203-379-2731 
813-447-5192 
305-427-7786 
305-831-0040 
404-381-5592 

....................................... 312-991-0700 
IN Indianapolis, D-M Assocs. ............ 317-842-4424 
MA Wattharn, Datcom .................... 617-891-4600 
MI Farmington Hills. Elcon Michigan SIs. Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. .. 313-855-3240 
MN Bloomington, Elctm. SIs. Agy. ......... 612-884-8291 
MN Minneapolis. Holmgren Assocs ........ 612-788-7641 
MO Florissan~ Delltron Co. Inc. ........... 314-839-0033 
NH Claremon~ Datcom ................... 603-543-0696 
NJ Englewood, SprungfNussbaum . . . . . .. 201-569-5666 
NJ Marnon, Beacon N. Inc. ............... 609-596-9456 
OH Dayton. Kelley Assocs. ............... 513-274-3224 
PA Philadelphia, Beacon North. . . . . . . . . .. 215-287-5479 
PA Sterling, Beacon North Inc. ........... 703-476-2480 
TX Dallas, ERA .......................... 214-357-7756 
TX Dallas, SW Mktg. ..................... 214-341-8831 
TX Dallas, SW Mktg. Assocs.lnc .......... 214-314-8831 
UT SaH Lake City. Luscombe Engrg. Co. .. 801-532-4118 
WA Seattle, Datacom Assocs, Inc. ........ 206-285-2525 
Can· Montreal Que., Bestec ................ 514-643-1702 
Can Rexdale, Onl, Bestec Elctms.Ltd. ..... 416-674-1330 

ERASER CO .• Box 4961, Syracuse. NY 13221. Tel: 315-
454-3237, TELEX: 93-7442, FAX: 315-454-3090; Empl.: 
45; SIs. Mgr: Linda S. Cahill 

ERBTEC ENGINEERING. INC., 2760 29th St. Boulder. 
CO 80301, Tel: 303-447-8750. TELEX: 386292. ESYLNK: 
62757032, FAX: 303-442-7960; Empl.: 18; SIs. Mgr: Allan 
L Kreibach 

Local Sa/es Offices & Reps 
AL Huntsville. JSI ............ .. 
CA Mission Viejo, I-Rep ................ :. 
CA Sunnyvale, Applied Sys. ............ .. 
IL Elmhurs~ Sector Engrg. SIs. ......... . 
IN IndianapoHs. Sector Engrg. SIs. ...... . 
MA Wayland. DanerfHayes .............. , 
MN Minneapolis. Sector Engrg.SIs. ...... . 
OR Bend. Datasignal ....... . 
WI MilWaukee, Sector Engrg. SIs. ........ . 

ERC. See Electronic Research Co. 

205-883-4183 
714-770-0107 
408-773-0616 
312-530-7850 
317-842-1120 
617-6\55-0886 
612-593-1809 
503-389-2661 
414-352-8280 

ERCONA. 101 MainfPatchogue Rd., Port JeUerson Sta, NY 
11776. Tel: 516-331-5500. TELEX: 283965; Empl: 10; SIs. 
Mgr: P. M. Westphal; Disl. Mgr: J. Barry 

ERDIE PAPER TUBE COMPANY. 1205 Colorado 
Avenue, Lorain, OH 44052, Tel: 216-288-0166 

ERGOTRON. INC, 1621 E. 79th Stree~ Minneapolis. MN 
55425, Tel: 612-854-9116. 800-326-9839. TELEX: 
4310015; Empl.: 25; SIs. Mgr: KeithA Jentoft 

ERICSON MANUFACTURING CO, 4215 Hamann 
Pkwy, Willoughby. OH 44094, Tel: 216-951-8000, TELEX: 
96-5390; SIs. Mgr: J. E. (Jay) EricsOn. Jr. 

ERIE TECHN. PRODS .• See Murata Erie No. Amer .• 
Inc. 

-ERNI COMPONENTS, 520 Southlake Blvd., Richmond. VA 
23236, Tel: 804-794-8367. FAX: 804-379-2109; Empl.: 
700; SIs. Mgr: James Garratt, VP. SIs. 

ESCAP PRODUCTS. 36 Central Ave., Hauppauge, NY 
11786, Tel: 516-234-3900, FAX: 516-234-3986; SIs. Mgr: 
Dave Hall 

Local Sales Offices & Reps 
p.;z Phoenix, Flexible Technlgs., Inc. ...... 602-996-6421 
CA Corona Del Mar, Motion Control of So. CA 

....................................... 714-675-0211 
CA Foster City. Portescap U.S, Inc. ....... 415-570-5140 
CO Denver. Motion T echnlg. .............. 303-692-9649 
MA N. Reading. Portescap u.S. Inc. ....... 617-664-3313 
MN Minneapolis, Portescap U.s., Inc ....... 612-835-1956 
NJ Fair Lawn, March Inds. .... 201-794-0088 
NY Hauppauge. Portescap U.S, Inc. ...... 516-234-3900 
OR Beaverton, Cascade Data Mktg. . . . . . .. 503-641-9266 
WA Bellevue, Cascade Data Mklg. ........ 206-747-6190 

r!:~ ELECTRONICS 
.. ...,....,. CORPORATION 

FAX: 201-947-0406 
ESC ELECTRO"'CS CORP., 534 Bergen Blvd., 

Palisades Pk., NJ 07650. Tel: 201-947-0400, TWX: 710-
991-9780; Empl.: 120 ....... A·1556-1573. 1653. 2215 

Local Sales Offices & Reps 
AL Huntsville. Murcota Corp. . ........... . 
p.;z Mesa, Sedco Sis. .................... . 
CA Culver City, Westaironics ............ . 
CA Santa Clara, Rodgers Assocs. ....... . 
CO Denver, Donohue Sis. Co. . .......... . 
FL Clearwater. Sigma Tech. Assocs. .... . 
FL Fl Lauderdale, Sigma Tech. Assocs. .. 
IL Elk Grove, Carlson EIc1m. SIs. Co. . .. . 
IN Indianapolis, J & W SIs. .............. . 
IA Cedar Rapids, Carlson Elctm. Sis. Co, 

KS Lenexa, Midwest Tech. Sis. .......... . 
MA Westboro, Bay Colony Reps Inc ...... . 
MN Minneapolis. R-J, Inc. ................ . 
MO Sl Charles. Midwest Teclt Sis. ...... . 
NY Great Neck, F & F Metro, Inc. ........ . 
NC Winston-Salem. Murcota Corp ........ . 
OH Cincinnati. Makin Assocs. ............ . 
OR Beaverton, Ravencraft .............. .. 
TX Plano, Zeus Engrg. .... : ............ .. 
VA Reston, Tytronics Tech. SIs. ......... . 
WI Milwaukee, Carlson Elc1m. SIs. Co. ... . 
EXP NJ, Palisades Pk., ESC Elc1ms. Corp. 

205-539-6476 
602-461-9069 
213-641-4122 
408-964-8110 
303-455-1719 
813-791-0271 
305-731-5995 
312-956-8240 
317-842-3740 

319-377-6341 
913-888-5100 
617-870-1930 
612-888-3661 
314-441-1012 
516-482-4080 
919-722-9445 
513-871-2424 
503-646-9261 
214-423-2027 
703-620-4600 
414-476-2790 

.............................•......... 201-947-0400 
Can Toronto, Onl, CEA Assocs. ........... 416-231-9717 

ESE. 142 Sierra St, EI Segundo, CA 90245, Tel: 213-322-
2136; FSC No.: 58525; Empl.: 25; SIs. Mgr: R. Mayers; 
Dis!. Mgr: R. Mayers 
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Manufacturers and Sales Offices Directory 
ESICO/TRITON, Triion Industries Inc, Box 247, Deep 

River, CT 06417, Tel: 203-526-5361, TELEX: 955439, FAX: 
203-526-9524; FSC No.: 54195; Sis. Mgr: Robert W. Meed 

E-SQUARED TECHNOLOGY CORP, 4475 Dupont Ct 
69, Ventura, CA 93003, Tel: 805-644-9544, TElEX: 887971 
E Sq. Tech. UD; Empl.: 19; Sis. Mgr: Larry D. Emery 

ESSCO INOS., P.O. Box 515, Sierra Madre, CA 91 024-0515, 
Tel: 818-355-8315; Emp1.: 33 

ESSEX GROUP, 9933 13th Sl, Ft Wayne, IN. 46809, Tel: 
219-478-1521; Emp1.: 300-500; SIs. Mgr: J. Scott 

ESSEX GRP., Power Conductor Div, 2801 S. Adams, 
Marion, IN 46953, Tel: 317-664-6211, TWX: 317-667-6972; 
Emp1.: 700; Sis. Mgr: J. Burdick 

ESTERLINE ANGUS INSTRUMENT CORP., Box 
24000, Indianapolis, IN 46224, Tel: 317-244-76", TELEX: 
027-419, ESYLNK: 317-247-4749; FSC No.: 72264; Empl: 
2006; Sis. Mgr: Donald E Allen, Pres. & SIs. Mgr. 

E-SYSTEMS, Greenville Div, P.O. Box 1056, Greenville, 
TX 75401, Tel: 214-457-4694, TElEX: 73-2392; SIs. Mgr: 
C.L Byrom 

E-SYSTEMS, Melpar Div, 7700 Arlington Blvd, Falls 
Church, VA 22046, Tel: 703-560-5000, TELEX: 89-9494, 
TWX: 710-831-9802, FAX: 703-280-4627; Emp1.: 2400; 
SIs. Mgr: Richard F. Kolasheski 

E-SYSTEMS, See Merncor-Truohm,lnc. 

FAX: 312-647-7494 
E-T-A CIRCUIT BREAKERS, 7400 N. Croname Rd, 

Chicago, IL 60648, Tel: 312-647-8303, TElEX: 253780; 
Empl: 20; SIs. Mgr: John J. Palsir 
........................... B·13"-'313, 1890; 0·1364 

Local Sales Offices & Reps 
CA Los Angeles, Sierra-Pacific Eng. ...... 714-731-3411 
CA San Francisco, Mou~hrop SIs. ........ 415-463-0450 
CO Denver, Candal, Inc. .................. 303-233-0155 
CT East Haven, Eagle Assocs. ........... 203-467-6542 
FL Orlando, EAB Inc. .. .. .. .. .. .. .. .. .. ... 305-898-7444 
IN Ft Wayne, Needler SIs. Co. ........... 219-447-2123 
IN Indianapolis, Needler SIs. Co .......... 317-255-8056 
IA Bettendorf, Weisler & Assocs. . . . . . . . .. 319-344,0566 
MA Boston, Eagle Assocs. ................ 617-444-3446 
MI Detroit, HiI~ronics ..................... 313-398-5556 
MN Minneapolis, Chris & Assocs. ......... 612-881-1834 
MO N. Kansas City, Weisler & Assocs. .... 816-421-1679 
MO SL Louis, Weisler & Assocs. .......... 314-394-4543 
NY New York, Schmittlndl Mktg. Corp. ... 516-486-3510 
NY Rochester, Lamb Comps. ............. 716-323-1250 
NY Syracuse, Lamb Comps. .............. 315-455-6286 
OH Cincinnati, J. O. Olsen Co. ............ 513-922-8885 
OH Cleveland, J. O. Olsen Co. ............ 216-662-3454 
OR Portland, Doran SIs. .................. 503-357-3333 
PA Philadelphia, Jacobsen Assocs. .. . . . . . 215-674-2937 
TN Hendersonville, Stark & Assoc......... 615-822-1667 
TX Austin, DeRa Comps. ................. 512-458-4288 
TX Dallas, DeRa Comps. ................. 214-287-6333 
UT Sa~ Lake City, Frank Merchant ....... 801-277-3775 
VA Forest, Beacon North ............. . . . . 804-239-8486 
VA Sterling, Beacon North . . .. . .. . . . . .. . .. 703-478-2480 
WA Seattle, Doran Sis. Assocs. ........... 206-885-1885 
WI Milwaukee, Star Engineering . . . . . . . . .. 414-645-3680 

ETA POWER, See JETA Power Systems 

ETD TECHNOLOGY, INC., 605 West County Road E., 
Shoreview, MN 55126, Tel: 612-482-7760; Emp1.: 35; Sis. 
Mgr: John Parsons 

I@@ 
SYSTEMS 

FAX: 619-757-2305 
ETI SYSTEMS, Polaris Indl_ Entprs., 215 Via Del 

Norte, Oceanside, CA 92054, Tel: 619-757-7770, TWX: 
910-322-1396; FSC No.: 952 762672; Empl.: 25; SIs. Mgr: 
Bill Tice; Dis!. Mgr: Bill Tice ... A·2070-2074; a.1205 

Local Sales Offices & Reps 
MD Baltimore, E1tron SIs. .................. 707-635-1933 
MN Minneapolis, Holmgren Assocs. ....... 612-786-7641 
NJ Haddon Hgts., Eltron SIs. ............. 609-428-3311 
NY Clifton PI<., Net SIs. ................... 518-371-6864 
NY Cortland, Net Sis. ..................... 607-756-6592 
NY DeRuyter, Net SIs. .................... 315-662-7996 
NY Fairport, Net SIs. .. .. .. .. .. .. .. .. .. .... 716-223-1030 
OH Beachwood, Electronic ............... 216-831-9555 
PA Westchester, ERron SIs. ............ '" 215-793-1468 
SC Greenville, EHron SIs. ................. 803-234-6931 
VA Front Royale, EHron Sis. .............. 703-635-7201 
VA Midlothian, EHron SIs. ................. 804-744-1337 
Can Downsview, Ont, Electrodesign, Ltd... 416-665-4405 
Can Lachine, OOl Electrodesign, Ltd ...... 613-727-5220 
Can Que, Electrodesign, Ltd .............. 514-636-4838 

Local Distributors 
AZ. Tempe, Anjon EnterpriSes ............ 602-894-1332 
CA Anaheim, A To Z Elctms. ............. 714-632-1620 
CA Garden Grove, Allied Elctrns. ......... 714-544-0731 
CA Hayward, Allied Elctrns. ............... 415-487-5250 
CA Los Angeles, Allied Elctrns. ........... 213-725-7111 
CA San Jose, Allied Elctms. .............. 408-727-1690 
CO Wheatridge, Allied Elctms. ............ 303-425-7144 
CT Harnden, Allied Elctms. ............... 203-248-8900 
FL Ft Lauderdale, Allied Elctrns. ......... 305-486-0500 
GA Atlanta, Allied Elctrns. ................. 404-237-3368 
IL Elgin, Allied Elctrns. . .. .. . .. . . . .. . .. . .. 312-697-8200 
IL Lisle, Components, Inc. ............... 312-652-7707 
MD Marlow Heights, Allied Elctms. ........ 301-423-0161 
MA Holliston, Mac Bearing Co ............. 617-429-7945 
MA Wilmington, Allied Elctrns. ............ 617-942"()150 
MA Wobum, Mac Bearing Co.............. 617-933-2110 
NY E Syracuse, Add Elctms. ............. 315-437-0300 
NY Mineola, Allied Elctms. ............ .... 516-248-2360 
NY Victor, Add Elctrns. ................... 716-924-4760' 
NC Raleigh, Allied Elctrns. ................ 919-467-0720 
OH Cleveland, Specialized Comp. SIs. .... 216-464-0405 
OK Oklahoma City, Trice Wholesales Elec. 

OK Tuls.a, Allied Elctrns. ................ .. 
PA Bala Cynwyd, Allied Elctms. . ........ . 
TX Ft Worth, Allied Elctrns. .............. . 
TX Houston, Lenart Co. .. .............. .. 
TX Humble, Allied Elctrns. .............. .. 
WA Seattle, Allied Elctrns. ........ , ...... .. 
WI Milwaukee, Allied Elctrns. ..........•.. 
WI Oshkosh, Electronic Inds. ............ . 

405-524-4411 
918-683-7630 
215-667-6940 
817-336-5401 
713-225-1465 
713-852-3730 
206-767-5772 
414-235-4233 
414-235-4233 

ETM ELECTROMATIC INC, 35451 Oumbarton Ct, 
Newark, CA 94560, Tel: 415-797-1100, FAX: 415-797-
4358; Empl: 85; SIs. Mgr: Kenneth F. Lillis 

ETAI, INC" 608 Broome St, Monroe, NC 28110, Tel: 704-
289-5423, FAX: 704-283-7170; SIs. Mgr: G. won 
........................................... C·1664-1668 

Local Sales Offices & Reps 
CA Los Gatos, Norwest Elctrns. .......... 408-395-1190 
CA San Diego, Bestronics ................ 619-693-1111 
CA Westminster, West Elctrn. Sis. ........ 714-898-0120 
CO Boulder, Comp. Prods. SIs. . . . . . . . . . . . . 303-530-2800 
FL Ft Lauderdale, QXI, Inc. . . . . . . . . . . . . . . . 305-978-0120 
FL Orlendo, OXI, Inc. ..................... 305-423-3682 
FL Sl Petersburg, OX~ Inc. .. . . . . . . . . . . . .. 813-894-4556 
IL Des Plaines, Lincoln, Hodges & Assocs. 

....................................... 312-297-3810 
KS Overtand Pit, Spectrum Sis. .......... 913-648-6811 
MI Farmington Hills, Tritech SIs, Inc ...... 313-553-3370 
MI Kalamazoo, Tr~ech Sis., Inc. .......... 616-382-5570 
MN Minneapolis, MiH Westlund Assocs. ... 612-886-5002 
MO Hazelwood, Spectrum SIs. ............ 314-731-5151 
NH Salem, SIs. Engrg. Co. ................ 603-893-5521 
NY Marcellus, Noeth-Honsinger .......... 315-673-1052 
NY Pittsford, Noeth-Honsinger.. .. .... .... 716-586-9002 
NY Port Washington, Ashtec, Inc. ......... 516-767-0336 
NC Raleigh, Tingen Tech. SiS., Inc. . . . . . . .. 919-878-4440 
OH CinCinnati, Makin & Assocs, Inc. ...... 513-871-2424 
OH Colombus, Makin & Assocs, Inc ....... 614-848-5454 
OH Solon, Makin & Assocs., Inc ........... 216-248-7370 
OK Tuls.a, Nova Mktg. .................... 918-660-5105 
OR Lake Oswago, RTS, Inc. .............. 503-244-4123 
TX Austin, Nova Mktg. .. ...... .... .. .. .... 512-343-2321 
TX Dallas, Nova Mktg. .. .. .. .. .. .. .. .. .... 214-750-6082 
TX Houston, Nova Mktg. ................. 713-988-6082 
WA Seattle, RTS,Inc. ..................... 208-527-7945 
WA Vashon, RTS, Inc ...................... 208-285-1363 
WI Janesville, Antek/Lincoln Hodges & Assocs. 

....................................... 608-754-4214 
Can Mississauga, On!., R-Theta ........... 416-890-0221 

Local Distributors 
AZ. Tempe, Acacia SiS., Inc. .. . .. . . •.. .. . .. 602-894-2874 
AZ. Tempe, Harper, 5.1.0. ................. 602-967-1464 
CA Alhambra, Harper; S.I.D. ............... 213-979-5090 
CA Fountain Valley, Components Ctr. . . . .. 714-979-0433 
CA Irvine, Acacia SIs., Inc. ................ 714-660-0834 
CA San Diago, Acacia SIs., Inc. ........... 619-565-4365 

EVEREA 
CA San Diago, Harper, S.I.D. .............. 619-578-2500 
CA San Jose, Dansco .................... 408-292-9740 
CA Santa Clara, Comp. Ctr, Inc. .......... 408-988-3751 
CA Sunnyvale, Acacia SIs, Inc. ........... 408-745-7200 
CA Sunnyva1e, Harper, 5.1.D. .............. 408-747-<l333 
CO Lakewood, Acacia SIs, Inc. ........... 303-232-2882 
CT MiHord, Jaco Elctms, Inc. ............. 203-874-0006 
CT Orange, Milgray Elctms. .............. 203-795-0711 
FL Attamonte Springs, Pioneer Elctms. ... 305-834-9090 
FL Deerfield Baach, Pioneer EIctrns. ..... 305-428-8877 
FL Winter Park, Milgray Elctrns. .......... 305-647-5747 
GA Atlanta, Milgray Elctrns. ............... 404-393-9668 
IL Bensenville, Milgray Elctrns. .. _....... 312-350-0490 
IL Bensenville, Voyager EIctrns. ......... 312-860-1300 
IL Palatine, OHM EIctrns. ................ 312-359-5500 
IN Indianapolis, Advent Elctrns. .......... 317-872-4910 
KS Overland Park, Milgray Elctrns. . . . . . . .. 913-236-8800 
KS Wichita, L-Comp ...................... 316-265-5100 
MDColumbia, Milgray Elctrns. ............ 301-621-6169 
MD Gailhersburg, MS Elctrns. .. . . . . . . . . . .. 301-921"()200 
MA Wilmington, Jaco Elctrns, Inc. ......... 617-273-1860 
MA Wilmington, Milgray Elctms. . . . .. . . . . .. 617-657-5900 
MI Grand Rapids, Calder Elctms. ......... 616-698-7400 
MN Minneapolis, Stark Elctrns. ............ 612-332-1325 
NH Hudson, Bellinds. .................... 603-882-1133 
NJ MarRon, Milgray Elctrns. . 609-983-5010 
NY Bohemia, Key Comps. ................ 516-567-7500 
NY Buffalo, Summ~ Distrs. . . . . . . . . . . . . . . . . 716-884-3450 
NY Farmingdale, Milgray Elctms. ......... 516-420-9800 
NY Rochester, Milgray Elctrns. .... ........ 716-235-0830 
NY Rochester, Summ~ Elctms. ........... 716-334-8110 
NC Charlotte, Electronic Mktg. Corp. ...... 704-394-6195 
OH Cleveland, Milgray Elctrns. ............ 216-447-1520 
OH Columbus, Electronic Mktg. Corp ...... 614-299-4161 
OH Dayton, Electronic Mktg. Corp. ........ 513-439-4711 
OH Highland Heights, Electronic Mktg. Corp. 

. . .. . . . . . . . . . .. . . .. . . .. . .. . .. . .. . . . . . .. 216-442-3441 
OK Tuls.a, Norvell EIctrns. ................ 918-254-8806 
OR Beaverlon, Acacia Sis., Inc. ........... 503-846-3377 
PA Allentown, PA Peters ................ 215-434-5237 
PA Montgomeryville, Pyttronics Inds. ..... 215-643-2850 
TX Austin, Norvell Elctms. ................ 512-837-5555 
TX Dallas, Milgray Elctrns. .. .. .. .. .. .. .... 214-248-1603 
TX Dallas, Norvell Elctrns. ........ ,....... 214-233-0020 
TX Houston, Norvell Elctms............... 713-777-1666 
TX Irving, Harper, S.I.D. ................... 214-621-0500 
UT Sa~ Lake City, Ball Indus. ............. 801-972-6969 
VA Charlottesville, Virginia EIctm. Comps. 

. ...................................... 804-296-4184 
WI Milwaukee, Indl. EIctrns. .............. 414-276-1212 
Can Mississauga, Onto R-Theta ........... 416-890-0221 
Can Vancouver ac, Intek Elctrns. ......... 604-324-6831 

E-TRON CORPORATION, 30 Ethel Rd, Edison, NJ 
08817, Tel: 201-287-9039; FSC No.: 06007; Emp1.: 65; Sis. 
Mgr: Ray Lanihan 

E-TRONICS, 16774 Schoenborn, Sepulveda, CA 91343, 
Tel: 818-892-7279; FSC No.: 29077; Empl: 28 

E,T. TECH INC" Empire Telecommunications, 15 
S. Van Brunt SL, Englewood, NJ 07631, Tel: 201-569-3339, 
FAX: 201-569-5838; Empl: 12; SIs. Mgr: Burton Green 
................................................. 001723 

EUBANKS ENGINEERING, 1307 So. Myrtle Ave., 
Monrovia, CA 91016, Tal: 818-357-7011, TELEX: 675403; 
Empl: 90; Sis. Mgr: Alex ValHn 

EVANS & SUTHERLAND COMPUTER CORP., P.O. 
Box 8700, 580 Arapeen Or, Satt Lake City, UT 64108, Tel: 
801-582-5847, TELEX: 389492, TWX: 910-925-5818; 
Empl: 850; SIs. Mgr: David Luther 

EVANS ELECTRONICS, Box 5055, Berkeley, CA 94705, 
Tel: 415-653-3083 

EVAPORATED COATINGS, INC, 2365 Maryland Rd, 
Willow Grove, PA 19090, Tel: 215-659-3080; Empl: 24; 
SIs. Mgr: Stephen L Schaffer 

EVENTIDE, INC, One Alsan Way, Little Feny, NJ 07643, 
Tel: 201-641-1200, 800-446-7878, TWX: 710-991-11715; 
Empl.: 48; SIs. Mgr: Gil Griffrth; Dis!. Mgr: Gil Griffith 

[MaiiJ E./tERGIZEJa 
EVEREADY BATTERY COMPANY,INC. 

FAX: 314-982-4078 
EVEREADY BATTERY CO. INC_, Checkerboard 

Square, SL Louis, MO 63164, Tel: 314-982-2000 
..... ' ...................................... 0·1456-1457 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 683 



EVE REA 
Local Sales Offices & Reps 

CA F<lIJntain Valley ...•.. : . .• . . •. . . . • . • . •• 714-9&H1203 
GA Norcross .. ; . . • . . . . . . . . . . . ... . . . . . • . .. 404-446-2400 
IL l1asca ..............••.....•......• ,.. 312-773-,3444 
MO $I louiS ................... ;. . . . . . . . . .314-982-1990 
NJ Saddle Brook ......•.•..• ,. .. . . . ..•.•• 201-1145-5400 
OH Middleburg Hg1s. .,................... 216-826-4444 
TX Dallas................................ 214-241~91oo 

EVEREST ELECTRONIC EQUIPMENT, 18OO-G 
Macleod Dr. LawrencevUle, GA 30243, Tel: 404-995-8688, 
FAX: 404-995-9371; Empl: 200; SIs. Mgr; Barty Holman; 
Dist. Mgr; Mille Bullock •..........•..••...... ,. C0 1053 

. LOcal Sales Offices & Reps 
AZ F'hoenix, Holder Hauer, Inc. .•......•.. 602-242-4025 
CA Anaheim, Evarest EIcIm. Equip. Inc. . . . 714-634-2200 
CO Broomlleld, 8-5, Inc. ..........•.•..... 303-466-1761 
CO Denvar, Holder Hauar, Inc. ......•..... 303-427-3443 
CT Tariffville, OEM Mkig. & Sis .....•.. ;.. 203-241-1612 
FL Ortando,Honeyco, Inc. ....... ,. . . . . . . . 305-299-1222 
GA Lawrenceville, Evarest EIctrn Equip., Inc. 

• . .. . . . . . . . . . . . . • . . . • . . . . . . . . . . . . • . . . .. 404-995-8688 
GA Lawrenceville, Tek-Rep Mkig. ......•.. 404-963-1600 
GA Marietta, Sou1hem Equip. Add-On, Inc. 

. . . . . . . . . . . . . . . . . • • . • . . • . . . . . . . . . . . . . .. 404-953-3970 
MD Unthlcum, KD Assocs. .......•..•..... 301-859-5151 
MA Dedham, Pall Assocs. .•.....•...•.... 617-461-(1402 
MA Franklin, OEM Mkig. & Sis- ...••....... 617-528-4983 
MN Eden Prairie, Choie&-Tech, Inc. ....... 612-941-5099 
MN Golden Valley, Tech Resources, Inc. •. 612-546-6099 
NH Salem, OEM Mkig. & Sis- ............. 603-893-0009 
NM Albuquarque, Holdar H!luar, Inc. •...•. 505-888-9614 
NY Uvarpoo~ Syronics, Inc. .•.....•....... 315-451-0968 
NC Winston-Salem, Sou1hem Equip. Add-On, Inc. 

.....................•............•.... 919-724-1187 
OH Akron, AugnatAssocs. ...........•.... 216-273-1211 
PA Churchville, Dynamic Elclm SIs. ...... 215-322-2811 
PA W. Conshohocken, Hopkins Assocs. .. 215-828-7191 
TX Dallas, SCI SIs., Inc .........•...•...... 214-931-1487 
UT Salt Leke City, Holder Hauar, Inc. .. '... 801-532-2111 

EVEREST ELECTRONIC EQUIPMENT, INC., 2100 
E Orangewood Avenue, Anaheim, CA 92806, Tel: 714-
634-2200,' TWX: 910-591-2303, FAX: 714-634-1369; 
Empl.: 200; SIs. Mgr; Bariy Holman; Dist. Mgr; Mike 
Bullock.. .•. ..•..•..••.. .. . .. . ..... .. ... . . .•.. .. C0 1053 

EVEREST INTERSCIENCE, INC. P. O. Box 3640, 
Fullertol\ CA 92634-3640, Tel: 714-992-4461, TELEX: 
295366 EVER UA, FAX: 714-556-8325; Empl.: 20; Sis. 
Mgr; SIeve A. Giffin 

Local Sales Offices & Reps 
CA Camarillo, Delta Thermographies ....• 805-388-2010 
CO LittietOl\ Radco Tech. Sis- ........•... 303-794-4279 
IL La Grange, Karon Co. • . . . . . . . . . . • . . . .. 312-354-4833 
ME Sudbury, Poulin Assocs., Inc. .......... 617-443-7333 
NJ Milltowl\ New Process Dev. .......... 201-390-8893 
NY Rochester, TechNy................... 716-288-0921 
NC Fayetteville, Zim-Tek Sis- Co. ......... 919-486-4101 
OH Cincinnati, Pro-Con Analytical .......... 513-272-3300 
PA Upper Darby, Shelby Jones Co. .. . . • .. 215-446-6600 
TX Coppel~ Microlec, Inc. ................. 214-987-1827 
VA Richmond, Jadex Corp. ............... 804-232-1959 
Can Scarborough, Ool, Brosz & Assocs. • .. 416-299-4224 

EVEREtT ICHARLES CONTACT PRODUCTS, 700 E 
Harrison Ave., Pomona, CA 91767,Tel: 714-625-5551, 
TELEX: 67-55-78, TWX: 910-581-1210; EmpL: 75; SIs. 
Mgr" Bud Fabian 

EVEREtT ICHARLES TEST EQUIPMENT, INC. 2887 
N. Towne Ave., Pomona, CA 91767, Tel: 714-621·9511, 
TWX: 910-5B1-3B3B; Empl.: 110; Sis. Mgr" James Hall 

EVERSHED & VIGNOLES, LTD. Meggitt Holdings P. 
L C. Acton Lane, Chiswlck, LondOI\ England W4 5HJ, Tel: 
01·994-3670, TELEX: 22583, FAX: 01-994-5246; Empl.: 
300; Sis. Mgr" J. Gilpin 

EVI, INC., 8300 GuiRord Rd, Sle. A, Columbia, MD 21.048, 
Tel: 301-290-9550; Empl.: 20 ' 

EVOX, INC., 100 Tri State Intarnation~ Lincoln~hire, IL 
60015, Tel: 312-948-9511, TELEX: 206997, FAX: 312-948-
9320; FSC No.: 7422160666; Empl.: 300; SIs. Mgr" Dale 
Price; £list. Mgr" Dale Price .. . .. .. .•. .. ...• . .•• A0 1084 

Local Sales Offices & Reps 
AL Huntsville, Hughes AsSocs. ........... 205-533'91 OS 
AZ Phoenix, ISDS ..•..•.•....••...•.•.... 602-971-6250 
CA Burbank, DeAngelo, Rothman & Co. .. 818-504-2425 
CA Santa Clara, CaJtron Comps. Corp. ...• 408-980-0181 
CO Wallingford, Apex Assocs. .....•.•...• 203-269-9401 
FL DesrIIeld Bch, SIs. Engrg. Concepts .. 305-428-4601 
GA Alphretta, FBO SIs. .•......•.......... 404-475-3421 
ID Boise, Cascade Camps. .............. 208-343-9826 
IL chicago, Marvin Gottlieb Assocs. ....• 312-775-1151 

Manufactutersa.nd· Sales Offices Directory 
IN KokOmo, Marvin Gottlieb AsSocs. ...... 317-455-0444 
MA Westwood, Apex AsSocs... . .. .... .... 617-326-5042 
MI Livonla,AetechReps. ..•......•.•..... 313-474-8300 
MN 8Ioqmington, Murnco ................. 612-854-4161 
NJ Ft Lee, Caravan Sis- Corp. . . ••.... .... 201-944-9476 
NJ Kenilworth. VeiI1roniCS ....•..•........ 201-272-9282 
NY MeMIle, Comtronic Assocs. ........... 516-249-0505 
NC Greensboro, Caravan Sis. Corp. .•.•.. "' 919-294-1500 
OH Cincinnati, G &.H Sis- " •..••.....•.. ,. 513-272-0580 
OH lakewood, G & H Sis. ..........•..... 216-226-6800 
OR Portland, Westmark .. . . • . . . . . . . . • . . . .. 503-641·0760 
TN Naahville,Hughes Assocs. ............ 615-753-2719 
TX Dallas, Tesco, Inc. ...........•..•..... 214-553-1200 
VA Portsmith, FBO Sis- .......•........... 804-488-6145 
WA Seattle, Westmark .....•........•..... 206-281-4025 
Can Markham, Ont, SP Intl............ ...... 416-475-5305 

Local Distributors 
CA Burbank, TAW ..................•..... 818-646-3911 
CA Garden Grove, Natl. capacitor ...•.... 714-892-7749 
CA Industry, ItaI EIcIm. Sis. .•............. 818-988-8515 
CA Milpi1as, CaIHomia Capacitors. • . . . . . . . 408-282-6000 
CA Santa Ana, Projections Unftd. •.......• 714-261-2323 
CT Norwalk, Delta Elclms. ..•.....•....... 203-947-7285 
FL Ft Laudefdale, NRC .......•.......... 305-772-4500 
IL Addison, Belford Elclms. ...•.......... 312-691-1100 
IL Chicago, Bellinds. •..•.....•.......... 312-982-9210 
MD Bletsvllle, Resco/Washinglon ........• 301-937-9100 
MA Burlington, TLC •...................... 617-273-0140 
MA Wilminglol\ JV Elclms. ....•.......... 617-657-6523 
MN Eitzen, Capacnor Assocs. ............. 507-495-3130 
MN New BrightOl\ Chris Elclms. .......... 612-631-2647 
NJ E Brunswick, Varitech ..•.....•....... 516-593-9300 
NJ Kenilworth, Ven1ronics/Mutronics . . • .. 201-272"9282 
NY Farmingdale, SAl •..........•......... 516-293-2710 
NY Hauppauge, JACO Elclms. . . . . • . . . . . . . 516-273-5500 
NY Ronkonkoma, Prime. .. . ... . .. .. . .. •.. 516-737-1730 
OR Leke Oswego, Bell Inds. .............. 503-241-4115 
PA Philadelphia, JAN Indio ...•............ 215-922-1321 
TX Ft Worth, C & W Supp. .....•.......•. 817-831-0395 

EWALD INSTRUMENTS CORP., file. 7A, Ken~ CT 
06757, Tel: 203-927-3278 

FAX: 201-245-8430 
EWC, INC., 725 Federal Ave., Kenilworth, NJ 07033, Tel: 

201-245-3200, 800-526-4048, TWX: 710-996-5993; FSC 
No.: 153B7;MIL-T-27D; Empl.: 230; Sis. Mgr" P. D. 
MacMillan; Dist. Mgr" P. D. MacMillan 
....................•............... A·1244,2216-2228 

Local Sales Offices & Reps 
CA Canoga Park, Cummings & Assocs. ... 818-340-6035 
CA Los Gatos, Featherstone SIs. ......... 408-356-3243 
CO Denvar, AKI Entprs. ....•.............. 303-388-4488 
FL Clearwatar,Tech-Rep Assocs. ........ 813-576-9900 
IL Schaumburg, Delta Tech. SIs. Corp. ... 312-310-0280 
IA Cedar Rapids, f'attison Sis- ...•..•.... 319-395-9866 
MD HagerstoWl\ Stinson Assocs. ......... 301·790-1193 
MA Chelmsford, Inlarstale SIs. Assocs. .... 617-256-2287 
MO $I Louis, Clyde Logsdon $. Assocs. . . . 314-849-5125 
NJ E Brunswick, Winch Assoc. •. . . . . . . . .. 201-626-4615 
NY Fairport, Net Sis- .•. . . • . . • . .. . . • . . . . . . . 716-223-1030 
NY Plainview, Winch Assocs. ............. 516-681-3163 
NC Raleigh, Mead & Assocs. Mktg. ....... 919-782-3094 
OH Dayton, J. C. Hofstettar .•.....•....... 513-296-1010 
OH Medina, J. C. Hofstetter ....•.......... 216-241-4880 
OR Portland, SPS Elclms. .....•.......... 203-243-9343 
PA Bensalem, Cimperman Assocs. ....... 215-636-4850 
PA Greensbefg, Pro-Mark ...........•.... 412-832-3800 
VA ClovardaJe, Stinson Assocs. .......... 703-992-5459 
VA RestOl\ StinsonAssoc. .••....•..••... 703-620-0088 
WI Mequon, Tumy Assocs. ., ............. 414-473-6997 

Local DistJibutors 
CA Mountain View, Abacus Elctrns. .. . . . .. 415-961-1500 

EXACT ELECTRONICS, Div. of Dynatech Nevada 
Inc.. Box 1925, 2000 Arrowhead Dr. Carson City, NV 
89701, Tel: 702-893-3400, 800-648-7952, TELEX: 
170054; FSC No.: 34511; Empl.: 60; Sis. Mgr" Mike Brisbin 

EXAR CORP. 2222 Qume Dr. P.O.Box 49007, San Jose, 
CA 95161-9007, Tel: 408-732-7970, TWX: 910-339-9233; 
EmpL: 600; £list. Mgr" Tom Wargo 

EXATRON AUTOMATIC TEST EQUIP, 2842 Aiello Dr. 
San Jose, CA 95111, Tel: 408-629-7600, 800-EXA·TRON, 
TELEX: 172-090, FAX: 408-629-2832; EmpL: 17; Sis. Mgr" 
Kalhryn Handarson 

EXCEL SPECIALTY CORP. 6335 N. Broadway, Chicago, 
1L60660, Tel: 312-282-4781; EmpL: 50 

EXCEL TECHNOLOGY INTL CORP., 4-5 Strykar La., 
Hillsborough Ind" PI<., Belle Mead, NJ 08502, Tel: 201-874-
4747, TWX: 910-333-9588; SIs. Mgr.: Michi Chen 
..••.•........•......•......•.••.. , ..•..• ,. 801068-1069 

Local Sales Offices & Reps 
IL Westchester, W. G. Brouillette & Assocs., Inc. 

.....•...•..•.•......•........••...... , 312-345-6500 
MO Independence, Engrg. Svcs. Co........ 816-254-3600 
MO si louis, Engrg. Svcs. Co. ............ 314-997-1515 
OR Portland, Frank Jacksol\ Assoc. .•..•. 503-292-2638 
TX Dallas, Southwest EIctrn Inds. ....•..• 214-690-9881 

Local £listributors 
CA Los Angeles .....••.•......•....... :.. 213-824-0988 

EXCELTA CORPORATION, 3740 Skypark Dr. Torrance, 
CA 90505, Tel: 213-772-0751, FAX: 213-378-4923; EmpL: 
25; Sis. Mgr" G. Johnson; £list. Mgr" L Johnson 

EXEL MICROELECTRONICS, INC., Sub. of Exar 
Corp. 2150 Commerce Dr. San Jose, CA 95131, Tel: 408-
432-0500, TELEX: 171339, TWX: 910-338-2116, FAX: 
408-434-6444; Empl.: 180; SIs. Mgr" VlCIor Okumoto 

EXFO E.O. ENGINEERING, 352 St-sacrement Ave., 
Quebec City, QueIlec, Canada G1N 3Y2, Tel: 418-883-
0211, TELEX: 051-3788, FAX: 418-883-2170; Emp/.: 15; 
Sis. Mgr" Germain Lamonde; £list. Mgr" Ginette Bourgeois 

EXIDE CORPORATION, 645 Penn St., Reading, PA 
19601, Tel: 215-378-0500, TWX: 510-651·5268, FAX: 215-
378-0345; Empl.: 2200 

EXIDE ELCTRNS. 3201 Spring Forest Ad, Raleigh, NO 
27604, Tel: 919-872-3020, TELEX: 289968; FSC No.: 
31795; EmpL: 900; SIs. Mgr! Phil Tompkins 

EXPRESS TEST CORP. 1161 D San Antonio Ad, 
Mountain View, CA 94043, Tel: 415-968-8818, TELEX: 
4942091; Sis. Mgr" Frank S. Gavin 

EXTECH INSTRUMENTS CORP. 150 Bear Hill Ad, 
WaHham, MA 02154, Tel: 617-890-7440, TELEX: 940913; 
Sis. Mgr" Robert M. Shipione 

EYRING RESEARCH INST. INC., 145.5 W. 820 N., Provo, 
UT 84601, Tel: 801-375-2434, TEl.EX: 882000, FAX: 801-
37 4-8339; Empl.: 350 

E-Z"HOOK, Div. Tektest Inc, Box 450 - 225 N. Second 
Ave. Arcadia, CA 91006, Tel: 818-446-8175, TWX: 910-
562·1614; FSC No.: 08505; Empl.: 23; .Sls. Mgr; C. Haskin; 
Dist. Mgr.' P. Wood 

FABRICAST, 2517 Seaman Ave., P.O. Box 3176, S. EI 
Monte, CA 91733, Tel: 818-443-3247; FSC No.: 13345; 
Emp/.: 8 ......•.............•..•........•. 8 0 1206-1211 

FAB-TEK INC. 68 Morgan Ave., Danbury, CT 06810, Tel: 
203-743-3312; Empl: 5 

FACET ENTERPRISES, INC. Elmira, NY 14903, Tel: 607-
737-8011, TELEX: 93-2490, TWX: 510-252-1594; EmpL: 
400; SIs. Mgr" Gene Ebbrecht 

FACET ENTERPRISES, Fluid Technology Group, 
2225 E Randol Mill Ad, Sle. 223, Arlinglol\ TX 76011, Tel: 
816-649-5597 

FACTRON/SCHLUMBERGER, 299 Old Niskayuna Ad, 
latham, NY 12110, Tel: 518-783-3600, TWX: 71D-444-
4968; EmpL: 128; Sis. Mgr" Marvin Cox 

FAGOR ELCTRN. COMPS., INC., CORP. 
HOQTRS. & SLS. OFF., Fagor Electronica S. 
Coop., 121 W. 27th St., 4th F~ New York, NY 10001, Tel: 
212-463-7168, 800-283-8383, FAX: 212-463-7199; SIs. 
Mgr" Marvin R. Zidel, VP Mktg. ........... A0 2132-2133 

FAGOR ELCTRN. COMPS., INC., NATL MKTG. 
SLS. OFFS., Fagor Electrotecnica S. Coop., 
8419 Canoga Ave., Canoga PI<., CA 91304, Tel: 818-718-
2500,800-624-5367, TWX: 910-494-1948, FAX: 8,18-341-
2860; EmpL: 18,000; Sis. Mgr" Marvin R. Zidel, VP Mklg.; 
Dist. Mgr" Marvin R. Zide~ VP Mkig. ..... A0 2132-2133 

684 North American offices only. For worldwide reps' & distributors, see Vol; W. EEM 1988 



Manufacturers and Sales Offices Directory 

Local Sales Offices & Reps 
CA Burbank, Darco, Inc. ................ .. 

. CA San Jose, Silicon Valley Sis. ......... . 
CO Denver, West Inc. .................... . 
cr Madison, Conti-Younger Assocs.. Inc. 

FL Umatilla, Jim Slade Assocs.. Ltd. .....• 
GA Alpharetta, DeWIIt Austin Co. Inc. ...•. 
GA Marietta, DeWitt Austin Co. Inc. ...... . 
IL Highland Pk., Bransky SIs. Co. ...... .. 
IN Indianapolis, CC Electro Sis., Inc ...... . 
MA Burlington, Conti-Younger Assocs. Inc. 

81&-504-2425 
40&-432-1967 
303-477-8180 

203-245-1136 
904-669-4738 
404-442-1326 
404-92&-4943 
312-433-2375 
317-255-1508 

....................................... 617-273-1582 
MI Grand Rapids, OEM EIctrn SIs. ....... 616-364-4024 
MI Sl Clair Shores, OEM EIctrn SIs....... 313-777-1750 
MN Minneapolis, Microelctrn SIs. ......... 612-829-0948 
MO Sl Louis, KKB & Co. .................. 314-647-2400 
NJ Berkeley Hgts., Cambridge Allen & Assocs. 

. . .. . . . . .. . . .. . . . . . .. . .. . .. . .. . . . . .... .. 201-464-0203 
NJ Willingboro, Austin Assocs. ........•.. 609-871-9290 
NC Charlotte, DeWitt Austin Co. Inc ....... 704-334-0174 
OR Beavarton, Olson Tech SIs. Corp. ..... 206-883-7792 
TX Austin, Vielock Assocs. ............... 512-34&-4037 
TX Plano, Vielock Assocs. ................ 214-881-1940 
WA Bellevue, Olson Tech. SIs. Corp. ...... 503-643-9488 

I1JcaI Distributors 
CA Industry, Hal SIs. ...................... 81 &-96&-8515 
CA San Jose, All American ............... 409-287-0190 
CA Torrance, All American ............... 213-320-0240 
CA Westlake V~ Semtex ..•.............. 805-373-6850 
cr Norwalk, Cobra Cornps., Inc. ..•....... 203-272-9650 
FL Ft Lauderdale, Universal Semiconductor, Inc. 

. . .. . .. .. . .... ... .. . .. . . . ... ..... . . . ... 305-972-8111 
FL Miami, All American .................. 305-821-8282 
FL Miami, Intermarl< Indo., Inc. ............ 305-591-8930 
FL Riviera Beh., Semiconductors, Inc. .... 305-842-0305 
FL W. Palm Beh., Nurmi Inds. ............ 305-686-8553 
IL Addison, BeROId EIctms., Inc. ......... 312-691-1100 
IL Chicago, Newarl< Elctms .............. 312-784-5100 
IA Cedar Rapids, Dee Elctms., Inc ........ 319-365-7551 
MD Rockville, All American ............... 301-251-1205 
MA Salem, J & C Elctms. ................. 617-745-5809 
MA Wobum, Semtex ....... ..... ... .. .. ... 617-935-2150 
MN Minneapolis, All American ............ 612-884-2220 
NY Freeport, Semtex ..................... 516-223-0200 
NY Ronkonkoma, All American ........... 516-981-3935 
NC Raleigh, Southeastern Elctms. ........ 919-82&-2311 
OH Cleveland, CAM/RPC Elctms. ........ 216-461-4700 
OH Dayton, Semtex ...................... 513-435-6600 
PA Pittsburgh, CAM/RPC EIctms. ........ 412-782-3770 
TX Channelview, Henry Elctms. .......... 713-452-4451 
TX Richardson, All American ............. 800-541-1435 
VA Roanoke, Southeastern EIctms. .. .. . .• 703-344-6611 
WA Kent, Shannon Indl. Inc. .............. 206-575-8600 
WI Milwaukee, Marsh Elctms., Inc. . .. .. . .. 414-475-6000 
Cen Montreal, Que., Prelco Elctms., Ltd.... 514-389-8051 

FAIRBANKS WEIGHING DIV., Colt Industries, 711 E. 
Sl Johnsbury ReI., St Johnsbury, VT 05819, Tel: 800-451-
4107,802-74&-5111 

FAIRCHILD SEMICONDUCTOR CORP., 333 Western 
Avenue, So. Portland, ME 04106, Tel: 207-775-8700, 
TELEX: 71 0-221-1980; SIs. Mg': Dan Bongetli; Di8t. Mg,: 
Brigid O'Rourke 

FAIRCHILD CAMERA & INSTR. CORP. Linear Div. 
313 Fairchild Dr. Mountain View,CA 94139, Tel: 415-962-
4011, TELEX: MVLD 

FAIRCHILD SEMICONDUCTOR, M&HSl., 1111 39th 
Ave. s.E., Puyallup, WA 98373, Tel: 206-841-6700, TELEX: 
206-841-6723; SIs. Mg': Jim Brye 

FAIRCHILD WESTON, DATA RECORDERS, P.O. Box 
3041, Sarasota, FL 34230, Tel: 813-371-0811, TWX: 494-
7160; FSC No.: Gs-ooK-8301-SOO78; Empl.: 750; SIs. 
Mg,: Ron Johnson 

FAIRCHILD WESTON SYSTEMS, INC. CCD Imaging 
Division, 810 W. Maude Ave., Sunnyvale, CA 94088, Tel: 
408-720-7600, TWX: 910-313-2110, FAX: 408-720-8438; 
SIs. Mg,: Jim Johnson; Di8t. Mg,: Patricia A. Lippe 

F:AlRCHILD - WESTON - TELEMETRY, P.O. Box 3041, 
Sarasota, FL 34230, Tel: 813-371-oBll, TELEX: 4947160; 
FSC No.: 06141; Empl.: 825; SIs. Mgt: F. V. Bud Hinkel 

FAIR-RITE PRODS. PO Box J, Wallkil~ NY 12589, Tel: 
914-895-2055, TWX: 510-249-4919; FSC No.: 34899; 
Empl: 2000; SIs. Mg,: B. G. Tolen ............. C'1750 

Local Sales Offices & Reps 
AL Huntsville, Macro-Mklg. Assocs. ..... . 
CA Anaheim, Micromatals .............. .. 
CA Sunnyvale, Schwerin & Merrill Assocs. 

205-883-9630 
714-630-7420 

406-735-7900 

co Uttleton, lMC .•................•..•.. 303-773-0643 
cr W. Hartford, R S. Pettigrew & Assocs. 

. . . . . . . . .. . .. .. . .. . . . .. . . . . . . . .. .. . . ... 203-236-5891 
FL New Smyrna Beach, J. Wetzel ...•••.. 904-423-5707 
IL Wheaton, Charl.as D. Atwater Assocs. 

312-653-5701 
IN Indianapolis, Frank J. C8mpisano Co. 

317-253-7651 
MI SOuthfield, J. L Montgomery Assocs. 

....................................... 313-35&-2616 
MN Bloomington, Holmes & Ladky Assocs. of Minn 

....................................... 612-884-2125 
NY Hempstead, Kahgen SIs. .. .. .. .. .. .... 516-53&-2300 
OH Cincinnati, F. J. Campisano & Assocs. 

PA Easton, Kendon Co. . ............... .. 
TX Dallas, S.E~ Inc. .................... .. 
VA Front Royal, EHron SIs., LId ......... .. 
VA Roanoke, A. B. Kreger & Co. .. ...... .. 
WA Bellevue, Quest MkIlh Inc ............ . 
WI Milwaukee, Frank W. Ladky Assocs. .. 

513-574-7111 
215-253-3100 
214-690-9881 
703-635-7201 
703-989-4738 
206-747-9424 
414-351-2112 

FANCORT INDUSTRIES, INC. 31 Fairfield PIece, W. 
Caldwel~ NJ 07006, Tel: 201-575-0610, TELEX: 130540, 
FAX: 201-575-9234; Empl: 18; SIs. Mg,: Ron Corey; Di8t. 
Mg,: Ron Corey 

FAN-S CORP. See Qualtek Electronics Corp. 

FARADAY ELECTRONICS, 749 N. Mary Avenue, 
Sunnyvale, CA 94086, Tel: 408-749-1900, TELEX: 706738, 
FAX: 409-73&-1671; Empl.: 85; Sis. Mg,: Nick 
Antonopoulos 

FARIA, THOMAS G., CORP. P.O. Box 983, Uncasville, cr 
06382-0983, Tel: 203-84&-9271, TELEX: 4970991 TGF 
CORP; FSC No.: 09527; Empl.: 250; SIs. Mg': A. Knupp 

FARINON DIV. Harris Corp., 1691 Beyport, San Carlos, 
CA 94070, Tel: 415-594-3000, TELEX: 34-8491; SIs. Mgr" 
George Woodruff 

FARRAND CONTROLS, Div. of Farrand Industries, 
Inc., 99 Wall St. Valhalla, NY 10595, Tel: 914-761-2600, 
TELEX: 846-640, FAX: 914-761-0405; Empl.: 120; SIs. 
Mg'" George A. Quinn; Dis/. Mg,: George A. Quinn 

FASCO INDUSTRIES, INC., Oiv. of Hawker Siddeley 
Grp. Pic. 601 North Federal Highway, Boca Raton, FL 
33432, Tel: 305-368-0600, TELEX: 51-5612; SIs. Mg,: O. 
J. Binnette; Di8t. Mg,: Paul R Reid 

FASTEK ·TEST SYSTEMS, Div. of International 
Fastek Corp. 5235-A Avenida Encinas, Carlsbad, CA 
92OOB, Tel: 619-438-7818, TELEX: 188912 ATSD UT, FAX: 
619-438-8205 

FASTEX, 195 Algonquin Rd., Des Plaines, IL 60016, Tel:.312-
299-2222, TWX: 910-233-2786; FSC No.: 02768; SIs. 
Mg,: Andy Flis; Dist. Mg,: Denis Singery 

FAST FEEDBACK TECHNOLOGIES, 1505 Aviation 
Blvd., Redoudo Beach, CA 90278, Tel: 213-379-6100; 
Ernpl: 4; Sis. Mg': M. Lacas 

FCM PLASTICS, Plastics Technologies Inc., 2555 Oak 
Industrial Dr. NE, Grand Rapids, MI 49505, Tel: 616-451-
4502, TWX: 810-273-6038; Sis. Mgt: Patrick K Parsons 

FDK 
FAX: 213-404-2850 

FDK AMERICA, INC., Fuji Electromechanical Co., 
Ltd., 17326 Edwards Rd., Ste. A-130, Cerritos, CA 90701, 
Tel: 213-404-1770, TELEX: 1&-1998; SIs. Mg,: Yasu 
Yasutani ....... A'1319, 1654-1655, 1734-1735, 1769; 

B'1166; Do1458-1459, 1724-1726 

Local Sales Offices & Reps 
NJ Englewood Cliffs, FDK Amarica, Inc ... 201-567-1900 

F-DYNE ElCTRNS. 449 Howard Ave., Bridgeport, cr 
08605, Tel: 203-367-8431, TWX: 710-453-0087; Empl.: 
175; SIs. Mg': Robart Furst 

FEDERAL elECTRONICS, 75 Stamp FarmRd., CranstOn, 
RI 02921, Tel: 401-944-6200, FAX: 401-946-6280; FSC 
No.: 69343; Empl: 140; SIs. Mg,: Timothy Collins 

FENWAL 

FEEDBACK. 620 Springfield Ave., Berkeley Hghts., NJ 
07922, Tel: 201-464-5181; Empl: 28; Sis. Mg,: John 
Lawson 

FEI MICROWAVE, INC. Frequency Electronics, Inc. 
825 Stewart Dr. Sunnyvale, CA 94OB6, Tel: 406-732-0880, 
TWX: 910-339-9207; FSC No.: 21847; Empl: 450; SIs. 
Mgt: P. Thesing 

FEMA ElCTRNS. CORP. 12-6 Edgeboro ReI., E. 
Brunswick, NJ 08816, Tel: 201-23&-1223, TELEX: 29B425 
FEMA UR, FAX: 201-238-7981; Empt: 101020; SIs. Mg,: 
Bob Cheng; Dist. Mg,: E. Wong 

FEMCO, INC. P.O. Box 26710 ParI<moor Ste., San Jose, CA 
95159, Tel: 406-946-1168, TELEX: 17-1618, TWX: 910-
33&-2290 

FEME elECTRONICS, INC. 661 W. Germantown Pike, 
No. 206, Plymouth Meeting, PA 19462, Tel: 215-941-0366, 
TWX: 910-240-4181, ESYLNK: 62773739, FAX: 215-941-
0377 

FENWAL, 400 Main St. Ashland, MA 01721, Tel: 505-881-
2000, TELEX: 948421, FAX: 509-881-6729; Empl: 1000; 
SIs. Mgr: F. R Shea 

-
~nwa[ 

Eflctronic ._ic.n ____ - "".A.. power 

O'vls,on~ Inc ~ dIIvk:es 

FAX: 617-473-6035 
FENWAL ELECTRONICS/APD, Kidde, Inc., 450 

Fortune Blvd., MiRord, MA 01757, Tel: 617-47&-5255, 
TELEX: 299550; Empl: 500; SIs. Mg,: W. M. Minnucci; 
Dlst. Mgr: Chester Tricca ...................... B'1846 

Local Sales Offices & Reps 
AL Huntsville, Macro Mklg. Assocs.. Inc. .. 205-883-9630 
AZ Phoenix, Dorton Enlpfs., Inc. .•...•.•.. 602-844-2957 
CA Cupertino, Cadella Mklg. Grp., Inc. .... 40&-257-2561 
CA Garden Grove, Eisco EIctms., Inc. ..... 714-891-4621 
CO Denver, Spectrum MkIg. Assocs.. Inc. 

· . .. .. . .. .. . . . . . .. . . . . . . . . . . .. . . . . .. ... 303-4Bo-9991 
cr Southington, The Orion Grp. Inc. ...... 203-621-8371 
FL Ortando, Datarep, Inc. .. .. . .. .. .. .. .... 305-643-5224 
GA Norcross, Macro MkIg. Assocs.. Inc. ... 404-862-5580 
IL Chicago, Century Elctms. Corp. ....... 312-777-9700 
IN Greenwood, Valentine & Assocs. ..... 317-BBB-2260 
IN South Bend, Valentine & Assocs. ..... 219-28&-7070 
IA Cedar Rapids, Palatine Engrg. & Sis., Inc. 

....................................... 319-365-8071 
MD Gailhersburg, Naudain Assoc. SO. Inc. 

· . .. .. . .. . . .. . . .. . . . . . . .. . . . . . . . . . .. ... 301-25&-5040 
MA Wakefield, The Orion Grp., Inc. •....... 617-245-5220 
MI Ferndale, HilHronics, Inc. .............. 313-398-5556 
MN So. Sl Pau~ Northport Engrg., Inc. . . . .. 612-457-8000 
MO Blue Springs, Palatine Engrg. & Sis., Inc. 

· . .. .. . .. . . . . . . .. .. . . . . . .. . .. .. . . .. . . .. 816-229-4007 
MO Hazelwood, Palatine Engrg. & Sis., Inc. 

· . . . . .. .. . . .. . . .. . . .. . . . .. . .. .. .. .. . . .. 314-839-0800 
NY Huntington, CDB Entprs. .............. 516-692-5200 
NY Penfield, Upstate Cornps. Sis., Inc. .... 716-381-6070 
NC Charlotte, Prime Comps., Inc. ......... 704-522-1150 
OH Cleveland, Arthur H. Baier Co. ........ 216-461-6161 
OH Dayton, Arthur H. Baier Co ............ 513-27&-4128 
OH Westchester, Arthur H. Bair Co. ....... 513-779-2395 
OH Worthington, Arthur H. Baier Co. ...... 614-764-1144 
OR TJ98Id, Elctrn Comp. Sis. ............. 503-245-2342 
PA Pittsburgh, Covart & Newman Co. .... 412-531-2002 
PA Wyn~ewood, Metz-Benharn Assoc., Inc. 

215-896-7300 
TX Austin, W. Pat Fralia Co. & Assoc., Inc. 

512-835-7911 
TX Evless, W. Pat Fralia Co. & Assoc., Inc. 

· . . .. .. . ... . .. .. . . . .. . . .. . .. . . .. .. .. ... 817-267-3577 
TX Houston, W. Pat Fralia Co. & Assoc., Inc. 

....................................... 713-772-1572 
UT Ogden, Spectrum Mklg. Assocs.. Inc. .. 801-972-8552 
WA Mercer Island,EIctrn Cornp. SIs. ...... 206-232-9301 
WI Milwaukee, Century Elctms. Corp ...... 414-645-3680 
EXP MA, MiRord, Fenwal Elctms. . . .. . .. .. .. 617-47&-5255 
Can Que., John G. Weiss eo. Ltd ......... 514-337-5022 

Local Distributors 
CA Chatsworth, Mil-Comm Distr .......... . 
CA San Jose, Rose Elctrn Distr .......... . 
CO Denver, Newarl<-Denver Elctm. Supp. 

co Englewood, Indl EIctms. Corp. '" .... . 
FL Ft Lauderdale, Newarl< Elctms. ...... . 
GA Norcross, Newarl< Elctms. .......... .. 
IL Chicago, Newarl< Elctms. Corp. ...... . 

818-99&-3111 
406-263-9700 

303-757-3351 
303-694-9444 
305-587-2372 
404-44&-1300 
312-784-5100 
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FENWAl 
IN Indienapolis. Bellinds. .............. ;. 317-634-6202 
MD Cheverly, Newark Elctrns .•............ 301-699-8880 
MA Wobum, Newark EIc1rns. .............. 617-935-6350 
MI Grand Rapids. Newark Elctms. .... , ... 616-455-9190 
MI OakPar~'Newark Elctms. ............ 313-967-C)600 
MN Hopkins. The Joel Co. .. ........... ;.. 612-935-6202 
MN Minneapolis, S1ark Elec ............... 612-332-1325 
NJ Union, Newark Elctrns. .. ... . . . ... .. .•. 201-651-2290 
NY BuffalO, SummH Oists. ................ 716-687-2800 
NY Hunting1on, COB Dev. Corp. ........ ;. 516-692-5200 
NY Melville, Arrow Elctms., Inc. ........... '516-467-1000 
NY Rochester, Summit EIctrns. ........... 716-334-8110 
NC Winston-Salem, Kirkman Elctms. ...... 919-722-9131 
OH Warrensville HQ1s., Newark Elctms. ... 216-587-1700 
OK Tulsa, Radio, Inc ...................... 918-587-9123 
PA Wynnewood, Metz-8enham Assoc., Inc. 

TX Fort Worth, Palco Supply ....•........ 
TX Garlend, Newark Elctrns. .......... : .. 
UT Sa~ Lal<e City, Standard Supp. ....... . 
WI Mequon, Lal< ... View Elctns. Corp. .... . 
Can Que. John G. Weiss Co., Ltd ........ . 

215-896-7300 
817-429-8596 
214-487-8144 
801-488-3371 
414-377-6250 
514-337-5022 

FERNO-SALESMAKER, Ferne-Washington, Inc. 70 
Weil Way, Wilming1on, OH 45177, Tel: 513-382-1451, 
TELEX: 214282; Empl: 300 

FERRANTI ELEC. 87 Modula Ave., Commack, NY 11725, 
Tel: 516-543-0200, TWX: 510-226-1490; Sis. Mgc Mike 
Kennett 

FERRANTI INTERDESIGN, INC., 1500 Green Hills Rd., 
Scotts Valley, CA 95066, Tel: 408-438-2900, TB.EX: 
4940840, TWX: 91 ()'339-9374; Empl: 240 

FERRETEC INC, 544 Gibra~er Dr. MilpHas. CA 95035-
6315, Tel: 408-263-1216, TWX: 91()'338-2353; FSC No.: 
7W279; Empl.: 65; Sis. Mgr" Allen E. Rosenzweig 

Local Sales Offices & Reps 
AL Huntsville, Gentry Assocs. ............ 205-637-0692 
AZ Phoenix, Blackhart Assocs. ........... 602-893-3488 
CA Cupertino. Allis Assocs. ............... 408-252-2863 
CA Westlal<e VI. HyTechAssocs., Inc ..... 818-336-1234 
CO Parker, Exelcis Engrg. Reps. .......... 303-841-4305 
CT Norwalk, Nemarco Assocs. ........... 203-852-9117 
FL Orlendo, Gentry Assocs. .............. 305-859-7450 
GA Atlenta, Gentry Assocs. ............... 404-998-2828 
IL Wauconda, Cudahy Sis. Co. .......... 312-526-2484 
MD 'Sevema Park, Delmarva Engrg. Assocs. 

....................................... 301-647-8007 
MA Chelmsford, BBC ..................... 617-452-7211 
MO Leasburg, EIR Co ..................... 314-245-6860 
NJ Palisades PI<., Nemarco Assocs. ...... 201-224-2768 
NY E. ISlip, Nemarco Assocs. ............. 516-277-5631 
NC Burling1on, Gentry Assocs ............. 919-227-3639 
PA N. Wales, Scienlnic Ovcs.-PA ......... 215-699-7707 
SC Columbia, Gentry Assocs. ............ 803-772-6786 
TX Garland,. McBride Scienlnic Sis ........ 214-494-5000 
WA Bellevue, James Findlay Co ........... 206-455-9597 

FERRO CORPORATION, Coated Fabrics Division, 34 
SmHh St, Norwalk, CT 06852, Tel: 203-853-2123, TB.EX: 
96-5929; Sis. Mgr" Wally Kimball; Dis/. Mgr" John 
Sendusky, Sis. Coord. 

FERRO CORPORATION, Coatings Div., 4150 East 56th 
Sl, Clevelend, OH 44101, Tel: 216-641-8580, TELEX: 98-
0165 

FERRO CORPORATION, Complas Thermoplastics 
Div.,5001 O'Hara Dr., Evansville, IN 47711, Tel: 812-423-
5218; Sis. Mgr"L Sleven Edge 

FERRO CORPORATION, Electronic Materials Div, 27 
Castilion Dr. Santa Barbara, CA 93117-3092, Tel: 805-968-
5000, TELEX: 98-0165; Empl.: 49; Sis. Mgr" Terry H. Baker 

FERRO CORPORATION, Houston Thermoplastics 
Div., 1370E. 40 St, Houston, TX 77022, Tel: 713-691-
1407; SIs. Mgr" Larry Lynch; Dist. Mgr" Robert Dobecki, 
G/M 

FERRO CORPORATION, Stryker Therrnoplastics 
Div., 3 Railroad Ave., Stryker, OH 43557, Tel: 419-682-
3311; Sis. Mgr" Bruce Heine 

FERRO CORPORATION, Transelco Div, P.O. Box 217, 
Penn Yan, NY 14527-0127, Tel: 315-536-3357, TELEX: 
98-0165; Sis. Mgr" James F. Arthur 

FERRO INDUSTRIAL PRODUCTS L TO., canadian 
Thermoplastics Division, 354 Davis Road. Oakville, 
ONT. L6J 2Xl, Tel: 416-845-4277, TELEX: 06-982218; 
Sis. Mgr" J. Zemen 

Manufacturers andSaI8$ OffiC8$ Directory 
FERRONIOS, 52 N. Main Sl, Fairport, NY 14450, Tel: 716-

388-1020, TB.EX: 256549, FAX: 716-388-0036; FSC No.: 
33062; Empl: 35; SIs. Mgr" Thayne Wilbur 

FERROTRAN ELCTRN8. CO., INC., 11 W. 25th St, New 
York, NY 10010, Tel: 212-691-3610; Sis: Mgr" H. King 

FERROXCUBE, Amperex Electronic Corp., 5063 Kings 
Hwy. Saugerties, NY 12477, Tel: 914-246-2811, TWX: 
510-247~5410, FAX: 914-246-2811(ExI 427); FSC No.: 
02114; Empl.: 400; SIs. Mgr" B. Grindle; Dist. Mgr" Terry 
Parisien 

FG ENGINEERING, Box 476, Fredonia, AZ 86022, Tel: 
602-643-7375; Empl: 6; Sis. Mgr" F. Griswold 

FIBERGUIDE INDUSTRIES INC. 1 Bey St, Stirling, NJ 
07980, Tel: 201-647-6601, TWX: 510-100-9180, FAX: 201-
647-6464; Empl: 25; Sis. Mgr" Kelly Moren 

FIBEROPTIOS TECHNOLOGY, INC., QuasseH Rd., 
Pomfret, CT 06258, Tel: 203-928-0443, FAX: 203-928-
7664; Sis. Mgr" J. H. Castonguay 

FAX: 805-583-4018 
FIBEROPTIC SYSTEMS, INC., 468()'B E. Los Angeles 

Ave., Simi Valley, CA 93063, Tel: 805-563-2088; Empl.: 30; 
Sis. Mgr" Richard Lockett ..................... B.1167 

FIBRONIOS INTERNATIONAL INC., 
Communications Way, Independence Park, Hyannis, 
MA 02601-1892, Tel: 617-778-0700, TELEX: 951297; 
Empl: 500; Sis. Mgr" Gary Scrupps 

lie 
FAX: 301-881-0530 

FIC CORP., 12216 Parklawn Dr. Rockville, MD 20852, Tel: 
301-881-8124, BOo-638-6594, TWX.: 71 ()'828-9809; FSC 
No.: 3613; Empl.: 46; Sis. Mgr" Robert E. Frye; Dist. Mgr" 
Robert E. Frye. . .• . . .. . .. . .. . .. . . . .... . .. . .. .. .. B.1314 

FIDELITY CHEMICAL PRODUCTS CORP., 472 
Frelinqhuysen Ave., Newark, NJ 07114, Tel: 201-242-4110, 
FAX: 201-242-5796; Empl.: 35 

FIELD-FAB, 43 .School St, N. Sprtng1leld, VT 05150, Tel: 
802-886-6278; Sis. Mgr" Harold Lombard 

FAX: 609-599-9508 
FIFTH DIMENSION, INC., 801 New York Ave., Trenton, 

NJ 08638, Tel: 609-393-6350, TWX: 51()'881-8412; Empl.: 
60; Sis. Mgr" Dick Clawges, Prod. Mgr. 
.............. \ ............... B·142O-1421,1710-1711 

Local Sales Offices & Reps 
NJ Trenton, Fifth Dimension ...... : . . . . • .. 609-393-6350 

FIL-COIL COMPANY, INC. 800 Axinn Ave. Garden cny, 
NY 11530, Tel: 516-228-9445, TELI;X: 960127 SWIFT 
NY!<. FAX: 516-228-9064; FSC No.: 56528; Empl.: 85; Sis. 
Mgr" William Goldman 

FILM MICROELECTRONICS, See General 
Microcircuits 

FILTER CONCEPTS INC., 2624 S. Rousselle, Santa Ana, 
CA 92707, Tel: 714-545-7003, FAX: 714-545-4607; SIs. 
Mgr" Les Edelberg ....................... A·1656-1657 

FILTRON CO., INC., Sub. of ARX Inc., 148-E Sweet 
Hollow Rd., Old Bethpage, NY 11804, Tel: 516-752-1144, 
FAX: 516-752-0905; FSC No.: 81631;ErnpL: 90; SIs.Mgr" 
Harold Sarnkofl ............ \. ..... . .. .. . • .. .. ... A.1658 

Local Sales Offices & Reps 
AL Huntsville, Rakes Engrg. & MkIg. .. . . . . 205-533-3763 
CA Sunnyva/e, Esco Assoc. .............. 408-745-1410 
CA Tarzana, High Voltage SIs.;., ......... 816-681-9194, 
CO Boulder, A Bissell Co. ............. ;.. 303-444-.1173 
FL Winter PI<., LOrenza & Assocs. ........ 305-629-0445 
KS Olathe, Technical Sis. Assoc. ......... 913-829-2800, 
MD Baltimore, Bernard WhHe & Co. .•...•. 301-484-5400 
MO Ferguson, Technical Sis. Assocs. ..... 314-725-5361, 
MS Jackson, Benton Bellard Co. ............... 956-3560 
NH Manchester, Charles A Wallace Co. •. 603-622-5884 
NM Albuquerque, WJM SIs. ...•..........• 505-268-9499, 
NY Melville, Carnes Assoc. ............... 516-694-1600 
NY Syracuse, Malerial Svcs. ..... ,........ 315-437-7093, 
PA Huntingdon Valley, Rabal Assoc..... ..215-947-4625 
TX Bedford, De Armond Ent ............. 817-267-2048 

FINCOR, 3750 E. Market Sl, York, PA 17402, Tel: 717-751-
4206, TELEX: 84().432, FAX: 717-751-4372; FSC No.: 
3622; Ernpl.: 700; Sis. Mgr" Rober1 Spengler 

FINISHERS, INC., 517 Aldo Avenue, Santa Clara, CA 
94054, Tel: 408-988-0222; Empl.: 10; Sis. Mgr" Harry 
McRae 

11.~IFISCHERj l it-:'lAMERICA, INC. 

FAX: 818-362-7045 
FISCHER-AMERICA, INC., 28245 ,Avenue Crocker, 

Valencia, CA 91355, Tel: 816-362-9395, TB.EX: 499-4162; 
Sis. Mgr" Steve DeFeo ........•.....•... C·1327-1329 

Local Sales Offices & Reps 
CA Fairfield, BaribeauH Assocs. ........... 707-426-6095 
CA Santa Ana, Wayne Champe Assocs... 714-662-2228 
CO Englewood, Omega Ltd ....... ; ...... 303-762-1921 
FL Indien Harbour Bch., Bill Toy & Assocs. 

. .. . .. . . .. . . .. . .. .. .. .. . .. . .. .. .. .. .... 305-773-5805 
GA Norcross, Hollingsworth & Still . . . • . . . . BOo-241-5712 
IA Marion, MSB Assocs. ......... ,....... 319-377-6261 
KS Roland PI<., MSB Assocs. ............. 913-432-2131 
MA Newton, M. A Olson Assocs.lnc. ..... 617-244-4030 
MN Minneapolis, Electro tec Assocs. ...... 612-927-5878 
MO St Louis, MSB Assocs. ............... 314-946-5577 
NJ Ho-Ho-Kus, D. J. Fisher Inc. . . . . . . • . . . . 201-652-0090 
EXP SwilzerIand/CH-II43 Apples, W. W. Fischer SA 

....................................... 021-BOo-3711 
Can Oakville, Ool, Haltronics ...•......•... 416-844-2233 

FISHERCAST, Fisher Gauge Umited, 194 Sophia 
Street, P.O. Box 179, Peterborough, Ontario, Canada K9J 
6Y9, Tel: 705-748-9522, TELEX: 06-962943, FAX: 705-
745-6818; EmpL: 1800; Sis. Mgr:Larry Hatfield 

FISHERTECH, Fisher Gauge Umited, 194 Sophia 
Street, P.O. Box 179, Peterborough, Ontario, Canada K9J 
6Y9, Tel: 705-748-9522, TB.EX: 06-962838, FAX: 705-
746-6312; Empl.: 2006; Sis. Mgr" Larry Curtis 

FISKARS") 

FAX: 805-684-8128 
FISKARS ELECTRONICS CORP., (Formerly 

Behlman Engrg.), 1142 Mark Ave., Carpinteria, CA 
93013, Tel: 805-884-6311; FSC No.: 53636; SIs. Mgr" 
Dave Lorelli; Dis/. Mgr" Dave Loralli ..... Do2102-2109 

Local Sales Offices & Reps 
AL Huntsville, Reynolds & Assocs. ....... 305-259-7000 
AZ Phoenix, J. SmHh & Assocs., Inc. ...... 602-267-0981 
CA Cupertino, T. Louis Snitzer Co. ..•. . . . . 408-257-6333 
CA Del Mar, T. Louis Snitzer Co. .....•... , 619-226-0305 
CA Los Angeles, T. Louis Snitzer Co. ..... 213-636-6170 
CO Colorado Springs, J. Smith & Assocs., Inc. 

. . . . . . .. . .... . .. . . .. . .. . ... .. .. . . .. • ... 303-597-5343 
FL Melboume, Reynolds & Assocs. ...... 305-259-7000 
GA Lilbum, Reynolds & Assocs. .......... 305-259-7000 
IL Wheeling, Ed Joyner & Co. ........... 312-520-1200 
IN Noblesville, R&D Elctms. ............ 317-849-2026 
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Manufacturers and Sales Offices Directory 
MD Burtonsville, Eastern Instrmn COrp. '" 301-384-8500 MD 
MN Edina, Dytec Instrs.lnc. ............... 612-831-7169· MD 
MN St Pau~ Dytec Instrs.lnc. ............. 612-645-5816 MA 
NM Albuquerque, J. Smith & Assocs., Inc. MN 

NY G~'~i~~i;';':'::: ~=~ Me 
NY Rochester, Tae-Rep ..•......•..... '" 716-586-8710 ::;'., 
NY WhiIney Pt. Tae-Rep ....•......•..... 607-692-3705 NY 
NC Raleigh. Reynolds & Assocs. . . . . . . . . . . 305-259-7000 NY 
PA Doylestown. TeCh. InBlr. Sis. Co. •..... 215-345-4110 NY 
TX Austin. Thorson Co. . . . . . . . . . . . . . . . . . . . 512-345-1985 
TX Dallas, Thorson Co.................... 214-233-5744 NC 
WA Sealtle, Datacom Assocs. ... . . . . . . . . . . 206-285-2525 OH 
Can Burnaby, B.C. Atelco, Inc. ............. 604-299-9331 OH 
Can C81gaJy, Alberta, Atelco, Inc. .......... 403-230-1697 PA 
Can Mar1<ham, Ont. Alelco, Inc. ............ 416-497-6590 PA 
Can Montreal, Que., Atelco, Inc. ............ 514-481-7133 TX 
Can Ottawa, Ont. Atelco, Inc. .............. 613-596-5894 TX 

lIT 
FISKARS ELECTRONIC CORPORATION, Power WI 

Hunt Valley, Marktron ..•...•......•.•• 
ROCkville, Marklron .•............••... 
Haverhil~ LK Assocs. ............... . 
Minneapolis. Berndt Assocs. ......... . 
St Louis, LoweIH(angas & Assoc. ... . 
Flanders, K&R Engrg. SIs. ....•...•.... 
Albuquerque, Undberg Co ............ . 
Kingston, Micro--Tech MkIg. •.•........ 
N. Syracuse, Micro-Tech Mklg. ......•. 
Rochester, Micro-Tech MkIg. Inc. .... . 
Greensboro, Brande~Stephens ...... . 
Cleveland, Covert, Newman & Co. . .. . 
Dayton. Covert & Newman & Co. . ... . 
Huntingdon Valley, Omega EIcIms. .. . 
Pittsburgh, Covert & Newman & Co. .. 
Houston, Berry Sales .......•......... 
Richardson, Berry Sales ............. . 
Salt Lake CIty, Undberg Co. •......... 
Milwaukee, Berndt Assocs. .......... . 

301-628-1111 
301-251-8990 
617-373-1313 
612-548-2021 
314-821-4050 
201-584-5235 
505-881-1006 
914-338-7588 
315-456-5254 
716-329-3000 
919-274-6952 
216-449-8845 
513-439-5788 
215-947-4135 
412-531-2022 
713-784-5860 
214-234-0255 
601-277-2643 
414-545-8400 

Systems Div. 10362 Miller Road, Dallas, TX 75238, Tel: 
214-341-8700; FSC Il10.: 214-341-1804; SIs. Mg,: Jack 
Conn 

Local Distributors 

FITCHBURG COATED PRODUCTS, 
T echnographics, Inc. P.O. Box 1106, Scranton, PA 
16501, Tel: 717-347-2035; EmpL: 300 

THE FIVE STAR CO. 120 W. Main St. Plantsville, CT 
06479, Tel: 203-628-5561, FAX: 203-621-2405; SIs. Mg,: 
Robert Murphy 

FLAMBEAU PRODUCTS CORP. P. O. Box 97, 
Middlefield, OH 44062, Tel: 216-632-1631, FAX: 216-832-
1581; Empl: 184; Sis. Mg,: Elmer J. Sunyog 

FLANN MICROWAVE, INC. 6290 Sunset Blvd, Ste. 1126, 
Los Angelas, CA 90028, Tel: 213-463-5120, TWX: 91(}-
321-2903, FAX: 213-463-4319; SIs. Mgr: Norman 
Sutherland 

FLEXCO MICROWAVE, INC. P.O. Box 174, KarTville Rd., 
Port Murray, NJ 07865, Tel: 201-669-3020, TELEX: 
467439; FSC Il10.: 52214; E""L: 50 

[f~[~]~d ~g~~DIV. 
MORLAN & ASSOCIATES, INC. 

FAX: 614-876-8538 
FLEX-CORE DIV., Morlan & Assocs., Inc., 6625 

McVey Blvd., Worthington, OH 43235, Tel: 614-889-6152; 
Empl.: 7; SIs. Mg,: D. Morlan .................. A.2229 

FLEX-KEY CORP., Sub. of Astronics Corp., 18 
Sargent St. Gloucester, MA 01930, Tel: 617-281-2040, 
TB.EX: 94-0333, FAX: 617-281-4730; FSC Il10.: 51163; 
Empl: 50; Sis. Mg,: Philip P. Bodoni ........... 8'1817 

Local S81es Offices & Reps 
CA Glendale, Hall Assocs. ................ 818-956-1626 
FL Ft Pierce, Tech. MI<tg. Svcs. .•.••..... 305-466-3113 
IA Cedar Rapids, Tech. EIcIms. Inc. ...... 319-366-5443 
KS WIChita, Bud Johnson & Assocs. .. . . . . 316-638-9345 
MI Birmingham, Riley-Cotter Sis. .....•... 313-844-0161 
NY Huntington. J. A K_ Co. ........• 516-351-7008 
Can Mississauga, Ont.. Lloyd A Meredfih " 416-535-1832 

FLIGHT CONNECTOR, Trans-Technology 
Electronics, 233 E. Manville St. Rancho Dominguez, CA 
9022(}-9OO6, Tel: 309-693-3355, TWX: 51(}-39(}-3691; 
FSC No.: 28680; SIs. Mgr: John Williams; Dis!. Mgr: John 
Williams 

FL JENNINGS, FL Inds., 970 Mclaughlin Ave. San Joss, 
CA 95122-2696, Tel: 408-292-4025, TB.EX: 34-8311, 
TWX: 91 (}-338-0159, FAX: 408-285-1789; FSC No.: 73905; 
EmpL: 350; Sis. Mgr: E. V. Valehrach .......•.. A'1085; 

8'1422-1425; 001253 

Local Sales Offices & Reps 
AL Huntsville, Brandel-Stephens ......•.. 205-883-0445 
AZ Phoenix. Crown Systems ............. 602-274-3160 
CA Carnpbel~ Sheehan Mulroe Assocs. . . . 408-37(}-69OO 
CA Encino, King-Way Assocs. ............ 818-788-4124 
CO Denver, Undberg Co. .•...•........•.. 303-756-9033 
FL Deerfield Beach, Brandel-Stephens ... 305-427-8558 
FL Orlando, Brandel-Stephens .••.•...•.. 305-425-3202 
GA Atlanta, Brandel-Slephens ...•.••..... 404-261-7579 
IL Arlington Hgts., Berndt Assocs. ....... 312-632-0900 
IN carme~ Berndt Assocs. ............... 317-844-0114 
KS Shawnee Mission, LowelH<angas & Assoc. 

....................................... 913-631-3515 

CA Carlsbad, Surcom Assocs. ............ 619-438-4420 
IL La Fox. Richardson EIctms., ltd. ...... 312-456-0600 

FAX: 602-748-0908 
FLOTEK CORPORATION, 1300 E. Floriza St. Ste. 101, 

Tucson. AZ 65714, Tel: 602-294-9222, TWX: 51(}-601-
6723, ESYLNK: 62936530; EmpL: 8; Sis. Mgr: Eric 
Richards ...•...............••..... 001370-1371, 2166 

FLOW TECHNOLOGY, INC. Box 52103, Phoenix, AZ 
65072, Tel: 602-437-1315, TELEX: 249-995; Ernpl: 65; 
Sis. Mgr: Ed Dahn 

FL SURPRENANT DIV. 172 Sterling St. Clinton. MA 
01510, Tel: 617-368-1401, TELEX: 920451, TWX: 71(}-
347-1736; EmpL:~; Dis!. Mgr: Jim Gannon 

DMM's, Counters, and 
Temperature Logging Systems 

Authorized Distributors 

New and Used Electronic Test Equipment. 
Sales • Service • Rental • Leasing 

21418 Parthenia SL Canoga ParK. CA 91304. (81 B) 998-6500 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

Model8060a 

FOREDO 

FLUKE, JOHN, MANUFACTURING CO. Box C909O. 
MS 250C, Everett, WA 98206, Tel: 206-356-5400, TELEX: 
15 2862, TWX: 910-445-2943; EmpI.: 2645; SIs. Mgr: W. 
Hoffman; DisI. Mgr: R Menett ' 

FM&T INDUSTRIES,INC. 145 S. Church St. P.O. Box 204, 
Shrewsbury,PA 17361, Tel: 717-235-3000, FAX: 717-235-
2845; FSC Il10.: 8X856; EmpI.: 20; SIs. Mgr: Bruce F. 
McDonald 

FMC CORPORATION, Chemical Products Grp., 2000 
Market St. Phi~a, PA 19103, Tel: 215-299-6000; 
EmpI.: 800 

Local Sales Offices & Reps 
CA San Joss ... . . . . . . . . . . . . . . . . . . . . . . . . . . 408-289-3653 
IL Downers Grove ............•.....•••• 312-971-8800 
NC Charlotte. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 704-554-1551 
PA Philadelphia ........ : . . . . . . . . . . . . . . . . . 215-299-5846 
TX Dallas ...•..•..••..•.•.. '" .•.••.•. . .. 214-783-08n 

FOREDOM ELEC. CO, Blackstone Inds. Inc., Route 6, 
Belhe~ CT 06801, Tel: 203-792-8622, TELEX: 643483 
BLCKSTOWE BET\., FAX: 203-79(}-9832; EmpI.: 60; Sis. 
Mgr: Kent Kristensen, VP MkIg. 

Over 
7.000.000 
Indicators 
& LEOs 
In Stock 

lEE 

8 Over 
8.000. 000 
Relays & 
Switches 
In Stock. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

==® DIGITAL MULTIMETERS i: COUNTERS 

AtrrHORIZED DISTRIBUTOR 

~··SUNSH:tNE 
THE SOURCE FORMETERSi:TESTEQmPMENT 

ISlO (irant .\,·cnllc/Philadclphia. P.\ 19115 
Fax: (215) (,7.1·5(,09 

(;all, 

(215) 77(,·7500 in.\lIcntown. P.\ 
(.10 I ) ·H4·5600 in Baltimorc. :\11) 
(717) 2.16·5900 inllarrishurg. I'A 
(717) 397·2600 in Lancastcr.VA 
(215) 673·5600 in Phiiadclphia.I',\ &:-1.1 
POI) 621·5077 in Washington.I)C& YA 
(717) S29·5600 in Wilkcs·Barrc. 1',\ 

(.102) 652·S5S5 in Wiitnington. I)E 
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FORMA 
FoRMA SCIENTIFIC, Box 649, Marietta, OH 45750, Tel: 

614-373-4763,TELEX: 29-8205; ~: 400; SIs.Mg,: Art 
Fad 

FORMULATED RESINS INC, Box 508, Greenville, RI 
02828, Tel: 401-949-2060, TELEX: 952123;E"l'l: 15; SIs. 
Mgr :.iIIOrrn8n G. Harrington 

FORTE TECHNOlOGY, INC, 201 Carnegie· Row, 
Norwood, MA 02062, Tel: 617-769-9150, lWX: 71(}'348-
0812 

FOUNDATION INSTRUMENTS INC, 24 Colonnade Ad, 
Nepean,0N, Canada K2E 7J6, Tel: 613-226-4000, TELEX: 

.053-4153, FAX: 613-226-4602; SIs. Mg,: Jean Paul 
Clermont 

FOURJAY INDUSTRIES, Box 14617 Northridge Br, 
Dayton, OH 45414, Tel: 513-1190-6444; EmpL: 42; Sis. 
Mg,: M. W. Frawley 

FAX: 508-378-5401 
FOXBORO/PCG, The Foxboro Company, 600 N. 

I3edford St, E. Bridgewater, MA 02333, Tel: 508-379-5260, 
TELEX: 92-7602, lWX: 710-348-7630; Sis. Mg,: Paul C. 
Matola ................................... Ao2231-2235 

Local Sales Offices & Reps 
At OWens Cross Ads., CMR Cross Assocs. 

.. .. . .. .. .. . .. .. .. . .. . . . .. .. .. . .. .. . ... 205-883-5991 
CA San Diego, The Manning Co. .' . . . . . . .. 619-565-6097 
eo Littlelon, MAC ........................ 303-794-4664 
eo Longwood, A'()K Tech. Reps. ..•.. , . .. 305-662-6313 
IA Bettendorf, Weisler & Assocs. ......... 319-355-5911 
MO Ballwin, Weisler & Assocs. ............ 314-394-4543 
MO Kansas City, Weisler & Assocs. ....... 816-421-1679 
NJ Budd Lake, Guido Assocs. ............ 201-347-4643 
OH Dayton, Santer SIS. ................... 513-434-8212 
PA Erie, Frandot Co....................... 814-455-9751 
TX Dallas, Weisler & Assocs. ............. 214-437-2386 
TX Houston, Weisler & Assocs. ........... 713-467-1847 
WI Genoa City, Vine Tech. Sis. ........... 414-279-3871 

rix 
ELECTRONICS 

FAX: 813-693-1554 
FOX ELECTRONICS, 5842 Corporation Circle, Ft 

Meyers, Fl 33905, Tel: 813-693-0099, lWX: 510-951-
7386; FSC No.: 61429; Sis. Mg': E. L Fox, Jr.lMason Flake 
................................................. Ao1397 

Local Sales Offices & Reps 
At Huntsville, Beacon. . . . . . . . . . . . . • . • . . . . 205-88 1-5031 
AZ Tempe, System SIs. of Arizona. . . . . . . . 602-829-9338 
CA Irvine, Groh Assocs. .................. 714-637-9871 
CA Mountain View, Brooks Tech. Grp ..... 415-960-3880 
eo Englewood, Megatronix .. . . . . . . . . . . . .. 303-799-3700 
CT Orange, Access Sys. ... ... ......... ... 203-877-5891 
Fl AHamonte Springs, Serntronics Assocs. 

..................................... " 303-631-8233 
FL Clearwater, Serntronics Assocs. ....... 813-461-4675 
Fl Ft Lauderdale, SernIronics Assocs. ... 305-731-2484 
GA Atlanta, Electronic Mktg. Assocs. Inc... 4~ 1251 
IL llaska, Janus Inc. ..................... 312-250-9650 
IN Indianapolis, Wilson Tech. SIs. Inc. .... 317-872-2513 
LA Hammond, Design Mktg. •..•. . . . . . . . .. 504-294-3076 
MD Randallstown, Beacon North Inc ...... 703-479-2480 
NH Nashua, Access ...................... 603-889-8160 
MI Benton Harbor, McNab & Assoc ....... 616-925-2166 
MN Minnelonka, Gil!P Elctrn. .............. 612-935-4600 
MO St Louis, Reps Inc. ................... 314-298-8262 
NJ Medford, Component Consuftants ..•. 609-654-5300 
NJ Parsippany, HLM NJ .................. 201-263-1535 
NM Albuquerque, Systern Sis. of New Mexico 

. .. . . . . . .. .. . • . .. .. • .. .. .. . . . . . .. .. . . .. 505-889-2901 
NY Northport, HLM NY ................... 516-757-1806 
NY Syracuse, Pitronics ................... 315-455-7346 
NC Raleigh,Electronic Mktg. Assocs. Inc. 

................ , ...................... 919-847-8800 
OH Cleveland, Covert & Newman Co. . . • . . 216-449-8845 
OH Dayton, Covert & Newman Co. ....... 513-439-5788 

Manufacturers and . Sales Offices Directory 
OR Portt8nd, E. S. Chase. .. .. • .. .. .. .... . 503-292-8840 
PA Pittsburgh, Covert & Newman Co ... ,' 412-531-2002 
SC Greenville, EIctm Mktg. Assocs. Inc. ., 803-233-4637 
TX A\JStin, Design Mktg. .................. 512-263-9151 
TX Dalles, Design Mktg. .................. 214-480-8151 
TX Ft Worth, Design Mktg. ............... 817-232-3155 
TX Houston, Design Mktg. ................ 713-550.3318 
TX Irving, Design Mktg. ................... 214-607-0611 
lIT Saft Lake City, Charles Fields & Assocs. 

.. . .... .. . .. ... . .... .. .. . .... .. . .. ..... 801-531-6177 
VA Sterting,BeaconNorth Inc. ........... 703-478-2480 
'WA Kirkland, E. S. Chase ................. 206-823-9535 
WI Waukesha, Janus Inc. ................ 414-542-7575 
PR Hato Rey, Serntronics ................ 809-766-0701 
WA Kirkland, E. S. Chase ................. 206-823-9535 
Can Nepean, On!., Electro Source ......... 613-726-1452 
Can Raxdaie, Ont, Electro Source Inc. . . . .. 418-875-4490 

Local DistJibUtots 
AZ Phoenix, CETEC .. .. .. .. . .. . .. . .. .. ... 602-8B2-0808 
CA Buena PI<, Cypress ..... 213-744-0355,415-592-6718 
CA Chatsworth, CETEC/Future .......... 818-700.0014 
CA Irvine, CETEC/Future ................. 714-250-4141 
CA Irvine,lntegrated Elctms. .... '.......... 714-637-9960 
CA Sacramento, Integratad Elctms. ....... 916-424-5297 
CA San Diego, Cypress .................. 619-535-0011 
CA San Diego, CETEC/Future ........... 619-278-5020 
CA San Jose, Distel Inc. .................. 408-432-9290 
CA San Jose, Future..................... 408-435-9100 
CA San Jose, Integrated Elctrns. . . . • . . . . .. 408-435-1000 
CA Santa Clara, Cypress ................. 408-980-2500 
CA Santa CIara,CETEC/Future .......... 408-434-1114 
CA South Gate, CETEC/Future .......... 213-773-6521 
CA Westlake VI, Distel Inc. .•.............. 805-495-9998 
eo Denver, Integrated Corp. Hdqtrs. ...... 303-292-6121 
eo Denver,lntegrated Elctms. ............ 303-292-6121 
eo Westminster, Future Elctrns. ......•... 303-650-0123 
eo Wheatridge, Cypress .. ........ .. .. .... 303-431-2622 
CT Bethel, Future Elctms. ................ 203-743-9594 
CT Meriden, R C. Compl Jaco .. .. . .. .. . .. 203-235-1422 
CT Wallingford, Cronin Elctms. ........... 203-265-3134 
FL Aftamonte Springs, Future Elctrns. .... 305-767-8414 
FL Clearwater, Future Elctms. ............ 813-576-2770 
FL Ft Lauderdale, Reptron Elctrns. ....... 305-735-1112 
FL Tampa, Reptron ...................... 813-855-4656 
GA Norcross, Future Elctms. ............. 404-441-7676 
GA Norcross, Reptron Elctms. ............ 404-446-1300 
IL Hoffman Estatas, Integrated Elctrns. .. 312-843-2040 
IL Schaumburg, Future Elctms. .. . . . . . . . . 312-662-1255 
IL Schaumburg, Replron ,............... 312-882-1700 
IN Cannel, Aftex Elctrns. ................. 6O(}.852-7411 
MD Columbia, Future Elctms. ............. 301-995-1222 
MA Hopkinton, Add Elctms. ............... 617-435-5010 
MA Neadham, Cronin Elctrns. .. .... ... .... 617-449-5000 
MA Westborough, Future Elctms. ......... 617-366-2400 
MA Wilminglon, AC Comps./Jaco ........ 617-273-1860 
MI Grand Rapids, Calder Elctms. ......... 616-698-7400 
MI Grand Rapids, EC EIctrns. ............ 616-530-0576 
MI Livonia, Reptron ...................... 313-525-2700 
MN Eden Prairie, Future Elctrns. .......... 612-944-2200 
MN Minnetonka, Reptron Elctrns. ......... , 612-93&0000 
MO St Louis, Franklin Elctms. ....... , .... , 314-993-5333 
NH Salem, Cronin, Elctrns. ...........• '.' .. 603-898-4440 
NJ Bellmawr, Mid-Atlantic Elctrns. ..... ,.. 609-931-5303 
NJ Mount Laurel, Future Elctms. ......... 608-778-7600 
NY Buffalo, Summtt ...................... 716-887-2800 
NY Liverpoo~ Future Elctms. ............. 315-451-2371 
NY Rochester, CAM/RPe ................ 716-427-9999 
NY Rochester, Future Elctrns. ............ 716-272-1120 
NY Rochester, Summtt ................... 716-334-8110 
NY Syracuse, Add ........................ 315-437-1838 
NY Victor, Add ........................... 716-924-4760 
OH Cleveland, CAM/RPe ................ 216-461-4700 
OH Solon, Reptron ............... ,....... 800-445-7476 
OH Worthinglon, Reptron ................. 614-438-8675 
OR Beeverton, Cypress Elctms. . . . . . • . . . . . 503-641-2233 
OR Beaverton, Future Elctrns. ........•... 503-645-9454 
OR Beaverton, Integrated Elctms. Corp ... , 503-641-1690 
PA Pittsburgh, CAMI RPe .......... ,..... 412-782-3770 
TX Dalles, Cypress ....................... 214-889-1435 
TX Dallas, Cypress Elctrns. . . . . . . . . . . . . . .. 214-869-1435 
TX Farmer Branch, Force Elctms. of Texas 

TX Ft Worth, C &W Elctms. ............ . 
TX Houston, Force Elctrns. of Texas ' .•... 
TX Richardson, Future Elctms. .•......... 
TX Richardson, Jaco ...... : ............. . 
lIT North Saft Lake, Integrated Elctms. .. . 
lIT Saft Lake Cily, Future ................ . 
WA Bellevue, Almac Elctrns. ••....••...... 
WA Bellevue, Integraled Elctrns. ......... . 
WA Bothell, Cypress Elctrns. .•............ 
WA Redmond, Future Elctrns. ........... .. 
WA Spokane, Almac .... , ........... : .... . 
WI Mequon, Lake-View Elctrns. •......... 
WI Milwaukee, Progressive Image inc. ... . 
Can Downsview, Ont, Future Elctrns. ..... . 
Can Nepean, Ont, Carsten Elctrns. ....... . 
Can OHawa, Ont, Future Elctrns. ......... . 

214-247-9955 
817-831-0395 
713-561-8644 
214-437-2437 
214-235-9575 
801-298-1868 
801-972-8489 
206-643-9992 
206-455-2727 
206-483-1144 
206-881-8199 
509-924-9500 
414-377-8250 
414-321-4722 
416-636-4771 
613-726-9250 
613-820-6313 

Can Pointe Claire. Que., FutureEIctms. .... 514-894-7710 
Can Scarborough, On!., .carsten EIctrns. ... 416-495-9999 
Can St Lauren~Que., Carsten EIctrns. ..•.. 514-334-6321 
Can Vancouver, B.c, Future Elctrns. ....... 604-294-1166 

FRAMAR METAL PRODUCTS CO, INC, 345 Carnegie 
Avenue, Kenilworth, NJ 07033, Tel: 201-241-0710, FAX: 
201-241-1876; Ernp(: 7; SIs. Mgr: John W. Moore, Jr. 

FRAZIER, 1930 Valley View La, Dallas, TX 75234, Tel: 214-
241-3441; EmpL:2O; SIs. Mg,: W. A. Wadkins 

FREDERICK COMPONENTS 1NfL, 20806 PlummerSt, 
Chatsworth, CA 91311, Tel: 818-882-0866, 600.354-0680, 
TELEX: 691531 

FREDERICK ELECTRONICS CORP, 7630 Hayward 
Rd., P.O. Box 502, Frederick, MD 2170HI502, Tel: 301-
662-5901, TELEX: 197639, 248862; FSC No.: 197639, 
64692; EmpL: 350; Sis. Mg,: John W. Seniff 

FREED TRANSFORMER, 1718 Weirfield St, Ridgewood, 
NY 11385, Tel: 212-386-1300; FSC No.: 73386; EmpL: 200; 
Sis. Mg': M. Salzberg 

11!FTS 
FAX: 508-927-4099 

FREQUENCY AND TIME SYSTEMS, INC., 
DATUM, INC., 34 Tozer Rd., Beverly, MA 01915, Tel: 
508-927-8220, TELEX: 94-0518 FTS BVL Y; FSC No.: 
56219; ErnpL: 126; SIs. Mg,: Martin W. Levine 
................................................. 001254 

Local Sales Offices & Reps 
At Huntsville, Southern Mktg. Assocs. .. .. 205-534-6020 
AZ Phoenix, Tech. Mktg. Specialists...... 602-582-4600 
CA Anaheim, Datum Timing .............. 714-533-6333 
CA COsta Mesa, Ward Davis Assocs. ..... 714-556-7466 
CA Redondo Bch., Ward Davis Assocs. . . . 213-843-6977 
CA San Diego, Ward Davis Assocs. ...... 619-292-1000 
CA Santa Clara, Ward-Davis Assocs. ..... 408-245-3700 
FL Largo, Electrocratt .................... 813-530-4749 
Fl Longwood, Southern Mktg. Assocs. ... 305-682-7317 
GA Merietta, Southern Mktg. Assocs. ..... 404-565-0603 
IL Park Ridge, Electronic Instr. Assocs. .. 312-298-2290 
IN Indianapolis, Electronic Instr. Assocs. 

....................................... 317-257-7231 
IA Hiawatha, Gassner & Clark Co. ....... 319-393-5763 
MD Rockville, Creative Mktg. Assocs., Ltd. 

....................................... 301-251-4100 
MA Tewksbury, Del-Con SIS. .............. 617-851-9911 
MN Minneapolis, Electronic Instr. Assocs. 

NJ Haddonfield, G. L Williams Assocs. .. . 
NJ Union, Friedman Assocs., Inc. ........ . 
NY Liverpool, R&D Assocs. ............ . 
NC Greensboro, Southem Mktg. Assocs. 

OH Centerville, Micro SIS. Corp. ......••..• 
TX Houslon, Lear AssoCs., Inc. .. ..... " .. 
TX Richardson, Lear Assocs., Inc. • ..•.... 
WA Seattle, Cornp1ronics ............... .. 

612-374-5628 
609-428-8060 
201-964-6204 
315-457-0100 

919-282-6001 
513-433-8171 
713-48IHB93 
214-231-5388 
206-284-4842 

FREQUENCY CONTROL PRODUCTS, INC., 
American.Time Products Div., 430 Commack Rd., Deer 
Pk., NY 11729, Tel: 516-243-5730, lWX: 71(}.581-D014, 
FAX: 516-243-5745; FSC No.: 59559;03040; EmpL: 100; 
SIs. Mg,: A. Caggiano· 

FAX: 617-521-1839 
FREQUENCY DEVICES, INC, 25 Locust St, Haverhill, 

MA 01830, Tel: 617-374-0761,lWX: 710.347-0314; EmpL: 
40; Sis. Mg,: Frank J. DeGiso ........... Ao1660-1661 

Local sales Offices & Reps 
CA San Diego, K/Rep SIS. ................ 619-457-9654 
CA San Ramon, Tech. Consuftants, Inc.... 415-830.0B29 
CA Upland, HAB Assocs. ................. 714-981-0529 
FL Orlando, Digital Analog Inll SIS. •••.•.. 305-299-7754 
IL Chicago, Kingston Comps. ............ 312-477-7800 

688 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
MD College Park, Ken Geary & Son, Inc. .. 
MA Holbrook, Mclellan Assocs. . , ........ . 
NJ East Brunswick, Winch SIs. Assocs. .. . 
NY DeWIlt,DB Environmenta~ Inc. .....•.. 
NY Roslyn Heigh1s, Winch SIs. Assocs. .. . 
OH Chagrin Falls, Hester Assocs. ........ . 
PA Sellersville, Tech-Com Mktg. ......... . 
TX Houston, TCI Elctms. ................ . 
WA Seattle, Brett Assocs. ................ . 
Can Don Mills, Ontario, R D. Assocs. 

301-935-5055 
617-767-4771 
201-613-1515 
315-446-0220 
516-681-3163 
216-247-6655 
215-723-0820 
713-774-5019 
206-431-8090 
416-444-0959 

FAX: 516-794-4340 
FREQUENCY ELECTRONICS, INC" 55 Charles 

Lindbergh Blvd., Mttchel Field, NY 11553, Tel: 516-794-
4500, TWX: 510-223-0418; EmpL: 950; Sis. Mgr: John 
Cuthbertson.. .. .. .. .... .. .......... ...... A·1398-1399 

Local Sales Offices & Reps 
CA Mountainview, Disman-Baker .....•... 415-98&-3010 
CD Englewood, Western Sis., Inc. ......... 303-798-0945 
FL Orlando, Truex Assoc ................. 305-859-2160 
MD. Hunt Valley, Marldron ................. 301-626-1111 
MD Rockville, MBlktron ................... 301-251-8990 
MA Cochttuate, High-Tech Sis. . .. . .. . .. . .. 617-653-3838 
NJ East Windsor, Micro Lambda ......... 609-443-3113 
NY E. Syracuse, EM-Tech Assocs., Inc. ... 315-437-7052 
OH Cleveland, Tiby Co. ................... 216-371-5335 
VA Charlottesville, Marldron ......•....... 804-973-5874 

FREQUENCY SELECTIVE NElWORKS, 69-20 
Garfield Ave., Woodside, NY 11377, Tel: 716-424-7500, 
FAX: 716-424-3459; FSC No.: 58662; Empl.: 30; Sis. Mg,: 
Michael L Izzolo ............................... A.1400 

Local Sales Offices & Reps 
FL Melbourne, Aschbacher Elec. ......... 305-729-0628 
NY Huntington, Carnes Assocs............ 516-694-1600 
OH Dayton, Aschbachar Assocs. .......... 513-252-7785 
VA Alexandria, Tech-Rep Inc. ............. 703-370-2600 

FREQUENCY SOURCES, INC., Semiconductor Div., 
16 Maple Rd., Chelmslord, MA 01824, Tel: 617-256-
4113/8101, TWX: 710-343-0404, FAX: 617-256-8227; 
FSC No.: 26629; Empl.: 90; Sis. Mg,: D. Langan 

FREQUENCY WEST, INC., Subsidiary of LORAL 
Corporation, 214 Devcon Dr, San Jose, CA 95112-4210, 
Tel: 406-436-4500, TWX: 910-336-0163; FSC No.: 8FI50; 
EmpL: 130; Sis. Mgr: John Tarvin 

Local Sales Offices & Reps 
AL Huntsville, E. G. Holmes & Assocs. . . .. 205-859-4199 
AZ Phoenix, Odyssey I ................... 602-246-6846 
CA Cupertino, Allis Assocs., Inc. .......... 406-252-2883 
CD Englewood, Odyssey I ................ 303-773-8176 
FL Orlando, E. G. Holmes & Assocs. ..... 305-281-0067 
GA Atlanta, E. G. Holmes & Assocs. ...... 404-451-6161 
IL Arlington Hgts., Oytec/Centra~ Inc. .... 312-394-3380 
IN Indianapolis, Oytec/Centre~ Inc. ...... 317-297-5988 
KS Lenexa, Midtec Assocs., Inc. .......... 913-541-0505 
MD Laurel, Electronic Mktg. Assocs. . . . . . .. 301-725-6500 
MA Burlington, Trilek, Inc. ................. 617-272-4550 
MN New Hope, Baltz Assocs. ............. 612-546-8520 
MO SL Louis, Midtec Assocs, Inc. ......... 314-275-8666 
NM Albuquerque, IMEC ................... 505-883-9010 
NV Smtthtown, Metro M.I.C.S .............. 516-361-6134 
NC Cary, E. G. Holms & Assocs. .......... 919-469-8850 
OH Centerville, Micro SIs. Corp. .. .. .. .. .. . 513-433-8171 
PA Plymouth Meeting, Elctrn. Mktg. Assocs. 

....................................... 215-826-7400 
TX Dalles, Data Mktg. Assocs. .... .. .. .... 214-661-0300 
WA Kirkland, Allie-Northwest •.. . . . . . . . . . .. 206-826-0444 
WI Brooldield, Oytec/Cen., Inc. ........... 414-792-0320 

FRESNEL OPTICS, Div. of Alliance Tool Corp, 1300 
ML Read Blvd., Rochester, NY 14606, Tel: 716-647-1140, 
TELEX: 97-8322; Sis. Mgr: Helmut Walter 

FRONTIER ELECTRONICS, 6311 DeSoto Ave., Ste. K, 
Woodland Hills, CA 91367, Tel: 816-888-6242, TELEX: 
294582, FAX: 816-886-5239; Empl.: 200 

FRONT PANEL DEVICES, INC, 36-7 Raymor Ave., 
Ronkonkoma, NY 11779, Tel: 212-471-9800, TELEX: 645-
580; EmpL: 20; SIs. Mg,: Maureen Quinn 

FSI/FORK STANDARDS, INC, 666 Western Ave., 
Lombard, IL 60148, Tel: 312-231-3511, 312-932-9380, 
FAX: 312-932-0016; FSC No.: 14986; Empl.: 20; SIs. Mg,: 
Alfredo J. Ramirez; Dis!. Mg,: A E. Tohl 

FTS SYSTEMS, INC, Ate. 209, P.O. Box 158, Stone Ridge, 
NY 12484, Tel: 600-824-0400, TWX: 510-247-0547, FAX: 
914-687-7481; EmpL: 1006; Sis. Mgr: Brian Adams 

FWI ELECTRIC CORP. OF AMERICA, 727 w. 7 St, Ste. 
235, Los Angeles, CA 90017, Tel: 213-622-4490, TELEX: 
677318, FAX: 213-486-9382; Empl.: Yasuko Suzuki; Sis. 
Mg,: Atsuo Noguchi; Dis!. Mg,: Masano Deguchi 

FUJITSU AMERICA, INC" Computer Products 
Group, 3055 Orchard Dr, San Jose, CA 95134, Tel: 406-
432-1300, TWX: 910-336-2193; Sis. Mg,: David 
Krevanko; Dis!. Mg,: Bill Clark ........... 001082-1091 

Local Sales Offices & Reps 
CA Irvine, Fujttsu America ................ 714-553-1250 
CA San Jose, Fujttsu America .•.......... 408-434-9250, 
CA Sherman Oaks, Fujttsu America ....... 816-905-1985 
FL Fl Lauderdale, Fujttsu America ....... 305-771-7705, 
GA Atlanta, Fujttsu America . . . . . . . . . . . . . .. 404-953-0130 
IL Rasca, Fujttsu America . .. . .. .. . .. .. . .. 312-250-8230, 
MA Burlington, Fujttsu America ........... 617-273-1341, 
MN Minnetonka, Fujttsu America .......... 612-932-9800, 
NJ Manasquan, Fujttsu America .......... 201-223-8222, 
OR Beaverton, Fujttsu America ........... 503-643-6098, 
PA Malvern, Fujttsu America . . . . . . . . . . . . .. 215-646-3958 
TX Austin, Fujttsu America ............... 512-343-4514, 
TX Richardson, Fujttsu America .......... 214-437-9377, 
Can Mississauga, Fujitsu Canada . . . . . . . . .. 416-673-8666 

Local Distributors 
AL Huntsville, Gentry Assocs. ............ 205-837-0692 
AZ Phoenix, WyIe Lsborotories . . . . . . . . . .. 602-666-2888, 
CA Gardena, Schweber Elclms. .......... 213-327-8409, 
CA Irvine, Wyle Laborotories ............. 714-663-9953, 
CA Richmond, Gates Distrbg. . . •. . . . . . . . .. 415-526-4444, 
CA Senta Clara, Wyle Laboratories ....... 406-727-2500 
CD Englewood, R2 Mktg. ................. 303-799-9292 
CT Danbury, Schweber Elclms. . . . . . . . . . .. 203-746-7060, 
FL Ft Lauderdale, Gentry Assocs. .. .. .... 305-791-8405 
GA Atlanta, Gentry Assocs. ............... 404-996-2828 
IL Bensenville, Avnet Computer Technlgs. 

. ... . .. . .. .. . . . .. . .. . .. ..... .. . .. . . .. .. 312-350-2480, 
IL Elmhurst, Fast Access ................ 312-530-2450 
IA Cedar Rapids. Data Link •....... ,..... 314-395-0245 
LA Gretna, Gentry Assocs. ............... 504-367-3975 
MD Gatthersburg, Mesa Technlg. ......... 301-946-4350 
MA Bedford, Schweber Elctrns. ........... 617-275-5100, 
MI Detroit, Crana~ Inc. ................... 313-855-0168 
MN Minneaplis, Detalink .................. 612-944-3456 
NJ Summit, Hopkins Assocs. ............. 201-273-2770 
NY Rochester, Cameron Computers...... 716-427-8190 
OH Cleveland, Cranel, Inc .....•........... 216-589-4744 
OH Columbus, Cranal, Inc. ................ 614-433-0045 
OK Tulsa, Dallas Digital .................. 916-622-5708 
OR Hillsboro, Wyle Laborotories .......... 503-640-6000, 
PA W. Conshooken, Hopkins Assocs ..... 215-826-7191 
TX Houston, Dallas Digtal ................. 713-469-7151 
TX Plano, Dallas Digital .....•............ 214-424-2800 
UT Salt lake, R2 Mktg. .................... 801-595-0631 
WA Redmond, Gates Distrbg. ............. 206-883-8575, 

-FUJITSU -FAX: 408-980-1042 
FUJITSU COMPONENTS OF AMERICA, 3320 Scott 

Blvd., Senta Clara, CA 95054, Tel: 406-727-1700, TWX: 
910-336-0190; EmpL: 40; $Is. Mgr: Jack Foster (acting); 
Dist. Mg': Hal Mumma ..•.. B·1032, 1070, 1427-1446; 

C·1330-1369 

Local Sales Offices & Reps 
AL Huntsville, C.S.R Eictm. .. . . . . . . . . . . . .. 205-533-2444 
CA San Diego, Earle Assocs., Inc. . . . • . . . .. 619-278-5441 
CA Santa Clara, Norcomp ................ 406-727-7707 
CA Tustin,H~TechRepCO.(HTRC) ...... 714-730-9561 
CA Westlake Village, H~ Tech Rep Co.(HTRC) 

....................................... 816-706-2916 
CD Lakewood, Gandal .................... 303-935-7128 
CT Cheshire, Connecticut Applied Technlg. 

FL Altamonte Springs. Semtronics Assocs. 

FL Clearwater, Serntronics .............. . 
FL Ft Lauderdale, Serntronics ........... . 
GA Atlanta, C.s.R. Elclms. .............. .. 
Il Highland Park, Brensky Sis. .......... . 
IA Cedar Rapids, Electromec SIs., Inc. . .. 
KS OVerland Pk., KebcO ................ .. 
MD Baltimore, Cornp. SIs. Inc... ......... .. 
MA Woburn, MiI~Bem Assocs., Inc. .... , .. 

203-272-6564 

305-831-8233 
813-461-4675 
305-731-2484 
404-396-3720 
312-433-2375 
319-362-8413 
913-541-8431 
301-494-3647 
617-932-3311 

GAMMA 
MI Farmington Hills, W. R. Hummon Assocs. 

....................................... 313-474-0681 
MN Bumsville, Electromec Sis., Inc. ....... 612-694-8200 
MD SL louis. Kebco ...................... 314-576-4111 
NJ Fairfield, Tech. Applications & Mktg. ... 201-575-9130 
NJ MarRon, BGR Assocs. ................ 609-983-1020 
NM Albuqueque, F.P. Sis. ................. 505-345-5553 
NY Rochester, H.C. Johnson Agy. . . . . . . . .. 716-586-0777 
NC Raleigh, C.s.R EIctm. ................. 919-876-9200 
OH Columbus, McFadden Sis. Inc. ........ 614-761-3177 
OR Beaverton, L-5quared Ltd. ............ 503-629-8555 
PA Glenshaw, H.C. Johnson Agy .......... 412-487-1246 
TN Knoxville, C.S.R EIctm. ............... 615-577-1317 
TX CarrolHon, Tech. Mktg. Inc. (Th11) ...... 214-387-3601 
TX Houston, Tech. Mktg. Inc. ............. 713-783-4497 
TX Round Rock, Tech. Mktg. ............. 512-244-2291 
WA Seattle, L-5quared Ltd ............... 206-627-6555 
WI Cedarburg, Bransky Sis. .............. 414-377-6837 
Can SL Laurent, Que., John G. Weiss Co. .. 514-337-5022 
Can Vancouver, Davetek Mktg. .....•.•.... 804-430-3660 

See Schweber &/ or Marshall in your local cRy. 

FWrrsU MICROELECTRONICS, INC, Sub. of 
Fujitsu Limited, 3545 North First St, San Jose, CA 95134, 
Tel: 406-922-9000, TWX: 910-336-0190; FSC No.: 
406-98G-1047; EmpL: 350; Sis. Mgr: Rich Christopher; 
Dis!. Mgr: Dan BUist 

FURANE PRODS. CO./ISOCHEM OPERS, A Ciba
Geigg Co, 99 Cook St, Lincoln, RI 02865, Tel: 401-723-
2100. TWX: 510-601-1913, FAX: 401-723-2930; EmpL: 26; 
Sis. Mg': W. Loll 

FURMAN SOUND, INC, 30 Rich St, Greenbrae, CA 
94904, Tel: 415-927-1225, FAX: 415-927-4548; EmpL: 22; 
Sis. Mg': Joe Desmond; Dis!. Mgr: Joe Desmond 

FURNAS ELEC, 1197 McKee St, Batavia, IL 60510, Tel: 
312-879-6000, TELEX: 72-0458; EmpL: 1380; SIs. Mg,: R 
Doty; Dist. Mg,: P .. Welch 

FUSECOM, 14884 NE 95th SL, Redmond, WA 98052, Tel: 
206-881-2442; Sis. Mg,: Bruce Barndt 

FUSES UNLIMITED, 9300 Mason Av, Chatsworth, CA 
91311, Tel: 816-882-1515; EmpL: 35; Sis. Mgr: Bruce 
Barndt; Dis!. Mgr: Pat Whtte 

FUSION INC, 4658 E. 355111. St, Willoughby, OH 44094, Tel: 
216-946-3300, TELEX: 275300; EmpL: 85; Sis. Mgr: 
Raymond C. Yuhasz 

FUTABA CORPORATION OF AMERICA, Electronic 
Components Division, 711 E.ast State Pkwy, 
Schaumburg, IL 60173, Tel: 312-884-1444, TELEX: 206-
833, TWX: 910-291-1057, FAX: 312-884-1635; Sis. Mgr: 
Bill Lichtner, Dis!. Mgr: Bill Lic~er 

GABRIEL ELECTRONICS, Box 70, Scarborough IndL PI<., 
Scarborough, ME 04074, Tel: 207-883-5161, TELEX: 95-
0113, ESYLNK: 62042511, FAX: 207-883-4469; EmpL: 
225; Sis. Mg,: D. B. Crisman 

GAULEO ELECTRO-OPTICS CORP, Galileo PI<., 
Sturbridge, MA 01518, Tel: 617-347-9191, TELEX: 
4999014; FSC No.: 28719; EmpL: 600; Sis. Mg,: Lawrence 
T. Guzowski 

GAUL MOTION CONTROL., INC, 1054 Elwell Ct, Palo 
AHo, CA 84303, Tel: 415-964-6484, TELEX: 171409, FAX: 
415-964-0426; EmpL: 10; Sis. Mg,: Lisa Wade 

GALITE. 2 Tower Dr, Wallinglord, CT 06492, Tel: 203-265-
7126, TWX: 710-476-0764; FSC No.: 56447; Sis. Mgr: 
James W. Carnpbel~ Jr. 

GAMBLE, CHARLES T, INDS, 605 Perkins La, Delanco, 
NJ 08075, Tel: 609-461-1900, FAX: 609 461-8216; EmpL: 
150; Sis. Mgr: Chuck Gamble 

FAX: 914-667-5225 
GAMMA HIGH VOLTAGE RESCH. INC., 30 N. 

MacQuesten Pkwy, ML Vernon, NY 10550, Tel: 914-687-
5050; EmpL: 15 .......................... 001728-1731 

Local Sales Offices & Reps 
CA Pasadena, A-F Sis. Engrg. ............ 213-881-5831 
CA Santa Cruz. La Rep .... .. .. .. .. .. .. ... 406-458-0687 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 689 



GAMMA 
IL Chicago, Cornlel Midwest. . • . . . . . . • . .. 312-539-4838, 
IN Indianapolis, Cornlel Midwesl ......... 317-253-1681, 
IA Cedar Rapids, CornIeI Midwest •...... 319-377-9434, 
KS ShaWnee Mission, Cornlel Midwest .,. 913-268-0762, 
MN Wayzata, Cornlel Midwest .....•....... 612-476-1551, 
MO St Louis, Cornlel Midwest .•.......... 314-991-5363, 
NJ Nutley, Irwin Brill SIs. ................. 201-667-0653 
NM Albuquerque, Cleveland Entprs.. . . . . .. 505-265-7893 
TX Houston, ElctrL Mktg. Assocs. ......... 713-523-8602, 
WI New Benin, Cornlel Midwest .•..•...•. 414-544-6042, 

GAMMA SCIENTIFIC INC, 3777 Ruffin Rd, San Diego, 
CA 92123, Tel: 619-279-8034, TELEX: 69-7938; Empl.: 65; 
SIs. Mgr: Robert Ruff 

GANDALF DATA INC., Gandalf Technologies Inc., 
1020 s. Noel Ave., Wheeling, IL 60090, Tel: 312-541-6060, 
800-GANDALF, TWX: 910-651-4951, FAX: 312-541-6060 
(ext 411); Empl.: 3506; SIs. MgT: Kerry Hawkins 

GANDALF TECHNOLOGIES, INC, See Gandalf Data, 
Inc. . 

GAP INSTRUMENT CORP, 40 Oser Ave., Hauppauge, 
NY 11787, Tel: 516-273-0909, TWX: 51G-227-6237; FSC 
No.: 00607; Empl.: 50 

GARDINER SOLDER CO, Div. of Gardiner Metal Co, 
4820 S. Campbell Ave, Chicago, IL 60632, Tel: 312-847-
0100, TWX: 91G-221"2510; Empl.: 100; Sis. Mgr: Daniel 
Frailey 

GAR ENTERPRISES, 2029 N. Linceln Ave, Pasadena, CA 
91103, Tel: 818-798-0785; Empl.: 45 

GARNER GLASS CO., 177 S. Indian Hill Blvd., Clarerncnt, 
CA 91711, Tel: 714-624-5071, FAX: 714-624-7212; FSC 
No.: 53101; EmpL:'50; SIs. Mgr: Joseph C. Hyatt 

GARRY ELECTRONICS, Div. of Brintac Corp., 9 
Queen Anne Ct, Laghome, PA 19047, Tel: 215-949-2300; 
Empl.: 100; Sis. Mgr: Tom Malek; Dist.Mgr:KateSimpson 
........................... C'1370-1373, 1739; 001112 

Local Sales Offices & Reps 
AL Huntsville, Macro Mktg. ....•.....•.... 205-983-9630 
AL Huntsville, R & G SIs. ................. 205-536-6300 
AZ Phoenix, Oasis SIs. ................... 602-277-2714 
CA EI Segundo, VangonAssocs. ....•.... 213-322-1120 
CA EI Toro, Par Mktg. .................... 714-768-6021 

. CA Mountain View, WestmarI< Assocs. . . . . 415-969-1700 
CA San Jose, Eclipse Sis. ................ 408-437-7575 
CO Denver, Seale & Assocs., Inc .......... 303-756-6855 
FL Attamonte Springs, Samtronics ....... 305-831-8233 
FL Ft Lauderdale, Hutto, Hawkins & Peregoy 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .. 305-971-5750 
It Downers Grove, Richmar Elctms. ..... 312-968-0118 
IN Indianapolis, Richmar Elctms. ......... 317-577-9950 
MD Glen Bumie, New Era Sis. ..•..... ,... 301-768-6666 
MD Severna Pk., New Era Sis. ............ 301-544-4100 
MA Framingham, Gerald Rosen Co........ 617-879-5505 
MA Needham Hgts., Todino Engrg. ........ 617-444-7925 
MI Livonia, Arnlech Reps., Inc............. 313-474-8300 
MN Edina, Grayden & Flemmer ........... 612-941-1120 
MN Mankato, EI SIs. ............... ,.... ... 507'345-5786 
MO Sl Louis, Ensco-Rep. Inc. ............. 314-567-3935 
NY Mount Vernon, Friedman Smith Elec. SIs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. 914-664-4868 
NY Syracuse, I. A. Hotze . . . . . . . . . . . .. . . . .. 315-479-6641 
NC Raleigh, J & B SIs. ....•......•........ 919-783-9440 
OH Chagrin Falls, J. J. Bair & Assocs. ..... 216-247-8244 
OH Dayton, A.D. Dircksen & Assoc. ....... 513-256-0351 
OR Beaverton, Eclipse Mktg. . . . . . . . . . . • . . . 503-642-1661 
PA Southeastern, Quality Comps. ........ 215-687-3553 
TX Austin, Richmar Elctms. .............. 512-251-7582 
TX Dalles, Sundance SIs. ................. 214-6ee.0451 
TX Plano, Richmar Elctms. •.....•........ 214-424-8368 
WA Redmond, Eclipse Mktg.· ... . . ..... . . .. 206-885-6991 
WA Redmond, Freed Assocs. ............. 206-883-4628 
WI Butler, Richmar Elctms. ............... 414-781-1730 

Local Distributors 
AL Huntsville, Arrow/Kierullf ............. 205-837-6955 
AL Huntsville, Hammond ................. 205-83(}.4764 
AZ Phoenix, Arrow/Kierullf ............... 602-437-0750 
AZ Phoenix, R.V. WeaJherford Co. ........ 602-272-7144 
AZ Tempe, Time ..................•...... 602-967-2000 
CA Anaheim, RV. WeaJherford Co. ....... 714-634-9600 
CA Aurora, Time ..................•...... 303-69G-6696 
CA Balmon~ Lodan ....... , . . . . . . .. • .. . . . . 415-592-4600 
CA Buena Pk., Cypress .,......... . . . . . . .. 213-744-0355 
CA Canoga Park, Afcom .................. 213-703-6161 
CA Chatsworth, Arrow/Kierullf ............ 818-701-7500 
CA Chatsworth, Jaco Elctms. . . .. . .• . . . . .. 213-998-2200 
CA EI Segundo, ZentrOl1 . . . .• . . . . . . . . . . . .. 213-322-1120 
CA Glendale, RV. Weatherford Co ........ 213-849-3451 
CA Irvine, Integrated Elctms. .............• 714-837-9960 
CA Irvine, Jaco Elctrns.. . . . . . . . . . . . . . . . .. . . 714-54(}.56oo 
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Manufacturers and Sales Offices Directory 
Los Angales, March Eictrns. .•......... 
Mt Yiew, Time/Nor cal .....•.•....... 
Pomona, RV. Weatherford Co. ..•..... 
sacramento, Arrow/Kierullf ...... ' ...•. 
San Diego, Ar~w/Kierullf •............ 
San Diego, Cypress ..........•....... 
San Diego, R.V. Weatherford ..... : ..•. 
San Jose, Integrated ............•..... 
San Jose, Jacc Elctms. ••..•.•. , ...... 
Santa Barbera, RV. Weatherford ....•. 
Sunnyvale, Arrow/Kierullf .••.......... 
Sunnyvale, RV. Weatherford ..•....... 
Tustin, Arrow/Kierullf ................ . 
Denver, Integrated Elctms. .......•.... 
Englewood, Arrow/Kierullf .•.........• 
Englewood, RV. Weatherford Co. . .... 
Greenwich, Wise Comps. .....•....•.. 
Wallingford, Arrow/Klerullf ........... . 
Aftarnonte Springs, Arrow/Kierullf .•... 
Cssselberry, Alcom .....•............. 
Deerfield Beh., Arrow/Kierullf ........ . 
Ft Lauderdale, Hammond .....•...... 
Ft Lauderdale, Peerless Radio ....... . 
Ft Lauderdale, Time ....... , ......... . 
Orlando, Hammond .................. . 
Palm Bay, Arrow/Kierullf .....•....... 
Norcross, Arrow/Kierullf ............. . 
Norcross, Hammond ................. . 
Arlington, Lodan ..................... . 
Hoffman Estates, IntegraJed ......... . 
Itasca, Arrow/Kierullf ................ . 
Indianapolis, Arrow/Kierullf .......... . 
Cedar Rapids, Arrow/Kierullf ........ . 
Lenexa, Arrow/Kierullf ........•....... 
Columbia, Arrow/Kierullf .•......•.... 
Columbia, Technico .•................ 
Laure~ Makuria Supply .............. . 
Savage, Pyttronics ................... . 
Ashland, March Elctms. .............. . 
Billerica, A. W. Mayer Co. ............ . 
Framingham, Now EIctrns. .•...•...... 
WaHham, March ..................... . 
WaHhern, Vantage Elctm. ............ . 
Wilmington, Arrow/Kierullf ...........• 
Wilmington, RCI JACO ...............• 
Wobum, Time Elctms. ........••...... 
Ann Arbor, Arrow/Kierullf ............ . 
Grand Rapids, Arrow/Kierullf ........ . 
Grand Rspids, Caulder Elctms. ...... . 
Grand Rapids, S-F Elctrns. ........... . 
Edina, Arrow/Kierullf ..............•.. 
St Louis, Arrow/Kierullf .•............ 
St Louis, Ensco Distr. Co. ............ . 
Hudson, Interconnect of N.E. ......... . 
Manchester, Arrow/Kierullf .......... . 
Clifton, Alcom ...........•......•..... 
Marfton, Arrow/Kierullf ............... . 
Parsippany-Troy Hills, Arrow IKierullf 

213-39(}.8893 
415-965-6000 
714-623·1261 
916-424-5297 
619-565-4800 
619-535-0011 
619-278-7400 
408-435-1000 
408-263-1100 
805-965-8551 
408-745-6600 
408-738-8694 
714-836-5422 
303-292-6121 
3Q3-79G-4444 
303-77G-9762 
203-531-4680 
203-265-7741 
305-682-6923 
305-831-6630 
305-429-8200 
305-973-7101 
305-568-5966 
305-974-4800 
305-849-6060 
305-725-1480 
404-449-8252 
404-524-7502 
312-398-5311 
312-843-2040 
312-25G-05oo 
317-243-9353 
319-395-7230 
913-541-9542 
301-995-6002 
301-995-1995 
301-953-7617 
301-792-0780 
617-681-6715 
617-229-2255 
617-872-5876 
617-899-4220 
617-894-8690 
617-935-5134 
617-273-1860 
617-935-6080 
313-971-8220 
616-243-0912 
616-949-2900 
618-459-0216 
612-83G-1800 
314-567-6868 
314-567-3935 
603-863-1515 
603-668-6968 
201-365-2700 
609-596-6000 

201-538-0900 
Springfield, Route Elctms. .........••.. 201-379-7710 
Albuquerque, Arrow/Kierullf ....•..... 505-243-4566 
Albuquerque, Elctm. Devices ......... 505-293-1935 
Bohemia, March Elctrns. .............. 516-563-6000 
Hauppauge, Arrow/Kierullf ........... 516-231-1000 
Hauppauge, Jaco Elctms, ..•.......... 516-273-5500 
Lynbrook, Peerless Radio ............. 516-593-2121 
Mt Vernon, Asap ..................... 914-699-2727 
Rochester, Arrow/Kierullf ............. 718-427-0300 
Rochester, Rochester Radio .......... 716-454-7800 
West Hempstead, March. . . . . . . . . . . . . . 516-486-6511 
Greensboro, Hammond............... 919-275-6391 
Raleigh, Arrow/Kierullf ............... 919-876-3132 
Winston-Salem, Arrow/Kierullf ..•..... 919-725-8711 
columbus, Arrow/Kierullf ............. 614-436-0928 
Centerville, Arrow/Kierullf ............ 513-435-5563 
Solon, Arrow/Kierullf ................. 216-248-3990 
Tulsa, Arrow/KieruHf .•.•............. 918-252-7537 
Beaverton, Arrow/Kierullf .............. 503-645-6456 
Beaverton, Integrated Elec. ..........• 503-641-1690' 
Broomal~ Time ............•.......... 215-359-1200 
Monroeville, Arrow/Kierullf .•......... 412-856-7000 
Montgomeryville, Pyttronics .•. . . . . • • .. 215-843-2850 
Austin, Arrow/Kierullf '" .•.......•.... 512-835-4160 
Carrolfton, Arrow/Kierullf ............. 214-39(}.6464 
Dalles, A1com ... .. .. . .. .. .. . .. .. .. .. .. 214-238-7845 
Dalles, RV. Weatherford Co ........... 214-68(}.1110 
Houston, Arrow/KieruIlf ............... 713-53G-47oo 
Houston, Lenerl ...................... 713-225-1465 
Houston, RV. WeaJherford ......•..... 713-688-7406 
N. Saft Lake City, Integrated Elctms. .. 601-298-1869 
Saft Lake City, Arrow/Kierullf .....•... 801-973-6913 
Roanoke, Technico ....•....•......... 703-563-4975 
Ballevue, Integrated Elctms. .......... 206-455-2727 
Bellevue, Jaco Elctms. .. . •. . . . . . . . . . .. 206-455-2727 
Ken~ ArroW/Kierullf •.•..••.....•..... 206-575-4420 
Seattte, RV. WeaJherlord Co. ......... 206-575-1340 
Brookfield, Arrow/Kierullf , •....••...•. 414-792-0150 
Mequon, Taylor Elctrns. ............... 414-241-4321 

PR Hato Rey, Arrow/Kierullf •.•.. . . . . . . . . . 809-764-4384 
Can Mississauga, Ont, Pyle National •..... 416-622-3710 

GASKET INTERNATIONAL INC, 49 Ackerman St, 
Bloomfield, NJ 07003, Tel: 201-338-6814; EmpL:5; SIs. 
Mgr: Russell L Steinman 

GATES, GEO. W., & CO., INC, 1209 Hempstead Tpke., 
Franklin Sq.,NY11 01 0, Tel: 516-352-2904; EmpL: 10; SIs. 
MgT: T. E. Schulz, Jr 

FAX: 904-462-4726 
GATES ENERGY PRODUCTS, P.O. Box 114, 

Gainesville, FL 32602, Tel: 904-482-3911, TWX: 81G-836-
8500; Empl.: 3300; Sis. Mgr: C. W. Garstang; DisI. Mgr: 
K Sparks .. . .•. . .. . . . .. . . . .. . . . .. ... .. .. .• 001460-1466 

Local Sales Offices & Reps 
CA Newport Beh .......••......•.....•.•.• 714-852-9033 
CT Meriden. . . . . . . . . . . . . . . . . . . . . . . . . . . ... 203-238-6812 
GA Atlanta.. . . . . . . . . . . . . . . . . . . . . . . . • • • . .. 404-458-8755 
IL Des Plaines ..........•..........•.... 312-627-9130 

Local Distributors 
CA Los Angeles, Battery Specialties .•.... 213-437-1809 
CA San Diego. Tauber Elctms. .. '...... . .. 619-274-7242 
CA San Jose, Rose EIctrns. .............. 408-263-2934 
GA Norcross, Applied Power ............. 404-263-0421 
IL Chicago, Joseph Elctms............... 312-297-4200 
IL Chicago, Power-Pel<, Inc. .........•... 312-968-6000 
MA Boston, Adcour •. . . . . • . . . . . . . . . . . . . . . • 617-784-8123 
MI Brighton, Applied Power ...........•.. 313-227-3604 
MN St Pau~ Shelley-Ragon .. . . . . . . . . . • . . • 80G-328-9427 
NJ Clifton, Engineered Assemblies ......• 201-34(}.()6QO 
NC Raleigh, Engrd. Assemblies ....•...... 919-79(}.97oo 
OH Columbus, Promark .................. 614-876-6685 
1;)( Houston, Kant Elctrns. .........•...... 713-78(}.7770 
TX Houston, Southwest Elctms. ...•••.... 713-24G-4ooo 
WA Redmond, PrIebe EIctms.,Inc. .•..•... 206-681-2383 
WA Saattle, Priebe Electronics............ 206-821-4695 

GAVITT WIRE & CABLE, Brookfield, MA 01506, Tel: 617-
867-8476, FAX: 617-667-5126; Empl.: 75 

GAYNOR ELECTRIC CO, 135 South Main St, P.O. Box 
316, Thomaston, CT 06787-0316, Tel: 203-283-4388, FAX: 
203-283-4107; Empl.: 50; SIs. Mgr: John Swanson; DisI. 
Mgr: John Swanson 

GC-THORSEN, 1601 Morgan St, P.O. Box 1209, Rockford, 
IL 61105-1209, Tel: 8f5-968-9661, TELEX: 383956 GC 
Elect; Empl.: 260; SIs. MgT: Larry Adams, VP Sis.; DisI. 
Mgr: Raymond D. Camacho 

GEBEX CORPORATION, 2221 Walnut Hill Ln., Irving, TX 
75038, Tel: 214-55G-e955, FAX: 214-56(}.0173; EmpL: 35 

GECO, 145 Penn St, Millheim, PA 16854, Tel: 814-349-5656; 
Empl.:21 

FAX: 507-263-4887 
GEMINI, 103 Mensing Way, Cannon Falls, MN 55009, Tel: 

507-263-3957, SOO-533-3631; SIs. Mgr: Gary Pearson 
. .. . .. . .. . . . . ... .. . .•.•. . •.. .. .. .. . .. . .•... C'1054-1055 

Local Sales Offices & Reps 
AR North Little Rock, Leo Barker Co. ..•.. 501-834-2537· 
CA Orange, XBX SIs., Inc. .. . .. . . . ... .. .. .. 714-998-8200 
CA Sacramento, Gemini, Inc. ...•......... 916-927-7776 . 
CA San Diego. Qualtronics .....••••...... 619-560-6955 
CO Broomfield, Conners Co. ....•..•..••.• 303-468-9628 
FL Oviedo, Tech. Sis. & Applications, Inc. 

GA Lilbum, Tech. SIs. & ApplicaJions, Inc. 

IL Palatine, JRS Assocs. ............... . 
IN Noblesville, R&D Elctms. ••....•..... 
LA Slidell, Leo Barker Co. . ......•........ 
MD Glen Bumie,Freedman-Malia Assocs. 

305-365-2233 

404-925-1276 
312-991-6626 
317-849-2026 
504-643-4751 

301-637-3155 
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Manufacturers and Sales Offices Directory GENERA 

MA Brookline, Harman Assocs. " ......... 617-232-6687 
MI Dearborn, Pitcher-Pouin, Inc. ....•.... 315-582-5450 
MO St Louis, Harris Hanson Co. .....•.... 816-763-6200 
NY Buffalo, Leonard D. Allen, Inc. .••.•.... 716-542-2728 
NY ~. Leonard D. Allen, Inc. ..••.. 716-3n-3530 
NY Syracuse, Leonard D. Allen, Inc. ..••.•• 315-437-8387 
NC Kernersville, Wallace E\..cIms. SIs. .... 919-996-2742 
OH Cincinnati, Bob Gilbert & Assocs. ..... 513-574-1932 
OR Forest Grove, Doran Sis., Inc. .......•. 503-357-3333 
PA King of Prussia, FreedrnaJHMlta Assocs. 

.. . ... .. ... . . . .. . .•...... .............. 215-337-9211 
TX DalIas,J.CIayCo. .••. , •.•............ 214-350-1281 
TX TayIo(. GeminI Inc. ........•.•......•. 512-352-5207 
UT Salt lake City. Medax •............... 801-26&-4545 
WA Redmond, Doran Sis., Inc. ....•...•..•. 206-885-1885 
WI Wauwatosa, Larsen Assocs. .......... 414-258-0529 
Can Markham, Ont, Avo1ronics, Ltd. ....... 416-475-2024 

GEN/COMP INC. 6 Algonquin ReI., Canton, MA02021. Tel: 
617-826-2008; SIs. Mgr: G. Nutter 

GENCO PRECISION CORP. 247 Skidmore Road, Deer 
Park, NY 11729. Tel: 516-242-3006, FAX: 516-242-3118 

GENERAL AUTOMATIC CORP, See E-Tron Corp. 

GENERAL BUSINESS TECH. 1891 McGaw Ave., Irvine, 
CA 92714. Tel: 714-261-1891. FAX: 714-261-8285; Empl: 
44; Dist Mg,: Barbare A. Foy 

GENERAL CABLE CO, Fiber Optics Div. 160 
Fieldcrest Ave., P.O. Box 7810. Edison, NJ 08818-7810. 
Tel: 201-225-4780. TELEX: 642892; SIs. Mg,: Pieler 
deBruijn 

GENERAL COMPUTERS. 1624 Veteran Ave., Los 
Angeles, CA 90024; EmpL: 10 

Distributor 

GENERAL CONTROLS. INC. 2350 Brickvale Ave .• 
Elk Grove Vollage. IL 60007. Tel: 312·595·2152; FAX 
312·595-2271 
....................................................................... : .......... 775.796 

GENERAL CONTROL CO. 11 Cote Indl PI<, Golfston, NH 
03045, Tel: 6Cl3-66&-2844; EmpL: 7 

Local Sales Offices & Reps 
NH Goffstown, Gen. Control Co., Inc. .. . •• . 603-669-2844 

GENERAL DEFENSE CORPORATION, Tactical 
Systems Division, Box 500. Pinellas PI<, FL ~500. 
Tel: 813-541-$l81. TWX: 61()'866-O433, FAX: 613-544-
4944; FSC No.: 1 Ma13; Empl: 250; SIs. Mgr: Sam Gray 

~~~~ 
Manufacturers 

FAX: 317-898-2917 
GENERAL DEVICES CO., INC.. Box 39100. 

Indianapolis, IN 46239-9632, Tel: 317-697-7000; Ernpl: 
250; SIs. Mg,: Jack Bradford; Dist. Mg,: Dan McCauley 
................................................. C'1057 

Local Sales Offices & Reps 
AL Huntsville, Hughes Assocs., Inc. . . •. . •• 205-533-91 OS 
p;z Phoenix, Snyder Engrg. ..........•..•. 602-279-2010 
CA Fullerton, Groh Assoc. ..............•. 714-637-9671 
CA Mountain Voew. G. Woempner Co. ..•. 415-964-5454 
CO Boulder. R F. Mayo Assoc. ..••.....•• 303-499-2155 
CT North Havan, Coakley. Boyd & Abbett 

.................•... , . . . .. . . . . . . . . . . . . 203-461-2828 
FL LighlhousePoint J. Krutek & Assoc. •. 305-427-4202 
FL Maitland, J. Krutek .....•..•..•..•.•... 305-628-4637 
GA Norcross, Hughes Assocs., Inc. ....... 404-822-1587 
IL Glencoe, Howard Benjamin ........... 312-272-2900 
IN Noblesville, Century Elctms. .•.....•.. 317-849-2026 
KS Overland PI<, Thomas Dowell & Assocs. 

....................................... 913-648-7373 
MD Elicott City. Eastarn Tech. Corp........ 301-461-7720 
MA Needham, Coakley. Boyd & Abbett .... 617-444-5470 
MN St Pau~ Northport Engrg. ............. 612-457-8000 
MS Corinth, Hughes Assocs., Inc. ......... 601-267-2915 
MO St louis, Thomas Dowell & Assocs... 314-649-4234 
NH Plaistow. Coakley. Boyd & Abbett "... 617-444-5470 
NJ Mountainside, Henry G. Richter ....... 201-233-4615 
NY Fayetteville, H.G. Richter .............. 315-637-6713 
NC Raleigh, Hughes Assocs., Inc. .. .. ..... 919-762-2085 
OH Cleveland, Electronic Comps., Inc. .... 218-331-5330 

OH Dayton, Electronic Comps., Inc. ....... 513-866-3340 
OK Tulsa, Advanca Tech. Sis. ........ ".. 918-664-0462 
TN Morristown, Hughes Assocs., Inc. ..... 615-587-2433 
TX Austin, Advanca Tech. Sis. ........ .... 512-440-76n 
TX Dallas, Advance Tech. Sis. ............ 214-340-1300 
TX Houston, Advanca Tech. Sis. ......... 713-440-3888 
WA Olympia, Bergford & Assocs. .. .. .. . ... 206-666-2001 

Local Dislribulots 
p;z T8I1'1l9. AcacialVWR EIctms. ......... 602-894-2874 
CA Irvine, AcacialVWR EIctms............ 714-660-0B34 
CA San Diego, AcacialVWR EIctms. ..... 619-585-4365 
MA Newton, In-Stock Products Co. ....... 617-964-6200 
NJ Atlantic Highlands, Freedom EIctms., Inc. 

. . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .. . . 201-872-2300 

GENERAL INSTR., Optoelctrns. Div, 3400 HillviewAve., 
Palo Alto, CA 94304, Tel: 415-493-0400, TELEX: 34B430. 
TWX: 91()'373-1767; FSC No.: 58361; Empl: 500; SIs. 
Mgr: J. Beach; Dist. Mgr: W. CIar1< 

GENERAL LASER, INC, 7950 E. Redfield ReI., SoottsdaIe, 
A2. 8528Q, Tel: 602-991-()674. FAX: 602-991-1462 

GENERAL MAGNETICS, 211 Grove St, Bloomfield, NJ 
07003, Tel: 201-743-2700; FSC No.: 99165; Empl: 20 

GENERAL MANUFACTURING, 724 Ruberta Ave., 
Glendale, CA 91201. Tel: 618-243-2069; FSC No.: 10454 

GENERAL DIGITAL CORP, 160 Chapel Ad., Box 1657. GENERAL MIRCOCIRCUITS. 780 Boston ReI., BlIIertca, 
Manchester. CT 08040. Tel: 203-647-9700; Empl: 50 MA 01621, Tel: 508-663-9101. FAX: 5OB-6B3-9132; Empl: 

40; SIs. Mgr: Michael Uoz 

GENERAL DIGITAL INDUSTRIES INC, 6705 Odyssey 
Or, Huntsville, AL 35806, Tel: 205-637-2200; EmpL: 29; 
SIs. Mgr: John Robinson 

GENERAL ELECTRIC CO, Accessory Equipment 
Plan~ 1285 Boston Ave., Bridgeport, CT 06602, Tei: 203-
382-2000. TELEX: 96-4209; Empl: 700; SIs. Mg': H. C. 
Wallace 

GENERAL ELEC. CO, Electromaterials Dept, 1350 
South Second Street Coshocton, OH 43612, Tel: 614-622-
5310. TELEX: 61()'255-2921; ErnpL: 600; SIs. Mgr: Dick 
Hurlbut 

GENERAL ELECTRIC CO.. Instrument Prods. 
Section. See Vokogawa Corp. of America 

GE MICROELECTRONICS CENTER, GE Aerospace, 
P.O. Box 13049. Research Triangle Park, NC 27709, Tel: 
919-549-3100, FAX: 919-549-3586; Empl: 500; SIs. Mgr: 
Don a, Dickerman, Jr. 

POWER SUPPL V OPERATION. General Electric Co. 
1701 College Street, Fort Wayne, IN 46801. Tel: 219-420-
2000; SIs. Mgr: Stan Williams or Chris Copestake 

GENERAL ELECTRIC SOLID STATE DIV, G.E. 
Corporation Route 202, Somerville. NJ 08876. Tel: 201-
885-6530. FAX: 201-885-7006; FSC No.: 19069; Sis. Mg,: 
Edward Parker; Dist. Mgr: Thomas Piterra 

GENERAL ELECTRIC CO .• Specialty Mktg. Oper. 
Nela Park, Clavland, OH 44112, Tel: 216-266-3494; SIs. 
Mgr: W. D. Wells 

GENERAL ELECTRIC CO, RELAV OPERATION. 
See Genicom Corp. . 

GENERAL FIBER OPTICS. INC, 98 Commerce Ad., 
Cedar Grove, NJ 07009. Tel: 201-239-3400. TELEX: 
132741. FAX: 201-239-3400; SIs. Mgr: Herb Berkowi1z 

GENERAL HARDWAREMFG, 80 White St, New Vork, 
NY 10013. Tel: 212-431-6100. FAX: 212-431-6499; SIs. 
Mgr: Tom McGannon 

GENERAL INDUSTRIES, Taylor & Olive St, Elyria, OH 
44035. Tel: 216-323-3136, TWX: 610-424-2109; Empl: 
1100 

GENERAL INSTRUMENT. Govt Systems, 600 W.John 
St, C. S. 710. Hicksville, NY 11802-0709. Tel: 516-933-
3000. TELEX: 311512, TWX: 51()'221-1865, FAX: 516-
933-3432; EmpL: 766; Sis. Mgr: A. Heckiar/C. Tumar 

GENERAL 
INSTRUMENT 

FAX: 704-328-2400 
GENERAL INSTRUMENT, NETWORK CABLE 

DIV •• P. O. Box 1729. Hickory. NC 26603. Tel: 704-324-
2200. 800-438-3331. TELEX: 802-166; SIs. Mgr: Nita 
Hunsucker ............................... C'1844-1849 

Local Sales Offices & Reps 
CA Los Angeles, Richard BoN ............ 213-305-1025 
IL Palatine, Gregg Winn .... "........... 312-705-9190 
KS Overland PI<, Bob Barkar ............. 913-668-6270 
NH Nashua, Dan Heileman . . .. . . . . . . . . . . . 803-673-4906 
NC HickOry. Kalhy Miller ........ .. .. .. .... 704-327-0509 
TX Plano, Steve Britton .................. 214-596-6065 

FAX: 516-226-8966 
GENERAL MICROWAVE CORPORATION, 5500 

New Horizons Blvd., Amityville, NY 11701. Tel: 516-226-
8900. TELEX: 31()'287-780; FSC No.: 11332; Empl: 300 
................ '" .,. ...... .. .. .. .. ... A'1770; 1)01255 

LOCBl Sales Offices & Reps 
AL Huntsville, Saber Assocs. ..•.......... 800-327-0653 
CA Los Angeles, RF Assocs. ............. 213-478-1586 
CA Palo Alto, RF Assocs. ................. 415-494-3331 
FL Apopka, Saber Assocs. ............... 800-432-6266 
FL Bradenton, Saber Assocs. .......•.... aoo-432-828B 
FL Coral Springs, Saber Assocs. ....•.... 800-432-B266 
FL Melbourne, Saber Assocs. ............ 305-724-0920 
FL Palm Bch., Saber Assocs. ..... . . . . . . . . aoo-432-8268 
GA AlIanta, Saber Assocs. ................ 800-327-0653 
IL Mt Prospect, Cain ForIaw............. 312-253-3576 
MA Burgngton, Microwave MkIg. Specialists 

. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. 617-272-7530 
NJ West Orange, EF Tech. Sis. ....... .. .. 201-731-7203 
NY Huntington Ste, EF Tech. SIs.......... 516-549-1818 
NY Rochestar. TCS (Tachnical Comp. Sis.) 

NC Clayton, Saber Assocs. .............. . 
OH Lancastar. Cain Forlaw .............. . 
PA Newtown, Has Assocs. .............. . 
TX Dallas, Cain & Co. .................. .. 

716-342-2406 
800-327-0653 
614-654-4600 
215-B6().933B 
214-247-3901 

GENERAL NUMERIC CORPORATION, 390 Kent 
Avenue, Elk Grove Village, IL 60007. Tel: 312-640-1595, 
TELEX: 210036. FAX: 312-228-5490; Empl: 125; SIs. 
Mgr: James Scott 

GENERAL OPTRONICS CORP, 2 Olsen Ave., Edison, 
NJ 0B820. Tel: 201-549-9000. TELEX: 240302, FAX: 201-
549-3926; FSC No.: 7W944; Empl: 175; SIs. Mgr: H. R 
Moeller 

GENERAL POWER SV5, 1045 s. East St, P.O. Box 
8500B. Anaheim, CA 92805-B5OB, Tel: 714-956-9321. 
TELEX: 676870; FSC No.: 04801; Empl: 200; SIs. Mgr: 
Ernest R Murillo; Dist. Mg': Ernest R Murillo 

General Instr 
Over e Lar;~~st 

10.000. 000 Reiay & 

1~,~~eCsk IGill·· g,;::'~~~~r 
~ mtheWorld 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 691 



I GENERA 

~ 
GENERAL 
RESISTANCE 

FAX: 203-481-8937 
GENERAL RESISTANCE, A Prime Technology 

Company, Twin Lakes Rd., P.O. Box 185, N. Branford, CT 
06471, Tel: 203-481-5721; TWX: 710-452-3092; FSC No.: 
05591; EmpL: 60; S!ItoMg,: J. L Jamiesen ..... Ao l941; 

Local Sales Offices & Reps 

Instruments 
AL Birmingham, SESCO ................ . 

• AZ. Tempe, QuaMech, Inc ................. . 
CA Long Beach, Saber Entprs. .......... .. 
CA Mountain View, Gada Instr. SIs. ...•... 
CA San Diego, Saber Entrps. ............ . 
CO Littleton, Radco ...................... . 
CT Cheshire, MECO, Inc. ................ . 
FL St Petersburg, SESCO .............. . 
GA AItan1a, SESCO ...................... . 
IL Des Plaines, Marsland Assocs. .....•. 
IA Cedar Rapids, Marsland Assocs. .•.... 
LA Baton Rouge, SESCO .............. .. 
MD Joppa, Electra-Tech .............. , .. . 
MA Reading, MECO, Inc. ................ .. 
MI ML Clemens, O'Hara Assocs. •........ 
MN Minneapolis, Marsland Assocs. ...... . 
MO Sl Louis, Marsland Assocs. .......... . 
NJ Hillsdale, CB Associates ............ .. 
NM Albuquerque, QuaRech .............. . 
NY Rochester, TAE-REP ................ . 
NY Schenectady, Tae-Rep, Inc ••.....•.... 
NY Whitney Point TAE-REP, Inc. ........ . 
NC Cary, SESCO, INC .................... . 
OH Dayton, RIXAN Assocs. .............. . 
OH Stow, Rixan Assocs. ................. . 
OK Tulsa, SESCO ...................... .. 
SC Greenville, SESCO, Inc; .............. . 
TN Maryville, SESCO, Inc. .............. .. 
TX Austin, SESCO ...................... . 
TX Dallas, SESCO ...................... . 
TX Houston, SESCO ............. " ...... . 
TX Plano, SESCO, Inc. .................. . 
VA , Dumfries, Electra-Tech .............. . 
WA Seattle, Datacom Assocs. ............ . 
WI New Berlin, Marsland Assocs. ....... . 

Components 
AZ. Tempe, QuaMech, Inc. ..........•...... 
CA Saratoga, TESTCO .................. . 
CO Golden, J. F. Hurlbut Co. ............ .. 
MD Randallstown, Beacon North, Inc. .... . 
MI Farmington, W. R. Hummon & Assoc. 

OH Dayton, RIXAN Assocs. .............. . 
OH Stow, Rixan Assocs. ................ .. 
TX Dallas, Blackburn Assocs. ........... . 
TX Houston, Blackbum Assocs. .•........ 
UT SaM Lake City, J. F. Hurlbut Co. . ..... . 
VA Sterling, Beacon North, Inc. .......... . 

Loca/·Distributors 
CA Saratoga, TESTCO .................. . 
OH Dayton, RIXAN Assocs. .............. . 

0 0 1256 

205-988-8304 
602-967-4655 
213-595-5646 
415-961-2222 
619-271-1523 
303-794-4279 
203-271-0026 
813-576-6991 
404-458-6423 
312-694-2262 
319-365-1908 
504-928-4951 
301-877-ll344 
617-944-6660 
313-791-7140 
612-545-4481 
314-991-1399 
201-664-6230 
505-243-5605 
716-586-8710 
607-692-3765 
607-692-3705 
919-467-7482 
513-278-4216 
216-686-2909 
916-622-3668 
803-297-8306 
615-977-8239 
512-892-2490 
214-231-9364 
713-999-3510 
214-867-6680 
703-670-6962 
206-285-2525 
414-786-6611 

602-967-4655 
406-253-1900 
303-279-n96 
703-591-1300 

313-474-0661 
513-278-4216 
216-686-2909 
214-750-8927 
713-483-1354 
801-531-7472 
703-476-2480 

408-253-1900 
513-276-4216 

GENERAL SCANNING, 500 Arsenal St, P.O. Box 307, 
Watertown, MA '02272, Tel: 617-924-1010, TELEX: 443-
0105, FAX: 617-926-0708; Empl.: 275;SI8. Mg,: Richard 
Colonna ........................................ 001418 

Local, Sales OfficeS & Reps 
CA Redondo Bch., Gen. Scanning ........ 213-543-4525 

GI:NERAtSEMICQNDUCTOR IND, INC, Square D 
Company,2001 W. 10 P~ Tempe, AZ. 85281, Tel: 602-
966-3101, TELEX: 910'950-1942; FSC No.: 24444;19500; 
Emp!.: ,625; SIs. Mg,: Harold Blomquist; Dial. Mg,: 
HOWard ISrael 

GENERAL TECHNOLOGY CORP., 6816 Washington 
Avenue, NE, AlbuquerqUe, NM 87109, Tel: 505-345-5591, 
FAX: 505-344-3227; Empl: 75; Sis. Mg,: Ralph H. 
Anderson 

GENERAL TRANSISTOR CORP., 216 W. Florence Av., 
Ingiewood, CA 90301, Tel: 213-673-8422, TELEX: 653474; 
FSC No.: 1 P738; Empl.: 39; Sis. Mgr: AI Barrios 

GENERAL WIRE PRODUCTS, INC" 425 Shrewsbury 
Street Worcester, MA 01604, Tel: 617-752-8260, FAX: 
617-753-2173; FSC No.: 5F262; Empl.: '56; -Sis. Mg,: 
Thomas P. Andrews, Jr. 

Manufacturers and Sales Offices Directory 

FAX: 703-949-1416 
GENICOM CORP, 1 Genicom Dr. Waynesboro, VA 

22980, Tel: 703-949-1471, TWX: 710-839-0407; FSC No.: 
01526; EmpL: 2300; SIs. Mg,: W. 0; Bare 
.... ... ... . ... .. . .. .. . .. ... .. . . . . .. . . .. . ... Bo l448-1451 

Local Sales Offices & Reps 
AZ. Tempe, Genicom Corp. ............... 602-966-6999 
CA Bell canyon, Genioom Corp. .......... 818-664-1838 
CA Fremont Genicom Corp ............... 415-796-7600 
CA Santa Ana, Genicom Corp............. 714-549-5101 
CA Westlake, Genicom Corp. ............• 805-373-8509 
CT Meriden, Genicom Corp. .............. 203-238-6876 
GA Norcross, Genioorn Corp. ............. 404-449-1021 
IL Rolling Meadows, Gencicom Corp ..... 312-577-1100 
MD Rockville, Genioom Corp. ............. 301-770-4434 
MA Woburn, Genicom Corp. .............. 201-737-9696 
MN Bloomington, Genicom Corp. ......... 612-854-2909 
NJ Edison, Genicom Corp. ............... 201-736-9696 
NY Hauppauge, Genicom Corp. .......... 516-434-8228 
TX Dallas, Genioom Corp. ................ 214-387-5n4 
Can Nepean, Ont., Genicom Corp. ......... 613-726-0215 

Local Distributors 
CA Santa Ana, Norstan ................... 800-854-8344 
CA Santa Ana, Norstan Elctms. .. .. .. .. ... 714-540-4168 
FL Orlando, T & T Prods., Inc. ........... .305-857-2282 
FL Orlando, T & T Products .. . . . . . . . . . . .. 305-857-2282 
MD Towson, Electronic Comp. SIs. ........ 800-636-4221 
NY Farmingdale, Midway Indl. Elctms. .... 516-293-6800 
NY Farmingdale, Midway IndL Elctrns., Inc. 

....................................... 516-293-6800 
NY Rochester, Aquas Elctms. ............ 718-454-7800 
NC CharlOtte, Electronics Mklg. Corp. ..•.. 704-394-6195 
OH Cleveland, Electronics MkIg. Corp. .... 216-442-3441 
OH Columbus, Electronics MkIg. Corp. .... 614-299-4161 
OH Dayton, Elctms Mklg. Corp ............ 513-278-5745 
OH Highland Heights, Electronics Mklg. Corp. 

.. .. .. . .. . .. . .. . . . . . . . . .. . .. . .. . . . . .. .. 216-442-3441 
TX Dallas, Associated AircraR Supp. Co... 214-331-4381 
WA Redmond, Pan Pacific Elctms. ........ 206-881-7252 
WA Redmond, Pan Pacific Elctrns., Inc. .... 206-681-7252 

GENISCO MEMORY PRODS. CORP, 10874 Hope St, 
Cypress, CA 90830, Tel: 714-220-0720, TWX: 910-347-
6773, FAX: 714-952-1932; FSC No.: 96682; EmpL: 248; 
Sis. Mg,: John Krill 

GENISCO TECHNOLOGY CORP., Eldema Div, 
18435 Susana Rd., Rancho Dominguez, CA 90221, Tel: 
213-537-4750, TWX: 910-346-6n3; FSC No.: 03797; 
Empl.: 450; Sis. Mg,: W. R. Esser 

GENISCO TECHNOLOGY CORP., Filters Div., 16435 
Susana Rd., Rancho Dominguez, CA 90221, Tel: 213-537-
4750, TWX: 910-346-6773; FSC No.: 07294; EmpL: 450; 
Sis. Mg,: T. Cantine 

GENISCO TECHNOLOGY CORP., 18435 Susana Ad., 
Rancho Dominguez, CA 90221, Tel: 213-537-4750, TWX: 
910-346-6773; FSC No.: 13946; EmpL: 450; S/8. Mg,: F. 
Schodlbauer 

GENISCO TECHNOLOGY CORP., Transducers 
Products Div., 650 Easy St, Simi Valley, CA 93065, Tel: 
805-561-3985, TWX: 910-494-4782; FSC No.: 65998; 
Empl.: 450; Sis. Mg': John E; Smith 

GENNUM CORPORATION, Linear Technology Inc. 
P.O. Box 489, Sla A, Burlington, ON, Canada L7R 3Y3, Tel: 
800-263-9353, 416-632-2996, TELEX: 061-8525, FAX: 
416-832-2055; EmpL: 180; SIs. Mg,: C. Marshall/I. H. Scott 

GENRAD, INC., 300 Baker Ave., Concord, MA 01742, Tel: 
617-369-4400 

GENROCO, INC. 205 Kettle Moraine Drive North, Slinger, 
WI 53086-9407, Tel: 414-644-8100, TELEX: 158279420, 
FAX: 414-644-6667; SIs. Mg': Donald D. WoelZ; Dist. 
Mg': Barbara Pick 

FAX: 818-715-9249 
GENSTAR RENTAL ELECTRONICS, INC., 8307 De 

SotoAve., SuijeJ, Woodland Hills,CA 91367, Tel: 800-331-
3440 (in CAl, 800-221:-6409 .... ........ .. ...... 001257 

GENTE)(, Box 315, C8rbondaIe, PA 18407, Tel: 603-434-
0311, TELEX: 831-883; FSC No.: 97427; SIs. Mg,: Ture 
Heline 

GENTRON CORP, 6667N. Sidney P~ Milwaukee, WI 
53209, Tel: 414-351-1680, TELEX: 26881, FAX: 414-351-
4573; FSC No.: 270-7400; EmpL: 100; SIs. Mgr: William 
rennie; Dist. Mgr: W. Schmidt/D. Janes/B. Foye 

Local Sales Offices & Reps 
CA Alhambra, M. W. Riedel & Co. ......... 213-283-7694 
CA Fui!erton, Robert Amstein-Gentron Sis. 

DE Clinton, Selmark Assoc. Inc. ....•..•.. 
IL BerkeIE!Y, ESA Tech. Mklg. ..•....•.... 
MA Millis, Selmark Assocs. .............. . 
MN Minneapolis, Furber Sis. ............ .. 
MO GiandvieW, R R Burton & Assocs. ... . 
NH Hopkinton, Selmark Assocs. ......... . 
NJ Wyckoff, North East Comps. Co, Inc. .. 
OH, Columbus, Tom Mulligan Co. ........ . 
OR Portland, SPS Elctms. .............. .. 
TX Dallas, John B. Guenther, Inc. ........ . 
WA Redmond, SPS EIctms. .............. . 

Local Distributors 

714-773-0643 
203-573-9088 
312-544-0120 
617-376-2914 
612-881-3620 
816-763-5385 
803-746-3299 
201-846-1102 
614-457-2242 
503-297-6919 
214-691-8500 
206-323-4140 

CA San Francisco, Steven Engrg. . . . . . . • . . 415-586-9200 
MA Hingham, Sager Elee. Supp. Co. ...... 617-749-6700 
MI Madison Hgts., Gaico ................. 800-521-1615 
MI Mount Clemens, Excel................ 313-483-3811 
NC Gestonia, JMT Elctm. Supply Co. ..... 704-867-4401 
TX Fort Worth, Allied Elctms. ............. 817-336-5401 
WI Milwaukee, Saaker EIctms. ........... 414-876-3727 
WI Salem, DST/Drive Sys. Technlg. ...... 414-643-3177 

GEOPHYSICAL SURVEY SYSTEMS, INC, 15 
Flagstone Dr. Hudson, NH 03051, Tel: 603-669-4641, 
TELEX: 953038; FSC No.: 02-0276634; Empl: 45; SIs. 
Mg,: J. V. Rosalia, Jr. 

FAX: 703-368-1078 
GEORATOR CORP, Box 70, Manassas, VA 22110-0070, 

Tel: 703-368-2101, TELEX: 892-431; Empl.: 49; SIs. Mg,: 
Charles E; Trefzger ....................... 002110-2112 

GERMANIUM POWER DEVICES, Box 3065, 
Shawsheen ViliageSta, Andover, MA01810, Tel: 617-475-
5982, TELEX: 94-7150, FAX: 617-470-1512; FSC No.: 
53399; Empl.: 100; SIs. Mg,: R W. Kassiotis 

GE'TTYSBURG TRANSFORMER CORPORATION, 
1380 Old Harrisburg Rd., P.O. Box 99, Gettysburg, PA 
17325, Tel: 717-334-2191, FAX: 717-334-4961; EmpL: 55; 
SIs. Mg': Charles A Ritter 

GEYER SYSTEMS, See GSI Corp. 

GFC/HAMMOND ELECTRONICS, INC., Hammond 
Manufacturing Co, 1690 Walden Ave., BuffalO, NY 
14225, Tel: 716-894-5710, FAX: 716-894-1156; SIs. Mg': 
Dave Oliver 

GGB INDUSTRIES, INC., Picoprobe Division, P.O. Box 
125, Gillette, NJ 07933, Tel: 201-464-1749, TELEX: 
136692 GGB, FAX: 201-647-2460; SIs. Mg,: Grag Boll 

Local Sales Offices & Reps 
MN Minneapolis, Marketiers .. . . . . . . . . . . . . .612-890-5406 
NJ New Foundland, Bob Most Assoc. .... 201-697-0800 

GHIELMETTI, INC., 6290 Sunset Blvd., Ste. 1126, Los 
Angelas, CA 90026-6nO, Tel: 213-463-5111,TWX: 910-
321-2903; Empl.: 4; Sis. Mg': David Mendoza 

GIANNINI PETRO MARINE, 9474 Chesapeake Dr, San 
Diego, CA 92123, Tel: 619-569-1668; FSC No.: 24727; 
Empl.: 10 

GIBSON/EGAN, See Textool Test & Interconnect 
Prods. Dept, 3M; Electronic Prods. Div. 

GIC THERMODYNAMICS, 2611 Parmenter, Royal Oak, 
MI48073, Tel: 313-280-1648, TELEX: 23-5714, FAX: 313-
280-0998; Empl.: 20; SIs. Mg': Denny Desmond 

GIDDINGS & LEWIS ELECTRONICS, A Unit of AMCA 
International, 666 S. Military Rd., P.O. Box 1658, Fond du 
Lac, WI 54935, Tel: 414-921-7100, TELEX: 26-272~ TWX: 
910-275-1100; EmpL: 200; SIs. Mg,: Jim Wickert 

692 North American offices only. For worldwide reps & distributors, see Vol, w. EEM1988 



Manufacturers and Sales Offices Directory 

GIL TRONIX, 3780 Fabian Way, Palo Alto, CA 94303, Tel: 
415-493-1300, TELEX: 345542, FAX: 415-493-5410; SIs. 
Mgr: Dave Uttlefield 

FAX: 617-938-5867 
GILWAY TECHNICAL LAMP, 600 W. Cummings PI<., 

Wobum, MA 01601, Tel: 617-935-4442, TELEX: 287617 
GWAY URi FSC No.: 3T059; Empl: 17; Sis. MgT: Clerk 
Benjamin III; Disl. MgT: W. C. Fotino ..... 8·1126-1129 

GIMIX, INC, 1337 W. 371h Place, Chicago, IL 60609, Tel: 
312-927-5510, TWX: 910-221-4055; Empl.: 14; Sis. MgT: 
Richard Don 

GLAR-BAN, A MARK IV COMPANY, 199 Wales Ave., 
Tonawanda, NY 14150, Tel: 716-694-5076, TELEX: 91578; 
ErnpL: 50; SIs. MgT: William H. Scoville 

GLASGAL COMMUNICATIONS, INC., 151 Veterans Dr, 
Northvale, NJ 07647, Tel: 201-768-6082, TWX: 710-991-
8585; Empl.: 130; Sis. MgT-' AI Harnish 

FAX: 201-534-5672 
GLASSMAN HIGH VOLTAGE INC., P.O. Box 551, 

Salem Indl. PI<., Whitehouse Sta, NJ 08889, Tel: 201-534-
6007, TWX: 710-480-2839; Empl.: 60; Sis. MgT: John R. 
Belden ................................... 001732-1743 

GLATZER INDUSTRIES CORP, 15 River St, New 
Rochelle, NY 10801, Tel: 914-576-2700; Empl.: 25; Sis. 
MgT: Patricia M. Wyllie 

GLENAIR INC, 1211 Air Way, Glendale, CA 91201-2497, 
Tel: 818-247-6000, TELEX: 67-3485, TWX: 910-437-2066, 
FAX: 818-500-9912; FSC No.: 06324; EmpL: 485; SIs. 
MgT: Ronald E. Platz 

GLENMARC MANUFACTURING INC, 970 Woodlands 
Pkwy. Vernon Hills, IL 60061, Tel: 312-634-6080, TELEX: 
754427 GLEN UD, FAX: 312·634-9527; Ernpl.: 13; SIs. 
MgT: David Greenwood 

GLEN MILLS INC., 203 Brookdale St, Maywood, NJ 07607, 
Tel: 201-645-4665, TELEX: 134 656, FAX: 201-467-8469; 
EmpL: 11; Sis. MgT: Stanley I. Goldberg 

GLENRO, INC, 39 McBride Ave. Extension, Paterson, NJ 
07501, Tel: 201-278-5900, 800-922-0106, FAX: 201-278-
9103; Ernpl.: 50; Sis. MgT: Sterling Pitt 

GLOBAL SPECIALTIES, Interplex Electronics, Inc., 70 
Fulton Terrace, P.O. Box 1942, New Haven, CT 06509, Tel: 
203-624-3103, FAX: 203-488-0060; Empl.: 70; Sis. MgT: 
Dan Merley 

GLOBAL TECHNOLOGY INTERNATIONAl, INC, 
917-134lh Street S.W, Ever~ WA 98204, Tel: 206-742-
9111, ESYLNK: 759633, FAX: 206-743-7420; Empl.: 61; 
Sis. MgT: Ruskin A. Whaley, V.P. Sis. & MkIg. 

GLOBE BATTERY DIV. See Johnson Controls, 
Globe Battery Div. 

GLOBE MOTORS, 2275 Stanley Avenue, Dayton, OH 
45404, Tel: 513-228-3171, TELEX: 288-224, TWX: 810-
458-1642, FAX: 513-228-8531; Empl: 560; SIs. MgT: Bill 
PeHrey; Disl. MgT: Tom Coyle 

GLOBE PLASTICS, 1342 S. Signal Dr., Pomona, CA 91766, 
Tel: 714-623-2747; FSC No.: 21071; EmpL: 23; $Is. MgT: 
J. R. Humphreys , 

i..Dcal Distributors 
CA Fremont, Alatee Prods. . . . . . • . . . . . . . . .. 408-278-8895 
CA N. Hollywood, Alatee Prods. .... ... . . .. 818-764-5600 
NJ Pine Brook, Alatee Prods. ............. 201-227-8140 
TX Mington, APX Plastics ............... 817-275-3683 

GLOBE UNION, See Johnson Controls, Globe 
Battery Div. 

GM NAMEPLATE, INC"2040 15th Ave. West, Seattle, 
WA 98119, Tel: 206-284-2200, FAX: 206-284-3705; Ernpl.: 
340; SIs. MgT: Ed Westfall ..................... 8·1819 

Local Sales Offices & Reps 
AZ. Tempe, EIcIri1. Dev. & SIs. ............ 602-438-1547 
CA Orange, GM Nameplate .............. 818-574-6960 
CA Redwood City, G. R. McKnight Co., Inc. 

.. . .. .. .. .. .. .. .. . . .. .. . .. . .. . . . . .. . ... 415-365-3703 
CA San Jose, GM Nameplate, Inc. ..•..... 408-435-1666 
CO Loveland, GM Nameplate, Inc. ........ 303-688-4154 
GA Allanta, Etectrarnark, Inc. .... .. .. .. .... 404-446-7915 
FL Deerfield Bch, Jack Krutek & Assocs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-427-4202 
HI Honolulu, Menehune UnKd. ........... 808-737-3472 
10 Eagle, GM Nameplate ................ 208-939-7202 
IL Elgin, Custom Engineered Parts, Inc. .. 312-741-8556 
IN Zionsville, Custom Engineered Parts, Inc. 

.. . . . .. . .. .. .. .. . .. . .. . .. . .. . . . . . . . .... 317-873-5626 
MI Southfield, E & A Inds. ................ 313-647-0330 
MO St Louis, Halpin D. Burke & Son ...... 314-968-2727 
NH Monl Vernon, GM Nameplate, Inc. .... 603-673-9737 
NJ Pitman, Colrud Corp. . . . . . . . . . . . . . . . . .. 608-588-5866 
NJ W. Caldwel~ Grimm, Siegel Assocs. ... 201-575-9300 
NC Raleigh, Eastem Elctms. .............. 918-876-7591 
OH Akron, Augnat Assocs. .. .. .... .. ... ... 216-238-2499 
OR Eugene, Charles Huntington .......... 503-726-1835 
TX Irving, Elctm. Dev. & SIs. .............. 214-928-8140 
VA Reston, Colrud Corp. ................. 703-620-6612 
WA Bellevue, American Inll. Entprs. ....... 206-455-4697 
EXP Singapore, S & T Entprs. .............. 065-745-9235 

GMR CO., 8801 Sepulveda Blvd., Los Angeles, CA 90045, 
Tel: 213-216-9516, TELEX: 499 2468; ErnpL: 87; Sis. MgT: 
Harvey Mushman 

GNB INCORPORATED, 2010 Cabot Blvd. W, Langhome, 
PA 19047, Tel: 215-750-2600, TELEX: 4761219 
GNBLAHN 

FAX: 714-993-6023 
GOLDEN PACIFIC ELECTRONICS, INC, 560 S. 

Melrose St, Placentia, CA 92670, Tel: 714-993-6970; 
Empl.: 15; Sis. MgT: Pat Waldron 
.................................... 001029, 1467, 1744 

Local Sales Offices & Reps 
CA Gerdan Grove, ELSCO Elctms . . . . . . . . 714-891-4621 
CA Norwalk, Ed Rivers Assocs. .. .. .. .. ... 213-868-1471 
CA San Jose, Applied Eftcms Mktg ....... 408-971-9377 
CO Longmont, Butler Teeh. Sis. .. .. ....... 303-651-7703 
IL Arlington Heights, M.I. Peterson & Assocs. 

. .................................... " 312-577-8220 
NH Londonderry, Bennetron .............. 603-432-9092 
NJ Wayne, Breen Assocs ................ 201-698-8683 
NY Syracuse, Northeastern Elctms., Inc. .. 315-455-7561 
OR Be.averton, Core II Mktg . . . . . . . . . . . . . .. 503-641-0877 
UT BountiM Duven Assocs . . . . . . . . . . . . . . 801-295-0353 

GOOD-ALL ELECTRIC, INC., 3725 Canal Drive, Fort 
Collins, CO 80524, Tel: 303-484-3060, 800-826-7891, 
TWX: 91 0-930-9015, FAX: 303-484-8649; FSC No.: 22096; 
Empl.: 100; SIs. MgT: David J. Wilkening 

GOODNIGHT SYSTEMS, 18523 Collins, Ste. 4, Tarzana, 
CA 91356, Tel: 818-703-1524; Sis. MgT: Jim Goodnight 

GORDON CO., 5710 Kenosha St, Richmond, IL 60071, Tel: 
815-678-2211, TELEX: 72-2427; Empl.: 260 

GORDON, L, PACKAGING, 1050 S. Paca St, Baltimore, 
MD 21230, Tel: 301-538-6537; EmpL: 150 

GORDON PRODUCTS, 67 Del Mar Dr, Brookfield, CT 
06804, Tel: 203-775-4501; Empl.: 45; Sls."MgT: Leon 
Najman; Dist. MgT: Leon Najman 

GORDOS AIIIII 
CORPORATION~ 

FAX: 501-636-2305 
GORDOS CORPORATION, Reed Relay Division, 

1903 Town West Drive, P.O. Box 824, Rogers, AR 72757, 
Tel: 501-636-2111, TWX: 910-720-7998; Ernpl.: 350; SIs. 
MgT: a Garlock, Prod. Mgr. ... .. . .. 8·1452-1463, 1712 

GORDOS 

LocsJ Sales Officas & Reps 
CA Milpitas, Maxim EIctrns. Sis. • . . . . . . . . . . 408-946-6001 
CA Westminster. West EIctm. Sis. ........ 213-493-!\569 
CO Arvada, Gemini EIctrns. ....••....••... 303-428-5606 
CT Woodbury, Anacon Sis. Assocs. . . . . . . . 203-268-0707 
FL Tampa, Florida Comp. Sis., Inc. ....... 813-960-7044 
IL Schaumburg, Marian, Inc. .•...•...•... 312-303-5660 
IN Indianapolis, Hi-Tek Sis. .............. 317~7-2564 
IA Marion, Ensco Reps., Inc. ............. 318-377-8551 
KS Countryside, Ensco Reps., Inc. ........ 913-384-0640 
KS WIChita, Ensco Reps., Inc. .. .. .. .. .. ... 316-683-1070 
MD Glen Bumie, Tri-Merk ................. 301-761-6000 
MA Wilmington, Anacon Sis. Assocs. ...... 617-270-3712 
Me Maryland Hgta, Ensco Reps., Inc. ..... 314-423-3935 
NJ Budd Lake, Guido Assocs. ............ 201-347-4643 
NJ Lawrenceville, D.V.s. Co. .. .. .. .. .. .... 608-898-1112 
NM Albuquerque, Syntech ................ 505-266-7951 
NY Pittsford, Noeth-Honsinger Assocs. ... 716-586-9002 
NC Silver City, Crossroads EIctm. Assocs. 

OH Centerville, Omega SIs., Inc. ......... . 
OH Shaker Hgta, Omege Sis., Inc. ....... . 
OK Tulsa, Advanced Tech. Sis. .......... . 
TX Austin, Advanced Tech. Sis. ........ .. 
TX Dallas, Advanced Tech. SIs. ......... . 
TX Houston, Advanced Tech. Sis. .......• 
WA' Bellevue, Venture Elctms., Inc. ....... . 
WI Grafton, Marian, Inc. .. .............. .. 

918-742-2372 
513-434-5507 
513-434-5507 
918-664-0482 
512-225-6304 
214-340-1300 
613-440-3888 
206-454-4594 
414-377-6640 

GORDOS CORPORATION, A Flint Industries 
Company, 1000 N. Sacond St, P.O. Box 824, Rogers, AR 
72757, Tel: 501-638-5000, TWX: 910-720-7998, FAX: 501-
638-2305 ...................... A.1736; 8.1452-1463 

Local Sales Offices & Reps 
CA Costa Mesa, Jim P~ ............ 714-751-6760 
CA Milpitas, Maxim EIctm Sis. .. . . . . . . . . . . 408-946-6001 
CA San Diego, West EIctm. SIs. Co. ...... 618-233-0236 
CA Westminster. West Elctrn SIs. Co. .... 213-493-5569 
CO Arvada, Gemini Elctms. ............... 303-428-5600 
CT Woodbury, Anacon Sis. Assocs. . . . . . .. 203-268-0707 
FL Deerfield Bell., Florida Comps., Inc. ... 305-428-1758 
FL Tampa, Florida Comps., Inc. ........... 813-960-7044 
IL Schaumberg, Marian, Inc. ............. 312-303-5660 
IN Indianapolis, Hy·Tek Sis. Co ........... 317~7-2564 
MD Glen Bumie, Tri-Merk ................. 301-761-6000 
MA Wilmington, Anacon SIs. Assocs....... 617-270-3712 
MI Troy, Pyramid Integrated Control Sys. 

MO Maryland Hgts., Ensco Rep, Inc. ...... . 
NJ Budd Lake, Guido Assocs. .......... .. 
NJ Lawrenceville. DVS Co ............... . 
NY Pittsford, Noeth-Honsinger ........•... 
NC Silver City, Crossroads EIctm. Assocs. 

OH Centerville (Dayton), Omega Sis., Inc. 

OH Shaker Hgta, Omega Sis., Inc. ., ...... . 
OK Tulsa, Advanced Tech. Sis. .... :' ..... . 
OR Be.averton, Venture EIctms., Inc. ...... . 
TX Austin, Advanced Tech. SIs. ......... . 
TX Dalles, Advanced Tech. SIs. ........ .. 
TX Houston, Advanced Tech. SIs. ....... . 
WA Bellevue, Venture EIctms., Inc. ....... . 
WI Grafton, Martan, Inc. ................ .. 
WI Milwaukee, Bill Swanson ............ . 
EXP AZ./Rogers, Gordos ................ .. 

i..Dcal Distributors 
AL Aubum, Interstate EIctrL Supp. ...•.... 
AL Birmingham, Sesco .................. . 
AL Montgomery, Control Comps. ........ . 
AL Tempe, Control Design .............. . 
AZ. Phoenix, Bell ........................ . 

313-362-5375 
314-423-3935 
201-347-4643 
608-898-1112 
716-586-9002 

918-742-2372 

513-434-5507 
216-751-9600 
918-664-0482 
503-626-7418 
512-331-9979 
214-340-1300 
613-440-3888 
206-454-4594 
414-337-6640 
414-543-2727 
501-638-5000 

205-821-3341 
205-966-8304 
205-284-3325 
602-828-{,981 
602-968-7800 

Gordos 
The e Largest 

Relay _ 
Distributor • 

in the World, 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 
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GORDOS 
I\Z. Phoenix, Future ..................... . 
I\Z. Tempe. Time EIctms. ...••.••. , •••.•.• 
AZ Tucson, EIctm Supp. ••..•.••...•.•••. 
AZ Tucson, Future •••••..•..•.••.••..•... 
CA Anaheim, Control Design •.••..•..•••• 
CA Anaheim, Time EIcIms. ..•.••.•...••.. 
CA ChaIsworIh, Tune EIcIms. •••••.•.•••.. 
CA Hayward,Kea EIctms. ...•..•......•.• 
CA Irvine. Future ••.•.••...•.•.....••.•.•. 
CA Irvine, Integrated EIctms. ••.••••••.•.•. 
CA Los Angeles, Control Design ••...•.••• 
CA Los Angeles, EIec. SwitChes ......... . 
CA RIvEllSicle, EIctm Supp. ..•............ 
CA Sacramento, Integrated EIctms. ..•.•.• 
CA San C8rIos, Control Design ........ , .. 
CA San Diego, EIctm Supp. .••..•.•••.••. 
CA San Diego, Time EIctms. .•.....••.•.•. 
CA San Francisoo, Control Design •••..... 
CA San Jose. Future ., •...•........••..•• 
CA San Jose, Integrated Elclrns. ......... . 
CA Santa Ana, BeIrDec ................. . 
CA Santa Clara. Future ..•....••.......•.. 
CA Sunnyvale, Time EIctms. ............. . 
CA Torrance, Time EIctms. ...•.••.....•.• 
CO Denver, Bell •.............••.•....•.•. 
CO Denver, Integrated EIctms. ...••.....•. 
CO Englewood. Time Elctms. .••.•.•...... 
CO Westminster, Future .........•..••.•.. 
CT Belhe~ Future EIctms. .......•......•. 
CT Cheshire, Time Elctms. ••.•......•.... 
FL Altamonte Springs, Control Design .•.. 
FL Clearwater, Future ..................•. 
FL Fl Lauderdale, Control Design ....... . 
FL Ft Lauderdale, Hammond .......•.... 
FL Fl Lauderdale, Time EIctms. .•....•... 
FL Lakeland, M EIec. .....•.•••.•........ 
FL Miami Sesco ........................ . 
FL Orlando, Future ......••......••..•.... 
FL Orlando, Hammond .................•. 
FL Orlando, Time EIctms. .•......•....... 
FL St Petersburg. Sesco ................ . 
GA Atlanta. Sesco ....................... . 
GA Columbus, Interstate ElclrL Supp. .... . 
GA Norcross, M EIec. ................... . 
GA Norcross, Future .....•..•.....•..•...• 
GA Norcross, Time Elctms. .............•. 
GA Stone Min.. Control Design .......•... 
Il Addison. l Comp ....•..•.....•..•...• 
Il Addison. Pyramid Controls ••..•..•.... 

Call today
We'll shiptoday. 

602-272-7952 
602-967-2000 
602-790-1137 
602-882-0808 
213-821-1516 
714,937-<l911 
818-998-7200 
415,887-2900 
714-250-4141 
714-837_9960 
213-602-1371 
213-660-1310 
714-683-7300 
918-424,5299 
415-592-41108 
619-693-8222 
619-588-1331 
408-998-9197 
408-434-1114 
408-435-1000 
714,545-3968 
408-748-8550 
408-73""9888 
213-320-0880 
303-424, 1985 
303-292-6121 
303-799-8851 
303-850-0123 
203-743-9594 
203-271-3200 
305-788-3220 
813-578-2770 
305-782-1388 
305-973-7103 
305-974-4600 
813-665-6911 
305-832-0770 
305-767-8414 
305-849-6060 
305-841.£565 
813-575-6991 
404-458-6423 
404-324-1000 
404,449-8670 
404,441-7676 
404-448-4448 
404-979-3500 
312-628-1400 
312-543-0110 
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Manufacturers and Sales Offices Directory 
Algonquin. Marshal WoH . . . . . • . . . . . . . . 312.£58-81.30 
Chicago, Control Design .....•....•... 312.£82-7232 
Chicago, Newark ..................... 312-784-5100 
Genoa, Control Design ............... 815-784-6519 
Hoffman Estates, Integrated Elclms. 312.£43-2040 
Rockford, Pyr8inid Controls .• • . . .. . • . . 815-968-8388 
Schaumburg. Future.. .. .. .. .. .. .. .. .. 312-882-1255 
Wood Dale, Time EIctms. ............. 312-350'0610 
Indianapolis, Control Design· • . . . . • . • . . 317-788-4559 
Cedar Rapids. Control Design ...•.••• 319-373-2923 
Wichita, l Comp ... .. .. . .. .. .. .. . .. .. . 316-2E!5-8501 
BeIon Rouge, Sesco ..... , . .. . .. .. .. .. 504-928-4951 
New Orleans, Currier & Roser •..•..•. 504-73""1147 
Columbia, Future ..................... 301-995-1222 
Columbia, Jaoo ...................... : 301-995-6620 
Columbia, Time....................... 301-964-3090 
Peabody, Time EIcIrns. ............... 617-532.£200 
Westboro, Future EIcIms. ............. 617-366-2400 
Wilmington. North-Star Elclrns. ....... 617.£57-5155 
Woburn. Control Dasign .............. 617-932-9404 
Ann Arbor, McNaughton-McKay Elec. Co. 
. .. . . .. .. . .. . .. . . . .. . .. . .. . .. . . .. . . . . •. 313-995-9515 

Chesterfield, Advanced Ind. Sys.. Inc. .. 314-532-2477 
Detroit, Future........................ 313-261-5270 
Detroit, Newark Elctms. .. .. .. .. .. . .... 313-967-0600 
Kalamazoo, Pyremid Controls Inc. .:.. 616-327-3733 
Madsion Hgts, McNaughton-McKay Elec. Co. 
....................................... 313-399-7500 
Oak PI<., Newark Elclms. .....•••...... 313-988-2950 
Bloomington. Time Elclrns. ........... 612-944-9192 
Eden Prairie, Future .................. 612-944-2200 
Minneapolis, Control Design .......... 612-721-1628 
Minneapolis, Newark Elctms. ......... 612-331.£350 
Ellisville, AIS .. . .. .. .. • .. . .. . .. . .. .. ... 314-391-0366 
Kansas Ci1y, l Comp ................. 816-221-2400 
Stlouis, Coillrol Design .... c.. .. . ... 314-426-3150 
Stlouis, Future...................... 314,537-0688 
Stlouis, l COmp ..................... 314,291.£200 
Stlouis, Time Elctms. ............... 314,391-8444 
E. Rutherford, M EIec. ........ .. . .. ... 201-777-5477 
Fair Lawn. Relay Specia~ies .......... 201-337-1000 
Fairfield, Future....................... 201-227-4346 
Ml Laure~ Future .... .. .. . .. • .. . .. . ... 609-778-7600 
Pennsauken, Rasco .•................ 609-662-4000 
Albuquerque, Elctm. Dves. ............ 505-884-2950 
Bohemia, Key Camps. ................ 516-567-7500 
Buffalo, Summitt ...................... 716-884-3450 
Hauppauge, Future. . .. .... .. ... . . . . .. 516-234-4000 
Hauppauge, Jaoo ...... .. .. .... .. .. ... 516-273-5500 
HaupPiwge, Time Elctms. ............. 516-273-0100 
Uverpool, Future ..................... 315-451-2371 
Rochester, Future .................... 716-272-1120 
Rochester, Simcona .....•............ 716-328-3230 
Rochester, Summitt ... . . .. . . .. . .. .. ... 716-334-8110 
Syracuse, Future ..................... 315-432-1355 
Syracuse, Time Elclms. ............... 315-432-1355 
Charlotte, Carolina Elec. Supp. Co. .... 704-527-6555 
Charlotte, Control Design ............. 704-588-4410 
Charlotte, Future ..................... 704-529-5500 
Charlotte, Time Elclms. ............... 704-522-7600 
Greensboro, Hammond Elclrns. . . . . . .. 919-275-6391 
Raleigh, Sasco ....................... 919-467-7482 
Columbus, Elctms. Mklg. Corp. . . . . . . . . 614-299-4161 
Dublin, Time Elctms. .................. 614-761-1100 
Highland Hgts., Elctms. Mklg. Corp. ... 216-442-3441 
Keelering. Elctms. Mklg. Corp. ........ 513-439-4711 
Tulsa. Sasco ......................... 918-622-3868 
Beaverton, cascade Data Mktg. . . . . • . . 503-641-9266 
Beaverton. Future ............... :.... 503-645-9454 
Beaverton. Integrated Elctrns. ......... 503-641-1690 
Portland, Bell ......................... 503-241-4115 
Portland, Time EIcIrns. ....•. . . . . • . . . .. 503-684-3780 
8risto~ Aim Elctms. ................... 215-785-3500 
King of Prussia, Time Elclrns. ......... 215-337-0900 
Malvern, Control Design ...........•.. 215-296-0150 
Newton Sq., QDI .... , .. . .. .. .. .. . .. .. . 215-359-1000 
Philadelphia, Future ..•.............•. 609-778-7600 
Willow Grove, Rasco Elctms. ......... 215-659-4575 
Greenville, Ensco (Hammon) •........ 803-233-4121 
Greenv!11e, Sasco .. . .. ... .. .. ... ...... 803-297-8306 
Spertanburg. Roberts Elec. Supp. Inc. 

Hixson, Techni-Tronics •.............. 
Knoxville, B&K SIs. ................. .. 
Knoxville, Sasco .................... .. 
Neshville, M Elec ................... .. 
Austin. Sesco ....................... .. 
Carrol~n. Time Elclrns. ............. . 
Dalles, Control Design .............. .. 
Dallas, Newark Elctms. .............. . 
Dallas, Sasco ... , .................... . 
Houston, GEA of TX ................. . 
Houston. Newark Elclrns. .. ......... .. 
Houston, Sasco .................... .. 
Houston, Time Elctms. .............. .. 
Richardson, Future .................. . 
Richardson. Jaco ................... .. 
N. Sa~ Lake City, Integrated Elctrns. .. 

803-574-0350 
615-842-0514 
615-584-2255 
615-588-5455 
615-832.£632 
512-892-2490 
214,241-7441 
214,358-1441 
214-340'3585 
214-231-9364 
713-781-3005 
713-782-4800 
713-999-3510 
713-5ao-oBoo 
214,437-2437 
214,235-9575 
801-298-1669 

UT Saft Lake Ci1y, Bellinds. .............. 801-972-6969 
UT Sa~Lake City, Future ........ .. .. .. .. • 801-972-8489 
UT Salt Lake Ci1y, Time EIcIrns........... 801-973-8181 
VA Chester, Virginia Control Equip. Co. ... 804-796-3061 
VA Roanoke, Virginia Control Equip. Co. .. 703-342-6927 
WA Bellevue, Bell ......................... 206-747-1515 
WA Bellevue, Cascade Data Mktg. ........ 206-747-6190 
WA Bellevue, Future ..... :................ 205-681-8199 
WA Bellevue, Integrated EIctms. .......... 208-455-2727 
WA Bellewe, Time EIcIrns. ............... 205-641-3640 
WA Redmond, Time EIcIrns. .............. 205-682-1600 
WI Milwaukee, IndL Elctms. .............. 414-276-1212 
WI Milwaukee, Marsh EIctms............. 414-475-6000 
WI New Berlin. Control Design ........... 414-784-1015 
WI W.AIlis,PyremidControIs ............ 414-476-3711 
Can Calgary, Alberta, Future Elclms. . . • • . •• 403-235-5325 
Can CaIgary,AIberta,SaynorVarah ....... 403-230'1235 
Can Don Mills, Ont.. Saynor Varah ......... 418-445-0723 
Can Edmonton. Alberta, Future EIcIrns. ..•• 403-438-2856 
Can Hami~n. Ont.. Saynor Varah ......... 416-561-9311 
Can Mississauga. Ont., Newark ............ 415-629-2266 
Can Montreal, Que., Future Elclms. •.... ,.. 514-69<k7710 
Can Orlando, Time EIctms. ........... :.... 305-841-6565 
Can Ottewa, ant.. Future Elclms. ..•.....•. 613.£20'8313 
Can Rexdale, Ont.. Newark ................ 415-675-4555 
Can St Laurent, Que., Zanin EIcIrns. ....... 514-342-6211 
Can Toronto, Ont.. Future EIctms. .......... 416-638-4771 
Can Vancouver, B.C. Future Elctms. ....... 804-294,1166 
Can Winnipeg. Manitoba. Future Elctms. ... 204-339-0554 
Can Winnipeg. Manitoba, Saynor Varah •... 2O<k633-6190 

W. L GORE & ASSOCS., INC. 1505 N. Fourth St., P.O. 
Box 1389, Flagstaff, AZ 86002, Tel: 602-526-1290, TWX: 
910'972-0969; FSC No.: 60622; SIs. Mgr: Dick Naleski 

W. L GORE & ASSOCS. 555 Paper Mill Ad. Newark, DE 
19714, Tel: 302-738-4880, TWX: 510'666-0825; EmpL: 
2000; SIs. Mgr: Daniel D. Johnson 

GORMAN MACHINE CORP. 7 Burke Dr. Brockton, MA 
02401, Tel: 617-588-2900, TWX: 710'345-0679, FAX: 617-
588-9560; EmpL: 25; Sis. Mgr: Kennath P. Gorman 

GORMAN-REDLICH MFG. CO. 257 W. Union St.,Alhens, . 
OH 45701, Tel: 614-593-3150; Empl.: 4; SIs. Mgr: Jim 
Gorman 

GOULD INC., Corporate Headquarters, 10 Gould 
Center, Rolling Meadows, Il 60008; EmpL: 20,850 

GOULD INC., Circuit Protection Div. 374 Merrimac St., 
Newburyport, MA 01950, Tel: 617-462-6662/3131, TElEX: 
9<k 7427, TWX: 710'347-0284; FSC No.: 71424; Sis. Mgr: 
Malcolm Allison 

GOULD COMPION, 1101 E. University, Urbana, Il 61061, 
Tel: 217-384-8500 

GOULD INC., Meas. Sys. Div. 2230 Statham Blvd.. 
Oxnard, CA 93030, Tel: 805-487-8511, TElEX: 65-9223; 
Empl.: 500 

GOULD INC., Motion Control Div.2701 N. Green Bay 
Ad.. Racine, WI 53404, Tel: 41<k637.£591, TElEX: 201-
309; SI8. Mgr: Mike Yugo. NatL SIs. Mgr. 

GOULD' INC., POWER CONVERSION DIV., See ATE 
DeHic Corporation 4c 

GOULD INC., Programmable Control Div., Box. 83, 
S.V.S. Andover, MA 01810, Tel: 617-475-4700, TElEX: 
947-402, TWX: 710'347-6610; SIs. Mgr: Geo.g., 
Dannecker; Dis!. Mgr: Richard Bell 

GOULD INC., Semiconductor Division, 2300 Buckskin 
Rd.. Pocatello, 1083201, Tel: 208-233-4690, TWX: 910' 
977-5752; Empl.: 1500; Dist. Mgr: Richard Brown 

GOULD INC., Test & Measurement 19050 Pruneridge 
Ave.,Cupertino,CA 95014-0718, Tel: 408-988-6800, TWX: 
910'338-0509; Sis. Mgr: Dan Cockcroft 

GOULD INC. Test and Measurement 3631 Perkins 
Avenue, Cleveland, OH 44114, Tel: 216-361-3315, TELEX: 
196113GLD RS UT; FSC No.: 96795; Empl.: 550 

GOWANDA ELECTRONICS CORP, 1 Industrial PI., 
Gowanda, NY 14070, Tel: 716-532-2234, TWX: 710'529-
1211; FSC No.: 24226;15305; Empl.: 250; SIs. Mgr: K 
Strohmeyer ................ < ................... A-1245 

Local Sales Offices & Reps 
Al Huntsville, l&O, Inc. .................. 205-837-1489 
CA Fremont William Parks Assocs. ....... 415-796-0875 
CA San Diego, Earle & Assocs. ........... 619-278-5441 
CA San Diego. Earle Assocs. ............. 619-278-5441 

694 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
CA Westminster, west EIctm. SIs. .......• 714-898-1646 
CO Westminster, Western Region Mk1g. .. 303-430-8883 
FL Longwood, NSL Assocs. .............. 305-629-5226 
GA Atlanta, L & D, Inc. .................... 404-395-7079 
IL Niles, W. F. HarniHon Co. ............. 312-965-8757 
IA Cedar Rapids, Snider SIs. Co. ......... 319-362-4410 
KS Overland Park, Barnes MidWest SIs. .. 913-469-9688 
MA Reading, Lincoln Assocs. ............. 617-664-4434 
MI Southfield, Fred H. Gehrke & Assocs. 

MN Chanhassen, Barnes SIs. Assocs. .... . 
NJ Whippany, Robert Smith Assocs. ..... . 
NY Morrisville, Naylor Electric 
NY Plainview, Robert SmHh Assocs. ..... . 
NC Raleigh, L & D, Inc. .................. . 
OH Cincinnati, Stegman Blaine Mk1g. ..... . 
OH Cleveland, Stegman Blaine Mk1g. .... . 
PA Exton, Linear SIs. .................... . 
TJ( Dallas, Scanlon, Hughes & Assocs. .. . 
WA Olympia, Bergford & Assocs. ......... . 
Can St Lauren\ Componetics ......•...... 

Local Distributors 
CA Hayward, KEA EIcIms. .............. .. 
CA Huntington Beach, Inductor Supp ..... . 
CA Stanton, Inductive Comps. & Crystal .. 
CT Bridgeport, Park Distributors ......... . 
MN Chanhassen, G&F Distribution ....... . 
NY Hauppauge, Broadline Electric ....... . 

313-559-5363 
612-934-2907 
201-540-0204 
315-684-9620 
51&681-3155 
919-876-5301 
513-729-1969 
216-572-0003 
215-524-8080 
214-739-2888 
206-866-2001 
514-334-1464 

415-887-2900 
714-891-4524 
714-828-4320 
203-366-7200 
612-934-2907 
516-231-4100 

GOW-MAC INSTR. CO, P.O. Box 32, Bound Brook, NJ 
08605, Tel: 201-560-0600, TELEX: 833-174; Empl.: 50; 
Sis. Mgr: Jeff Lawson 

GRADO LABORATORIES, 4614 Seventh Ave, Brooklyn, 
NY 11220, Tel: 718-435-5340 

GR8LEX 

FAX: 914-631-0862 
GRALEX INDUSTRIES, 155 Wildey SI., Tarrytown, NY 

10591, Tel: 914-631-2978; FSC No.: 11332; Empl.: 15 
................................................. Do1373 

Local Sales Offices & Reps 
CT Bridgeport, Gralex lnels., Inc. .......... 203-334-7363 
NY Tarrytown, Gralex Inds., Inc............ 914-631-2978 

Local Distributors 
AZ Phoenix, Metermaster ................ 602-243-4111 
CA Los Angeles, Metermaster ............ 213-885-4340 
CA Palo AHOo Metermaster ............... 415-968-0313 
CA San Diego, Metermaster .............. 619-560-4841 
GA Atlanta, Metermaster .................. 404-446-0166 
IL Chicago, Metermaster ................ 312-593-8650 
MA BiII'1'ica, Electra Tes\ Inc. ............. 617-667-8541 
MA Boston, Calibron ...... .. .. .. .. .. .. .. .. 617-894-6440 
NJ S. Hackensack, Concord Elctrns ........ 201-468-0008, 

1-600-222-1298 
NY Great Neck, Instr. Mart Inc. .. .. .. 516-487-7430 
OH Cleveland, Meterrnaster ............... 21&651-4100 
TJ( Dallas, Metermaster .................. 214-271-5671 

GRAND TRANSFORMERS, 1500 Marion St., Grand 
Haven, M149417, Tel: 616-842-5430; Empl.: 125; Sis. Mgr: 
G. V. Retzlaff 

GRANT HARDWARE CO., A Mobex Company, High 
Street West Nyack, NY 10984, Tel: 914-358-4400, FAX: 
914-358-1703; FSC No.: 83508; Empl.: 490; Sis. Mgr: F. 
Centrillo 

GRANT TECHNOLOGY SYS. CORP., Computer 
Products,321 Billerica Ad., Chelmsford, MA 01824, Tel: 
617-256-8881, TELEX: 510-600-8133; EmpL: 1122 

GRAPHITE METALLIZING CORP., 1036 Nepperhan 
Ave., P.O. Box 110, Yonkers, NY 10702, Tel: 914-968-8400, 
TELEX: 13-1571; Empl.: 178; Sis. Mgr: E. Walker 
................................................. B·1212 

Local Sales Offices & Reps 
OR Beaverton, GraphHe Metallizing ....... 503-646-9964 

GRAPHTEC SERVICES, INC., 1600 NW. Madrid Way, 
P.O. Box 1360, Boca Raton, FL 33432, Tel: 305-392-3373; 
Empl.: 7 

GRASSLIN CONTROLS CORP., Dieter Grasslin 
Feinwerktechnik, 45 Spear Rd., Ramsey, NJ 07446, Tel: 
201-825-9696, TELEX: 4949211, FAX: 201-625-8694; 
EmpL: 5 

GRAYHILL INC., 561 Hiligrove Ave, La Grange, IL 60525, 
Tel: 312-354-1040, TELEX: 8871375 GHLG UW, TWX: 
910-683-1950; FSC No.: 5930; Empl.: 1000; Sis. Mgr: 
Richard K Neumann; Dis/, Mgr: Robert J. Ferrel 
.. .. .... B·1484-1465, 1713-1719, 1820-1821; C·1375 

Local Sales Offices & Reps 
AL Huntsville, Rep, Inc. ................... 205-881-9270 
AZ . Phoenix, Mercury Engrg. SIs. . . . . . . . . .. 602-265-0344 
CA Anaheim, Impact Elctms. .............. 714-533-1351 
CA Cupertino, West-COrnp, Inc ............ 408-245-3100 
CA San Diego, Earle Assocs. ............. 619-278-5441 
CO Denver, Undberg Co. ................. 303-758-9033 
FL Deerfield Beach, Newel~Hynes ....... 305-429-3207 
GA Tucker, Rep, Inc.... .. .. .. .. .. .. .. .. ... 404-936-4358 
IL La Grange, Grayhil~ Inc ............... 312-354-1040 
IN Ft Wayne, Menze SIs. ................ 219-747-5616 
IA Cedar Rapids, Lorenz Sis. ............ 319-377-4666 
KS Overland Pk, Spectrum Sis. .......... 913-648-6811 
MD Gaithersburg, Naudain Assocs. Southern 

....................................... 301-258-5040 
MA Needham Hgts., Newscott Co ......... 617-444-1923 
MI Royal Oak, .HilMronics Inc. .. . . . .. . .. . .. 313-435-0920 
MN S. St PBU~ Northport Engrg. .......... 612-457-8000 
MO Hazelwood, Spectrum SIs. ............ 913-64&6811 
NE Lincoln, Lorenz SIs., Inc. .............. 402-475-4660 
NJ MarMon, Naudain Assocs. ............. 609-983-5300 
NM Albuquerque, Lindberg Co ............. 505-881-1006 
NY Greal Neck, Coakley Boyd Abbett/Tylinski 

...•................................... 516-466-9070 
NY tthaca, Bob Dean, Inc. ................ 607-257-1111 
NY Wappingers Falls, Bob Dean, Inc. ..... 914-297-6406 
NC Charlotte, R W. Chapman & Co. ...... 704-525-2421 
NC Raleigh, R W. Chapman .............. 919-782-2624 
OH Cleveland, A. H. Baier Co. & Assocs. .. 216-461-6161 
OH Dayton, A. H. Baier Co. & Assocs. ..... 513-276-4128 
OR Tigard, EHech, Inc. .................... 503-684-3458 
PA PH1sburgh, Covert & Newman Co. .... 412-531-2002 
SC Greenville, Robert W. Chapman & Co. 

....................................... 603-288-8821 
TN Jefferson CHy, Rep, Inc .......... ,. . . .. 615-475-9012 
TJ( Austin, W. Pat Fralia Co. .............. 512-835-7911 
TJ( Euless, W. Pat Fralia Co. .............• 817-267-3577 
TJ( Houston, W. Pat Fralia Co. ............ 713-772-1572 
lIT san Lake City, Lindberg Co. .......... 601-277-2643 
WA Bellevue, EHech, Inc. .................. 206-643-4330 
WI Mequon, Bedgerep ................... 414-241-9200 
Can Pickering, Ont, A. C. Simmonds & Sons Ltd. 

.. . . .. .. .. . . . . . . . . . .. . .. . .. . . . .. . .. .. •. 416-839-8041 

Local Distributors 
AL Huntsville, Powell Elctms.............. 205-539-2731 
AL Montgomery, Southem Controls, Inc. .. 205-277-5030 
I\Z. Phoenix, Sterling Elctms. ............. 602-268-2121 
AZ Tempe, 0 C EIcIms. .................. 602-438-1234 
I\Z. Tempe, Harper SID ................... 602-967-1464 
AR Little Rock, CarMon-Bates Co. . . . . . . . . . 501-562-9100 
CA Compton, Harper SID ................. 213-979-5090 
CA Garden Grove, Richey/Westem ...... 714-895-0060 
CA Gardena, Calif. SwHch ................ 213-770-2330 
CA Los Angeles, Electric SwRches ....... 213-660-1310 
CA Riverside, Electronic Sup!> . . . . . . • . . . .. 714-683-7300 
CA San Diego, Electronic Supply ......... 619-693-8222 
CA San Diego, Harper S.I.O. .............. 619-578-2500 
CA San Diego, Richey/Westem Electrns. 

....................................... 619-271-4511 
CA San Jose, Powell Elctms. ............. 408-943-9020 
CA Santa Clara, Cypress Elctrns. ......... 408-980-2500 
CA Santa Clara, Richey/Western Electrns. 

CA Santa Monica, Master Distributors ... . 
CA Sunnyvale, Harper SID .............. .. 
CO Denver, CSID, Inc ................... .. 
CO Denver, Newark EIcIms. ............ .. 
CO Englewood, Industrial Elctrns. ........ . 
CO Englewood, Shelley Ragon, Inc ....... . 
CT Wallingford, Midan Elctms. .•.......... 
CT Wallingford, Sager .................. .. 
FL Ft Lauderdale, Hammond Elctms. ... . 
FL Orlando, Hammond Elctms., Inc. ..... . 
FL Pompano Beach, P_1ess Radio .... . 
GA Norcross, Hammond Elctrns., Inc. . ... . 
GA Norcross, Pion_/Georgia .......... . 
HI Honolulu, Precision Radio ........... . 
IL Chicago, Newark Elctms. . ..........•. 
IL Chicago, NEP Elctms ............... .. 
IL Chicago, Waldom Elctms. ............ . 
IL Elk Grove, GBL Goold .............. .. 
IL Northbrook, Classic Camp. Sup!> •.... 
IL Palatine, Ohm Elctrn. .. .............. . 
IL Peoria, Klaus Radio ................ .. 
IN Evansville, Hutch & Son ............ .. 
IN Fort Wayne, Belllnds./Graham Div ... . 
IN Indianapolis, Bellind/Graham Div ... . 
IN Indianepolis, PEl/Genesis ...•......•. 
IA Cedar Rapids, Advent EIcIms. ....... . 
IA Ceder Rapids, Dee Elctrns., Inc. ...... . 
MD BaHimore, Rescoe/BaHimore ........ . 
MD Columbia, Powell Elctms. ..........•.. 

408-432-7100 
213-452-1229 
408-747-0333 
303-292-9594 
303-757-3351 
303-694-9444 
303-762-0670 
203-265-2077 
203-265-4600 
305-973-7103 
305-849-6060 
305-973-4141 
404-449-1996 
404-448-1711 
808-537-5291 
312-784-5100 
312-625-8400 
312-585-1212 
312-593-3220 
312-272-9950 
312-359-5500 
309-691-4840 
812-425-7201 
219-423-3422 
317-875-8200 
317-637-5571 
319-332-8407 
319-365-7551 
301-529-0500 
301-621-6060 

GRAYHI 
MD Gaithersburg, Pioneer/Wash. ......... 301-921-()880 
MD Jessup, Treeko SIS, Inc. .............. 301-792-0112 
MD Kensington, Marine Air Sup!> ......... 301-949-9560 
MA Hingham, Sager Elctms. .............. 617-749-6700 
MA Norwood, Gerber Elctms. ............. 617-329-2400 
MI Battle Creek, Great Lakes EIcIms. .... 616-963-6282 
MI Livonia, Pioneer /STD EIcIms. .. .. .. ... 313-525-1800 
MI Livonia, RS. EIcIms. ................... 313-525-1155 
MI Oak Park, Newark/Detroit EIcIms. .... 313-967-()6O() 
MI St Clair Shores, Spemco ............. 313-771-2700 
MN Minneapolis, Newark Elec. ............ 612-331-6350 
MN St Pau~ Gopher EIcIms. .............. 612-483-3322 
MO Kansas CHy, LComp, Inc. ............. 816-221-2400 
MO Maryland Hgts., LComp, Inc. .......... 314-291-6200 
MO St Charles, Finnigan EIctms., Inc. ..... 314-94&6201 
NE Lincoln, Scott Elctms. ........ .. .. .. ... 402-466-8221 
NH Nashua, Bravan Elctms. .............. 603-889-7230 
NJ East Hanover, State Elec. ............. 201-887-2550 
NJ Kenilworth, Federated Purch. ......... 201-272-0505 
NJ West Berlin, General Camps. ......... 609-788-6767 
NM Albuquerque, Walker EIctm. Sup!> .... 505-883-2992 
NY Binghamton, ~ EIctms. ......... 607-748-8211 
NY Bohemia, Car-Lac EIcIms. ............ 516-567-4200 
NY Buffalo, Summit Distrs................. 716-887-2800 

MILITARY SPECIFICATION 
INDUSTRIAL AND COMMERCIAL 

FULL LINE AUTHORIZED DISTRIBUTOR 

~t:6 
ELECTRIC SWITCHES 

INCORPORATED 

1478 Fletcher Or, Los Angeles, California 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

FAX: 213-660~5130 
TVVX: 910-321-2971 t 2.S.EALEOROTARY 5. ROTARYA rrit .COMMERC:A.~,~ ~ITARY~:: ' 

,..." " ~ .. ' 
~ ~'t '. ~4.DIPCOMMERC1AL *"% 

MILITARY 4. KEY PADS 

1. PUSH BUT~TON. '. . 
.'~. /, SEE COMPLETE PRODUCT 

LINE UNDER SWITCHES 
iI . SECTION 5100 

FREE L1NECARD AND 
3. SOLID CATALOG 10EY ON REQUEST 
STArE RELAy ....... 

'CUSTOM ENGRAVING & TAMPO-PRINT TO YOUR SPECS. 

Grayhill 
Over 

8,000,000 
Relays & 
Switches 
in Stock 

Largest 
Relay & 

•• Switches 
8~ 

The 

. Dislributor 
In the World. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 
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GRAYHI 

NY Hauppauge. Sager Elctms. . . . . . . . . . . .. 51 &-348-1300 
NY Hempstead, Electronic Equip, ......... 516-53&-5510 
NY Lynbrook. Peerless Radio............. 51&-593-2121 
NY Rochester, Simcona EIctms. .......... 71 &-32&-3230 
NY Rome; Rome Elctms. ................. 315-337·5400 
NC Cary, Powell EIec. .................•.. 919-467·1212 
NC Greensboro, Hammond Elctms. .. . . ... 919-275-6391 
OH Cincinnati, URI Elctms. ................ 513-761-4030 
OH Cleveland, Pioneer/Cleveland ........ 21&-587·3600 
OH Columbus, Hughes-Peters ............ 614-294-5351 
OH Dayton, Pioneer/Dayton .............. 513-23&-9900 
OH Dayton, Stotts-Friedman ........•..... 513-29&-5555 
OK Oklahoma City, Electro Entprs. ., . . . . .. 405-427·6591 
OK Tul!lll, Norvell .......•................ 918-254-6606 
OR Beaverton, Component Resources. . .. 503-641-6488 
OR Portland, Radar EIec. Co. ............. 503-232·3404 
PA Harrisburg, Cumberland EIctms. ...... 717·232-5999 
PA Mars, Almo Elctms., Inc................ 412·931·5990 
PA McKean, Advacom ................... 814-47&-n74 ' 
PA Philadelphia, Almo Elctms. .. . . . .. .. ... 215-696-4000 
PA Philadelphia, Powell Elctms. .......... 215-365-1000 
PA Pittsburgh, Pioneer/Pittsburgh .. . .. . .. 412·782·2300 
RI Pawtucket, Major/Edwards Elctms. .•. 401·725-7400 
SC Columbia, Dixie EIctms. . . . . . . . . . . . . . .. 803-n9-5332 
SO Greenville, EMSCO ................... 803-233-4121 
TN Milrriphis,BIUH City ................... 901·345-9500 
TX Dallas, Associaled Aircraft ............ 214-331-4381 
TX Dallas, Norvell Elctms. ................ 214-233-0020 
TX Garland, Newark Elctms. ............. 214-494-5911 
TX Irving, Harper SID.. .. . . . . . . . .. .. . . . .. . 214-621·0500 
TX Stafford, Harrison Equip. .............. 713-679-2600 
TX Stafford, SoUlhwesl Elctms. ..... . . . . .. 713-4914900 
UT Saft Lake City, Standard Supp. . . . . . . .. 801-48&-3371 
VA Richmond, SterUng EIctms. ........... 804-22&-2190 

, WA Kent. Component Resources"Inc. ..... 206-34().1646 
WA Seattle, Radar Elect Co., Inc. .. .. . . . . .. 20&-282·2511 
WI Milwaukee, Marsh Elctrns. ............ 414-475-6000 
WI New Berlin, NEP Elctms. .............. 414-785-9100 

'WI Waukesha, Power /Mation ., .. ,., .... , 414-542·2868 

GREEN ENGINEERING, 78 Stone PIece, Melrose, MA 
02176, Tel: 617·865-8994, FAX: 617-865-8255; EmpI.: 5 

GREENLEE TOOL CO., Textron, 4455 Boeirlg Drive, 
Rockford, IL 61109, Tel: 815-397·7070, TELEX: 433-
oo29GTCRKD; Sis, Mg,: J. Angel, V,P. 

GREENRAY INOS. INC., 840 W. Church Rd., 
Mechanicsburg, PA 17055, Tel: 717·76&-0223, TWX: 510-
651l-4939, FAX: 717·791l-9509; FSC No.: 16681; Empl: 55; 
Sis. Mg,: Phillip Myers 

GREENWICH INSTRUMENTS USA, 3401 Monroe Rd., 
Charlotte, NC 28205, Tel: 704-37&-7805, TELEX: 356905 

GREIBACH INSTRUMENTS DIV. 25 Dock SL Mt 
Vernon, NY 10550, Tel: 914-699-9717; FSC No.: 32590; 
Empl: 35 

FAX: 609-261-0921 
GRIM CORPORATION, Box 67, Triangle Industrial 

Cenler, Medford, NJ 08055, Tel: 809-267·7950, TWX: 510-
683-939~; FSC No.: 21870; Empl: 125; Sis. Mg,: AI Henry 
...... ' .. , .. , ...... "., .......... ,,',., ... ,Dol064-1066 

Guardian 
La~~:st .~ 8, o~~~~oo 
Relay _, Relays & 
House • i SolenOids 

In the World, ,~ In Stock, 

~ ____ r 
IMMEDIATE DELIVERY 

Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

Manufacturers 'and Sales Offices Directory 

--- -- -----~----------- -.- - -' -- -:'-~-- --- - - - ........ - -- - --- - --' - -- - --- ., -- ------------- _ ..... - , ---
a:r THE AMERICAN SWITCH 

FAX: ,714-671-1426 
GRIMES COMPANY, 115 S, Arovista Circle, Bres, CA 

92621, Tel: 714-671-3931; Empl.: 25-250; SI$, Mg': 
James T. Kries (Acting); Dis!. Mg': Paula Lunsford 
..... , .... ,." .. , ... , .. ,."."., ... ,.,.,., .. , ... , 8'1720 

GRM CORP, See Grim Corp. 

GRUENBERG OVEN CO. INC. p,O, Box 3246, 2121 
Reach Rd., Williamsport, 'PA 17701, Tel: 717-326-1755, 
TELEX: 350079; Empl.: 125; Sis, Mg,: James Polk 

GSE, Core Inds., 23640 Research Dr. Farmington Hills, MI 
48024, Tel: 313-47&-7875, TELEX: 23-0738, FAX: 313-
49&-7249; Empl: 105; Sis. Mg': Harold G. Munn 

f f • 
- . --

" -,di 
FAX: 301-561-1768 

GSI CORP., 1917 Greenspring Dr" Timonium, MD 21093, 
Tel: 301-252-1768, TELEX: 292319 GSIC UR; FSC No.: 
80990; Empl: 32 ......................... C'185O-1852 

Local Sales Offices & Reps 
AZ Tempe, Elctm, Dev, & Sis. ...... "'''' 602-43&-1547 
CA EI Toro, PAR Mktg. ...... ,............ 714-766-6021 
CA San Jose, Norcel Repco .............. 408-294-1999 
CT Madison, Omn~Rep """""""'''' 203-421-4561 
FL Maliland, Tri Marke Inll. Inc. , .... , , . . .. 305-629-5933 
IL Crystal Lake, J. D. Noble & Assocs., Inc. 

..... , '., ""'" , .... , """""""'" 815-455-5064 
MD Poolesville, Westerly Assocs.lnc, ..... 301·972·8176 
MA Burlington, Ormi-Rep ................. 617-245-4511 
MN Bloomington, Paul Ericson & Assocs. 

MO St Louis, Abrams & Assocs. ......... . 
NJ Ho-Ho-Kus, D, J. Fisher Co. Inc. ...• ,. 
OH Rocky River, Norm Case Assocs. , .. ,' 
RI Cumberland, Omn~Rep .............. . 
TX Irving, Eictm. Dev. & SIs. ............ .. 
Can Chomedy, Laval, Eicom GBM Inc, "'" 

612·831·5016 
314-569-0447 
201-652-D090 
21 &-333-0400 
401·333-2353 
214-570-5122 
514-666-3361 

GTE CORP., Sylvania Emissive Prods./Process 
Hea~ Portsmouth Ave., Exeter, NH 03833, Tel: 803-772· 
4331, TWX: 510-294-4471; Empl: 200 

GTE FIBEROPTIC PRODUCTS, 2401 Reach Rd., 
Williamsport, PA lnOl, Tel: 717·32&-6591, HIClO-FBR
OPTICS; SIs, Mg,: Karen Gentis 

GTE GOVERNMENT SYSTEMS CORP., P.O, Box 
71 B8, Mountain View, CA 94039, Tel: 415-966-2000, TWX: 
910-379-6946, FAX: 415-98&-3401; Empl: 3200; .S/s. 
Mg,: Evan S. Baker; Dist. Mg,: Evan S, Baker 

GTE METAL LAMINATES, 1704 Barnes SL Reidsville, NC 
27320, Tel: 918-342-2381; Empt: 260; Sis. Mg,: J, W. 
Leone ' 

GTE MICROCIRCUITS, 2000 W. 141h. SI., Tempe, AZ 
85281, Tel: 802·969-4431, TWX: 910-951-1383; FSC No,: 
16766; Empl: 400; Sis. Mg,: Jim Kelley 

GTE PRODUCTS CORP. 2401 Reach Rd, Williamsport, 
PA 17701, Tel: 717,326-6591,TWX: 511l-655-5539; Sis, 
Mg,: Robert Fillnow ............................ A'1401 

GTE PRODUCTS, Circuit Board Operation, Old Route 
220, P,O. Box 380, Muncy, PA 1nSS, Tel: 717·54&-3191; 
SIs, Mg,: Rex Green 

GTE PRODUCTS GRP. (SYLVANIA), See Sylvania 
Miniature Lighting 

GTE SYLVANIA LIGHTING, Sylvania LIghting Center, 
100 Endicott SL Danvers, MA 01923, Tel: 617-7n·1900 

GTE SYLVANIA, INC., STANDISH, ME, See Sylvania 
Control Devices 

GTI/CIRCUITS DIV. Box 217, Leesburg, IN 4653B, Tel: 
219-453-3261, TELEX: 023-2653, FAX: 219-453-3633; 
Empl.: 150; Sis. Mg,: Hugh M Walker 

GTI/ELECTRONICS DIV, P.O, Box 2096, Hadley, PA 
16130, Tel: 412·253-3161, FAX: 412·253-3653; Empl: 
180; Sis, Mg,: Richard C, Kaufman; Dist, Mg,: Richard C. 
Kaufman 

GUARDIAN ELEC. MFG. CO. 1550 W. Carroll Ave., 
Chicago, IL 80607, Tel: 312-243-1100, TWX: 910-221· 
5073; Empl: 500; , SIs. Mg,: John Cotton; Dist. Mg,: Mac 
Rowell 

GUIDELINE INSTRUMENTS, 4403 Vineland Ad, SURe a-
10, Orlando, FL 32811·7335, Tel: 305-423-8215, TELEX: 
856443; Empl: 85; Sis, Mg,: Michael S. Shaw 

GUL TON GRAPHIC INSTRUMENTS DIV. Gufton Incfl 
PI<., E Greenwich, RI 02818, Tel: 401-884-6800, TWX: 710-
367·1500; Empl: 400 

GULTON INDUSTRIES, INC. Servonic Div. 1644 
Whittier Ave., Costa Mesa, CA 92627, Tel: 714-642-2400, 
801l-B54-4066, TELEX: 183-532, TWX: 910-59&-1352, 
FAX: 714-642·9490; FSC No.: 99564; Empl: 320; Sis. 
Mg,: Earl Pope 

GUNTHER, w. GMBH, vimsberger Strasse 51, D 6500 
Numberg 82, West Germany, Tel: (0)911/65521 or 65520, 
TWX: 622351 Wigu d; Empl: 340; SIs, Mgr: Gunter 
Schufteis 

Reier to Gordos Corporation, Bloomfield, New Jersey for 
Representatives and Authorized Distributor information. 

GW INSTRUMENTS, INC. P.O. Box 2145, Cambridge, MA 
02141, Tel: 617~5-4096 

G W THREE INCORPORATED, 7623 Fullerton Ad., 2nd 
Floor, Springfield, VA 22153, Tel: 703-451-2043 

HACKER INSTRUMENTS, Box 657, Fairfield, NJ 07007, 
Tel: 201·226-6450, FAX: 201-806-8281; Empl: 15 

HADES MANUFACTURING CORP. 151 Verdi SL 
Farmingdale, NY 11735, Tel: 51 &-249-4244; FSC No.: 
51578; Empl: 18; SIs. Mg,: K Norris 

HADLEY, ROBERT M. CO., INC. 750 West 51st SL Los 
Angeles, CA 90037, Tel: 213-234-9091, FAX: 213-234-
2n9; FSC No.: 72964; Empl: 135; SIs. Mgr: Charles A. 
Hadley 

HADRON, INC. 9990 Lee Hwy. Fairfax, VA 22030, Tel: 703-
359-6100, TELEX: 248454 TELCM UR; SIs. Mg,: D. Laiti 

HAFSTROM TECHNICAL PRODUCTS, INC. P.O. Box 
9829, San Diago,CA 92109, Tel: 619-274-8822; Empl: 10; 
SIs. Mg': J. R Halstrom 

THE HALL COMPANY, 420 Eest Waler SL Urbana, OH 
43078, Tel: 513-652-1376, FAX: 513-653-7447; Empl: 69 
, .. , .•... , ......... , ..... , .•.... , .• ,., .... , •. , .. ' 8'1822 

Local Sales Offices & Reps 
AL Huntsville, EIctm Mfgs. Agents. ....... 205-830-4030 
CA Delmar, Chapman & Chapman." ... " 619-755-CJ412 
CA Orange, V.R EIctms. ."" ..... "."." 714-633-6450 
CA Santa Clara, Context Engrg, ..•. ,., .. , 40&-746-8676 
CO Littleton, BC & Assocs. " " " ..•.. " . " 303-694-3999 
GA Roswel~ Eictm. Mfgs. Agents ......... 404-992-7240 
IL Des Plaines, Uncoln/Hodges & Assocs. 

.,."., ............ , ........•. , ........ 312-297-3810 
IN Indianapolis, Secor, Inc. ......... "".. 317-846-4132 
MD Glen Ann, J. B. Anderson & Assocs. ., 301·592·5188 
MA Scituale, Olsen Tech. Sis. Inc. ."...... 617-545-5101 
MI Dearborn, Pitcher Poulin, Inc. ....•..•. 313-582-5450 
MO Clayton, Seftrcnix, Inc. .......... " .. " 314-882-0100 
NJ Morristown, Andrews & Andrews Inc. 

"." ..... , ...... , .. ,., ...... , ......... 516-692-B6BB 
NY Clark Mills, KLM Gamer Inc. ....... ". 315-853-6126 
NY Pittsford, KLM Gamer Inc. ....... " . " . 71 &-361-11350 
OH Dayton, Del St9ffen & Assocs., Inc. ".. 513-293-3145 
PA Pittsburgh, Del Steffen & Assocs., Inc. 

GTE SUPPLY, GTE Communications Systems, 5225 " ...... " " ...•. " .... " ...... " ...... 412-27&-7366 
214-23&-5383 
20&-747-9127 
414-332-1211 

\/'filey Post Way, SaR Lake City, UT 64116, Tel: 8ClO-433· TX Richardson, Eagle Mktg. Inc. .,." •..•. 
4837; Empl: 1300 WA Bellevue, Advanced Power Comps. .. . 

WI Milwaukee, Taylor Mktg. .. "." ...... . 
GTE SWITCHING & TELEPHONE PRODUCTS, 400 Can Pointe Claire, Que., A. R Gray Assocs. 

N. WoWRd., Northlake, IL 60164, Tel: 312-681-7100 514-694-6378 
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Manufacturers and Sales Offices Directory 
HAlLMARK METALS INC, 610 W. Foothill Blvd., 

Glendora, CA 91740, Tel: 213-335-1263; EmpL: 20; Sis. 
Mg,: Robert Schoenick 

HAlLMARK NAMEPLATE, INC, 1855 New Highway, 
Farmingdale, NY 11735, Tel: 800-645-9502, FAX: 516-
45+6528; Sis. Mg,: Dan Fortuna 

HALMAR ELECTRONICS, INC, 900 N. Hague Ave., 
Columbus, DH 43204, Tel: 614-275-0530, TWX: 810-482-
1654, FAX: 614-274-2559; EmpL: 130 

Local Salas Offices & Reps 
AZ. Chandler, Halmer Electronics, Inc. . • . .. 602-820-6216, 

HAMAMATSU PHOTONICS KK, 325-6 Sunayama-Cho, 
Hamamatsu City, Shizuoka Pre!, Japan, Tel: 0534-52-2141, 
FAX: 0534-56-7889; EmpL: 1200; Sis. Mg': H..Hiruma 

HAMEG, INC, 88-90 H8Ibor Ad., Port Washington, NY 
11050, Tel: 516-883-3837, TElEX: 023-497-4606, FAX: 
516-883-3894 

Local Salas Offices & Reps 
CA Los Alami1os, Hameg, Inc. .......•.•.. 714-995-4435 
Can Downsview, ant, BCS Elclms.lld. .... 416-661-5566 

HAMILTON METALCRAFT,· 848 N. Fai, Oaks Ave., 
Pasadena, CA 91103, Tel: 818-795-4811, FAX: 818-795-
9705; Sis. Mg,~ Mel Stahler 

HAMILTON STANDARD CONTROLS/STANCOR, 
See Slanco,/Hamilton Standard Controls 

HAMILTON STANDARD CONTROLS, 9100 Airport Dr. 
P.O. Box 11848, Fort Wayne, IN 46859, Tel: 219-747-6142, 
TWX: 810-295-0699; EmpL: 3,700; Sis. Mg': C. Michalski 

HAMILTON STANDARD DIV, United Technologies 
Corp, Wmdsor Locks, CT 06096, Tel: 203-623-1621 

FAX: 414-648-5244 
HAMLIN, Lake & Grove SIs., Leks Mills, WI 53551, Tel: 414-

648-2381, TWX: 910-260-3740; Empl: 1000; Sis. Mgr: 
Ken Deans ................. B·l071, 1467,1721, 1891 

Local Sales Offices & Reps 
AZ Phoenix, Weslrep .. . . . . . • . . . . . . . . . • . .. 602-997-8899 
CA Anaheim, Weslrep .................... 213-404-3881 
CA San Diego, Weslrep •...........••.... 619-566-6580 
CA Santa Clara, Weslrep ................. 408-988-BB33 
CO Boulder, R-G EnIprs. .. . .. .. . . .. . . . .. .. 303-447-9211 
CT North Haven, Coakley, Boyd & Abbett, Inc. 

· . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . .. 600-225-8402 
FL Altamonte Springs, SemIronic Assocs. 

· . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . .. 305-831-8233 
GA Jonesboro, Wallace EIcIm. Sis. ....... 404-471-6297 
IL Skokie, IndL Rep. ...............•..•.. 312-967-8430 
IN Carme( TMC ...•..•....•...••........ 317-844-8462 
IN Fort Wayne, TMC .. • . . . . • . . . . . . . . . . . .. 219-432-5553 
IA Cedar Rapids, Palatine SIs. ........... 319-365-8071 
KY Louisville, TMC ....................... 502-499-7806 
MD Columbia, Delta III Assocs. . . . . . .. . . . . . 301-730-4700 
MA Needham Heights, Coakley, Boyd & Abbett, Inc. 

· . .. .. .... ... ...•........ •. ..•.. .. . .. .. 617-444-5470 
MI Farmington Hills, J. L Montgomery Assocs. 

· . . . . . . . . . • . . . . . • . . . . . . . . . . . • . . . . . . • . .. 313-489-0099 
MN Minneapolis, R-J,Inc. .......•........• 612-886-3661 
MO Blue Springs, Palatine SIs. .....•...... 816-229-4007 
MO Hazelwood, Palatine Sis. .........•.... 314-839-0800 
NH Plaistow, Coakley, Boyd & Abbett, Inc. 

NJ Marlton, Naudain Assoc. ............. . 
NY Great Neck, Tylinski Assocs. ......... . 
NY Ithaca, Bob Dean, Inc. ..•........•.... 
NC Kernersville, Wallace EIcIm. SIs. ..... . 
DH Daylon, Bear Mklg. ..............•.... 
OH Richfield, Bear MkIg. .............•.... 
TX Austin, Allied Camps. ................ . 
TX Dall.., Allied Camps. ................ . 
TX Hurst, Allied Comps. •...•............. 
WA Ballevue, Testco, Inc. ..............•.. 
WI Milwaukee, Indl Rep. ................ . 
Can ...................................... . 
Can Mississauga, ant, Hi-Tech SIs. .•..... 

Local Distributors 
AZ Phoenix, Heilind Elclms. ....•..•.....• 
AZ. Tempe, Circuit Specialties ........... . 

800-225-8402 
609-983-5300 
516-466-9070 
607-257-1111 
919-996-2742 
513-299-5877 
216-659-3131 
512-331-4494 
214-238-0408 
817-589-0456 
206-454-7422 
414-259-0965 
416-475-8500 
416-672-0284 

602-437-1060 
602-966-0764 

CA Buena Park, Cypress/RPS Elclms. 
CA Fullerton, Pyramid Elctms. .........•.. 
CA Hawthorne, Electrosonic Camps. ...••. 
CA San Jose, Cypress Elclms. Inc. ...... . 
CA Santa Clara, Patane Avionics ........ . 
CA Santa Clara, Pyramid Elclms. •........ 
CO Englewood, 100 Elcims. ............. . 
CT Belhel, Heilind Elctrns. .............•.. 
CT Hartford, Hatry Elclms. ...•...•.•...... 
CT New Haven, Hatry Elcims. .....•...... 
CT Stratford, Hatry Elcims. .............. . 
CT Wallingford, Sager Elect Supp. ....... . 
CT Waterbury, Hatry Elclms. ............• 
FL Lakeland M Elec •......•.•...•.....• 
FL Longwood, Intertec Inc. . .......•...... 
FL Miami, Elctrn. Equip. Co. . .....•....... 
Fl Orlando, Hammond EIcIm. .•.....•.... 
FL Tampa, Leeder Elctrns. .............. . 
GA Atlanta, Specialty Oistrbg. Co. ........ . 
GA Norcross, M E1ec ................... . 
Il Chicago, Newark Elclms. .•.•.•.••.... 
IL Palatine, Ohm Elclrns. ............... . 
IN Carme~ AHex Elcims. ................ . 
IN Fl Wayne, Graham Elclms. .......... . 
IN Indianapolis, Graham Elctms. ........ . 
IA Cedar Rapids, Iowa Radio Supp. Co .. . 
MD Gailhersburg, Pioneer IWash. . ....... . 
MA Burlington, Heilind Elcims. •.•...•..... 
MA Hingham, Sager Elec Supp. ......... . 
MI Grand Rapids, calder Elctms. ........ . 
MI oak Park, Newark Elcims. ........... . 
MN Fridley, Voyager Electronics ......... . 
MN Minneapolis, Newark Elclms. ........ . 
MO St Louis, OHve Indi. Elcims. .......... . 
NH Hudson, Heilind Elclms. ............. . 
NJ Berlin, General Comps., Inc ........... . 
NJ oakland, Relay Spec ................ . 
NJ Pennsauken, Rasco Elclms. ......... . 
NM Albuquerque, Ballinds. .............. . 
NY Buffalo, Summft Distr ................. . 
NY Lynbrook, Peerless Radio Corp ....... . 
NY Rochester, Masline Elclms. .......... . 
NY Rome, Rome Elctrns. ................ . 
NC Winston-Salem, Kirkman Elclrns. ..... . 
DH Cincinnati, Graham Elclms. .......... . 
DH Solon, Repco .•....................... 
OK Tulsa, Radio, Inc. .•................•.. 
OR Portland Radar Elec ................ . 
PA McKeesport, Barno Radio ...•......... 
TX Dallas, Harrison Equip. Co. ........... . 
TX Farmers Branch, Heilind Elclms. ..... . 
TX Fort Worth, Allied Elcims. ............ . 
TX Houston, Harrison Equip. . ........... . 
TX Houston, Heilind Elclms. .•.....•.....• 
WA Kent, Interface Elclms. •.....•......... 
WA Seattle, Radar Elec Co. .............. . 
WA Spokane, Radar Elec Co .............• 
WI Cedarburg, M Elec ................. . 
WI Mequon, Taylor Elec ......•.....•.... 
Can Burnaby, B. C, Rae Indl. Elclms. ..... . 
Can Burnaby, B. C, Semad Elcims. ....... . 
Can Dorv&( Que., Sernad Elclms. ..•....... 
Can Downsview, Ont, Rae Indl. Elcims. ... . 
Can Markham, Ont., Sernad Elclms. ....... . 
Can Ottawa, Ont., Sernad Elctms. ......... . 
Can Surrey, a c, Mernco Elctm MkIs. .... . 

hi 
W 

213-744-0255 
714-773-0781 
213-988-4455 
408-945-8400 
406-496-6151 
408-727-9810 
303-694-9444 
203-797-8600 
203-527-1881 
203-787-5921 
203-375-5866 
203-265-4600 
203-755-1181 
813-665-6941 
305-834-7777 
305-671-3500 
305-849-6080 
813-870-3315 
404-873-2521 
404-449-8670 
312-784-5100 
312-359-5500 
317-848-1323 
219-424-3422 
317-634-8202 
319-393-4510 
301-921-0660 
617-272-5610 
617-749-6700 
616-696-7400 
313-967-0600 
612-571-7786 
612-331-6350 
314-426-4500 
603-883-9538 
609-768-6767 
201-337-1000 
609-662-4000 
505-292-2700 " 
716-844-3540 
516-593-2121 
716-546-5373 
315-337-5400 
919-722-9131 
513-772-1861 
218-246-8900 
918-587-9123 
503-233-3891 
412-751-5966 
214-239-2750 
214-351-2056 
214-265-9341 
713-879-2711 
713-988-2711 
206-872-5600 
208-282-2511 
509-747-3053 
414-371-7500 
414-241-4321 
604-291-8866 
604-438-2515 
514-636-4614 
416-736-1750 
416-475-3922 
613-729-6145 
604-590-1553 

FAX: 716-894-1156 
HAMMOND MANUFACTURING CO., 1690 Walden 

Ave., Buffalo, NY 14225, Tel: 716-894-5710; Empl.: 1,450; 
Sis. Mgr: Ray Shatzel .. ..•.... C.l058-1059; 001745 

Local Sales Offices & Reps 
AZ. Scottsdale, Mahaffey & Assocs. ....... 602-991-9790 
CA San carlos, Hickey Indl. SIs. ....•..•.. 415-594-9978 
CA Studio City, Bart Moore & Assocs. .... 213-677-5955 
CO Northglenn, Challenge Sis. •. . . . . . . . . .. 303-450-2402 
FL Coral Springs, HAl Elclms. ............ 305-752-7520 
GA A~anta, Millar Elclms. .....•......•.... 404-634-3350 
IL Highland Park, Bransky SIs. .. . . . ... ... 312-433-2375 
IN Indianapolis, Wilson Tech. SIs. ........ 317-872-2513 
MD Woodbine, DJC EIcIm. SIs. ......•... :. 301-795-7020 
MA N. Scituate, W. A. Hendrickson Co. .... 617-545-0652 
MI Southfield, Componem Assocs. ....... 313-355-4110 
MN Golden Valley, Ambassador Inds. Mklg. 

. . . . . . . • . . • . . . . . • . . . . . . . . . . . . . . . . . . . . .. 612-542-8437 
MO Sl louis, Kathrinus, Kelly & Baumhauer 

....•.....•......•.....•.....•.....•... 314-647-2400 
NY Fairport, NeI SIs. . . . . . . . . . • . . . . . . . . . . .. 716-223-1030 

HAMMON 

CASES 
& 

CABINETS 
HAMMOND 
MANUFACTURING 

Desktop consoles 
Nema enclosures 
19" rack cabnietry 
Miniature boxes 

IN STOCK 

POCO SALES DIVISION 
PORTER COMPANY 
8925 . FULLBRIGHT AVENUE 
CHATSWORTH. CA 91311 
(B1B) 700-8727 
FAX (B18) 700-8453 

Itcn® 
.~ustrak 

AUTHORIZED DISTRIBUTOR 

·····SUNSHXNE 
THE SOURCE FOR METERS & TESTEQUWMENT 

I1HO (iran! ,\\"cnllc/I'hiladclphia. 1'.\ I '!I I:; 
Fax: (21:;) 67.1·:;(,09 

(:all. 

(21:;) 77(,·7:;00 ill .\lIell!owlI.\',\ 
(.10 I) 444·:;(,()() in Baltimore. ~I\) 
(717) 2.16·:;<)()0 illllarrishurg. P.\ 
(717) .197·26()0 ill Lancaster. P.\ 
(21:;) (,7.1·:;600 in Philadelphia. \,,\ & :\.1 
(.101 ) 621·:;077 in Washilll!ton. DC & ,.,\ 
(717) S29·:;(,00 ill Wilkes·Barre. \'.\ 
(.102) (':;2·S:;S:; in Wiltllillglon. DE 
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HAMMON 
NY Islip. ASS Technlgs., Inc. •.•••.•••....• 516-271-7101 
NC Raleigt\ Millar EIctms. ..••..•••..•• .•• 919-826-8840 
OHReynoIdsburg, Benchrn8rk Sis. & Mktg. 

OR Portland, WesImark EIctms. .......... . 
PA Philadelphia, DJC EIcIm SIs. ........ . 
TX Dallas, J. Y. SchoonInaker Co.. Inc. •..• 
WA Seattle, WesImark EIctms. ........... . 

Local DlstribulOl)3 

614-861-2070 
503-641-8780 
215-334-4533 
214-349-1650 
206-281-4025 

AI. BInn/ngham, ACK, Inc. .... , .. ,........ 2Q5-322.0588 
AZ Phoenix, Elec!ronic Parts Co. ......... 6Q2.277-72B1 
AZ Tucson, Southwest Sis. ...... :........ 6Q2.626-1613 
AR Ft SmiIh, carlton Bates ............... 501-646,8201 
AR Little Rock, carnon Bates ............. 501-562-9100 
AR TeXlUkana, Lavender Dist Corp. ...... 501-773-4631 
CA ChEworth, Pooo Sis. ................ 816-700-8727 
CA Manhattan Beact\ Prime Electro ...... 213-379-3642 
CA Milpitas, Zack EIctms. , .. .. .. .. .. .. .. .. 406-942-5432 
CA Redwood City,H.D.B. ................. 415-366-1388 
CA San DiE!gO, Western RadIo EIec. .•.••. 619-266-4400 
CA San Jose, Con. Parts, Inc. .. .. .. .. .. • .. 408-435-1200 
CA San Jose, Quement EIctms. .••....... 406-996-5900 
CA San Ralae~ Elctms. Plus.. .. .. .. .. .. .. 415-457-0466 
CA San1a Ane,1TT Multicomponenls ..... 714-635-9019 
CA San1a Clara, Pyramid Elclrns. ......... 406-727-9810 
CO Denver, Fistell EIctms. ................ 303-829-1312 
CT Bridge Port, P8rk DisIJbg. ............. 203-366-7200 
CT Danbury, Pilgrim EIec. ................ 203-792-7274 
CT Hartford, HaIry EIec. .................. 203-527-1881 
CT New London, Jan EIcIm Supp. ......• 203-442-4386 
CT Norwalk, Cobra ... .... ................ 203-647-8442 
CT Stratfo{d. HaIry EIec. ........ , ........ , 203-375-5866 
CT Wallingford, Mldstate EIec. .•.........• 203-285-9900 
DE Wilmington, WhlsL EIctms. ............ 302-652-3222 
FL Orlando, EMSCO ..................... 305-649-6362 
FL Tampa, EMSCO .... :................. 813-253-2684 
GA Allanta, Ack, Inc. ...................... 404-351-6340 
GA Norcross, Whitehead Elclms. ..•...... 404-923-6687 
GA Norcross, Wholesale Dist ............ 404-447-8431 
IL Chicago. Newark Elec ................. 312-784-5100 
IL Joli~ Mainline EIec. .................. 815-436-3900 
IL Mt Prospect, Magnuson EIctms. ...... 317-956-0700 
IL Niles, Joseph EIec. ................... 312-297-4200 
IL Wheeting. Hawk EIec. ............ .. .. . 312-459-4030 
IN Indianapolis, Advent EIec. ............. 317-872-4910 
IN lni!ianapolis, Mar Elec. ................ 317-633-6699 
IN Lafayette, C.W.Y. Elee. ................ 317-446-1611 
IA Cedar Rapids, Dae Elee. .............. 319-365-7551 
KY Louisville, Peerless Elctms. ........... 502-837-7677 
LA New Orleans, W. B. Allen Supp. ....... 504-525-8222 
MD Bettsville, Mark EIctms. .•.........•... 301-792'()()72 
MD Gaithersburg, M. S. EIec. .............. 301-921-0200 
MA Haverhil~ Spartan EIctms.............. 617-373-1200 
MA Lynn, Land EIec. SUP!>................ 617-592-2220 
MA Needham. Y.DJ ....................... 617-449-1005 
MA Wellesley Hills, Targel Elctms. Sup!> •. 617-235-2545 
MA Woburn. Abbott EIec. ............ "... 617-935-2040 
MI \ Farmington Hills, Advent EIctms. . ... .• 313-477-1650 
MN Minneapolis, Bergquist ....•..•........ 612-835-2322 
MN Minneapolis,Tortec Corp. ............. 612-866-3662 
Me Kansas City. Electronic Supp. ......... 816-931-0250 
MO St Louis, Van Sickle Radio........... 314-821-5000 
NY Las Vegas, Kiesub Corp. ...... ..... ... 702-733-3888 
NH Dover. American Radio Corp. ......... 603-335-3118 

. NJ Edison. Brownell EIctms............... 201-287-2037 
NJ Oakland, Relay Specialties............ 201-337-1000 
NJ Raritan, Masters EIcIm Supp. ......... 201-725-3533 
NM Albuquerque, Beta Tron EIctms. ...... 505-344-2361 
NY Buffalo. Genesee Ind. EIec. •...•...... 716-873-9661 
NY Buffalo, Summit Dist ................. 716-887-2600 
NY Commack, Spartan Elclms. ........... 516-499-9500 
NY Hampstead, Davis EIctms. ............ 516-483-9200 
NY Poughkeepsie, Chief Elctms. ....•..... 914-471-1300 
NY Rochester. Goldcrest EIec. •.....•..•. , 716-546-6464 
NY Rochester. Mastine EIec. . . . . . . . . • . . . . . 716-546-5373 
NY Rome. Rome Elee. .................... 315-337-5400 
NY Syracuse, Salina Elee. ................ 315-422-2336 
NY Troy. Trojan Elec. .. ; ................... 518-272-4481 
NC Greensboro. Hammond Elee. "'"'''' 919-275-6391 
NC Raleigh, Brownell Electro ............. 919-876-6524 
NC Winston-Salem, Kirkman Elclms. ...... 919-722-9131 
OH Cleveland, Roberts Elec .•....... ; . . . . . 216-236-1711 
OH Cleveland, Selectronics ....... .. .. .... 216-243-9700 
OH Columbus, Thompson Elee. Supp. ... , 614-~28-6191 
OH Dayton, Stotts Friedman .............. 513-296-5555 
OH Toledo. Warren Redlo ................ 419-246-3364 
OK Oklahoma City. Radio. Inc. •........... 405-526-2391 
OK Tulsa, Redio.lnc ................... , .. 916-567-9123 
OR ToledO; Intemational Co. .........•..•. 503-336-2221 
PA Drexel HiI~ Kass EIec. ................ 215-449-2300 
PA Erie, Warren Radio................... 814-454-5285 
PA McKean. Advacom ................... 814-476-7774 
PA Wayne. Peak Elee. ...... .. . .. .. .. .. ... 215-293-9000 
PA York, Rosen Elctms. .................. 717-843-3875 
RI Pawtuck~ Jabbour EIcIm Supp. ..... 401-726-4600 
RI Pawtuck~ Mai<!r ElSe. Supp. ..... '... 401-725-7400 
SC Charleston. Wholsal"lnds. Elctms. .... 803-722-2634 
SC Greenville, EMSCO ................... 803-233-4121 

,Manufacturers'and ,Sales Offices Directory 
TN KnoXVille, Bondurant Bros:............ 615-573-9151 
TX AUSIin,GaIIronics ..•.••.•..•••.••..•.• " 512-837-7470 
TX' ColpusChr1$li, Douglas EIec. .•••..... 512-883-5103 
TX Dallas, OIf-the-SheK Camps. .......... 214-247-Q052 
TX DaUas,Wholesale EIec. ............... 214-824-3001 
TX Ft Worth, AIRed EIec. ................. 8.17-336-5401 
TX Houston, Electrotex .. . .. .. .. .. .. . .. ... 713-526-3456 
TX Houston, The Altair Co. ............... 713-462-3029 
TX Midland; ESI SuP!>.................... 91~9657 
TX San Antonio, Attex Elctms. .... , .. .... . 512-826-0503 
TX San Antonio, Sheiman EIec. .......... 512-224-1001 
UT SaIl Lake City, Standard Elee. Sup!> ' • . 801-486-3371 
VA Norfolk, Norfolk Wire ................. 804-49&-1100 
WA Bellevue, Integrated EIec. ............. 206-455-2727 
WI Mequon, Taylor EIec. ................. 414-241-4321 
WI Oshkosh, EIcIm Inds. ................. 414-235-8930 
WI Racine, Badger EIctm. Sup!> .... .. .. .. 414-637-1256 

HANCOCK ELECTRONICS CORP. 135 King St, P.O.' 
Box 557, Cohasset. MA 02025, Tel: 617-383-6610, FAX: 
617-383-6614; FSC No.: 66851; EmpL: 8; SIs. Mgr; Robert 
H.Sturdy 

H & T COMPONENTS INC. Uoitech Pic. 35 carlough 
Road, Bohemia, NY 11716, Tel: 516-567-2282, TElEX: 
51 ()'226-7886; SIs. Mgr; Joe Vallerand; Dist. Mgr; Mario 
Nardini 

HANDY & HARMAN ELCTRN. MATlS. CORP. 72 Elm 
St, Box 1031. N. Attleboro, MA 02761'1031. Tel: 617-895-
1401. TElEX: 6711549. FAX: 617-895-7565; EmpL: 400; 
SIs. Mgr; T. Longo, 

HANKSCRAFT MOTORS. Div. of Gerber Prods. Co. 
P.O. Box 120. Reedsburg, WI 53959. Tel: 606-524-4341. 
FAX: 606-524-6779; EmpL: 550 

HANOVIA, 100 Chestnut St, Newark, NJ 07105, Tel: 201-
589-4300. TElEX: 13-8531; Empl.: 250 

HANSCOM, H. F.. CO. INC. 225 Chapman St, 
Providence, RI 02905. Tel: 401-941-1455. TELEX: 952107. 
FAX: 401-781-8835; Empl.: 50; Sis. Mgr; John E. 
Christiansen 

HARBISON INDUSTRIAL PRODUCTS, Sub. of 
Polymer Corp. 7205 Hibbs La.. Levittown, PA 19057. Tel: 
215-643-9000. FAX: 215-949-1518; EmpL: 40 

HARDIGG INOS .• INC. North Main St, South Deerfield, MA 
01373, Tel: 413-665-2163, TElEX: 955431; FSC No.: 
11214; Sis. Mgr; Norman F. Roberts 

HARDMAN INC. 600 Cortlandt St, Belleville. NJ 071 09, Tel: 
201-751-3000. TWX: 71()'995-4940; EmpL: 105 

HAROWE SERVO CONTROLS. Bowmar Inst Corp .• 
westtown Rd at West Chester Pike. W. Chester. PA 19380. 
Tel: 215-892-2700. TElEX: 685-1176; FSC No.: 08989; 
EmpL: 350; SIs. Mgr; Lu Westerfield 

HARREL, INC •• 16 Fnch St, E. NOlwalk, CT 06855, Tel: 
203-886-2573; SIs. Mgr; Richard Decew ...... 001130 

Local Sales Offices & Reps 
CA Sherman oaks, Windsor Dynamics ... 213-990-4173 
CA Walnut Creek, Vikinglnstr ............. 415-946-1226 
NY Cazenovia, P. M. Decew. Inc. .......... 315-655-6602 
NC Pineville, Beck SIs. .. .. . .. .. .. .. .. .. • .. 704-542-9329 
OH Medina, Odessa Instr. Co. • • . . . . . . . . . .. 216-725-0575 
PA Elkins Park, Edwin F. Gregg .......... 215-635-0450 
TN Knoxville, Robert Olsen Co. • • . . . . . . . .. 615-688-4038 

HARRIS CORP. Computer Systems Div .• 2101 W. 
Cypress Creek Ad., Ft Lauderdale, FL 33309. Tel: 305-974-
1700. TWX: 51()'956-3096; FSC No.: 29436; Empl.: 1000 

HARRIS CORP .• Dracon Div .• 809 Calle Plano. Camarillo. 
CA 93010. Tel: 805-987-9511, TElEX: 182327; EmpL: 325; 
SIs. Mgr; Tom Erdmann; Dis!. Mgr; Ke~h BoutilUer 

HARRIS MICROWAVE SEMICONDUCTOR. 1530 
McC&r1hy Blvd., Milpitas, CA 95035. Tel: 408-433-2222, 
TWX: 910-338-2247. FAX: 408-432-3268; Sis. Mgr; Vic 
Kovacevic 

HARRIS SEMICONDUCTOR. Box 883. Melboume, FL 
32901. Tel: 305-724-7400, TWX: 51 ()'959-6259; FSC No.: 
34371; EmpL: 2300; SIs. Mgr; Dan McCranie; Disl. Mgr; 
Charles H. Beaty 

HARTLEY PRODUCTS. 1200 N. 23rd St, St&. 105, 
Wilmington, NC 26405. Tel: 919-763-7422; Sis. Mgr; R. 
Schmetterer 

HARTMANN. 10097 Tyler Place, Ijamsville. MD 21754, Tel: 
301-831-1055, FAX: 301-631-8072; Empl.: 2; Sis. Mgr; 
Nancy Schwartz ........ : ..... ... ... •• . . . .. ..... 801722 

Local Sales Offices & Reps 
AZ .. T9IT1l8, Hans ,Tech. Assocs. .......... 602-836-3545 
CA Torrington, Phoenix Sis. .............. 203-496-7709 
CT Torrington, Phoenix Sis. .............. 203-496-7709 
IA Cedar Rapids, Tech. EIcIrns., Inc. ,.... 319-366-5443' 
PA Frazer. IndL Comps. .............. ; .. .. 215-889-0650 
TX Dallas, Edward Aympnd Co. ... ;...... 214-826-7620 
WI Milw.aukee, Taylor Mktg. .............. 414-332-1211 

HARTMAN SYSTEMS. Figgie loti. 360 WoK Hill Ad., 
Huntington Sta.. NY 11746, Tel: 516-427-7500. TWX: 51()' 
226-6982; FSC No.: 92220; EmpL: 310; SIs. Mgr; Robert 
Griffith 

HARlWELl CORP. 909 S. Richfield Ad., Placentia, CA 
92670. Tel: 714-993-4200. TElEX: 683-485, TWX: 91()' 
596-1294; FSC No.: 83014; EmpL: 425 

HARWIl., 154817th St, Santa Monica, CA 90404. Tel: 213-
829-2310. FAX: 213-829-2259; EmpL: 10 

HASCO COMPONENTS, INC •• 247-40 Jericho Tpke., 
Bellrose Village, NY 11001. Tel: 516-328-9292, TWX: 71 (). 
562-5750. FAX: 516-326-9125; EmpL: 30; SIs. Mgr; Tab 
Hauser .......... ... ............... 801468-1476. 1723 

Hathaway 
FAX: 918-438-7629 

HATHAWAY CORPORATION, Motor Products 
Diy •• 10837 E. MarshaI~ Tulse, OK 74116, Tel: 916-436-
7600; EmpL: 80; Sis. Mgr; Karl Jaoobsen •..... a·1213 

HAUMAN, INC.. 2031 Ringwood Avenue, San Jose, CA 
95131. Tel: 409-434-0888, TWX: 51 ()'1 01-2820. FAX: 406-
434-9632; SIs. Mgr; Tom Trieu... 001413, 1746-1747 

Local Sales Offices & Reps 
AI. Huntsville, B & C Instruments, Inc. ...• 205-883-6530 
CA canoga Pk. RAG EIctms., Inc. ..•..... 816-996-6500 
CA Hayward, Allied EIctms. ............... 415-770-0s90 
CA Laguna Hills, lSI Svcs. ................ 714-562-9180 
CA San DiE!gO, Instr. Engrs. ............... 619-269-6344 
CO Broomfield. Instr. Repair Labs. .......• 303-469-5375 
CT Newtown, ConnectIcut Cal LabS ...... 203-27()'1263 
FL Tampa, Tampa Instnnn .. .. . .. .. ... .. . 813-823-3979 
GA Norcross, Allied EIctms................ 404-377-3555 
IL Elgin. AIled EIctms. ................... 312-897-8200 
IN Indianapolis, Loren Green .. ........... 317-293-9827 
KS Lenexa, A-Tech ...................... 913-286-9644 
Mq Marlow Hgts., Allied EIctms............ 301-423-0161 
MA N. Billerica, Electra Test .............. 617-667-8541 
MN Minneapolis, Tonka Tech. Labs. .. . .... 612-593-1770 
NJ ClarkSburg, Accutest Instrs. .•.....•... 609-25!Hl46O 
NY Great Neck, Instr. Mart ................ 516-487-7430 
NY Mineole,Allied Elctms. ................ 516-246-2360 
NC Raleigh. Allied EIctms. ................ 919-876-5645 
OR Portland, WesIcon Inc. ................ 503-263-0132 
PA New Hope, John Bell ................. 215-882-3762 
TX Ft Worth, Allied EIctms................ 817-336-5401 
TX Gartand, Tucker EIctms. , .. .. .. .. . .. ... 214-346-8800 
WA Redmond, Vanguard EIctms. " . . . . . • . . 206-623-4111 

HAVERLY SYSTEMS. INC. 78 Broadway.· Box 919. 
Danville, NJ 07634. Tel: 201-827-1424, TELEX: 71()'887-
6402; EmpL: 33; SIs" Mgr; Wrn Parkins 

HAYDON SWITCH & INSTRUMENT. 1500 Mer\den Ad., 
P.O. Box 3329. Waterbury. CT 06705. Tel: 203-756-7441. 
TElEX: 643852 - HSUNTLWBY; FSC No.: 02005; EmpL: 
350; Sis. Mgr; Christopher Bertellotti 

HAZELTINE CORP. Emerson Electric Co. Cuba Hili 
Ad., Greenlawn, NY 11740. Tel: 516-261-7000. TELEX:9&-
7600. TWX: 51()'226-0239; EmpL: 2,300 

HBS EQUIPMENT CORPORATION. 3000 Supply Ave., 
Los Angeles, CA 90040, Tel: 213-726-3033, TWX: 91()' 
sao-3179. FAX: 213-888-9982; EmpL: 50; SIs. Mgr; D. 
Daniel 

FAX: 714-261 .. 6584 
HC POWER 'INC.; 1801 E. Carnegie Ave., San1a Ana, CA 

92705, Tel: 714-261-2114; SIs. Mgr; Jack Graham 
................................................. 001749 

698 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
Local Sales Offices & Reps 

CA Laguna Hills, Electro-Venture......... 714-581-9244 
CA Los Alamitos, Power Specialists ...... 213-594-9418 
CA San Jose, Electro-Venture .....••..... 408-727-1553 
CA Santa Clara, Electro Venture.......... 408,927-1553 
CA Vista, Power Specialis1s .•............ 619-726-4799 
CO Englewood, Taylor Mktg. .. . . . . . . . . • . .. 303-B5()-0207 
FL Land-O-lakes, AJ:s Power Source ... 813-996-2583 
MA Southboro. Sullivan Tech. SIs. .•...... 617-485-2215 
MN Minneapolis, Electro-Serv . . .. . .. . . .... 612-338-3475 
OH Brunswick, Roberts EIcIms. ........... 216-238-1711 
OR lake Oswego, Power Sys. ............ 503-274-1800 
TX Dalles, Dyna Mark SIs. •............... 214-437-3333 
UT Ogden, Taylor Mktg. ..........•....... 801-546-9570 

HDR POWER SYSTEMS, INC, 600 Oakland Park Ave, 
Columbus, OH 43214, Tel: 614-262-6832; EmpL: 90; Sis. 
Mgr ~ Harlan W. Bates 

HDS INC, 12310 Pinecrest Rd., Reston, VA 22091, Tel: 703-
62D-62oo, TaEX: 64585, FAX: 703-62()-3169; EmpL: 110 

HEADWAY RESEARCH, INC, 3713 Forest La, Garland, 
TX 75042, Tel: 214-272-5431, TELEX: 73-0257; E"1lL: 50 

HEATH CO, HilRop Road, St Joseph, MI 49085, Tel: 616-
982-3200, TaEX: 72-9421; EmpL: 2000 

HEAT SYSTEMS-ULTRASONICS, INC, 1938 New 
Hwy, Farmingdale, NY 11735, Tel: 516-694-9555, TaEX: 
825-339; ErnpL: 35; Sis. Mgr ~ Irwin Leibson 

HECON CORP, 31 Park Rd., Tinton Falls, NJ 07724, Tel: 
201-542-9200, TELEX: 13-2457; EmpL: 200; SIs. Mgr~ P. 
Shine; Dist. Mgr ~ R Drum 

HEI CORPORATION, 350 E Randy Road, Carol Stream, IL 
60188, Tel: 312-665-5500; EmpL: 10 

HEI, INC_, Hybrid Electronics DiY., 1495 Steiger lake 
Ln, Victoria, MN 55388, Tel: 612-443-2500, ESYLNK: 
62940281, FAX: 612-443-2688; E"1lL: 200; Sis. Mgr ~ Dale 
Nordquist ...................... A'1737; B'1272-1273 

~HElinc. 

FAX: 612-443-2668 
HEI, INC., Optoelectronics DiY, 1495 Steiger Lake La, 

P.o. Box 5000, Yictoria, MN 55386, Tel: 612-443-2500, 
1WX: 51D-601-7785, ESYLNK: 62940281; EmpL: 200; Sis. 
Mgr~ Dale Nordquist........... A'1737; 801272-1273 

Local Sales Offices & Reps 
AL Huntsville, REP,Inc. .................. 205-881-9270 
P;z Phoneix, Toward Engrg. .............. 602-955-3193 
CA Mountain View, Leddy Assocs. ..... '" 415-969-6313 
FL Oriando, Wemdli & Assocs. ........... 305-851-1923 
GA Tucker, REP, Inc. ..................... 404-938-4358 
KS Kansas City, A-Tronic ................. 816-224-2131 
IL Chicago, Synmark SIs. ................ 312-39()-9696 
TX Houston, Matthews & Assocs. ........ 713-498-1747 
NH Nashua, Bell Controls Inc. •........... 603-882-6984 
NJ Pitman, Colrud Corp. .. .. . . . .. .. .. . . . .. 609-589-5886 
TX Austin, Matthews & Assocs. . . . ..... ... 512-346-2969 
NC Raleigh, REP, Inc. . . . .. . .. . . . . . .. .. . . . . 919-851-3007 
TX Dallas, Mathews & Assocs. ........... 214-248-7881 
VA Reston, Colrud Corp. Sou1h ..• . . . . . . . . 703-62()-6612 

HEINEMANN ELECTRIC CO., Brunswick Pike, All FRe. 
61, P.O.Box 6600, Lawrenceville, NJ 08648-0800, Tel: 609-
882-4800, TaEX: 843431; FSC No.: 74193; EmpL: 480; 
SIs. Mgr~ N. J. Aizamora ................. B'1315-1318 

Local Sales Offices & Reps 
AL Birmingham, Austin Brown Assocs. Inc. 

AL Mobile, Austin Brown Assocs., Inc. ... . 
P;z Phoenix, O'Ooonell Assocs. SW ..... . 
CA San Diego, O'Donnell Assocs., Inc. ... . 
CA San Jose, O'Donnell Assocs. No. .... . 
CA Torrance, O'Donnell Assocs., Inc. .... . 
CO Englewood, CompuTech Mktg. ....... . 
FL Oviedo, Conley & Assocs. ........... . 
GA Decatur, Austin Brown Assocs. Inc. '" 
ID Boise, Ternco Northwest. ............ . 
Il Northbrook, D. Dolin Sis. ............ .. 
IN Ft Wayne, O.H. Bromberg & Assocs. .. 
IA Hiawatha, AId SIs. Co. .. ............ .. 
KY Louisville, O.H. Bromberg & Assocs. " 
MA Southboro, Sullivan Tech. SIs. ....... . 

205-822-6198 
205-344-0728 
602-944-9542 
619-578-1645 
406-432-1940 
213-539-9684 
303-773-3981 
305-365-3283 
404-457-6381 
208-345-2051 
312-498-6770 
219-456-6010 
319-393-6392 
502-456-1498 
617-485-2215 

MI Southfield, L H. Dickelman Co. 
MN MinneapoUs, Furber SIs. Co., Inc. ..... . 
MO Creve Coeur, Hill & Co. ............. .. 
MO Kansas City, Hill & Co. .............. .. 
NJ Ridgewood, Bellou, Inc. ............. .. 
NM Albuquerque, O'Ooonel1 Assocs. SW .. 
NY Farmington, Canavan-Scanlon ....... . 
NY Syracuse, Canavan-Scanlon ......... . 
NC Charlotte, J. Rudisill Assocs. ......... . 
OH Cleveland, Brown Elect Prod. ........ . 
OH Dayton, KW Elctm. SIs. .............. . 
OH Dayton, O. H. Bromberg & Assocs. ... . 
KY Louisville, O.H. Bromberg & Assocs. .. 
OR Hillsboro, Ternco Northwest ......... . 
PA Alfison Park, KW Electm. Sis. .•..•...• 
NJ Lawrenceville, DVS Co. ............. .. 
TN Brentwood, Austin Brown Assocs. Inc. 

TX Dallas, Glidden Electro Equip ......... . 
TX Houston, Glidden Electro Equip. . .... . 
WA Kirkland, Ternco Northwest .......... . 
WA Spokane, Ternco Northwest ......... . 
WI Milwaukee, Key Entpr. .. ............ .. 

Local Distributors 
AL Montgomery, Southem Controls ..... . 
CA Buena PI<., Cypress Elctms. .......... . 
CA Chatsworth, POCO SIs. .............. . 
CA Inglewood, Newark EIctrns. .......... . 
CA Los Angeles, Mester Distrs. .......... . 
CA San Carlos, Campbell & George •..... 
CA San Jose, Cazco SIs. ................ . 
CO Aurora, Jet EIcIms. ................. .. 
CO Denver, CSJD Inc. ................... .. 
CO Denver, Newark Elctms. ............. . 
CT Hartford, L E. Whelan Co ............. . 
CT New Hav ..... Green Shaw Co ......... . 
FL Oviedo, Dixie SIs. ............... : .... . 
GA Atlanta, Georgia Control Can. . ....... . 
IL Chicago, Newark Elctms. ............ . 
IL Morton Grove, Nedco Elctms. ........ . 
Il Northbrook, Classic Comps. Supp. ... . 
IN Indianapolis, Graham Elctms. ........ . 
KS Edwardville, C. Tennant & Sons ...... . 
MD Columbia, Aztech EIctms. ............ . 
MA Newton, Green Shaw Co ............. . 
MA Woburn, Apparatus Svc. ............. . 
MI Oak PI<, Newark Elctms. ............. . 
MI Southfield, Michigan Lectrols Corp. .. . 
MI Troy, 1/0 Corp. of Detroit ............ . 
MN Minneapolis, Newark Elctms. ........ . 
NH Hudson, C & H Elctms. .............. . 
NJ Lawrenceville, Riverside Comps. Supp. 

NY Johnson City, Help Elctms, Inc. ...... . 
NY MeMIle, Arrow Elctms. ............... . 
NY Roslyn. 1/0 Corp. of NY ............. . 
NY Whitestone, Power Electro SUpp. Co. 

NC Charlotte, Joyce SIs. Co .............. . 
OH Cleveland, 1/0 Corp. of NY .......... . 
OH Dayton, Duellman Elec. .............. . 
OH Dayton, Stotts Friedman Co. .•........ 
OH Shandon, Cartessa Corp. . .......... .. 
OH Solon, REH Electms. ................. . 
OH Valley View, Newark Elctms. ......... . 
OR Portland, Taylor Elec. .. .............. . 
PA Conshohock ..... 1/0 Corp. of America 

313-353-8210 
612-681-3620 
314-432-1136 
816-561-2593 
201-444-6990 
505-883-1030 
716-924-7450 
315-437-1271 
704-377-6901 
216-331-2072 
513-89()-2150 
513-434-6788 
502-456-1498 
503-849-8375 
412-487-4300 
609-896-1112 

615-373-2068 
214-341-0610 
713-681-1415 
206-821-5434 
509-534-8635 
414-453-9462 

205-277-5030 
213-744-0355 
818-700-B727 
213-671-7066 
213-452-1229 
415-594-1994 
408-263-6503 
303-364-1000 
303-292-9594 
303-757-3351 
203-728-5800 
203-397-0710 
305-365-5211 
404-876-8833 
312-794-5100 
312-966-6000 
312-272-9650 
317-634-8202 
913-441-1801 
301-995-6800 
617-969-8900 
617-933-5999 
313-967-0600 
313-353-1350 
313-583-9066 
612-331-6350 
603-882-1133 

609-896-1611 
607-729-3528 
516-694-6600 
914-964-1940 

212-767-1447 
704-377-1555 
216-432-2684 
513-461-5010 
513-298-5555 
513-738-4477 
216-248-1636 
218-447-8880 
503-233-5321 

. . . . .•.. . . . ... . . . .. .. .. .. . . . . .. . . . . .. .. 215-825-4610 
PA Erie, REM Elctms. .................... 814-453-5626 
PA West Chester, West Chester Elec. & EIectm 

....................................... 215-696-7500 
TN Hixson, Techni-Tronics, Inc. . .. . .. . .... 615-842-0514 
TX Dallas, Geeco SIs. Co. ................ 214-341-2626 
TX Garland, Newark Elctms. ............. 214-494-5911 
TX Houston, Newark Elctms. ............. 713-782-4800 
VA Ashland, Hanover Controls & SUpp. Corp. 

. .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. 604-798-2007 
VA Charlottesville, Va Radio Supp. Co. Inc. 

....................................... 604-296-4184 
WA Seattle, H. C. Campbell Co ............ 206-433-1900 
WI Milwaukee, Hunt Co ................... 414-383-1781 

HEITZ, KARl, INC, P.O. Box 427, Woodside, NY 11377, 
Tel: 718-565-0004; EmpL: 15 

HELICAL PRODS. CO, INC., Box 1069, Santa Maria, CA 
93456-1069, Tel: 805-928-3851, 1WX: 91()-351-5856, 
FAX: 805/928-2369; FSC No.: 13201; ErnpL: 55; Dis!. 
Mgr ~ John Ricker 

HElIONETICS, INC, DECC Div., 17312 Eastman St, 
Irvine, CA 92714, Tel: 714-261-6313, FAX: 714-261-<l4,13; 
SJ8. Mgr: Charles Carter 

HELM INSTRUMENT CO., INC, 1387 Dussel Drive, 
Maumee, OH 43537, Tel: 4 t9-893-4356, TELEX: 28-6078, 
FAX: 419-893-1371; EmpL: 55 

HELM I 

Hecon 
Over 

100.000 
Counters 
In Stock. 8 8 .. 0~~ehoo . 

• _ Relays & 
Switches 
In Stock 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

CIRCUIT 
BREAKERS 
E-T-A 
CARLlNGS\NITCH 
HEINEMANN 

UL, CSA, VDE. 
Commerci"ai, Military. 

IN STOCK 

POCO SALES DIVISION 
PORTER COMPANY 
SS25 FULLSRIGHT AVENUE 
CHATSWORTH, CA S..,3..,1 
(S1S] 700-8727 
FAX (81S] 700-8453 

Heinemann 
Over 8 Over 100,000 8. 000, 000 

Circuit _ Relays & 
Breakers • Switches 
in Stock. in Stock. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 
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HENES 

HENES PRODUCTS, 4225 E. Madison St. PhOenix, AZ. 
B5034, Tel: 602-275-4126, TELEX: 530101; EmpL: 25 

, ' 

HERAEUS CERMALLOV DIVISION,. Heraeus, Inc., 
UnIon Hill IndusIIiaI Pari<, W. Conshohocken, 'PA 19428, 
Tel: 215-825-605(), TELEX: 84&461: Empi.: 60; SIs. Mgr: 
W. Wilson, Jr. 

.HERAEUS INC. Temp. Measurement GrouP, 111A 
CoIporate Blvd., S. Plainfield, NJ 07080, Tel: 201-755-4800, 
FAX: 201-75+9494; Empi.: 250 

HERBERT PRODS. INC. 160 Unden Ave., Weetbury, NY 
11590-0384, Tel: 516-334-6500, lWX: 510-222-5963, 
FAX:. 516-334-6538; Empl: 96; SIs. Mgr: a J. Simmons 

HEAMETIC SEAL CORP. 4232 TerI1lIe City Blvd., 
Rosemead. CA 91770, Tel: 2,3-283-04", lWX: 910-587-
3352, FAX: 818-443-6610: FSC No.: 04820: EmpL: 200 

HERMETlC SWrrCH, Box 1325, Hwy. 92, Chickasha, OK 
73018, Tel: 405-224-4046, TELEX: 796125 Hermetic 
CKSA; FSC No.: . 66623; EmpL: 150; SIs. Mgr: R 
Helms/Darla Ballard ........................... a-1724 

Local Sales OffiCes & Reps 
CA ArcadIa, V. Gon & Aesocs. ••...•..•... 818-445-9728 
CA San Diego, V. Gon & Aesocs. ......... 61 ~586-5320 
GA Attanta, Electro Technlg. Prods. ....... 404-262-1522 
KS Lenexa, Midtec Aesocs. .•...•......... 913-541-0505 
MD Timonium, Heller Sis. ................. 301c252-4760 
MA canton. New England EIcIm. Sis. ..... 617-828-4835 
MN MInneapolis, Pelerson Sis. & Aesocs. 

MO St Louis, Mldtee Aesocs. ..........•.. 
NY Oceanside, Current Inds. .............• 
NY Rochester, .Electronic Mktg. Assocs. .. 
OR Beeverton, LO EIctms. ............... . 
PA Furlong, Avenlr ...................... . 
TX Austin, R F. Kimball Co. .•......•..•.. 
TX HOuston, R F. Kimball Co. ......•..... 
TX Richardson, R F. Kimball Co. . ....... . 
WA Snohomish, LO EIctms. .............. . 
WA Spokane, LO EIctms. ................. . 

612-835-5281 
314-275-8666 
516-676-3895 
716-427-8115 
503-684-8221 
215-348-8290 
600-442-4506 
713-890-8810 
214-231-3447 
206-586-0511 
~922-4883 

HERTNER DIV. 12890 Elmwood Ave., Cleveland, OH 
4411" Tel: 216-252-4242, TELEX: 98-5552; EmpL: 125; 
SIs.Mgr: S. Sleven 

HEWLETT 
PACKARD 

New and Used Electronic Test Equipment 
Sales • Service • Rental • Leasing 

21.18 P.rthenta St.. Canoga Park, CA 9130. .1818)998-6500 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

RENT/BUY 
ELECTRONIC 

TEST EQUIPMENT 

NBS 
TRACEABLE 

LAB ON PREMISES 

30+ .NAME BRANDS 

Manufacturers"and 'Sales Offices Directory 

HERTZ FIL TEA, 3 Aerial Way, Syosset. NY 11791, Tel: 516-
822-4770; Emp1: 22 

HEURISTICS INCORPORATED, 9845 Hom Rd., Sll'. 
170, Sacramento, CA 95827, Tel: 916-36~8806, TELEX: 
4940010, FAX: 916-~175; EmpL: 37; Sis. Mgr: Robin 
G. Smith 

HEWLETT-PACKARD CO., 19310 Pruneridge Ave. CIC, 
IFD, Cupertino,CA 95014, Tel: Call Local Sis. Off.; EmpL: 
82,000; SIs. Mgr: Richard Alberding, VP Mktg. 
..... " ..... " ......... , ............ , .. . . .. Do1258-1259 

Local Sales Offices & Reps 
AL Bimingham. . . . . . . . . . . . . . . . . . . . .. . . . . 205-986-0547 
AL Huntsville. . . . . . . . . . . . . . . . . . . . . . . . . . . . 205-83G-2000 
AI< Anchorage. . . . . . . . . . . . . . . . . . . . . . . . . .. 907-563,8855 
AZ. PI1oenIx. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 602-273-8000 
AZ. Tucson................................ 602-573-7400 
CA Brisbane ......•.....•................ 415-330-2500 
CA Fresno .................•...... ;...... ~252-9652 
CA Fuller10n ............................. 71~7oo 
CA Goleta. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 805-885-6100 
CA Long Beach .......................... 213-498-1111 
CA Los Angeles ......•...•............... 213-.337-8000 
CA Palo A~o ............................. 415-857'8000 
CA Pleasanton. . . . .. . . . . . . . . . . . . . . . . . . . . . 415-460-0282 
CA Sacramento. . . . . . . . . . . . . . . . . . . . . . . . .. 916-9~ 7222 
CA San Diego ..•.............•....•...... 61~27~3200 
CA San1a Clara .......................... 406-998-7000 
CA Thousand Oaks ...................... 605-373-7000 
CO Boulder............................... 3~6655 
CO Englewood.... . . . . . . . . . . . . . . . . . . . . . . . 303-64~5000 
CT Bridgeport. . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-371 ~54 
CT Wallngford. . . . . . . . . . . . . . . . . . . . . . . . . . . 203-265-7601 
FL Ft Lauderdale ........................ 305-873-2600 
FL Jacksonville. . . . . . . . . . . . . . . . . . . . . . . . . . 904-636-9955 
FL Melbourne. . . . .. .. . ... . .. . . .. . . . . . . . .. 305-7~704 
FL Orlando. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305-85~2900 

FL Pensacola ............................ 904-476-8422 
FL Tampa.. .. .. ...... ...... . . ..... . ... .. 813-884-3282 
GA Allanta. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 404-955-1500 
GA Norcross. . . . . .. . . . .. . . .. . . .. . . . .. .... 404-446-1894 
HI Honolulu. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 606-526-1555 
10 Boise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 206-323-2700 
IL Bloomington .. .. . . . . .. . .. .•. . .. ..•.. .. ~2-9411 
IL Chicago.............................. 312-930-0010 
II. Naperville. . . . .• . . . . . .. . . . . . . . . . . . . . . . 312-357-8800 
IL Rolling MeadOws ..................... 312-255-9800 
IN C8rme1 ..............•.....•.......... 317-844-4100 
IN Ft Wayne ...........................• 21~-4283 
IA Cedar Rapids . . . . . . . . . . . . . . . . . . . . . . . . . 31 ~390-4250 
IA West Des Moinee .................... 515-224-1435 
KS WIChita ................... ., . . . . . . . . . . 316-684-8491 
KY Louisville. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 502-426-0100 
LA Kenner. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 504-467-4100 
MD Baltimore ............ : . . . . . . . . . . . . . . .. 301-844-5800 
MD Rockville ............................. 301-946-8370 
MA Andover. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617-682-1500 
MA Burlington............................ 617-270-7000 
MI Grand Rapids ........................ 616-957-1970 
MI NoV;. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 313-34~9200 
MI Troy .................................. 313-362-5160 
MN St Paul. .............................. 612-844-1100 
MO Bridgeton •............................ 314-344-5100 
MO Kansas City .......................... 816-941-0411 
NE Omaha.... . . . . . . . . . . . . . . . . . . . . . . . . . .. 402-493-0300 
NJ Paramus. . . . . . . . . . . . . . . . . . . . . .. . . . . .. 201-265-5000 
NJ Pisca1away ........................... 201-562-6100 
NM Albuquerque ......................... 505-823-6100 
NM Los Alamos .......................... 505-662-8700 
NY Albany ............................... 518-456-1550 
NY Clarence ............................. 716-75~.6621 
NY Fairport. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 716-223-9950 
NY Uverpool. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 315-451-1820 
NY Manhattan... . . . . . . . . . . . . . . . . . . . . . . . . . 212-971-0600 
NY Purchase...... . . . . . . . . . . . . . . . . . . . . . .. 914-935-6300 
NY Wappinger Falls ...................... 914-298-9125 
NY Woodbury. . . .. . . . . . . . . . . . . . . . . . . . . . .. 516-682-7800 
NC cary.................................. 919-467-8600 
NC Charlotte............................. 704-527-8780 
NC Greensboro .......................... 919-852-1800 
OH Akron ................................ _216-644-2270 
OH Cincimati .•.......................... 513-891-9670 
OH Cleveland ............................ 216-243-7300 
OH Miamisburg ........................... 513-433-2223 
OH Toledo ............................... 41~242-22oo 

OH Westerville ........................... 814-891-3344 
OK Oklahoma City ....•......•........... 405-946-9499 
OK Tulsa... . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. 916-481 "6700 
OR Wilsonville ........... ; . . . . . . . . . . . . . . .. 503-682-8000 
PA Harrisburg .. '" .... '" .. .... .. .. .. • ... 717-857-5900 
PA Pittsburgh. . . . . . . . . . . . . . . . . . . . . . . . . . . . 412-782-0400 
PA Valley Forge . . . . . . . . . . . . . . . . . . . . . . . . . . 215-666-9000 
SC Columbia. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 603-732c0400 
SC Greenville.. . . . . . . . . . . . . . . . . . . . . . . . . .. 603-232-8002 : = ::::::::::::::::::::::::::::: ~t=i~ 

Ti'j Nashville ............................. 615-255-1271 
TX Austin ................................ 512-835-6771 
TX EIPasb ............................... 915-833-4400 
TX Fort Worth ....................... ,..... 817-232-9500 
TX Houston .............................. 713-776-6400 
TX Irvine. . . . . . . . . . . . . . . . • . . . . . . . . • .. . . . . . 214-869-3377 
TX McAllen. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 512:e30-3030 
TX Richardson,.......................... 214-231"6101 
TX San Antonio .. ......•......... ,...... 512-494-9336 
UT Salt Lake City •.....................•. .aol-974-17oo 
VA Chesapeake.......................... 804-424-7105 
VA Glen Allen ......... , ............ , .. ... 604-747-7750 
VA Roanoke. . . . . . . . . . . . . . . . . . . . . . . . . . . • . 703-774-3444 
WA Ballevue.. . . . . . . . . . . .. . . . . . . . . . . . . . . . . 206-643-4004 
WA Spokane............................... ~922-7ooo 
WV Charleston ........................... 304-925-0492 
WI Brookfield. . . . . . . .. . . . . . . . . . . . . . . . . . . . 414-784-8800 
Can Burlington, 0n1. ................•...... 416-335-8644 
Can calgary, AIbeI1a ...................... 403-235-3100 
Can Dar1mouIh, Nova Scotia .............. 902-46~7820 
Can Edmonton, Alberta. . . . . . . . . . . . . . . . . . .. 403-486-6666 
Can Kirkland, Que. .................•...... 514-697-4232 
Can London, 0n1. ... ;. . .. . . . . ....•. . ... .. .. 51 ~9181 
Can Misslssauga, Ont. . . . . . . . . . . . . . . . . . . .. 416-676-9430 
Can Moncton, New Brunswick. . . . . . . . . . . .. 506-655-2841 
Can Ottawa. Ont .......................... 613-820-8483 
Can Quebec City, Que. •..........•..•..•.. 416-646-0728 
Can Richmond, ac. ....................... 604-270-2277 
Can Saskatoon, Saska1chewan ............ 306-242-3702 
Can VlC1oria, ac. , ......................... 604-381-6816 
Can WIlIowdaIe, Ont ...................... 418-4~2550 
Can Wimipeg, Manitoba. . . . . . . . . . . . . . . . . . . 204-694-2777 

HEXAC~~N 
FAX: 201-245-6176 

HEXACON ELECTRIC CO., 161 W. Clay Ave., Roselle 
Pari<, NJ 07204, Tel: 201-245-6200, TELEX: .13-8812; 
EmpL: 150;, Sis. Mgr: Robert L Miller .......... C·1757 

Local Sales OffiCes & Reps 
AL Huntsville, BJR Mfrs. Reps. ........... 205-881-3569 
AZ. Tucson, Ross IV Assocs. ............. 602-885-1046 
CA Newport Beach, Ross IV Assocs. ..... 714-65G-5542 
CA San Diego, Ross IV Assocs. .......... 61~7341 
CA Simi Valley, Ross IV Assocs. .......... 805-526-6261 
CA Sunnyvale, J. F. Pell Co. .............. 406-73G-5869 
CO Denver, Production Equip. Sis. ...••... 303-650-0344 
CT E. WoodstOCk, H & M Assocs. . . . . . . . .. 203-926-2703 
FL Rockledge, J. A. Kennedy Co. ......... 305-639-4810 
IL Schaumburg, Teehnimark Inc. ...•.... 312-397-9494 
KS Kansas City, louisE. Bruns ......•... 913-287-5242 
MD Phoenix, B&W Mktg. .................. 301-582-8907 
MN Edina, Pee/Levi ...................... 612-944-8540 
NH So. Merrimack, H & M Assocs. ........ 603-882-1620 
NJ Clifton, W. D. Blood & Co ....... :...... 201-365-0210 
NJ Jersey City, Dum & Bryan ............ 201-963-4478 
NY Massapequa Pari<, Dunn & Bryan ..... 516-541 c0938 
NY New Hartford, V. Clair ................. 315-735-8122 

,NY Weetbury, Dunn & Bryan ............. 516-334-5840 
NC Pinehurst, Russell Bransford. . . . . . . . .. 91 ~295-2185 
OH Solon, KDF Co. .......•.....•..•...... 216-246-6010 
OR Gladstone, Northcoast MIrs. Agy. II.. .. 503-657-9427 
PA West Chester, B&W Mktg. ............ 215-692-7155 
SC Simpsonville, Russell C. Bransford III 

TX 
TX 
WA 

EI Paso, Ross IV Assocs. ............ . 
Plano, D.G. Mktg. Co. . ............... . 
Bo1hel~ ~ MIrs. Agy ...•...•.. 

-----

-

603-963-1736 
915-594-7253 
214-667-5395 
206-486-1496 

FAX: 201-245-3238 
HEYCO MOLDED PRODUCTS, INC., Box 160, 

Kenilworth, NJ 07033, Tel: 201-245-0033, 600-526-4182; 
FSC No.: 28520; EmpL: 135 .. , ................. C·,853 

Local Oistributols 
CA Garden Grove,HW Eckhardt ....... '" 600-221-8761 
CA Hayward, Arow Fasteners ............ 415-487-2100 
CA Lakeside, Mouser Ek;tms. ............. 61~~2229 
CA Los Angeles, lighting Parts Inc. ., . . . . . 213-233-8111 
CA Riverside, EIctrns. Supp. .............. 714-787-9220 
CA San Jose, Pro Fasteners .............. 406-943-9177 

700 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
IL Shaumberg, Engrd. Fasteners .•...... 312-980-4082 
IN EII!hart. La Vanture Prods. Co. ........ 219-264-0658 
MO Baltimore, Jandoff EIec. & MIg. .••.. ... 301-35&-5550 
MA Newton, In-Stock Prods. .............. 617-964-6200 
MN St Pau~ Alden Fasteners •..•..•..•... 61~1 
MO St Louis, Engrd. Fastener Co. ..... . . .. 314-434-2888 
NJ Manasquan, Kulka-Smith Inc. ..•.....• 201-223-9400 
NY Amilyville, Yor1<ville Inds.lnc........... 516-225-2100 
OK 0Idah0ma City, Wesco ..............• 405-232-5521 
TN Nashville, Alden Fasteners ••.•..•...• 615-889-7043 
1)( Houston, Rainbow •..•.........•...•.• 713-957-0500 
WI Waukesha, Cable Camps. ............ 800-558-4388 

HGA ELEClRONICS, 519 s. Filth Ave., Ml Vernon, NY 
10550, Tel: 914-664-5393; ~: 2 

HH CONTROLS CO, INC. 16 Frost St, Arlington, MA 
02174, Tel: 617-646-2626; ~: 13 

HHK IND, Telan Inl, Rle. 611, P. O. Box 690, 
Plumsteadville, PA 18949, Tel: 215-766-0090; Sis. Mgr: 
Fred Yedis; Dist. Mgr: Fred Yodis 

HICKOK ELEClRIC INSTRUMENT, 10514 DuPont 
Ave., Cleveland,OH 44108, Tel: 216-541-8060; ~:450; 
Sis. Mgr: Noon Holliday; Dist. MgT: Jeff Snider 

HICO HORIZONS INTL CO, See Maxon Precision 
Motors 

HI-G COMPANY, A SUbsidiary of Nytronics Inc., 
101 locust St, Hartford, CT 06114, Tel: 203-522-8600. 
TElEX: 643394, TWX: 71 ().425-1379, FAX: 203-524-8540; 
FSC No.: 02289; ~: 550; Sis. MgT: J. Parsons 
..•... . .... . . . .. .. . ... . . . . . .. . .. . .... ... ... 8'1478-1493 

Local Sales Offices & Reps 
Al Huntsville, 20th Century M~ ......•. 205-533-9281 
AZ. Phoenix, Westrep ..••..•.............. 602-997-8899 
CA Anaheim, Westrep ........•........... 213-404-3891 
CA San Diego, WesIrep .................. 619-566-6580 
CA Santa Clara, Westrep ..•.•..........•. 406-986-8833 
CO Englewood, Omega................... 303-762-1921 
CT Bloomfield, Friedman Sis. •..•...... ; .. 203-243-3122 
FL Longwood, Beacon ......•............ 305-647-3498 
GA Norcross, 20th Century Mkt •..•..•... 404-446-1999 
IL Highland Park, Bransky Sis. .•.. ... .. .. 312-433-2375 
IN Fort Wayne, 1)( Sis. ........•......... 219-489-4447 
IA Cedar Rapids, Pattison Sis. ........... 319-395-9866 
KS Olathe, Advanced Tech. Sis. .......... 913-782-8702 
MD Monkton, Irnagilron Sis. Co. ........... 301-374-5600 
MA Woburn, Friedman Sis. . . . . . . . . . . . . . . .. 617-459-7399 
MI Ann Arbor, Jordan-Elliott Inc. .......... 313-662-4087 
MN St Pau~ Repco .....•..••...........•. 612-642-2828 
MO St Louis, Advanced Tech. Sis. ........ 314-876-2921 
NE Omaha, Pattison Sis. ................. 402-895-4431 
NJ Wayne, Aslrorep ... . . . . . . . . . . . . . . . . . . . 201-696-8200 
NY Babylon, Aslrorep..................... 516-422-2500 
NY E. Rochester, Til-Tech EIctms. ........ 716-385-6500 
NC Gary, 20th Century Mkt............... 919-481-3370 
OH Miamisburg, EIctms. Comps., Inc. ..... 513-866-3340. 
OK Tulsa, Bonser-Philhower Sis. ......... 918-744-9964 
OR Lake Oswego, RTS ...•.........•..... 503-244-4123 
PA Maple Glen, lmagilron Sis. Co. ........ 215-54(}-9122 
TN Knoxville, 20th Century Mkt .......... 615-966-2099 
1)( Richardson, Bonser - Philhower Sis. .. 214-234-8438 
WA Vashon, RTS ..•.........•..•......... 206-285-1363 
WI Cedarburg, Bransky Sis. ....•..•...... 414-377-6837 
Can Downsview, Ont, Designtronics ....... 416-747-1171 

Local Distribulors 
Al Huntsville, Hallmark EIctms. .......... 205-837-8700 
AZ. Phoenix, Hallmark EIctms. ........•... 602-437-1200 
AR Utue Rock, Electro EnIpfs. ............ 501-562-6936 
CA Buene Pk, Cypress EIctms. • . . . . . . . . . • 213-744-0355 
CA canoga Park, Hall-Mark EIctms. ...... 818-716-7300 
CA Citrus Hgts., Hall-Mark EIctms. ......•. 916-722-8600 
CA Irvine, Integrated EIctms. .............. 714-660-1055 
CA San Diego, Hallmark EIctms. .......... 714-268-1201 
CA San Jose, Cypress EIctms. •. . • . . . . . . .. 406-945-8400 
CA San Jose, Hall-Mark EIctms. .....•.•. ; 406-946-0900 
CA Santa Ana, Norstan EIctms. . ... ... .•.. 714-250-4903 
CA Torrance, HalI-MarI< EIctms. .......... 213-217-8400 
CA Tustin, Hallmark EIctms. ........•..... 714-359-0330 
CO Denver,lntegrated EIctms. ............ 303-292-6121 
CO Englewood, Hallmark EIctms. ......•.. 303-790-1662 
CT Wallingford, Hallmark EIctms. ......•.. 203-269-0100 
FL Clearwater, Hallmark EIctms. ..•...... 305-530-4543 
FL Orlando, Hallmark EIctms. ..•.....•••. 305-855-4020 
FL ~ Hallmark EIctms. ... ..... . .. 305-971-9280 
GA Norcross, Hallmark EIctms. ........... 404-447-8000 
IL Northbrook, Classic Camps. .......... 312-272-9650 
IL Wood Dale, Hallmark EIctms. .•...•..• 312-860-3800 
IN Indianapolis, Hallmark EIctms. .......• 317-876-7165 
KS Lenexa, Hallmark EIctms. .........•... 913-888-4747 
KS WIChita, Lee Prods. .....•............• 316-264-2172 
MD Columbia, Hallmark EIctms. .. . • . . . . . .. 301-988-9800 
MD Columbia, Vantage Comps. ;.......... 301-720-5100 

MA Billerica, Hallmark EIctms. ... , ...•.... 617-667-4129 
MA Woburn, ACl EIctms. ....•......•.... 617-935-7230 
MN Eden Prairie, HalImarkEIctms. .....•.. 612-941-2600 
MN St Pau~ShelIey/Regon '" ........... 612-642-2828 
Me Maryland Heights, Hallmark EIctms. .,. 314-291-5350 
NJ Clifton, Vantage Camps. .............. 201-777-4100 
NJ Fairfield, Hallmark EIctms. .....•...... 201-575-4415 
NJ Ml Laur~ Hallmark EIctms. .........• 609-235-1900 
NJ 0ekIand, RelaySpeciailies ............ 201-337-1000 
NY Commack, Vantage Camps. .......... 516-543-2000 
NY Hauppauge, Jaco EIctms. ............. 516-273-5500 
NY Hauppauge, Sherburn EIctms. ......•. 516-231-4300 
NY Ron Kon Kama, Hallmark EIctms. .. . . . 516-737-{)6()() 
NC Raleigh, Hallmark EIctms. .. . . . . . . . . . . . 919-872-0902 
OH Solon, Hallmark EIctms. ..•.....•..... 216-349-4632 
OH Worthington, Hallmark EIctms. ......•. 614-668-3313 
OK 0Idah0ma City, Electro Entprs. .. . . . ... 405-427-6591 
OK Tulsa, HalIrnaIk EIctms. •.. . . . . . . . • . . • . 918-665-3200 
OR Beaverton, Integrated EIctms. ......... 503-641-1690 
1)( Austin, Hallmark EIctms. ..•..•........ 512-258-8848 
TX Dallas, Hallmark EIctms. ..•........... 214-553-4300 
1)( Houston, Hallmark EIctms. ......•....• 713-781-6100 
UT West Valley City, Hall-Mark EIctms. ... 801-972-1008 
WA Bellevue, Integrated EIctms. .......... 206-455-2727 
WI New Berlin, Classic Camps. . . . . . . . . . . . 414-786-5300 
Can Pointe Claire, Future.................. 514-694-7710 

HIGH ENERGY, Inductotherm Industries, Lower ValleY 
Ret. Parkesburg, PA 19365, Tel: 215-593-2800, TElEX: 
759866, TWX: 51().()663-()332; ErnpL: 100 

HIGHLAND TECHNOLOGY, INC, 320 Judah Street, San 
Francisco, CA 94122, Tel: 415-753-5814 

HIGH REL BURN-IN, Riverside Assoc. Inc, 1710 
Ringwood Ave., San Jose, CA 95131, Tel: 406-437-0300, 
FAX: 406-437-1918; FSC No.: 4Y548; ErnpL: 30; Sis. Mgr: 
Beth Pagano 

HIGH TECHNOLOGY SENSORS, INC, 262 E. 
Hornbeam Dr. Longwood, FL 32779, Tel: 305-423-1755; 
ErnpL: 7; Sis. MgT: R M. Mindock 

HIGH VOLTAGE ENGRG. CORP, s. Bedford St, 
Burlington, MA 01803, Tel: 617-272-1313, TWX: 71G-332-
0245; EmpL: 750 

HIGH VOLTAGE TECHNOLOGY INC. 127 Hillcrest 
Ave.:P.O. Box 437, Yonkers, NY 10705, Tel: 914-423-6636, 
TElEX: 4998104, FAX: 914-n9-8731; SIs. Mgr: Pale 
Gonzalez 

HILEVEL TECHNOLOGY, 31 Technology Drive, irvine, 
CA 92718, Tel: 714-727-2100, TElEX: 655316, FAX: 714-
727-2101; EmpL: 82; Sis. Mgr: Richard Condon 

HILTON INDUSTRIES, INC, Subsidiary of Core 
Industries, 1177 cattlemen Road, Sarasota, FL 34232, 
Tel: 813-371-2600, TWX: 81G-664-4363, FAX: 813-371-
7750; EmpL: 137; SIs. MgT: F. Moloney; Dis!. Mgr: F. 
Moloney 

FAX: 408-734-5139 
3H INDUSTRIES, SUb. of Analogic Corp., 1289 

Hammerwood Ave., Sunnyvale, CA 94089, Tel: 406-734-
5970, TELEX: 352022; SIs. Mgr: Nabeel Tarazi 
.....•.....•...........•.....•...... Do1260-1261, 2117 

Local Sales Offices & Reps 
CA Sunnyvale, 3H Inds. ......•.....•..... 408-734-5970 
CA Westlake VL, 3H Inds. . . . ... .. .. . . .. ... 805-497-3130 
MA Natick, 3H Inds. . . . . •... . ... ..•. . . .. . .. 617-532-5660 
MN Shoreview, 3H Inds. .................. 612-483-5671 

FAX: 914-279-2467 
HIPOTRONICS INC., P.O. Drawer A, Brewster, NY 10509, . 

Tel: 914-279-8091; FSC No.: 25284; EmpL: 200; Sis. MgT: 
Robert Schlesinger... . . .. A'2236-2238; Do1262-1265, 

1750-1751,2114-2116 

RICHAR 

Local Sales Offices & Reps 
Al Bimingham, Spader & Assocs. ....... 205-879-1389 
AZ. UtchIieId Pk, S.W. EIcIrL Sis. •.....••.• 602-935-7292 
CA San Diego, RDX Corp. ...............• 619-58HI077 
CA San Dimas, RDX Corp. ............... 714-599-0985 
CA Surmyvale, RDX Corp. ................ 406-734-4500 
CO Parker, Equal EIec. Inc. .•.•••.••.•.... 303-841-8982 
CT Branford, Abbott Allison Co. ... . ....... 203-481-0405 
FL Daytona Belt Shores, W. Rihm Assocs. 

GA Griffin, Hipotronics ..•...•.•...•.•..•.. 
HI Hooolulu, R F. Wollenberg ........... . 
IL Hawthorne Woods, Ryan & Assocs. .. . 
MO St Louis, FItzgerald Sis. Co. ......... . 
MN Edina, Ainslie Co. .................... . 
NJ Union, Friedman Assocs., Inc. •....•.•. 
NM Albuquerque, Brytec Sis. Inc. •......... 
NY Le Roy, Hasgo Power ECJJip. ......... . 
OH Vermilion, Robert S. Howley ..•...••.. 
PA Downingtown, Kenn Ebert-Hipotronics 

UT Salt Lake City, R~er Engrg, Co. ...... . 
WA Redmond, Gore EIec. Co. ..•.......... 
PR Santurce, Mario R Franceschini Inc. .. 
Can Burnaby, RC. C D. Nova ..•...•.•..•. 
Can HaIiIax, RC, D. C Keddy Ltd. ........ . 
Can Weston, Ont, U-Tel< Svcs. & Supp. ... . 

904-761-7130 
404-228-9222 
808-833-1602 
312-438-2905 
314-862-1660 
612-920-2996 
201-964-8200 
505-884-1123 
716-766-8500 
218-967-8787 

215-269-5898 
801-973-9063 
206-663-4505 
809-725-7080 
604-430-5612 
902-453-1711 
416-747-1879 

HI-Q CRYSTALS, Hybrids International Ltd_ 311 N. 
Undenwood Dr. Olathe, KS 66062, Tel: 913-764-4544, 
TWX: 91G-743-0029, FAX: 913-764-6400; ~: 18; SIs. 
MgT: Abdul Ghafoor ......•.•.•................. A'1478 

I k • ~ 
HI f::IAI'V1 ..JONES 

HIRAM JONES ELECTRONIcs, 11607 Vanowen St, 
No. HollyWood, CA 91605, Tel: 213-875-0213; FSC N!l-: 
04867; ~: 8 ....•...•.....•........•.. C'1376-1319 

Local Distributors 
TX Houston, Lenert Co. .................. 713-225-1465 

HIROSE ELEClRIC U.SA, INC. (HRS), Div. of Hirose 
Electric Co. Ltd. (Japan), 9254 Deering Avenue, 
Chatsworth, CA 91311, Tel: 818-709-1247, FAX: 818-341-
4158; ~: 25 (USA), 720 (Japan); Sis. Mgr: Jim 
Erickson 

FAX: 201-835-8354 
RICHARD HIRSCHMANN OF AMERICA INC, 

Industrial Row, P.O. Box 229, Riverdale, NJ 07457, Tel: 
201-835-5002, TELEX: 133576; Sis. Mgr: C Patten 
..............•.........•.•....•.•.......•. C'1380-1383 

Local Distributors 
CA Costa Mesa, Dow EIctms. .....•..•..• 714-645-6448 
CA Culver City, Mershall EIctrns., Inc. ....• 213-390-6608 

Over 
100,000 

Indicators 
& LED's 
in Stock. 

IDI 

e ~ .. ~~F 

Over 
8,000000 
Relays & 
Switches 
In Stock 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUmRS 
(213) 452·1229 
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RICHAR 
CA HuntIngtOn Bch. JGM Automotive Tools 

..•.. ........ .... ... ... ........ .. ... .... 714-895-7001 
CA San Diego, Instr. Engrs. .•.............. 619-268-8344 
Il Mt. Prospect, Magnuson Elctms. ..... ; 312-95IH)7oo 
MA H!)p8daIe,Teo-Con EIctms.. Inc. ...... .617-478-8544 
MO St Louis, Franklin EIctms. .....•..•.. '.' 314-993-5333 
NJ Pompton Plains, W8!p18 EIc\ms., Inc. .. 201-639-5666 
NJ Tuckahoe, Bi-Tronics, Inc. ............ 212-402-6600 
NY Bohemia, Key Comps., Inc. ............ 516-567-7500 
NY Fariport. Willex IndL . . . . . . . . . . . . . . . . . . . 716-223-9365 
NY Mamaroneck, Rye IneIs., Inc. .......... 914-698-0080 
OH Highland Hgts., Major Electronix Corp. 

.....................•................. 216-461-2100 
PA Bri$to~ AIM EIctms. ..... ;.............. 216-785-3500 
TX Richardson, Centurion Mktg. .......... 214-763-6762 

HISONIC, INC.,249 N. Troost, P.O. Box 1130, Olathe, KS 
66061, Tel: 913-762-0012, TaEX: 4-2562, ESVLNK: 
62829955, FAX: 913-782-0562; FSC No.: 11402; ~: 
140; SIs. Mgt_. W. S. Bonebrigh1 ............•.. A'2239 

Local Sales Offices & Reps 
AL Hunlsville; MacKay, Smith & Assocs. .. 205-539-6000 
AZ. Scottsdale. Arcom Sis., Inc. ........... 602-947-5745 
Fl Ft Lauderdale, MacKay, SmHh & Assocs. 

.... .......... ... ... .. ... ... .... . .. .... 305-467-3666 
Fl Madeira Beach, MacKay, SmHh & Assocs. 

.... .•.. ..... . .. . .. . .. ... ....... ..... .. 613-393-7144 
Fl Orlando, MacKay,. Smith & Assocs. .•• 305-277-1513 
Fl St Petersburg. MacKay, SmHh & Assocs. 

....................................... 813-393-7144 
GA AUan1a, MacKay, Smith & Assocs. • . . . . 404-449-7444 
KS Shawnee Mission, Florence & Meyer 

MO St Louis, Florence & Meyer .......... . 
NC Raleigh, MacKay, SmHh & Assocs. ...• 
TX HoU$lon, AID Elctms. ................ . 
TX Irving, AID Elctms. .................. .. 

913-722-5210 
913-722-5210 
919-847-2277 
713-777-3882 
214-259-4761 

HITACHI AMERICA, LTD. 2210 O'Toole Ave. San Jose, 
CA 95131, Tel: 406-435-6300, TB..EX: 17-1581, TWX: 
91 ~338-21 03; Dist. Mgr: Daryl Lundquist 

HITACHI AMERICA, LTD, 50 Prospect Ave.. Tarrytown, 
NY 10591, Tel: 914-332-5800, TaEX: 234553; Sis. Mgr: 
William Porter 

I..DCeI Sales Offices & Reps 
AZ. Phoenix, Toribre EnIprs. .............. 602-82~5866 
CA Tustin, Morgan Johnson Ltd. . . . . . . . . .. 714-632-7282 
CO Englewood, Omega Ltd ...... .. .. . .... 303-762-1921 

@ !:1a~!egi~~tl 
Oscilloscopes 

and Video Moniters 

Authorized Distributors 

New and Used Electronic Test Equipment 
Sales • Service • Rental • Leasing 

21418 Parthenia St., Canoga Park, CA 91304. (818) 998-6500 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

Model V-212 

Manufacturers·and .. Sales Offices' Directory 
HrrACHI DENSHI AMERICA LTD; Test & Meas.Div. 

175 CrossWays PkWy. W. WOOdbury, NY 11797, Tel: 516-
921-7200, TWX: 51~221-1899; EmpL: 110 

HI-TECH COMPONENTS, Mitsubishi International 

HOFFMAN ENGINEERING, federal-Hoffman, Inc.. 
900 Ehlen Dr, Anoka, MN 55303, Tel: 612-421-2240, 
TB..EX: 29-0499, TWX: 91 cr576-2211; SIs. Mgt: Lany 
Muehlbauer 

Corp., 520 Madison Ave., New York, NY 10022, Tel: 212- HOFFMAN ENGINEERING CORP. 20 Acos1a St, 
605-2607, TWX: 71~561-6762; EmpL: 10; Sis. Mgt: Bill Stamford, or 06902, Tel: 203-325-8933, TB..EX: 643621; 
Adtkes; Dist. Mgt: Tom Hayashi FSC No.: 06097;~: 49; Sis. Mgt: Jeffrey O. Brown 

HI-TECH, INC., 3600 16th St, ZIon, IL 60099, Tel: 312-746-
2447;~: 35; Sis. Mgt: Sue Lawson ... , .... C'l669 

Local Sales Offices & Reps 
AL Birmingham, Wade Prods. ............ 205-822-5546 
AR Fort Smith, Electro-Related Prods. .... 501-452-4030 
CA Woodland Hills, Glenn M. Stevenson Co. 

. . . .. . .. . .. .. .. .. .. .. .. .. . .. .. .. .. .. ... 213-346-5506 
CO Lakewood, Palmer Assocs. ..••....••. 303-233-9423 
or SOuth WindSOr, Maher Assocs. .•...•. 203-644-2481 
Fl Orlando, Aloott Prods. Co. ............ 305-295-5457 
IL Chicago, Jerry GoRen co .............. 312-792-1991 
MA Lynn, Maher Assocs. .•.•..•.. '" ., .. •. 617-581-3244 
MI . Sheridan, MacDougall and Assocs. ... 517-291-3334 
MN MlnneapoUs, Elee. Comp. Sis. ......... 612-933-2594 
MO Florrisant,DeIltron Co, Inc. ........... 314-639-0033 
NJ Rochelle PI<, Maher Assocs. .......... 201-587-1354 
NC Fairview, Maher Assocs. .............. 704-626-2191 
OH. Seven Hills, Nenadel Entprs. .......... 216-524-4293 
TN Chattanooga. Wade Prods. Co. •.•.... 615-266-2262 
WA Spokane, Cripe Co. ................... 509-446-5349 

HITEMP TECHNOLOGIES, INC. 118 Charcot Ave., San 
Jose, CA 95131-1101, Tel: 406-922-0740, FAX: 406-922-
0534; Empl: 10; Sis. Mgr: JoAnn Ricci 

IlIHII~ 
FAX: 201-782-9733 

HITRAN CORP., Agex, 362 Highway 31, Flemington, NJ 
08822-9301, Tel: 201-782-5525; FSC.No.: 27672; Empl.: 
120; SIs. Mgr: Karl Newquist ........ A'2240; a'1753, 

2118-2119 

Local Sales Offices & Reps 
AZ Scottsdale, Electro Mktg. ............ .. 
CO Denver, Calvert Controls ............. . 
CT GuiKord, Motion Controls Assocs. .•... 
or Ridgefield. Manning & Assocs., Inc. .,. 
10 Boise, Calvert Controls .............. . 
IL Elmhurst, Hedge Assocs., Inc ......... . 
LA Metairie, RAPCO Assocs., Inc. ....... . 
MA Hopedale, Motion Controls Assocs. .,. 
MO St Charles, Drives Plus .............. . 
NY Syracuse, Lachut ElctrI. Sis. ....•...... 
NC Charlotte, Servioon Sis. Corp. ........ . 
OH Broadview Hgts., MC, Inc. ............ . 
OR Eugene, Calvert Controls ............ . 
OR Portland, Calvert Controls .......... ,. 
PA Fort Washington. Hostvedt-Pavon~ Inc. 

PA Pittsburgh, Greye Glass Assocs. •..... 
UT SaR Lake City, Calvert Controls ...... . 
WA Seettle, Calvert Controls ............ .. 
WA Spokane, Calvert Controls .......... .. 
WA Tacoma, Calvert ControlS, Inc ........ . 
WA Tri-Cities, Calvert Controls ........... . 
WI Brookfield, Kirchrnayer-Seldel ........ . 

LQ.C81 Distri~ 
NY 'Jamaica, Queens IOOL Elee. Corp. ..... 
PA Huntingdon Valley, Valley Power Inc .. 
RI Providence, WALCO Elee. Co. .•...... 

602-991-0110, 
303-426-4852 
203-457-1874, 
203-436-5027 
206-345-3082 
312-53~1146 

504-887-9500, 
617-473-3543, 
314-441-7765, 
315-458-6486, 
704-525-4800, 
216-526-6511, 
503-683-2018 
503-236-1358 

215-643-5757 
412-366-6664 
801-531-8129 
206-251-6135 
509-244-3601 
206-383-1130 
509-545-4506 
414-781-5469 

716-526-7198 
215-443·7000 
401-4E!7-6500, 

HMW ENTERPRISES, INC, 604 Salem Road. Etters, PA 
17319, Tel: 717-938-4691, TWX:51~6~536, FAX: 717-
938-4095; FSC No.: 06A 150; Empl.: 40; SIs. Mgr: Gerhard 
Schmutz 

HOBART ENGINEERING, 4143 Cheshire Dr, Cypress, . 
CA 90630, Tel: 714-827-2135; SIs. Mgr: D. C. Hobart 

HOBSON BROS," 4940 W. Lawrence Ave., Chicago, IL 
60630-3984, Tel: 312-283-3600, FAX: 312-283-3606; 
~pI.: 75; Sis. Mgr: Betty Maager 

HODGE MANUFACTURING CO, INC., 55 Fisk Ave., 
SpringUeld. MA 01107, Tel: 413-781-6800, TWX: 71~3~ 
7563, FAX: 413-733-6573 

HOFFMAN, P. R. CO., MATERIALS PROCESSING' 
DIV., Spreckels Industries Inc.,321 Cherry St, Carlisle, 
PA 17013, Tel: 717-243-2011, TWX: 510-6~2285, FAX: 
717-243-1672; EmpL: 125; Sis. Mgr: Lee Kingsborough 

HOFFMAN PRODUCTS, Premier Industrial Corp., 170 
Allen Blvd., Fanningdale,NY11735, Tel: 516-293-5244, 
TELEX: 14-4578; ~: 30; SIs. Mgt: Neil DeMaria; Dist. 
Mgt: J. Dunnells 

HOKE INCORPORATED. 1 Tenakill PI<, Cresskil~ NJ 
07626, Tel: 201-586-9100. TB..EX: 135428; SIs. Mgr: 
Mark Christensen; Dist. Mgr: Len Messina 

HOLADAYINDUSTRIES, INC, 14825 Martin Drive, Eden 
Prairie, MN 55344, Tel: 612-934-4920, TB..EX:290922, 
FAX: 612-934-3604; EmpL: 29; SIs. Mgr: Burton Gran 

HOLIDAY"HAMMOND CORP. 220 s. 2nd Street. Waco, 
TX 76701, Tel: 817-756-7401; EmpL: 30; SIs. Mgt: Pat 
Holiday 

HOLLE)(, INC, SeeCabletest Products Co. 

HOLLlNGSEAD INTERNATIONAL, 13701 Excelsior 
Drive, Santa Fe Springs, CA 90670, Tel: 213-921-3438, 
TELEX: 691-462, FAX: 213-921-6313; Sis. Mgr: Doug 
Wagner 

HOLLIS ENGRG., INC, Charron ·Ave.. Box 1189, Nashua, 
NH 03061, Tel: 603-889-1121, TWX: 71~228-1891; EmpL: 
121; SIs. Mgr: R Abercrombie 

HOLLIS ENGRG.lWIRE-WRAP, 15 Charron Ave.. 
Nashua, NH 03061, Tel: 603-889-1121, TB..EX: 71~ 
2281881; EmpL: 250; Sis. Mgr: Gary Barrett 

1..1 ~® HOLMBERG 
7~ ELECTRONICS 

FAX: 803-472-8568 
HOLMBERG ELCTRNS., Asheville Hwy. Inman, SC 

29349, Tel: 803-472-4141, TWX: 81~2302; Empl.: 
300; Sis. Mgr: Kerry Holmberg .......... C'1385-1387 

Local Sales Offices & Reps 
AL Hunlsville, Beacon .. .. .. .. .. .. .. .. .... 205-881-5031 
AZ. Scottsdale, SMS & Assocs. ....•...... 602-996-0631 
AR Mabelvale, Erickson SIs. Inc. . . . . . . . . . . 501-455-0618 
CA EI Monte, Cook Entprs. ................ 213-886-2120, 

816-442-3884 
CA Solana Bch, Cook EnIprs., Inc. ........ 619-584-0936 
CO DenVer, Donohue Sis. Co. ............ 303-455-1719 
FL Maitland, EIR, Inc. ......... .. .. .. .. .... 305-660-9600 
GA Atlan1a, Beacon .. .. • .. .. .. .. .. .. .. .. .. 404-256-9640 
IL St Charles, XYZ Mktg. .... ........ .... 312-584-3001 
IN Indianapolis, JFCO,Inc. ............... 317-576'9363 
KS Overland PI<, Spectrum Sis. .......... 913-648-6811 
LA Chalmette, Erickson Sis., Inc. .. .. .. .. .. 504-271-1976 
MA Methuen, Key Sis. .................... 617-683-2928 
MI Grand Rapids, JFCO, Inc. ............. 616-245-4621 
MI Lake Orion, JFCQ, Inc. ................ 313-693-2053 
MO FloriSsan~ Spectrum Sis. ............. 314-631-1n5 
NJ Clifton, ROJ. Sis. Co, Inc. ............. 201-34~1515 
NC Raleigh. Beacon ...................... 919-787-0330 
OH Cleveland, JFCO, Inc. ................. 216-398-8300 
OH Dayton, JFCO, Inc. .................... 513-6~22 
OR Beaverton, EcUpse Mktg. Grp. ......... 503-642-1861 
PA Philadelphia, Check Assocs. .......... 215-467-3007 
PA Pittsburgh,JFCO, Inc. ................. 412-823-5400 
TX Austin, Erickson Sis., Inc........... ..... 512-244-3068 
TX Dallas, Erickson SIs. Inc. .............. 214-739-5833 
TX Houston, Erickson Sis., lric. ........... 713-266-1604 
UT Salt Lake CRy, ElectrodyrJe ........... 801-466-3801 
VA Herndon, Stinson Assocs. .•..•...•..• , 703-6~88 
WA Redmond, Eclipse Mktg. Grp. ......... 206-685-6991 
WA Spokane, Eclipse Mktg. Grp. .......... 509-922-3972 
PR Caguas, KD. Tronics ................. 809-746-0275 
Can Burlington, Ont, WhRe Radio Ltd. ..... 416-632-6894 

Local Distributors 
AL Huntsville, Marshalllnds.. . ........ ,... 205-881-9235 
AZ. Phoenix, Arizona Comps. Co. ••......• 602-269-5655 
AZ. Tempe, Bell Inds. ..................... 602-966-7800 
CA Anaheim, Pacesetter ............. ,. ... 714-777-4711 
CA B<!Imont, Loden, Inc. .... ,'............. 415-592-4600 
CA Buena PI<, Cypress/RPS.EIctms. .... 714-521-5230 
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Manufacturers and Sales Offices Directory 
CA Riverside, Elctm. Supp ................ 714-787-9220 
CA Sacramen1o, Integrated Elctms. ....... 916-424-5297 
CA San Diego. Elctrn Supp. .............. 619-693-8222 
CA Santa Ana, EI-Com Sis. ............... 714-432-6630 
CA Santa Clara, Cypress EIctms. ......... 409-980-2500 
CA Thousand Oaks. Bell Inds. ............ 805-499-6821 
CO Denver, CSID EIctms. . . . . . . . . . . . . . . . .. 803-292-9594 
CO Wheat Ridge, Cypress Elctms. ........ 303-431-2622 
CT Yalesville, Schaal Assocs. ............ 203-269-3779 
FL Ft Lauderdale. K.SM. Elctms. ......... 305-971-5900 
FL Largo. Lodan Elctms.. Inc. .. .. .. . .. . ... 813-586-2851 
FL Winter PI<., Deanco ................... 305-671-5100 
GA Atlanta, K.SM Elctms. ................ 404-456-2013 
GA Marietta. Deanco ..................... 404-429-0126 
IL Arlington Hgts.. Lodan Elctms. ........ 312-398-5311 
IL Crystal Lake. Sut>-Sarn,Inc. ........... 815-459-4139 
IL Lisle, Components, Inc. ............... 312-852-7707 
IN Indianapolis. Mar Elctms. ............. 317-633-6699 
MD Baltimore, Rasco/Beltimore .......... 301-529-0500 
MD Beftimore, Whitney Distrs. . . . • . . . . . . . .. 301-944-8080 
MD Beftsville, Rasco/Washington ......... 301-937-9100 
MD Gaithersburg. Deanco ................ 301-948-5444 
MA Burlington, Deanco,Inc. ............... 617-272-1506 
MA Burlington, Schaal Assocs. ............ 617-272-7940 
MA Hopedale, Tec-Con Elctms.. Inc. ...... 617-478-8544 
MI Farmington Hills, Adven1 Elctms.. Inc. 

MN Minneapolis. Bergquist Co. ........... . 
MO St Charles. Finnigan EIctms. ......... . 
NJ Fairfield. Deanco .................... . 
NJ Rockaway, Tonar Inds. ............... . 
NY Hauppauge, Schaal Assocs. ......... . 
NY fthaca, Deanco ...................... . 
NY Mt Vemon, OAR Indl. EIctm. SIs.. Inc. 

313-477-1650 
612-835-2322 
314-946-6201 
201-575-7960 
201-586-9000 
518-434-7100 
607-257-4444 

. . . . . . . . . . . .. . . . . . . . . .. . .. . .. . . . .. .. . .. 914-699-2224 
NY Rome, Rome Elctms. ... 315-476-2033,800-448-4403 
NC Raleigh, Century Elctms. .............. 919-782-2116 
NC Raleigh, Deanco ...................... 919-851-2065 
OH Dayton, Televox,lnc. .................. 513-454-1225 
OR Beaverton, Murphy Elctms. ........... 503-642-2001 
OR Lake OSwego, Bellinds. .............. 503-241-4115 
PA McKean, Advacorn, Inc. ............... 814-476-7774 
PA Norristown, Cenlury Elctrn Comps. ... 215-631-5400 
TX Addison, Connec/Tek, Inc. ............ 214-733-4411 
TX Dallas. Texas Connector Corp......... 214-484-7508 
VA Virginia Bch., Deanco ................. 804-460-3558 
WA Bellevue, Bellinds. ................... 206-747-1515 
WA Redmond, Murphy Elctms. ......•..... 206-881-1234 
EXP Irvine, CA, Product Supp. Co. ......... 714-250-0622 
Can Calgary, Alb, L A Varah, Ltd ......•.. 800-352-8250 
Can Edmonton, Alb.. LA Varah, Ltd ....... 800-661-7223 
Can London, Ont, C. M. Peterson Co, Ltd 

Can Nepgan, Ont, L A Varah, Ltd ........ . 
Can Oakville, Ont, L A Varah, Ltd ....... . 
Can Scarborough, Ont, carsten EIctms., ftd 

519-434-3204 
613-726-8884 
416-842-8484 

......•.......................... 416-495-7705/9999 
Can Vancouver, BC, L A Varah, Ltd . . .. . .. 604-873-3211 
Can Winnipeg, Manijoba, L A Varah, LId .. 800-665-7372 

HOLT INC., 9351 Jeronimo Rd., Irvine, CA 92718, Tel: 714-
859-8800, TELEX: 182704, FAX: 714-859-9643; FSC No.: 
44270; Empl.: 90; Sis. Mgr" Nina K. Abbott 

HOLUB INDS., See Blackburn, Div. of F L Industries 

HOMALITETM 

FAX: 302-652-4578 
HOMALlTE, INC., 11 Brookside Dr, Wilmington, DE 

19804, Tel: 302-652-3686, TWX: 510-600-0874; EmpL: 35; 
Sis. Mgr" Susan Stepchuck .•.................. S·1072 

HONDA CONNECTORS, See Mhotronics, Inc. 

HONEYWELL INC., Aerospace & Defense Grp, 
Honeywell Plaza, Minneapolis. MN 55408, Tel: 612-870-
5186, TWX: 910-576-2692; Empl.: 15,000 

HONEYWELL INC., Commercial Div, MN 27-7246, 
Honeywell Plaza, Minneapolis. MN 55408, Tel: 612,870-
5357; EmpL: 3000; Sis. Mgr" Doyle G. Adams 

HONEYWELL INFORMATION SYSTEMS, 200 Smijh 
St, MS 440. Wanham, MA 02154, Tel: 617-895-6000 

HONEYWELL MICRO SWfTCH DIV., .See Micro 
Switch, a Honeywell Division 

HONEYWELL OPTOELECTRONICS, 830 E. Arapaho 
Dr, Richardson, TX 75081, Tel: 214-470-4271, TELEX: 73-
0890, FAX: 214-470-4417; Empl.: 300; Sis. Mgr" Joe 
Tucker; Dist. Mgr" Dave Kimbrough 

HONEYWELl., Test Instruments Div., P.O. Box 5227, 
Denver, CO 80217-5227, Tel: 303-773-4700, TELEX: 
45793 DVR; EmpL: 1000; Sis. Mgr" V. Koppang 

HOOSIER MAGNETICS, INC, 110 N.E. 5th St, P.O. Box 
753, Washington, IN 47501, Tel: 812-254-1901, TELEX: 
650-254-9541, TWX: 812-254-551 0; FSC No.: 3160; EmpL: 
90; Dial. Mgr" Daniel Sudarsky 

HOPKINS ENGRG, 12900 Foothill Blvd., San Fernando, 
CA 91342, Tel: 818-361-8691, TELEX: 910380-5379; FSC 
No.: 02777; Ernpl.: 100; Sis. Mgr" Tom C. Hudson; Dist. 
Mgr" Torn C. Hudson 

HOPT, KARl., CO, 118 First Ave.. Atlantic Highlands. NJ 
07716, Tel: 201-291-0633, TELEX: 132496; EmpL: 400; 
SIs. Mgr" G.C. Ellis 

HOTPACK CORP., Heinicke Instrs, 10940 Dutton Rd., 
Philadelphia, PA 19154, Tel: 215-824-1700, 800-523-3608, 
TWX: 710-670-1694, FAX: 215-637-0519; FSC No.: 66; 
Empl.: 100, 

Hotpack is a manufacturer and is sold direct. To contact the 
salesman in your area call 800-523-3608 or 
215-824-1700. 

HOmNGER BALDWIN MEASUREMENTS, 139 
Newbury St, Framingham, MA 01701, Tel: 617-875-8282, 
TELEX: 94-8499; Empl.: 179; Sis. Mgr" Robert Haggerson 

HOUSE OF METAL ENCLOSURES, 500 W. 9th St, Box 
225, Hermann, MO 65041, Tel: 314-488-3111; Empl.: 50; 
Sis. Mgr" AP. Brigham 

HOUSTON INSTRUMENT, AMETEK, Inc., 8500 
Cameron Rd., Austin, TX 78753, Tel: 512-835-0900, TWX: 
910-874-2022; EmpL: 450; Dial. Mgr" Rod Schaffner 

HOWARD INDUSTRIES, Cyclops Ind., Inc, Box 287, 
MiKord, IL 60953, Tel: 815-889-4105, TWX: 910-642-2950, 
FAX: 815-889-4313; Ernpl.: 500; Sis. Mgr: Alan Mancuso 

HOWELL INSTRUMENTS, 3479 W. Vickery Blvd., Ft 
Worth, TX 76107, Tel: 817-336-7411, TELEX: 75-8233; 
FSC No.: 98869; Empl.: 180; Sis. Mgr" Luke Hawkins 

HARVEY HUBBELl., INC, 50 Edwards St, Madison, OH 
44057, Tel: 216-428-1161 

HUDSON INDUSTRIES, 36 Executive Drive, Hudson, NH 
03051, Tel: 603-880-7712, FAX: 603-680-7155; EmpL: 
170; Sis. Mgr" Armand L Carpenter 
.... . . .. . . .. .. . . .. . .. .. ... .. . .. . .. .. Co l060, 1854-1855 

Local Sales Offices & Reps 
NH Hudson, Hudson Inds. ................ 603-880-7712 

HUDSON TOOL & DIE CO., 18 Malvern St, Newark, NJ 
07105, Tel: 201-589-1800, TWX: 710-995-4445; FSC No.: 
02875; EmpL: 300 

HUGHES AIRCRAFT CO, Connecting Devices Div., 
17150 Von Karman Ave, Irvine, CA 92714, Tel: 714-660-
5701, TWX: 910-595-2523; FSC No.: 53669; Sis. Mgr" Bill 
Strobel 

HUGHES AIRCRAFT CO., Electron Dynamics Div, 
3100 W. Lomija Blvd., P.O. Box 2999, Torrance, CA 90509-
2999, Tel: 213-517-6000, TELEX: 67-7084, TWX: 91 0-347-
7321; Empl.: 1827; Sis. Mgr" Jerry H. Herman 

HUGHES AIRCRAFT CO., Industrial Products 
Division, 6155 EI Camino Rea~ Carlsbad, CA 92009, Tel: 
619-931-3000. TWX: 910-332-1393 

HUGHES AIRCRAFT CO., Microelctrns. Sys. Div, 
2601 Campus Dr, Irvine, CA 92715, Tel: 714-752-3800, 
TWX: 910-595-2435; Sis. Mgr" J. L Waters 

HUGHES MICROELECTRONICS CIRCUITS 
DIVISION, 500 Superior Ave.. P.O .. Box H, Newport Beach, 
CA 92658-8903, Tel: 714-759-2952, TWX: 910-596-1374, 
FAX: 714-759-2720 

HUGHEY & PHILLIPS, INC, 2162 Union PI, Simi Valley, 
CA 93065, Tel: 805-581-5591, TELEX: 182900, FAX: 805-
581-5032; FSC No.: 94295; Empl.: 21; Sis. MgT" Peter H. 
Johnson; Disl. Mgr" Peter H. Johnson 

HUGIN INDUSTRIES INC., 745 Distel Dr., Los AHos, CA 
94022, Tel: 415-961-2950, FAX: 415-961-6431; Empl.: 5; 
Sis. Mgr" Peter Hugin 

HYBRIC 

HULL CORP, Davisville Rd., Hatboro, PA 19040, Tel: 215-
672-7800, TELEX: 650-296-3800 Mel; EmpL: 200; Sis. 
Mgr" C. T. Lind; Dist. Mgr" J. T. Macinnes 

HUMISEAL DIV., Columbia Chase Corp, 28-60 BkIyn -
Queens Expwy, Woodside, NY 11377, Tel: 718-932-0800, 
TWX: 710-582-2141, FAX: 718-932-4345; FSC No.: 
99109;46058; EmpL: 150 

HUMPHREY, INC, 9212 Balboa Ave.. San Diego, CA 
92123, Tel: 619-585-6631, TWX: 910-335-2001, FAX: 619-
585-6873; EmpL: 220 

HUNTER STANLEY ELEC, 1813 Church St, Nashville, 
TN 37203, Tel: 615-321-0500; FSC No.: 21675; EmpL: 10; 
Sis. Mgr" W. D. Stanley 

HUNTER TOOLS, Easco/K-D Tools. 3575 Hemplend 
Rd., Lancaster, PA 17604, Tel: 717-286-4581, TELEX: 
848429; Sis. Mgr" George Gard 

HUNTINGTON ELECTRIC INC., P.O. Box 366, Dept 
EEM 87, Huntington, IN 46750, Tel: 219-356-0778; Sis. 
Mgr" Robert Smijh ............................. A'I942 

Local Sales Offices & Reps 
IN Hun1ington. HEI....................... 219-356-0758 
MA Burlington, Tri-Com Assocs., Inc ....... 617-272-8183 
MN St Louis Park, Parq Sis. ...•.......... 612-920-3643 
MO St Louis. Rep-Tronics ................ 314-576-9816 
PA Greensberg. Pro-Mark. . . ... . . .. .. .. .. 412-832-3800 

Local Distributors 
CA Fountain Valley, Comp. Center........ 714-979-0433 
CA Los Angeles. Cel Stete Elctms. ....... 213-933-8187 
CA Manhattan Bch, Prime Electro ...•.... 213-379-3842 
CA Monrovia, Daring ..................... 818-357-0021 
FL Ft Lauderdale, NRC EIctms., Inc. ..... 305-772-4500 
MO St Louis. Franklin Elctrns. ............. 314-933-5333 

HURRICANE ELECTRONICS LAB, P.O. Box 1280, 
Hurricane. UT 84737, Tel: 801-635-2003; FSC No.: 64109; 
Empl.: 14; SIs. MgT" C. FL Reave 

HURST MANUFACTURING CORP., Emerson Elec. 
Co, Box 326, Princeton, IN 47670, Tel: 812-385-2564, 
FAX: 812-386-7504; Empl.: 200; Sis. Mgr" Don Morrow 

HLfTSONINDUSTRIES, 1000 Hutson Cir, Frisco, TX 
75034, Tel: 214-377-3557, TWX: 910-860-5051; Sis. MgT: 
Bill Giles 

Hybricon 
FAX: 508-772-9263 

HYBRICON CORPORATION, 12 Willow Road, Ayer, MA 
01432, Tel: 508-772-5422, TWX: 710-347-{)654; EmpL: 74; 
SIs. Mgr" Janis K. Parker ...................... C'1727 

Harvey Hubbell over" ~I La~~~st 250 000 I • Relay & 
. ' • I SWitches 

In Stock I~ DIStributor 
~ In the World 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 
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HYBRIC 
LocsJ Sak;s Offices & ReM 

I'J.. HunISVllle, ElCtrn MIrs. Agts. •.••....•. 205-830-4030 
CA Riverside, Cal Tech Pro .............. 714--682-8506 
CA Santa Clara, BSN 1rK;....... ........... 408-727-1800 
FL !.ongwood, ElCtrn MIrs. Agts. .•.....•. 305-682-1202 
GA RosweI~ EIcIm. MIrs. Agts. .•........•• 404-992-7240 
IL Elmhurst, FIlS! Rep Co. .....•......... 312-530-2450 
MA Aye<, Hybricon Corp. '" ....•.... ...... 508-772-5422 

'MN MimeepoHs, George Ruseell & Assocs. 
.....•......••..•..•..•.......•........ 61lN154-1166 

NH Salem, OEM Mktg. & Sis. •...•........ 6Q3.893.OOO9 

NY Amsterdam, Traxonics Inc. ..... , ...•. ' .. 518-843-1445 
NY Elmont, Crane & Egert Corp. .......... 516-872-0800 
He EIcIm. MIrs. Agts. ..................... 704-365-0547 
PA Huntingdon Valley, Lynbar Grp.lnc. ... 215-947-3554 
VA Alexandria, Scott Data Corp. .......... 7~100 

HYBRID E:LECTRONICS CORP. 6 DeAngelo Dr. 
BedIord,MA 01730, Tel: 617-27~ FAX: 617-275-
3470; Err1ll: 12; SIs. Mgr: John Pan1aZIs 

HYBRIDS INTERNATIONAL LTD., Thick Film 
Division, 311 N. Undenwood Dr. Olathe, KS 66062, Tel: 
913-764-6400, 1WX: 91!H43-0029,FAX: 913-76+6409; 
Err1ll: 18; SIs. Mgr:AbduI GhaIoOr ..... A0 1478,1759 

HYBRID SYSTEMS,· Sipex Corporation, 22 Urmell 
Circle, Billerica, MA 01621, Tel: 617-667-11700, FAX: 617-
667-6310 

liD Hybridyne Inc. 

FAX: 602-791-3899 
HYBRIDYNE, INC., 2155 N. Forbes' Blvd, Tucson, AZ 

65745, Tel: 602-621HKlOl; EmpL:75; SIs. Mgr: stephen R 
McComb ....................................... A0 1738 

LocsJ Sales Offices & Reps 
AZ PhoenIlC, Wadsworth/Bryant........ .. 602-275-7366 
Cf' Hacienda HgIs.. Wadsworth/Bryant . , . 818-33().5592 
CA San Jose, West Engrg. ...... .. .. ...... 408-272-8881 
co Ft Coltina, Rep SIs. ," ........... " .. .. 303-226-1504 
IL Glenview, Crimson Engrg. SIs., Inc. . . . . 312-470'0024 
IN S. Bend, Steddick & Assocs., Inc. .. , . . . 219-282-1629 
MA Sudbury, Maroni Assocs. ............. 617-443-2170 
PA Wynnewood. Metz-Benham-Assocs., IrK;. 

...................................... , 215-896-7300 
TX Dallas, THT Sis. Co. .................. 214-783-1501 

HY-GAL ENGINEERING, 9650 Telstar Ave., EI Monte, CA 
91731, Tel: 818-444-4000, TELEX: 67-5548; FSC. No.: 
12199; Err1ll: 125; SIs. Mgr: D. Z. Chapman 

HYCOMP, INC. 165 Cedar Hill St. MarllJorotJ9h. MA 01752, 
Tel: 617-485-6300, 1WX: 71 Cl-347-1l365; FSC No.: 34707; 
Er.1pL: 65; SIs. Mgr: Steve Rubin 

HYLETRONIC8, Newtown Ad, Uttlelon, MA 01460, Tel: 
617-486-8911, 1WX: 71 Cl-347-1l656; FSC No.: 22534; 
Err1ll: 62; SIs. MgT: John W. Pell<ins 

Over 
100,000 

Indicators 
& LED's 
in Slock. 

lEE 

~ .. Over 
100,000 
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& LEO's 
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IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DlSTRIBUIDRS 
(213) 452·1229 

ManUfacturers and Sales Offices Directory 

1...1 ( H Y PER T E C H 
.... Co.RPORATION 

FAX: 619~562-4987 
HYPERTECH CORPORATIOtI. 1939 C Friendship 

0rIva, EI cajon, CA 92020, Tel: 619-562-1160; EmpL: 20; 
SIs. Mgr: Robert Guthrie ....................... 1)01267 

LocsJ lJIsttibutoI8 
.CA Mission Viejo, MicroIek ............... 714-77<>-3059 
CA Santa Clara, Electro Venture.......... 408-727-1553 
CT Fairfield, Tye & Assocs. ............... 203-255-6356 
FL Apopka. MoAoe Co. .................. 305-880-8326 
GA Mari_ MoAoe Co. .................. 404-992-5172 
IL Chicago, ComteI Midwest .. .. .. .... .. . 312-539-4838 
IL Glenview, Comtel Midwest . .. .. .. .. .. . 312-699-4800 
MO Silver Springs, J E S ...... .. .. .. .. .. .. 301-598-2620 
MN Eden Prairie, PEC/Levi ............... 612-934-4028 
NH Seabrook, Tye Assocs. ............... 603-474-5550 
NJ Rockaway, A &J Assocs. ............. 201-625-3169 
OH Cleveland, Comtellnstrs. ............. 216-442-8880 
TX Richardson, Jim Gray & Assocs. . .•... 214-699-9976 
EXP UJ<./Stevenage Herfordshire, REL Ltd. 

. , ............................... , ...... 043831-4433 
Ceo Mississauga, Ont. AQAP, Inc. ........ .416-890-5060 

HYPERTRONICS CORP., 16 Brent Dr. Hudson, MA 
01749, Tel: 617-568-0451, BOO-225-9228, TELEX: 95-
1152; FSC No.: 50541; EmpL: 125; Sis. Mgr: E Dalrymple 
.............. , .. , ... , ........... , ......... C0 1388-1392 

LocsJ Sak;s Offices & Reps 
AZ Scottsdale, TC EIctms. Sis., Inc. .....•. 602-994-5153 
CA Mountain VIf!JW, Leddy ~ ........ 415-969-6313 
CA N. Hollywood, Jewett Co. ............. 818-789-8103 
CO Commerce City, Wil6ams Assocs.... .. 303-289-5647 
CT Belhany, Reps. Corp. ................. 203-393-0024 
DC Washington, Tyler Griffin Co. .. .... .. .. .. .. ENI-4821 
FL Cassellberry, Southern Elctms. SIs. ... 305-332-4718 
IL Downers Grove, Momak Sis. ...... . . . . 312-936-8400 
IN Indianapolis, CC EIctms. .............. 317-255-1508 
KS Lenexa, Midwest Tech. Sis. ........... 913-888-1500 
MO Beltirnore, Tyler Griffin Co. ................ EN9-4621 
MA Wellesley, Reps. Corp. ................ 617-237-6476 
MN Bloomington, Mumco, Inc. ............ 612-654-4161 
NJ Wayne, G.T. Assocs. .................. 201-694-6040 
NM Albuquerque, Williams Assocs. .. , ... , 505-255-1638 
NY E Syracuse, R D. Sherman .. .. .. .. ... 315-433-1165 
PA Greensburg, Pro-Mark ................ 412-832-3800 
TX RIchardson, Milco Mktg. .............. 214-783-2716 
UT Salt lake City, Williams Assocs. ...... 801-485-6511 
WA Bellevue, ALE IrK;. .... .. .. • .. .. .. .. ... 205-455-4697 

HY-TEC INDUSTRIES, Div. of Topo Industries, Inc.. 
P.O. Box 91, Shoreham. NY 11786, Tel: 516-924-8686; 
SIs. Mgr: Tom Poole 

HYTEK MICROSYSTEMS, 980 University Ave., Los 
Gatos, CA 95030, rei: 408-395-2300, 1WX: 91G-597-5393; 
FSC No.: 57474; Err1ll: 300; SIs. Mgr: Greg Kizik; Dist. 
Mgr: RichaJd Fryhofl 

FAX: 714-998-5910 
ICC, INC, 1144W.GroveAve.,Orange,CA92665, Tel:714-. 

996-8310, TELEX: 4992245ICCUSA; ErnpL: 25 
.................. , ............... , . ..... .. C0 1394-1396 

Local Distribulots 
CA Manhattan Bch. Prime Electro Prods. 

........................... , .. .. .. . .. .. 213-379-3642 
CA Santa Ana, Cabal & Connector Warehouse 

......... , ..... , ......... ,............. 714-641-3009 
CA Santa Ana, Vision EIcIms., Inc. .:.,.... 714-261-6777 
CO Denver, Carlyle, Inc. .................. BOO-227-5953 
CT Manchester, IMS, Inc. ................. 203-649-4415 
CT Waltinglord, Mldstate EIctms. ...•.•... 203-265-9900 
MA Westboro, In Stock Prods. ............ 617-67G-5750 
MO St Louis, Franklin Elctms. . . . • • . . . . . . . . 314-993-5333 
PA Harrisburg, Cumberland EIctms. ...... 717-232-5989 
TX Houston, C8bIe & Connector Warehouse 

.............. , ................... ,.... 713-690-1241 
TX Irving, Cable & Connector Warehouse 

...................................... , BOO-232-5675 

VA Virginia Bch. Norfotk Wira & C8bIe EIec. 
...•..•.....•.....••....•...•• ,;....... 804-499-1100 

WA TUkwila, Carlyle, Inc. .................. 208-251-G700 

ICI INC, 1901. Petra La, Placentia, CA 92670. Tet 714-579-
7575; Err1ll: 10 

ICON, 156 Sixth St; Cambridge, MA 02142, Tel: 617-888-
5400, TWX; 710-321-1883; Err1ll: 81; SIs. Mgi: irvin L 
McKittrick 

ICQ-RALL Y CORPORATION, 2575 E Bayshote Ad, Palo 
Alto, CA 94303, Tel: 415-658-9900, FAX: 415-656-8378; 
FSC No.: 51705; EmpL: 45; Dist. Mgi.; BaIbara Enad/David 
Taub 

ICS ELECTRONICS CORP. 2165 Old DaIdand Ad, San 
Jose, CA 95131, Tel: 408-432-9009, FAX: 408-943-1745; 
EmpL: 26; SIs. Mgr: Robert H. Prosin; Dist. Mgr: Robert H. 
Prosin 

IC SENSORS, INC. 1701 McCarthy Blvd, Milpitas, CA 
95035, Tel: 408-472-1800, TELEX: 350086, FAX: 408-434-
6667; ErrpI.: 125; SIs. Mgr: Harold Joseph; Dist. Mgr: 
Harold Joseph 

IDEAL INDUSTRIES, 4450 Becker P~ Sycamore, IL 60178, 
Tel: 815-895-5181, 1WX: 910-639-0613; Err1ll: 700; SIs • 
Mgr: Glem Hollister 

IDEAL PRECISION METER. 214 Franklin St. Brooklyn. 
NY 11222, Tel: 212-383-6904, TWX: 71G-584-2160; FSC 
No.: 11707;10304-41; Err1ll: 150; SIs. Mgr: T. Bell 

IDE ASSOCIATES, INC. 35 Dunham Ad, Billerica, MA 
01621, Tel: 617-663-6678, TELEX: 4979780; EmpL: 40; 
SIs. Mgr: James Bender 

IDEC CORPORATION. 1213 Eiko Drive, Sunnyvale, CA 
94089-2211, Tel: 408-74Nl55O, TELEX: 34-0601, 1WX: 
91G-339-9383, FAX: 408-744-9055; EinpL: 60; SIs. MgT: 
Wallace Baldwin, NetL Sis. Mgr. 
.............................. a0 1073, 1494-1498, 1725 

Local Sak;s Offices & Reps 
I'J.. Birmingham, Bryco Co. ., ............ , 205-672-9760 
AZ Phoenix, Neel-Milier Sis. .............. 602-274-0898 
AR Jonesboro, Electro-Tech, Inc. ......... 501-932.Q366 
CA Laguna Hills, Western Automation .••. 714-859-6988 
CA Sunnyvale, Idee Corp. ................ 408-747-1l550 
CO lakewood, T.M.M.L.................... 303-232-1516 
FL Oldmar, Boggs & Assocs. ............. 813-655-1812 
FL Sarasota, Boggs & Assocs. ........... 813-351-3338 
IL Holfmen EstaIes, Bu-Netl Engrg. ... . . . 312-84$-8800 
IL Schaumburg, Idee Corporation ....... , 312-662-7867 
KS Overland Park, lMW ................. 913-383-1818 
MA Norwood, Hyland Assocs. .... ......... 617-762-0345 
MN Minnetonka, S. J. CoIHns & Assocs. ... 612-933-7661 
NM Albuquerque, T .M.M.L ................. 505-296-8893 
NY Mastic, Optimum SIs. ................. 518-758-0644 
NY Syracuse, Lachut EIctrL Sis. Inc. , . . . . . . 315-458-6480 
NC Kernersville, Heritage Sis. Assocs. .... 919-996-4374 
OH Cincinnati, James Murray & Assocs... 513-574-6500 
OH Cleveland, Matthew Haley Co. ........ 216-892-1820 
OH Perrysburg, Matthew Haley Co. ....... 419-874-0466 
OK Tulsa, Don Plummer Sis. Co. ......... 916-835-0979 
OR Portland, SPS EIctms. ................ 503-297-6919 
PA Carnegie, Brown-Yates EIctrL Equip... 412-221-4200 
PA Philac;lelphia, File-Walker, Inc. ......... 215-233-2100 
SC Taylors, Heritage Sis. Assocs. ......... 803-292-1723 
TN Knoxville, Tubbs Agy. ................. 615-577.Q689 
TN MerTlJhis, Electro-tech .. ;............. 901-372-4550 
TX Dallas, SWMktg. Assocs. ............. 214-341-8631 
UT Salt lake City, T.M.M.L ..... ,.......... 801-487-7676 
VA Alexandria, T.D.L ...................... 703'971-8962 
VA Richmond, DuMington & Assocs. .• ,.. 804-282-8383 
WA Redmond, SPS EIctms. ............... 208-323-4140 
Wi Appleton, Bu-Nell Engrg. .............. 414-733-4242 
WI Waukesha,Bu-NelI Engrg. ............ 414-784-0994 

IDENT A TRONICS, INC. 425 Uvely Blvd, Elk Grove, IL 
60007, Tel: 312-437-2654; 1-800-323-5403, TELEX: 
754319 CARD UD; SIs. Mgr: Gregg Powell 

IEC ELECTRONICS, 105 I\klrIOn St. Newark, NY 14513, 
Tel: 315-331-7742, TWX; 91G-240-6356, ESYLNK: 6290-
2827, FAX: 315-331-3547; EmpL: 650; SIs. Mgr: Frank 
Montabana; Dist. Mgr: Steve HotchIdss 

lEE, See Industrial Eictm. Engrs., Inc. 

IEI-ISKARAELECTRONICS INC. INC, Seelskara 
Electronics, Inc. 

704 North American offices only. For work;lwicle reps & distributors, see Vol. w. ' EEM1988 



Manufacturers and Sales Offices Directory 

FAX: 818-848-8872 
IERC, 135 W. Magnolia Blvd.. Burbank. CA 91502, Tel: 213-

849-2481, TWX: 910-496-2206, ESYLNK: 62951515; FSC 
No.: 98978; Empl.: 97; Sis. Mg,; Jim Smijh .... C01671 

Local Sales Offices & Reps 
AL Huntsville, Murcota Corp. ............. 205-539-8476 
P;z Scottsdale, BSE Inc. ....•............. 602-483-0373 
CA Frernon~ Vic/Tal SIs. ................. 415-851-6420 
CA San Diego, Coastal Elctm. SIs. ........ 619-459-4148 
CA Santa Clara. Ross MktIJ Assocs. ...... 406-988-8111 
CA Sherman Oaks. Wes-K Assoc.. Inc. . . .. 816-990-1302 
CO Danver, Eicom. Inc. ..•...............• 303-337-2300 
FL Boca Ralon, SIs. SpeciaRies .......... 305-395-5371 
FL Plant City, SIs. Specialists. . . . . . . . . . . . • 813-754-1329 
FL Temple Terrace, SIs. Specialists...... 813-988-0561 
IL Ml Pr~ Magnuson & Assocs. ... 312-956-0700 
IN Indianapolis. Magnuson & Assocs. .... 317-247-5108 
KS Leawood, Thunderbird Tech. SIs. & Svcs., Inc. 

....................................... 913-642-7220 
KS Wichija, Thunderbird Tech. SIs. ....... 316-684-3941 
MA Lexington. Hathaway Elctms..lnc ...... 617-661-7010 
MN Minneapolis. Magnuson Assocs. ...... 612-521-1235 
Me Maryland Heights. Thunderbird Tech. Sis. & Svcs..lnc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314-567-6488 
NJ Wayne. G. T. Assocs.. Inc. . . . . . . . . . . . . . 201-694-6040 
NM Albuquerque. Rep New Tech ......... 505-293-2582 
NY Roches1er, Ossman Comll SIs. Corp. 

NY Syracuse, Ossman Comp. SIs. Corp. .. 
NC Winston-Salem. Muroota Corp. ....... . 
OH Cleveland, Norm Case & Assocs. .... . 
OR Portland, Frank Jackson & Assocs. .. . 
PA Philadelphia. Kenneth B. Erdman Co. 

TX Houston, Barry SIs.. Inc. ............. .. 
TX Richardson, Barry SIs.. Inc. ........... . 
UT Saft Lake City, Eloom, Inc. .......... .. 
WA Redmond, Frank Jackson Assocs. ... . 
WI Milwaukee, Magnuson Assocs. ...... . 
Can Bu~ington, Ont, White Radio Ltd .... . 
Can Montreal. Que.. Whije Radio Ltd. . .... . 

Local Distributors 

716-424-4460 
315-437-7052 
919-722-9445 
216-333-0400 
503-645-8511 

215-224-1833 
713-784-5860 
214-234-0255 
801-485-7415 
206-881-7277 
414-933-8344 
416-632-6894 
514-481-0158 

AZ. Phoenix, Arizona Comps. Co. ......... 602-269-5655 
AZ. Tempe, Betatron Elctms. . .•.. .. . .. . ... 602-252-2112 
AZ. Tucson, Elliott Elctrn. Supp ............ 602-884-7394 
CA Anaheim, DECO Electronics. Inc. . . . . .. 714-63()'8252 
CA Canoga PI<.. TIm-eo Comp. Sis. ....... 816-992-5040 
CA Chatsworth. Jacon Fasteners & Elctrns. 

....................................... 816-700-2901 
CA Chatsworth, Mil-Cornm Distrs. 213-996-3111 
CA City of Industry, Ral Elctrns. ........... 816-966-8515 
CA San Diego, Deco Elctms. .......•..... 619-693-1595 
CA San Diego, EI-Com ................... 619-566-1988 
CA San Jose. Rose Elctrns. .............. 406-263-9700 
CA Santa Ana. EI-Com ................... 714-432-6830 
CA Sunnyvale. Power Supply Components 

CO Englewood, Indelco ................. .. 
·CT Bridgeport, Park Distrs., Inc. ......... .. 
FL Clearwater, Lynch Gentry Assocs. ... . 
IL MlPro~ Magnuson & Assocs. ... . 
MO Towson, Jon"",Maryland Elctms. .... . 
MA Billerica. A W. Mayer Co., Inc ......... . 
NH Hudson, C & H Elctms., Inc. .......... . 
NM Albuquerque. Betatron Elctms. ....... . 
NM Albuquerque. Ram Elctms. ........... . 
NM Albuquerque. Walker EIctm. Supp. . .. . 
NY Bohemia. Car-Lac Elctrn. Indl. Sis. ... . 
NY E. Syracuse. Modutex Corp. .......... . 
NY West Hempstead, March Elctms. ..... . 
OH Englewood, Argent Inds.. Inc. ......... . 
OR Pooland, United Radio Supp. 
PA McKeesport, Bema Radio ........... .. 
RI Providence. William Dendreta & Co. 
TX EIPaso,ERA ........................ . 
TX FooWo~h, C & W Supp ............. .. 
TX Houston, Lenart Co. ................ .. 
WA Redmond, Elwood Inds. ............. .. 
WA Seattle, Rose Elctms. ................ . 
WA Seattle. UnHed Radio Supp ........... . 
WA Spokane. Rose Elctms. .............. . 

406-737-1333 
303-694-9444 
203-366-7200 
813-433-2697 
312-956-0700 
301-823-5721 
617-229-2255 
603-862-1133 
505-344-2381 
505-262-0988 
505-883-2992 
516-567-4200 
315-437-7052 
516-485-4700 
513-636-8633 
503-233-5341 
412-751-5966 
401-861-2800 
915-855-3600 
817-831-0395 
713-225-1465 
206-881-7277 
206-721-4997 
800-547-4557 
506-624-8867 

FAX: 516-334-5988 
lET LABS, INC., 534 Main St, Westbury, NY 11590, Tel: 

516-334-5959; FSC No.: 62015; SIs. Mg,; Sam Sheena 
........................................... 0 01268-1274 

mmm 
ILC DATA DEVICE 
CORPORATION 

FAX: 516-567-7358 
ILC DATA DEVICE CORP., 105 Wilbur P~ Bohemia. NY 

11716, Tel: 516-567-5600, TWX: 31D-685-2203; FSC No.: 
19645; Empl.: 910; SIs. Mg'; J. P. Sheahan; Dist. Mg,; 
Marshall Lacoff . . . . . . . . . . . . . . . . . . . . . . . . . .. Do 1164-1165 

Local Sales Offices & Reps 
AL Huntsville. Montgomary MktIJ .. . . . . . .. 205-83()'0498 
AZ. Scottsdale, Fred Board Assocs. ....... 602-994-9386 
AZ. Tuscan, Fred Board Assocs. .......... 602-299-1508 
CA Garden Grove, ILC Data DYes. Corp. .. 714-895-9777 
CA Santa Clara. ILC Data DYes. Corp. .... 406-244-0831 
CA Woodland Hills. ILC Data DYes. Corp. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 816-992-1772 
CO Denver, Quorum 3 SIs. Grp. . . . . . . . . . .. 303-696-8480 
CT Canton Center, Dynemic Sis. of New EnIJ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-693-6567 
FL Clearwater Beach, Perrott Assocs. .... 813-443-5214 
FL O~ando, Perrott Assocs. .............. 305-296-7748 
GA . Norcross. Montgomary Mktg.. Inc. ..... 404-447-6124 
IL Des Plaines. Elctm. MktIJ ............. 312-296-2330 
IN Carmel, Giesting & Assocs. ........... 317-844-5222 
IN Fort Wayne. Giesting & Assocs. ....... 219-486-1912 
KS Lenexa. Dytec/SoUlh ................. 913-886-0215 
MA Burlington, Dynamic Sis. of New Eng 

........ , ............................. . 
MI Coloma. Giesting & Assocs. ......... . 
MI Livonia. Giesting & Assocs. .......... . 
MN Minneapolis. Comprehensive Techn .. . 
Me Maryland Hgts.. Dytec/SoUlh ........ . 
NJ Totowa. ILC Data Dves. Corp ......... . 
NM Albuquerque. Quatra Assocs. ........ . 
NY E. Rochester. Tri Tech Elctrns ........ . 
NY Endwell, Tn Tech Elctms ............. . 
NY Fayetteville. Tri Tech Elctrns. ........ . 
NY Fishkill, Tri Tech Elctrns. ............ .. 
NC Cary, Montgomary Mktg.. Inc. . ....... . 
OH Cincinnati, Giesting & Assocs. ....... . 
OH Euclid, Giesting & Assocs. .......... .. 
OK Tulsa. Bonser-Philhower Sis. . ....... . 
OR Forrest Grove. Venture Elctms. ...... . 
PA E. Lancaster, Electro Rep ........... .. 
PA pijtsburgh, Giesting & Assocs. ....... . 
TX Austin, Bonser-Philhower Sis ......... . 
TX Houston. Bonser-Philhower SIs. ...... . 
TX Richardson. Bonser-Philhower SIs. ... . 
UT Saft Lake City, Quroum 3 Sis. Grp. . .. . 
VT Burlington, Dynamic SIs. of New Eng. 

VA Vienna. ILC Data Dves. Corp. ....... .. 
WA Bellevue, Venture Elctms. ............ . 
WI Waukesha. Electron Mkt!J ........... . 
Can Montreal, Repoo E~grIJ .............. . 

802-863-6665 
616-468-4200 
313-476-8106 
612-886-7011 
314-569-2990 
201-785-1734 
505-821-1455 
716-385-6500 
607-754-1094 
315-446-2881 
914-897-5611 
919-467-6319 
513-385-11 05 
216-261.-9705 
916-744-9964 
503-357-5112 
717-299-5877 
412-963-0727 
512-346-9186 
713-782-4144 
214-234-8438 
801-943-9227 

802-863-6665 
703-893-7989 
206-454-4594 
414-547-1505 
514-694-1877 

ILC TECHNOLOGY, INC., 399 Java Dr., Sunnyvale, CA 
94089, Tel: 406-745-7900, TWX: 91 ()'339-9389; SIs. Mg,; 
Robert Turner 

FAX: 312-673-2850 
ILLINOIS CAPACITOR, INC., 3757 W. Touhy Ave, 

Linoolnwood, IL 60645, Tel: 312-675-1760, TELEX: 72-
4361; Empl.: 64; SIs. Mg,; C. Kurland .... A01086-1087 

Local Sales Offices & Reps 
CA Palo ARo, Mollard Mktg ................ 415-961-0456 
CA Woodland Hills, Illinois Capacijor, Inc. 

CO 
CT 
FL 
IL 
IN 
KS 
KY 
MA 
MI 
MI 
MN 

Denver, Undberg Co. ................ . 
Bristol. Technology Prods. Grp. ......• 
Pompano Bch., HHP & Assocs. ...... . 
Lincolnwood, Illinois CapaCitor, Inc. .. . 
Indianapolis. Precision Elctm. Comp. .. 
Overland, AEM Inc. .. ................ . 
Louisville, Precision Elec. Co. . ....... . 
Brookline. Technology Prods. Grp. ... . 
Farmington Hills, Tritech Sis. Inc. .... . 
Kalamazoo, TrHech West ........... . 
Golden Valley, Highland Elctrn. SIs. Co. 

800-323-3652 
303-756-5863 
617-731-0858 
305-971-5750 
312-675-1760 
317-842-3740 
913-886-0022 
502-897-0989 
617-731-0958 
313-553-7126 
616-382-5570 

....................................... 612-545-2123 
MS Jackson, Doby Assocs. ............... 601-981-1138 

ILLINO 
MO Hazelwood, Jim Moore & Assocs...... 314-731-2240 
MO Kansas City, Jim Moore & Assocs.. Inc. 

816-756-0262 
NJ Englewood Cliffs. Masir>-Esco. Inc. ..... 201-569-8868 
NM Albuquerque. Undberg Co. . . . . . . . . . . .. 505-881-1006 
NY Clinton. Advanced Camps. Corp. ...... 315-853-6436 
NY Endicott. Advanced Comps. Corp ...... 607-785-3191 
NY Hauppauge, Masin-Esca, Inc. ......... 516-273-3500 
NY N. Syracuse, Advanced Comps. Corp. 

315-899-2671 
NY Rochester, Advanced Comps. ......... 716-544-7017 
NY Scottsville, Advanced Comps. Corp. ... 716-889-1429 
NC Raleigh, Positive Comp. Sis. .......... 919-772-8073 
OH Dayton. Baehr, Greenleal & Assocs. .. 513-439-0724 
OH Westlake, Beehr, Greenleaf & Assocs. 

216-892-1770 
OH Worthington, Baehr, Greenleaf & Assocs. 

....................................... 614-847-0220 
OR Beaverton, Lusoombe Engl!J Co. ..... 503-636-8664 
PA Evans City, Baehr, Greenleaf & Assocs. 

PA Narberth, J. Bresson Assocs. ........ . 
TX Austin, A+D Elctms. ................. . 
TX Irvin!J A-I-D Elctms. ................. .. 
UT SanLake City, Undberg Co. ........ .. 
WA Renton, Lusoombe Engl!J Co. . ...... . 
WI Milwaukee, Erdman SIs. Co. . ........ . 

Local Distributors 

412-776-2151 
215-684-6460 
512-450-1938 
214-790-4761 
801-277-2643 
206-223-1541 
414-281-1330 

AL Huntsville, Hammond Elctrns. ......... 205-830-4764 
AZ. Phoenix, Arizona Comps. Co. ......... 602-269-5655 
AR Ft Smtth, Carleton Bates ............. 501-646-8201 
AR Little Rock. Carleton Bates . . . . . . . . . . . . 501-562-9100 
AR Pine Buff, CMeton Betes ............. 501-535-1354 
CA Anaheim, A to Z Elctms. .............. 714-832-1620 
CA Canoga PI<.. MyooIVickers Elctm Supp. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213-34()'2025 
CA Huntington Beh., Capacttor SpeciaRists Intl 

. .................................... ,. 714-643-1815 
CA Milpijes. Cal~omia Capacijor . . . . . . . . .. 406-262-6000 
CA Milpijes. Projections Unftd ............ 406-942-1717 
CA San Diego, Neumann Elctms. ......... 619-695-3005 
CA San Diego, Projections UnRd ......... 619-453-7900 
CA Tustin, Projections UnRd ............. 714-544-2700 
CO Colorado Springs, Kimball Elctrns. .... 303-526-7066 
CO Englewood, Indelco . . . . . . . . . . . . . . . . . .. 303-694-9444 
CT Norwalk. Cobra Comps., Inc. .......... 203-847-6442 
FL Ft Lauderdale, Hammond EIctrns. .... 305-973-7103 
FL Orlando, Hammond Elctrns. ........... 305-841-1010 
GA Norcross. Hammond Elctrns. . . . . . . . . .. 404-449-1996 
10 Boise, Kimball Elctms. ....•........... 206-342-3559 
10 Pocatello, Kimball Elctms. ............ 206-232-2201 
IL Chicago, NEP Elctrns. ................ 312-625-8400 
IL Northbrook. Classic Comps. .......... 312-272-9650 
IN Carmel. Mex Elctms. ................. 317-846-1323 
LA Shreveport, Carleton Betes ........... 316-636-9975 
MD Bensville, Rasco/Washington ......... 301-937-9100 
MD Columbia. General Radio Supp. . . . . . . . 301-995-8744 
MA Hopkinton, ADD EIctrns. Corp. ........ 617-435-5010 
MA Woburn, Loroor .. .. ... .. .. .. ... .. .. ... 617-935-5024 
MI Grand Rapids. Calder Elctms. ......... 616-696-7400 
MN Eitzen, Capacijor Assocs. ............. 507-495-3130 
MN Minneapolis. Bergquist Co. . . . . . . . . . . .. 612-835-2322 
MO Kansas City, Waners IOOL Supp. ...... 816-531-7015 
MO Springfield, Carleton Betes ............ 417-862-1699 
MO St Charles. Finnigan Elctms. .......... 314-946-6201 
NJ Camden, General Radio Supp. Co. .... 606-964-8560 
NJ Clifton, J-Mar Elctms. ................. 201-772-8400 
NJ Roselle. Lectron Ind .................. 201-245-5859 
NY Buffalo, Summtt Distrbg. .............. 716-887-2829 
NY E. Syracuse. Add Elctms. ............. 315-437-1835 
NY Elmsford, Ancar Elctms. .............. 914-592-7100 
NY Hauppauge. Breadline Elctrns. ........ 516-231-4100 
NY Johnson City, Help EIctrns. ........... 607-729-3528 
NY Victor, Add Elctms. Corp. ............. 716-924-4760 
NC Greensboro, Hammond Elctrns. ....... 919-275-6391 
OH Akron. Akron Elctm Supp. Co ......... 216-762-8818 
OH Cincinnati, Untted Radio,lnc. ....... , .. 513-761-4030 
OH Columbus. AESCO Elctms. ......... :: 614-882-6762 
OK Oklahoma City, Carleton Betes ....... 405-681-4446 
OK Tulsa. Anair Elctms.................... 916-252-5781 
OK Tulsa. Carleton Bates .............. , .. 916-25()'1626 
PA Readin!J GRS Elctms. ................ 215-375-4477 
TN Memphis, Carleton Bates ............. 901-365-3539 
TN Nashville. Carleton Bates ............. 615-244-3562 
TX Austin, ARair Elctms. .................. 512-837-4490 
TX Houston, Anair Elctms. . . . . . . . . . . . . . . .. 713-462-3029 
TX Richardson, Anair Elctms. ............. 214-231-5166 
TX Texarcana. Carleton Bates ............ 214-792-6923 
UT SaR Lake City, Kimball Elctrns. . . . . . . .. 801-326-2075 
WI Milwaukee, Badger Capacijor SIs. ..... 414-281-1330 
WI New Berlin. Classic Comps. Supp. Co. 

....................................... 414-788-5300 
WI New Berlin. NEP Elctms. .. . .. .. .. .. . .. 414-785-9100 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 705 



ILUNO 

Illinois Lock Company 

FAX: 312-537"'1881 
ILLINOIS LOCK CO., The Eastern Co. 301 

W. Hintz Rd., Wheeling, IL 60090, Tel: 312-537-1800; 
TWX: 910-651-0221; Empl: 120 
Local Sales Offices & Reps 

CA Los Angeles, Spectrum AssocS., ..... 213-641-4255 
CT New Br~ain, Kevin Kelaher Assocs. 

.........................•...................................... 203-224-9234 
CT W. Hartford, M-R TeeI) Sis., Inc ......... 203-521-2101 
FL Tampa, SRT MkIg ................................ 813-884-4805 
MI Farmington Hills, Fisher Sis. Assocs. 

................................................................ 313-553-9035 
MN Minneapolis, W. F. Just Co ..... : .......... 612-925-1220 
IVO SI. Louis, Thomas L. Dowell & Assocs. 

................................................................ 314-B49-4234 
NC Pineville, JWL Assocs .......................... 704-541-5750 
NJ Newark, Northeast Lock ..................... 201-777-7500 
NY New York, Cambridge Allen Assocs. 

................................................................ 201-464-0203 
NY Rochester, Mullahy-Welch Sis .......... 716-244-11 00 
OH Dayton, Shamrock Elctrn .. Sls ........... 513-258-1227 
PA Philadelphia, Instrmn. Specialties .... 215-742-0B9B 
1)( Dallas,MGR ........................................... 214-2385246 
WA Seattle, Frank J. Martin ...................... 206-523-7665 

Local Distributors 
CA San Leandro, Electro-Components 

................................................................ 415-352-521 0 
NJ Clifton, Northeast Lock ....................... BOO-524-2575 

b Industrial rf Devices, 
Inc. 

FULL LINE AUTHORIZED DISTRIBUTOR 

·m 
ELECTRIC SWITCHES 

INCORPORATED 

2478 Fletcher Dr, los Angeles, California 9D039 

213-660-;1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

FAX: 213-660-5130 
TVVX:910-321-2971 

B. • """ ;.::~.A.,:: .. R. ''"'411 .....• 
I e::=:.. 'J 

1. INCANDESCENT 4. PANEL MOUNT LED 5. NEON 

2. PANEL MOUNT 

SEE COMPLETE PRODUCT 
LINE UNDER SWITCHES 

SECTION 51DO 

FREE LlNECARD AND 
CATALOG 20EY ON REQUEST 

'CUSTOM ENGRAVING & TAMPO-PRINT TO YOUR SPECS. 

IMAGE GRAPHICS, INC. 917 Bridgeport Ave., Shelton, CT 
06484, Tel: 203-926-0100; FSC No.: 5MB67; ErnpL: 100; 
Sis. Mgt; Putnam Morgan 

IMAGE TECHNOLOGY METHODS CORP. 103 
MoodySt, WaIIheITI, MA 02154, Tel: 617-894-1720; EmpL: 
10 

Manufacturers and SaleS Offices Directory 
IMAGING TECHNOLOGY, INC.. 600 W. Cummings Park, 

Woburn, MA 01801, Tel: 617-~ TELEX: 948263; 
EmpI.: 95; SIs. Mgr: John Morrissey 

IMC COMPONENTS CORPORATION, 55 Eddy St, 
Providence, RI 02903, Tel: 401-273-6900 

Please call your local distributor. 

iQlli1X3 
FAX: 516-938-0752 

IMC MAGNETICS CORP. Exec: Off. 100 Jericho 
Quadrangle, sta. 221, Jericho, NY 11753, Tel: 516-936-
0600, TWX: 51 ()-221-2126; ErnpL: 1,300; SIs. Mgr: R 
Kinlner 

IMC MAGNETICS CORP. Eastern Dili. 570 Main St, 
Westbury, NY 11590, Tel: 516-334-7070, TWX: 51()-222-
4469, FAX: 516-334-n23 

IMC MAGNETICS CORP. Florida Division. 14025 N.W. 
60th Ave., Miami Lakes, FL 33014, Tel: 305-822-2558, FAX: 
305-825-3650 

IMC MAGNETICS CORP., IMC/Hansen, Box 23, 
Princeton, IN 4767(}()()23, Tel: 812-385-3415, FAX: 812-
386-6387; SIs. Mgt: George A Gilbert 

IMC MAGNETICS CORP. Thermal Products Group. 
100 Jericho Quad. sta. 221, Jericho, NY 11753, Tel: 516-
936-0600, TWX: 51()-221-2126, FAX: 516-936-0752; Sis. 
Mgt: R Lavochkin 

IMC MAGNETICS CORP. Universal Magnetics Corp. 
12627 Hidden Creek Way, Cerritos, CA 90702, Tel: 213-
926-0927, TWX: 91()-583-1355, FAX: 21a.926-2344; Sis. 
Mgr: Chuck Carlson 

IMC MAGNETICS CORP, Western Div. 12627 
Hiddencreek Way, Cerritos, CA 90702, Tel: 21a.926-0927, 
TWX: 91 ()-583-1355, FAX: 21a.926-2344; FSC No.: 99743; 
Sis. Mgt: Joe Guts 

IMEC CORP. 3065 Beyer Blvd., San Diego, CA 92154, Tel: 
619-690-2622; EmpL: 1400; SIs. Mgr: R '- Hill 

IMO DELA V AL INC. 325 Halstead St, Pasadena, CA 
91109-7087, Tel: 818-351-4241, TELEX: 200445 RCA, 
FAX: 818-351-0557; EmpL: 210 

IMO DB.A V At. INC. Cowles Rd, Plainville, CT 06062-
9990, Tel: 203-6n-1311, TELEX: 99-306, FAX: 203-747-
4244; ErnpL: 203; Sis. Mgr: M. W. Brown; Dist. Mgt: M. W. 
Brown ' 

I.MS EQUIPMENT, INC, See Worldnet Marketing, 
Inc. 

IMTRONICS INDUSTRIES, 11930 31st Ct N., St 
Petersburg, FL 33716, Tel: 81a.572-9010, TELEX: 566027 
IMTRON CWTR UD, FAX: 81a.572-9012; ErnpL: 10; SIs. 
Mgr: Steven a Cohen 

INCONIX CORP, See Hancock Electronics Corp. 

ELINI1 
FAX: 408-433-9330 

INDEK CORPORATION, 2360 Qume Dr. No. A, San 
Jose, CA 95131, Tel: 408-432-1199, TELEX: 
1764768JNA; ErnpL: 7; SIs. Mgr; Harry Wegner; Dis!. 
Mgt: Harry Wegner _ ... _ ........... _ ..... Co1672-1677 

Local Sales Offices & Reps 
AZ Pho!lnix, Sheller-Kahn Co., Inc. ....•.. 
CA San Diego, K-Tronics ......... _ ...... . 
CA San Jose, Veer .MkIg. ................ . 
CO Denver, lindberg Co. ................ . 
IN Granger, Gregory Sis. Co. ............ . 
MI Brighton, AP. Assocs. ................ . 
MN Eden Prairie, EIcIm. Innovators Inc. .. . 
MO Florissant, Dellron Co., Inc. ........... . 
NH AmhersLD. A Crowley .............. . 
NJ MeMIle, Dyne Rep ................... . 
NY Clarence Ctr. NIl-Tekneex MkIg., Inc. 

OH Columbus, Tom Mulligan Co. ....... .. 
Il Chicago, Brock & Cushman ........ .. 
PA West Chesler, PERCO Sales -........ . 
TX Rowlett, campion Sis. .............. .. 
VA Front Royal, Ellron Sis. Inc. .......... . 
WA Belmont, Quadra Sales ............. .. 
WA Redmond 
Can Rexdale, Ont, Bestec EIctmS., Ltd. ., .. 

Local Dist1ibutom 
CA S. san Francisco, Peters-de Laet .... . 
CA San Jose, Deine Prods. ..... , ....... .. 
CA Sebastopo~ First Source ............ .. 
CO Englewood, Industrial EIcIm. ......... . 
GA Norcoss, Applied Power ............ .. 
IL Palatine, OHM Electronics .......... .. 
MA Newton, l...stock Prod. .............. . 
MO St Louis, Beckwith EIec. ............ .. 
NJ Camden, G.M EIcIm. .............. .. 
OH Columbus, Thompson EIcIm. ....•.... 

602-257-9015 
619-549-7155 
408-432-1 B18 
303-758-9033 
21&-272-9626 
31a.22&-6550 
612-941-()830 
314-83&-0033 
603-673-7050 
201-665-0135 

716-741-9136 
614-457-2242 
312-622-4110 
215-793-1468 
21:4-475-8313 
703-635-7201 
206-883-3550 

416-674-1330 

40&-727-9440 
406-365-9100 
707-823-0220 
303-694-9444 
404-263-0421 
312-35&-5500 
617-B7()-5750 
314-343-6463 
609-964-8560 
614-226-6191 

INDEPENDENT CABLE, INC, 43 EIrm1d St, Hudson, MA 
01749, Tel: 617-562-9913;~: 120; SIs. Mgr: Gary W. 
Nace 

INDUCTIVE PRODS, INC. 11733 Markon Dr. Garden 
Grove, CA 92641, Tel:714-B91-2572;~: 10; SIs.Mgr: 
Timothy J. Scanlon 

Distributor 

INDUCTOR SUPPLY, 15204 Transistor Lane, Huntington 
Beech, CA 92649, Tel: 714-891-4524, 800-854-1881, 800-
472-6421, TWX: 497 9n5; ErnpL: 21; SIs. Mgr: CerIa Van 
DerMeulen ..................................... A·1231 
..................................... 694, 716, 725, 783 

INDUSTRIAL. COMPUTER DESIGNS, INC. 31264 La 
Baya Drive, Westlak!! Village, CA 91362, Tel: BI8-889-
3179; ErnpL: 35; SIs. Mgt: Bob Neville 

Local Distributors 
CA Los Gatos, Personal Computing Tools 

............... ,.. .. .. • .. . . .. .. .. .. .. .. . 40&-395-6600 
CA San Diego, ICS ....................... 61 &-279-0084 
CA San Mateo, Perx .. .. .. .. .. .. .. .. .... .. . 415-573-0801 
MA Danvers, Anasco ..................... 617-m-8888 

INDUSTRIAL CONTROL CO. 3100 Pineda Ave., 
Rockledge, FL 32955, Tel: 305-259-7105; Ernpl: 15; SIs. 
Mgr_' L Nobilio 

INDUSTRIAL DEVICES CORPORATION, 35 Pameron 
Way, Novato, CA 94949-6284, Tel: 415-883-3535, FAX: 
415-883-2094; ErnpL: 25 

INDUSTRIAL DEVICES, INc.. 260. Railroad Ave., 
Hackensack, NJ 07601, Tel: 201-489-8989, TELEX: 12-
7459, FAX: 201-489-6911; FSC No.: 91602; ErnpL: 200; 
SIs. Mgr: MIChael Diceglie ............... a·'13O-1134 

Local Sales Offices & Reps 
AL Huntsville, E.M.A., Inc. ................. 205-637-7363 
CA Los Angeles, Universal Camps. ....... 213-641-4255 
CA Mountain V_, Westech SIs. ......... 415-961-1422 
CO Englewood. Harthun Assocs., Inc. ..... 303-792-5000 
FL Casselberry, Southam EIcIm. Mkig. ... 305-831-2622 
GA Atlanta, E.M.A., Inc. .................... 404-448-1.215 
IL Chicago, K D. Engle .................. 312-539-1620 
IN Indianapotis, EIcIm. Mkig. Consfts. .... 317-253-1666 
MD Towson, Emie stelkovic Assocs. . .•.•. 301-321-6006 
MA Westborough, Anchor Engrg. ......... 617-870-0573 
MI E. DeIroiI, Fred Harris & Assocs. ...... 31a.n6-5430 
MN Minneapolis, EIec. Comp. Sis. ......... 612-833-2594 
MO St Louis,Lowell-~ Assocs. ..... 314-821-4050 
NJ Cherry Hil~ Ernie SteIkovic Assocs. •.• 609-667-4066 
NJ Manville, Dyno Rep ................... 201-665-0135 
NY Rochester, Apex Assocs. .. ........... 716-254,6050 
NC ReIeigh, E.M.A., Inc. ................... 919-847-8600 
OH Dayton, J. C. Hofste11er Co. .... ....... 51a.296-1010 
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Manufacturers and Sales Offices Directory 
OH Medina. J. c. Hofstetter Co. ........... 216-241-4880 
OR Hillsboro, Temco Northwest ..••...... 503-64~8375 
PA Hickory, J. C. Hofstetter Co. ........... 412-356-2305 
SC Greenville, EMA, Inc. . . . . . . . . . . . . . . . • . 803-233-4637 
TX Austin, R. F. Kimbell Co ............... 512-443-5284 
TX Houston, R F. Kimball Co. ............ 713-89<H1810 
TX Richardson, R F. Kimbell Co .......... 214-231-3447 
WA BoIhel~ Temco Northwest ............ 206-821-5434 
EXP NY, Hauppauge, Sager ElctrI. Supply Co. 

....................................... 516-346-1300 

Local DistJibutors 
AZ Phoenix, Dalis Elctm. Supp. .......... . 
CA Cypress, Sager Elctms. .............. . 
CA Fremon~ Allied Elctms. .............. . 
CA Gardena, Cal~. Switch & Signal ...... . 
CA Los Angeles, Elec. SwHches ......... . 
CA Milpitas Zael< Elctms. .............. .. 
CA Palo Alto, Zack Elctms. .............. . 
CA Pasadena, Empire EIctrn Distr. . ..... . 
CA S. San Francisco, Steven Engrg. ..... . 
CA San Diego, Shanks & Wright ......... . 
CA San Diego, Sigma Elctms. .......... .. 
CA San Francisco, Zeek EIctms. ......... . 
CA San Jose, Quement Elctms. ........ .. 
CA San Jose, Rose Elctrn Distrbg. Co. . .. 
CA Santa Monica, Mester Distrs. ......... . 
CA Tustin, Allied Elctms. ................ . 
eo Arvada, Denver Wintronics ........... . 
eo Denver, Allied Elctms. .............. .. 
CT Bridgeport, Park Distrs. .............. . 
CT Wallingford, Sager Electrical Supp .... . 
FL Pompano Bch., Allied Elctms. .....•..• 
FL Tampa, Specialty Distrbg. Co. ........ . 
FL W. Palm Beech, Nurmi Elctrn ........ . 
GA Atlanta, Wholesale Indl. Elec. . ....... . 
IL Elgin, Allied Elctms. .................. . 
IL Rockford, Mid-West Associated ...... . 
IL Villa Park, Melvin Elctms. ............ . 
IL Wood Dale, Electro-Kinetics ......... . 
IN East Chicago, ACRO Elctms. ........ . 
IN Evansville, Hutch & Son ............ .. 
IN Fort Wayne, Graham Elctrs. .......... . 
IN Indianapolis. Graham Elctms. •......•. 
IN South Bend, Genesi.s Elctms. .......•. 
IA Cedar Rapids, Bergquist Co. ......... . 
IA Cedar Rapids, Iowa Redia Supp. .•.... 
KY Bowling Grasn, Crescent Elctms. .... . 
LA Lafayette, Ralph's .................... . 
MD Rockville, CapHol Radio Whlsrs. ..... . 
MA Hingham, Sager Elec. Supp. ......... . 
MA N. Wilbraham, Indl. Comps. . ......... . 
MA Noowood, Gerber Elctms. ............ . 
MA Wilmington, Allied Elctms. ........... . 
MA Worcester, Goghlin Elect ............ . 
MI Flim Shand Elctms. ................ .. 
MI Livonia, Shand Elctms. .............. .. 
MI Saginaw, Shand Elctms. ............ .. 
MN Minneapolis. Bergquist Co. ........... . 
MN Minneapolis. Elctm. Center ........... . 
MN Minneapolis. Stark Elctms. ........... . 
MO Kansas City, Chelsea Inds. .......... .. 
MO Maryland Hgts., Chelsea Inds. ........ . 
MO st Louis. Van Sickle Radio-Elec ...... . 
NE Lincoln, Scott Elctm. Supp .......•..... 
NV Las Veges, Kiesub Elctms. .........•.. 
NJ Hanover, State Elctms. Parts ......... . 
NJ Oakland, Relay Spec. ................ . 
NJ Springfield, Route Elctms. ............ . 
NY Albany, E E Taylor Co ............... . 
NY BuIfaIo, SummH Distrs. .............. .. 
NY Hauppauge, Broadline Elctrns. ....... . 
NY Hauppauge, Sager Elctrl. Supply Co. .. 
NY Hempstead, Elctm. Equip. ............ . 
NY Mineola, Allied Elctrns. .............. .. 
NY ~ Vemon, QAR. Indl. Elctm. SIs. ... . 
NY Rochester, Simeona Elctrns. ......•... 
NY Rochester, Summit Elctms. .......•... 
NC Raleigh, Southeestem Radio Supp. ... 
OH Cincinnati, Hugh .... Peters ..........•. 
OH Cincinnati, United Radio .........•.... 
OH Columbus. Hughes Peters .......•.... 
OH Deyton, Stotts-Friedman Co. . ........ . 
OH Toledo, Warren Radio .............. .. 
OK Tulsa, PEl Genesis .................. . 
OR Portland, United Radio Supp. . ....... . 
PA Erie, REM Elctrns: .................. .. 
PA Harrisburg, Cumberland Elctrns. .....•. 
PA Philadelphia, PEl/Genesis ....•.....•. 
TN Memphis. Bluff City Elctrns. .........•. 
TN Nashville, Randolph & Rice .......... . 
TX Ft Worth, Allied Elctms. .............. . 
TX Houston, Altair Co. .................. .. 
TX Richardson, Altair Co ................. . 
TX San Antonio, Sherman Elctms. Supp. 

UT SaR Lake City, Standard Supp. ....... . 
VA Arlington, Arlington Elctrn Whlsrs. ..•. 
VA Glen Allen, Hermitage Distrs. ......... 

602-275-2885 
714-952-8899 
415-487-5250 
213-770-2330 
213-664-1141 
406-942-5432 
415-326-5432 
213-681-2711 
415-586-9200 
61~23~0176 
714-565-2000 
415-626-1444 
406-996-5900 
406-263-9700 
213-452-1229 
714-66~4190 
303-431-7161 
303-790-1662 
203-366-7200 
203-265-4600 
305-976-3008 
813-870-3315 
305-686-8553 
800-282-1857 
312-697-8200 
815-962-8036 
312-27~5015 

312-595-6700 
312-375-1269 
812-425-7201 
21~23-3422 

317-634-8202 
21~287-2911 

31 ~366-8733 
31 ~393-4510 
502-842-2444 
316-234-4507 
301-881-2270 
617-7~700 

413-596-3854 
617-3~2400 
617-942"()150 
617-756-8311 
313-743-8940 
517-79~2527 

313-691-3980 
612-635-2322 
612-371 -5200 
612-332-1325 
816-842-8556 
314-997-7709 
314-621 -5000 
402-466-8221 
702-733-3BBB 
201-887-2550 
201-337-1000 
201-37~7710 

516-436-7811 
716-887-2800 
516-231-4100 
516-346-1300 
600-845-1605 
516-246-2360 
914-69~2224 

716-326-3230 
716-334-8110 
91~826-2311 
513-351-2000 
513-761-4030 
614-294-5351 
513-296-5555 
41~246-3384 

916-622-8520 
503-233-7151 
814-453-5626 
717-233-5863 
215-673-0400 
901 -345-9500 
615-255-5601 
817-336-5401 
713-462-3029 
214-231-5166 

512-224-1004 
801-466-3371 
703-524-6256 
804-796-3830 

WA Redmond Murphy EIctms. ............ 206-881-1234 
WI Milwaukee, Marsh Elctms. ............ 414-475-6000 

FAX: 703-731-0847 
INDUSTRIAL DRIVES, A Kollmorgen Div., 201 Rock 

Rd., Radford, VA 24141, Tel: 703-63~2495, TWX: 710-
875-3743; FSC No.: 11384; Empl.: 343; Sis. Mgr: Wayne 
ColernanlRobert WhHe Jr.; DiS!. Mgr: Hurley Gill 
.......................................... B-1218-122O 

FAX: 818-376-1075 
INDUSTRIAL ELECTRONIC ENGINEERS, 7740 

lernona Ave., Van Nuys, CA 91405, Tel: 816-787-0311, 
TElEX: 472069314720120; Empl.: 425; Sis. Mgr: Darryl 
BloomlJ. HartIS. Spiegel; Dist. Mgr: J. Hart ... B-1074 

Local Sales Offices & Reps 
AL Huntsville, DHR Mktg., Inc. ............ 205-533-5165 
AL Huntsville, TMA Technlg. Mktg. Assocs. 

AZ 
CA 
CA 
CA 
CA 
eo 
CA 
CT 
FL 
FL 

Phoenix, Howe & Howe Sis, Inc ...... . 
Brea, Masco Elctrns., Inc. ............ . 
Campbel~ Leo Tech. SIs. ............ . 
Los Angeles, Masco Elctms., Inc. . ... . 
Vista, Masco Elctms., Inc. . ........... . 
Lakewood, Cristae-Meade Co. . ...... . 
San Jose, Class One Elctms. ........ . 
North Haven, K~chen & Kutchin, Inc .. . 
Largo, TMA T echnlg. Mktg. Assocs. .. . 
Melbourne, TMA Tech. Mktg. Assocs. 

205-863-7893 
602-284-7971 
714-529-0866 
406-376-9900 
714-52~66 

61~756-5562 
303-232"()287 
406-297-8666 
203-239-0212 
813-536-3796 

.. .. . . . . .. . .. . . . . .. .. .. . . . . . . . . . 305-676-3n6 
FL Orlando, TMA Tech. Mktg. Assocs. .... 305-657-3760 
FL Pompano Beech, TMA Tech. Mktg. Assocs. 

.. . . . . . . . . . . . ... . . . .. . . . . . . . . . . . . . . . ... 305-977-9006 
GA Atlanta, DHR Mktg., Inc. .... .. .. .. .. ... 404-451 -9848 
GA Norcross. TMA Tech. Mktg. Assocs. ... 404-446-3565 
IL Arlington Hgts., Phoenix Elctrn. Sis. ... 312-394-4422 
IL Highland Park, Bransky SIs. ...... . . . .. 312-433-2375 
IN Indianapolis. Wilson Tech. SIs. ........ 317-872-2513 
KS Lenexa, Midtec ....................... 913-541 -0505 
MD Hunt Valley, Marktron, Inc. ............ 301-626-1111 
MD Rockville, Marktron, Inc ................ 301-251-8990 
MA Burlingfon, KHchen & Kutchin, Inc. .... 617-2~2660 
MI Southfield, L H. Dickelman Co. ....... 313-353-8210 
MN ilumsville, 2M Sales, Inc .............. 612-890-7774 
NY N. Syracuse, Advanced Comps. Corp, Inc. 

....................................... 315-69~2671 
MO st Louis, Midtec .................. .... 314-275-8666 
NC Raleigh, DHR Mktg,lnc ................ 91~781-1961 

OH Richfield, Geotronix,lnc ............... 216-65~6100 

OH Trotwood, Gaotronix, Inc. ............. 513-252-6700 
OR Beaverton, Olson Tech. SIs. Corp. . .. .• 503-643-9488 
PA Allison Pk., Gaotronix, Inc ............. 412-487-1770 
PA Norristown, RJI ....................... 215-631-1414 
SC Greenville, DHR Mktg., Inc. . . . . . . . . . . .. 803-235-3594 
TX Dallas. MGR Elctms, Inc. .............. 214-236-5246, 

713-75~0187 

VA Springfield, Pantech .................. 703-451-5700 
WA Bellevue, Olson Tech. Sis. Corp ....... 206-883-7792 
WI Cedarburg, Bransky SIs. .............. 414-377-6837 

Local Distributors 
AL Birmingham, American Elctrns. . . . . . . .. 205-942-4656 
AZ Phoenix, Tri-TeI<, Inc .................. 602-371-0860 
AZ Tempe, CircuH Specialist Co. ......... 602-966-0764 
CA Garden Grove, Richey IWestern Elctrns. 

. ........................ 714-895-0060,600-227-0060 
CA Gardena, Calijornia Switch & Signal Co. 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... 213-536-9830 
CA Industry, Ral Elctrn. Sis., Inc ............. 816-966-8515, 

714-990-0922 
CA lakeside, Mouser Elctm. Corp ......... 61~~2229 
CA San Diego, RicheylWestem Elctrns ... 619-271-4511 
CA Santa Clara, RicheylWestem Elctms. 

CA Santa Clara, WaRronic Sis ............ . 
CA Santa MoniCa, Master Distrs .......... . 
CA Sunnyvale, Target Elctrns. Inc ........ . 
eo Denver, Integrated Elctms. ........... . 
CT East Haven, J. V. Elctrns. ............ . 

406-727-7411 
406-727-1200 
213-452-1229 
406-734-5611 
303-292-6121 
203-469-2321 

INDUST 

CT Wallingford, Cronin EIctms. ........... 203-265-3134 
Fl Alamonte Springa, Pioneer Technlgs. Grp., Inc. 

.. .. .. .. . . . .. .. .. .. .. .. .. 305-634-9090,800-432-6094 
FL Miami, Elctrn Equip. Co, Inc ............ 305-871 -3500, 

800-432-1235 
GA Norcross. Wh~ehead EIctms. ......... 404-923-6667 
Il Bensenville, Voyager Elctrns. Corp .... 312-860-1300 
IL Chicago, Bell Inds. .................... 312-840-1910 
IL Chicago, Newark Elctms. ............. 312-764-5100 
IL Elgin, Allied EIctms. .. . . ... .. . .. .. .. ... 312-697-8200 
IL Elmhu~ Semiconductor Specialists. Inc. 

....................................... 312-27~1005 

IL Northbrook, Classic Comps .......... 312-272-9650 
IN Carme~ Mex Elctms., Inc. ............. 317-84&1323, 

BDO-692.-6039 
MD GaHhersburg, Pioneer Technlgs. Grp., Inc. 

....................................... 301-921..()660 
MD Jessup., Treeko EIctrns., Inc. ......... 301 -792"()112 
MA Billerica, A W. Mayer Co, Inc. ......... 617-667-6900 
MA Needham, Cronin Elctms., Inc. ........ 617-449-5000 
MI Grand Rapids. S-F EIctrn Supp. Inc. .. 616-45~0216 

MI Southfield, Michigan Lectrols Corp. .... 313-353-1350, 
8QO-445-5714 

MN Minneapolis. Stark Elctms. ............ 612-332-1325 
MO Kansas City, Semiconductor Specialists. Inc. 

. . . .. .. .. . . . .. . . .. .. . . . . . .. . . . .. . . . .. .. 816-452-3900 
MO Maryland Hgts., Chelsea Inds. ......... 314-997-7709 
NM Albuquerque, Betatron Elctms. ........ 505-821-1122 
NM Albuquerque, Inll Elctms. ............. 505-293-3497 
NY Farmingdale, Pride Elctms. ........... 516-293-4020 
NY Farmingdale, SAl ..................... 516-293-2710 
NY Mamaroneck, Logicomp Elctms. ...... 914-696-9332 
NY Rochester, Masline EIctms. ........... 716-546-5373 
NC . Greensboro, Hammond Elec. ......... 919-275-6391 
NC Raleigh, So. Eastern. Elctms. .......... 91~826-2311 
NC Winston-Salem, Kirkman Elctrns. ...... 91~722-9131 

OH Cleveland, Alpha Distr. Corp. .......... 216-659-7100 
OH Dayton, The Stotts-Friedman Co. ..... 513-296-5555 
OK Oklahoma City, Electro Entrs., Inc. .... 405-427-6591 
PA Philadelphia, Herbach & Rademan, Inc. 

....................................... 215-426-1700 
PA Philadelphia, PElf Genesis Elctrns. .... 215-673-0400 
SC Greenville, EMSCO ................... 803-233-4121 
SC Taytors. Cantrell Whls. ................ 803-266-1194 
TN Knoxville, MA<rl ..................... 615-966-4143 
TX Austin, Southwest Elctms. ............ 512-837-8971 
TX Austin, The Altair Co. ................. 512-637-4490 
TX Farmers Branch, Force Elctms. Inc. 01 Texas 

....................................... 214-247-9955 
TX Fort Worth, Allied Elctms. ............. 817-336-5401 
TX Houston, Force Elctrns. Inc. of Texas 

TX Houston, The ARair Co. .. ............ . 
TX Richardson, Southwest Elctms. ...... . 
TX Richardson, The Altair Co. .. ........ .. 
TX Stafford, Southwest Elctrns. .......... . 
WI Mequon, Taylor EIec. Co. . ........... . 
WI Milwaukee, Marsh Elctms. ........... . 

713-561 -8844 
713-462-3029 
214-234-3050 
214-231-5166 
713-240-4000 
414-241-4321 
414-475-6000 

INDUSTRIAL ELECTRONIC HARDWARE CORP., 
109 Prince St, New York, NY 10012, Tel: 212-677-1881, 
TWX: 710-581-4338, FAX: 212-674-1046; FSC No.: 97913; 
Empl: 250; Sis. Mgr: Louis Roberts; Dis!. Mgr: Louis 
Roberts .................................. C-1397-1399 

Local Sales Offices & Reps 
AL Huntsville, Cartwright-Bean ........... 205-830-1540 
AZ Phoenix,KnightCO .................... 602-994-1311 
CA Los Angeles, Knight Co .. .... ......... 213-670-2833 
CA San Diego, Knight Co ................ , 61~743-5136 

CA San Jose, OCI Assocs. ............... 406-432-1070 
eo Denver, Advance Technlg. ............ 303-796-4200 
FL Orlando, Cartwright-Bean ............. 800-432-6714 
GA Atlanta, Cartwright-Bean ........ .. .. .. 404-366-0160 
IL Orange, Heartland .................... 312-577-9222 
IN Kokomo, Schillinger Assocs .......... 317-452-4057 
KS Kansas City, Midtec .................. 913-541"()505 
MD Ellicot City, Techn. Sis. ................ 301-461-2400 
MA Plainview, ET Assocs. ................ 617-695-4700 
MN Maple Grove, Design Technlg. ........ 612-424-7605 
MO St Louis. Midtec ...................... 314-275-8866 
NJ Sicklerville, Brown Assocs. . . . . . . . . . . .. ~2~2240 
NJ West Field, Arlec ..................... 201-233-4113 
NY Pittsford, Franklin SIs. ................. 315-793-3161 
NY Ronkonkoma, PMR ................... 516-467-8200 
NC Raleigh, Cartwright-Bean ............. 91 ~876-413O 
OH Medina, Hofstetter Co. ................ 216-241 -4860 
OR Beaverton, Eclipse Mktg. ... . • . . . . . . . .. 503-642-1661 
TX Dallas. Comptech .... ...... .. .. .. .. ... 817-265-6007 
WA Redmond, Eclipse Mktg. .............. 206-885-6991 

INDUSTRIAL FABRICATING CO, 481 SheRon Ave., 
Harnden, CT 06517, Tel: 2~787..g111; Empl: 30; Sis. 
Mgr: Ray Peterson 

INDUSTRIAL INDEXING SYSTEMS, INC, 626 Fishers 
Run, Victor, NY 14584, Tel: 716-924-9181; Empl.: 30; SIs. 
Mgr: Raymond F. Coller 
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INDUST 
Local S&Ies Offices & Reps 

IL Clearview, Microcon, Inc. ............. ; 312-390-0290 
MA Southborough, Motion Engrg. ..•.•..•. 617-485-2144 
NY East Rochester, A & 0 DYes. • . . • . . • . .• 716-385-2n8 
PA Media, Homersmith, Inc. ,............. 215-543-2434 

Local Distributors 
~ Grand Rapids, Ackerman EIee. ........ 616-459-8327 
OH Cincinnati, Tapco Prods, Inc. ..•...•.. 513-683-4481 
WI Oneida, Mel Inds., Inc. ..............• 414-434-1500 

INDUSTRIAL MIDWEC CAPACITOR CORP, 4902 
Tollview Dr, Rolling Meadows, IL 60008, Tel: 312-5n-
0120, TWX: 91 ()..687-3375, FAX: 312-398-0318; EmpL: 
100; SIs. Mgr: Dele Rasmussen 

FAX: 516-883-7155 
INDUSTRIAL TEST EQUIPMENT, 21 Yennicock Ave., 

Port Washington, NY 11050, Tel: 516-883-1700; FSC No.: 
99074; SIs.Mgr:JayMonroe ............ 002120-2124 

INDUSTRIAL TIMER CO, 1500 Meriden Ad., P.O. Box 
3329, Waterbury, CT 06705, Tel: 203-753-2487 

INERTIAL MOTORS, 280 N. Broad St, Doylestown, PA 
18901, Tel: 215-345-1010, TELEX: 83-1633; EmpL: 17; 
SIs. Mgr: Joanne Dorr 

INFICON LEYBOLD-HERAEus, INC. See Leybold 
Inficon, Inc. 

INFINETICS INC. Friskem Div. 201 Vandever Ave., 
Wilmington, DE 19802, Tel: 302-658-2471, TWX: 510-666-
2332; SIs. Mgr: M Schwartz 

INFODEX, INC. 10 Venus Dr. Wolcott, CT 06716, Tel: 203-
757-9291, FAX: 203-757-9291 (x230); FSC No.: 09087; 
EmpL: 48; SIs. Mgr: E. H. Ulm 

INFO-LITE CORP •. See Dio-Rey and Crosspoint 

INFORMATION CONTROL., Dept EM7 9610 Bellanca 
Ave., Los Angeles, CA 90045, Tel: 213-641-8520, TWX: 
91 ()-32IH234; EmpL: 55; SIs. Mgr: carol J. Smith 

INFORMATION CONTROL CORP. Abacus Div. 
Dept EM7, 9610 Bellanca Ave., Los Angeles, CA 90045, 
Tel: 213-641-8520, TWX: 91 (}-326-7234; Empl: 50 

INFORMATION CONTROL CORP. 9610 Bellanca Ave., 
Los Angeles, CA90045, Tel: 213-641-8520, TWX: 91(}-
326-7234; EmpL: 30; SIs. Mgr: J. M Boyle 

INFORMATION TECHNOLGOY AD.S.9. P.O. Box 470, 
College Park, MD 20740, Tel: 301-n9-5110 

Industrial Timer 
Over •• 8 o~~esOO 
100.000,. Relays &. 
Timers ~J SWitches 

rn Stock. r rn Stock 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

ManUfacturers· and Sales Offices Directory 

Oc{?O 
(JUCJ 

> 
FAX: 716-657-7432 

INFORMATION TRANSFER INDL INC, Box 357, 
Holcomb, NY 14469, Tel: 716-657-7074; FSC No.: 55137; 
EmpL: 70; SIs. Mgr: John Dillman . 
............................. .001167-11611, 1276012n 

Local S&Ies Offices & Reps 
AZ SoottsdaIe, Luscombe Engrg. ........ . 
CA Pasadena, Luscombe Engrg. ........•. 
CA San Diego. Luscombe Engrg. ........ . 
CO Littleton, Pond ~ Inc. .......... . 
CT Marion, Polytek Assocs. ............. . 
FL Port Charlotte, John E. Wiseman Co. 

IL Schaumburg. Kenneth W. Mayers Co. 

IN IndianapoUs, Kenneth W. Meyers Co. 

IA Cedar Rapids, Kenneth W. Meyers Co. 

802-949-9333 
21~2000 
619-272-6600 
303-796-2904 
203-621-4542 

813-625-5740 

312-882-4808 

317-783-1030 

....................................... 319-363-8967 
MA Ashland, Polytek Assocs. ............. 617-881-4741 
MN' Minneapolis, Kenneth W. Mayers Co. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 612-920-7080 
NJ Oxford, Main Assocs.................. 201-889-7398 
OR Portland, Tasca . . . . . . . . . . . . . . . . . . . . . . . 503-245-6166 
PA Melrose Park, Robert Meyers Assocs. 

TX 
TX 
WA 
WI 

215-224-1663 
Houston, Sci. Sis. Co. ................. 713-460-9170 
Richardson, Sci. Sis. Co. .............. 214-231-6541 
Bellevue, Tasca ........•............. 206-453-1414 
Brookfield, Kenneth W. Meyers. Co .... 414-784-3700 

INFRARED INDUSTRIES, INC. 12151 Research 
Parkway, Orlando, FL 32826, Tel: 3O~282-noo, TELEX: 
588908, FAX: 305-273-9048; EmpL: 80; Sis. Mgr: Thomas 
Chisholm 

INJECTORALL ELECTRONICS (WOMAN 
OWNED), 110 Keytand Court, Bohemia, NY 11716, Tel: 
516-563-3388 ..................... , ............ C-1123 

Local Sales Offk;;es & Reps 
AL Birmingham, John F. Russell Co. .. . . . . 205-822-2196 

Local Distributors 
AL Binningham, ACK Radio Supp. ....... , 205-322"()588 
AZ Tucson, Electronic City ............... 802-622-1173 
CA San Luis Obispo, Midstale EIcIms. Supp. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 805-543-2770 
CA San Rafael, EIcIms. Plus. . . . . . . . . . . . .. 415-457-()486 
CA Sunnyvale, Halted Specialties ...•.•.. , 408-732-1573 
FL Jacksonville, Mitchell EIcIms. ......... 904-358-8426 
GA Atlanta, Delta ••...••..•......•.•.•..•. 404-459-4800 
IL Lombard, Tron Elclrns. . . .. . . . . . . . . .. .. 312-6111-8900 
IN Evansville, Tri-state Supp. Co. ........ 812-423-4257 
IA Cedar Rapids, Iowa Radio Supp. Co. .. SOO-332-5296 
KY Louisville, P.I. Burkes ................. 502-589-3960 
MD Rockville, Capitol RedIo Whlsrs. •..•.. 301-861-2270 
MA Needham, Y.DJ. ....................... 617-449-1005 
MI Canton, The EIcIrn. Connection....... 313-595-6655 
NY EndIcott, Rogan Elclrns. .............. 807-754-3590 
NY Lindenhurst. RNJ EIcIms. ............. 516-226-2700 
NY Long Island City, Typeoo ............. 716-706-6666 
NY Richmond HiI~ Anchor •••• . . . . . • . . • • • . 212-848-2420 
NC Charlotte, Slayton EIcIms. ............ 704-375-6600 
OK Oklahoma City, Radio SUPP. Inc. .. .. .. 405-332-6127 
OR Beaverton, Norvac ................... , 503-644-1025 
PA Philadelphia, H.& R Elclrns. ........... 215-426-1700 
SC Charleston, Wholesale Indl. Elclrns. ... 803-722-2634 
TX Fort Worth. Sweico ................... 817-335-6521 
VA Roanoke, H. C. Baker .•.........•..•.. 703-344-9209 

~ INLAND MOTOR 

FAX: 602-458-2161 
INLAND MOTOR, 4020 E. Inland Ad., Sierra Vista, AZ 

85635, Tel: 802-459-115Q, TELEX: 62858, TWX: 91(}.973-
9869; Sis. Mgr: David Richards •.•.•..•.• a-1214-1217 

INLAND MOTOR, Kollmorgen Corp., 501 First St, 
Radford, VA 24141, Tel: 703-639-9045, TWX: 710-875-
3740; FSC No.: 11384; EmpL: 500 

INMARK CORP. 147 West Cedar St, Norwalk. CT 06854, 
Tel: 2Q3-866-8474, TELEX: 99-6419, FAX: 203-866-0918; 
Sis. Mgr: Thea Notaras 

INMOS CORP. P.O. Box 1'sooO, Colorado Springs, CO 
80935, Tel: 303-630-4000 Ext 4454, TWX: 91(}-$20-4904; 
Empl: 300; SIs. Mgr: Don Canigan; Dist. Mgr: Jackson 
Cole 

INNOVATEK MICROSYSTEMS, INC. Smithfield Ad., R1 
Box 104, Millerton, NY 12546-1172Q, Tel: 914-373-0003, 
1ClEX: Easylink 62264170; EmpL: 8; SIs. Mgr: Paul F. 
Fitts 

INNOVATIVE ELECTRONIcs. INC. Dynatech 
Corporation. 10110 USA Today Way, Miramar, FL 33025, 
Tel: 305-432-0300, FAX: 305-432-0705; EmpL: 32; SIs. 
Mgr: Marshall Roper 

INRECO, See Ranscolndustries 

INRESCO, INC. 654 Ocean Road, PI. Pleasant, NJ 08742, 
Tel: 201-8112-5881; EmpL: 16; SIs. Mgr: G. L Martin 

INSTRON CORP. 100 Royall St, canton. MA 02021, Tel: 
617-828-2500, TELEX: 924434; EmpL: 1000; SIs. Mgr; 
Lawrence Frost; DiS!. Mgr; Patrick Heck 

INSTRULAB, P.O. a 98, Dayton. OH 45404, Tel: 513-223-
2241; EmpL: 22; SIs. Mgr: Phitip C. Alderton 

FAX: 312-543-6244 
INSTRUMENTATION " CONTROL SV5., 520 

Interstate Ad, Addison, IL 80101, Tel: 312-543-62OQ, 
TELEX: 271503 ICS UR, TWX: 91 (}-991-5945; EmpL: 50; 
Sis. Mgr: Donald G. Baftzer; DiS!. Mgr: Sue Earnest 
.................... ,. ...•.... .. .... ... 801499; 002125 

Local Distlibulors 
NC Raleigh. AIRed EIcIms. ................ 800-638-1381 

Loc81 Sales Offices & Reps 

Industrial Control Component Reps. 
FL Orlando, Wemdli Assocs. ............. 305-851-1923 
IL Elmhurst, F.F.lHill-Gray Inc............ 312-832-4101 
IN Indianapolis, EMC.I. .................. 317-253-1668 
MA Randolph. Elclrl Agencies ....•..••... 617-961-4330 
NJ Whippliny, Robert SmRh Assocs. . . . . . . 201-540-0204 
NY Plainview, R Smith Assocs. .•......... 516-681-3155 
PA Willogrove, Delta Tech. ...........•... 215-657-7250 
Can Downsview, Ont, EPT Instrs. ..... .•... 416-665-3n2 

Power Conditioning Reps. 
AL Birmingham, C. S. Phillips Co. . . • . . . . . . 205-870-0640 
MA Randolph, EIclrL Agencies ..•.•..•••.• 617-961-<1330 
FL Orlando, WemdIi Assocs. ............. 305-851-1923 
IN Indianapolis, E.MC.I. ....•........•.... 317-253-1668 
NJ Spring Lake, CPN Assocs. .......•.... 201-n4-s224 
NY Brentwood, CPN Assocs. •..•....•..•• 516-273-8348 
NY Hyde Pk. CPN Assocs. ..•..........•. 914-229-7395 
NC Charlotte, Fred Lekson Assocs. ....... 704-538-1668 
PA Willow Grove, Delta Tech. ............ 215-657-7250 
TX Houston, Gettys.fads-Adair .......... 713-827-7155 
Can Downsvlew, Ont, EPT Inds. ........... 416-665-3773 
AL Huntsville, Allied EIctms. .............. SOO-241-7122 
CA Canoga Park, C & A EIcIms. .......... 818-340-6022 
CA Hayward, Allied EIcIms. •.........•.... 415-487-5250 
CA Tustin, Allied EIcIms. .•..•.••.... ,.... 213-880-0090 
MA Wilmington, Allied EIcIms. .••.......•. 617-942-0150 
FL Pompano Bell., Allied EIcIms. ......... 305-486-0500 
GA Norcross. Allied EIctms. . .. . .. . .. . . . . . . 404-3n-3555 
GA Norcross, Automatic Controls Co- ..... 404-447-5644 
H.. Berwyn, 80B & W, Inc. ...........••... 312-749-1710 
IL Elgin, Ailed EIcIms. ................... 312-697-8200 
IL Rosemont. Advent EIcIms. ............ 312-297-8200 
IA Cedar Rapids, Advent EIcIms. ........ 319-383-0221 
IA Indianapolis, Advent EIcIms. .....•.... 317-872-4910 
MD Marlow Hgts.. Allied EIcIms............ 301-423-0161 
MI Farmington Hills, Advent EIctms....... 313-447-1650 
MN St PauP'owerrnation ................ 612-645-0781 
NY Hauppauge, N & L Instrs. .........•... 516-234-11797 
NY Mineola, AiRed EIcIms. ................. 516-248-2360 
OH Chagrin Falls, Comm-OrMi ........... 216-543-1328 
OH Warren. REM EIcIm Supp. eo.. Inc. ... 216-373-1300 
TX Brownsville, Garden Indl Grp. . . . . . . . .. 512-546-1612 
TX Ft Worth, Allied EIctms. ........•....... 817-336-5401, 

214-265-9341 
TX Ft Worth. Allied Export Svcs. .....•... 817-336-5401 

708 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
TX Garland, Powertronics ................ 214-272-4640 
WA Seattle, AHied EIctms. ...••.•••.......• 206-767-2827 
WI Fond du Lac, Fedco EIctms. •.....•... 414-922-6490 
WI Waukesha, Powermation ............. 414-542-2868 

INSTRUMENTATION MEAS. LAa, See Lockheed 
Electronics Co, Inc. 

INSTRUMENTATION PRODS, 3M Co, 300 S. Lewis 
Ad., Camarillo, CA 93010, Tel: 805-482-1911, TWX: 91()' 
336-1676; Empl: 500 

INSTRUMENTATION SERVICES, INC, 957 Winnetka 
Ave. N., Minneapotis, MN 55427, Tel: 612-544-6916, FAX: 
612-544-4687; Empl: 30; SIs. Mgr; G. Ryan 

INSTRUMENT ENCLOSURES, 9767 Glenoaks Blvd., 
Sun Valley, CA 91352, Tel: 818-768-4622, TELEX: 7()' 
5097, FAX: 818-767-4988; FSC No.: 62012; Empl: 28; SIs. 
Mg'; William a Taylor 

THE INSTRUMENT MART, 295 Community Dr, Gr9al 
Neck, NY 11021, Tel: 516-487-7430 

INSTRUMENT RESEARCH CO, Box 40207, Santa 
Barbara, CA 93103, Tel: 805-962-8336; EmpJ.: 6 

INSTRUMENT RESISTOR CO, See INRESCO/lnstr. 
Resistor 

INSTRUMENTS, INC, 7263 Engineer Ad., $Ie. G, San 
Diego, CA 92111, Tel: 619-571-1111, TELEX: 91().35(). 
7239 INST INC, FAX: 619-571-0188; FSC No.: 34563; 
EmpL: 28; SIs. Mgr; Ken Kalblell 

INSTRUMENTS & CONTROLS DIV, See 
Technology Systems Div., KRUG Intl 

rii::\ INSTRUMENTS 
~ FOR INOUSTRY. INC. 

FAX: 516-467-8558 
INSTRUMENTS FOR INDUSTRY, INC.,731 Union 

Parkway, Ronkonkoma, NY 11 n9, Tel: 516-467-8400, 
TWX: 51 ()'222-0876; EmpL: 25; SIs. Mg,; Ethel Smarz 
.......•............•...... , ..................... 001012 

Local Sales Offices & Reps 
AL Eva, Barr EJctrn Instrs. .. . . • . . . . . . . . . .. 205-796-7533 
AL Huntsville, SCientific DYes. S.E . . . . . . .. 205-536-1969 
AZ Mesa, DJM EIctms. .......•........... 602-820-4030 
CA Sunnyvale, DJM Elctms. .....•.•...... 408-749-6936 
CA VaJencia, DJM Elctrns. .......•........ 805-255-3291 
CO Englewood, R A Mayes Co ........•.. 303-761-9447 
CA San Diego, DJM Elctms. .............. 619-728-1266 
FL Orlando, Scientific DYes. S.E . . . . . . . . . . 305-641-8180 
IA Cedar Rapids, EIR Co ................. 319-395-7500 
MD Laure~ CSDS, Inc. .................... 301-49().3600 
MN Minneapolis, Deerland Distrs. ......... 612-331-6433 
Me Kansas City, ElR Co. .................. 816-452-7030 
Me Leasburg, ElR Co. .................... 314-895-4100 
NH Hudson, EMC Sis., Inc. .. .. .... .. .. .... 603-889-5751 
NJ N. Plainfield, Brady Co. ............... 201-755-7900 
NM Albuquerque, FL A Mayes Co. Southwest 

. . .. . . .. .. .. .. . .. .. . . . .. .... .. . .. .. .. .. 505-292-2330 
NC Winston-Salem, SCientific DYes. S.E.. 919-765-5776 
OH Cincinnati, Bill Teplilz Assocs. ........ 513-481-1648 
OH Cleveland, Bill Teplilz Assocs. ....... '. 216-439-3265 
PA Sewickley, Bill Teplilz Assocs. ........ 412-741-3628 
TX Austin, Scientific DYes. .... , .. ,........ 512-388-3982 
TX Houston, Scientific DYes. ............. 713-376-8666 
TX Richardson, Scientific DYes. , ...... ,.. 214-231-8016 
WI Milwaukee, Deerland Distrs. .......... 414-784-1414 

INSTRUMENT SPECIALTIES CO" P.O. Box A, 
DelewareWater Gap, PA 18327, Tel: 717-424-8510, TWX: 
51().671-4526, FAX: 717-424-6213; EmpL: 300; Sis, Mg,; 
Thys Rienstra .... , ...... , ........ , .. ,.... C.1748-1749 

Local Sales Offices & Reps 
AZ Phoenix, O'Donnell Assocs. .... , .. , . . . 602-944-9542 
CA San Jose, O'Donnell Assocs. ......... 408-432-1940 
CA Torrance, O'Donnell Assocs. ...... '... 213-539-9664 
CO Englewood, D. M Harthun Assocs., Inc. 

... , .. , ............................ , ... 303-792-5050 
ID Boise, Temco Northwest, .•..• . ... . .•. 208-345-2051 
MN St Pau~ Arkco SIs..................... 612-ro-7454 
NM Albuquerque, O'Donnell Assocs. S.W. 

......... , ........ , .. . .. . . .. . .. . .. .. ... 505-883-1030 
OR Hillsboro, Temco Northwest ....•..... 503-649-8375 
TX Dallas, J. M. Spell .... , ...... , .... , .... 214-62()'0040 

WA Bothel~ Temco Northwest ' ........... 206-621-5434 
Can Pickering, ant. A C. Simmonds & Sons, Ltd 

.................. , ............... , .... 41&-839-8041 

INSULCAST, Permagile, 101 Commercial St.. Plainview, 
NY 11803, Tel: 51&-349-1100, TELEX: 221720 PERM UR, 
FAX: 51&-349-1156; Sis. Mg,; William P. Flaim, NatL Sis. 
Mgr. 

INTECH, Instruments Div, 282 Brokaw Rd., Santa Clara, 
CA 95050, Tel: 408-727-0500, TWX: 91 ()'338-0254; EmpL: 
120; Sis. Mgr.. Howard Randall; Dis/, Mgt; Howard 
Randall 

INTEGRA, INC, 2368 Walsh Ave., Santa Clara, CA 95051, 
Tel: 408-727-9801, TWX: 91()'338-0585; FSC No.: 51162; 
EmpL: 14; SIs. Mgr: Len Johnson 

1k§1I 
FAX: 206-882-1990 

INTEGRATED CIRCUITS, INC., 10301 Willows Roads, 
P,O. Box 97005, Redmond, WA 98073-9705, Tel: 206-882-
3100; FSC No.: 50821; EmpL: 290; Sis. Mg,; D. T. 
Baughman ............... A.174O-1741; D.1754-1761 

Local Sales Offices & Reps 
AL Huntsville, Novus Grp. .... ' ...... , .. ,' 205-534-0044 
AZ Tempe, Gassner & Clark., ... " ....... 602-968-9037 
CA EI Toro, Martronix ......... ,.......... 714-858-0632 
TX Irving, Kite'EJctrn SIs. ., ... , ... ,....... 214-674-1330 
CA San Diego, Martronix .......... ' ...... 619-728-0384 
CO Parker, Tech. Mktg. Assocs. ........ ,., 303-641-3435 
FL Deerfield Bell., Krutek & Assocs. ', ... ' 305-427-4202 
GA Lilbum, Novus Grp. ................... 404-381-1015 
IL Elgin, Gassner & Clark Co. ............ 312-69&-9540 
IA Des Moines, Beams Co ............... 515-255-1148 
KS Shawnee Mission, Beams Co. ., ..... , 913-631-0300 
MD Owings Mills, Neal Deoul Assocs.,.... 301-363-4311 
MA Wakefield, Howard C. Jappe Co. ...... 617-245-9359 
MN Eden Prarie, Electromark , ...... '." .. 612-944-5650 
Me St Louis, Beams Co." .. , .. " ......... 314-569-1060 
MO St Louis, Beams Co. .... ' .......... ,.. 314-934-6448 
NJ Flanders, K & R Engrg. Sis. ....... ,... 201-584-5235 
NY N. Syracuse, Advanced Comps. Corp. 

... ' ........ " ........... ''' .... ' ..... , 315-699-2671 
NC Raleigh, Novus Grp. .. .. "............ 919-872-3966 
OH Cleveland, Arthur H. Baier Co. . ... ,... 216-461-6161 
PA Newtown, Vax Assocs. .............. , 215-86().2540 
TX Irving, Kite Electm. Sis. .............. " 41 &-674-1330 
Can Ontario/Scarborough, Bestec Elctms., Ltd 

,." ........ , ... ,., ...... ,.,., .. , ...... 41&-674-1330 

INTEGRATED COMPUTER SYSTEMS, 5800 Hannum 
Ave., Culver City, CA 90230, Tel: 213-417-8888, TELEX: 
4995168ICS LA; EmpL: 100; Sis. Mg,; John Valenti 

INTEGRATED DEVICE TECHNOLOGY, INC, 3236 
Scoll Blvd., Santa Clara, CA 95054-3090, Tel: 408-727-
6116, TWX: 91 ().338-2070; FSC No.: 61772; EmpL: 1200; 
SIs. Mg,; Joe Zabkar (VP); Dis!. Mg, .. Rick Keeling 

INTEGRATED DIGITAL PRODUCTS, 1470 N. Hundley 
St.. Anaheim, CA 92806, Tel: 714-666-1133; EmpL: 15; SIs. 
Mg,; Vince Imani; Dis!. Mg,; Meda Tharlson 

INTEGRATED MICROWAVE, 3422 Tripp Cl, San Diego, 
CA 92121, Tel: 619-259-2600, TWX: 91 ()'335-2037; FSC 
No.: 60656; EmpL: 75; SIs. Mg,; Randy D. Mouber 

INTEGRITY TECHNOLOGY, 105 Sana Way, $Ie. 230, 
Milpitas, CA 95035, Tel: 408-262-6640, TELEX: 697-2396, 
ESYLNK: MCI Mail:209837; EmpL: 12 

INTELCO, 8 Craig Road, Acton, MA 01720, Tel: 617-264-
4485, TELEX: 62923380; Empl.: 25 

Intelligence 
Povver Technology 

FAX: 805-987-0271 
INTELLIGENCE POWER TECHNOLOGY, 829 Flynn 

Rd., Camarillo, CA 93010, Tel: 805-484-4441, TWX: 91()' 
591-1893; EmpL: 35; SIs. Mg'; Sharon Ellis .... 001763 

INTERF 
Local Sales Offices & Reps 

CA Los Alios, Frauman Assocs., Inc. ....•. 415-941-0660 
CA Los Angeles, Mil Com SIs. .. ,......... 714-64().2424 
CA San Diego, Mesa Engrg. ......... ,.... 619-278-8021 
MA Chelmsford, Encotronics .............. 617-256-4207 
KY Ft Milchel~ G. W. Thelen ............. 606-341-8181 
PA Horsham, Jacobsen Assocs. , ........ , 215-674-2937 
OH Medina, G. W. Thelen .. .. .. .. .. .. .. .. . 21 &-723-1293 
WA Bellevue, Underwood-Hanity . . . . . . . . . . 206-643-1793 
WA Vancouver, Underwood-Hanify ..•..• , . 206-695-2311 
WI Greenfield, OJympic ................... 414-281-9294 

INTEPRO SYSTEMS INC, 450 Bedlord St.. Lexington, MA 
02173, Tel: 617-883-9500, FAX: 617-861-1957; Empl: 50; 
SIs. Mg,; Mike o'Connor; Dist. Mgr; Mike o'Connor 

INTERACTION SYSTEMS INC.; 130 Lincoln St.. 
Brighton, MA 02135, Tel: 617-788-5900, TELEX: 753582 
, ...•. ,., .•......•.......................•....... 001092 

INTERACTIVE COMPUTER PRODUCTS, INC, 23482 
PeraJJa, 'unK C, Laguna Hills, CA 92653, Tel: 714-77()'5332; 
Empl.: 20; SIs. Mg,; Jim Bearden 

Distributor 

Interconnect Specialties InC.Tel: 800-752-
4777,714-773-0411, FAX: 714·447·3976; Telex: 910 321 
0310 ................ "" .. ,,, ........ , .... ,, ............ , ........ , .. , .. , .. , .... ,, 614,615, 

617,721,730,781,809,820 

FAX: 913-342-7043 
INTERCONNECT DEVICES, INC, 5101 Richland Ave., 

Kansas City, KS 66106, Tel: 913-342-5544, TELEX: 
286767 IDIKC UR; SIs. Mgt; Greg Tafel 

INTERCONNECT TECHNOLOGIES, INC, 75 
H9alhridge Rd., Hamden, CT 19355, Tel: 203-288-6428, 
FAX: 203-288-6783; Sis. Mgt; JennWer Lavelle; Dis!. Mgt; 
Melinda Lavelle 

INTERDYNE CO, 157 Topaz St.. Milpitas, CA 95035, Tel: 
408-943-9133; FSC No.: 31598; EmpL: 30 

INTERELECTRONICS CORP" Interelectronics Park, 
550 U.s. Ale. 303, Congers, NY 10920, Tel: 914-EL8-SOOO; 
EmpL: 82; SIs. Mg,; M H. Pintail; Dist. Mgr; G. Sherwood 
..... , .•. , ...... ' ................ , ........... , ... 001765 

INTERFACE, INC, 7401 E Bulherus Dr, Scottsdale, AZ 
85260, Tel: 602-948-5555, TELEX: 825-882; FSC No.: 
32311 

INTERFACE ENGINEERING INC., 275/300 Centre St, 
UnK 7, Holbrook, MA 02343, Tel: 617-988-2600, TaEX: 
249-545; FSC No.: 14352; EmpL: 30; SIs. Mg,; Thomas 
Scanlon .................... , ........ ' .... 001170-1171 

Local Sales Offices & Reps 
NV Gr9al Neck, Industron Assoc. '........ 516-487-2620 
VA Arlington, Gans & Pugh .......... " .. . 703-527-3262 

INTERFACE PRODUCTS, INC, 2185 S. Grand Ave., 
Santa Ana, CA 92705, Tel: 714-549-49n, TWX: 91()'595-
2569; FSC No.: 55300; Empl: 60; Sis. Mg'; Westem Sis. 
Mgr.lLarry Green 

INTERFACE TECHNOLOGY, Dynatech Corp, 21 00 E 
AJosta Ave., Glendora, CA 91740, Tel: 818-914-2741, 
TELEX: 4945469 

;-~ INTERFAN 
ON, OF THE PURDY CoROI,!> OF COMPAN,F<; 

FAX: 415-340-1670 
INTERFAN, William J. Purdy Co" no Airport Blvd., 

Burlingame, CA 94010, Tel: 415-347-1203; EmpL: 12; Sis. 
Mgr; F, L Nelson .... " .................. C·1678-1679 

Local Sales Offices & Reps 
AZ Phoenix, Mercury Engrg. Sis., Inc. ...•. 602-265-0344 
AR Mabelvale, Erickson SIs., Inc........... 501-455-0616 
CA AnaheIm, Impact Elctms., Inc. ......... 714-533-1351, 
CA Burfingame, William J. Purdy Co ....... 415-347-7701 
CA San Diego, Miner Assocs., Inc. .. ,..... 619-566-9691, 
CO EngJewood, WilHam J. Purdy Co, Assocs. 

................................. ,. .... 303-79().2211, 
FL Maitland, Hutto Hawkins Assocs. ..... 305-831-2474, 
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INTERF 
FL PomPllllO Bch, Hutto Hawkins Assocs. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-979-0330, 
FL Tampa, Hutto Hawkins Assocs. : ...... 813-251-1l443, 
GA Atlanta, Millar Elctrns., Inc. ............. 404-634-3350 
IL Elmhurst, F.F'/HiI~Gray Assocs., Inc. .. 312-832-4101 
IN Indianapolis, John Sukup, Inc. ....•.... 317-253-5501 
LA Chalmette, Erickson Sis., Inc. . . . .... . .. 504-271-1976 
MD Lisbon, Samuel K MacDonald, Inc. . . .. 301-442-1590 
MI Royal Oak, Hilitronics Inc. ............. 313-435-0920 
MN Minneapolis, Boerger & Assocs. . . . . . .. 612-560-3435 
NH Nashua, Bell Controls, Inc. ............ 603-882-6984 
NJ Englewood, Sprung/Nussbaum, Inc. .. 201-569-5666 
NM Albuquerque, William J. Purdy Co. ..•. 505-266-7959 
NC Raleigh, Millar Elctms, Inc. . . . . . . . . . . . . 919-826-8840 
OH Cleveland, KT IDEPCO ............... 216-442-6200 
OH Columbus, KT/DEPCO ............... 614-447-0106 
OR Beaverton, Pacific Mktg. Specialists . .. 503-641-9373 
PA Pittsburgh,KT/pEPCO ............... 412-367-1011 
PA Willow Grove, Samuel K MacDonald, Inc. 

· . . . . .. . .. .. . .. . . .. . . . .. . .. . .. . . . . . . ... 215-659-4414, 
TX' Austin, Erickson SIs., Inc ............... 512-244-3088 
TX Dallas, Erickson Sis., Inc. .. .. .. .. .. .... 214'739-5833 
TX Houston, Erickson SIs., Inc. ........... 713-266-1604 
WA Redmond, Pacific Mktg. Specialists ... 206-882-3144 
Can Lachine, Que, Bytewide MktQ ......... 514-636-4121, 

INTERGALACTIC CORP, Box 7025, Satt Lake City, UT 
84107, Tel: 801-262-0094, TWX: 910-530-0888; Sis. Mg,:: 
Shawn MacGregor 

INTERLOK, Wm. J. Purdy Co., 770 Airport Blvd., 
Burlingame, CA 94010, Tel: 415-346-5625, TELEX: 677-
1439 (Purdy UW); FSC No.: 55951; EmpL: 30; Sis. Mgr: 
Clarence Bruce 

INTER-MARKET, 1946 Lehigh Ave, Glenview, IL 60025, 
Tel: 312-729-5330, TWX: 910-651-1997; FSC No.: 34165; 
Empl.: 10; SIs. Mg,: Phil Gardanier ..... 8.1153,1728 

Local Sales Offices & Reps 
MN St Pau( Kenco Tronics ............... 612-645-7717 
PA Ryda( ESpy Sis. ...................... 215-576-0780 
WA Redmond, Elctrn Mktg ................ 206-882-0962 
Can Montreal, Que, Braydon Electro ...... 514-332-5650 

Local Distributors 
CA Chatsworth, Mil-Comm Distr........... 816-996-3111 
ID Spirit Lake, A-I Elctms. ............... 8OD-635-1545 
IL ChiCago, Newark Elctms. ............. 312-636-4411 
MN St Paul, KD.I, Inc. .................... 612-645-5090 
NH Hudson, C & H Elctms. ............... 603-882-1133 
NJ Oakland, Relay Speciatties ............ 201-337-1000 
Can Montreal, Que., Braydon Electro ...... 514-332-5650 

INTERMA TIC, Intermatic Plaza, Spring Grove, IL 60081, Tel: 
815-675-2321, TELEX: 25-265; Empl.: 1000 

INTER METRO INDUSTRIES CORP, North 
Washington St, Wilkes-Barre, PA 18705, Tel: 717-825-
2741, TELEX: 831-833 

INTERNATIONAL COMPONENTS CORP., 105 
Maxess Rd., Melville, NY 11747, Tel: 516-293'1500, 
TELEX: 221576, FAX: 516-293-4983; Empl.: 100; Sis. 
Mg,: Richard Weiner; Dis!. Mg,: Richard Weiner 
.. .. .. .. .. .. .. .. .. .. .. .... .. .. ... A·1088: 0·1030-1031 

Local Sales Offices & Reps 
AL Huntsville, Rick Bums Assocs. ........ 205-461-7888 
AR Little Rock, Erickson SIs. .•............ 501-455-0618 
CA Anaheim, Impect Elctrns. .... .. .. .. .... 714-533-1351 
CA Redwood City, Hickey Inds. ........... 415-366-3849 
CO Parker, Parker Webster ............... 303-841-4888 
IL Arlington Heights, MJ Petersen & Assoc. 

.. . .. . . . . . . . .. . .. . .. . . . .. . .. . . . .. . . . . .. 312-577-8200 
IA Cedar Rapids, IOWA Tech. Sis. ....... 319-393-8644 
LA Chalmette, Erickson SIs. Inc. .......... 501-271-1976 
MD Spencerville, espy Sis. Co. . . . . . . . . . . .. 301-384-3300 
NJ Fairfield, TAM ........................ 201-575-4130 
NY Syracuse, Nycom .. .. .... .. .. .... .. ... 315-437-8343 
NC Raleigh, Rick Burns Assocs. .......... 919-876-2224 
OH Cincinnati, G & H Sis. Co. .......... . .. 513-272-0580 
OH Lakewood, G & H SIs. Co. ......•..... 216-226-6800 
OK Broken Arrow, ,Em;:kson SIs. Inc. ...... 916-455-4276 
PA Rydal, ESpy SIs. Co. .................. 215-576-0780 
SC Greer, Rick Burns Assocs. ............ 803-297-6486 
TX Austin, Erickson SIs. Inc. .............. 512-244-3068 
TX Dallas, Erickson SIs. Inc. .............. 214-739-5833 
TX Houston, Erickson SIs. Inc ............. 713-266-1604 
UT Murray, Parker Webster. . . . . . . . . . . . . .. 801-266-9939 
PR Hato Rey, Casanova Indl. Sis. Corp. ... 809-753-8674 

Local Distributors 
CA Canoga Park, Myco Vickers. . . . . . . . . • . 213-340-2025 
CA Redwood City, Hi-Cor .. .. .. .. .. .. .. .. . 415-365-5087 
CT East Haven, JV Elctrhs. ..... ,......... 203-469-2321 
FL Ft Lauderdale, National Resistor Co. 

· . . . . .. . .. . .. . . .. .. .. .. .. .. . . . . .. . .. ... 305-772-4500 
IA Cedar Rapids, Dee Elctms. .. . ... 319-365-7551 

Manufacturers and Sales Offices Directory 
MA Burlington, TLC....................... 617-273-0140 
MN Eden Prarie, Cassidy EIctms. ......... 612-944-0100 
MN MinneapOlis, Cassidy Elctms .......... 612-635-7746 
MN New Brighton, Chris Elctrns. .......... 612-631-2847 
NJ Clifton, Vantage Comps. .............. 201-667-1840 
NJ Rockaway, Tonar Inds. ................ 201-566-9000 
NY Commack, Vantage Comps. Corp. .... 516-543-2000 
PA Philadelphia, MurTronics ............. 215-632-4330 
TX FtWorth, C & W Supp. Co ............ 817-631-0395 

INTERNATIONAL CONFIGURATIONS, INC., P. O. Box 
3374, Enfield, CT 06092, Tel: 203-749-6380, TELEX: 643 
067; FSC No.: 62484; Empl.: 4; Sis. Mg': Mr. L Baldwin 

INTERNATIONAL CONTROLS & MEASUREMENTS 
CORP, P.O. Box 2819, Syracuse, NY 13220, Tel: 315-
699-5266; FSC No.: 52516; EmpL: 50; Sis. Mg,: Don Plath; 
Disl. Mg,: Don Plath 

INTERNATIONAL CONVERTER CORP, 770-101 
Wooten Road, Colorado Springs, CO 60915, Tel: 719-570-
6900, FAX: 719-570-6180; Empl.: 7 (U.S.), 1100 (Offshore); 
Sis. Mgr: Deanna Thompson 

INTERNATIONAL CRYSTAL MFG., 701 W. Sheridan, 
P.O. Box 28330, Oklahoma City, OK 73126, Tel: 405-236-
3741, TELEX: 747-147, FAX: 405-235-1904; Empl.: 224; 
Sis. Mg': Paul E Penwaft 

INTERNATIONAL DATA SCIENCES, 7 Wellington Ad., 
Lincoln, RI 02665, Tel: 401-333-6200, TWX: 710-384-
1911; Empl.: 125 

INTERNATIONAL DATA TECHNOLOGY, INC., 7440 
N.W. 13th St, Ft Lauderdale, FL 33313, Tel: 305-587-8823, 
TWX: 910-997-4751 (DIGITAL); Empl.: 15 

INTERNATIONAL DIGITAL ELECTRONICS, 2045 S. 
Ariington Hgts. Rd., Ste. 1.19, Arlington Hgts., IL 60005, Tel: 
312-439-8858/886118863, FAX: 312-439-8884; Empl.: 6; 
Sis. Mg,: Masanori Kotani 

INTERNATIONAL DIODE, 229 Cleveland Ave, Harrison, 
NJ 07029, Tel: 201-482-6518; Empl.: 9; Sis. Mgr: Lee 
Toong 

INTERNATIONAL ELECTRO MAGNETICS, INC., 
350 N. E,ic Dr., Palatine, IL 60067, Tel: 312-356-4622, 
TELEX: 4932869 IEM UI; Empl.: 15; Sis. Mg,: T. Pretto 
................................................. 0·1032 

Local Distributors 
CA Hollywood, Scottsound ............... 213-462-6981 
CA Pleasant HiI( ALC .................... 415-777-5525 
NY Morris, Boynton Studio ............... 607-263-5695 
NY New York, Un~ed Research Labs. .... 212-751-4660 

INTERNATIONAL HIGH VOLTAGEELCTRNS., 
INC., Finance Drive, Danbury, CT 06810, Tel: 203-792-
7820,800-634-0740, FAX: 203-743-3370; Sis. Mg,: D. 
Steers .. . . . . .. . .. . .. . . .. .. . . .. . . . .. .. . . . .. 0·1766-1767 

Local Sales Offices & Reps 
CA Santa Ana, Power House, Inc ........ " 714-549-9599 

INTERNATIONAL INSTRUMENTATION, INC., 2282 
Townsgate Rd., Westlake VIg., CA 91361, Tel: 805-495-
7673, FAX: 805-379-0701; Empl.: 32; Sis. Mg,: Ted Rush; 
Disl. Mg,: Dan Kimberling 

FAX: 203-481-8937 
INTERNATIONAL INSTRUMENTS, A PRIME 

TECHNOLOGY CO., Twin Lakes Rd, P.O. Box 165, N. 
Branford, CT 06471, Tel: 203-481-5721, TWX: 710-452-
3092; Empl.: 150; Dis!. Mg,: Bruce Granoff 
.. .. . .. . .. . .. . . . . . . . . . . . . .. . . . .. . . . . . . .. ... 001374-1375 

Local Sales Offices & Reps 
KS Olathe, Tech. Sis. Assoc ............... 913-829-2800 
MD Joppa, Electra-Tech .................. 301-877-0344 
MO Ferguson, Tech. Sls.Assocs. ......... 314-725-5361' 
NJ Berkley Heights, NBS Assocs. ........ 201-484-8500 
NY Rochester, H. C. Johnson Agys. .. .. . .. 716-586-0777 
OH Westlake, Advanced Tech. Assocs. ... 216-835-5050 
PA Glenshaw, H. C. Johnson Agys. ....... 412-467'1246 
PA Malvem, Stitzer Assocs. .............. 215-844-5500 
VA Dumfries, Electra-Tech............... 703-670-6962 

Local Distributors 
I\Z. Phoenix, Meterrnaster ................ 602-437-1425 
CA Los Angeles, ELL Instrs., Inc. ......... 213-665-7020 
CA Los Angeles, Metermaster ............ 213-685-4340 
CA Palo Mo, Meterrnaster ............... 415-966-0313 
CA San Diego, Meterrnaster .............. 619-560-4641 
CA Santa Clara, Dynametron .....•....... 406-727-6531 
CA Santa Clara, ELL Instrs., Inc. .......... 406-727:0096 
CO Denver, EI.L Instrs., Inc. ......•....... 303-534-4160 
CO Penver, Metermaster Instr. Corp. . .•. .• 303-722-5766 
CT Middletown, EI.L Instrs., Inc. .......... 203-346-6846 
FL Palm Bay, ElL Instrs., Inc. ..•..•..•..• 305-735-8300 
GA Norcroas, Meterrnaster .....•......... 404-446-0166 
IL Bridgeview, EI.L Instrs., Inc........ .... 312-430-2292 
IL Itasca, Meterrnaster .. .. .. .. .. .. .... ... 312-250-0605 
IN Indianapolis, ELL Instrs., Inc. .......... 317-545-1373 
KY Louisville, EI.L Inslrs., Inc. •..........• 502-454-3420 
LA New Orleans, Industrial Instr. Works .. 504-733-8355 
MD Gaithersburg, Pioneer Instrs. Div. ..... 301-946-2242 
MA Burlington, EI.L Inslrs. ................ 617-272-9450 
MI Ferndale, Ram Meter Inc. ............. 313-396-6767 
MN Minneapolis, Process Meas. Co. ...... 612-544-4035 
NJ Pensauken, EI.L Instrs., Inc. .......•.. 609-466-0474 
NY Clarence, Trott Elctrns., Inc. ........... 716-634-6500 
NY Hauppauge, EI.L Instrs., Inc. .......... 516-231-6333 
OH Cleveland, Meterrnaster .. .. .. .. .. .. .. . 216-651-4100 
OH Cleveland, Pioneer/lnstrmn. Div. ... .... 216-587-3600 
OH Deyton, ElL Inslrs., Inc. ................ 513-435-2134 
OR Beaverton, EICher-Richards ........... 503-841-3300 
PA Philadelphia, Sunshine Scientific ....... 215-673-5600 
PA Pittsburgh, EI.L Instrs. ................ 412-731-5230 
TX Dallas, EI.L Instrs., Inc. ............... 214-931-1236 
TX Gariand, Meterrnaster................. 214-271-5671 
TX Houston, ElL Instrs., Inc. ............. 713-271-3100 
TX Houston, Meters & Instr. Corp. ........ 713-844-1631 
VA Springlield, ElL Instrs., Inc. ........... 703-354-4330 
VA Virginia Beach, ElL Instrs., Inc. ....... 804-499-3746 
WA Seettle, ElL Inslrs., Inc. ............... 206-762'0800 
WA Seattle, Eicher Richards .............. 206-523-7688 

INTERNATIONAL LASER SYS., 3404 N. Orange 
Blossom Trail, Orlando, FL 32604, Tel: 305-295-4010, 
TWX: 810-8SG-0195; EmpL: 408; Sis. Mg,: W. C. Hudson 

INTERNATIONAL LlGI-fT, Dexter Industrial Green, 
Newburyport, MA 01950-4092, Tel: 617-465-5923, TELEX: 
94-7135, FAX: 617-462-0759; Empl.: 19; Sis. Mgr: Jack 
Kelley; Disl. Mgr: Jack Kelley 

INTERNATIONAL MANUFACTURING SERVICES, 
50 Schoolhouse La, Portsmouth, RI 02871-2418, Tel: 401-
683-9700, FAX: 401-683-5571; FSC No.: 45177; EmpL: 25; 
Sis. Mgr: Jay Benson ......................... A·1936 

Local Sales Offices & Reps 
MA Attleboro, Anlex-Overseas Sis. .•. . .... 617-222-5221 
NJ Flanders, K & R Engr. SIs. .....•...... 800-452-9767 

INTERNATIONAL MICROELECTRONIC PRODS., 
2630 North First Stree( San Jose, CA 95134, Tel: 406-432-
9100, TELEX: 499-1041, TWX: 910-338-2274; EmpL: 380;· 
Sis. Mg,: Robert Kromer 

INTERNATIONAL MICRDSYSTEMS,461 Valley Way, 
Milpilas, CA 95035, Tel: 800-237-4734; Empl.: 10; SIs. 
Mg,: Peter Schade 

~ 
/:-IlILLf~lt 1lIi\\l\l\':':l\\::::;.~ 

illll\\\18 
FAX: 602-790-2808 

INTERNATIONAL MICROTRONICS CORP., 4016 E 
Tennessee St, Tucsan, I\Z. 85714, Tel: 602-746-7900, 
TWX: 910-952-1170; Empl.: 30; Sis. Mg,: H Statler 
..•.•......•...... , ....• , . . . .. .. . .. . .. ..•.. 001377-1379 

Local Sales Offices & Reps 
CA La Jolilil, John Garvin Assocs. ........ . 
CA Torrance, Cutlass Elctms. .•........... 
LA Metairie, R E Owens, Inc. .......... .. 
MA Wayland, Daner-Hayes .............. . 
OH North Royalton, Techno Instrs. Inc. ... . 
TX Midland, Total Flow Measures ....... . 
PR Guaynabo, EScobar, Owen & Assocs. 

Local Distributors 
CA Santa Clara, Tech-Ser, Inc. ....•....... 
CA Torrance, Tech-Ser, Inc. ............. . 
GA Atlanta, Process Meas. Co. .......... . 
IL Chicago, Data Elctms. Co., Inc. .......• 
IL Courrtryside, Pacific Indicator ........ . 

619-454-6274 
805-527-1905 
504-866-5813 
617-655-0888 
216-237-8815 
915-697-9621 

809-789-9008 

406-496-1004 
213-370-7200 
404-696-7481 
312-283-0300 
312-352-3500 
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Manufacturers and Sales Offices Directory 
IN Indianapolis, Dala EIctms. ............ 317-359-5368 
MA Waltham, CaNbron Inslrs. ............. 617-894-6440 
MN Plymouth, DaIa Elclms. .....•......... 612-559-1434 
NY Rochester, Maseline Elclms., Inc. ..... 716-546-5373 
TX Dallas, TeXlro( Inc. ................... 214-484-9961 
VA Richmond, Meier Metrics ............. 804-275-1431 
WI Wauwatosa, Data Elclms. Co., Inc. •... 414-259-9088 

INTERNATIONAl POlARIZER, INC. 320 Elm Street, 
Marlborough, MA 01752, Tel: 617-481-7495, ESYLNK: 601 
6454; EmpL: 6 

~. ' INTERNATIONAL 
~PO'\NER 

.P OC PUWER SUPPLIES 

FAX: 805-388-2686 
INTERNATIONAL POWER D.C., Power Supplies 

Inc., 355 N. Lantana, S1e. 710, Camarillo, CA 93010, Tel: 
805-987-7900, 1WX: 51<HlOO-6944, ESYLNK: 62911592; 
Empl: 25; SIs. Mg': Craig Johnson; Dis/. Mg,: Ron 
Ostlund .................................. 001768-1772 

Local Sales Offices & Reps 
P;z Phoenix, S.W. Tech. Sis. .............. 602-893-1209 
CA EI ca;on, Atronix ...................... 619-444-1501 
CA Oceanside, Atronix ................... 619-436-2537 
CA San Jose, Nelson Elctm. SIs. . . . . . . . . . . 406-293-2600 
CA Woodland Hills, Atronix ............... 816-703-7212 
CT Bethe( Livera Polk Assocs. ........... 203-746-4639 
FL Land 0 Lakes, AJ. Power Source .. .. . 813-996-2563 
GA Lawrenceville, R L Panyik & Assocs. 

. . . .. .. . .. . . . . .. . .. . .. . . .. . . . . .. .. .. ... 404-923-3703 
IL Wheeling, Ed Joyner & Co. ........... 312-52(}-1200 
IN Indianapolis, JFCO, Inc. ............... 317-576-9363 
MD Randallstown, Beacon North, Inc. ..... 703-476-2480 
MI Grand Rapids, JFCO, Inc. ............. 616-245-4821 
MI Lake Orion, JFCO, Inc. ................ 313-693-2053 
MN Richfield, Clay Rep Co. ............... 612-861-2191 
NH Londonderry, Bennetron .............. 603-432-9092 
NJ Madison, Livera-Polk Assocs. ......... 201-377-3220 
NY Glen Head, Livers-Polk Assocs. . . . . . . . 516-759-9300 
OH Cleveland, JFCO, Inc. ................. 216-396-6300 
OH Vandalia, JFCO, Inc. .................. 513-89(}-6322 
OR Beaver1on, Luscombe Engrg. .........• 206-223-1541, 

206-636-8664 
PA Pittsburgh, JFCO, Inc. ................. 412-823-5400 
TX Austin, Barry SIs., Inc. ................. 512-837-3616 
TX Houston, Barry SIs., Inc. .............. , 713-784-5860 
TX Richardson, Barry SIs., Inc. ... . . . . . . . . . 214-234-0255 
UT Ogden, Taylor MkIlJ .................. 801-546-9570 
VA S1erling, Beacon North, Inc ............ 703-476-2480 
WI Milwaukee, Ed Joyner & Co ........... 414-481-0547 
Can Sl Laurent, Que., Componetics, Lid ... 514-334-1464 
Can Surrey, B.C. Enerlec SIs., Ltd. ....•.... 604-868-1667 

Local Distributo", 
CA Canoga Pk., Sandy's EIctm. Supp. •. . .. 816-346-8353 
CA N. Hollywood, Sandy's EIctm. Supp. .... 816-765-8585, 

816-983-2550 
CA Thousand Oaks, Pace Elclms. ......... 816-889-1209, 

805-497-7515 
IL Champaign, Klaus Radio ............. 217-356-1896 
IL Ml Prospect. Feed Control . . . . . . . . . . .. 312-253-3698 
Il Villa Pk., Melvin Elclms. .... .. .. .. ..... 312-279-5015 
IN Evansville, Evansville Supp. Co. .. . . ... 812-424-7541 
MD Gaithersburg, Axis Elclms. ............ 301-84(}-9640 
MD Glen Bumie, Baytronics ................ 301-766-0081, 

301-953-7050 
MN Maplewood, Edison Controls. . . . . . . • . . 612-77(}-5122 
NH Hudson, C & H Elctrns. ................ 603-862-1133, 

603-273-4450 
NH Londonderry, Orion Inds., Inc. ......... 603-437-4446 
NY Glen Head, Livera Polk Assocs. ....... 516-759-9300 
NC Raleigh, Sager/Svc. Plus Elclms. ..... 919-85(}-9550 
OK Oklahoma City, Radio Supp. Inc. ...... 405-232-6127 
PA McKean, Advaoorn, Inc. ............... 814-476-7774 
TX Richardson, AI~Power .....•.......... 214-234-0255 
VA S1erling, ICE Camps., Inc. ............. 703-476-2677 
WI Cedarburg, A-A Elec. ................. 414-377-7500 
can St Laurent, Que., Componetics. Lid ... 514-334-1460 
Can Surrey, B.C. Enerlec Sis. .............. 604-888-1667 

FAX: 617:782-7416 
INTERNATIONAL POWER DEVICES, 155 N. Beacon 

Sl, Brighton, MA 02135, Tel: 617-782-3331, ESYLNK: 989-
752; EmpL: 65; Sis. Mg,: Aileen Liu, G/M 
........................................... 001774-1778 

Local Sales Offices & Reps 
AL Huntsville. Macro MkIlJ ............... 205-883-9630 
P;z Mesa. EIec-Com Assocs. ............. 602-844-0586 
CA Los Angeles, Power Partners ......... 213-215-0800 
CA San Diego, Power Partners ........... 619-56(}-0099 
CA San Ramon, Tech. Conslts. ........... 415-83(}-Q829 
FL Clearwater, Electrocrafl. Inc. .......... 813-576-2233 
FL Coral Springs, ElectrocraI1, Inc. . . . . . . .. 305-753-8586 
GA Norcross, Macro MkIlJ ........ .. .. .... 404-441-1081 
IL Lincolnwood, Electro-Tech MkIlJ Assocs., Inc. 

....................................... 312-876-3151 
MI Ann Arbor, Augnat Assocs. ........... 313-666-3134 
MN Bloomington, Smilay/Scottlnc. ....... 612-888-5551 
MO Maryland HgIs., Ensco-Rep, Inc........ 314-423-3935 
NH Londonderry, Bennetron .............. 603-432-9092 
NJ Englewood, Tacnimat .. .. .. .. .. .. .. .. . 201-569-4200 
NJ Haddonfield, Sunday O'Brien .•....... 609-429-4013 
NY Buffalo, Ed Westgren Assocs. ......... 716-632-0011 
NC Raleigh, Micro Sis., Inc. ............... 919-881-0007 
OH Akron,AugnatAssocs. ................ 216-273-1211 
OH Dayton, Augnat Assocs. .............. 513-296-1507 
OR Portland, Power Sources, Unttd . . . . . .. 503-292-0820 
TX Dalles, Seaton Corp. .................. 214-380-0414 
TX Houston, Seaton Corp. ................ 713-731-2649 
VA Richmond, Glasscock Assocs. ........ 804-74(}-0063 
WA Lynnwood, Power Sources, Unttd ..... 206-743-8641 
WI Brookfield, Electro-Tech Mktg.. Inc. . . .. 414-785-9554 

INTERNATIONAL POWER MACHINES, 2975 Miller 
Park North, Garland, TX 75042, Tel: 8Q(}-527 -1208, TELEX: 
794078 IPM POWER, FAX: 214-494-2690; SIs. Mg,: 
Wayne Harper 

INTERNATIONAl POWER SOURCES, INC, 10 
CochRuate St, Natick, MA01760, Tel: 617-851-1818, 1WX: 
51(}-1O<r3635, FAX: 617-855-7984 

International 
II()R I Rectifier 
FAX: 213-640-6515 

INTERNATIONAL RECTIFIER CORP., 
Semiconductor Div., 233 Kansas St, EI Segundo, CA 
90245, Tel: 213-772-2000, TELEX: 472-0403, 1WX: 91(}-
346-6291; EmpL: 1900; Sis. Mg': Don Prescott; Dis/, Mg,: 
Shewn Fogarty ................................. a·I501 

Local Sales Offices & Reps 
AL Hun1sVille, Montgomery Mktg.. Inc. .... 205-83<r0498 
P;z Phoenix, Sun Slate Tech. SIs. ..•...... 602-22<r0595 
CA Chatsworth, First Rep .. .. .. .. .. .. .. ... 816-716-6155 
CA Min. View, Brooks Tech. Grp. ......... 415-96<r3880 
CA San Diego, Harvey King, Inc ........... 619-587-9300 
CA Tarzana, Power Camp. SIs. ........... 816-881-9111 
CO Wheat Ridge, Waugaman Assocs., Inc. 

CT Fail1ield, N.RG. Ltd, Inc. .. .......... .. 
FL Boca Raton, Lawrence Assocs., Inc. .. . 
GA Norcross, Montgomery Mktg., Inc ..... . 
IL Hoffman Estates, Micro-Tex, Inc. .•.... 
IL Palatine, International Rectifier ....... . 
IN Carmel, Technlg. Mktg. Corp ......... . 
IA Cedar Rapids, HRec Cen. Inc ....•..... 
KY Louisville, Technlg. Mktg. Corp ....... . 
MD Columbia, L D. Lowery, Inc. .......... . 
MA Burfington, ADlNova Sis., Inc. ........ . 
MI Livonia, Luebbe SIs. Co. .. .......... .. 
MN Eden Prairie, Elctrn. Innovators ...... . 
MN Edina, Mel Foster Tech. Sis. ...•...... 
MD Florissant, HRec Contro~ Inc. ...•..••.. 
NJ Pallisades Park, International Rectifier 

NJ Wyckoff, Northeast Comps. .... ' ....... 
NM Albuquerque, Rep1ronix Ltd. ...•...... 
NY E Syracuse, Nycorn, Inc ............. .. 
NY Melville, Parallax .................... . 
NC Raleigh, Montgomery Mktg., Inc. . .... . 
OH Cincinnati, Luebbe SIs. Co. .. ........ . 
OH Cleveland, Luebbe SIs. Co. . ......... . 
OH Columbus, Luebbe Sis. Co ........... . 
OH Dayton, Luebbe Sis. Co. .. .......... .. 
OH Independence, International Rectifier .. 
OK Tulsa, BP Sis. ...................... .. 
OR Portland, N.W. Mktg. Assocs. ......... . 
PA Broomal, L D. Lowery, Inc. .......... .. 
TX Austin, BP SIs. ...................... .. 
TX Houston, BP SIs. .................... .. 
TX Richardson, BP SIs. .................. . 
UT Salt Lake City, BP Mktg. .. .......... .. 
WA Ballevue, N.W. MkIlJ Assocs. ........• 
WI Elm Grove, International Rectifier .... . 
WI Waukesha, Micro-Tex, Inc. ........... . 

303-423-1020 
203-384-1112 
305-366-7373 
404-447-6124 ' 
312-382-3001 
312-397-0002 
317-844-8462 
319-396-3228 
502-893-1377 
301-381-0225 
617-27(}-9600 
313-477-3131 
612-941-0830 
612-941-9790 
314-831-9377 

201-943-4554 
201-646-1100 
505-292-1718 
315-437-8343 
516-351-1000 
919-851-0010 
513-53(}-Q600 
216-333-0425 
614-431-0474 
513-294-0426 
216-447-9717 
916-744-9964 
503-62<r0441 
215-356-5300 
512-346-9186 
713-782-4144 
214-234-8438 
801-595-0631 
206-455-5646 
414-764-2480 
414-542-5352 

INTERN 

~/RC 
A Member 01 the Crystal.te Group 

FAX: 704-264-8865 
INTERNATIONAL RESISnVE COMPANY, P.O. Box 

1860, Boone, NC 28607, Tel: 704-284-8861, TELEX: 46-
9902; Empl: 1700; Sis. Mg,: Larry J. Johnston; Dist. Mg': 
Hugh Bolen •.......•..... A·1739, 1937-1940; a.1011 

Local Sales Offices & Reps 
AL Huntsville, R O. WhResell & Assocs. .. 205-883-5110 
P;z Scottsdale, SW Sis. Inc. ............... 602-391-3180 
CA Pasadena, Luscombe Engrg. Co. . . • . .. 213-684-2000 
CA Sacramento, ETS .. .. .. .. .. .. .. .. .. .. • 916-962-3030 
CA San Jose, ETS ....................... 406-433-9366 
CO Westminster, Straube Assocs. ........ 303-426-0890 
CT E. Norwalt<, Tech. SIs. Assocs. ........ 203-853-4466 
FL Orlando, S. Atlantic Camp. SIs. . . . • . . . . 305-857-3650 
GA Norcross, S. Allantic Camp. Sis. ....... 404-447-8154 
IL Itasca, Circutt Sis. Inc. ................ 312-773-0200 
IN Fl Wayne, R O. Whttesell & Assocs. .• 219-432-5591 
IN Indianapolis, R O. WhRese11 & Assocs. 

· . . .. . . .. . .. . . . . . . . . .. . .. .. . .. . . . . . .... 317-359-9283 
IA Cedar Rapids, C. H. Hom & Assocs. .. 319-393-8703 
KS Lenexa, Midtec Assocs. ............... 913-541-0505 
KY Pewee Valley, R O. Whttesell & Assocs. 

....................................... 502-241-1441 
MD Columbia, L D. Lowery Inc. ........... 301-381-0225 
MA Needham Hgts., Coakey, Boyd, & Abbett 

· . . ... ... . . . . . .. .. . . . .. .. .. . .. .. .. ..... 617-444-5470 
MI Grand Blanc, R O. Whttesell & Assocs. 

....................................... 313-695-0770 
MI Grand Rapids, R O. Whttesell & Assocs. 

· . . . .. .. . .. . .. . . . . .. .. . .. .. . .. . . .. .. ... 616-942-5420 
MI Southfield, R O. Whttesell & Assocs. .. 313-559-5454 
MN Minneapolis, Tectearn Sis., Inc. ........ 612-854-8616 
MO St Louis, Jack Macke Co. .. .. .. .. .. .. . 314-432-2830 
NY Rochester, Electra SIs. ................ 716-427-7860 
NC Greensboro, S. Aflantic Camp. SIs. .... 919-852-4676 
OH Cincinnati, R O. Whttesell & Assocs. .. 513-521-2290 
OH Cleveland, R O. Whttesell & Assocs. .. 216-447-9020 
OH Columbus, R O. Whttesell & Assocs. 

614-886-9396 
OH Dayton, R O. WhResell & Assocs. ..... 513-296-9546 
OK Tulsa, Ion Assocs. .................... ' 918-864-0186 
OR Portland, RTS ........................ 503-632-3925 
PA Broomal( L D.Lowery Inc. . . . . . .• . . . . . 215-356-5300 
PA Pittsburgh, R O. Whttesell & Assocs. 

TN Nashville, R O. Whttesell & Assocs. .. . 
TX Austin, Ion Assocs. .................. . 
TX EI Peso, S. W. Sales ................ .. 
TX Grand Prairie, Ion Assocs. .......... .. 
UT Sa. Lake City, Straube Assocs. ...... . 
VA Earlysville, L D. Lowery Inc ........... . 
WA Vashon, RTS ........................ . 
WA Vashon, RTS ........................ . 
WI Brookfield, Circutt SIs., Inc. ........... . 
Can Toronto. Renmark .................. .. 

Local Distributors 
P;z Tempe, Hami.on/ Avnat ............ .. 
CA Campton, Harper s.1.D ............... .. 
CA Chatsworth, Hamitton Electro Sis. .... . 
CA Culver City, Hamitton Electro SIs. .... . 
CA Gardena, Bellinds. .................. . 
CA Sunnyvale, Bell Inds. ................ .. 
CA Sunnyvlae, Harper s.1.D. . .........•... 
FL Tampa, Impala Elctms. .............. . 
IL Schaumburg, Arrow Elctms. ......... . 
IN Indianapolis, Graham Elclms. ........ . 
IA Cedar Rapids, Deeco ................ . 
MD Columbia, Hamitton/ Avnel ........... . 
MA Woburn, Jaco EIctms. .............. .. 
MN Edina, Arrow Elctms. ................ .. 
NJ Hanover, S1ate EIctrns. .............. . 
NJ Martlon, Arrow Elctrns. .............. .. 
NY Hauppauge, Hamillon/ Avnel ........•. 
NY Hauppauge, Jaco EIctms. ............ . 
NC Raleigh, Arrow Elclms. .............. .. 
NC Raleigh, Rasco/Raleigh ............ .. 
OH Columbus, Electronic MkIlJ .......... . 
OH Dayton, Hamitton/ Avnat ............ .. 
PA Philadelphia, Philadelphia Elctms. .... . 
TX EI Peso, IntI. Elclms. .............. ," .. 
TX Irving, Hamilton/ Avnel .............. .. 
TX Richardson, Jaco Elclms. ............ . 
WA Bellevue, Harnitton/ Avnel ............ . 
WA Ballevue, Priebe Elctms. ............ .. 

412-963-8161 
615-352-4760 
512-331-7251 
915-594-8259 
214-647-8225 
801-263-2640 
804-973-6672 
503-632-3925 
206-285-1363 
414-784-7773 
416-484-5445 

802-231-5100 
213-979-5090 
816-7O<r65OO 
213-556-2121 
213-515-1800 
406-734-8570 
406-988-8041 
813-885-4747 
312-397-3440 
317-834-8202 
319-365-7551 
301-995-3500 
617-933-7760 
612-83(}-1800 
201-887-2550 
609-596-8000 
516-231-9800 
516-273-5500 
919-876-3132 
919-781-5700 
614-299-4161 
513-439-6700 
215-566-7400 
915-776-9761 
214-659-4100 
214-235-9575 
206-643-3950 
206-821-4895 

INTERNATIONAL RESOURCE SVCS., 7792 N.W. 
72nd Ave., Miami, FL 33166, Tel: 305-884-2924, TELEX: 
529076 SUN MIA UD; Empl.: 5; Sis. Mg,: RichardL Winn 
. ................................................ a·1729 

EEM 1988 North American offices only. For worldwide reps & distributors,' see Vol. W. 711 



INTERN 

I 
FAX: 402-694-6180 

INTERNAnONAL SENSOR SYSTEMS, INC., 
Aurora Industrial PI<., Box 345, Aurora, NE 68818, Tel:. 402-
694-6111, ESYlNK: 62942952; Empl: 45;· Sis. Mgr: 
Wayne Roblee ........................... A-1742-1743 

Local Sales Offices & Reps 
CA Mission Viejo, EAB Assocs. Inc ....... '714-859-7701 
CA Palo Alto, Tri-Rep .. . . . . . . . . . .. . . . . . ... 415-965-1822 
CO Ft Collins, Rep SIs. Inc. ............... 303-226-1504 
CT Roxbury, Kimble Assocs. ............. 203-354-1954 
KS WIChita, OlE EIctms. ................• 316-744-1229 
MD Baldwin, Quarterback SIs. Inc. ........ 301-764-9400 
MO Jefferson City, Williams Assocs. Co. .. 314-893-2459 
NE Omaha, IONEB ....................... 402-895-4431 
NJ Springfield, F. F. Sylvester Assocs. .... 201-376-3324 
NY Liverpoo~ SyroniCs, Inc. ............... 315-451-0968 
OH Cincinnati, App6ed Data Mgt. ......... 513-579-8108 
PA Southampton, Campbell Assocs. . . . . .. 215-322-6630 
TN McMinnville, B & D MkIg. ............. 615-473-7155 
TX EI Paso, Nokomis of EI Paso, Inc. ..... 915-776-2801 
TX Lewisville, EIctm. Prod Reps. ......... 214-436-4772 
WA Ballevue, Advanced Power Comps. ... 206-747-9127 

INTERNATIONAL TRANSDUCER CORP, Channel 
Technologies, Inc., 869 Ward Dr, Santa Barbara, CA 
93111, Tel: 805-863-2575, TELEX: 658 495; FSC No.: ID 
532; Empl: 65; Sis. Mgr: Christine M. Bashforth 

INTERNATIONAL WIRE PRODUCTS CO., 5OOW. Main 
St, Wyckoff, NJ 07481, Tel: 201-891-5800, TELEX: 
642580; Empl.: 700; Sis. Mgr: C. D. Abbott 

6= E INTEROPTICS ==== 
FAX: 415-340-1670 

INTEROPTICS, Purdy Group, 770 Airport Blvd., 
Burlingame, CA 94010, Tel: 415-347-7727, TELEX: 677-
1439 (PURDY UW); Empl.: 35; Sis. Mgr: Thomes B. Kinney 
................................................. 8-1169 

Local Sales Offices & Reps 
AZ Phoenix, Laser Tech. Inti. ............. 602-978-5756 
CA Burlingame, William J. Purdy Co ....... 415-347-7701 
CO Denver, William J. Purdy Co. .......... 303-753-6800 
FL Melboume, Panterra SIs., Inc. ......... 305-452-4454 
GA DecatUr, Panterra Sis., Inc. ............ 404-325-0185 
IL Des Plaines, Flaherty-Haines, Inc. .. . .. 312-298-2710 
MN Bloomington, Heil's Termatech Elclm. Mklg. 

................. ............ 612-854-2001 
MO St Louis, Midlec Assocs., Inc. ......... 314-275-8666 
NH Nashua, Ball Controls, Inc. ............ 603-882-6984 
NJ Passaic, Lightcomm SIs. Assocs. ..... 201-778-6540 
NM Albuquerque, William J. Purdy Co. .... 505-266-7959 
NY New York, Lightcomm SIs. Assocs. ... 212-807-8924 
NY Utica, Fiber Inslrs. SIs. ................ 315-735-1691 
NC High Pt, EME, Inc ....... :............. 919-869-3335 
OK Park Hill, Scientific DYes. . . . . .. . . . . . . .. 918-457-4886 
OR Beaverton, William J. Purdy Co. .. . . . .. 503-641-9373 
TN Fayetteville, Panterra SIs., Inc. ......... 615-759-4155 
TX Richardson, Scientific DYes. .......... 214-231-8106 
TX Roundrock, Scientific DYes. ........... 512-388-3982 
TX Spring, Scientific DYes. ................ 713-376-8886 
VA Williamsburg, EME IV, Inc. ............ 804-253-0171 
WA Redmond, William J. Purdy Co. ....... 206-862-3144 

Local Distributors 
CA Anaheim, Fibertron ................... 714-634-3449 
Can Bumaby, Be, C.D. Nova, LId. .......... 604-430-5612 

INTERSll, 2450 Walsh Ave, Santa Clara, CA 95051, Tel: 
408-996-5000, TWX: 910-338-0583; FSC No.: 32293; 
Empl.: 4102; pis!. Mgr: Bruce Mattern 

INTERSTATE ELECTRONICS CORP., Box 3117, 1001 
E.BaIl Rd., Anaheim, CA 92803, Tel: 714-835-7210, 
TELEX: 655443, TWX: 910-591-1197; FSC No.: 6625, 
5985; Empl: 1500; SIs. Mgr: Darryl Watanabe; Dis!. Mgr: 
R Sorenson 

INTERSTATE WIRE CO., INC., 10820 Sanden Dr., Dallas, 
TX 75238, Tel: 214-553-1311, TWX: 910-860-5084, FAX: 
214-348-7106; Sis. Mgr: Chris B. BrandOn 

Manufacturers and· Sales Offices Directory 

IIII-I ,I +lsIwl I 1+1-11 
FAX: 415-340-1670 

INTERSWITCH, Wm, J. Purdy Co., 770 Airport Blvd., 
Burlingame, CA 94010, Tel: 415-347-8217, TELEX: 677-
1439; FSC No.: (Purdy UW); Empl: 30; Sis. Mgr: Clarence 
Bruce ........................................•. 8-1823 

. Looal Sales Offices & Reps 
CA Burlingame, Interswi1ch ...........•... 415-347-8217 
CA Anaheim, Impact ...................•.. 714-533-1351 
CA Burlingame, William J. Purdy Co. ...... 415-347-7701 
CO Denver, William J. Purdy Co. .. . . . . . . . . 303-790-2211 
CT Meriden, Advanced Comp. Sis. .. . . . . .. 203-238-6891 
IL Elmhurst, F.F.lHill-Gray ............... 312-832-4101 
IN Indianapolis, John Sukup Inc. ..•...... 317-253-5501 
MD Lisbon, S. K. MacDonald .............. 301-982-1086 
MI Royal Oak, Hilitronics, Inc. ............ 313-435-0920 
MA Farmingharn, Gallagher. . . . . . .. .. . .. .. 617-626-2346 
NM Albuquerque, William J. Purdy Co. .... 505-266-7959 
NY Rochester, Net SIs. ................... 716-223-1030 
OH Cleveland, Marlow .................... 216-991-6500 
OH Dayton, Marlow.. . .. . . .. . . . . .. . .. .. . .. 513-274-9666 
OR Beaverton, Pacific Mklg. . ......... ,... 503-641-9373 
PA Philadelphia, s. K MacDonald, Inc. .... 215-545-1205 
TX Dallas, Eicom Mklg. ................... 214-241-2166 
TX Houston, Eicom Mklg. ................ 713-350-8064 
WA Redmond, Pacific Mklg. ............... 206-882-3144 

Local Distributors 
AZ Tempa, Anjon Enlprs. ................. 602-894-1332 
AZ Tempe, Wattronic SIs. ................. 602-967-1020 
CA Burbank, Merit Comp. Supp. .......... 818-842-8162 
CA Canoga PI<., Panel Parts Co. .......... 818-864-8898 
CA Costa Mesa, Powell .................. 714-754-1717 
CA San Jose, Powell ..................... 408-943-9020 
CA Santa Clara, WaRronic SIs. ............ 408-727-1200 
FL Ft Lauderdale, Powell ................ 305-973-4141 
MD Columbia, Powell ..................... 301-621-8080 
MA Lynn, Land Elclm. Co. ................ 617-592-2220 
MN Minneapolis, Bergquist. . . . . . . . . . . . . . .. 612-835-2322 
NJ Englewood, Powell Elctms. ........... 201-894-0800 
NM Albuquerque, Walker Elctrn. Supp. .... 505-883-2992 
NY Buffalo, Summtt Distrs. ................ 716-884-3450 
NY Rochester, Summtt Elclms. ...•....... 716-334-8110 
NC Winston-Salem, Kirkman Elctms ... , ... 919-722-9131 
PA Philadelphia, Powell .....•............ 215-365-1900 
PA Philedelphla, Rasco Elclms. •......... 215-659-4575 
TX Ft Worth, Allied Elctms................ 817-336-5401 
TX Irving, Powell......................... 214-550-0547 
WI Mequon, Taylor Elec. Co. ............. 414-241-4321 
Can Don Mills, Ont, Saynor Varah ......... 416-445-0723 
Can Willowdale, Ont, Electrosonic ......... 416-494-1666 

IU lII.p-I.Alia! G ... ~ 
.!MAOiti.i. .~ 

FAX: 914-591-7336 
INTER-TECHNICAL GROUP INC., WIMA Div., One 

Bridge Street Irvington, NY 10533, Tel: 914-591-8622, 
TWX: 710-564-0802; Empl.: 17; Sis. Mgr: Gary M. Fey; 
Dis!. Mgr: Andrew E Ovorscak ..............•.. A-1089 

Local Sales Offices & Reps 
AL Huntsville, J. R Assocs. ., . . . . • . . . . . . . . 205-830-2130 
CA Campbell, Shur SIs. .. . . . . . . . . . . . . . . • .. 408-374-5577 
CO Englewood, B C & Assocs. .. . . . . . . . . .. 303-694-3999 
FL Altamonte Springs, 'c' Assocs, Inc. ... 305-831-1717 
GA Conyers, J.R Assocs. ................. 404-922-1231 
IL Westchester, W. G. Brouilelle & Assocs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 312-345-6500 
KS Overland PI<., EPI West ............... 913-642-9118 
MA Newton, Normall Assocs. ............. 617-969-5478 
MI Grand Rapids, JFCO,Inc. ............. 61&949-1020 
MI Lake Orion, JFCO,lnc. ................ 313-693-2053 
MN Minneapolis, Inll. SIs. Co ............... 612-831-8423 
MO SL Louis, EPI, Inc. . . . . . . . . . . . . . . . . . . . .. 314-962-1411 
NJ Upper Montclair, McCarron Entprs., Inc. 

.................... / .................. . 
NY Rochester, BKT Assocs., Inc ......•.... 
NY Smtthtown, T & K SIs. ................ . 
NC Lewisville, J.R Assocs. .............. . 
OH Cleveland, JFCO, Inc ................. . 
OH Dayton, JFCO, Inc. .•.................. 
OR Portland, Harry Levinson Co. ......... . 

201-783-3112 
716-461-9880 
516-724-3456 
919-945-9574 
216-398-8300 
513-890-8322 
503-245-1902 . 

PA Pittsburgh, JFCO, Inc. ., . . . • . . . . • . . . . .. 412-823-5400 
TN Chattanooga, J. R Assocs. ...•.•...... 615-892-7630 
TN Chattanooga, J.R Assocs. ............ 615-892-7830 
TX Houston, Barry SIs., Inc. . . . • . . . . . . . . . . . 713-784-5860 
TX Richardson, Barry SIs, Inc. ......•..... 214-234-0255 
UT Murray, Butterworth MkIg. . . . . . . . . . . . . . 801-268-2244 
VA Richmond, Glasscock Assocs. ........ 804-74Q-0063 
WA Seattle, Harry Levinson Co. ........... 206-382-1300 

Local Distributors 
CA San Jose, Shelly-Ragon, Inc. . . . . . . . . • . 408-432-0600 
CA Sunnyvale, Capsco Sis., Inc. .......... 408-734-3020 
FL Melboume, T.C. Pridmore Co. .•....... 305-727-2491 
GA Norcross, Spectrum Elclms., Inc. .•.... 404-448-15.16 
IL Rosemont, Advent Elclms., Inc. ....... 312-297-6200 
IN Indianapolis, Advent Elclms., Inc. ...... 317-872-4910 
IA Cedar Rapids, Advent Elctms., Inc. ..•. 319-363-0221 
MA Ashland, March EIcIms. ..........•.... 617-881-6715 
MI Farmington Hills, Advent Elclms. . . . . .. 313-477-1650 
MN New Brighton, Chris Elctms. Distr ..... 612-631-2647 
NY Bohemia, March Elctrns. .............. 516-583-6000 
NY Port Chester, MKM Elctm. Comps., Inc. 

OH Englewood, ArgenIInds., Inc. ......... . 
PA Exton, VSH EIctms. .....•............• 
PA Zelienople, Argent Electra Div. . ...... . 
TX McKinney, Prime Distrbg. Co. ........ . 
WA Seattle, Kam Elclms. Div ............. . 

914-939-3940 
513-836-8633 
215-383-2250 
412-776-4330 
214-231-0170 
206-382-1300 

INTRA-COMPUTER, 101 W. 31st St, New York, NY 
10001, Tel: 212-947-5533, TELEX: 64-5067; Empl.: 9; Sis. 
Mgr: Art Yaglian 

@ 
FAX: 617-527-3310 

INTRONICS, INC., 57 Chapel St, Newton, MA 02158, Tel: 
617-964-4000, TELEX: 200095, TWX: 710-335-6835; 
Empl.: 75; Sis. Mgr: William Dudjoc ......•.•... 0>1779 

Looal Sales Offices & Reps 
AL Huntsville, Hughes Assocs. ........... 205-533-9108 
CA Campbel~ Sttur SIS. ................... 408-374-5577 
CA Los Alamttos, Power Specialists .•.... 213-594-9418 
IL Arlington Hgts., Coombs Assocs....... 312-439-9810 
IA Cedar Rapids, Technical Elclms. .•.... 319-366-5443 
MA Lowell, Underwood SIs. Corp. .......•. 617-256-8191 
MN Albuquerque, Trembly Assocs. .. . . .... 505-268-8616 
NY Utica, Fiber Instr. SIs. ................. 315-735-1691 
OH Dayton, Del Steffen & Assocs. ........ 513-293-3145 
PA Montgomeryville, Eastern Sci. Mklg. ... 215-368-4570 
TX Richardson, Scientific SIs. Co. .......• 214-231-6541 
UT SaR Lake City, Trembly Assocs., Inc. .. 801-295-4703 
VA Reston, Stinson Assocs. .............. 703-478-2252 
Can Lachine, Que., Electro Design .•......• 514-836-4838 
Can Surry, Be, Eneriec SIs., Lid. ........... 604-888-1667 

ION PHYSICS CO. 323 Andover St, Wilmington, MA 
01887, Tel: 617-658-6030, TWX: 510-6()()'6134 

IOTECH, INC., 23400 Aurora Road, Cleveland, OH 44146, 
Tel: 216-439-4091, TELEX: WUI6502820864 

IPAC GRP. 3047Indl. Blvd., Bathel PI<., PA 15102, Tel: 412-
831-9200, TWX: 510-697-3935; Empl: 50; Sis. Mgr: D. T. 
Cusack 

Local Sales Offices & Reps 
AL Huntsville, Jim Springer, Inc. ...•...•.. 205-883-4183 
AZ Paradise Valley, Lee Assocs. ......... 602-947-9003 
CA Walnut Creek, Briggs Process Instrs. .. 415-932-5772 
MA Norwell, BESCO ................•..... 617-659-4915 
NC Smithfield, HESCO ......•............ 919-934-5115 
PA Bethlehem, Carl Anderson Agy. ....... 215-668-7275 
TX Houston, CPI Sys. .......•............ 713-580-9411 

IPM, INC., Elnik Systems. 3 Edison Place, Fairfield, NJ 
07006, Tel: 201-882-8033, TELEX: 13-0567, FAX: 201-
882-8037; Empl: 8; SIs. Mgr: Claus J. Joens 

IRONICS INCORPORATED, 798 Csscedilla St, nhaca, 
NY 14850, Tel: 607-277-4080, TELEX: 705-742; Sis. Mgr: 
R. Chris Martens 

IR SCIENTIFIC, Box 110,Carlisle, MA01741, Tel: 617-667-
7110; Empl: 10; SIs. Mgr: S. J. Sommer 

ISC CARDION ELECTRONICS, INC. Long Island 
ExpWY. Woodbury, NY 11797, Tel: 516-921-7300, TELEX: 
221883 CARD, TWX: 510-221-2179; FSC No.: 12909; 
Empl.: 450; Sis. Mgr: F. J. Gareffa 

712 North American offices only. For worldwide reps & distributors, see Vol. W. EEM1988 



Manufacturers and Sales Offices Directory 
ISC DATACOM, ISC Defense & Space, 1288 MI Grand Rapids, Midwest & Meridian Co!p. 

Reamwood Ave.. SUnnyvale, CA 94069, Tel: 40&-747-
0300,FAX:4O&-747-1873;FSCNo.:74444;~:3O; SIs. MN 

....................................... 61&696-7391 
Minneapolis, Marsland Assocs. •.•.•.. 612-545-4481 
St louis, Midwest & Meridian Co!p. ... 314-879-4441 
Meluchen, IIek Encoder............... 201-548-1500 
Garland, Cerey, McMahill & Assocs., Inc. 

Mgt: C. Frank MO 
NJ 

ISC MAGNETICS DIV. See Aeroflex Labs., Inc., TX 
Magnetic Prods. Div. .............. '" ....................... 214-494-1212 

ISKRA a.ECTRONICS, INC. 222 Shelwood Ave., 
Farmingdale, NY 11735, Tel: 516-753-0400, 8O<H!62-
2101, TB.EX: 221527, FAX: 516 753-0658; SIs. Mgt: 
Debbie GremiIo 

Local SsJes Offices & Reps 
CA San Diego, C. K Assocs. . . . . . . .. . . . . . . 619-279-0420 
FL Largo, Burke Assocs. ................. 813-536-4335, 
Il Elmhurst, UIronix SIs.................. 312-834-1100 
IN Ft Wayne, Naunas Sis. Co. ........... 219-432-4792 
MN Minneapolis, RK Sis. Assocs.lnc. .... 612-571-1001 
NJ Glasboro, R P. Luce & Co. .. . .. . .. .... 609-881-2877, 
NY New Hyde PI<, R P. Luce & Co........ 516-437-4550 
OH Mentor, SeIes Plus ................... 216-255-6917, 
SC Easley, R A Sis. . . . . . . . . . . . . . . . . . . . . ... 803-659-1859 
TN Rutherford, RA Sis. .................. 901-665-6301, 
TX Dallas,.l Clay Co. .................... 214-459-8833 
TX EI Paso, EPEC Elclms.lnc. ........... 915-593-8481 
lIT South Jordan, MAC III ................ 801-569-1095 

FAX: 516-937-3840 
ISL PRODUCTS INT'L, L TO_ 235 P Robbins Lane, 

Syosset, NY 11791-8093, Tel: 516-937-3475, TB..EX: 
503242; EmpL: 25,000; SIs. Mgr: Ken Kawaller 
................. A.1OM, 2241; C.1401, 1856; 002167 

Local SsJes Offices & Reps 
Il ChiCago, Trans World Producls ....... 312-486-5474 
IN Incianapolis, C.C. EIecIro SeIes ....... 317-255-1508 
Me Pikesville, Muncy-Semless Assoc:. •... 301-484-6376 
MN St Pau~ Counllyman Assoc:. •..•..•.... 612-645-9151 
NJ West Berlin, Muncy-Semless Assoc:. .. 609-34&-4402 

ISOLATION PRODUCTS, INC. 157 San Lazaro Ave.. 
SUMYV8le. CA 94086, Tel: 40&-730-4672; EmpL: 5 

Local Dislributors 
FL Orlando, Kenneth S. Chaney ... . . . . . . . 305-293-5656 
IL Des Plaines, Marsland Assocs. ....... 312-298-2620 
IN Incianapolis, Marsland Assocs. ....... 317-293-5437 
MN MinneapolIs, Marsland Assocs. ....... 612-545-4481 

ITHACO, INC. Mess. & Control Inslrs. Div. 735 W. 
Ctinton St., P.O. Box 6437, Ithaca, NY 14851-6437, Tel: 
807-272-7640, TWX: 510-255-9307, FAX: 807-272-4550; 
EmpL: 120; SIs. Mgt: E. W. Seymour 

ITL CIRCUITS, 90 Don Park Road, Markham, Ontario, 
canada l3R lC4, Tel: 416-475-6658, 416-492-9307, FAX: 
416-475-5097; SIs. Mgr: Derk Wissink 

ITT CANNON, 666 E. Dyer Road, Santa Ana, CA 92705-
5684, Tel: 714-557-4700, TB..EX: 75-3917, TWX: 910-997-
0523; FSC No.: 71468;Multiple; EmpL: 2500; SIs. Mgr: 
Richard Torson; Dist. Mgt: Richard Torson 

ITT Components 
A unit of ITT Corporation 

FAX: 714-727-2109 
ITT COMPONENTS, ITT Corporation, 5 Jenner .st., 

Sle. 100, Irvine,CA92718, Tel: 714-727-3001, TB..EX: 681-
389, TWX: 91 0-595-1744; FSC No.: 61725; Ef11JL: 29; Dist. 
Mgr: K Rider ............... A.l092-1093,1404-1405; 

. a·I502-1509 

Local SsJes Offices & Reps 
AZ Scottsdale, Bill Earl Assocs. Inc. ...... 602-994-3813 
CO Englewood, Romulus EIctms. ......... 303-770-4888 
CT GuilfOld, Data Mark, Inc. .............. 203-453-0575 
FL Pompano Bch. Botton Assocs. ., .. .. .. 305-781-8887 
Il RoINng Meadows, Heartland Tech. Sis. 

IN Ft Wayne, MIS Sis. ................. . 
KS WIChita, Thunderbird Tech. Sis. ...... . 

ISOREG CORP. 410 Greet Ad., P.O. Box 486, Littleton, MA MA Sudbury, KSA 01 New England ....... . 
01460, Tel: 617-486-9483, FAX: 617-486-3539; EmpL: 75; MI Brighton, ElcIm. Sources Inc. ........ . 

312-577-9222 
219-436-3023 
31 &684-3941 
617-443-5881 
313-227-3598 
612-935-7930 Sis Mgr' Paul Foss Dist • .", Paul Foss MN Minnetonka, JP. & Assocs. .......... . 

• - ; .. nil' -' MO Maryland HgIs., Thunderbird Tech. Sis. 

SOTEMP 
RESEARCH. INC. 

FAX: 804-977-1849 
ISOTEMP RESEARCH, INC., 1750 Broadway St., P.O. 

Box 3389, Charlottesville, VA 22901, Tal: 804-295-3101; 
FSC No.: 031785; EmpL: 30 .....•........ A.1402-1403 

~ Sales Offices & Reps 
AZ Scottsdale, Feser Technical Sis. ...... 602-948-4404 
CA Fremont, Wm Parks & Assocs. ....... 415-796-0875 
CA Irvine, EBA Microwave..... . . ... .. .... 714-857-6079 
CA San Diego, QuaIIronics ............... 619-685-01 18 
IL Woodridge, TrencHronics ............ 312-985-0626 
IN Fort Wayne, Given Co!p. .. . . . . . . . . . . . . 219-432-5585 
NC, Raleigh, Godwin Assocs. ............. 919-847-3006 

ISOTRONICS, Augat Industrial Park, New Bedford, MA 
02745, Tel: 617-996-2000, TWX: 710-344-1961; SIs.Mgr: 
Max Treptow 

IrC SYSTEMS, INC. 813 Anaparnu St 2C, Santa Barbara, 
CA 931 03, Tel: 805-965-8900, TB..EX: 295-298INTERTEL. 
SNC; Sis. Mgr: W. Schulz 

fTEK ENCODER, 27 Christina St., Newlon, MA 02164-
1515, Tel: 617-969-7300, TWX: 710-335-6783, FAX: 617-
964-3705; EmpL: 100 .................... 801892-1893 

Local SsJes Offices & Reps 
CA Long Bch. IIek Encoder .............. 213-596-8575 
CA Woodland Hills, Clifton Precision...... 818-347-11603 
FL Orlando, K S. Chaney ................ 305-293-5656 
Il Des Plaines, Marsland Assocs. ....... 312-298-2620 
IN Incianapolis, Marsland Assocs. ....... 317-293-5437 

NM Albuquerque, Syntech ............... . 
NY Fairport, Net Sis. Co. ................. . 
NY Manhasset, Win Cor EIctms. ......... . 
NC Pineville, JWL & Assocs. ............. . 
OH Centerville, Omega SIs. .............. . 
OH Shaker HgIs., Omega Sis. ............ . 
PA Prospect PI<, EH Sis. ................ .. 
TX Richardson, Milco Mktg. ............. . 
VA Front Royal, Ettron SIs. .............. . 
WA Redmond, EMG .......•............•. 

Local DistJlbutors 

314-298-8940 
505-266-7951 
71 &223-1 030 
516-627-9474 
704-541-5750 
513-434-5507 
216-751-9600 
215-534-3340 
214-783-2716 
703-635-7201 
206-8lI2-0962 

AZ Tempe, Richey Western EIctms. ...... 602-894-9251 
CA Chatsworth, Shelley Ragon ........... 818-998-3333 
CA Garden Grove, Richey Western EIctms. 

.. .......... .. . . . . .•. .. . .. . ...... .... .. 714-895-0080 
CA irvine, Integrated EIcIms. .... . . . . . • . . .. 714-837-9960 
CA Irvine, ITT Multi Comps. •..•• .. .. .• ..•. 714-727-4001 
CA Sacramento, Integrated EIctms. ....... 916-424-5297 
CA San Diego, Richey Western EIctms. ... 619-271-4511 
CA San Diego, Shelley Ragon ............ 619-453-7133 
CA San Jose, Integrated EIctms. ....•..... 40&-283-1100 
CA San Jose, ITT Mu~ ............ 40&-279-0685 
CA San Jose, Shelley Ragon .. :.......... 40&-942-911 1 
CA Santa Clare, Richey Western EIctms. 

40&-727-7411 
CA Santa Monica, Distr. Specialties .. ,.. .. 213-452-3445 
CA Santa Monica, Master Distrs. ..•.. .. .•. 213-452-1229 
CA Sunnyvale, Cepsco SIs. ... . . . . . . . . . . . . 40&-734-3020 
CO Denver, Integrated EIctms. ..........•. 303-292-6121 
CO Englewood, NEP EIcIms. ............. 303-799-9898 
CT East Haven, J.V. EIctms. ... ,.......... 203-469-2321 
CT New Haven, Greene Shaw Co. ........ 203-397-0710 
FL Davie, ARCO Distrs. .................. 305-473-2550 
FL Ft Lauderdale, NRC .................. 305-772-4500 
IL ChiCago, Leeds Eleciro Comps. •..•. . • 312-825-3800 
Il Chicago, NEP EIctms. .....•.......... 312-625-8400 
IL Hoffman Estates, IntegraiedEIctms. .. 312-843-2040 
IN Indianapolis, Mar EIctms. ............. 317-633-6699 
Me Beltsville, RESCQ.Washington ........ 301-937-9100 
Me Jessup, TREEKO SIs. . . . . . . . . . . . . . . . .. 301 -792-01 12 

msc 
Me White Marsh, Rasco .................. 301-529-0500 
MA Canton, IfI1lIlCI SIs. ................... 617-621-1500 
MA Newton, G.-5haw Co. ............ 617-969-8900 
MI Uvonia, Key EIctms. .................. 313-261-5972 
MN Minneapolis, Induslrial Comps. ........ 612-831-2666 
MI Las Vegas, Klesub EIctms. ...... .... .. 702-733-3888 
NJ CIIton, J-Mar EIcIms. .......•.•.•..... 201-772-6400 
NJ Oakland, Relay Specialties............ 201-337-1000 
NJ Rockaway, Toner Inds. "............ ... 201-586-9000 
NM Albuquerque, Betatron EIcIms. ........ 505-344-2381 
{)Ii Middleburg HgIs., Prehler EIcIms. ..... 216-243-5510 
OK Tulsa, Altair Co........................ 918-252-5781 
OR Beaverton, Integrated EIcIms. ......•.• 503-641-1890 
OR WilsOnville, Shelley Ragon ............ 503-641-1691 
PA Essington, Tri-Corn ................... 215-521-3080 
TX EI Paso, ERA EIcIms. ................. 915-855-3600 
TX EI Paso, Intemalional EIcIms. ......... 915-598-3406 
WA Bellevue, Integrated EIctms. .......... 206-455-2727 
WA SeaItIe, Richey Western EIcIms. ...... 206-575-1910 
WA Sea\tle, Shelley Ragon................ 206-241-1980 
WI New Berlin, NEP EIcIms. .............. 414-785-9100 

ITT a.ECTRON l1JBE, ITT Corp. Box 100, Easton, PA 
18042, Tel: 215-252-7331, TB..EX: 847494; FSC No.: 
20948; EmpL: 350 

ITT a.ECTRO-OPTICAL PRODS., ITT Corporation, 
7635 Plantation Ad., Roanoke, VA 24019, Tel: 703-583-
0371, TB..EX: 829456;~: 1000; SIs. Mgt: R Bruce; 
Dist. Mgr: P. Wiliams 

ITT GENERAL CONTROLS DIV. Inll Telephone & 
Telegraph Corp., 801 Allen Ave., Glendale, CA 91201, 
Tel: 213-842-6131, TB..EX: 673147, TWX: 910-496-2225; 
Ef11JI.: 1545; SIs. Mgt: Phillip Vaughn 

ITT GILFILLAN, ITT Corp., 7821 Orion Ave., P.Q Box 
7713, Van Nuys, CA 91409, Tel: 818-988-2600, TB.EX: 
851421, TWX: 910-495-1787; FSC No.: 24930; EmpL: 
1800; SIs. Mgt_. Hollis Whtte 

ITT-HIGBIE MFG. Wagner Ad., Rochester, MI 48063, Tel: 
313-851-5300, FAX: 313-851-2385; EmpL: 1500; SIs. 
Mgt: C. J. Clemens 

ITT POWERSYSTEMS CORP. Box 688, Galion, OH 
44833-0688, Tel: 419-46&-5200, TB..EX: 4972923, FAX: 
419-488-3235; EmpL: 750; SIs. Mgt: S. L Benedict 

sChadowITT 
FAX: 612-934-9121 

ITT SCHADOW, 8081 Wallace Ad., Eden Prairie, MN 
55344, Tel: 612-934-4400, TB..EX: 29-0556, TWX: 910-
576-2468; EmpL: 150; SIs. Mgr: Derrell Will<; Dist. Mgt: 
Scott Moll< ..•.....•..•.....•.•..........• 801730-1733 

Local SsJes Offices & Reps 
AI. Huntsville, BrandeI-Stephen ......... 205-883-0445 
AZ. Phoenix, Shefier-Kahn ................ 602-257-9015 
CA Los Angeles, Landa & Assocs. ........ 213-879-0770 
CA Santa Ana, Landa & Assocs. .........• 714-543-7805 
CA Santa Clara, c-com .................. 40&-727-2266 
CO Boulder, Component Prod. Sis. . . . . . . . . 303-530-2800 
CT GuilfOld, Richard Purinton Inc. ........ 203-453-4505 
FL Deerfield Beach, BrandeI-Stephen ... 305-427-8558 
FL Orlando, BrandeI-Stephen ....•...... 305-425-3202' 
GA Atlanta, BrandeI-Stephen ........•... 404-261-7579 
IL Elk Grove, Control Sis. . . . . . . . . . . . . . . . . 312-595-21 10 
IN Indianapolis, EMCI (E1ec. MkIg. Conslls., Inc.) 

....................................... 317-253-1668 
IA Marion, W. Saunders Assoc. ......... , 319-377-5244 
MA Andover, Richard Purinton, Inc. .•..... 617-475-7055 
MA Canton, Richeyllmpact Sis. Co. ....... 617-621-1500 
MI Brighton, AP. Assocs. .. ........ ....... 313-229-6550 
MN Edina, HannalUnd ................... 612-925-5700 
MO St louis, W. Saunders Assocs., Inc. .•. 314-576-4650 
NJ W. CeIdweI~ Grimm, Siegal Assocs. ... 201 -575-9300 
NY East Rochaster, L-Mar, Inc. ..••....••. _ 716-381-9100 
NC Greensboro, Brandel-Stephens ...•..• 919-274-6952 
OH Dayton, K W. EIcIms. ................. 513-890-2150 
OH Shaker Heights, KW. EIctms. ......... 216-491-9177 
OR Beaverton, James J. Backer Co. ...... 503-627-0775 
PA Allison PI<., KW. Ek:Irn. Sis., Inc. .....•. 412-487-4300 
PA Trevose,P.s.A., Inc. .........•.•....... 215-245-0513 
TX Austin, Fralia & Assocs. ............... 512-835-7911 
TX EuIess,Fralia&Assocs. .............. 817-267-3577 
TX Houston, Fralia & Assocs. ............ 713-772-1572 
TX StaIford, Southwest EICIrnsI .......... 713-240-4000 
WA Seattle, Jas. J. Backer Co. ............ 206-285-1300 

EEM 1988 North American offices only. For worldwide reps & distributors, see VoL W. 713 



rrrsc 
WI· MilWaukee, Indl Reps., Inc. .. . . . . . . . . .. 414-25~096fr 

can Ontario, Whitby. ITT Cannon-Canada 

Local Distributors 
I'OZ. TElITlpt3, Time Elctm ................. . 
CA Gardena, Cal-Swilch ................. . 
CA Los Angeles, Richey WeStern ........ . 
CA Riverside. Electronic Supply .... , .... . 
CA Sunnyvale, Time Elctms. ............. . 
CO Denver, Integrated .EIctrns. ........... . 
Fl Fort Lauderdale, Time Elctm ........ . 
Fl Miam~ Hallmark ..................... . 
Fl Orlando, Hallmark ................... . 
IL Bensenville, Hallmark ................ . 
IL Coystal Lake, SulrSem .............. . 
IL Wheeling, Hawk EIctrns. ............. . 
KS WK;hita, A.S.C. EIctrns. ............... . 
MD Beltsville, Treeko SIs. ................ . 
MA Canton, Richey /Impact Sis. Co.. .... . 
MA Hingham, Sager EIec. ................ . 
MI Kentwood, A.M. Elctms. .............. . 
MI St Clair Shores, Specialties MIg. ..... . 
MN Minneapolis, Berquist Co ............. . 
MO Maryland Heights, Hallmark .......... . 
NJ Oakland, Relay SpeciaHies ........... . 
NY Buffalo, Summn Distr ................. . 
NY Hauppauge, Sager EIctm ............ . 
NY Lynbrook, Peerless Radio ............ . 
NY Rochester, SIMCONA ................ . 
NC Raleigh, Hallmark .................... . 
OH Cincinnati, Schuster EIec. ............ . 
OH Twinsburg, Schuster/Cleveland ..... . 
PA Philadelphia, Phila EIctmS. ........... . 
TX Austin, Hallmark ..................... . 
TX Dallas, Hal~Mark .................... . 
TX StaHord, Southwest Elctr. . ........... . 
WA Bellevue, Almac EIctms .............. . 
WA Bellevue, Integrated EIctm ........... . 
WI New Berlin, Hallmark ................ . 

416-668-8881 

602-967-2000 
213-538-9830 
213-820-3777 
714-787-9220 
408-734-9888 
303-29N>121 
305-974-4800 
305-971-9280 
305-855-4020 
312-861).3800 
312-782-3954 
312-45~ 

318-287-5213 
301-471).3300 
617-821-1500 
617-74~7oo 

618-531-9300 
313-771-2700 
612-835-2322 
314-291-5350 
201-337-1000 
716-884-3450 
518-348-1300 
518-593-2121 
718-328-3230 
91~72-o712 

313-48~ 1400 
218-425-8134 
215-568-7400 
512-258-8848 
214-343-5000 
713-241).4000 
206-843-9992 
208-455-2727 
414-797-7844 

ITT SEMICONDUCTORS, ITT Corp, 55 Merrimack St, 
So. LawrerK;9, MA 01843, Tel: 617-668-1881, TELEX: 
947413, FAX: 617-975-7109; Empl.: 2300; SIs. Mg,: S. 
Restogi; Dist. MgT: S. Rastogi 

/TW CORTRON, Illinois Tool Works, 400 W. Grand Ave., 
Elmhurst, IL 60128, Tel: 312-27~9110, FAX: 312-27~ 
9709; Empl: 125; SIs. Mg,: Ken Buheit 

ITrJ:f!! Switches 
LICON' CHICAGO SWITCH' UID' RCL 

MILITARY SPECIFICATION 
INDUSTRIAL AND COMMERCIAL 

FULL LINE AUTHORIZED DISTRIBUTOR 

~~@~1lJ 
@ ~ @ 

ELECTRIC SWITCHES 
INCORPORATED 

2478 fletcher Dr. los Angeles. California 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

FAX: 213~660-5130 
TVVX:910-321-2971 

1. MINIATURE 
ROTARY 

3, SLIDE 

4. LEO PUSH BUTTON 
MARKED TO SPECS. 

SEE COMPLETE PRODUCT 
LINE UNDER SWITCHES 

SECTION 5100 

FREE IINECARO AND 
2. DOUBlE-BREAK BASIC CATALOG 20EY ON REQUEST 

'CUSTOM ENGRAVING & TAMPO-PRINT TO YOUR SPECS. 

Manufacturers and Sales Offices Directory 

IT[l%7Paktron 
FAX: 804-239-4730 

ITW PAKTRON, Div.·of Illinois Tool Works, P.O. Box 
4539, 1205 McConville Ad., Lynchburg, VA 24502, Tel: 
604-23~941, TELEX: 8711533; FSC No.: 19396; Sis. 
Mg,: Tom Lee; Dist. Mg': Curt Miller .... A·1095-1097 

Local Sales Offices & Reps 
Al Huntsville/Doraville, ACM, Inc. ....•... 205-883-9720 
CA Santa Clara, Synelect Mktg. . . . . . . . . . .. 408-2404-9900 
CO Edgewood, High Plains Mktg. ......... 303-792-2020 
FL OrlandofFt Lauderdale, Delmac SIs., Inc. 

. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-898-4888 
IL Elk Grove V~ Tri-Siar Grp. Inc. . . . . . . .. 312-593-0200 
IN Indianapolis, Central Regional Off. .... 317-257-3704 
IN Indianapolis, Leslie M. Devoe ......... 317-842-3245 
IA Des Moinas, SPS Assocs., Ltd. . . . . . . .. 515-225-0607 
KS Olathe, SPS Assocs., Ltd. ............. 913-764-4460 
MA Randolph, Hatch Assocs. ............. 617-963-3306 
MI Oak PI<., A Blumenberg Assocs. Inc. .. 313-968-3230 
MN Edina, Hanna Und Ltd. ................ 612-925-5700 
MO Earth cny, SPS Assocs., Ltd. ... .. . . . .. 314-291-0520 
NE Panama, SPS Assocs. ................ 913'764-4460 
NJ Haddonfield, ELF SIs. ................. 215-534-3340 
NY Rochester, L-Mar Assocs., Inc. ........ 716-323-1000 
NC Raleigh, C-Tech ...................... 91 ~847-0202 
OH Richfield, Bear Mklg. .................. 216-65~3131 
TX AustinfFort Smijh, Electra Reps, Inc. .. 713-778-4201 
TX Dallas, Electra Reps, Inc. . . . . . .. . . . . . .. 214-248-3852 
VA Lynchburg, PakIron Div ............... 604-23~6941 
WA Bellevue, Caruso & Co. ............... 206-455-8811 
WI Brookfield, TriSlar Grp ................. 414-782-2670 
Can Markham, Ont, Avotronics ............ 418-475-2024 
Can Pointe Claire, Que., Avotronics ........ 514-697-2135 

Local Distributors 
I'OZ. Phoenix, Cetec-Future . . . . . . . . . . . . . . .. 602-272-7951 
I'OZ. Tempe, Acacia Sis., Inc. . .. . . . . . . . . . . .. 602-882-9054 
CA Chatsworth, Cetec-Future ............ 818-701).0914 
CA Irvine, Acacia Sis., Inc. ................ 714-661).0834 
CA Irvine, Cetec-Future ................... 714-251).4141 
CA San Diego, Acacia Sis., Inc. ........... 61 ~565-4365 
CA San Diego, Cetec-Futu,e ............. 61~278-5020 
CA San Jose, Cetec-Future .. . .. . . .. . .. . .. 408-434-1114 
CA Sunnyvale, Acacia SIs., Inc. ........... 408-745-7200 
CO Westminster, Future Elctms., Inc. . . . . .. 303-651).0123 
CT Bethel Future Elctms. ................ 203-743-9594 
Fl Altamonte Springs, Future Elctms., Inc. 

Fl Clearwater, Future Elctms., Inc. . ..... . 
FL Clearwater, Hal~Mark Elctms. ........ . 
FL Melbourne, Rome EIctms., Inc. . ...... . 
FL Orlando, Hal~Mark Elctms. .......... . 
GA Augusta, Dixie EIctms., Inc. . ......... . 
GA Norcross, Futu,e Elctms., Inc. . ....... . 
IL Elk Grove Village, Bellinds. .......... . 
IL RoIUng Meadows, AM Elctms. Co., Inc. 

305-767-8414 
813-578-2770 
813-531).4543 
305-242-8152 
305-855-4020 
404-722-2055 
404-441-7676 
312-641).1910 

. . . . . . • . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . .. 312-358-0300 
IL Schaumburg, Future Elctms., Inc. ..... 312-882-1255 
IN Indianapolis, Advent Elctms. .......... 317-872-4910 
IN Indianapolis, MAR EIctrns. ............ 317-833-6699 
IN Indianapolis, RM Elctms. Co, Inc ...... 317-291-7110 
IA Cedar Rapids, Dee Elctms. ........... 31~365-7551 
MD Columbia, Future Elctms. Inc. ......... 301-995-1222 
MD Ganhersburg, Axis Elctms., Inc. ....... 301-841).9640 
MD Jessup, Treeko ....................... 301-471).3300 
MA Andover, Aved Elctms., Inc ............ 617-688-3800 
MA Billerica, A. W. Mayer Co, Inc. ....................... --

. MA Westboro, Future Elctms., Inc. ........ 617-366-2400 
MI Grand Rapids, RM Elctms. Co, Inc. ... 618-531-9300 
MI Uvonia, Future Elctms., Inc. ........... 313-261-5270 
MN Eden Prairie, Future Elctms., Inc. ...... 612-944-2200 
MN Eitzen, Capacitor Assocs. ............. 507-495-3130 
MN St Paul, Gopher Elctms. .............. 612-493-4450 
MD St Charles, Finnigan Elctms., Inc. ..... 314-946-6201 
NJ Bellmaur, Mid Atlantic Elctms. ........ 6~931-5303 
NJ Fairlleld, Future EIctrns. ............... 201-227-4346 
NJ Hanover, State Elctms. ............... 201-887-2550 
NJ ML Laurel Future EIctrns. . . . . . . . . . . . .. ~ 778-7600 
NY Farmingdale, Pride Elctms. ........... 516-293-4020 
NY Hauppauge, Broadline Elctrns. .. ,..... 518-231-4100 
NY Hauppauge, Future Elctms. Inc. ....... 518-234-4000 
NY Uverpool Future Elctms. ............. 315-451-2371 
NY Rochester, Future EIctrns. ............ 718-272-1120 
NY Rochester, Simeona Elctms. .......... 7~8-328-3230 
NY Rome, Rome Elctms. Inc. ............. 315-337-5400 
NC Charlotte, Dixie EIctrns. ............... 704-377-4346 
NC Charlotte, Elctm. Mklg. Corp. .......... 704-394-6195 
NC Charlotte, Future Elctms. Inc. ......... 704-5~55oo 
NC Greensboro, Golden Elctms. .......... 91 ~294-4653 
NC Winston-Salem, Dixie Elctms., Inc ..... 91~724-5961 
OH Columbus, Elctm. Mklg. Corp .......... 614-29~161 
OH Dayton, EIctm Mktg. Corp. ............ 513-43~711 
OH Highland Heights, EIctm Mklg. Corp. .. 218-442-3441 
OK Tulsa, AHair Co. . .. . . .. . .. . . . . .. . . . . . .. 918-252-5781 
OR Beaverton, Acacia Sis., Inc. ........... 503-646-3377 
OR Beaverfon, Future Elctms. Inc. ........ 503-645-4454 
OR Lake Oswego, Bellinds. .............. 503-241-4115 
PA McKean, Advacom, Inc. ............... 814-476-7774 

SC Columbia, Dixie EIctms., Inc. .......... 603-77~5332 
SC Greenville, Dixie EIctms., Inc. .,....... 803-297-1435 
SC N. Charleston, Dixie Elctms. .,........ 803-552-2671 
TN Gray, Dixie ElCtms., Inc. ... . . . . . . . . . . .. 615-477-3838 
TN Knoxville, Dixie EIctms.,Inc. .......... 615-938-4131 
TX Austin, Altair Co. .............•........ 512-837-4970 
TX Houston, Mai, Co. .. . .. . . . . . . . . . . . .. .. 713-462-3029 
TX Richardson, AHair Co .................. 214-231-5166 
TX Richardson, Future Elctms., Inc. ....... 214-437~2437 
UT Sail Lake cny, Future E;lctms. Inc. ..... 801-972-8489 
WA Redmond, Future Elctms., Inc. ........ 208-881-8199 
WI Mequon, Taylor Elec .................. 414-241-4321 
WI Racine, Badger Elctms. Co. Inc ........ 414-637-1256 
WI Waukesha, Bel.llnds. ................. 414-547-8879 
EXP Bucks, Eng., C & CD Ltd. .. . . . .. . . . . . . . .. 494-882-848 
Can Calgary, Alberta; Futu,e EIctms., Inc. .. 403-235-5325 
Can Downsview, Ont, Future Elctms., Inc. 

..................................... _. 416-838-4771 
Can Edmonton, Future Elctrns., Inc. ....•... 403-438-2858 
Can OtIawa, Ont, Futu,e Elctms., Inc ........ 613-820-8313 
Can Point Claire, Que, Future Elctms., Inc. 

....................................... 514-894-7710 
Can St Foy, Que., Future Elctms., Inc. ..... ,418-882-6092· 
Can Vancouver, B.C, Future Elctms., Inc. .. 604-294-1166 
can Winnipeg, Manooba, Future EIctms., Inc. 

....................................... 204-786-7711 

ITWSwitches 
FAX: 312-545-4450 

ITW SWITCHES, Illinois Tool Works, 6615 W.lrving 
Park Rd., Chicago, IL 60634, Tal: 312-282-4040, TElEX: 
275226; Empl: 500; Sis. Mg,: R. Mueller; Dis!. Mg,: P. 

. Barthell .................................. a·1734-1745 

Local Sales Offices & Reps 
Al Huntsville, Electro Mech ..•........... 205-881).0592 
AZ Phoenix, The Knight Co. .............. 602-994-1311 
AR Fort Smnh, Electra Reps .............. 501-452-7822 
CA Los Angeles, The Knight Co. . . . . . . . . .. 213-671).2833 
CA Santa Clara, Westrep ................. 408-988-8833 
CO Parker, High Plains Mklg. ............. 303-841-6464 
CT North Haven, Knchen & Kutchin ...... 203-23~0212 

FL Altamonle Springs, Semtronics ....... 305-831-8233 
GA Atlanta, Electro Mach .................. 404-447-6478 
IL Elk Grove Village, Parcom ............ 312-228-6360 
IA Cedar Rapids, A. F. Welch Co ......... 31~377-1575 

KS Kansas cny, 8C Elctms. .............. 913-342-1211 
MD Elaltimore, MicroComp .....•.......... 301-644-5700 
MA Burlington, K~chen & Kutchin ......... 617-2~2860 
Mt Grand Rapids, Urban & Assoc. ........ 616-245-0511 
MN Minneapolis, Comstrand .............. 612-788-9234 
MO St Louis, 8C Elctms. ................. 314-521-6883 
NJ Florham PI<., VarrelmarrGonnan Co. .. 201-822-9616 
NY Syracuse, Fountain, Young & Co. ..... 315-437-7733 
NC Raleigh, Electro Mech ................ 91 ~ 791).9300 
OH Medina, Rockford Controls. . . . . . . . . . .. 218-725-3705 
PA Oreland, Precision Mklg. .............. 215-233-9233 
TX Dallas, Electra Reps. . . . . . . . . . . . . . . . . .. 214-248-3852 
WA Redmond, EMG-Elctm. Mklg. Grp ...... 208-882-0962 
WI Mequon, Parcom Inc. ................. 414-241-8544 

ITW THIUEX, 201 11th St, Piscataway, NJ 08854, Tel: 
201-988-5300, TWX: 711).997-9882, FAX: 201-968-6998; 
Sis. MgT: Edward Gayowski 

IVEK CORP.,43 School St, N. Springfield, VT 05150, Tel: 
802-886-2238, FAX: 802-888-8274; Empl: 6; Sis. Mg': 
GeneWilUams 

IVERON PACIFIC, 1150 Morena Boulevard, San Diego, CA 
92111).3899, Tel: 61~275-15OO; Empl.: 16; SIs. Mg,: Lee 
Kerl 

IVa INDUSTRIES, INC., 201 Industrial Way W, 
Eatontown, NJ 07724, Tel: 201-542-5151, TELEX: 132-
414; Empl.: 10; Sis. Mg,: Daniel Vannote' 
..................... B.1076, 1747, 1894; 0*1132-1133 

Local Sales Offices & Reps 
CA Tustin, Sierra-Pacific Engrg, .. j........ 714-731-3411 

Local Distributors 
CA Agoura, Sibbald Instrs. .......... , . . . .. 213-991-3864 
CA Santa Monica, Master Distr. . . . . . . . . . .. 213-452-1229 
FL Lakeland, A A Electric ................ 813-665-6941 
GA Norcross, A A Electric ................ 404-44~8670 
IL Arlington Heights, Martec Assocs. • . . .. 312-956-8090 
MD Towson, Krait Indl ..................... 301-828-5838 
MN ,St Paul Power/Malion Div......... 612-645-0781 
NJ E Rutherford, A A Electric ............. 201-777-5477, 

600-223-0119 

714 North American offices only. For worldwide reps & distributors; see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory J-B-
NY Clarence, Trott EIctms. ............... 716-634-8500 
NC Char1otte, Trolt EIctms. .•............. 704-376-2237 
NC Huntersville, Scott Equip. .......•..... 704-875-1611 
SC GreMville, Automation Supp. Co. ..... 800-845-5274 
TX Dallas, Dallas Meter Tek .•..•...•..... 214-34!HlO44 
WI Waukesha, PowerfMation Div ......... 414-542-2868 
WI Wausau, Control Specialist .......•... 715-359-9122 

THE IVYNET COMPANY, One Gale Ad., Brick, NJ 08723, 
Tel: 201-92(}.6807; SIs. Mgr: Doug Slocum 

IWATSU INSTRUMENTS, INC, 430 Commerce Blvd., 
Carlstadt, NJ 07072, Tel: 201-935-5220; EmpL: 9; Sis. 
Mgr: Alex 0rI01f 

IXYS CORP, 2355 Z8nker Ad., San Jose, CA 95131-1109, 
Tel: 406-435-1900, TELEX: 364928 SNJ SUi FSC No.: 
406-435-1033; EmpL: 50; SIs. Mgr: Dan Schwab 

..JAE 
o..IAE Electronics, Inc. 

FAX: 714-250-8957 
JAE ELECTRONICS INC., 1901A E. Carnegie Ave, 

Santa Ana, CA 92705-5504, Tel: 714-25(}'8770, TELEX: 
681-438 JAE US; EmpL: 3400 (Worldwide); SIs. Mgr: 
David Shaff; DIst. Mgr: N. Leidig ...•..... a01748-1749; 

Co 1402-1405 

Local Sales Offices & Reps 
AL Huntsville, Glen WhHe Assocs. . . . . . . . . 205-882-6751 
AZ Glendale, Carnda, Inc. ...•.•.......... 602-842-2927 
CA Canoga Pk., Carnda, Inc. .............. 818-703-6132 
CA Lawndale, Carnda, Inc. ..........•..... 213-219-0320 
CA Newport Beach, CBmda,'Inc. , ......... 714-852-9228 
CA San Diego, Carnda, Inc. ............... 619-571-4818 
CA Santa Clara, Pinnacle SIs. .........•.. 408-24!H 400 
CO Littleton, Con-Tek Mktg. .. .. . . . . . . . .. .. 303-973-8490 
CT Southington, Cycle SIs. ............... 203-755-2888 
FL Clearwater, Glen WhHe Assocs. ......• 813-726-0577 
FL Fl Lauderdale, Glen WhHe Assocs. .,. 305-977-5885 
FL Fl Lauderdale, JAE EIctms. .....•...... 305-563-3484, 

8O(}.248-0737 
FL SateliHe Bch.. Glen White Assocs. .... 305-773-4832 
GA Norcross, Gleo White Assocs. ....•... 404-441-1447 
IL Arlington Hgts., Berndt Assocs. Inc. ... 312-632-0900 
IN Fl Wayne, Frank J. Campisano Co. ... 219-488-6443 
IN IndIanapoDsfFl Wayne, Campisano Co. 

..•...•................................ 317-253-7651 
MD Beltimore. Glen WhHe Assocs. ..•..... 301-321-7235 
MA Harvard, Cycle Sis. ................... 617-456-6668 
MN MinneapoDs, Berndt Assocs., Inc. . . . . .. 612-548-2021 
MS Jackson, Glen White Assocs. •........ 601-856-5411 
NJ Mountainside, HenryR Richter Co .... 201-233-4615 
NY Fayetteville, Henry G. Richter Co ...... 315-637-6713 
NC Greensboro. Caravan SIs. •............ 919-294-1500 
NC Raleig/\ Glen White Assocs. .........• 919-948-1931 
OH Cincinnat~ Campisano Co. ............ 513-574-7111 
OH Cincinnati, Frank J. Campisano Co. ... 513-574-7111 
OH Columbus, Campisano Co. .. . .. ... . . .. 614-876-5405 
OH Medina, Frank J. Campisano Co. ••.... 216-722-5550 
OH Mentor, FrankJ. Campisano •.•....•.. 513-575-7111 
OH Mentor, Frank J. Campisano Co. ...•.. 216-257-2961 
OR Hillsboro, Rhodes Sis. Corp. .......... 503-640-6666 
PA Coraopolis, Carnpisano Co. ........... 412-264-5151 
PA Paoli, Stitzer Assoc. ................... 215-644-5500 
PA Phoenixville, Henry G. Richter Co. .... 215-495-6176 
PA Phoenixville, Henry Richter, Inc. •. . . . • . 215-495-6176 
SC Greenville, Ellenburg Sis. .......•..... 803-233-9942 
TN Gray, Glen While Assocs. . .. .. ..• .. . .. 615-477-8850 
TX EI Paso, Ran & Assocs. .. • . . .• . . • . . • .. 915-598-6801 
TX Fl Worth, Ran Assocs. . . . . . . . . • .• . • . .. 817-429-4834 
TX The Woodlands, Ran & Assocs. ....... 713-387-7427, 

713-525-1118 
VA Annandale, Glen WhHe Assocs. ....... 703-354-3889 
VA Lynchburg, Glen WhHe Assocs. ....... 804-385-6110 
WA Bellevue, Electronic Sources ....•..... 208-451-3500 
WI Milwaukee, Berndt Assocs., Inc. .•..... 414-545-8400 

Local DIstributors 
AZ Scottsdale, Cypress Elctms. •......•.. 602-949-0802 
CA Buena PI<., Cypress EIctms. ..........•. 213-744-0355, 

714-521-5230 
CA San Diego, Cypress Eictms. .....•.... 619-535-0011 
CA Santa Clara, Cypress Eictms. ....•.... 408-980-2500 
CO Wheatridge, Cypress Elctms. .......•. 303-431-2622 
CT YalesvHle, Glynn Eictms. . .. .. . . .. . .. .. 203-265-2498 
MA Middleboro, Glynn EIctms. ...•..•..... 617-947-4262 
NH Manchester, Glynn EIctms. .•••.•.••.. 603-822-8131 
NY Deer Pk., Ramtronix Inc. ....•.••..•... 516-242-4700 
OH Akron, Aesco,EIctms. ••••...•.....•. ,. 216-762-8818 
OH Columbus, Aesco Eictms. ... .. .. . .. ... 614-882-6762 

OR Beaverton, Cypress EIctms. ........... 503-641-2233 JAY CONTROL CO, 21 Sequin'Dr, Glastonbury, CT 
TX Dallas, Cypress EIctms. •......•..•..•. 214-869-1435 06033, Tel: 203-633-5294; ~: 40; SIs. Mgr: Mike 
WA Bothel~ Cypress EIctms. .........•.... 206-483-1144 Colomonlco 

JAICO PRODUCTS, Jaidinger Mfg. Co, Inc, 1921 W. 
Hubbard St., Chicago, IL 60622, Tel: 312-421-1090, FAX: 
312-421-1165; EmpL: 35; SIs. Mgr: John S. Jaidinger 

JAMESBURY CORP, Div. of Combustion 
Engineering, Inc, 640 Lincoln St., Worcester, MA 01605, 
Tel: 617-852-0200, TELEX: 92-0446, TWX: 71 (}'240-1266; 
EmpL: 900; SIs. Mgr: C. A Richardson 

JAMES ELECTRONICS, 4050 N. Rockwel~ Chicago, IL 
60618, Tel: 312-463-6500, TWX: 910-221-5034; EmpL: 
220; SIs. Mgr: Vincent Kennedy 

JAM POWER SYSTEMS, INC, P. O. Box 710, Bronxville, 
NY 10708-0710, Tel: 914-793-3344; EmpL: 53; Sis. Mgr: 
Michael Scott; Disl. Mgr: Michael Scolt 

1····~:4I· • AN ESOP CORP 

FAX: 818-842-3396 

.I~:':CO. 
FAX: 714-998-4954 

JAYCO PLASTICS OF CAUFORNIA, INC, 507 W. 
Bluericlge Ave., Orange, CA 92665, Tel: 714-974-1701, 
TELEX: 67640; EmpL: 26; Sis. Mgr: Heman! Mistry 
........•...•......•.•..•.•......•..•...... a01824-1825 

Local Sales Offices & Reps 
AZ Scottsdale, Advent Comps. Corp. ..... 602-481-(X)44 
CA San Diego, Coastal EIctm Sis. ...•.... 619-459-4148 
CO Boulder, Stratford Grp. ................ 303-530-3194 
IL Palatine,So~eagan ............. 312-991-1108 
NY New York, Breen Assocs. .... .. .. . . ... 201-696-8633 
OH West Carrolhon, Scientific Sys. ........ 513-253-3141 

JAYCOR, P.O. Box 85154, San Diego, CA 92138, Tel: 619-
453-8580, TWX: 910-322-1064; ~: 500; Sis. Mgr: 
Steven Lutjens 

JAY-EL PRODS., Sub. Ducommun Inc, 1859 W.I691h 
JANCO CORP., Box 3038-Glenoeks Ste., Burbank, CA St., Gardena, CA 90247, Tel: 213-323-7130. TWX: 91(}' 

91504, Tel: 818-648-1600, TWX: 910-498-2701; FSC No.: 346-7633; FSC No.: 08719;Multlple; EmpL: 4BO 
91812; EmpL: 185; SIs. Mg': Sam Kay, Jr. 
. .. . . . . . .. .. .... . . . ... . . .... . ... . . . .. .. .... a0175O-1751 

I..1JCaI Sales Offices & Reps 
AZ Tempe, Piper Sis. .................... . 
AR Dalles, Kruvand Assocs. ............. . 
CA Cupertino, Codella ................... . 
CA San Diego, WES-K San Diego ....... . 
CO Longmon~ Piper Sis. ................. . 
FL Orlando, MacKay, SmHh & Assocs. .. . 
GA Atlenta, MacKay, Smith & Assocs. .... . 
IL Addison, Vikeland SIs. .........•...... 
IN Fl Wayne, Aktron Corp .........•...... 
KS Wichita, T-Bird Tech. Sis. & Sve ...... . 
MD Silver Spring, H. R Sieber co. . ....... . 
MA Swansea, Eastrep Co. . .. , ........... . 
MN SL Paul, cahill, Schmitz & cahill ..... . 
MO Maryland Heights, T-Bird SIs. & Svc. .. 
NJ Cherry HiI~ Quality Comps. .......... . 
NY Fairport, TAC Sis. Inc ................. . 
NC Char1otte, MacKay, SmHh & Assocs. .. 
OH Columbus, Tom Mulligan Company ... 
TX Dallas, Kruvand Assocs. .........•.... 
WA Seattle, Norwest ....•................. 

Local DIstributors 
CA Burbank, Merit Comp. Supp. . ........ . 
CA Westieke Villaga, Tech-Cable Prods. .. 

602-949-0048 
214-437-3355 
408-257-2561 
619-695-2040 
303-651-2378 
305-423-4353 
404-449-7444 
312-832-6425 
219-747-3650 
316-684-3941 
301-681-3770 
617-672-0788 
612-948-7217 
314-298-8940 
609-428-6266 
716-377-2250 
704-372·1188 
614-457-2242 
214-437-3355 
206-827-9562 

818-842-7607 
818-991-4897 

JAN HARDWARE MFG. CO., 47-27 36th St., Long 
IslandCI1y, NY 11101, Tel: 718-361-0800; FSC No.: 99813; 
EmpL: 60; SIs. Mgr."lrwin E. Wasserman 
.. .. .. . . .. . .. .. . . .. . .. .. ... .. . .... .. C01602, 1607-1632 

Local Sales Offices & Reps 
CA Hillsboro, Long Assocs. •. . . . . . . . . . . . .. 415-342-6544 
CA San Diego, James E. FHch& Assocs. 

• . . . . . •• . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .• 213-945-2624 
CA Santa Fe Springs, James E. Frtch & Assoc. 

......•......•...........•............• 213-945-2624 
IN Huntingdon, Ellet Sis. •.....•.....•.... 219-356-1866 
IA W. Des Moines, Nevco Inc ............ 515-225-9868 
MD Gailhersburg, Naudain Assocs. South. 

MA Brookline, Harman Assoc., Inc. ..•..... 
MA Lee, Harman Assoc., Inc. ............. . 
MN Golden Valley, ALM ................. . 
MO Crestwood, Nevco, Inc. .•.....•.•..... 
NJ Englewood, Harold Gray Assoc. ..... . 
NJ Marhon, Naudain Assoc. ............. . 
OH Kettering, F. L Ohmer & Assoc. . ..... . 
OR Beaverton, Cascade Sis. Co .......... . 
TX Richardson, AGM SIs. Co. . .....•..•.. 
Can Scarboroug/\ Onl, Banke Elclrns., Ltd. 

301-258-5040 
617-232-6687 
413-243-1158 
612-542-8437 
314-343-7408 
201-894-0894 
609-983-5300 
513-434-1454 
503-626-7978 
214-644-1475 

416-292-5152 

JAPANESE PRODUCTS CORP, 7 Westchester Plaza, 
Elmsford, NY 10523, Tel: 914-592-6660, TELEX: 516929 
ANS BACK ENFD, FAX: 914-592-7001; Empl.: 8; SIs. Mgr: 
Don Cassalla 

JARO COMPONENTS, INC, 5549 Powerline Rd., Fl 
Lauderdale, FL 33309-2883, Tel: 305-771-7000, TELEX: 
159007, FAX: 305-772-8899; EmpL: 30; Sis. Mgr: Floyd 
Burwell; Disl. Mgr: Floyd Burwell 

JB ELECTRONIC TRANSFORMERS, 2300 W. Armitage 
Ave., Chicago, IL 60647, Tel: 312-342-0080; FSC No.: 
11700; EmpL: 150 

JBM ELECTRONICS, INC, 531 Front St., Manchester, NH 
03102, Tel: 603-623-0222, TELEX: 953134, TWX: 71 (}. 
22(}.8978, FAX: 603-823-0446; FSC No.: 62694; EmpL: 
Approx. 100 

DELAY 
LINES 

Promoting Confidence 
With Quality 
Delay Lines 

• Delay Lines (active, passive). Trans
formers (switching type, all ferrite 
constructions) • Inductors (ferrite 
constructions, powder iron) • Other 
Specialty Magnetics • Epoxy Molded 
Headers and cases for encapsulation 
USA (714) 336-3561 TWX: 910-595-
1578 DATAN US LKARW FAX #:(714) 
337-2155 
HONG KONG 5-623858, 5-648477 
TLX: 780 76336 DATAN HX FAX #: 
5-657214 

(jD Datatronics 
A DIVlSION OF DATIW/I.X ElECTRONICS 
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Division of,CUTlER·HAMMER 
FUll LINE AUTHORIZED DISTRIBUTOR 

.~~ 
MILITARY SPEC. INDUSTRIAL & COMMERCIAL 

ELECTRIC SWITCHES 
INC 0 R, P 0 RAT E D 

2478 Fletcher Dr, los Angeles, Californi. 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

FAX: 213-660-5130 
TVVX: 910-321-2971 b .11 4. MI5NIATURE 

~ fJ o 3. PC MINIATURE 

1. MIN G,,'., LE TOGGLE 6. LOCK~~g~~'ATURE 
SEE COMPLETE PRODUCT 

LINE UNDER SWITCHES 
SECTION 5100 

FREE L1NECARO AND 
2. MIL. SPEC. AN. MS, ST. CATALOG 20EY ON REQUEST 

TOGG'LE 

'CUSTOM ENGRAVING & TAMPO~PRINTTO YOUR SPECS. 

Call today
We'll ship today. 

Manufacturers and Sales Offices Directory 

J-B-T INSTRUMENTS, INC .• Box 1818, New Haven. CT 
06508-1818, Tel: 203-776-1111; EmpL: 25; SIs. Mgr: 
Ullian Sharron .................. ,........ ... .... 0e1381 

Local Sales Offices & Reps 
MN MimeapoUs, Hei-liIe Sis. ............. 612-861-6051 
TX Dallas/Houston, Elcom Mklg., Inc. .... 2.14-241-2166 
Can Thornhill, Ont., R C. Kahnert Sis., Ud 

.. .. .. .. .. . . .. . .. .. .. .. . . . .. .. .. .. .. ... 416-221-7755 
Can Winnipeg, Vancouver, Smith-Paterson & Assocs. 

................................ : ...... 604-681-0743 

Local Distributors 
AL Montgomery, Southern Controls ...... 205-277-5030 
CA Los Angeles, CMl/Metermaster ..•..•. 213-685-4340 
CA Sacramento, Sacramento EIctrns. •.. . . 916-441-4821 
CA Wilmington, Wilmington Instrs. ,....... 213-834-1133 
CO Denver, ELL Instrs. ................... 303-534-4160 
CO Denver, Ward/Brownell ....... . . . . . . .. 303-333-3541 
CT New Haven. Hatry Elctms. ............ 203-787-5921 
FL Miami, Florida Precision .............. 305-324-1731 
GA Augusta, Speciality Distributing....... 404-873-2521 
IL Bridgeview, EI.L Instrs. ............... 312-43()'2292 
IL Elk Grove Village, CMl/Metermaster .. 312-593-6650 
LA Lafayette, Ralph's Elctms.............. 318-234-4507 
MD Sparks, EI.L Instrs. ................... 301-771-4800 
MA Burlington, ELL Instrs. ................ 617-272-9450 
MI Grand Rapids, S-F Electra, Inc. ...•... 618-459-0216 
MN Minneapolis, Instrument Controls..... 612-871-2514 
MS Jackson, Ellington Elctm. Supp ........ 601-355-0561 
NJ Belleville, Miscorp .................... 201-751-6680 
NJ Newfoundland, Hosica Labs .......... 201-697-6111 
NY Long Island City, Metermod .......... , 718-726-4850 
NY Lynbrool<, P_less Radio ........ .. ... 516-593-2121 
NC Winston-Salem, Kirkman Elctrns. ...... 919-722-9131 
OH Cleveland, Weschler Elec. ............ 216-238-2550 
OH Dayton, Scott-Friedman. . . . .•. . . .. .. .. 513-298-5555 
TN Nashville, Electra Distributing.. .. . .. .. 615-329-3971 
TX Ft Worth, Swieco .. .. .. .. .. .... .. .. ... 817-335-6521 
TX Garland, CMl/Metermaster ........... 214-271-5671 
TX Houston, Harrison Equip. ............. 713-679-2600 
WA Saattle, Eicher-Richards .............. 208-523-7868 
WV SL Albans, Preiser Scientific ........•. 304-727-2902 
Can WiIIoWdale, bot, Electrosonic ......... 416-494-1666 

J-B-T SWrrCHES, CUTLER-HAMMER PRODS., 
EATON CORP. Box 1904, New Haven, CT 06509, Tel: 
203-772-2220; FSC No.: 55459; Empl.: 160; SIs: Mgr: C. 
A. Peffer 

Refer to Eaton Corp./Cutler-Hammer Prods, 
Areospaca/Commercial Controls Div. for distributor 
inlonnalion 

JDK CONTROLS, INC., 2630 Lavery Ct, Sune F, 
Newbury ParI\, CA 9132()'1593, Tel: 805-499-7779, FAX: 
805-499-0990; Empl.: 25; SIs. MgT: Reece Kendall , 
........ , .. , ......... , .. , .. , ...........•.... , .. ,. Ao 2075 

JEFFERS ELECTRONICS, Grand Plaza, 945 Grand Ave., 
Nogales, AZ 85621, Tel: 602-287-5851, TELEX: 165036; 
FSC No.: 59474; Empl" 400; SIs. Mgr: Ken Shobert; Dist. 
Mgr: Steve Morris 

JEFFERSON ELEC. MagneTek, Inc., 1400 Center Circle 
Drive, Downers Grove, IL 60515-1021, Tel: 312-691-2400, 
TELEX: 72-9408; Empl: 1200; SIs. Mgr: Tom Hull; Dis/. 
Mgr: Frank Michalik 

JENSEN TOOLS, INC., Axia, Inc., 7815 S. 46th St, 
Phoenix, AZ 85044, Tel: 602-968-6241, TWX: 91().95Q-
0115; EmpL: 200; SIs. Mgr: Herb Oberman 

, • E!!!I!R!!II!!!!OIll!!ll!!M!I!!!!E 

-INDUSTRIES 
_ CORPORATION 

FAX: 201-353-1021 
JEROME INDUSTRIES CORP., 730 E Division St, 

Elizabeth, NJ 07201, Tel: 201-353-5700; Empl.: 150; SIs. 
Mgr: Anthony OJ Girolamo., ... Ao2242; 0e1780-1783 

JERSEY SPECIAL TV CO. See JSC Wire & Cable 

-Oli!iiiia JEi*, 
POWER SYSTEMS, INC 

FAX: 213-426-2417 
JET A POWER SYSTEMS, INC., 2675 Junipero, Signal 

Hill, CA 90606, Tel: 213-427-0095, TWX: 51()'101-1804; 
EmpL: 100; SIs, Mgr: DerekSteel ........ 0e1785-1787 

Local Sales Offices & Reps 
AL Huntsville, R 0. WMesell & Assocs. .. 205-883-5150 
CA Anaheim, Alpha Sis. .......... "...... 213-215-0249 
CA Mission Viejo, The Powerhouse, Inc. .. 714-77()'9009 
CA San Diego, Miner Assocs. , : .... , .. .. .. 619-566-9891 
CA Santa Clara, Basic Sys. Corp. ......... 408-727-1600 
CT Vernon, George Urban & Assocs. .•... 203-647-3991 
FL Altamonte Springs, Semtronic Assocs., Inc. 

.. ,." .. , .. , ..... , ...... , .. , .. , ........ 305-831-8233 
FL Clearwater, Semtronic Assocs. .•. ,.... 813-461-4675 
FL Ft Lauderdale, Semtronic Assocs. .... 305-731-2464 
GA Atlanta, R 0, Whnesell & Assocs. .... , 404-449-9190 
GA Norcross, RO. Whitesell & Assocs. ... 404-449-9190 
IL SL Charles, XV;Z Mktg. ................ 312-584-3001 
IN Indianapolis, R O. WMeseIl .......... 317-359-9283 
MD Wheaton, Brirnberg SIs. .. .. .. .... .. ... 301-946-2670 
MA Dover, George Urban & Assocs. ...... 617-329-4088 
MI Farmington Hills, Comstrand .. , .. , ... ; 612-788-9234 
MN Minneapolis, Comstrand Co. .......... 612-788-9234 
NY Fairport, Hi-Tec Sis. .. . .... ...... ... ... 716-223-5922 
NY Yonkers, Sonkin Assocs. , .•. , .. . .. .... 914-968-8282 
NC Greensboro, RO. WhHese11 & Assocs. 

OH Cincinnati, R O. Whitesell .... " " .. , .. 
OH Cleveland, R O. WhHesell , .. , ....... . 
OH Columbus, R O. Whitesell .......... .. 
OH Dayton, R O. Whitesell ............. " 
OR Portland, J. J. Backer Co. . ........... . 
OR Salem, Jas. J. Becker Co. ........... .. 
PA Huntingdon Valley, Lynbar Grp., Inc. .. . 
PA Pittsburgh, R O. WhHeseIl .......... .. 
TN Knoxville, RO. Whitesell & Assocs. , .• 
TX Dallas, S. W. Tech. Sis. .. " ......... .. 
WA Seattle, Jas J. Becker Co. ...... " ... " 
WI Milwaukee, XVZ MkIg. .............. .. 
Can Montreal Empro Sis. ................ .. 

919-273-1945 
513-521-2290 
216-447-9020 
614-888-9396 
513-298-9546 
503-297-8744 
503-362-0717 
215-947-3554 
412-963-6161 
205-683-5150 
214-243-0160 
206-285-1300 
312-584-3601 
514-341-6420 

JETTRON PRODUCTS. P.O. Box 337, E Hanover, NJ 
07936, Tel: 201-887-0571, FAX: 201-887-4182; FSC No.: 
04435; EmpL: 30; SIs. Mgr: J. M. Schill ... Co1406-1407 

Local Sales Offices & Reps 
CA EI CejOn, A-Tronics " .............. ,.. 619-444-1501 
CA Woodland Hills, A-Tronics ............ 818-703-7212 
NY New York, Eitron Export Co. .......... 212-944-7635 

716 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
JEWELL ELECTRICAL INSTRUMENTS. Grenier 

Industrial Air Park, 850 Perimeter Rei., Manchester. NH 
03108-4038, Tel: 603-669-6400. TElEX: 943435 JEWEll 
MAN. FAX: 603-669-5962; EmpL: 250; Sis. Mg': George 
Molleur; Dist. Mg,: Bill Bolia 

JFD ELCTRNS .• See Murata Erie No. Amer .• Inc. 

JF MICROSYSTEMS. 3641 Frontier Road, Pasco, WA 
99301. Tel: 509-297-4294. eoo..JF-<:ARDS; EmpL: 2; Sis. 
Mg': Jim Follansbee 

JFW INDUSTRIES. INC_ 5134 Commerce Sq.Dr_ 
Indianapolis, IN 46237. Tel: 317-887-1340. FAX: 317-881-
6790; FSC No.: 61162; Empl.: 70; Sis. Mgr: Jackie 
Buescher 

JKL 
COMPONENTS 
CORPORATION 

FAX: 818-897-3056 
JKL COMPONENTS CORPORATION. 13343 Paxton 

St, Pacoima, CA 91331. Tel: 818-896-0019; FSC No.: 
55335; EmpL: 19; SIs. Mgr: Bob Brandt ........ B.1135 

Local Sales Offices & Reps 
AL Huntsville. Southern Sis. & Mktg. . . . . .. 205-83()..9322 
AZ Tempe, Elec-com .... , ................ 602-967-8644 
CA San Diego, Lawsco ................... 619-755-0200 
IL Park Ridge. Bob Bums & Assocs. ..... 312-823-9360 
IN Carmel. APEX TEC.lnc ........ , .... , .. 317-846-3333 
MI Farmington Hills, Clark SIs. , .......... 313-553-0610 
OH Chagrin Falls. Clark SIs. Co. .... ,..... 218-247-7646 
PA Philadelphia, Check Assoc. , .. ,....... 215-487-3007 
TX Irving, K~e Elec. SIs. ............ ,..... 214-888-0321 

Local Distributors 
AL Huntsville, Powell Elec ..... ".:....... 205-539-2731 
AL Mobile, Specialty Distr. Co. . . . . . . . . . • . . 205-344-0450 
AZ Phoeni~ Capital Elclms. ... " .. , ... ,.. 602-252-5899 
CA Gardan Grove, Richey Western.. . .. .. 714-895-0060 
CA Gardena, Cal. SW"ch & Signal........ 213-77()"2330 
CA San Jose, Powell EIec. ............. , .. 408-943-9020 
CA Santa Clara, Richey/Western Elee. ... 408-727-7411 
CA Sunnyvale, Target Elee. . . . . • . . . . . . . . .. 415-961-1170 
CT Cheshire, Time Elec .•...............•. 203-271-3200 
FL Clearwater. Elec. Precepts of Florida.. 813-53()"9781 
FL Tampa, Specialty Distr. Co. ........... 813-87()"3315 
GA Atlanta, Specialty Distrbg. Co ....... ". 404-873-2521 
IN Indianapolis, Meunier EIctms. , .. ,..... 317-635-3511 
IA Cedar Rapids, Advnet EIec. ........... 319-383-0221 
KY Louisville, P-'ess Eiee. ...•.......... 502-837-7674 
MD Columbia, Powell Elee. .•... , .•. , •. ,.. 301-621-8080 
MD Kensington, Marine Air Supp. .. .... ,.. 301-949-1353 
MD Rockville, M S Elctms. ................ 301-340-6400 
MA Avon, Controller Svcs. ................ 617-564-9010 
MA Needham, Cronin.. .. .. .. .... .. .. .. ... 617-449-5000 
MA Westborough, Powell EIec. ........... 617-368-6100 
MN HopIdns, The Joel Co. ................ 612-935-6202 
MN St Pau~ Gopher Elee. ................ 612-483-4450 
MO Richland, ATR Enl ................ , .. 314-765-5219 
NY Sparks. C~aI Lighting .. , ............ 702-356-6162 
NH Hudson. C & H EIec. ........ .. .. .. .... 603-882-1133 
NJ Clifton. Vantage Comps. .............. 201-777-4100 
NJ Englewood, Powell Elee. .... ,.,....... 201-894-0600 
NJ Pomion Lakes, Pan American Elec .... 201-839-0077 
NM Albuquerque, Walker EIec. Supply .... 505-883-2992 
NY E. Syracuse, Modutex , .. .... .. ........ 716-924-4400 
NY Hauppauge, Genelco ................. 518-231-1144 
NC cary. Powell Elee. .................... 919-467-1212 
NC Greensboro. Hammond , . , .•.... , . . . .. 919-275-6391 
OH Cincinnati, Schuster Elee. ............. 218-425-8134 
OK Oklahoma C"v. Radio Supp. Inc, .•.... 405-232-6127 
PA Philadelphia, Powell EIec. ............. 215-385-1900 
PA Wayne. Peak Elec. ...... .. .. .. .. .. .. .. 215-293-9000 
TN Chattanooga, Specialty Distr. Co. ..... 615-624-1040 
TN Chattanooga, Techni-Tronics ......... 615-875-5449 
TX Dallas, Norvell Comp. Sis. ,........... 214-233-0020 
TX Dallas, OIl-the-SheW Comps. ......•... 214-247-0052 
TJ( Las Colinas. PowellEIec. ...........•. 214-55()"0547 
WA Greenacres, Mica Co. ...... .. .. .. .. .. . 509-928-1720 
WA Seattle, Radar Elec.. .. .. .. .. .... .. .... 208-282-2511 
WI Milwaukee. EIctm Expeditors ......... 414-228-8100 
WI Oshkosh, Electronic Inds. ....•..•..... 414-235-8930 

JMJ TECHNICAL PR.ODS.. 50 Wheeler Point· ReI., 
Newark, NJ 07105. Tel: 201-589-4257; Empl.: 8; Sis. Mgr: 
Kevin Kolenut .................................. C.l633 

JMK, INC •• 15 Caldwell Dr, Amherst, NH 03031. Tel: •• , 603-
886-4115, TElEX: 955329; EmpL: 200; Sis. Mgr: J. 
Kennedy •................................ A.1863-1665 

Local Sales Offices & Reps 
CA Santa Clara, Cummings & Assocs. .... 408-247-8656 
IL Chicago. Momak Sis. ................. 312-963-6400 
MD Silver Springs, Mid-Atlantic Sis. Co. ... 301-593-7749 
MA Framingham, Sullivan Tech. SIs. ...... 617-62()..O195 
MN St Pau~ Arkco SIs..................... 612-777-7454 
NJ Princeton, Murtronics Assocs. . . . . . . . .. 609-394-3737 
NY Syracuse, Nycom Inc. . . . . .. ..• . . . . . . .. 315-437-3343 
OR Hillsboro, T emco NW. ................ 503-649-8375 
WA Bothel~ Temco N.W. .................. 208-821-5434 
Can Montre~ Que_ A R Gray ............ 514-694-6378 

JMR ELECTRONICS. 1525 Blondell Ave_ Bron~ NY 
10461. Tel: 212-597-6050, FAX: 212-597-6137; EmpL: 50; 
Sis. Mg,: Joel Howard 

JM TRANSFORMER CO., INC" 112 Florida St, 
Farmingdale, NY 11735. Tel: 51 8-293-0475; EmpL: 13; Sis. 
Mg,: J. Millman .......................... A·2243-2247 

JOBMASTER CORP .. 9008 Uberty Rei., Randallstown, 
MD 21133. Tel: 301-655-1400. 8O()..642-1400. FAX: 301-
521-5461; Empl.: 22; Sis. Mgr: Wendiy Goldman 
. , .. ,., ....... , ... ,., .. , .. , ....... ,., .. , ...•.... , A·1320 

JOHANSON DIELECTRICS. 2220 Screenland Dr_ 
Burbank, CA 91505. Tel: 818-646-4465. lWX: 910..498-
2735, FAX: 818-841-7261; Empl.: 300; SIs. Mg,: Fred 
Luhrs .................. , .......... , ...... , ..... A·l098 

Local Sales Offices & Reps 
AZ Phoeni~ Compass Mklg. & SIs. ,...... 602-996-0635 
AZ Tucson, Compass Mklg. & Sis. . , , . , . .. 602-293-1220 
CA Glendale, Mission Mklg. .... ,......... 818-247-9110 
CA Mountain View. Straube Assocs. ...... 415-969-6060 
CO Westminster. Straube Assocs. ........ 303-426-0890 
FL Boca Raton, Lawrence Assocs ....... 305-368-7373 
FL Clearwater. Lawrence Assocs. .. ,..... 305-339-3855 
IL liSle, WG Controls ...... , .. , .. .. .. .... 312-963-5954 
IN Kokomo. Schillinger Assocs. .... ,..... 317-452-4057 
KS Shawnee Mission, Florence & Meyer 

CT Wethersfield, Compac SIs. ... , ....... . 
MI Troy. C. B. Jensen & Assocs. ...... , .. 
MN Minneapolis, Bill Deming & Assocs. ... 
NY Huntington, Compar New York Inc. '" 
NY Syracuse. pnroncis .... , ............ .. 
NC Winston-Salem, Murcota ... , ......... . 
OH Westlake. Baehr Greenleaf Assocs. , .. 
PA Trevose, PSA Co ............. , ...... .. 
TX Dallas. C & J Assocs. ................ . 
WA Seattle. Northmar Inc. ................ . 
Can HamiHon, Onl, Cartwright/Southhall .. 

Local Distributots 
CA Los Alamnos, SEMI PICE ............ . 
CA Santa Clara, SEMI DICE ............ .. 
CA Sunnyvale, Bell Inds. ................ .. 
FL Orlando, Chip Supp. .. .............. .. 
IL Chicago. Newark .................... . 
MA Canton, Semi Dice .................. .. 
NJ Faitlield, CHPS Inc. .................. . 

913-722-5210 
203-563-4784 
313-843-0506 
612-888-5000 
518-423-5660 
315-455-7346 
919-722-9445 
216-892-1770 
215-245-0513 
214-539-0140 
208-524-5170 
416-528-0294 

213-594-4631 
408-98()"9777 
408-734-8570 
305-298-7100 
312-638-4411 
617-821-0070 
201-882-0997 

JOHANSON MANUFACTURING CORPORATION. 
400 Rockaway Valley ReI., Boonton, NJ 07005, Tel: 201-
334-2676. lWX: 71 ()"987-8367. FAX: 201-334-2954; FSC 
No.: 91293; EmpL: 200 ......................... A.l099 

Local Sales Offices & Reps 
AL Huntsville, Murcota Corp. ..•. ,.,...... 205-539-6476 
AZ Phoeni~ Compass Mklg. & SIs. ,...... 602-998-0635 
AZ Tucson. Compass Mktg. & SIs. .. , . . . .. 602-293-1220 
CA Escondido, Knight Co. ................ 619-743-5136 
CA Los Angeles, Knight Co. .............. 213-67()"2833 
CA Mountain View. Straube Assocs. ...... 415-969-6060 
CO Westminster. Straube Assoc_ Ml States 

..... , .. , .. , .......... , .... , ........... 303-428-0890 
CT Wetherfield, Compak, Inc. ............. 203-563-4784 
Fl Boca Raton, Perrott Assocs. .,........ 305-482-6909 
Fl Clear Water Bch, Perrott Assocs. ..... 813-443-5214 
Fl Orlando, Perrott Assocs. .............. 305-296-7748 
IL Lisle. W.G. Controls ................... 312-963-5954 
IN Kokomo, SchilUnger Assocs. .......... 317-455-2708 
IA Hiawatha, ARD Sales Co. ............. 319-393-6392 
MA Hudson, Compak, Inc. ................ 617-568-0331 
MN Bloomington. Bill Deming & Assoc. ... 612-886-5000 
MO St Louis, Midtec Assocs. .... ,........ 314-275-8686 

JOLOI 
NJ Boonton, Johanson MIg. Corp. ........ 201-334-2676 
NY Mount Vernon, Friedman-Sm~ EIctm Sis. 

• .. . .. . .. .. .. .. .... .. .. . .. . .. .. . .. .. .. . 914-684-4866 
NY Pittsford, NHA, Inc. .. .. .. .. .. .. .. .. .. .. 718-586-9002 
NC Winston-Salem, Murcota Corp. ........ 919-722-9445 
OH Columbus, Baehr. Greenleaf & Assocs. 

....................................... 614-847-()22O 
OH Dayton, Beehr. Greenleaf & Assocs. .. 513-439-0724 
OH Westlake, Baehr. Greenleaf & Assoc. 

.. . . .. .. .. . . .. .. . . . .. . . .. .. .. . • . .. .. ... 216-842-1770 
PA Evans C"v. Baehr. Greenleaf & Assocs. 

........................ ,.............. 412-778-2151 
PA Trevose, P.SA .............. ,........ 215-245-0513 
TX Austin, W. Pat FraDa & Assocs. ....... 512-635-7911 
TX Bedford, W, Pat Fralia Co. ............ 817-267-3577 
TX Houston, W. Pat Fralia & Assocs. ..... 713-772-1572 
UT San Lake C"v. Straube Assocs., Ml States 

......... , .. .. .. . ... .. . ..... .. .. .. . .. .. 801-263-2640 
VA Oakton, PSA South ................... 703-281-1806 
WA Seattle. Northmar .............. , ...... 208-524-5170 

Local Distributots 
AZ Tempe, Bellinds. ............ , .. ,..... 602-966-7800 
CA Garden Grove. Belllnds. .........•.... 714-895-7601 
CA Gardena, Bellinds. ................... 213-515-1800 
CA San Diego, Belllnds. .................. 619-268-1277 
CA San Jose, All American Semiconductor 

CA San Pedro, ASAP Elctms./West ..... . 
CA Sunnyvale, Bellinds. ................ .. 
CA Thousand Oaks, Bellinds. .......... .. 
CA Van Nuys, CW Swift & Assocs. ...... . 
CA Westlake V~ Diste~ Inc. .............. . 
CO Whealridge, Ball Inds. ........ , ...... .. 
FL Deerfield Bch, Bell Inds. , ............ . 
Fl Orlando. Palcor Co ... , .............. .. 
IL Chicago, Newark EIctms. .... , ...... .. 
IL Elk Grove VI_ Bell Inds. .............. . 
IN Indianapolis, Bell Inds. .............. .. 
MD Baltimore, Radio Elec. Svc. .......... . 
MD Beltsville, Radio EIec. Svc. .. ........ .. 
MA Seekonk, M-Squared ................ . 
MA Wilmington, RCI Jaco Elctms. ...... , .. 
NM Albuquerque, Bellinds. .............. . 
NY Hauppauge. Jaco EIctms. .... , .....•.. 
NY Mt Vernon. ASAP EIctms. .... , ....... 
NY Syracuse, Newark Elctms. ......•.••.. 
OH Dayton, Bellinds. .................... . 
OR Lake Oswego. Bell Inds. ............ .. 
PA Philadelphia, PEl-Genesis ...... ' .•..• 
TX Fl Worth, PATCO Supplies .......... . 
TX Irving, Newark EIctms. .............. .. 
UT Salt Lake City. Bell Inds. ........ , .. , .. 
WA Bellevue. Bellinds. .................. . 

408-287-0190 
213-519-8377 
408-734-8570 
213-826-6778 
818-989-1133 
805-495-9998 
303-424-1985 
305-421-1997 
305-299-1541 
312-784-5100 
312-64()"1910 
317-634-8202 
301-529-0500 
301-937-9100 
617-761-5490 
617-273-1860 
505-292-2700 
516-273-5500 
914-699-2727 
315-437-8611 
513-435-8860 
503-241-4115 
215-673-0400 
817-429-8596 
817-534-3696 
801-972-6969 
208-747-1515 

JOHNSON. E. F, CO, 11095 Viking Dr, Eden Prairie, MN 
55344. Tel: 612-942-1000. TElEX: 290470; Empl.: 1400; 
Sis. Mgr: Charles Ard 

JOHNSON CONTROLS. Battery Grp.-Indl. Prods. 
Div, Janet A Koro~ Milwaukee, WI 53212, Tel: 414-961-
6500. FAX: 414-961-6506; EmpL: 20.000; SIs. Mgr: James 
M, Szollar 

Jt.ltJOLO 
FAX: 714-554-0303 

JOLO INDUSTRIES. 13921 Nautilus Dr_ Garden Grove, 
CA 92643, Tel: 714-554-6840. lWX: 91()"595-1138; FSC 
No.: 30035; EmpL: 20; Sis. Mg,: J.s. Giampiccolo. Jr. 
.................... ,., .......... , ......... C·1408-1410 

LocsJ Sales Offices & Reps 
CA Mountain View, Leddy Assocs. ........ 415-969-8313 
CA Santa Ana, Bee Jay Enterprises. . . . . . . 714-836-7870 
FL longwood, Mathias Assocs., Inc. ..•... 305-682-1100 
IL Chicago. Jack Eisley & Assocs. ....... 312-827-6380 
MA Reading, Uncoln Tech. Sis. ........... 617-944-9594 
NJ Berkeley Heights, Cambridge-Allen & Assocs. 

·t····································· 
NY Corbettsville, SHR .................. .. 
OH Cleveland, Geotronix Mktg. Assocs. .. . 
WA Seattle. Evergreen Mktg. Grp. Inc. .... . 
Can Nepean, Ont, Intrade(Canada) ....... . 

Local Disflibutors 

201-484-0203 
717-967-2607 
216-659-6100 
206-633-3160 
613-727-1272 

CA San Ramon, Xstar ........ ,........... 415-82()..2048 
Fl Miami. Electronic Equip. .............. 305-871-3500 
NJ Berkeley Heights, Rockwood SIs. Co. 

.............. , .. , .. .. .. .. .. .... .. .. ... 201-484-0203 
OH Richfield, Alpha Distr. Corp. ........... 216-659-6100 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 717 



JONARD 
JONARD INDUSTRI~ CORP. 134 MarbIedaIe Ad., 

TUckahoe, NY 10707, Tel: 914-793-0700. TB.EX: 996570, 
TWX: 710-562-0107; ~L: 65; SIs. Mgr: R. Fersen 

JONATHAN MANUFACTURING CORP. 1101 So. 
Acacia Ave., Fullel1on,CA 92631, Tel: 714-52&4651, TWX: 
91()'592-1241, FAX: 714-773-5582, 714-87!H212; EmpL: 
375; SIs, Mgr: Todd Leverich; Dist. Mgr: Wm. Valilus 

JONES, HIRAM, aCTRNS. INC. See Hiram Jones 
Elctms. Inc. 

JORI RESOURCES, 2128 Knoll Dr. Ventura, CA 93003, 
Tel: 805-642-2266; ~L: 4 

JOSLYN ELECTRONIC SYSTEMS, P.O.· Box 817, 
Goleta, .CA 93116, Tel: 805-968-3551, TWX: 91()'334-
3464; FSC No.: 23663; EmpL: 210; SIs. Mgr: M. Melcher 

JAW INDUSTRIES, INC. 2312 N Second St, Harrisburg, 
PA 17110, Tel: 717-236-1418; ErnpL: 4; Sis. Mg': Bryan J. 
Williams, SIs. Mgr. 

JSC WIRE & CABLE, Box 248, Burgess PI., Wayne, NJ 
07474, Tel: 201-694-6200; EmpL: 40; Sis. Mg,: Richard 
WojIovitz 

JTM SYSTEMS & CONSULTING, INC. Terrace HiI~ 
Ithaca, NY 14850, Tel: 607-272-0B08; EmpL: 12 

JUDCO MFG. INC. P.O. Box 487-E84, 24030 Frampton 
Ave., Harbor City, CA 90710, Tel: 213-534-0959 

JUDD WIRE, High Voltage Engrg., 57 Turnpike Ad., 
Turners Falls, MA 01376, Tel: 413-863-4357, TWX: 51()' 
29().2147; FSCNo.: 3357; Empl: 148; SIs. Mg,: Steve Fritz 
. .. ... . .. ... .. ... .•. .. . .. .. .. . . . .... . . . 8-1012; Co1857 

Local S8Jes OffiCes & Reps 
AL Huntsville, R & G Assocs. .. . . . . . . . . . . . 205-536-6300 
CA Laguna Hills, English/Damco ......... 714-837-3801 
CA Los AMos. Ewing Foley ............... 415-941-4525 
CO D8nver, ElcOm .... .. .. .. .. .. .... .. .. .. 303-337-2300 
FL Coral Springs, HAl EIc1ms. ............ 305-752-7520 
GA GainsviUe, R &. G Assocs. ........... " 404-532-3850 
IL Arlington Heights, Rozner SIs. Co. .... 312-577-0067 
KS Overland Pk. Spectrum Sis. .......... 913-848-6811 
MD Baltimore, R. A. Wafer Assocs. ;....... 301-744-1133 

Promoting Confidence 
With Quality 
Delay Lines 

• Delay Lines (active, passive) • Trans
formers (switching type, all ferrite 
constructions) • Inductors (ferrite 
constructions, powder iron) • Other 
Specialty Magnetics·. E:poxy Molded 
Headers and cases for encapsulation 
USA (714) 336-3561 TWX: 910-595-
1578 DATAN US LKARW FAX #: (714) 
337-2155 
HONG KONG 5-623858, 5-648477 
TLX: 780 76336 DATAN HX FAX #: 
5-657214 

(jD Datatronics 
A DtVlSION OF DATAMAX ElECTRONIC~ 

Manufacturers and Sales Offices Directory 
MA Marlborough, OK Engrg. ............. 617-481-8400 
MN Brooklyn Center,WiIIman Assocs. .... 612-566-5010 
MO Florissant, Spectrum Sis. ............. 314-731-5151 
NJ Haddonfield, Mesa Tech. Assocs. ..... 609-429-9531 
NM Albuquerque, O'DonneU Assocs. ...... 505-883-1030 
NY AIIk:a, a H. Tollefson Assocs. ........ 716-591-1219 
NY Auburn, a H. Tollefson Assocs. ....... 315-253-4109 
NY ROC\IeSIer, a H. Tollefson Assocs. .... 716-271-4141 
NC Resch. Triangle Pk. Naylor Assocs. ... 919-544-6630 
OH Worthington, Simcox Assocs. ......... 614-885-8995 
OR PortJand, Jas. J. Backer Co. ........... 503-297-8744 
TX Denton, Stevens Sis. Co............... 817-382-4735 
UT - SaU Lake City, ElcOm ................. 801-486-4233 
WA Seattle, Jas. J. Backer Co. ............ 206-285-1300 

Local DistribufOls 
AL Madison, Sea Wire & Cable.. .. .. .. ... 205-772-9616 
CA Anaheim, Innovaf!ve Sys. ............. 714-968-6383 
CA Concord, Control Master. . . . . . • . . . . . • . 415-939-3600 
CA Irvine, Republic EIc1ms. ............... 714-855-2222 
CA San Leandro, Anixter ................. 415-352-3100 
CA Torrance, Blake Wire & Cable ........ 213-533-8141 
CA Valencia, Wirenetics Co. .............. 805-257-2400 
CO Colorado Springs, Colorado MIg. Technlg. 

303-596-6888 
CT ~. H~~;d," E.'j: Si~h~ c.; :::::: 203-282-9400 
CT Manchester, LMS. .................... 203-849-4415 
FL Altamonte Springs, Royce EIc1ms. ..•. 305-869-4700 
FL Fl Lauderdale, Anixter ..... ; . . . . . . . . .. 305-485-4455 
FL FlLauderdale, Pacer Elclms. .......•. 305-462-0902 
IL Brookfield, Conductors Unlld ......... 312-485-7855 
MA Woburn, Pacer EIc1ms. ............... 617-935-8330 
MN Bloomington, K L Tannehill .......... 612-881-6700 
NH Amh~ NOrth Country Wire & Cable 

NJ Atlantic Highlands, Freedom Elclms. .. 
NJ Dover, Electro Spec. ................ .. 
NM Albuquerque, Southwest Wire ....... . 
NY Farmingdale, Weico EIc1ms. ......... . 
NY Johnson City, Hap Elctms. ........ .. 
NY Rochaster, Pacer Elctms. •............ 
NY Rochester, Simeona Elctm. • ........ _ • 
NY Ronkonkoma, Zen"h Wire ...........• 
OH Dayton, Astro Iods. .................. . 
PA Montgomeryville, Pyttronic Ind ....... . 
TX Dallas, Interstate Wire .............. .. 
WA Woodinville, Storm Prods. ...••..• '" " 
WI New Berlin, IndL EIec. Wire & Cable ... 

603-889-0063 
201-872-2300 
201-361-6300 
505-888-3400 
516-293-0050 
607-729-3528 
716-288-6750 
716-328-3230 
516-585-1444 
513-429-5900 
215-242-6700 
214-553-1311 
206-488-7400 
414-782-2323 

JUDD WIRE, High Voltage Engr~ 870 Los Vallecilos 
Blvd., San Marcos, CA 92069, Tel: 619-744-7720, TWX: 
91()'322-1149, FAX: 619-744-6089; FSC No.: 3357 

Refer to Judd Wire, Turners Falls, MA for sales office and 
distribu10r information. 

aID JULIE RESEARCH 

FAX: 212-757-0904 
JULIE RESEARCH LABS., 211 Wast61st St, New York, 

NY 10023, Tel: 212-245-2727, TWX: 71()'581-5138; FSC 
No.: 07062; Empl.: 45; Sis. Mg': Pamela Spencer; Dis!. 
Mg': Pamela Spencer .. .. .. .. .. A-1961; 001278-1282 

Local Sales OffiCes & Reps 

Resistors 
CA Northridge, Craig Assocs. ............. 213-993-4060 

JUMO PROCESS CONTROL, INC., 410 Garibaldi Ave., 
Lodi, NJ 07844, Tel: 201-779-7744, FAX: 201-779-1928; 
Sis. Mg,: Bert Robinson 

Local Sales Offices & Reps 
IL Algonquin, Marshall wo~, Assoc. . . . . .. 312-658-8130, 

JUPITER SYSTEMS, 1100 Marina Village Parkway, 
Alameda, CA 94501, Tel: 415-523-9000, TELEX: 6713004, 
FAX: 415-523-9151; FSC No.: 63872; Sis. Mgr: Glenn 
Meyer 

KAHGAN ELECTRONICS CORP., 605 Peninsula Blvd. 
Hempstead, NY 11550, Tel: 516-538-2300, TELEX: 
261097 KAHG UR; Empl: 31; Sis. Mgr: Fred Strauss; Dis!. 
Mg,: Bernard Stapler 

KAHLE ENGINEERING, 50· S. Center St, Orange, NJ 
07050, Tel: 201-878-2020, TELEX: 42-7757, TWX: 71()' 
992-8835; EmpL: 50; Sis. Mg,: Julie Clark 

KAISER ELECTRONICS, Kaiser Aerospace & 
Elctrns., 2701 Orchard Pkwy. San Jose, CA 95134, Tel: 
408-432-3000, TWX: 91 ()'33B-0196, FAX: 408-433-0553; 
EmpL: 1300 

KAISER ELECTROPRECISION, Kaiser Aerospace & 
Elctms., 1700 S. Redhill Ave., Irvine, CA 92714, Tel: 714-
2s()'1015, TElEX: 678487; FSC No.: 86831; ~L: 387; 
Sis. Mgr: Gerald W. Allen 

I~SI 
FAX: 508-922-8374 

KAISER SYSTEMS, INC., 126 Sohier Road, Beverly, MA 
01915, Tel: 506-922-9300; FSC No.: IF078; EmpL: 100 
.. .. . •.. .. ..•. .. ..•. .•. . .. . .. . .. ..•..•.. ... 001788-1791 

~tE!cli3lJ~ 
FAX: 616-344-2251 

KALAMAZOO TECHNICAL FURNITURE, P.O. Box 
1165, Kalamazoo, M149005, Tel: 616-385-2255, BO().832-
5227; EmpL: 42; SIs. Mg," a Smilh ............ C-1061 

KALGLO ELCTRNS. CO., ,INC. 6594 Ruch Rd., E Allen 
Twp., Be1hlehem, PA 18017-9359, Tel: 215-837-0700, BO(). 
524-0400, TWX: 51().651-2101; FSC No.: 64521; SIs. 
Mg,: Christopher L Criswell 

KALMUS & ASSOCS. INC. 2424 S. 25th Ave., Broadview, 
IL 60153, Tel: 312-343-7004, FAX: 312-343-7016; EmpL: 
346 

KAM COMPONENTS, INC. P. O. Box 192-EEM, 
Nasconse1, NY 11767, Tel: 516-585-0666, FAX: 516-585-
1580; EmpL: 29; SIs. Mg,: Cheryl Day 

K&L MICROWAVE, INC. 408 Coles Circle, Salisbury, MO 
21801, Tel: 301-749-2424, FAX: 301-749-5725; FSC No.: 
50140; ErnpL: 550; Sis. Mgr: Charles J. Schaub 

K & L QUARTZTEK, K & L Microwave, 20 S. 48th Ave. 
Phoenix, PZ 85043, Tel: 602-272-7944, TWX: 91()'951-
1305; FSC No.: 59492; Sis. Mg,: Mark H. Story 

K & M ELECTRONICS, 221 Interstate Dr. Dock No. 3, W. 
Springfield, MA 01089, Tel: 413-781-1350, TWX: 71()'350-
6483; FSC No.: 66813; EmpL: 700; SIs. Mg,: Gerard F. 
Voi1y ........................................... A-1943 

Local Sales Offices & Reps 
CA Fremont, C/G Assocs., Inc. ......... :. 415-790-1193 
CA Tarzana, H"lQh Voltage Sis. ............ 818-881-9194 
CT Marlborough, Precision Sis., Inc. ..•... 203-295-0580 
FL Melbourne, Reynolds & Assocs., Inc. .. 305-259-7000 
IL Westchaster, W. G. Brouillette & Assocs. 

....................................... 312-345-6500 
WA Bellevue, Advanced Power Comps., Inc. 

....................................... 206-747-9127 

KANTZ aECTRONIC INDUSTRY, 1804 Wall Church 
Rd, Wall Township, NJ 07719, Tel: 201-974-0090; Empl: 
12; Sis. Mg': L Herold 

. KAPPA NETWORKS, INC., 1443 Pinewood St, 
Rahway, NJ 07065, Tel: 201-396-9400, 1-800-223-0603, 
TB.EX: 130081 Kappa Rhwy, FAX: 201-388-4786; FSC 
No.: 20933; EmpL: 237; SIs. Mgr: D. Pearl 
.. , . . .. .. .... . . . ... .. . ....... .. ............ Ao1575-1593 

Local Sales OffiCes & Reps 
PZ Scotsdale, M. W. Riedel & eo. ......... 802-251-5902 
CA Alhambra, M. W; Riedel & Co. ......... 213-283-7694 
CA Sherman Oaks, Kappa Networks ..... 818-995-2401 
CO Whealridge, Wascom Mktg. ...••.••... 303-422-8957 
CT Clinton, Selmark Assocs., Inc. .••.•.... 203-573-9088 
FL Boynton Bch, D-Assocs., Inc. ..•..•... 305-93().B976 
FL Longwood, D-Assocs., Inc.. . . . . . • . • . . . 305-830-8976 
FL Maitland, D. J. Ellis & Assocs., Inc. .... 305-645-1101 
MD Middletown, S.T.lWoolard Co., Inc. .... 301-371-4500 
MA MilOs, Salmark Assocs. ............... 617-376-2914 
MN Osseo, Gaffney Sis. Co. . . . . . . . . . . . . . .. 612-425-5484 
NH HOpkinton, Selmark Assocs., Inc. ...... 603-746-3299 
NJ Madison, Uvera-Polk Assocs., Inc. .... 201-377-3220 
NY Cazenovia, S.T.lWoolard Co. Inc. ;.... 315-855-8145 
NY Glen Head, Uvera-Polk Assocs........ 516-759-9300 
PA Erdenheim, Omni Sis., Inc. ............ 215-233-4600 

718 North American offices only. For worldwide reps & distributors, see Vot w. EEM 1988 



Manufacturers and Sales Offices Directory 
TX Austin, Mi~Rep Assocs., Inc. ......... . 
TX Houston, Mil-Rep Assocs., Inc. ....... . 
TX Richardson, Mi~Rep Assocs., Inc. ..•.. 
UT Riverdell, Dytox Elctms. .•..........•.. 
UT Saftlake City, Wescom Mktg. ....... . 
VA Lynchburg. ST.lWoolard Co, Inc ..... . 

Local Distributors 
CA Sherman Oaks, Delay Une Distrs. Co. 

512-346-6331 
713-444-2557 
214-644-6731 
801-621-0310 
801-269-0419 
804-52&-5421 

8()(H)24-2617 

KAPPA SCIENTIFIC CORP, Box 30585, Santa Barbara. 
CA 93105, Tel: 805-687-9648; Empl: 4 

KARKAR ELECTRONICS, INC., A Unit of Genetal 
Signal, 1950 Army Street. Sen Francisco, CA 94124-1132, 
Tel: 415-552-1247, TWX: 910-372-7754 or 650-157-2515 
Mel; FSC No.: 017857; Sis. Mgr: Andy Lovas 

KATES SCIENTIFIC INSTRUMENTS, 142 Adem St. 
Newton, MA 02158, Tel: 614-527-2711; Empl: 28; Sis. 
Mgr: D. Kates 

KAUT & BUX MANUFACTURING CO, 675 Tower Rd. 
P.O. Box 867, Mundelein.IL 60060, Tel: 312-949-8505; Sis. 
Mgr: Heinz Kutschera 

Loca/ Sa/es Offices & Reps 
CA Palo Mo, Baribeauft Assocs. 
CA San Diego. Frank Polese & Assocs. .. . 
FL Longwood. Mathias Assocs., Inc ...... . 
NY Pittsford. Eicom SIs. Inc. .. ........... . 

415-493-4441 
61~271-1993 
305-682-1700 
716-385-1400 

KAVLlCO CORP, 14501 Los Angeles Ave., Moorpark, CA 
93021, Tel: 805-523-2000, TELEX: 65-1481, FAX: 805-
523-7125; EmpL: 400; Dis/, Mgr: Peter Swift 

KAYE INSTRUMENTS, INC., 15 De Angelo Dr, Bedford, 
MA 01730, Tel: 617-275-0300, TELEX: 6817163; Empl.: 
170 

KAY ELEMETRICS CORP., 12 Maple Ave, Pine Brook. 
NJ 0705&-9798, Tel: 201-227-2000, TWX: 710-734-4347; 
FSC No.: 80138; Empl.: 70; Sis. Mgr: Stephen P. Crump 
................................................. A-I771 

KAY-TOWNES, Div. of Alec Industries, Inc., P.O. Box 
593, Rome, GA 30161, Tel: 404-291-9871, TWX: 810-764-
4809; Empl.: 60; Sis. Mgr: Charles S Ford 

KB . ELECTRONICS, 73 Wortman Ave, Brooklyn, NY 
11207, Tel: 71&-257-3300, TWX: 710-584-2308, FAX: 71&-
257-4740; Empl.: 125; Sis. Mgr: A Bueller 

KBI, A Div. 01 Cabot Corp, PO Box 1482, Reading. PA 
19603, Tel: 215-371-3600, TELEX: 902251, TWX: 510-
651-0106; Empl: 600; SIs. Mgr: RobertJ. Longenecker 

KD COMPONENTS, INC., 271 0 S. Main St, Santa Ana, CA 
92707, Tel: 714-545-7108, TWX: 910-595-2678, FAX: 714-
549-7966; FSC No.: 58421; Empl.: 32; Sis. Mgr: Wayne 
Devine 

KDI ELECTRONICS, INC., Engelmann & Pyrofilm 
Divisions, 60 S. Jefferson Ad., Whippany, NJ 07981, Tel: 
201-687-8100, TWX: 710-986-8220; FSC No.: 64537; 
EmpL:3oo 

KEARNEY (WABASH ELECTRICAL COMPONENTS, 
1375 Swan Street. Huntington. IN 48750, Tel: 219-356-
6300, TWX: 510-100-2867; EmpL: 1000; Sis. Mgr: Stanley 
P. Bickhart 

KEC ELECTRONICS, INC, 20817 Western Ave., 
Torrance, CA 90501, Tel: 213-320-3902, TWX: 910-349-
6962, FAX: 213-61&-1197; Empl.: 8; Sis. Mgr: Y. Furuya 

KEDMAN CO., Box 25667, Saft lake City, UT 84125, Tel: 
801-973-9112, TWX: 910-925-4116; Empl.: 100 

KEENE LAMINATES, Keene Corp., 199 Amaral St. E. 
Providence, RI 02914, Tel: 800-556-7663, FAX: 401434-
2557; Empl.: 50 

For sales offices end reps. in the Northeastern region, call 
Rom Sencer- 401-434-2340 For sale offices end reps. in 
Calijomia, call Rick Kirchhoff- 714-540-2811 For sales 
offices end reps. in Michigan, Ohio, end Indiana, call 
STAFFc()' 216-331-5100 

KEITHLEY INSTRS., 28775 Aurora Rd. Cleveland. OH 
44139, Tel: 216-249-0400, TELEX: 9&-5469; Empl.: 481; 
Sis. Mgr: Mike Sciulli 

KEL AM, See TeHec, Inc. 

KELMET, INC, 569 W. Covina 'Blvd. San Dimas, CA 91773, 
Tel: 714-599-0954, FAX: 714-599-2835; Empl: 6; .S/s. 
Mgr: Paul Hodge 

KELTEC FLORIDA, INC., MICROWAVE 
PRODUCTS, Amstar Electronics Group, P.O. Box 
862, ShaMmar, FL 32579, Tel: 904-651-9749, TWX: 510-
730-7654; FSC No.: 09062; Empl: 625; Sis. Mgr: M Yount 
................................................. Do1423 

LDcaI Sales Offices & Reps 
AL Huntsville, Beacon Elctms. Assocs. ... 205-881-5031 
AZ. Phoenix, J. Smith Assoc. .............. 802-267-0981 
CA Los Altos, Stout Inds. ................. 40&-74&-0470 
CA MIn. View, Disman Bakner ............ 415-969-3010 
CA Orange, Cain Technology ............. 714-997-7311 
CA Sacramento, Disman Bakner .. . . . . . . . . 916-483-2664 
CA Van Nuys, Cain Technology .......... 81&-904-9392 
CO Colorado Springs, J. Smijh Assoc. .... 303-597-5343 
GA Atlanta, Beacon Elctms. Assocs. ...... 404-256-9640 
IL PI<. Ridge, EIctm lostr. Assocs. . .. . .. .. 312-29&-2290 
IL Schaumburg, Engrg. Prods. Assocs. . .. 312-882-7640 
IN Cicero, Engrg. Prods. Assocs. ......... 317-984-5226 
IN Indianapolis, EIc1m.lnstr. Assocs. ..... 317-257-7231 
KS Lenexa, Dytec/South ................. 316-945-2090 
MD Ellicott City, VPI ...................... 301-461-2525 
MA Lexington, O'Sullivan & Murphy ....... 617-882-6570 
MA Needham Hgts., O'Sullivan & Murphy 

. .................................... 617-749-8680/1 . 
MN Edina, Engrg. Prods. Assocs. .. . . . . . . .. 612-635-9022 
MN Minneapolis, Elctm. Instr. Assocs. ..... 612-374-5628 
MO Marylend Hgts., Dytec/South ......... 314-739-0665 
NJ Ironia, Met"rMICS .. .. .. . .. .. .... .. ... 201-584-1606 
NJ Westfield. Metro-M.I.CS. .............. 201-233-6116 
NM Albuquerque, J. Smith Assoc. ......... 505-265-3406 
NY Smithtown, Metro MICS ............... 516-361-6134 
NY Syracuse, Em-Tech ................... 315-437-6410 
OK Tulsa, Beacon EIc1ms. Assocs. ....... 918-622-1494 
PA Montgomerysville, Rulo Sys. .......... 215-36&-8495 
TX Austin, Beacon EIctms. Assocs. . . . .. .. 512-345-3543 
TX Dallas, Beacon EIctms. Assocs. ....... 214-437-1505 
WA Seattle, J. J. Assocs. Inc. .............. 202-24&-6619 

KEL TLON CORP, Viking Modules Div., 225 Crescent 
St, Waftham, MA 02154, Tel: 617-894-8700, FAX: 617-
899-9602; Empl: 75; Sis. Mgr: T. Chadu~ian 

kKELTRON CORPORATION 

FAX: 617-899-9602 
KELTRON CORP., High Voltage Power Supply 

Div., 225 Crescent St. Waftham, MA 02154, Tel: 617-894-
8700, TELEX: 948197; Empl: 170; Sis. Mgr: T. Chadurjian 
...................... :............. Dol094-1095, 1792 

Local Sales Offices & Reps 
GA Roswell, Electro Comp. S.LS ......... 404-992-2344 
IL Park Ridge, Probe EIec. ............... 312-696-2828 
MA Hingham, Shain Assoc ................ 617-740-2334 
MN Edina, J. H. Hanson Co. ............... 612-893-9980 
NH Nashua, Shain Assoc. ................ 603-881-4881' 
NY Commack, R.C. Engrg. ................ 51&-543-3325 
PA Glenside, Koebert Assoc. ............. 215-887-2310 

KEL TRON CORP" Miniprinters Div., 225 Crescent 
St. WaHham, MA 02154, Tel: 617-894-8700, TELEX: 
948197, FAX: 617-899-9802; FSC No.: 18662; Empl: 170; 
Sis. Mgr: Ted Chadu~ian ................ Dol094-1095 

Local Sales Offices & Reps 
AZ. Tempe, Thor Engrg. .................. 602-43&-8494 
CA Canoga Pk., Dolphin Tech Entprs. ..... 81&-710-1966 
IL Palatine, T-Squared Assocs. .......... 312-991-2144 
MD BaHimore, Advanced Tech. SIs, Inc. . .. 301-563-8252 
NY Amsterdam, Traxonics ................ 51&-843-1445 
PA Oreland, Precision Mklg. Grp. ...•..... 215-233-9233 

KELVIN INDUSTRIES, .INC., 14724 Ventura Blvd. No. 
1003, Shennan Oaks, CA 91403-3501, Tel: 81&-990-1192, 
FAX: 81&-995-6460; FSC No.: 19587; Empl: 180; Sis. 
Mgr: R A Featherston ..........•........ A-1944-1945 

Local Sales Offices & Reps 
AZ. Phoenix, Sunwest Mklg. .............. 602-893-7677 
CA Mountain View, Woempner-Arnold .... 415-984-5454 
CA San Diego. Wes-K Assoc. . . . . . . . . . . . .. 619-695-2040 
CA Sherman Oaks, Wes-K Assocs. ....... 81&-990-1302 
FL Ughlhouse POint, R. C. Simon & Co... 305-941-2757 
IL Deerfield, Waft Krueger ............... 312-945-3720 
MA Needham HQ1s., Todino Engrg. .. .. .. .. 617-444-7925 
MI Birmingham, Forand SIs. ......•..... " 313-644-0087 
MN MinneapoMs, Furber Sis. .............. 612-881-3620 
MO St Louis, Abrams & Assocs. .•....••.. 314-569-0447 
NY Great Neck, Trlonic ................... 516-486-2300 
NY Rochester, Foster & Wager........... 716-385-7744 
NC Burlington, P. J. Nahser •.•..•.......•• 919-226-8053 

OH New lebanon, J. N. Bailey & Assocs. 

OK Tulsa, John B. Guenther ............ .. 
OR Portland, Frank Jackson ............. . 
PA Southamp1on, Campbell Assocs. ..... . 
TX Dallas, John B. Guenther ........... .. 
VA Front Royal, Effron Sis. ............. .. 
WA Redmond, Frank Jackson ............ . 

LDcaI DIstributors 
/JOZ. Phoenix, lll, Inc. ................... .. 
CA Anaheim, Zeus ..................... .. 
CA Chetsworth, PetelllPassive Comps. .. . 
CA Chatsworth, III .................... .. 
CA No. Hollywood, lll, Inc. .............. . 
CA Sen Diego. m Inc. .................. . 
CA Sen Jose, lll, Inc. .................. .. 
CA Sen Jose, Zeus ..................... .. 
CO Westminster, III .................... . 
CT Stratford, Electro Camp. ............. . 
FL Ft Lauderdale, NRC ................ .. 
FL Orlando, lll, Inc. .. ................. .. 
GA Norcross, m Inc. .................. .. 
10 Spirit Lake, A-I EIctms .............. .. 
MD Columbia, III ...................... .. 
MA Woburn, lll, Inc. . ................... . 
MN Eden Prairie, III .................... .. 
NY Farmingdale, Command Elec. .......•. 
NY Ronkonkoma, m Inc. ............... . 
OH Dayton, Wright Source .............. .. 

. PA York, ECI ........................... .. 
TX Ft Worth, lll, Inc. .................. .. 
TX Richardson, Zeus ................... .. 
WA Tacoma, C & G EIec. ............... .. 

KEMET 

513-687-1325 
91&-660-5126 
503-645-8511 
215-322-6630 
214-691-8500 
703-635-7201 
206-881-7277 

602-861-0222 
714-632-6880 
81&-341-1745 
81&-709-1010 
81&-709-1010 
619-587-4888 
40&-94&-5577 
40&-99&-5121 
303-42IH;806 
203-375-1400 
305-772-4500 
305-859-1000 
404-662-0911 
802~1545 
301-995-1331 
617-938-8800 
612-944-5080 
516-293-1212 
516-737-2000 
513-293-1341 
717-843-8971 
817-631-8300 
214-783-7010 
206-272-3181 

KEMET~ 

FAX: 803-963-6521 
KEMET ELECTRONICS CORPORA nON, Box 5928, 

Greenville, SC 29606, Tel: 803-963-6621, TELEX: 57-0498, 
TWX: 810-287-2536; FSC No.: 31433; Ernpl.: 5,100; Sis. 
Mgr: Robert Taylor, Dist. Mgr: Dan Manly 
........................................... A-1100-1101 

Reier to Kerne~ Union Carbide Corp, Elctms. Div. lor sales 
office information end for distribu10r listings. 

Local Sa/es Offices & Reps 
AL Huntsville.. . .. .. .. .. • .. .. .. .. . .. . .... 205-630-1090 
AZ. Ternpe............................... 602-631-2151 
CA Culver City ........................... 213-56&-8384 
CA Newport Beach .. .. .. .. .. ............. 714-640-9320 
CA Santa Clara .......................... 409-986-0424 
CO Englewood.. .. . .. . .. . .. .. . .. .. . .. .... 303-790-0494 
FL Ft Lauderdale ........................ 305-731-2187 
FL Orlando.. .. . .. . .. .. .. .. .. . .. .. .. .. ... 407-855-8886 
GA Norcross. .. .. .. .. . .. . .. .. . .. . .. . .. ... 404-441-7701 
IL Schaumburg.. .. .. .. .. .. .. . .. .. . .. ... 312-843-1030 
IN Cannel ............................... 317-844-7756 
Me Columbia... .. . .. . .. .. .. . .. .. .. .. .. ... 301-992-5600 
MA S1oneham............................ 617-279-0400 
MI Fannington Hills ...................... 313-489-5850 
MN Edina..... .. .. .. .. .. .. . .. . .. .. .. .. . ... 612-929-4642 
NY Ehnslord ............................. 914-332-4390 
NY Uverpool. .. .. .. .. .. .. .. .. .. .. . .. . .... 315-451-0720 
NC Raleigh ............................ '" 919-872-2877 
OH Columbus ............................ 614-885-3330 
OK Tulsa.... . .. .. .. .. .. .. .. . .. .. .. .. .. .. . 918-664-8592 
PA Exton................................. 215-363-6310 
SC Greenville.. .. .. • .. .. .. .. • .. .. .. . .. • .. 803-242-5789 
TX Austin ................................ 512-45&-3181 
TX Irving ................................. 214-556-0009 
WA Kir1dend.. .. . .. .. .. • ... .. .. .. .. . .. • ... 206-82&-4853 

Loca/ Distributors 
CA Compton, Harper, SJ.o. Elctms. ..•.... 213-979-5090 
CA Culver Cfty, Hamilton/Avnet EIc1ms... 213-55&-2662 
CA Los Angeles, Belllr!d& .. . .. .. .. .. .. .. . 213-82&-6778 
CA Sunnyvale, Tune EIctms............... 40&-747-4704 
CA West lake Vl, Diste~ Inc. .•.•......... 805-495-9998 
CO Denverale, Integrated Elctms. ......... 303-292-5537 
IL Chicago, New8l1< ..................... 312-784-5100 
MA Wilmington, J V EIctms. ............... 617-273-4300 
NJ Perth Amboy, Arm Bar Iods. .......... 201-442-0990 
NM Albuquerque, Alliance Elctms, Inc. ..•. 505-292-3380 
NY Buffalo, Summit ...................... 716-884-3450 
NY Can. Islip, Semicap ................... 51 &-582-4400 
NY Hauppauge, JACO EIctms., Inc. ....... 516-273-5500 
NY Westbury, SChwebel'.................. 516-334-7474 
NC Greensboro, GOlden EIctms. .......... 919-294-4653 
OH Cleveland, PIoMer Elctms. ........... 216-587-3600 
TX Ft Worth, TTl Elctms. ................. 817-631-0441 

EEM 1988 North American offices only. For worldwide reps & distributors, see VoL W. 719 
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KEMLIT 

KEMLITE LABS.; INC., 1819 W. Grand Ave. Chicago,lL 
60622, Tel: 312-8~5O; Empl.: 65; SIs. Mg,: J.V. 
Daniels 

KEMTRON CIRCUITS & ELCTRNS. CORP. 48 Merrick 
Ad.. Rockville Centre, NY 11570, Tel: 516-76&2772; Ernpl: 
7; Sis. Mg,: Waller CsrIock 

M.S. KENNEDY CORP., Sub of Hybrilonics, Inc. 8170 
ThornpsonRd, Clay, NY 13041, Tel: 315-699-9201; lWX: 
7f().541-0465; FSC No.: 51651; EmpL: 41; Sls.Mg,:Greg 
Overend 

KENTRON, INC. P.O. Box 142, Cedarburg. WI 53012-0142, 
Tel: 414-377-3733; Sis. Mg,:Kenneth L Krolski 

KEN-TRON MFG., INC. 1204 Industrial Dr. Owensboro, 
KY 42301, Tel: 502-684-0431, TELEX: 2().4305, FAX: 502-
684-0435; EmpL: 100; Sis. Mg,: J. Douglas 

KEPCO, INC., 131-38 Sanford Ave., Flushing. NY 11352, 
Tel: 716-481-7000, lWX: 71()'582-2631; EmpL: 300; Sis. 
Mg,: Paul Birman; Dist. Mg,: Paul Birman 
............................................ 0-1793-1823 

Local Sales Offices & Reps 
AL Huntsville, W. A Brown, Inc. . . . . . . . . . .. 205-83().9224 
AZ Phoenix, Aztec Entprs. ................ 602-944-9185 
CA Los AlamHos, Reed Elctm. Mktg. ...... 213-596-6676 
CA MIn. View, N-S Westronics . . . . . . . . . . . . 415-96()'1111 
CA San Diego, Earle Assocs., Inc. .. . . . . . .. 619-276-5441 
CD Denver, Aztec Entprs .............. ,... 303-779-5285 
CT Bethel, Ray Perron & Co., Inc. .. . . . . ... 203-796-0261 
CT Farmington, A. Perron Co. ............ 203-673-4825 
DC Washington, Eastem Instrmn. Corp. ... 301-384-8500 
FL Ft Lauderdale, W. A Brown Instrs., Inc. 

....................................... 305-776-6661 
FL Melbourne, W. A Brown Instrs., Inc. ... 305-723-0776 
FL Orlando, W. A Brown Instrs., Inc. ...... 407-646-9660 
GA Atlanta, W. A Brown Instrs., Inc. ....... 404-449-7160 
IL Chicago, Century Etctrns. ............. 312-777-9700 
KS Kansas CHy, ATECH, Div. of ATA, Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 913-269-9644 
MD Baltimore, Eastern Instrrnn. Corp. ..... 301-792-7039 
MA Boston, R. Perron Co .................. 617-449-6162 
MI Detroit, Carler McCormic & Peirce .... 313-477-7700 
MN S. St Paul, Northport Engrg. .......... 612-457-6000 
MO St Louis, ATECH. Div. of ATA, Inc. .... 314-576-2684 
NH Merrimack, Ray Perron & Co. Inc. ..... 603-424-4423 
NJ Woodcliff Lake, Eastem Instrrnn. ...... 201-664-0907 
NM Albuquerque, Techn. Mktg. Assoc. .... 505-345-8921 
NY Liverpool, NTS Assocs., Inc ........•... 315-451-1091 
NC Cary, W. A Brown lostrs., Inc. . ........ 919-46().1120 
OH Cleveland, Carler McCorrnic & Peirce 

....................................... 216-826-0400 
OH Dayton, Carler McCormic & Peirce .... 513-836-0951 
OK Tulsa, Airep Elctrns ................... 916-494-7711 
OR Beaverton, H. Levinson Co. . .......... 503-690-1312 
PA Philadelphia, Eastern Instrrnn .......... 215-355-7700 
PA PHtsburgh, Carter McCorrnic & Peirce 

....................................... 412-733-7490 
TX Austin, Airep Elctms. . . . . . . . .. . .. .. . . .. 512-327-0778 
TX Dallas, Airep Elctrns. . . . . . . . . . . . . . . . . . . 214-349-4360 
TX Houston, Airep Elclms. . . . . . . . . . . . . . . . . 713-644-8171 
UT Ogden, Aztec Entprs., Inc ............... 801-621-1655" 

801-355-9258 
WA Seattle, H. Levinson Co ............... 206-382-1300 
WI Milwaukee, Century Elctrns. SIs. ...... 414-645-3680 
Can Calgary, Alberta, Digidyne, Inc. ........ 403-262-7744 
Can Montreal, DigiDyne Inc. ............... 514-631-1891 
Can Ottowa, Onl, Digidyne, Inc. . . . . . . . . . . .. 613-727-5632 
Can Rexdale, Ont, Digidyne, Inc............ 416-674-0444 
Can Vancouver, B:C., Digidyne, Inc. ........ 604-73&-0114 

Kessler Ellis 8 The 
Over Largest 

lOa, 000 Relav & 
Counters ••. Switches 
In Stock Olstnbutor 

In the World. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUmRS 
(213) 452·1229 

Manufacturers and Sales Offices Directory 

KEPRO CIRCUIT SYSTEMS, 830 Axminister Dr. Fenton, 
MO 83026, Tel: 314-343-1630; EmpL: 17; SIs. Mg': Jeff R. 
Keil; Dill!. Mg': Jeff R Keil 

FAX: 201-294-8097 
KESSLER·ELLIS PRODS., 120 1st Ave.. Atlantic 

Highlands, NJ 07716, Tel: 201-291-0500, 800-631-2165, 
TELEX: 13-2496; FSC No.: 28222; EmpL: 85; Sis. Mgr: 
Karen Henderson .............................. 0 0 1134 

Local Sales Offices & Reps 
AL Brimingham, Bryco ................... 205-672-9760 
CA Costa Mesa, FLW .................... 714-751-7512 
CA Hayward, FLW ........................ 415-786-9070 
CA San Diego. FLW ...................... 619-277-0993 
IN Indianapolis, Ronald Ray & Assoc. .... 317-841-9144 
MA Salem, COM Assocs. ................. 617-741-3166 
MI Southfield, Bill Coombe SIs. Co........ 313-355-1511 
NJ Stanhope, Nota-Tek .................. 201-347-1490 
NC Kernersville, HerHage Elctrl. SIs. Assocs. 

..........•.......... , . .. . . . . . . .. . . .. .. 919-996-4374 
OH Chagrin Falls, RPM Indl. Sis ........... 216-247-3295 
TX Dallas, Devices, Inc. .................. 214-991-1202 
WI Oconomowoc, Atlas Instr ............... 414-367-8759 

Local Distributors 
CA Los Angeles, EI.L Instrs. . . . . . . . . • . . . .. 213-685-7020 
CT Middletown, EI.L Inslrs. .. . . . . . • . . . . . .. 203-346-6648 
FL Bartow, Chernco Elec. Supp. .......... 813-533-3165 
FL St Petersburg. Chemco Elec. Supp .... 813-577-7774 
FL Tampa, Chemoo Elee. Supp. .......... 813-621-8611 
GA Norcross. A A EIec. .. "'" .. .. .. .. .. ... 404-449-8670 
HI Honolulu, Process Valve & Control ... 80&-834-7675 
IL La Salle, Complete IndL Entprs. ....... 815-224-1485 
IA Cedar Rapids, Hupp Elec. Motors..... 319-366-0761 
IA Davenport, Hupp Elec. Motors ........ 319-322-3168 
LA W. Monroe, Weaks Supp. Co.. ......... 31 &-323-9831 
ME Bangor, Holmes Distrs. ............... ,207-942-7357 

,ME Portland, Holmes Dislrs. .............. 207-774-5901 
MD Sparks, EI.L lostrs. ................... 301-771-4600 
MA Burlington, E.LL Inslrs. ................ 617-272-9450 
MA W. Springfield, Control Engrg. ......... 413-781-1330 
MA Wilmington, Stan. Elec. Supp .......... 617-65&-5050 
MI Ann Arbor, Madison Elec. ............. 313-665-6131 
MI Ann Arbor, McNaughton & McKay .... 313-995-'9515 
MI Jackson, Madsion EIec. ............... 517-783-2735 
MI Kalamazoo, Madison EIec. ........•... 616-342-1965 
MI Madison Hgts., McNaughton & McKay 

MO Maryland Hgts., French Gerleman Elec. 

NH Manchester, Holmes Distrs ....•....•.. 
NJ Green Brook, Apparatus ElctrI Supp .•. 
NY Clarence, Trott Elctms. .............. . 
NY Elmira, Brady Supp. .................. . 
NY PHlsforc!, Trott Elctms. ............... . 
NC Charlotte, Trott Elctrns. .............. . 
OH Cleveland, Pioneer Stan ............ .. 
OH Dayton, Pioneer Dayton ............ .. 
OH Toledo, Girkins Elec. ................. . 
TN Nashville, A A EIec. .................. . 
WI Oconomowoc, Atlas Instrs. ....•.....•. 

313-399-7500 

314-569-3122 
603-669-5060 
201-752-8400 
716-834-8500 
607-733-6591 
716-586-8251 
704-376-2237 
216-587-3600 
513-236-9900 
419-47&-5600 
615-832-6832 
414-367-8759 

FAX: 312-390-9338 
KESTER SOLDER DIV., Litton Sy&., Inc., 515 E. 

TOuhy Ave, Des Plaines, IL 60018, Tel: 312-297-1600, 
lWX: 91()'221-2100; EmpL: 350; Sis. Mg,: Mack J. 
Haraburd; Dist. Mg,: Carl Voelkel. ;. .. .. .. . .• •. C-1758 

Local Sales Offices & Reps 
CA Anaheim ............................. 714-871-0280 
NJ Newark .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . 201-589-0246 

KEVlIN MICROWAVE CORP., 26 Conn St, Woburn, MA 
01801, Tel: 617-935-4800,lWX: 71 ()'393-1239; FSC No.: 
25834; Empl.: 120; Sis. Mg,: James E Riley 

FAX: 814-781-7648 
KEYSTONE CARBON, Tbermistor Div., 1935 State 

Street, St Marys, PA 15857, Tel: 814-781-1591, TELEX: 
91-4517; FSC No.: 75-283; Ernpl: 1200; SIs. Mg,: John A 
Brock; Dist. Mgt: John A Brock ......... a0 1847-1849 

Local Sales Offices & Reps 
CA Orange, EI Dorado Sis. .............. . 
CA Redwood CHy, Hickey Inds. SIs. ...... . 
CA ' San Diego. ElDorado SIs. .......... .. 
CT Wethersfield, LJ. LabanI ............ .. 
GA Marietta, J.J. Arnold .................. . 
IL West Dundee, W. S. Heffron ......... . 
IN Fort Wayne, R.O. WhHesell & Assocs. 

IN Indianapolis, A.O. WhHeseH & Assocs. 

714-536-7252 
415-594-9978 
619-549-2202 
203-529-0048 
404-427-1062 
312-426-6472 

219-432-5691 

...................................... , 317-359-9283 
IN Kokomo, A.O. WhHeseH & Assocs. .... 317-457-9127 
KS Shawnee, Benson Engrg. ............. 913-491-4446 
MI Farmington Hills, J.L Montgomery Assocs. 

......•................................ 313-489-0099 
MN Minneapolis, Dave Marrone . . . . • . . . . .. 612-566-6573 
MO St Louis, Frank H. Ring ............... 314-863-2511 
NY Rochester, Foster & Wager ........... 716-385-7744 
OH Cincinnati, A.O. WMesell & Assocs. ... 513-521-2290 
OH Cleveland, RO. WhHeseIl & Assocs. .. 216-447-9020 
OH Columbus, RO. WhHeseIl & Assocs. .. 614-868-9396 
OH Dayton, A.O. WhHesell & Assocs. ..... 513-296-9548 
NC Cary, J. E Shea....................... 919-481-2475 
PA PHtsburgh, A.O. WhHesell & Assocs. .. 412-963-6161 
TX Dallas, Benson Engrg. ................ 214-352-7541 
TX Houston, Benson Engrg. .............. 713-672-2194 
EXP NY,lnwood, Minthome Int'l .......•... 516-239-0767 
Can Burlington, Onl, Donald J. Hyslop ..... 416-333-3520 

Local Distributors 
AZ Scottsdale, Allied Elclms. .•........... 602-99().9549 
CA Garden Grove, Allied Elctms. ......... 714-554-0731 
CA Inglewood, Newark Elctms. ........... 213-671-7066 
CA Santa Clara, Allied Elctms. ............ 40&-727-1690 
CD Wheatridge. Allied EIctms. ...•....•... 303-425-7144 
FL Ft Lauderdale, Allied Elctrns. ......... 305-486-0500 
GA Atlanta, Allied EIctms. ..•.•. , ., . ... .. .. 404-237-3366 
IL Elgin, Allied Elclms. .............•..... 312-697-8200 
MA Wilmington, Allied Elctms. .. : ......... 617-942-0150 
MI Westland, Allied Elctms. .............. 313-595-6565 
MN Minneapolis, Allied EIctms. •..•...•. , . . 612-569-9545 
MO St Louis, AHied Elctms. ............... 314-87&-1229 
NJ Springfield, Newark EIctms. ........... 201-376-9500 
NY Mineola, Allied EIctms. ................ 516-24&-2360 
NC Cary, Allied Elctms. ................... 919-487-0720 
OH Willoughby, AHied Elctms.............. 216-951-0908 
OK Tulsa, Allied Elctrns. .................. 91&-663-7830 
PA Bala Cynwyd. Allied EIctms. .•........ 215-667-6940 
TX Ft Worth, Allied EIctms. .. .. ........ ... 817-336-5401 
TX Houston, Allied Elctms. ............... 713-445-7123 
VA Alexandria, Allied Elctms. .....•..•.... 703-836-5002 
WA Seattle, AHied Elctms. •. .. . .. ..•.. . . .•. 206-767-5772 
WI Milwaukee, Allied EIctms. ............. 414-483-2662 

KEYSTONE ELECTRONICS CORP., 31-07 20th Ad.. 
Astoria, NY 11105-2017, Tel: 716-956-8900, TELEX: 35-
3700, FAX: 71 &-956-9040; FSC No.: 91833; Empl.: 80; Sis. 
Mg,: Charles Gold; Dis!. Mgr: Len Lenzen .... C-1705 

KEYTEK INSTRUMENT CORP. 260 Fordham Rd., 
Wilmington, MA 01687, Tel: 617-658-0880, TELEX: 
951369 KEYTEK BURL; Sis. Mgt: Michael Hopkinbs 

KEYTEK KEYBOARDS CANADA INC. 16 Mary St, 
UnHs 3 & 4, Aurora, Ontario, Canada L4G 3W8, Tel: 416-
727-9491; Empl.: 20 

KEY TRONIC, P.O. Box 14687, Spokane, WA 99214, Tel: 
509-92&-6000, lWX: 51()'773-1885;FSC No.: 52833; 
Empl.: 1350 

kgs 
FAX: 818-798-1466 

KGS ELECTRONICS, INC. 2029 N. Lincoln Ave.. 
Pasadena, CA 91103, Tel: 816-79&-0786; EmpL: 50 
............. , •...••.. " .. .. .. ..•. . .. . .•.•. Do2126-2127 

720 North American offices only. For worldwide reps & distributors, see Vol. w. EEM 1988 



Manufacturers and Sales Offices Directory 
LooaI Sales Offices & Reps 

1)( Hurst, McGarrah & Assocs. ........... 817-268-3557 

WALTER KIDDE, Div. of Kidde, Inc.. Fire Sys. 
Operations, P.O. Box 1147, Wake Forest, NC 27587, Tel: 
919-556-6811, TB.EX: 602569 WAL TKJDOE; EmpL: 250; 
SIs. Mgt_· Andy Halasz 

KI. INDUSTRIES INC. P. o. Box 166, Elmhurst, IL 60126, 
Tel: 312-449-1990, TB.EX: 721498; EmpL: 30; SIs. Mgr; 
Henry W. Faller 

FAX: 213-542-4943 
KIKUSUI INTERNATIONAL CORP., 19601 Mariner 

Ave., Torrance, CA 90503, Tel: 213-371-4662, 800-545-
8784, TWX: 91()'346-7648 .. 001414-1415,1824-1825 

Local Sales Offices & Reps 
AL Huntsville, Morard & Co.(MOCO) . . . . . . 205-881-5968 
P;z Chandler, Vic Myers Assocs. .. . . . . .... 602-241-9324 
CA Garson. Amasco South ............... 213-516-8581 
CA Sunnyvale, Amasco North ............ 408-733-8690 
CO Aurora. R & R Instnnn. .. .. .. .. .. .. .... 3Q3-340-8728 
CT Madison. Eastronix, Inc. ........ .. .. ... 203-421-4514 
FL Melbourne, EMS. Inc. ................. 305-724-1027 
FL Plantation, EMS. Inc. .................. 305-587-7146 
FL Sarasota, EMS, Inc. ................... 813-923-2804 
HI Honolulu, Honolulu EIctms. •.......... 608-949-5584 
IL Elmhurst, Sector Engrg. Sis. .......... 312-530-7850 
IN Indianapolis, Sector Engrg. Sis. ....... 317-842-1120 
KS DeSo1o, Midtec Assocs. .. . .. .. . .. . .... 913-441-6565 
MD Whealon. Brirnberg SIs. (Power Supp.) 

MA Bedford. Eastronix ................... . 
MI Plymouth, EOS Sys.. Inc .............. . 
MN Minneapolis, Sector Engrg. Sis. ....•.. 
MO St Louis, Midtech Assocs. .......... .. 
NJ Teaneck, Scien1ilic Oves. East ....... . 
NM Albuquerque. Vic Myers Assocs.. Inc. 

NY Rochester, EIC EIctms. ............. .. 
OH Chesterland, EOS Sys.. Inc. ......... .. 
OH Dayton. EOS Sys.. Inc. ............... . 
OK Parl<hill, Scien1ilic OVeS.-&W ......... . 
OR Portland, Syntek, Inc. .. ............. .. 
PA Pittsburgh, EQS Sys.. Inc. ........... .. 
PA Springhouse, Scien1ilic Oves. East ... . 
1)( Austin. Scientific Oves. SW ......... .. 
1)( Houston, Scien1ilic Oves. SW ........ . 
1)( Richardson, Scien1ilic DYes. SW ..... . 
lIT Salt Leke City, Intermountain Inslrs. .. . 
VT Shelburne, Eastronix ............... .. 
WA Kirkland, Syntek, Inc. ................. . 
WI Milwaukee, Sector Engrg. Sis. '" ..... . 
PR San Juan, David S. Ternent .......... . 
Can Burnaby, Be, Interlex Sys.. Inc. ....... . 
Can Misslssauga. Ont, Interfax Sys.. Inc. .. . 
Can Nepean. Ont. Interlex Sys.. Inc. ...... . 
Can St Laurent, Que., Interlex Sys.. Inc. ... . 

KILO 
INTERNATIONAL 

301-946-2670 
617-275-5n5 
313-455-7920 
612-593-1809 
314-275-8666 
201-637-1035 

505-884-6878 
716-544-4392 
216-729-2222 
513-236-7676 
918-457-4888 
503-636-6793 
412-261-2804 
215-643-3335 
512-442-6215 
713-864-1711 
214-231-8106 
801-487-3151 
602-965-3743 
206-488-0394 
414-352-6260 
809-762-2666 
804-43Q.141 0 
416-671-3920 
613-726-8666 
514-336-0392 

FAX: 714-596-0681 
KILO INTERNATIONAL., 2118 D Street. La Verne, CA 

91750, Tei: 714-593-4626; FSC No.: 05129; EmpL: 50; SIs. 
Mgr; James T. Davis; Dis/. Mgt; James T. Davis 
................................................. A·2076 

Ii" il=-=, = .... 5=-
I '!I'-'''i:....i'-.. - --- ~ - - ~ 

f'nrr-.nr<>t;,.. .. 

FAX: 805-684-9679 
KILOVAC CORP., Box 4422, Santa Barbara, CA 93140, 

Tel: 805-684-4560. TWX: 910-336-1141; FSC No.: 18741; 
EmpL: 65; Sis. Mgt; Patrick McPherson. VP Sis. & Mktg. 
......... ,.. . . . .•.. . . . . . . . .. .•...•.. ... .. .. a·1510-1515 

Local Sales Offices & Reps 
CA C8mpbe1l Kottrneier Assocs. • . . . . • . . . • 406-371-8700 
CA Tarzana. High Voltage Sis. ............ 818-881-11194 
FL St Petersburg. K-Square ............. 813-381-1893 
GA Atlanta. Electro Tech ................. 404-262-1522 
Il Elgin. Gessner & Clark, Inc. ........... 312-695-9540 
IA Cedar Rapids. H. R. Brown SIs. Co. ... 319-386-0635 
KS OIa1he. M. E Bettis Co. ............... 913-764-0621 
KS WIchita, M. E Bettis Co ................ 316-265-8250 
MD Columbia, Tyler Griffin Co. ............ 301-995-1215 
MN Osseo, Gaffney Sis. ... . .. .. .. .. .. .. ... 612-425-5484 
MO St Louis, Abrams & Assocs. •.•....... 314-589-0447 
NM Albuquerque, Cleveland Entprs.. Inc. .. 505-265-7893 
NY Greal Neck, Trionic Assocs. .......... 516-466-2300 
NY Rochester, Lamb Camp.. Inc. . . . . • . . . . . 716-323-1250 
NY Syracuse, Lamb Camps.; Inc. ..•••.... 315-455-2469 
NC Wmston-Salern, row, Inc. ............ 919-766-7166 
OH Cleveland, Electronic Components, Inc. 

....................................... 216-331-5330 
OH Columbus, Electronic Comp.lnc ...... 614-231-2318 
OH Miamisburgh, Electronic Comps, Inc. 

OR TIQIIId. Components West, Inc. ....... . 
PA Paoli Tyler Griffin Co. .. ............ .. 
1)( Dallas, Edward F. Aymond Co ........ . 
WA Redmond, ~nents West, Inc. ... . 
Can Brit Columbia, Macom Agencies, Ltd. 

513-886-3340 
503-884-1671 
215-647-1550 
214-626-7620 
206-885-5860 

....................................... 604-271-2661 
Can Etobicoke, Ont, Dynasty Comps. ...... 416-674-6060 
Can Nepean. On!, Dynasty Camps. ........ 613-723-0725 
Can Quebec, Dynasty Comps. ...•......•.. 514-694-0275 

KINEMETRICS/SYSTEMS, Kinemetrics, Inc. 222 
Vista Ave., Pasadena, CA 91107, Tel: 818-795-2220, 
TB.EX: 67-5402; EmpL: 65; Sis. Mgt; A. M. Sereci 

KINEMETRICS/TRUETIME, 3243 Santa Rose Ave, 
Santa Rosa, CA 95407, Tel: 707-528-1230. TB.EX: 
176667 (TRUETIME SARO), FAX: 707-527-6640; EmpL: 
38; SIs. Mgr_' R. J. Dielrnan 

KINETIC SYSTEMS, 11 Maryknoll Dr. Lockport.1l60441, 
Tel: 815-838-0005, TWX: 91 ()'638-2831 , FAX: 815-638-
4424; EmpL: 170; Sis. Mgt; R. H. Brislan 

KINGS ELECTRONICS CO., INC, 40 Marbledale Rd., 
Tuckehoe, NY 10707, Tel: 914-793-5000 

KING WIRE & CABLE CORP. 179-45110Ave.Jamaica, 
NY 11433, Tel: 718-657-4422, TELEX: 96-8658; FSC No.: 
06145; SIs. Mgr; David Berger 

KIPP & ZONEN, Enraf-Nonius, 390 Central Ave.. 
Bohemia, NY 11716, Tel: 516-589-2885, 800-845-1025, 
TB.EX: 0960250, FAX: 516-589-2068; EmpL: 25; SIs. 
Mgt; Wm Novack; Disi. Mgt; Wm Novack 

KISTLER-MORSE, 10201 Willows Rd. N.E., P.O. Box 3009, 
Redmond, WA 98073, Tel: 206-681-8000, FAX: 206-683-
4693; SIs. Mgt; Stan lsenhath 

IKLC/KARL LAMBRECHT CORP. 4204 N. Uncoln Ave.. 
Chicago, Il 60618, Tel: 312-472-5442, TELEX: 759819, 
FAX: 312-472-2724; EmpL: 29; Sis. Mgr; Raymond 
Lambrech1 

KLM ELECTRONICS, 16890 Church St. P.O. Box 816, 
Morgan Hill CA 95037, Tel: 40a-n9-7363, TWX: 91()'59Q. 
4468; EmpL: 250; SIs. Mgr; Chuck McKinney 

KLOCKNER MOELLER, 4 Strathmore Rd., Natick, MA 
01760, Tel: 617-655-1910, TELEX: 94-8434; EmpL: 250 

KMC SYSTEMS, INC. 140 Greenwood Ave. (Bldg. 3), 
Midland Pk. NJ 07432, Tel: 201-447-0007; EmpL: 120; Sis. 
Mgt; E Verde! 

Local Sales Offices & Reps 
lIT Bountiful, Lectrollnc. ................. 801-292-7674 
Can Downsview, Ont. Displayco, Ltd ...... 416-663-6405 

KNOWLEDGEWARE, INC. 3340 Peachtree Rd., N.E., Ste. 
1100, Atlanta. GA 30026, Tel: 404-231-8575, TELEX: 
544080; FSC No.: 7030-0003; Empl.: 1250; SIs. Mgr; 
Donald P. Addington 

KNOWLE 

KNOWLES ELECTRONICS, INC. 3100 N. Mannheim 
Ad., Franklin Park, IL 60131, Tel: 312-455-3600, TWX: 433-
0330, FAX: 1-312-455-9203; Sis. Mgt: Reginald G. 
Garratt, VP-Mktg. 

CKNER-MoELLE 

FULL LINE AUTHORIZED DISTRIBUTOR 

·m 
ELECTRIC SWITCHES 

INCORPORATED 

2478 Fletcher Dr. Los Angeles. Californi. 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIfORNIA: 800-252-4640 

FAX: 213-660-5130 
TVVX:910-321-2971 

~t 
4. PUSH BUTTON 
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KOASP 

FAx: 814-362-8883 
KOA SPEER. ELECTRONICS, Bolivar Dr. P.o.eox 547, 

BradfoI:d. PA 16701, Tel: 814-362-5536, TElEX; 91-4404, 
TWX: 51()o69lH;921; FSC No.: 09021; ErnpI.: 3090; SIs. 
Mgr; L G.~; Dist. Mgr: L Rice 
••...•..•..•.•............. ......... . Aoll02, 1948-1950 

Local Sales 0IIices & Reps 
AL Huntsville, CartwrIght & Been ..... , .. , 205-830-1540 
lIZ PhQeniX. Howe & Howe SIs. ........... 602-264-7971 
CA Garden Grove. asCX>EIcIms. •.••.•• 714-891-4621 
CA SanDlego,W8Strep ••...•.. : .....•.•• 61~ 
CA Santa CIara,.CaIIron Camps. .......... 408-980-0181 
CO Boulder, A. G..Entprs. ..........•...... 303-447-9?11 
CT Middletown, Gelber Sis. ••.••.•••.•••• 203-347-3000 
FL Altamonte Springs, APM Assocs. ••••• 305-869-6831 
FL Fl Lauderdale,APM Assocs: '" .. . . . .. 305-97~ 1 
FL T~ APM Assocs. ••.••....••••.... 81a-&66-2457 
GA Norcross..Cartwright & Been.......... 404-368-0160 
Il Artington Hgt&., C. L Greenslade Sis. 

IN Fort Wayne, John F. Kilfoil ........... . 
KS Overland PI<, Spectrum Sis. •.••..•.•• 
LA Covington, CartwrIght & Been ....... . 
MA Waltham, Gelber Sis. .••.•..•••.•..••. 
MI Troy, C. a Jensen & Assocs: ........ . 
MN Edina, Gr~ & Flemmer •..••.••.•. 
MS Jackson. Cartwright & Been ......... . 
MO Hazelwood, Spectrum SIs. ........... . 
NM Albuquerque.SynTech ...........•.•• 
NY East Rochester, TrHech EIcIms. ••.•• 
NY Endwel~ Tri-Tech EIcIms. ..••.••.••..• 
NY Fayetteville, Tri-Tech EIcIms. ....•.... 
NY Fishk1l~ Tri-Tech EIcIms. ••.••..••.•••. 
NY Great Neck, MOS Assocs. .....•...... 
NO Charlotte, Cartwright & Been ......... . 
NO AaIeigh, Cartwright & Been ......... ;. 
OH Cincinnati, John F. Kilfoil ............. . 
OR Beaverton, Earl & Brown Co. ......... . 
PA Wynnewood,.MeIZ-Benham Assocs. .. 
IN Knoxville, CartwrIght & Been : ........ . 
TN Memphis, Cartwright & Been . ; ....... . 
TX Lewisville, Jim Hughes .............. . 
WA Redmond, Earl & Brown Co. ........ .. 
PA San German, Digit-Tech Sis. ........ .. 
Can Ontario, Cantronics Lid. .............. . 

Local Distributors 
AZ Fin. HiI~ ROO IIIds. .................. .. 
lIZ PhQeniX. cameo Ek:tm. Camps. ...... . 
lIZ Phoenix, Sterling EIcIms. ........... .. 
lIZ Tempe, T.T.L ........................ .. 
AA UtIle Rock, CarIton-Bates ............ . 
CA Carf1lbeII. Lartronics .................. . 
CA Chatsworth, MIL-Comm DisIrs. •...•... 
CA Chatsworth, T.n .................... . 
CA Costa Mesa, Eric EIcIms. ............ . 
CA Fountain Vallay, Camps. Ctr ......... .. 
CA Garden Grove, NaIL EIcIms. ........ .. 
CA Irvine, KaEX ....................... .. 
CA Milpitas, T.T.L ........................ . 
CA Orange, Ayno EIcIms. .............. .. 
CA San DIego, Ayno EIcIms. ........... .. 
CA San Diego, T.T.!. .. ................. " .. 
CA San Jose, Eric EIcIms. ............... . 
CA Santa Clara, CoIf1lOllE!lllS Ctr. . ...... . 
CA Sunnyvale, SAl ...................... . 
CO Boulder, A. G. Entprs. ................ . 
CO Denver, T.T.! ........................ :. 
CO Englewood, ShelIy-Aagon EIee. Parts 

CT Stratford, T.T.!. . ...................... . 
CT Stratford, Utronics .................. .. 
CT Wallingford, Midstate EIcIms. .••...••. 
FL Orlando, TTl ......................... . 
FL T~ Aeptron EIee. •.•.•..•........• 
FL W. Palm Beach, Nurmi Ek:tm. Supp. •• 
GA Atlanta, Pfahler EIcIms. .............. . 
GA Norcross. T.n ..................... .. 
IL Elk Grove Village, GBLlGooId Eictn1s. 

u.: Elk Grove VI, Prehler EIcIms. ........ . 
IL Rosemont. Advent EIcIms. .......... .. 
IN Indianapolis, Advent EIcIms. ..•••.•••• 
IA Cedar Rapids, Advent EIcIms. .••.•... 
IA Cedar Rapids, Dee EIcIms. .......... . 
Me Baltimore, AadIo EIee. Svc. Co. •.•.•.• 
MD Beltsville, AadIo EIee. Svc. .......... .. 
Me Columbia, Jaco Camps. .......... ; ... 
MD Columbia, T.n , .................... .. 
MA Billerica, Baldwin Camp. Ctr. .. ...... .. 
MA Hingham, Sager E1ec. Supp. ........ .. 
MA Norwood, Gerber EIcIms. ............ . 
MA Wilmington, J.V. EIcIms. .............. . 
MA Wilmington, T.T.L ................... .. 
MA Woburn, Sterling EIec. .............. .. 
MI Ann Arbor, Wedemeyer ............. .. 
MI Farmington Hills, Advent EIcIms. ..•..• 

312-593-3450 
219-436-7233 
913-648-6811 
504-892-1760 
617-890-3334 
313-643-0506 
612-941-1120 
601-981-1170 
314-731-5151 
505-266-7951 
716-385-6500 
607-754-1094 
315-44&-2681 
914-697-5611 
51&-487-3966 
704-536-0303 
919-876-4130 
513-79HII50 
503-643-5500 
215-896-7300 
615-693-7450 
901-362-8345 
214-221-1536 
206-685-5064 
809-892-4260 
416-297-11668 

602-483-6412 
602-~1 
602-266-2121 
602-431-1191 
501-562-9100 
408-379-8454 
816-996-3111 
816-701H010 
714-751-1185 
714-979-0433 
800-II54-2451 
714-683-1230 
408-946-55n 
714-B37-()200 
619-453-8430 
619-587-4888 
406-432-1111 
408-968-3751 
408-745-0800 
303-447-9211 
303-429-6806 

303-744-3601 
203-375-1400 
203-376-4201 
203-265-9900 
305-859-1000 
813-855-4656 
305-684-0320 
404-447-5540 
404-682-0911 

312-583-3220 
312-364-6070 
312-298-4210 
317-872-4910 
319-363-0221 
319-365-7551 
301-529-0500 
301-937-9100 
301-995-8620 
301-995-1331 
617-867-6710 
617-7~00 
617-769-8000 
617-857-8523 
617-658-4700 
617-1138-8200 
313-865-9611 
313-4n-l650 

ManufacturerS ·and'SaIes Offices Directory 
MI Farmington Hills, Prehler EIcIms. ••.•.• 
MI Uvonia, AepIron EIcIms. .......... ; .. . 
MiSt Clair Shores, SPEMCO .......... .. 
MN Eden Prairie, T.T.L ................... . 
MN Hibbing, Mim Tech EIcIms. .... , ..... . 
MJII .. St Pau~ SheIIey-Aagon EIcIms. ..•.•. _ 
MO Independence, ShelI8y-Aagon EIcIms. 

MO Sl Louis, Franklin EIcIms. ........... .. 
NE Uncoln, ScottElclms. ................ . 
NH Nashua, Brevan EIcIms. ............. . 
NJ Mountainside, Enox Resistor Co. .•.... 
NJ Parsippany, Fabe Electro Sis. .•.•••..• 
NY Amhetst, Standard EIcIms. .......... .. 
NY Buffalo, Summit Distrs. ............... . 
NY E. Syracuse, Add EIcIms. ........... .. 
NY Hauppauge, Fairmont EIctm Sis. .•..•• 
NY Hauppauge, Jaco ................... .. 
NY MeMIIe, SAl. ....................... .. 
NY Rochester, Summit Distrs. .......... .. 
NY Ronkonkoma, Baldwin Camp. Ctr •..... 
NY Ronkonkoma, Prime Camps. ........ .. 
NY Ronkonkoma, T.T.L ................. .. 
NY Valley Stream, L & S EIcIms. ........ .. 
NO Greensboro, Golden Eictins. •......... 
NO Raleigh, Rasco ...................... . 
NO Aalelgh, Southeastern Radio ........ .. 
OH Cleveland, Roberts Elect Corp. ...... . 
OH Columbus, T.T.I. ..................... . 
OH Worthington, AepIron ................ . 
OK Tulsa, Altair Co. ...................... . 
OR Beaverton, Murphy EIcIms. .......... . 
PA Drexel Hil~ Kass EIcIms. Disl •. , ..... . 
PA Erie, Rem EIcIms. .................... . 
PA Harrisburg, Cumberland EIcIms. ..•... 
PA Philadelphia, PEl/Genesis .......... .. 
PA Philadelphia, $hap ................... . 
RI Pawtucket, Major Edwards .......... .. 
TN Knoxville, Bondurant Bros. ........... . 
TN Memphis, Bluff City EIcIms. .......... . 
TN NashvIlle, Bluff City EIcIms. .......... . 
TX DalIsa, Shelley-Ragon ............... . 
TX Fl Worth, T.T.1. ..................... .. 
TX Ft Worth, T.T.!. Inc. ................. .. 
TX Houston, AltaIr Co. ................... . 
TX Richardson, Altair Co. ............... .. 
TX Richardson, CCi ..................... . 
TX Richardson, Jaco .................... . 
WA Redmond, Murphy EIcIms. .......... .. 
WA Redmond, SheUey-Aagon ........... .. 
WA Redmond, T.T.I. ..................... .. 
WI Ooonomowac, G W EIcIms. ......... .. 
Can MIssissauga, ant, Prelco ........... .. 
Can Montreal, Qua, Prelco .............. .. 

313-476-7084 
313-525-2700 
313-nl-2700 
612-944-5080 
216-262-5228 
612-642-2829 

816-254-3410 
314-993-5333 
402-466-8221 
603-689-7230 
201-654-7600 
201"299-1123 
716-691-3801 
716-687-2845 
315-437-0300 
516-231-3313 
516-273-5500 
516-293-2710 
716-334-9110 
516-588-5700 
516-737-1730 
516-737-2000 
516-561-2474 
919-294-4653 
919-781-5700 
919-826-2311 
216-236-1711 
614-846-5nO 
614-436-6675 
918-252-5781 
503-642-2001 
215-449-2300 
814-453-5626 
717-233-5883 
215-873-0400 
215-969-3300 
401-725-7400 
615-573-9151 
901-345-9500 
615-242-9000 
214-349-2424 
817-831-8300 
817-831-()441 
713-462-3029 
214-231-5168 
214-844-3444 
214-235-9575 
206-881-1234 
206-683-2220 
206-682-0291 
414-567-9445 
416-676-0401 
514-389-8051 

KODE, Odetics, 1515 S. Manchester Ava, Anaheim, CA 
92902, Tel: 714-75l1-0400, TWX: 910-595-2680; FSC No.: 
62767; Errlll: 40; SIs. Mgr: DiCk Miller 

KOEP PRECISION STANDARDS, INC., IC Coan 
Place, Metuchen, NJ 06840, Tel: 201-549-9260/9282, 
TWX: 710-996-0503; FSCNo.: 57114; ErrllL: 9; SIs. Mgr" 
Cynthia Keep; DIst. Mgr; Cynthia Keep ........ 001283 

Local Sales Offices & Reps 
lIZ Scottsdale, Williams Assocs. .. . . • .. . • . 602-947-4297 
CA Torrance, Cutlas EIcIms. .............. 213-324-7360 
CO Commerce City, Wilfiams Assocs. •..•. 303-289-5647 
NM Albuquerque, Williams Assocs. ....... 505-255-1638 
NY Binghamton, Tae-Rep ................ 607-722-9265 
NY AochesIer, Tae-Aep .................. 716-586-8710 
UT Salt Lake City, Williams Assocs. .•.... 601-532-nOl 

KOLIN INOS., Box 300, Pound Ridge, NY 10576, Tel: 914-
764-5ns, FAX: 914-764-5386; Empt.: 30; SIs. Mgr: J. 
Kolinsky 

KOlJ..SMAN INSTR., 220 Daniel Webster Hwy. Merrimack, 
NH 03054, Tel: 603-889-2500, TElEX: 94-3537, TWX: 
710-366-88B3; ErrllL: 2200 

KONTES, Kimble Div. of OWens/lL., 1001 Spruce St., 
Vineland, NJ OB36O, Tel: 609-692-8500, TWX: 510-687-
6967 

KONTRON ELCTRNS. 630 Clyde Avenue, Mountain 
View, CA 94039-7230, Tel: 415-965-7020, TWX: 910-378-
5207, FAX: 415-965-3505; Empl: 60; SIs. Mgr: Bob 
Woyciehowst\y/' , 

// 

KOOL TRONIC, INC. Hamilton Ava, Hopewell. NJ 0B525, 
Tel: 609-466-3400, TEI..EX: B43345, FAX: 609-466-1114; 
ErnpI.: 160 

KOOL TRONIC, INC., 1700 Morse Avenue, Ventura, CA 
93003, Tel: 805-642-8521, FAX: 605-658-2901 

KORRYELECTRONICS CO, Criton Technologies, 
901o&xter Ave. No, Seattle, WA 88109, Tel: 206-291-1300, 
TWX: 91G-444-2295; ErnpI.: 410; SIs. Mgr; Bob Simpson 

KRAFT DYNATRONIX, INC. 105 Power St., Amery,WI 
54001, Tel: 715-268-8118, 600-826-7172, TWX: 297881 
DYIX UA, FAX: 715-268-8193; EmpL: 25; SIs.Mgr" A.W. 
Kappler; Dist. Mgr" A. W. Kappler, NaIL Sis. Mgr. 

KRECKMAN, HERB, CO. Cresco, PA 18326, Tel: 717-
595-2212; ErnpI.: 4 

KR ELECTRONICS, INC. 91 Avenel St., Avenel, NJ 
07001, Tel: 201-636-1900; FSC No.: 55259; ErrllL: 15; SIs. 
Mgr; Frank Senkewicz ................... Aol686-1668 

Local Sales Offices & Reps 
CO Englewood, Tech. Mktg. Co. .......... 303-n(}.8994 
IL Elmhurst, Utronix SIs., Inc. ............ 312-934-1100 
OH Kettering, Frilnk Bold & Assocs........ 513-298-6145 
TX Dallas, Kay Todd Assocs: ............. 214-458-8933 

FAX: 603-624-0634 
KRL/BANTRY COMPONENTS, INc., 160 Bouchard 

St., Manchester, NH 03103, Tel: 603-868-3210; FSC No.: 
18235; ErnpI.: 75; SIs. Mgr" Ber1 A. Spiller 
. .......................................... Ao1951-1953 

Local Sales Offices & Reps 
lIZ Tempe, Toribre Entprs., Inc. ........... 602-820-5B66 
CA Fountain Valley, Francisco/SMC Sis. 

CA MIn. Vrew, Francisco & Assocs. ..•..•. 
CA San Diego, Francisco/SMC Sis. .•..•. 
FL Boca Raton, Sis. Specialists ..•.. ; ..•. 
IN Indianapolis, CO Electro Sis. ..•.••..•. 
MN Minneapolis, PS~ Inc. ................ . 
NH Amherst, 0. A. Crowley & Assocs. .... . 
NY Port Washington, Ashtec ........ : .. .. 
NY Rochester, H. C. Johnson Agencies .•• 
OH Akron, Augnat Assocs. ............... . 
OK Tulsa, Milco Mktg. ................... . 
PA Wyndmoor, Precision Mktg. Grp. ..••.• 
TX Houston, Milco Mktg. ............... .. 
TX Richardson, Milco Mktg. ............ .. 
UT Saft Lake City, Sage Assocs. ........ .. 
WA SeaI\1e, The Harry Levinson Co. .••... 

Local Distributors 

714-240-8309 
415-962-1717 
619-224-0013 
813-754-1329 
600-423-7799 
612-944-9545 
603-673-7050 
516-767-0336 
716-5B6-07n 
216-273-1211 
916-B64-22n 
215-233-9233 
713-723-5003 
214-736-2716 
801-467-5451 
206-382-1300 

MA Billerica, Baldwin Camps. ............. 617-867-6710 
NJ Mountainside, ENOX Resistors ....... 201-654-7600 
NY Ronkonkoma, Baldwin Camps. Center 

......................... 516-5B8-5700,BOo-645-56OB 
PA Harrisburg, Ad-Tech .................. 717-939-8337 

KROHN-HITE CORP., Avon IndL PIt, Bodwell St., Avon, 
MA02322, Tel: 506-580-1660, FAX: 617-583-8989; Empl: 
60; SIs. Mgr" Warren HoWard, Sis. Mgr ......... Ao18B8; 

001285 

Local Sales Offices & Reps 
AL Huntsville, Gentry Assocs: .. • .. . .. .... 205-837-{)692 
lIZ PhQeniX. Odyssey 1 .................. 602-246-6846 
CA Huntington Bch, Sci-Oev West ...••.• 714-840-3501 
CA San Jose, MCH Assocs. .............. 408-246-7330 
CO Englewood, Odyssey 1 ............... 303-n3-8176 
FL Fl Lauderdale, Gentry Assocs. .. . . . . . . 305-791-9405 
FL Orlando, Gentry Assocs. .............. 305-859-7450 
FL T~ Gentry Assocs. ............... 813-686-0720 
GA Atlanta, Gentry Assocs. ............... 404-998-2828 
IL Chicago, BerndtAssocs. .............. 312-293-0713 
IN Cermet, Berndt Assocs. .;............. 317-844-0114 
KS Overland Park, Ramsey Assocs. ...... 913-649-6996 
LA Gretna, Gentry Assocs. ............... 504-367-3975 
MD Baltimore, Scl-Aep .................... 703-365-0600 
MI DetroIt, EQS Sys. ..................... 313-961-3042 
MN Minneapolis, Berndt Assocs. .......... 612-546-2021 
MO Sl Louis, Ramsey Assocs. ............ 314-878-5042 
NJ englewood, Sci. Devices E............ 201-871-3916 
NM Albuquerque, Odyssey 1 ..•.........•. 50&265-8645 
NY Syracuse,Lebtronics ................. 3.15-455-7314 
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Manufacturers and Sales Offices Directory 
OH Chesterland, EOS SlfI'. . . . . . . . . . . . . . . .. 216-729-2222 
OH Columbus, EOS Sys. . ............... 614-226-3453 
WA Bellevue, Sci. Dves.. NW .............. 206-747-5189 
PA Pittsburgh, EOS Sys. .................. 216-729-2222 
PA Spring House, Scientific Devices East 

SC Columbia. Gentry Assocs. 
TN Knoxville, Gentry Assocs. ............ . 
TX Houston. Barnhill Assocs. ............ . 
VA Fairfax, Sci-Rep ..................... . 
WA Bellevue, Sci. Dvcs. N. W ............. . 
WI Milwaukee, Berndt Assocs. ., ... " .. ,. 

215-643-3335 
803-772-6786 
615-584-0281 
713-444-1733 
703-385-0600 
206-747-5169 
414-545-8400 

KRYSTINEL CORP., 126 Pennsylvania Ave., Paterson, NJ 
07509, Tel: 201-345-8900, TWX: 710-988-5931, FAX: 201-
345-1172; Empl.: 200; Sis. Mgr: Stuart Gordon, VP 
Sis./Mktg. 

KSI, See Kaiser Systems, Inc. 

K-SYSTEMS, INC, 3902 Ulac, Las Cruces, NM 88005, Tel: 
505-528-3209, TELEX: WUI 6502763972; Empl: 5; Sis. 
Mgc J. C. Kates 

K-TWO INDUSTRIES, 4331 Miranda Ave., Palo Atto, CA 
94306, Tel: 406-720-9316; Empl.: 5 

H. KUHNKE, INC, 26 W. Highland Ave, Atlantic Highlands, 
NJ 07716, Tel: 201-291-3334, 800-221-0714, TELEX: 
854041; Empl.: 12; Sis. Mgr: John Chapski 

KULITE SEMICONDUCTOR PRODS., INC., One Willow 
Tree Rd, Leonia. NJ 07605, Tel: 201-461-0900, TELEX: 
865-3296, FAX: 201-461-0990; Empl.: 300 

KULKA (DIALIGHT COMPANY), 1913 Atlantic Ave., 
Manasquan, NJ 09736, Tel: 201-223-9400 
.. B0 1115, 1121-1124, 1692-1693; C0 1412-1415, 1553, 

1709 

See Dialight Corp. for sales offices & representatives. 

KURZ INSTRUMENTS INC, 2411 Garden Rd., Monterey, 
CA 93940, Tel: 800-424-7356, TELEX: 172275; FSC No.: 
94-24-11681; Empl.: 72; Sis. Mgr: Phil Hickerson 

KURZ-KASCH, Knob Div, 711 Hunter Dr, Wilmington, OH 
45177, Tel: 513-382-0966; Empl.: 250; Sis. Mgr: J. 
McGeady, M. Krystofik 

K-W MANUFACTURING CO., INC., P. O. Box 508, 
Prague, OK 74864, Tel: 405-567-2285, TELEX: 4932625, 
FAX: 405-567-4153; Empl.: 28; Sis. Mgr: Freda Pickard 

K-W MANUFACTURING CO., INC., P. O. Box 508, 
Prague, OK 74864, Tel: 405-567-2285, TELEX: 
4932625, FAX: 405-567-4153; Empl: 28; Sis. Mgr: 
Freda Pickard 

KYOCERA NORTHWEST, Electronic Components 
Group, P.O. Box 85542, San Diego, CA 92136-5542, Tel: 
619-578-2600, TELEX: 472-3062, FAX: 619-266-8540; 
Sis. Mgr: Koji Kanatani; Dist. Mgr: Mike Drotar 

LAAKMANN ELECTRO-OPTICS, INC., 33052 Calle 
Aviador, San Juan Capistrano, CA 92675, Tel: 714-493-
6624, TELEX: 681335; Sis. Mgr: John Wheeler 

LAB-LINE INSTRUMENTS, 15th & Bloomingdale, 
Melrose Park, IL 60160, Tel: 312-450-2600, TELEX: 
6871028; Empl.: 225 

LABORATORY PRODUCTS, INC., 16 Fairmount Ct, P. 
O. Box 258, Hyde Pk., MA 02136, Tel: 617-364-6260; FSC 
No.: 04-2593524; Empl: 9; Sis. Mgr: R J. Toronto 

LAFRANCE CORP., Entprs & Exec Aves, Philadelphia. PA 
19153, Tel: 215-365-8000, TELEX: 506 082; Ernpl.: 502; 
Sis. Mgr: Elizabeth Swanson 

LAFRANCE CORP., PACTEC DIV., See PacTec Div., 
LaFrance Corp. 

LAKE SHORE CRYOTRONICS, INC., 64 E Walnut St, 
Westerville, OH 43081, Tel: 614-891-2243, TELEX: 24-
5415, FAX: 614-891-1392; Sis. Mgr: David L Calvelage 

LA MARCHE MFG., 106 Bradrock Dr, Des Plaines, IL 
60018, Tel: 312-299-1188, TELEX: 26-2526; FSC No.: 
;15736; Empl.: 225 

LAMBDA ELECTRONICS, Veeco Instr., Inc., 515 Broad 
Hollow Ad., MeMlle, NY 11747, Tel: 516-694-4200, TWX: 
510-224-6484; Empl: 1200; Sis. Mgr: l Gutman 

LAMBDA SEMICONDUCTORS, Veeco Instruments, 
121 International Dr., Corpus Christi, TX 78410, Tel: 512-
289-0403,800-255-9606, TWX: 910-876-1404, FAX: 512-
289-0472; Empl.: 200 

LAMP TECHNOLOGY, INC., 1645 Sycamore Ave., 
Bohemia. NY 11716, Tel: 518-567-1800, TELEX: 279260; 
Empl.: 20; Sis. Mgr: Neal Shupak 

LAMPTRONIX CO., LTD. 

FAX: 815-455-7916 
LAMPTRONIX co., LTD., 81 N. Williarns St, Crystal 

Lake, IL 60014, Tel: 815-455-0400; FSC No.: 61342 
........................................ ........ B0 1136 

Local Sales Officas & Reps 
MO Kansas City, Omni Tech. Sis. .... 816-333-6233 
MO St Louis, F. Floyd Smith/Omni ... ,." 314-355-5072 
CA Westlake VI., CASCO ................ 816-689-7889 
WA Lynnwood, The Nichols Co ............ 206-742-8761 
IL Palatine, Golbeck Milota Assocs. ...... 312-705-0602 
WI Ripon. Kilgore Assocs. ................ 414-746-7485 

LAMTECH ELECTRONICS, 620 Easy Street Garland, TX 
75042, Tel: 214-272-3504, FAX: 214-669-2809; FSC No.: 
07R487; Empl.: 100; Sis. Mgr: Phillip Rasor; Dis/. Mgr: 
Phillip Rasor 

LANCE INDUSTRIES, 13001 Bradley Avenue, Sylmar, CA 
91342-0156, Tel: 818-367-181" TELEX: (RCA) 240382, 
FAX: 816-362-3594; Sis. Mgr: Jerry Updyke; Dis/. Mgr: 
Joe Barris 

LANCE WIRE & CABLE, INC., 1010 Sherman Ave., 
Harnden, CT 06514, Tel: 203-286-5571, TWX: 510-601-
0470, FAX: 203-248-0256; Empl.: 50; Sis. Mgr: Bill Kahler 

LANDIS & GYR, INC., 99 Castleton St, Pleasantville, NY 
10570, Tel: 914-747-3540, TELEX: 137345, FAX: 914-592-
1179; Empl.: 65; Sis. Mgr: Joe Depaola; Dis/. Mgr: R. W. 
Strohm 

L & L SPECIAL FURNACE, 166 Kent Rd, Aston, PA 
19014, Tel: 215-459-9216, FAX: 215-459-3689; Empl.: 20; 
Sis. Mgr: Greg Lewicki; Dis/, Mgr: Stephen Lewicki 

L & R MFG. CO., 577 Elm St, Kearny, NJ 07032, Tel: 201-
991-5330, FAX: 201-991-5870; Empl: 220; Sis. Mgr: 
Bruce Bernardo 

LANGLEY, P.O. Box 2911, San Diego, CA 92112, Tel: 619-
284-3181; FSC No.: 63549; Empl.: 130; Sis. Mgr: A. 
Kremm 

LANSING RESEARCH CORP., 705 Willow Ave., Hhaca. 
NY 14850, Tel: 607-272-3265, 607-257-7613, 800-847-
3535; Sis. Mgr: Frad B. Widding ............... C0 1062 

LARK ELECTRONICS, INC, Box 390, New York, NY 
10040, Tel: 212-569-0430; FSC No.: 52682 

LARK ENGINEERING CO., Baier & Baier Inc., 26401 
Calle Rolando, San Juan Capistrano, CA 92675, Tel: 714-
240-1233, FAX: 714-240-7911); FSC No.: 33175; Empl.: 25 

LARSON INSTRUMENT, Greenbush Rd, Orangeburg, 
NY 10962, Tel: 914-359-3800; Empl.: 18; Sis. Mgr: A. D. 
Stephens 

LASER CONCEPTS, Omega Organization Inti., P.O. 
Box 33623, Seattle, WA 98133, Tel: 206-384-7681; Sis. 
Mgr: Roberta Forsythe 

LASER DIODE, INC., Morgan Crucible, 1130 Somerset 
St, New Brunswick, NJ 08901, Tel: 201-249-7000, TWX: 
710-998-0597, FAX: 201-249-9165; Empl.: 170; Sis. Mg,: 
Greg Dougherty; Dis/. Mgr: Greg Dougherty 

LASER PRECISION CORP., 1231 Hart St, Utica. NY 
13502, Tel:. 315-797-4449, TELEX: 646803; Empl.: 160; 
Sis. Mgr: David Stehlin 

LASER TECHNOLOGY, INC., 10624 Ventura Blvd, N. 
Hollywood, CA 91604, Tel: 816-763-7091, TELEX: Cable
LASTEC (No. Hollywood); Empl.: 22; SIs. Mgr: H. A. 
Mangels 

LDJIN 
LAW, R. E. INSTRUMENT, INC, 7735 W. 112th P~ Palos 

Hills, IL 60465, Tel: 312-974-4000; FSC No.: 6685-6695; 
Sis. Mgr: R. Gene Law; Dis/. Mgr: R Gene Law 

LAWRENCE-CROW ELCTRNS. INC, 2100 Stemmons, 
Dallas, TX 75207, Tel: 214-749-5440, TELEX: 730213; Sis. 
Mgr: Jesse Hall; Dis/. Mgr: Michael T. McAndrews 

LC BLOC INC., LC Bloc Technology, Inc, 1977 O'Toole 
Ave., Ste. 8-109, San Jose, CA 95131, Tel: 408-922-0322, 
FAX: 408-922-0418; Sis. Mgr: Mark Taub; Dis!. Mg" 
Amolda Hilde 

L-COM INC, 1755 Osgood St, N. Andover, MA 01845, Tel: 
617-682-6936, FAX: 617-689-9484; Empl: 16; Sis. Mgr: 
Scott Black 

LDJ INCORPORATED, 2200 Stephenson Hwy, P.O. Box 
219, Troy, MI48099-0219, Tel: 313-528-2202, TWX: 810-
232-1509 LDJ TAMI, FAX: 313-689-2525; Empl: 63; SIs . 
Mgr: Jim Ling 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 723 



LEACH 

lEACH® 
CONTROL PRODUCTS DIVISION 

FAX: 714-739-1713 
LEACH CONTROL PRODUCTS DIV., Leach 

CorDoration, 6900 0r8n!leth0rPe Ave.. Buena PI<, CA 
~, Tel: 714,-739-0770. TWX: 910-596-2867; FSC No.: 
58657; EmpL: 220; SIs. Mgt: Frank Winer; Dist. Mgr: 
RaJph Zinvnerman ••.•.•• A.1744-1745; 801516-1523 
Local SaJes.Offices & Reps 

AL Huntsville, R & G AssOcs. ..•.... . . • . . • 205-536-6300 
AZ Phoenix, O'Donnell Assocs. ••.... . . . . • 602-944-9542 
CA Buena PI<, Leach Corp. ............... 714,-739-0nO 
CA San Mateo, Halber Assocs. ••...•.•••• 415-349-4700 
co Denver, Quorum 3 Sis. Grp. • . . . •• . • • .. 303-69&-8480 
FL OVeido, Conley & Assocs. .•....•.••.• 305-365-3283 
FL Oviedo, Conley & Assocs., Inc. .••.•••• 305-365-3283 
GA Gainsville, R & G Assocs. ............. 404-532-3850 
II. lilgin, RH.L Sis. Corp. ................. 312-888-0099 
MD Hunt Valley, MarkIron, Inc. ............ 3Ol-!!28-1111 
MD Rockville, IIo1arktron ................... 301-251-8990 
MA Needham, Qomponent Technlg, Inc. .. 617-449-8490 
MI Southfield. Ralhsburg Assoc. Inc. ..... 313-559-9700 
MN Edina, Mel Foster Tech. Sis. , ......... 612-941-9790 
Me SL Louis, Leach Corp. ................ 314,-524,-2690 
111M Albuquerque, O'Donnell Assocs. •..•.. 505-683-1030 
NY <;ornrnack. Leach Corp. ............... 518-499-2449 
OHDayton, SAl Mktg. Corp................. 513-434-8151 
PA Trevose, PSA, Inc. .................... 215-245-0513 
TX Dallas, Leach Corp. ................... 214,-341-0811 
lIT Salt Lake CitY, Quorum 3 Sis. Corp. ... 801-943-9227 
KS WIChita, EIAIQ\ Corp. .................. 31&682-8411 
WA Bellevue, Leach Corp. ................ ~746-7236 
Can GIouchesIer, Ont, RobIn Aerospace ProdS., Ltd. 

........................................ 613-746-7400 
Can, Kirldand. Que., RobIn Aerospace Prods., Ltd. 

, ....................................... 51~1315 
Can MIssIssauge, Ont, RobIn Aerospace Prods., Ltd. 

.............................. , ........ 416-673-1666 
Local Oistributorll 

AL Huntsville, Time EIctms. ............ .. 
AZ Tempe, Tome EIctms. ................ . 
CA Analteim, Tome EIctms. .............. . 
CA Chatsworth, Time EIctms. ............ . 
CA San Diego, TIITI8 EIctms. ............ .. 
CA Sunnyvale, Time EIctms. ............ .. 
CA Torrance, Time EIctms. West ....... .. 
CO Englewood, Tome Elctms. ............ . 
CT Cheshire, TII1l9 EIctms. .............. . 
FL FL Lauderdale, Time EIctms. ...•..•..• 

Authorized Distributors 

205-721-1133 
802-967-2000 
714,-937-0911 
818-998-7200 
618-586-1331 
408-734,-9888 
213-320-0690 
303-798-8851 
203-271-3200 
305-974,-4800 

New and Used Electronic Test Eq/Jipment 
Sales _ Service - Rental - Leasing 

21418 Parthenia St., Canoga Park, CA 91304. (818) 99816500 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

Manufacturers ·and· Sales Offices Directory 
FL Orlando. Time EIctms. ................ 305-841-6565 
GA Atlanta, EleCtro Air Corp. ........... ,.. 404-351-3545 
GA Noroross. TimeElctms. ............... 404 448 4448 
II. Wood Dale, Tome EIctms. ............. 312-350-0610 
MD Columbia, Time EIctms. ...... ....... .. .301-964-3090 
MA PeabOdy, Time EIctms. ............... 617-532-6200 
MN Edina, Tome EIctms. .................. 612-835-1250 
MO SL Louis, Time EIctms. ............... 314,-391-6444 
NJ Pine Brook. Tome EIctms. ............. 201-1182-4616 
NY E Syracuse, Time EIctms. ............ 315-432-0355 
NY Hauppauge, Time EIctms.............. 516-273-0100 
NC Charlotte, Time Eictins. ............... 204,-522-7600 
OH Dublin, TIrIl9 EIctms. .................. 614,-761-1100 
OR Portland, Time EIctms. . . •• . •• . • • . • . • • • 503-664-3780 
PA King 01 Prussia, Time EIctms. ......... 215-337-0900 
TX Austin, Tome EIctms. .................. 512-339-3051 
TX Carrolfton, Time EIctms. ..... ,........ 214,-241-7441 
lIT Salt Lake City, Tome EIctms. .......... 801-973-81.81 
WA Redmond, Time EIctms. .............. 206-882-1600 

Hybrid Circuits 
AL Huntsville, R & G Assoc. .............. 205-536-6300 
AZ Phoenix, O'Donnell Assocs. .•.• . . • • . .. 602-944-9542 
CA Long Beach, RD & DAssoc. .......... 213-988-1116 
CA San Mateo, Halber Assoc. ............ 415-349-4700 
CA Buena PI<, Leach Corp. ............... 714,-738-0nO 
IL Des Plaines, FaIlerty-Haines,Inc. ..... 312-298-2710 
KS Wichita, BAKA Corp. .................. 316-682-8411 
MA Millis, Selmark Assocs. ............... 617-376-2914 
MN Edina, Mel Foster Tech. Sis. .......... 626-941-9790 
NJ Cherry HiI~ Trinkle Tech. Sis. ......... 608-795-4200 
TX Dallas, Leach Corp. ................... 214,-239-4285 
WA Bellevue, Leach Corp. ................ 206-746-7263 

LE I\ICH'~ CORPORATION 
M RELAY GROUP 

FAX: 213-234-6461 
LEACH RELAY DIVISION, Leach Corporation, 

5915 Avalon Blvd., Los Angeles, CA 90003, Tel: 213-232-
8221, TWX: 910-321-2303; FSC No.: 35344; EmpL: 830; 
SIs. Mgr: R Sultivan; Dist. Mgr: D. Robinson 
........................................... 8·1524,-1529 

Local Sales Offices & Reps 
AL Huntsville, Montgomery MkIg.. Inc. •... 205-830-0498 
AZ Phoenix, O'Donnell Assocs. S.W. .• . . . • 602-944-9542 
CA Buena PI<., Leach Corp. ............... 714,-738-8151 
CA San Mateo, HaIbar Assocs. ........... 415-348-4700 
CO Denver, Quorum 3 ....... .. .. .. .. .. ... 303-696-8480 
FL Oviedo, Conley & Assocs. ...•.....•.. 305-365-3283 
GA Norcross, Montgomery MkIg.. Inc. ..... 404,-447-6124 
IL Elgin, RHI Sis. Corp. .................. 312-888-0099 
KS Wichita, Baka Corp. ...... .. .. .. .. .. .. . 316-682-8411 
MD Hunt Valley, Mark1ron .... ............. 301-628-1111 
MD Rockville, Marktron ................... 301-251-8990 
MA Needham, Camp. Techn. .......... ;.. 617-449-8490 
MI Southfield. Rathsburg Assocs., Inc. .. . . 313-558-9700 
MN EdIna, Mel Foster Tech. Sis., inc. ...... 612-941-9790 
MO SL Louis, Leach Corp. ................ 314-524-2690 
NM Albuquerque, O'Donnell Assocs. S.W. 

• . . .. . .. .. . .. .. . .. .. . . .. .. . .. .. .. .. .. .. 505-883-1030 
NY Commack, Leach Corp. ............... 516-498-2449 
NC Cary. Montgomery Mktg., Inc. ......... 918-467-6319 
OH Dayton, Leach Corp. .... :............. 513-434-8151 
PA Trevose, PSA, Inc. .................... 215-245-0513 
TX Dalles, Leach Corp.................... 214,-341-0811 
UT Salt Lake City, Quorum 3 ............. 801-943-9227 
WA Bellevue, Leach Corp. ................ 206-746-7263 
Can Giouchester, Ont, RobIn Aerospace Prods. 

....................................... 613-746-7400 
Can KIrkland, Que., RobIn Aerospace Prods. 

....................................... 514-694-1315 
Can Misslssauga. Ont, Robin Aerospace Prods. 

.. .. .. .. .. . .. .. .. . .. .. .. .. .. .. . . .. .. ... 416-673-1666 

Local OistributonJ 
AL Huntsville, Time EIctms. .............. 205-721-1133 
AZ Tempe, Time EIctms. ................. 602-967-2000 
CA Anaheim, TimeEIcIms. ............ , .. 714,-937-0911 
CA Chatsworth, Time EIctms. ............. 818-998-7200 
CA San Diego. Time Elctms. .. .... .. .. .... 618-51i6-1331 
CA Sumyvale, Time EIctms. .............. 408-734,-9888 
CA Torrance, Time EIctms. ............... 213-320-0880 
CO Englewood. Time EIctms. ............. 303-798-6851 
CT Cheshire, Time EIctms. .. :............ 203-271-3200 
FL Ft Lauderdale, Time Elctms. •..•••.•.. 305-974,-4800 
FL Orlando, Time EIctms. ................ 305-841-6565 
'GA Atlanta, Electro Air Corp. .••.•...•..... 404-351-3545 
GA ~ Noroross. Time EIctms. ............... 404 448 ~4448 
IL Wood Dale, Time EIcIms. ............. 312-350-0610 
MD Columbia, Time EIctms. .. .. .... .. .. ... 301-964-3090 
MA PeabOdy, Time EIctms. ............... 617-532-6200 

MN Edina, Time EIctms. .................. 612-835-1250 
MO SL LouiS, Time EIctms. ... ,........... 314,-391-6444 
NJ Pine Brook, Time EIctms. ............. 201-1182-4611 
NY E Syracuse. Time EIctms. ............ 315-432-0355 
NY Hauppauge, Time EIctms. .......... ,.. 518-273-0100 
NC Charlotte, Time EIcIms. ............... 704-522-7600 
OH Dublin, Time EIctms. .................. 614,-761-1100 
OR Portland, Time Elctms. ................. 503-664-3780 
PA King 0I1'Iussie, Time EIctms. ......... 215-337-0900 
TX Austin, Time EIctms. .................. 512-338-3051 
TX Carrollton, Tome EIctms. .............. 214,-241-7441 
TX Houston, Time EIcIms. .. .. .. .. .. .. .... 713-530-0800 
lIT Salt Lake City, TIrIl9 EIctms. ., ........ 801-973-8181 
WA Redmond, Tome EIctms. .............. 206--882--1600 

LEADER INSTRUMENTS CORP~ 380 Oser AVe., 
Hauppauge, NY 11788-3694, Tel: 516-231-6900, TWX: 
510-227-9669; EmpL: 42; Sf8. Mgt: R SpaJks, Sis. Mgr.; 
Dist. Mgt: A. Ambrosio ................... 001286-1288 

Local Sales Offices & Reps 
CA Cypress. Leader Instrs. Corp. ......... 714,-527-9300 

LEA DYNATECH, INQ. Dynatech Corporation. 12516 
Lakeland ReI, Santa Fe SprIngs, CA 90670-9990, Tel: 213-
944-0916, TWX: 910-586-1381, FAX: 213-944-0781; FSC 
1'10:: 57499; EmpL: 35; Sf8. Mgr: Roger L Lewis; Dist. Mgt: 
Roger L Lewis 

LEAR SIEGLER, INQ. 2850 Ocean Pari< Blvd., P.O. Box 
2158, Santa Monica, CA 90406, Tel: 213-452-5444, TWX: 
910-343-6463; EmpL: 29,725 

FAX: 714-535-4679 
LEAR SIEGLER, INC., Telecommunications Dlv., 

714 N. Brookhurst St, Anaheim, CA 92801, Tel: 714,-n4,-
1010, TWX: 31G-497-9012; EmpL: 258; SIs. Mgr; J. 
Horgan .. .............. ........ ................. C·1416 

Local Sales Offices & Reps 
CA Placentia, Local Sis., Inc. .............. 714,-993-1800 
CA San Diego, Qualtronics ............... 618-695-0118 
CA Sunnyvale, Wedemeyer SIs. .......... 408-354-7334 
GA Atlanta, Grady Duckett................ 404-451-3529 
IN Indianapolis, Ek:1m. SIs. & Engrg. . . • . •• 317-849-4280 
MA Brookline, L K Harmon & Assocs. .... 617-232-6687 
MA Haverhll~ LK Hannon ................ 617-373-1313 
MI DetroIt, Hunvnon Assocs. ............. 313-474,-0661 
MN BlOOmington, Paul Ericson & Assocs., Inc. 

....................................... 612-884-1969 
NJ Bellmawr, Mid Atlantic Corp. .. . . . . . . .. 808-931-5303 
NY Fayettesville, FIoring & Assocs. ....... 315-637-4552 
NY Scottsville, Floring & Assocs. .......... 716-888-4614 
NY Williston Park, ABC EIec. ............. 516-747-6610 
TX Austin, Alphatech, Inc. ................ 512-458-9179 

Local Oistributorll 
Can Kingston, On!., EIec. Packaging Sys. .. 613-384,-1142 

LEBOW PRODUCTS, Eaton Corp., 1728 Maplelawn Rd., 
Troy, MI 48084, Tel: 313-643-0220, FAX: 313-643-0229; 
Empl: 97; Sf8. Mgr: Michael J. Parker 

LECROY CORP. 700 S. Main St, Spring VIy. NY lOOn, 
Tel: 914-425-2OOG, TWX: 710-5n-2832; EmpL: 300; SIs. 
Mgr; Henry Bickel 

LECTROHM DIV. OF CAPCO, INC. Box 1028, Grand 
Junction, CO 81502, Tel: 303-243-8480, TWX:91G-928-
6989; EmpL: 110 

LECTRO MAGNETICS, INC. 6056 W.JeIIerson Blvd., Los 
Angeles, CA 90016, Tel: 213-870-9383, (USA):800-325-
9814, (CA):aoo.325-9815; FSC No.: 29098; EmpL: 80; SIs. 
Mgr; Wm. DeSalle 

LECTRONIC RESEARCH LABS., INC. 1423 Ferry Ave., 
Camden, NJ 08104, Tel: 808-541-4200, TELEX: 6711825; 
FSC No.: 99228; EmpL: 20; SIs. Mgr; Ken Reid 

LECTROTECH, INC. 5810 N. Western Ave., ChIcago, II. 
80659, Tel: 312-768-6262, TELEX: 4993905 tECTRO; 
ErnpL: 35 

LEDCO DIV. 346 Chester St, SL Pau~ MN 55107, Tel: 612-
222-2791, FAX: 612-222-7639; FSC No.: 55292; EmpL: 25; 
SIs. Mgt; Laurie Wilbrecht 

724 North American offices only. For worldwide reps & distributors, see Vol. W. EEM1988 



Manufacturers and Sales Offices Directory 

~1)·ln·~ b 0 !\ 
FAX: 213-676-0108 

LEDTRONICS, INC., 4009 Pacific Coast Hwy, Torrance, 
CA 90505, Tel: 213-671>-7996, TELEX: 4945454; FSC No.: 
BZ410; EmpL: 14; Sis. Mgr: A Claudio .. 801079,1125 

Local Sales Offices & Reps 
CT Ansonia, Pace Assocs. " . . . . . .. . .. . . .. 203-732-8756 
CT S. Glastonbury, Pace Assocs. ........• 203-659-2266 
MI Detroit,Ouaiitron ..................... 313-534-1511 
NE Lincoln. Creelive Concepts ........... 402-463-6559 
TX Dallas. Rem-Air ..•.................... 214-234-1069 
Can MSI1<ham. Ont .........•......•.•..... 416-475-2024 

Local Distributors 
AZ. Phoenix. EKO SIs. .................... 602-437-4646 
AR Fort Sm~h, Radio, Inc. ................ 501-646-5200 
CA Fremon~ Vio-Tal .......•.............. 415-651-6420 
CA Hollywood, Yale Elctms. .............. 213-465-3186 
CA Industry, ltal Elctms. .................. 818-968-8515 
CA Irvine, J &J Elctms. .. . . . . . . . . . . . . . . . . . 714-455-0104 
CA Milp~ Zack Elctms. . . . . . . . . . . . . . . . .. 408-942-5432 
CA Mission Viejo, Oplo Plus .. . . . • . . . . . . .. 714-380-8654 
CA Sacramento, Zack Elctms. ............ 916-448-3131 
CA San FranciSCO, Zack Elctms. . . . . . . . . .. 415-628-1444 
CA Tustin. Added Value Elctms. .......... 714-258-8259 
CA Van Nuys. We&-Garde ................ 818-788-3724 
CO Danver, RSI .......................... 303-373-1812 
CO Wheatridge. Aved Inc. . . . . . . . . . . . . . . . .. 303-422-1701 
CT Ansonia, Pace Assocs. . . . • . . . . . . . . . . .. 203-654-2266 
CT Hartford. Wes-Garde.................. 203-527-7705 
FL Lakeland, We&-Garde . .. . . . . . . .. . . .. .. 813-644-7564 
FL Largo, Elctms. Precepts. .. . . . . . . . . . . .. 813-544-3636 
GA Norcross, Emsco ..........•.......... 404-925-8366 
GA Norcross. Specialty Distributing Co. ... 404-448-4004 
IL Addison, BeWord Elctms. .............. 312-691-1100 
IL Carol Stream, Wes-Garde .•......•... 312-653-1460 
IL St Charles. Norman Lamps ........... 312-377-3004 
IN Ft Wayne. Kendall Elec. .............. 219-484-0755 
IN Indianapolis, Mar Elctms. ............. 317-633-6699 
KS Great-Bend, RSC Elctms. ............. 318-793-3507 
KS Salina, RSC EIctms. .................. 913-823-6353 
KS WicMa, Radio Inc. .................... 318-264-2798 
KS WIChita, RSC Elctms. ................. 318-267-5213 
LA Balon Rouge, CED/Cust. Svc. Elec. Supp. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 504-295-0069 
LA Lafayette, Ralphs ..................... 318-233-0105 
MD Gaithersburg. MS Elctms. ...........•. 301-921-0200 
MD Spencerville, U. S. Elctms. ............ 301-384-3300 
MI Battle Creek, Kendall Elec. ............ 618-963-5585 
MI Livonia, R S Elctms. ........•......... 313-525-1155 
MN Brighton, Parts One. . . . . . . . . . . . . . . . . . . 612-633-8079 
MN Hibbing. Minnlech Elctms. ............ 218-262-5228 
MO St Louis. Rio-Tronics ................. 314-578-9816 
MO St Louis. Wes-Garde ................. 314-567-7776 
NE Lincoln. Creative Concep1s ........... 402-463-6559 
NH Nashua, We&-Garde .................. 603-880-1971 
NJ E. Brunswick, Bros. Elctms. ........... 201-238-2200 
NJ E. Brunswick Brother Elctms. ......... 201-238-2200 
NJ Mt Laurel We&-Garde ................ 60&-778-8190 
NJ Teaneck, Comat Elctms. .............. 201-838-6699 
NM Albuquerque, RSI ..................... 505-628-2146 
NY Freeport. KRP Elctms. ................ 516-623-3346 
NY Henrietta, CAM/RPe ................. 716-334-5600 
OH Cincinnati, Eclipse of Ohio ........•... 513-661-7733 
OH Cleveland, CAM!RPe ................ 216-461-4700 
OH Westerville, Wes-Garde ............... 614-885-0319 
OK Oklahoma City, Radio Inc. ............ 405-789-0741 
OK Oklahoma City, RSC Elctms. . . . . . . . . .. 405-631-7729 
OK Tulsa. Radio,lnc. ..................... 918-587-9123 
OR Portland, O4-Controls ... '" . . . . . . . . . . . . 503-231-6058 
PA Drexel Hill Kass Elctms. .............. 215-449-2300 
PA Pittsburgh, CAM!RPe ................ 412-782-3770 
SC Charleston, Wholesale Inds. .....•.... 803-722-2634 
SC GreenVille, EMSCO ................... 803-233-4121 
TX Austin, Southwest Elexs. . .... .. . .. .. .. 512-837-8971 
TX Beaumo~ Ralphs .................... 400-833-9443 
TX Brownsville, Carden Inds. ............. 512-541-3660 
TX Dallas. Southwest Elctms. ............ 214-234-3050 
TX Dallas. Wes-Garde ................... 214-357-1768 
TX Dickinson, ASI ............•........... 713-337-1757 
TX pflugerville, ASI ....................... 512-251-1161 
TX Richardson, RSC Elctms. ............. 214-644-3444 
TX Stafford, Southwest Elexs ............ 713-240-4000 
TX Texas City, Electronic Supp. .......... 40&-945-7757 
UT W. Valley City, Aved Inc. .............. 801-975-9500 
VA Charlottesville, Virginia Elctms. ....... 604-298-4184 
VA Norfolk, Priest Elctms. ................ 604-855-0105 
WA Seattle, Westlake Elctms. ............. 206-622-6600 
WI Milwaukee, Progressive Image ........ 414-321-4722 

LEECRAFT MFG., 21-02 44th Rd. Long Island City, NY 
11101, Tel: 718-392-8800, TWX: 710-582-2897; Empl.: 
250; Sis. Mgr" John InzOOllo 

LEE DATA CORPORATION, 7075 Flying Cloud Drive, 
Minneapolis. MN 55344, Tel: 612-828-Q300, TWX: 910-
576-1690; Empl.: 1075; Sis. Mgr: James McConneck, VP 
Commercial SIs. 

LEEDS & NORTHRUP, GENERAL SIGNAL., 
Sumneytown Pike, North Walas. PA 19454, Tel: 215-643-
2000 

LEEPOXY PLASTICS, 3324 Ferguson Rd. Ft Wayne, IN 
46809, Tel: 219-747-7411; Empl.: 15; Sis. Mgr" RickSIacy 

LEIGH INSTRUMENTS LTD." Components Division, 
141 Bond Ave.. Don Mills. ON, CanadaM3B lM2, Tel: 416-
447-8531, TELEX: 06-966626, FAX: 416-447-8535; FSC 
No.: 02533; Empl.: 158; Sis. Mgr" R. W. Parkins 

LEKTRA SERVICE CORP, 129-07 181h Ave, P.O. Box 
222, College Poin~ NY 11356, Tel: 718-939-7171; Empl.: 
10; Sis. Mgr" Ben Eisenberg 

LEL CO., 5 Bums PI, Cresskill NJ 07626, Tel: 201-569-8641; 
Empl.: 10 

\L! LEIIID'I;jC::7t;'/I//;zIIr;' 
. ELECTRONIC CONNECTORS 

FAX: 707-578-0869 
LEMO U.S.A., INC., P.O. Box 11468, Santa Rosa. CA 

95406, Tel: 707-578-8811, TELEX: 340-933; FSC No.: 
2P953; Empl.: 17 ......................... Co1417-1429 

Local Sales Offices & Reps 
AZ. Tempe, Trembly Assocs .............. . 
CA Irvine, Balzer-WoH Assocs. ........... . 
CA San Diego, Balzer-WoW Assocs. ...... . 
CA San Jose, Ruppert SIs. & Engrg. . .... . 
CO Wheat Ridge Trembly Assocs. ...... . 
FL Melbourne, Southem Elctms., Inc ..... . 
GA Norcross, Hughes Assocs., Inc. ...... . 
IL Northbrook, Raines & Assocs. ....... . 
KS Lenexa, Midtec Assocs. .............. . 
MD Rockville, Mechtronics Sis., Inc. . ..... . 
MA Lexington. Zieco ..................... . 
MI Datroi~ Jack M. Thorpe Co. .......... . 
MN Edina, Hanna Lind ................... . 
MS Corinth. Hughes Assocs.. Inc. ........ . 
MO St Louis. Midlec Allsocs. "' .......... . 
NV Las Vegas. Trembly Assocs. ......... . 
NJ Englewood, Sprung! Nussbaum, Inc. .. 
NM Albuquerque, Trembly Assocs ........ . 
NY Syracuse, Canavan-Scanlon AssOCs. 

NY Victor, Canavan-Scanlon Assocs. .... . 
NC Cary, Hughes Assocs.. Inc. ........... . 
OH Cleveland, K/T Depco ............... . 
OH Columbus. K/T Depco ............... . 
OR Portland, Earl & Brown Co ............ . 
PA Hatboro, Jacobsen Assocs. ....•...... 
PA Pittsburgh, K/T Depco ............... . 
TN Jonesboro, Hughes Assocs. ......... . 
TX LewiSVille, Jim Hughes Co. . ......... . 
UT Satt Lake City, Trembly Assocs. ...... . 
WA Redmond, Earl & Brown Co. . ........ . 
Can Markham. Ont, Birde Mklg. . ......... . 

602-967-2058 
714-261-6877 
619-581-6060 
408-998-8717 
303-421-8900 
305-242-9661 
404-662-1587 
312-498-0890 
913-541-0505 
301-340-2130 
617-861-8300 
313-779-6363 
612-925-5700 
601-287-2915 
314-275-8666 
702-739-9770 
201-569-5666 
505-266-8616 

315-437-1271 
716-924-7450 
919-467-7029 
216-442-6200 
614-262-9151 
503-643-5500 
215-674-2937 
412-367-1011 
615-753-2719 
214-221-1536 
801-295-4703 
206-885-5064 
418-477-7722 

FAX: 815-344-2730 
LENCO ELCTRNS., INC., 1330 Belden St, McHenry,lL 

60050, Tel: 815-344-2900; Empl.: 155; Sis. Mgr" Lenard J. 
Duncan .•................................ A02246-2249 

Local Sales Offices & Reps 
CA Northridge, Myco SIs. ................. 818-886-7101 
CA Palo Atto, TriRep ..................... 415-965-1822 
CO Aurora, Butler Tech. SIs. .............. 303-343-3787 
IL Bartlett. Lemvig Assocs. .......... , .... 312-830-2241 
IL McHenry, Mesa Inc. .. . . . . . . . . . . . . . . . .. 815-344-2820 
KS Mission, McAllister Assocs. ........... 913-262-5500 
MA Framingham. Stone Comps. .......... 617-875-3266 
MI Farmington Hills. Stone Comps. Sis ... 313-478-6090 
NJ Oak Ridge, P.G. Assocs. .............. 201-697-0128 
NJ Pensauken, Vantage Sis. ............. 60&-663-6660 

LEPCO/ 
NC Fripp Island, NPM Assocs. .,.......... 603-838-2691 
OH Fairview PI<,. Comp. Specialty . . . . . . . . . 218-734-0655 
SC Fripp Island, N.P.M. Assocs. ........... 603-838-2691 

LENCO ELECTRONICS, INC, 300 N. Maryland St, 
Jackson, MO 63755, Tel:.314-243-3147, TWX: 910-7eo-
1382; EmpL: 70; Sis. Mgr" Bob Bergfeld; Dist. Mgr" Mark 
A Hill InIL SIs. Mgr. 

LENOX-FUGLE ELECTRONICS, 100 Sylvania PL, S. 
Plainfield. NJ 07060, Tel: 201-758-1164; EmpL: 25; Sis. 
Mgr" Henry J. Lenox 

LENOX INSTRUMENT, 265 Andrews Ad. Trevose, PA 
19047, Tel: 215-322-9990, TWX: 710-870-1440; FSC No.: 
35733; EmpL: 30; Sis. Mgr: William Lang 

LEPCO/LEONARD ELEC. PRODS, 85 Industrial Dr, 
Brownsville, TX 78521, Tel: 512-546-1625, FAX: 512-548-
4112; Empl.: 160; SIs. Mgr" Andrew C. Smith 

Local Sales Offices & Reps 
CA Redwood City, AuK Assocs. ........... 415-367-1710 
FL Tampa, RFS Mklg. .................... 813-962-0562 

Call today
We'll ship today. 
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LEPCO/ ManUfacturers ·and Sales. Offices Directory 
IL Arlinglon Heights, Th;I Russell Co. .... 312-394-5560 LEXICON CORP. OF MIAMI, See Electronic PA Harrisburg, Bail & Whitaker ........... 717-564-6900 
MO RandaIIsIown, Chesapeake Indl Mktg. Products, Inc. WA Sesttle, Harry Levinson Co. ........... 206-382-1300 

MA 
MN 
IIIC 
OH 
OK 
PA 
TX 
TX 
TX 

IluI'tington, Omni-Rep ........ " •...... 
N. Mankato, E L Sis. ..•.....•..... , ... 
Cary, RFSMktg. •..................... 
Cleveland. Engrd. Indl Sis. ........... . 
Tulsa, Advance Tech. Sis. ........... . 
Newton, IndL Sis. Assocs. ....... , .... . 
Austin. Advance Tech. Sis. ........... . 
Dallas, Advapce Tech. Sis. ........... . 
Houston. Advance Tech. Sis. ........ . 

301-922-5997 
617-24&4511 
507-345-5786 
919-469-4150 
216-371-4350 
91 B-664-0482 
215-860-2076 
512-331-9979 
214-340-1300 
713-440-3888 

lEPEL, 50 HeertIand Blvd., Edgewood. NY 11717, Tel: 516-
586-3300, TELEX: 12303, FAX: 516-586-3232; EmpI.: 150; 
SIs. Mgt: RIchard Sutton 

LESTRONICS, INC. 1840 Industrial Circle, longmont. CO 
80501, Tel: 303-851-2011, FAX: 303-67~; EmpI.: 75; 
SIs. Mgt: Linda Tholen 

LEVITON TELCOM, Leviton Manufacturing, 2222 
222nd St. s.E., BoIheI~ WA 98021-4416, Tel: 206-485-
4288, FAX: 206-483-5270; EmpL: 40; SIs. Mgt: Jerry 
Cooley 

AUTHORIZED DISTRIBUTOR 
AND VALUE-ADDED CENTER 

:~~;SUNSHl:NE 
'!HE SOURCE FOR METERS It TEST EQUIPMENT 

1810 Grant Avenne/Philadelphia. PA 19115 
Fax: (215) 673-5609 

Calli 

(215) 776-7500 in Allentown.PA 
(301) 444-5600 in Baltimore. MD 
(71 7) 236-5900 in Harrisburg, PA 
(71 7) 397 -2600 in Lancaster, PA 
(215) 673-5600 in Philadelphia. PA & NJ 
(301) 621-5077 in Washington. DC & VA 
(717) 829-5600 in Wilkes-Barre. PA 
(302) 652-8585 in Wilmington. DE 

LEXIDATA, Division of Adage, Inc.. One Fortune Dr. 
Billerica. MA 01821, Tel: 617-867-7070, TELEX: 710-347-
1594; EmpL: 425; SIs. Mgt: B.Edward Atzgibbons; Di$!. 
Mgt: N/A 

LEYBOLDINFICON, INC, 6500 Fly Ad, E Syracuse, NY 
13057, Tel: 315-437-03n, TWX: 710-541-()594,FAX: 3150 
437-3603; EmpL: 185; SIs. Mgr: John G. Stratakos 

LFE, Instruments Div.55 Green St. CHnton, MA 01510, 
Tel: 617-835-1000, TWX: 710-347-1734, FAX: 614-835-
1068; FSC No.: 20905; EmpL: 250; SIs. Mgt: D. Snyder, C. 
Holdever; Dlst. Mgr: B. Pugsley (Eest)E Stuart (West) 

LF ENGINEERING COMPANY, 17 Jeffry Road, East 
Haven, CT 08512, Tel: 203-467-3590 

III 
FAX: 714-669-2544 

LocaI DistributolS 
AI. . Huntsville, Resistacap, Inc. . . . . . . . . . . .. 205-883-4270 
AZ Fountain Hills, ACD Inds. ......... ,... 602-483-6412 
CA La SelVa, CossI Comps. .............. 406-684-1185 
CA .SarJ Diego, Sigma EIctms. ............ 61.9-565-8000 
CA San Jose, Compass Componen1s . . . . . 406-432-7575 
CO Aurora, JeI EJctm. SUpply Co, Inc. .' . . . 303-364-1000 
FL Mslbourne, TC Pridmore Co ........... 305-727-2491 
IL Chicago, Century EIctms. Corp.. . . . . . . . 312-7n-97oo 
MD Gaithersburg, Axis EIctrn&, Inc. ....... 301-840-9840 
MA NorwoocI,Erntel EIctms. .............. 617-769-9500 
MI Grand Rapids,S.F. EIctms. ............ 616-459-0216 
MI Uvonia, Key EIctms. ............ :..... 313-261-5391 
MN New Brighton, Chris EIctms. .......... 612-631-2647 
MO St Louis, Ric-Tronics, Inc. .... . . .. .. . .. 314-576-9816 
NJ Kenilworth, VenIronics, Inc. ........... 201-272-9262 
NJ Ml Laure~ HB Sis, Inc. ............... 609-234-1858 
NY Utica, Paul Relle Co./Royal Eictms. ... 315-732-6042 
OH Miamisburg, ECI Distbn. .............. 513-866-3340 
PA Harrisburg, AcHech EIctrn&, Inc....... 717-939-8337 
RI PawtuckeI, Major/Edward EIctms. .... 401-725-7400 
TN Knoxville, Industrial Eictrns. ........... 615-573-7135 
TX Garland, J & S EIctms. . . . .... . ... . . . .. 214-487-8608 
WA Seattle, V.ES.C.O. .. ..... .. . . .. .. .... .. 206-575-3607 

LIBERTY MIRROR, See Libbey-Owens-Ford Co, 
Liberty Mirror Products 

LH RESEARCH, INC., 14402 Frank&n Ave., Tustin, CA LIGHT CONTROL SYSTEMS INC. 2 Bridgeview Circle, 
92680, Tel: 1-900-547-2537, TWX: 910-595-2540; EmpL: T\Rl9Sboro. MA 01879. Tel: 617-849-9870, FAX: 617-849-
900; SIs. Mgr: Mr. Dayve Day ........... 001826-1831 9636; EmpL: 25; SIs. Mg,: Karen A Hausmann 

LocaI Sales Offices & Reps 
CA Tustin, LH Resch., Inc. ................ 714-730-0162 
CA Tustin, LHResch., Inc. ..........•..... 800-824-5429 
CA Tustin, LH Resch., Inc. ............... 800-LHS-ALES 

LlBBEY-DWENS-FORD co, Liberty Mirror Products, 
851 Third Ave., Brackenridge, PA 15014, Tel: 412-224-
1800; EmpL: 150; Sis. Mgt: Terry W. Garrett 

.E' 

.. LIBERTYCONTRDLB INC, 

LIBERTY CONTROLS, 500 Brookforest Ave., 
Shorewood, IL 60435, Tel: 815-725-2241; EmpL: 60; SIs. 
Mgt: Gary Davies .....•.................... c • •• S.1826 

LocaI Sales Offices & Reps 
CA Arcadia, H.M.C.Inc. ........•.......... 816-447-0958 
CA Hayward, Featherstone Sis. Co. ....... 415-785-1926 
CO Arvada, GemIni EIcIms. ....•.....•.... 303-428-5600 
CT Cheshire, The Maclmis Co. . . . . . . . . . .. 203-272-3797 
IL Palatine, Goldbeck Milols Assocs. Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312-705-0602 
KS Olathe, Advanced Tech. Sis. .......... 913-782-8702 
MA Norwood, The Macinnis Co. .......... 617-762-8090 
MI DetroIt, R P. Urban & Assocs.......... 313-535-2355 
MI Grand Rapids, R P. Urban & Assocs. 

MN St Pau~ Countryman Assocs. ........ . 
MO St Louis, Advanced Tech. Sis. .......• 
NJ Englewood Cliffs, Mason-Esco Inc. ...• 
NY Hauppauge, Mason-Esco Inc. ........ . 
NY Rochester, BAS Sis. Assocs. ......... . 
OH Deyton, J. C. HoIfsteIIer Co. .......... . 
OH Medine, J. C. HoIIstetter Co. ......... . 
OR Portland, SPS EIctrn&, Inc. ........... . 
TX Dallas, Reese & Assocs. ............. . 
UT Slat Lake City, Gemini EIctms. ....... . 
WA Redmond, SPS EIctms., Inc. .......•... 

616-245-0511 
612-645-9151 
314-878-2921 
201-569-8868 
516-273-3500 
716-586-1522 
513-296-1010 
216-241-4880 
503-297-8919 
214-351-0703 
601-276-0201 
206-323-4140 

LIBERTY ENGINEERING, 9300 Msson Avenue, 
Chatsworth, CA 91311 

LIBERTY INTL CORP, FIRSTOHM. 2539 2371h St; 
SUite F, TOITance, CA 90505, Tel: 213-539-6452, FAX: 213-
539-8450; EmpI.: 5; SIs. Mgt: Gary Lee; . DisI. Mgr: MBna 
A Lauro 

LocaI Sales Offices & Reps 
AI. Adamsville, SoutlYep ....•............ 205-674-3056 
CA Fremont, William ParI<s Assocs. .. . . . . . 415-796-0875 
CO Parker, The Remington Grp. .......... 303-841-0523 
GA Norcross, Southrep ................... 404-262-8942 
MA Can\Qn, Dave Taggart Assocs. , ..... .. 617-828-8064 
MI StClaIr Shores, OEM. Sis, Inc. .. ,.... 313-7n-1750 
MN RosevIlle, 11.C EIctms. .......... c ..... 612-483-2226 
NJ Wayne, Howard Kag8n Assocs. ....... 201-894-1115 
OH Miamisburg, ECI Distbn. Corp. ........ 513-866-3340 

LIGHTNING PROTECTION CORP, Box 6086, Santa 
Barbara, CA 93160, Tel: 605-967-5089/4577, FAX: 805-
967-4320; FSC No.: 56618; ErnpL: 25; SIs. Mg,: Chester 
J. Kawiecki 

LlGHlWAVE COMMUNICATIONS, INC, 650 Danbury 
Ad., Ridgefield, CT 068n, Tel: 203-438-3591, FAX: 203-
431-3001; SIs. Mg,: Greg Pollack 

LINCOLN INSTRUMENTS, 456 W. Montana St. 
Pasadena, CA 91103, Tel: 816-796-0733; ErnpL: 11; SIs . 
Mg,: Barbara J. Burchette 

LINCOLN LASER CO. 234 East Mohave, Phoenix, AZ 
85004, Tel: 602-257-()407, TELEX: 165-718; FSC No.: 
602-257-0728; EmpL: 100; SIs. Mg,: Robert S. Nehrbas, Jr. 

LINDGREN RF ENCLOSURES, INC. 1228 GapItoI 
Drive, AcI<ison, IL 60101, Tel: 312-628-9100, TELEX: 
297296 LIND UR; FSC No.: 18234; EmpL: 100; SIs. Mg,: 
Dennis Wallach 

LINEAR INSTRUMENTS, 500 Edison Way, Reno, NV 
89502, Tel: 702-786-3636, TELEX: 170044; EmpI.: 50 

LINEAR MOTIONS CO., 17025 Dubesor St, Valinc:la, CA 
91744, Tel: 818-91IH806; FSC No.: 5945; EmpL: 6; SIs. 
Mgt: L Wolby .................................. S.1627 

LINEAR TECHNOLOGY CORP. 1630 McCarthy Blvd, 
Milpitas, CA 95035, Tel: 406-432-1900, TELEX: 499-39n; 
FSC No.: 4W715; EmpL: 350; Sis. Mgt: Bill Ehrsam; Dis/. 
Mgr: David Robbie . 

LINE ELECTRIC PRODUCTS, 122 Naubuc Ave., 
Glastonbury, CT 06033, Tel: 203-659-3573, 1-900-331-
1137, TELEX: 643-067, FAX: 203-529-7953;. FSC No.: 
07085; EmpI.: 100; SIs. Mgt: Teo Babun; DisI.' Mgr: 
Roland Dombroski ...... ,...................... S.1531 

Local Sales Offices & Reps 
CT Hartford, Une EIec. ................... 203-659-3573 
GA Marietta, Levine Lectronics & Lectric .. 404-956-6148 
NV Reno,Aleho1f & Assocs. .............. 702-346-7461 
NJ Lawrenceville, RiversideComps. ...... 609-896-1112 

Local DistributolS 
AI. Binnlngham, MG EIctms. . . . . . . . . . . . . . . 205-326-4525 
CA Los Angeles, Mester Distrs. .•......... 213-452-1229 
CA San Diego, Shanks & Wright.......... 714-239-0176 
CA San Francisco, Steven Engrg. . . . . . . . . . 415-588-9200 
CO Denver, Mundix Control Co. .. . . . . . . . . . 303-893-2390 
CT E Hartford, R & S EIcIrn. Distrs. ..... '. . 203-528-9901 
CT Hartford, HaIry EIctms. ................ 203-527-1881 
CT Plainville, TDI Catalog Sis. ............ 203-747-4788 
FL Hialeah, Atlas Elec. Supp. .. . . . . . . . . . . . 305-885-8941 
FL Lakeland, M EIec. ......•........ ,. ... 800-237-8274 
FL Miam~ ESL EJctm. Distrs. ....... :..... 305-833-6973 

726 North American offices only. For worldwide reps & distributors, see Vol. W., EEM 1988 



Manufacturers and Sales Offices Directory 
FL Tampa, Electric Supp. of Tampa ...... 813-872-1894 
GA Cunters, P & S EIc\m. Supp. .. ........ 404-922-6101 
GA Rome, Bat\ey Machine ................ 404-291-4141 
GA Tucker, ConIrollnstr. Device ...•...... 404-491-3143 
IL Elk Grove Village. Elk Grove EIec. .... 312-956-6350 
IN Marion. Myers Radio Supp. . .......... 317-664-7394 
IN Wabash, Wabash Elec. .. ............. 219-583-4148 
KY Corbin. Eubanks Elec. .. .............. 606-528-2818 
LA lafayette, Ralph's Radio Elec. ........ 318-234-4507 
MA Lynn, Land Elclms. Supp, Inc. ........ 617-592-2220 
MN Minneapolis. Wanninglon. Woodcock & Williams 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 612-872-6655 
NY Reno. Electronic Distrs. ............... 702-323-2766 
NJ E. Rutheriord, A A Elec ................ 800-223-0131 
NJ Jersey City, Cuny & Gerber ........... 201-653-0222 
NJ Lawrenceville, Riverside Comps. ...... 609-896-1112 
NJ Linden. Turtle & Hughes .............. 201-574-3600 
NJ Secaucus. Franklin & Smith .....•..... 201-864-0555 
NM Hobbs. K & S EIec. Co. ............... 505-393-3114 
NY Baldwinsville, Scibetta Distrs. ......... 315-622-3993 
NY Brooklyn. Coleman EIcIrI. Supp ........ 212-272-1313 
NY Buffalo, Summit Distr .................. 716-887-2800 
NY New YOlk, Blan Elcims. ....•.......... 212-233-6288 
NY White Plains. B J IndL Elec. ........... 914-946-2379 
OH Cleveland, SpeciaNzed Comp. SIs. Co. Inc. 

....................................... 216-464-0405 
OH Dayton. John A. Becker Co ............ 513-226-1341 
PA Philadelphia, F & C SIs. Co ............ 215-228-5656 
TN Chatanooga. Industrial Elclms. ........ 615-398-3413 
TN Knoxville, Industrial Elclms. ........... 615-573-7135 
TX Dallas, Wilkinson Brothers, Co ..•...... 214-941-9963 
TX Fort Worth, Industrial Elec. ............ 817-731-7321 
TX Houston, Wolford Elctms. ............. 713-847-3583 
TX San Angelo, punter Wholesale Co. ... 915-655-9181 
WI Cedeburg. AA Elec. .. ................. 414-3n-SOOO 
WI Green Bey, Beemster EIec. Co. ....... 414-437-3238 

LlNEMASTER SWITCH, Box 52, Woodstock, CT 06281, 
Tel: 203-974-1000, TWX: 710-434-7412, FAX: 203-974-
0691 ; FSC No.: 979180; Ernpl.: 190 

LlNSEIS, INC_, P.O. Box 666, Princeton Junction, NJ 08550, 
Tel: 609-799-6282, 8OG-RECORDER, TELEX: 843-360, 
FAX: 609-799-n39; SIs. Mgr: Andreas Sasinski 
................................................. 001419 

Local Sales Offices & Reps 
CA Los Angelas, Elotek Sys. ............ .. 
CA Orange County, Elotek Sys. .......... . 
CA San Diego. Elotek Sys. .............. .. 
CA Santa Clara, Johnson Assocs. ....... . 
FL Plantation, EMS. Inc ................. .. 
IL Des Plainas, Byron Ellis Assocs. ..... . 
MD Baltimore, Bio Chern Elclms. Inc ...... . 
MO Manchester, Vertec Assocs. ......... . 
MO Raytown. Vertec Assocs. ............ . 
NM Albuquerque, J. Smith & Assocs. Inc. 

NY Liverpool, Syronics Inc. .............. . 
NC Burlinglon. P. J. Nahser Co ........... . 
OH Dayton. Hocker Assocs. ............ .. 
TX Argyle, Milestek, Inc. .. .............. .. 
UT Highland, Highland Tech. Mktg. ...... . 
WA Bellevue, TOPP Engrg. SIs. .......... . 
Can Toronto, RCC Elctms. ................ . 

213-416-9190 
714-830-4856 
714-830-4856 
408-964-4826 
305-587-7146 
312-298-7626 
301-468-2729 
314-394-6242 
816-737-0377 

505-345-6501 
315-451-0968 
919-226-8053 
513-253-3642 
817-455-7444 
801-756-2634 
206-747-5400 
416-252-5094 

LlSK, G. W., CO. 2 South st. Clifton Springs, NY 14432, Tel: 
315-462-2611, TELEX: 71-6854113, FAX: 315-482-7661; 
Ernpl: 300; Sis. Mgr: R. A. Nelson; Dist. Mgr: R. A. Nelson 

LITE-ON CORP., Sub. Taiwan L~on Elctrn. Co. Ltd, 
4951 Airport Pkwy. Ste. 570, Dallas, TX 75248, Tel: 214-
239-3565, TWX: 910-660-9316, FAX: 214-385-0145; 
Empl: 1100; Sis. Mgr: Michael Sames; dis/. Mgr: R. W. 
Morrison 

Littelluse® 
FAX: 312-824-3024 

LIlTELFUSE, INC., SUb. of Tracor, Inc., 800 E. 
Northwest Hwy. Des Plaines, IL 60016, Tel: 312-824-1188, 
TWX: 910-233-4977; EmpL: 1700; Sis. Mgr: Milan Bagel; 
Dist. Mgr: Michael BUdde ........ a·1137,1319-1326 

Local Sales Offices & Reps 
AL Huntsville, Cartwright & Bean. Inc. .... 205-830-1540 
AZ. Tempe. Clernick & Assocs. .. ... .. . .. .. 602-820-0297 
AZ. Tucson, Clemick & Assocs. ........... 602-749-4003 
CA Burlingame, Wm. J. Purdy ............. 415-347-7701 
CA Irvine, Gravley & Assocs. ............. 714-852-9994 
CO Englewood, Wm. J. Purdy . . . . . . . . . . . . . 303-790-2211 

CT North Haven, Coakley, Boyd & Abbett 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203-239-6217 

FL Maitland, Hutlo-Hawklns Assocs. ..... 305-831-2474 
FL Pompano Beach, Hutto-Hawkins Assocs. 

....................................... 305-979-0330 
FL Tampa, Hutto-Hawkins Assocs. ....... 813-251-2970 
GA Norcross, Cartwright & Bean .......... 404-368-0160 
IL Mt Prospect. C. P. Dombrow .......... 312-253-3326 
IN Indianapolis. L M. DeVoe ............. 317-842-3245 
KS Overiand Pari<, T. L Dowell & Assocs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 913-648-7373 
LA Chalmette, Erickson SIs. .............. 504-271-1976 
MD Silver Spring. Mid-Atlantic SIs. ........ 30t -593-n 49 
MA Needham Hgts.. Coakley, Boyd & Abbett 

....................................... 617-444-5470 
MI Farminglon Hills. RC Merchant ....... 313-476-4600 
MI st Joseph. R. C. Merchant ............ 616-983-7378 
MN Edina, M. Foster Tech. SIs. ............ 612-648-7373 
MO st Louis, T. L Dowell & Assocs. ...... 314-849-4234 
NJ Englewood, MOS Mktg. ............... 201-569-2071 
NM Albuquerque, Wm. J. Purdy ........... 505-266-7959 
NY Clarence, R. W. Mitscher .............. 716-759-2350 
NY New YOlk, MOS Mktg. ................ 516-487-3966 
NY Pittsford, R. W. Mitscher .............. 716-586-4012 
NY Rochester, R. W. Mitscher ............ 716-227-0839 
NC Charlotte, M & M Sis. ................. 704-529-0442 
OH Centerville, Bear Mktg. ................ 513-436-2061 
OH Richfield, Bear Mktg. .................. 216-659-3131 
OR Portland, J. V. Belusko ................. 503-222-4279 
PA Harrisburg. Bail & Whitaker ....•...... 717-584-6900 
PA Narberth, Bresson Assocs. ............ 215-664-6460 
TN Knoxville, Cartwright & Bean. Inc. ..... 615-693-7450 
TX Dallas, Elcom Mktg. ................... 214-241-2166 
TX Dallas, Erickson SIs. .................. 214-739-5833 
TX Houston, Eicom Mktg. ................ 713-350-8064 
VA Richmond, Mid-Atlantic SIs. ........... 804-320-2674 
Can Pickaring. Ont, A. C. Simmonds ....... 416-839-8041 

LITTON APPLIED TECHNOLOGY, 645 Almanor Ave.. 
P.O. Box 3478, Sunnyvale, CA 94068-3478, Tel: 408-773-
07n, TWX: 910-339-9271; Empl.: 1700; Sis. Mgr: J. Timm 

LITTON ENCODER DIV., 20745 Nordhoff st. 
Chatsworth,CA91311, Tel: 818-341-6161, TWX: 910-494-
1229, FAX: 818-882-4553; FSC No.: 17080; Empl: 350 
....•............................................ a·1895 

Local Sales Offices & Reps 
AZ. Phoenix. Clifton Precision ' ............ . 
CA Los Angeles, Clifton Precision ....... . 
CA Los Gatos. Luscombe Engrg. .....•... 
CO Longmont. Luscombe Engrg. ........ . 
FL Longwood, BoeIto Corp. ....... , .... .. 
MA Newton, ftek Encoder ................ . 
MI Grand Rapids. Midwest Meridian Corp. 

MN Bloomington, PWC, Inc. .............. . 
MO Sl Louis. Midwest Meridian Corp. .... . 
OR Tigard. Vantage Corp. .............. .. 
PA Clifton Heights, Clifton Precision ..... . 
TX Garland, Carey, McMahill & Assocs. .. . 
WA Bellevue, Vantage Corp. .: ........... . 
Can Markham. Ont, E.P. Elctms. .......... . 

602-242-0910 
818-347-0603 
408-370-2020 
303-938-6666 
305-331-1771 
617-969-7307 

616-698-7391 
612-831-5999 
314-878-4441 
503-620-3280 
215-622-1000 
214-681-1414 
206-455-3460 
416-475-8316 

Ullan 
FAJ<:703-953-1841 

LITTON POLY-SCIENTIFIC. 1213 N. Main st. 
BlacI<sburg. VA 24060-3100, Tel: 703-953-4751, TWX: 
710-875-3694; EmpL: 700 ... ao 1170-1171, 1221-1230 

Local Sales' Offices & Reps 
AZ. Phoenix. Dick Palmer ................. 602-242-0910 
CA Huntinglon Beach, Mike Baggetta . . . .. 714-968-0434 
CA Woodland Hills. Bob Billington ........ 818-347-0603 
FL Fem Pari<, Blair Engrg. ................ 305-834-1244 
MA Sturbridge. Russ Persson . . . . . . . . . . . .. 203-871-8900 
MI Stockbridge, Erhart Engrg. ............ 517-851-8770 
MN Prior Lake, Midwest Meridian ......... 612-447-8222 
KS Olathe, Technical SIs. Assoc. ......... 913-829-2800 
NY Minecla, Kahn Assocs. .. .. .. .. .. .. .... 516-742-1900 
TX Dallas, Blair Engrg. ................... 214-241-5655 
OH Medina. Stress Analysis Svcs. ........ 216-725-7733 
TX Garland, Carey, McMahill & Zerbe Co . 

....................................... 214-681-1414 
WA Bellevue, Thorson Co. ................ 206-455-9180 

LITTON POTENTIOMETER DIV, 750 So. Funon Ave. 
Mt Vemon. NY 10551, Tel: 914-664-7733, TWX: 710-562-
0129, FAX: 914-664-2466; FSC No.: 04454;Muniple; Empl.: 
300; Sis. Mgr: E. R. Cubbin 

LMICO 
LnTON SYSTEMS, INC., Electron Oves. Div, 960 

Industrial Ad., San Carlos. CA 94070. Tel: 415-591-8411, 
TELEX: 910-376-4900 

LnTON SYS.INC., Winchester Elecs/Use Co,13536 
G Saticoy st. Van Nuys. CA 91409, Tel: 213-766-9381, 
TELEX: 67-4088, TWX: 910-495-1700; FSC No.: 88245; 
Ernpl: 250; SIs. Myr: E. Wallen 

LlXI, INC. 1438 Brook Dr. Downers Grove, IL 60515, Tel: 
312-620-4646, TELEX: 68710n DKROB, FAX: 312-620-
7n6; EmpL: 16; Sis. Mgr: Susan Cochran 

W TECHNICAL SYSTEMS, 19 Power Drive, Hauppauge, 
NY 11788, Tel: 516-234-2100; EmpL: 25; SIs. Mgr: 
Christopher Rowe 

LMB HEEGER, INC. 2946 E. 11th st. Los Angeles. CA 
90023, Tel: 213-261-1)382, FAX: 213-261-2214; SIs. Mgr: 
Robert Haeger 

LMI CONNECTORS, INC. 6290 Sunset Blvd., Ste. 1126, 
Los Angeles. CA 90028, Tel: 213-463-2295, TWX: 910-
321-2903, FAX: 213-483-4319; SIs. Mgr: Nonnan 
Sutheriand 

LINEMASTER® 
Foot Switch 

FULL LINE AUTHORIZEO OISTRIBUTOR 

liJl;~er!J 
e e e 

ELECTRIC SWITCHES 
INC 0 R P 0 RAT E D 

2478 Fletcher Dr. los Angeles. California 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

FAX: 213-660-5130 
TVVX: 910-321-2971 

4. ROCK. ER(2<-... "2-I .... 0 .. ' J •• ~ " - .' ,; ,;;;. . ,.oJ 
~:<, 

3.T·51S ~\~/ ..• 
TREADLtTE ~c/, 

FQOTSWITCH -==-0, ) 

5. GEM MOMENTARV~ 
SEE COMPLETE PRODUCT 

LINE UNDER SWITCHES 
SECTION 5100 

FREE lINECARD AND 
2. AIR CONTROL CATALOG 20EY ON REQUEST 

FOOT SWITCH 
·CUSTOM ENGRAVING & TAMPO-PRINT TO YOUR SPECS. 

LittelFuse 
5. o~~e~oo 8 8.0~~~~oo . , ~ R~~& 

Fuses •• Switches 
In Stock. in Stock. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

EEM 1988 North American offices only. For worldwide reps'& distributors, see Vol. W. 727 

i. 
:f 



LNPEN ManOfacturersandSales. Offices Directory 
LNP ENGINEERING PLASTICS, 412 King· Stnlet, 

Malvern, PA 19355, Tel: 215-644-5200, TELEX: 51.0-668-
. 6728; SIs. Mgr: Douglas Stagnaro 

lNR COMMUNICATIONS, INC. 180 Marcus BIy¢. 
Hauppauge, NY 11788, Tel: 516-273-7111, TELEX: 
221620, TWX: 510-227:9671, FAX: 516-273-7119; FSC 
No.: 51049; EmpL: 200; SIs. Mgr: F. Kelly,Dir.Mktg. 

LOCKHEED ELECTRONICS CO. INC., Lockheed 
Corporation, 1501 U.s. Highway 22, CS No. 1, Plainfield, 
NJ 07001, Tel: 201-757-1600; EmpL: 2,000 

Local Sales Offices & Reps 
AZScottsdaIe, Faser Technical Sis. .... .. 

CA EncInitas, Craig Assocs. ............ .. 
CA Thousand oakS, Craig Assoc. ....... , 
CT Hartford, Dynamic Sis. of New England 

602-948-4404 
619-942-8166 
818-887-2444 

.. • .. .. .... • • .. • .. .. .. .. .. .. • . .. .. . .. •. 203-693-6567 
FL Coral Springs, tW EIctms. ........ ,... 305-752-7520 
KS Wichita, 0&0 Engrg. Co ............... 316-686-2808 
MA Burlington, Dynamic Sis. 01 New England 

., ..• , ..•.....•......•........•.•. ,..... 617-272-5676 
MI Union Lake, G. LAshby Assoc. Inc. •.. 

LOCUS, Box 740. State College, PA 16804, Tel: 814-46&- MN Wayzata, Whiie Sis. Co. .............. . 
6275, FAX: 814-466-7351; EmpI.: 420; SIs. Mgr: Anthony NY N. Syracuse, Advanced Comps. Corp. 

313-363-1100 
612-544-1374 

J. eoray ....................................... 31s-699-21171 
NY Ronkonkoma,JLSIs. ................. 516-737-2801 

LOGICAL DESIGN. GROUP, INC. 6301 Chapel HIli Ad., OH Cleveland, G. L Ashby Assoc. Inc. .... 216-461-0626 
Raleigh, NC 27607, Tel: 919-851-1101, 'j'ElEX: OH Dayton,G. L Ashby Assoc.lnc. ....... 513-252-5627 
9102400475 - LOGVMEBUS USA, ESYlNK: 62947014; 316-686-2808 
Empl.: 9; SIs. Mgr: Rich Jansma; DiSt. Mgr: Rich Jansma OK 0&0 Engrg. Co. .................... .. 

lOGI COMP ELECTRONICS, INC. 895 Mamaroneck 
Ave. Mamaroneck, NY 10543, Tel: 914-696-9332, 800-
431-2625 ' 

PA Churchville, Dynamic EIctm. Sis. ...... 215-322-2611 
TX Dallas, 0&0 Engrg. Co. ............... 214-241-3099 
VT Burlington, Dynamic Sis. of New England 

. . .. .. • . .. . .. .. .. . . .. .. . .. . .. . .. • .. . ... 602-863-6665 
VA Front Roya~ Eltron SIs. LId '" ........ 703-635-1933 

LOGICOMP ELCTRNS., INC. See Pres-Air-Trol Corp. WA Seattle, AElp-West •.........•......... 206-283-8351 

LOGIC TECHNOLOGY, INC., 2452 Charleston Ad., MIn. 
View, CA 94043, Tel: 415-967-1007, FAX: 213-641-4691; 
FSC No.: 51019; Sis. Mgr: Mel Morgan 

LOGIMETRICS, 121-03 Dupont St., Plainview, NY 11803, 
Tel: 516-349-1700, .TWX: 510-221-1833, FAX: 516-349-
8552; FSC 1I!o.: 33013; Empl.: 91; Sis. Mgr: Eugene Blum 

LOGITEK 
THE LOGICAL CHOICE OF THE TECHNICAL MINO 

FAX: 516-467-4090 
LOGITEK, INC., 101 Christopher St., Ronkonkoma, NY 

11779, Tel: 516-467-4200, TWX: 510-224-6253; FSC No.: 
15420; ,EmpI,: 75; Sis. Mgr: David Fischer 
................................. B.1532-1534; 001833 

I LIOIGt IIcIRIl' 
LOCICAL DEVICES, INC. 

Authorized Distributors 

New and Used Electronic Test Equipment 
Sales • Service • Rental • Leasing 

214,18 P:arthen~ SI., Canoga Park. CA 91304 e-<818) 998·6500 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

Can Lachine, Que., Electrodesign LId . . . . .. 514-636-4838 

LOHUIS U.SA INC. 949 Piner Place, Santa Rosa, CA 
95401, Tel: 707-579-1703, 800-922-5267, 800-345-5267, 
TWX: 510-601-7723 (LEE USA), FAX: 707-579-2860; 
Empl.: 4; SIs. Mgr: Thomas Halistein; DiSt. Mgr: Thomas 

, Halistein . 

LORAIN PRODUCTS, Reliance Electric, 1122 F Sl, 
Lorain, OH 44052, Tel: 216-286-1122, TELEX: 96-0505, 
TWX: 198131; EmpL: 1200; SIS. Mgr: T. F. McFadden 

LORAL TERRACOM, Sub. of lora! Corp. 9020 Balboa 
Ave., San Diego, CA 92123, Tel: 619-278-4100, TELEX: 
TERRACOM A SDG 18-2774, TWX: TERRACOM SOG 
910-335-1202; Sis. Mgr: MiChael A. Lapadula 

LORCH ELECTRONICS, Sub. of Vernitron Corp. 105 
Cedar La. Englewood, NJ 07631, Tel: 201-$69-8282, TWX: 
710-991-9718, FAX: 201-569-1150; FSC No.: 29971; 
Empl.:70 

LORLlN, Axiam Inc, 4 Precision Rd., Danbury, CT 06810. 
Tel: .203-744-0096, TELEX: 4990519, TWX: 710-456-
5030; SIs. Mgr: Michael MacKesey 

LORTEC POWER SYSTEMS, INC., 145 Keep Court. 
Elyria, OH 44035-2214, Tel: 216-327-5050, TELEX: 
384868 LORTEC UPS 00, FAX: 216-327-9628; Empl.: 65; 
Sis. Mgr: Dale I. Lamirand 

LOVE CONTROLS CORP., 1475 s. Whealing Ad., 
Wheeling, IL 60090, Tel: 312-541-3232, TELEX: 297115, 
FAX: 312-541-7366; FSC No.: 8L919; Empl: 110; Sis. 
Mgr: Harold B. Koenen 

LOW KEY CORPORATION, Strong Group, 105 
Maplewood Ave., Gloucester, MA 01930, Tel: 617-281-
0448, FAX: 617-261-8321; Empl: 25; Sis. Mgr: Brian 
Handricks 

LOYOLA CONTROLS INC. 1099 N. Batavia St., Orange, 
CA 92667, Tel: 714-639-0526, FAX: 714-639-9342 

LSI COMPUTER SYSTEMS, INC. 1235 WaH Whi1rnan 
Ad., Melville, NY 11747, Tel: 516-271-0400. TWX: 510-
226-7833; FSC No.: 55261; EmpL: 30; SIs. Mgr: Sheny 
Sm~h 

LSI LOGIC CORP. 1551 McCarthy Blvd., Milpitas, CA 
95035, Tel: 406-433-8000, TELEX: 172153; DiSt. Mgr: 
John Mucciaro . 

L TI, INC. 8445 N. Harnfin Ave., Lincolnwood, IL 60645, Tel; 
312-879-7500, TWX: 5101008622; EmpL: 60; SIs. Mgr: 
Patricia Uster . 

L TX, LTX PI<. @ Unlverslly Ave., Westwood, MA 02090, Tel: 
617-461-1000, TELEX: 4430108, TWX: 710-346-6621; 
Empl.: l.soo; SIs.Mgr: Roger Blethen, Sr. V.P. Sis. 

LUCAS DURALITH CORPORATION, 525 Oranga St., 
MiIMIIe, NJ 08332, Tel: 609-625-6900, TWX: 510-687-
7520, FAX: 609-625-6345; Empl.: 500; SIs. Mgr: James 
Potter 

Lucas Ledex 
FAX: 513-898-8624 

LUCAS LEDEX, INC., P.O. Box 427, Vandalia, OH.45377-
0427, Tel: 513-898-3621, TELEX: 6874241/6874243; FSC 
No.: 81840; Empl: 450; SIs. Mgr: T. C. RisIoII 
........ ...... .... B·1629-1632, 1752-1754, 189&-1897 

Local Sales Offices & Reps 
AL Huntsville, DHR Mktg..lnc. ............ 205-533-5165 
AI. Scottsdale, Alcom Sis. ................ 602-947-5745 
CA San Diego,lnterstate Mktg. Assoc. .... 619-693-3220 
CASaraIoga. Testco Co. ........ ;........ 406-253-1900 
CA Woodland Hills, Interstate Mktg. Assocs. 

...............•........•.•.....•.•..•. 818-883-7606 
CO Englewood, Dynatech Inc. .•...... ; .. , 303-773-2630 
CT Bloomfield, SIR-SANDS Co. . . . . . . . . . . . 203-243-9343 
CT Marion, SIR-SANDS Co. ...••..•.••.•• 203-628-4363 
FL largo, Techn Mktg. Assocs. .......... 813-536-3798 
FL Melbourne, Techn Mktg. Assocs. ..... 305-676-3742 
FL Orlando, Techn. Mktg. Assocs. ........ 305-857-3780 
FL Pompano Baach, Techn. Mktg. Assocs. 

. .. . .. . .. . .. . . . . .. .. .. . .. .. . .. .. . .. .... 305-977-9006 
GA Atlanta, DHR Mktg.. Inc. ............... 404-451-9848 
IL Elk Grove Village, Control SIs. ........ 312-595-2110 
IN Beech Grove, Control Sis. Inc. ........ 317-786-2272 
IA Des Moines, Jos-Co/Melius Inc. ...... 515-277-8597 
KS Leawood, Thunderbird Tech. Sis. & Svcs. 

....................................... 913-642-7220 
KS Wichita, Thunderbird Tech. SIs. & Svcs. 

....................................... 316-684-3941 
MA Westford; SIR Assocs. ................ 617-692-2500 
MI Royal oak, HiIHronics, Inc. ............ 313-435-0920 
MN Minneapolis, Jos-Co/Melius Inc. ...... 612-861-3343 
MO MarYland Heigh!$. Thunderbird Tech. Sis. & Svcs. 

. .. • . • . .. .. .. .. .. . .. .. .. .. . . .. . .. . .. ... 314-298-8940 
NY Clark Mills, KlM-Garner Co. .......... 315-853-6126 
NY Oceanside, Bittan Assocs. ............ 516-676-6222 
NY Pittsford, KlM-Gamer Co.............. 716-381-8350 
NC Raleigh, DHR Mktg.,1I'1c. .............. 919-781-1981 
OH Cleveland, Del Steffen & Assoc........ 216-461-8333 
OH Dayton, Del Steffen & Assoc. ......... 513-293-3145 
OH Lexington, Del Steffen & Assoc. ....... 419-884-2313 
PA Carnegie, Del Steffen & Assocs., Inc. " 412-276-7366 
PA King 01 Prussia, Freedman-Maila Assoc. 

.. . . ..... .. ....... . ..... . .. . ... ... ..... 215-337-9211 
SC Greenville, DHR Mktg., II'1c. ..••. , • • • • • • 803-235-3594 
TX Austin, ION Assocs., Inc. .............. 512-331-7251 
TX Grand Prairie, ION Assocs., Inc. .•..... 214-647-6225 
TX Houston, ION Assocs., Inc. •.•..••.•... 713-537-7717 
VA Richmond, DHR Mktg., Inc. . . . . . • . • . . . . 804-359-8803 
WA Bellevue, Testco .. ... ....... .. .• ...... 206-454-7422 
WA Vancouver, Testco ................... 206-693-7262 
WI Thiensville, Control Sis. ................ 414-242-4580 

LUFF RESEARCH. !3ox 449, Jackson Hgts., NY 11372, Tel: 
718-429-5900; EmpL: 4; SIs. Mgr: FL Scheer 

LUFT INSTRUMENTS, INC. Hillside Rd., P.O. Box 214, 
Lincoln, MA 01773, Tel: 617-259-9215, TELEX: 247316 
RCA; Empl: 12 

LUMITRON, P.O. Box 12, SUmmi1, NJ 07901, Tel: 201-273-
8996; FSC No.: 6240; EmpL: 20; SIs. Mgr: Gil Chassie 

LUMONICS MATERIAL PROCESSING CORP. 12163 
Globe Ad., Livonia, MI 48150, Tel: 313-591-0101, TWX: 
810-242-3270; EmpL: 121; SIs. Mgr: Daniel J. Gafgen 

LUTRON ELECTRONICS CO. Box 205, SUler Ad., 
Coopersburg, PA 1~. Tel: 215-282-3600. TELEX: 
847475, TWX: 510-651-3755; EmpL: 378; SIs. Mgr: John 
McKiernan; DiSt. Mgr: Robert Van Home 

LUXO LAMP CORP. P.O. Box 951, Port Chester, NY 
10573, Tel: 914-937-4433, TELEX: 137-336, FAX: 914-
937-7016; EmpI.: 150; SIs. Mgr: Kay E.Sweetingham 

LVC INDUSTRIES, INC. 23 Hanse Ave., Freeport, NY 
11520, Tel: 516-868-1900; FSC No.: 32759; SIs. Mgr: 
Adam Kiecun 

LXD, INC. 24500 Highpoint Road, Beachwood, OH 44122, 
Tel: 216-292-3300, TELEX: 98-5442 LXD BCWD; FSC No.: 
66706; EmpL: 100; Sis. Mgr: Gerald G. Gross; Oist. Mgr: 
Gerald G. Gross 

LYNN . ELECTRONICS, 915 Pennsylvania Blvd., 
Feasterville, PA 19047, Tel: 21s-6n'6700, 800-523-6075, 
TWX: 51 0-667-1988, FAX: 215-364-2944; FSC No.:.19151; 
EmpI.: 125; SIs. Mgr: H. T. Colas 

728 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
L YN-TRON, INC, 3150 Damon Way, Burbank, CA 91505, 

Tel: 213-849-6211, 800-423-2734, TaEX: 662729, FAX: 
818-423-2734; FSC No.: 05791; SIs. Mg,: Alfred C. 
Red1iIz; Disl. Mg,: Alfred C. Red1iIz 

LYON METAL PRODUCTS, 47 Railroad Ave., Aurora, IL 
60507, Tel: 312-892-8941, TWX: 910-232-3132; ErnpL: 
600; Sis. Mg': R R Bodlund 

L YTRON INCORPORATED, Dragon Court, Woburn, MA 
01801, Tel: 617-933-7300, TaEX: 951-934, FAX: 617-
935-4529; EmpL: 75; Sis. Mg,: Edwin Carell 

FAX: 301-670-0436 
LZR ELECTRONICS, INC., 8174 Beechcralt Ave_ 

Gaithersburg, MD 20879, Tel: 301-921-9440; EmpL: 25; 
Sis. Mgr: Ron Riser; Dist. Mg,: Phil Aliff 
............... 8 0 1756-1757; C0 1430-1447, 1858-1861; 

001033-1035, 1834-1839 

Local Sales Offices & Reps 
CT GuiKord, Data Mark, Inc. .............. 203-453-0575 
FL Melboume, Kennedy Assocs. ......... 305-676-6875 
IL Arlington Hgts., Gaertner & Assocs. ... 312-593-2332 
MA Norwood, JMG, Inc. ................... 617-762-5333 
NJ Clifton, ROI SIs. ....................... 201-340-1515 
NY Uverpocl, M. M. Hare Co. . ............ 315-457-6859 
OH Lyndhurst, Technical SIs. Assocs. ..... 216-461-0826 
OK Tulsa, Advance Tech. Sis. ............ 918-664-0462 
PA West Chester, TCA Assocs. ........... 215-692-6853 
TX Austin, Advance Tech. SIs. ............ 512-346-5322 
TX Dallas, Advanced Tech. SIs. .......... 214-340-1300 
TX Houston, Advance Tech. Sis. ......... 713-440-3888 
Can Downsview, Ont., Telbi! Elctms., Inc. .. 416-633-5050 

MABUCHI MOTOR AMERICA CORP., 475 Park Ave. 
Sou1h, Naw York, NY 10016, Tel: 212-686-3622, TELEX: 
23-4374, TWX: MABU; EmpL: 6000 ............. 8 0 1231 

PANAFAX: 212-532-4263 

MACCOA. INC., 3203 W. 41st St., Tulsa, OK 74107, Tel: 
918-446-1874; FSC No.: 6625; SIs. Mg,: Andrew D. 
MacKay 

MACHINE COMPONENTS CORP., 70 Newtown Rd., 
Plainview, NY 11803, Tel: 516-694-7222, FAX: 516-694-
7252; FSC No.: 15531; EmpL: 45; Sis. Mg,: D. L Dubav 

MACOM, INC, 43 Second Ave., Bldg. 8, Burlington, MA 
01803, Tel: 617-272-3000, TELEX: 94-9464, TWX: 710-
332-6789 

MIA-COM LASER DIODE, INC., See Laser Diode, 
Inc., Div. of Morgan Crucible 

MIA COM L TD_ Humphrey Rd., Dunstable, Bedfordshire, 
England LU5 4SX, England, Tel: 44(582)471200, TELEX: 
82295; EmpL: 500; Sis. Mg,: S. Shopcralt 

MI A-COM MICROWAVE COMPONENTS, INC, Sou1h 
Avenue, Burlington, MA 01 803, Tel: 617-272-3000, TELEX: 
94-9464, TWX: 710-332-6789; EmpL: 500; SIs. Mg,: Tom 
Rose 

MIA-COM MICROWAVE POWER DVCS., 330 Oser 
Ave_ Hauppauge. NY 11766, Tel: 516-231-1400, TWX: 
510-227-6239; FSC No.: 34874; Empl: 385 

MI A-GOM OMNI SPECTRA, INC., 21 Continental Blvd., 
Merrimack, NH 03054, Tel: 603-424-4111, TELEX: 
6817280, TWX: 710-366-0674; FSC No.: 16179; Empl.: 
750 

MI A-GOM OSW, INC., 2626 S. Hardy Dr_ Tempe. f!2. 
85282, Tel: 602-966-1471, TELEX: 668-332, TWX: 910-
950-1296; Sis. Mg': BobBlaisdell 

M/A-GOM PHI, INC., M/A-COM, 1742 Crenshaw Blvd., 
Torrance. CA 80501, Tel: 213-320-6160, TWX: 910-349-
6651; Ernpl.: 260; Sis. Mg': Fred McAdara 

:::: ::: ... : .. ::: .... : .. : ............ :::::::: 
UAlRI: PRN6Lii . ::-:::::.:::::: ::::::::::: :::::: ::::: ...... :. 

FAJ<:919-887-1565 
MAC PANEL CO., P. O. Box n28, 551 W. Fairfield Rd., 

High Poin~ NO 27264, Tel: 919-884-8111, TWX: 510-926-
1542; FSC No.: 16654; Empl.: 90; Sis. Mg': T. A Hayworth 
................................. C0 1728-1729; 001427 

Lacel Sales Offices & Reps 
CA Tustin ................................ 714-669-1400 

MACROAMP INC., P.O. Box 1512, Ukiah, CA 95482, Tel: 
707-462-2222, FAX: 707-462-4103; EmpL: 25; Sis. Mg,: 
Terry L Shoijn; Dlst. Mg': Terry L Shoijn 

MACRODYNE, 1004 Princetown Rd, Schenectady, NY 
12301, Tel: 518-356-3500; Empl.: 22; Sis. Mgr: Robert L 
Grinnell 

MACROLINK 1500 N. Kellogg Drive. Anaheim, CA 92807, 
Tel: 714-777-8800, TWX: 910-591-1671; Empl.: 25; Sis. 
Mg,: Bill Goodale 

MACRONETICS, See Veeco Inslrs. Inc. 

MAG-CON, 1626 Terrace Dr_ St Paul, MN 55113, Tel: 612-
633-8820; Empl.: 40; Sis. Mg': M. Crellin 

MAGNAPOWER, 70 Rainor Ave_ Ronkonkoma, NY 11779, 
Tel: 516-737-3800, FAX: 516-737-3062; Sis. Mg,: Hugh 
Whits~ 

MAGNATROL VALVE CORP., 67 Fifth Ave_ Hawthorne. 
NJ 07507, Tel: 201-427-4341, ESYLNK: 130357, FAX: 
201-427-7611; Sis. Mg': R. Krelschmer 

FAX: 312-564-3027 
MAGNECRAFT ELECTRIC CO" 1910 Techny Road, 

Northbrook, IL 60062-5376, Tel: 312-564-8800, TWX: 910-
221-0122; FSC No.: 94696; Empl.: 700; Sis. Mg,: Wiley 
Greenwood; DiS!. Mg,: Wiley Greenwood.. . . .. 8 0 1535 

Local Sales Offices & Reps 
AL Huntsville, Electronic Mktg. Assocs. ... 205-536-3044 
f!2. Scottsdale. Bill Earl Assocs_ Inc. ...... 602-994-3813 
CA Carnpbel~ Kottmeier Assocs. . . . . . . . . .. 408-371-8700 
CA Los Angelas, Universal Comp. Corp... 213-641-4255 
CO Parker, Technology Mktg. Assocs. .... 303-641-3435 
CT Bethel, Ray Perron & Co., Inc. . .. . . . . .. 203-798-0261 
CT Farmington, R Perron & Co •.......... 203-673-4825 
DC Owings Mills, MD, Walker-Houck Assocs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .. 301-356-9500 
FL Orlando, Honeyco, Inc. •. . . . . . . . . . . . . .. 305-299-1222 
GA Atlanta, Electm. Mktg. Assocs. ........ 404-443-1215 
Il Northbrook, Magnecralt EIec. Co. ..... 312-564-8800 
IN Fl Wayne. Scott Elctms., Inc. ......... 219-489-5690 
IN Indianapolis, Scott Elctms., Inc ......... 317-841-0010 
IA Cedar Rapids, R W. Kunz & Assocs. .. 319-396-5366 
KS Olathe, R. W. Kunz & Assocs. ......•.. 913-848-3535 
MD Owings Mills, Walker-Houck Assocs. .. 301-356-9500 
MA Naedham, R. Perron & Co ............. 617-449-6162 
MI Royal Oak, Hilltronics .•. . . . . . . . . . . . . .. 313-435-0920 
MN Edina, Hanna Und Ltd • . . . . . . . .. .. . . .. 612-925-5700 
NH Dover, R. Perron & Co. . . . . . . . . . . . . . . .. 603-742-2321 
NH Merrimack, Ray Perron & Co. ......... 603-424-4423 
NY Islandia, Schmitt Ind. Mkt ..........•.. 516-582-5888 
NY Pittford, Franklin Sis. Corp. ............ 716-248-8251 
NO Raleigh, Electrn Mktg. Assocs. . . .. . . .. 919-847-8800 
OH Cincinnat\ Scott Elctms., Inc. .......... 513-791-2513 
OH Cleveland, Scott Elec_ Inc. ............ 216-473-5050 
OH Dayton, Scott Elec, Inc. ............... 513-294-0539 
OH Reynoldsburg, Scott Elctms., Inc....... 614-863-1281 
PA Horsham, Jacobsen Assoc.. ........... 215-674-2937 
SC Greenville. Elctm. Mktg. Assoc. .. . . . . . • 803-233-4637 
TX Dallas, Raven SIs. Inc. ...........•.... 214-490-8230 
UT SaR Lake City, Techn. Mktg. & Assocs. 

801-483-1009 
WI Colgate. Rep 1 & Assocs.. .. . . .. .. .... 414-628-4016 

MAGNET 
MAGNETEK CORP., 7315 Red Deer Or, Boulder, CO 

80301-4696, Tel: 303-442-6700, FAX: 303-447-1588; FSC 
No.: 58439; Ernpl: 25; Sis. Mg': Carl A Forsberg 
. .. . .. .. .. .. . . .. . .. . .. . .. . .. .. .. . . .. .. .. ... Ao 2250-2251 

Local Sales Offices & Reps 
CA San Diego, Mese SIs. & Engrg. . • . • . . .• 619-278-8021 
KS Shawnee Mission, Robinson & Assoc. 

913-262-1374 

•• , Mag7e7ek "'7iiaiI 
FAX: 219-356-3148 

MAGNETEK TRIAD, 1124 E. Franklin St., Huntington, IN 
46750, Tel: 219-356-6500; Empl: 850; DIst. Mg,: Pete 
Amick, Prod. Mgr ......................... , Ao2252-2261 

Lacel Sales Offices & Reps 
f!2. Scottsdate, Bill Earl Assocs. .......... 802-994-3813 
CA Los Mas, Recht Assocs. ............. 415-964-6321 
CA Upland, Tracy EIctms. Sis. ............ 714-985-0423 
CO Denver, Undberg Co. ................. 303-758-9033 
FL Maitland, Hutto-Hawkins Assocs. ..... 305-831-2474 
GA Norcroas, Glen WhKe Assocs. ....•... 404-441-1 447 
HI Honolulu, Hawaii EIctm. Svc. • . . . . . • . .. 808-845-8207 
IL Wilmette. J. Wasserman Assocs. ...... 312-258-3566 
KS Overland PI<., Electri-Rep ............. 913-649-2168 
LA Little Rock, J. Y. Schoonmaker ........ 501-375-2188 
MA Westboro, Bay Colony ................ 617-870-1930 
MI Southfield, Rathsburg Assocs., Inc. . . .. 313-559-9700 
MN Minneapolis, Bicon Sis. ............... 612-936-2322 
MO St Louis, Electri-Rep ................. 314-993-4421 
PA Narberth, Bresson Assocs. .. . . . • . . . . .. 215-684-8460 
NY Islandia, Schmitt Indl Mk1g. ........... 516-582-5888 
NY Rochester, Apex Assocs. ............. 718-254-6050 
OH Cincinnat\ F.E. Kehsar Sis. ........ .. .. 513-922-3133 
TX Dallas, J. Y. Schoonmaker Co. ........ 214-349-1650 
WA Redmond, Earl & Brown Co. .......... 206-885-5084 
Can Inwood, N.Y_ Minthorne Int'l .......... 516-239-0767 

Lacel Dlstribulors 
AL Birmingham, Forbes Distrbg. .......... 205-251-4104 
f!2. Phoenix, Dalis EIctm. Supp. . . . . . . . . . . . 602-275-2885 
AR Little Rock, CarIIon Bates Co. . . . . . . . .. 501-582-9100 
CA Milpitas, lack EIctms. . . . . . . . . . . . . . . . .. 408-942-5432 
CA Riverside, Electronic Supp. .. . . . . . . . . .. 714-683-7300 
CA Sunnyvale, Abacus EIctms. .•......... 408-732-2000 
CO Denver, Newark Elctms. .............. 303-757-3351 
FL Fl Lauderdale. Peerless Radio Corp. 01 Fla 

.. . . .. .. . . .. . .. . .. .. .. .. .. . . .. .. . .. .... 305-973-4141 
GA Atlanta, Ack Radio Supp. ........ .. .. .. 404-351-6340 
IL Chicago, Bellinds .................... 312-982-9210 
IL Chicago, Newark EIctms. ............. 312-638-4411 
IN Indianapolis, Graham Elctms. ......•.. 317-634-8202 
IA Cedar Rapids, Deeco, Inc. ............ 319-365-7551 
KY Louisville, P. I. Burl<s Co. .............. 502-589-3960 
LA New Orleans, William B. Allen Co. .... 504-525-6222 
MD Rockville, Capitol Radio Whls. •....... 301-881-2270 
MA Hingham, Sager EIec. ................. 617-749-6700 
MA Naedham, Cronin EIctms. . . . . . . . . • . . .. 617-449-5000 
MI Grand Rapids, S-F EIctms. .. .. . . .. .•.. 616-459-0216 
MI Uvonia, R S. EIctms. ................. 313-525-1155 
MN St Pau~ Gopher EIctms. .............. 612-483-4450 
MO St Louis, Olive Indl EIctm. ............ 314-426-4500 
NE Lincoln, Scott EIctm. Supp. Corp. .. . . . . 402-466-8221 
NH Hudson, C & H EIctms. ............... 603-662-1133 
NJ Camden, General Radio Supp. •....... 215-922-7037 

. Magnecraft 

La~~~st ~8 8,O~~~Soo 
Relay I •• Relays & 

Dlstnbutor I, Switches 
in the World. ~ In Stock. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 
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MAGNET Manufacturers and Sales Offices Directory 
IIIJ Oekland, Relay Specialties............ 201-337-1000 
fIlM Albuquerque. Elec:tronic Parts Co. •... 50&-293-6161 
NY Hauppauge, BroadHne ElcIm. Oistr.,.. 516-231-4100 

MAGNETIC COILS, INC~ See Mel Transformer MAGNUM MICROWAVE CORP. 4575 CuShing Pkwy. 
Corporation Fremont, CA 945M. Tel: 41~NI898, TELEX: 4992965; 

FSC No.: 59277; Empl:5O; SIs. Mgr: Harry L Fowler 
. NY Lynbrook. Peerless RadIo.............. 516-593-2121 

NY Rochester, Simcona ...............•.. 716-328-3230 
NY Rome, Rome EIctms. ................. 315-337-5400 
NC Greensboro, Hammond EIcIms. •...... 919-27&6391 
OH Cleveland, PIoneer $td. EIcIms. ..•..•. 216-587-3600 
OH Dayton, PIoneer/Dayton.............. 513-236-9900 
OK OklahOma City, RadIo Supp. ........•. 405-232~127 

OR Portland, United Radio Supp. .••.•.•.• 503-233-5346 
PA Philadelphia, AImo EIcIms. ..•..... ,... 215-698-4000 
SC Greemn'lle, Hammond EIcIms.. . . • . •• . . 803-233-4121 
TN Memphis, Bluff Cily EIctms. ..•......•. 901-345-9500 
TX Dallas,. Sterting EIctms. .... ........... 214-243-1600 
TX Houston, Altair Co..................... 713-462-3029 
UT Salt Lake City, S1andard Supply •.••• •• 801-466-3371 
WA Seattle, A1mac ••••..•..•......•...•..• 206-643-9992 
WI Milwaukee, Marsh Ek:tms. .•.......... 414-475-6000 

MAGNETIC AUDIOIVIDEO PRODUCTS DIV. 3M 
. Co. 3M Center, Bldg.223-5Sou1h,St Peu~MN 55101, Tel: 

612-733-1110, TWX: 910-563-3712; Empl: 38,351 

MAGNETIC COMPONENT ENGINEERING, INC. 
11379 Playa Street, Culver City, CA 90230, TeI:.213-396-
4761; FSC No.: 52634; EmpI.: 12; SIs. Mgr: D. V; Cropsey 

MAGNETIC DEVICES INC •. 5575 Kearny Villa Rd. San 
Diego,CA92123, Tel: 619-279-7054; FSCNo.: 13786; Sis. 
Mgr: Dave LoughRn 

FAX: 317-549-0502 
MAGNETIC INSTRUMENTAll0N, 8350 E. 48TH ST. 

Indianapolis, IN 46226, Tel: 317-545-2102, TELEX: 27-
2;111; ErnpL: 35 ................................ 001289 

Local Sales Offices & Reps 
EXP NY, Irvington, Inter Technical Export Corp. 

....................................... 914-591~ 

MAGNETICO INC, 182 Morris Ave., HoltsVIlle, NY 11742, 
Tel: 51~54-1166, FAX: 516-756-7408; Empl: 65 
................................................. Ao2262 

MAGNETIcs, Spang & Co. Box 391, Buffer, PA 18003-
0391, Tel: 412-282~ TWX: 710-373-3821, FAX: 412-
2~; ErnpL: 650;, SIs. Mgr: J. F. Huth 

MAGNETIC SHIELD CORPORAll0N, Perfection 
Mica Co., 750 North Thomas Dr. Bensenville, IL 60106, 
Tel: 312-766-7600, TWX: 910-256-4815; FSC No.: 06682; 
EmpI.: 43 ............................... ,. Co1751-1753 

Local Sates Offices & Reps 
CA Woodland Hills, ~I-Ward SIs. Co. .... 213-883-2202 
FL Orlando, Ludlum Assoc. Co. .......... 305-894-7761 
MD Baltimore, Bernard White & Co. ....... 301-484-5400 
MA Framingham, Harvard Technlg. ....... 617-899-4568 
MI Fannington, Amtech Reps. . .. .. .. .. .. • 313-474-8300 
MN Minneapolis, Josco-Meluis & Assocs. 

....................................... 612~1-3343 
NM Albuquerque, IMEC ................... 505-883-9010 
NJ . Morristown, Kenneth L Love Assocs. 

NY Syracuse, Canavan-Scanlon Assocs. 

OH Cleveland, Bill Teplitz & Co. .......... . 
OR Hillsboro, Temco Northwest ........ .. 
PA Media, W. Reeves Assocs. ........... . 
TX Dalla&, Talo Prods. .................. . 
WA Kirkland, Temco Northwest .......... . 

201-540-0204 

315-437-1271 
216-439-3265 
503-648-8171 
215-566-6709 
214-644-6010 
206-486-1254 

MAGNETIC SPECS.; 10 A1bemarte Ave., Trenton, NJ 
08638, Tel: 809-883-3150; Empl.: 23 

MAGNETIC SYSTEMS, 1021 Pecten CL Milpitas, CA 
95035,Tel: 406-263-6680; Empl: 7 

MAGNETIC SYSTEMS, 770 Unden Avenue, Rochester, 
NY 14825, Tel: 716-385-9010, FAX: 716-385-5625; EmpL: 
50; SIs. Mgr: Gordon H. McNeil 

MAGNETIC TECHNOLOGY, 21 001 Kittridge St., Canoga 
Pk., CA 91303, Tel: 818-887-7700, TWX: 91D-494-1217; 
FSC No.: 15826; EmpL: 150; SIs. Mgr: David MighdOll 

. MAGNETOELASllC DEVICES, Box 625, Pittsfield, MA 
01201, Tel: 413-445-5808 

MAGNET SALES & MFG. CO. INC. 11250 Playa Court, 
MAGNETIC CIRCUIT ELEMENTs. 1540 MolfettSt, Culver City, CA 9023~127, Tel: 213-391-7213, 800-421-

Salinas, CA 93905, Tel:406-757-a752, TWX: 910-372- 6692; FSC No.: 95-2916141; EmpL: 35; SIs. Mgr: Anil 
0255, FAX: 406-757-5478; FSC No.: 09349; Empl: 30 Nanji; Dist. Mgr: Anil Nanji 

Local Sates Offices & Reps 
CA Santa Clara, RoC Ek:tms. .. ; ....... ,.. 406-986-0701 MAGNOS, 6 Old Schoo~House Rd. Harvard, MA 01451, Tel: 

Local Sates Offices & Reps 
AZ Phoenix, Odyssey 1 .................. 802-2~ 
CA MIn. Voew, PacilicTech. MIdg. ......... 415-969-3010 
CA Signal Hil~ Thorson Co. .. .. .... .. .. .. • 213-59&0361 
FL Clearwater, Beacon Instrmn .......... 813-796,2378 
GA Atlanta, Beacon Instrmn ............. ,. 404-256-9648 
IL PeIatine, FHek ....................... 312-991-4404 
IN Ft Wayne, R-Tek ..................... 219-43~783 
MD Marriottsville, Nee! Deoul Assocs. ,.... 301-795-5775 
MA Chelmsford, Matrix Sis. Inc. ........... 617-459-4000 
MO Leesburg, EIR Co. .................... 314-895-4100 
NY Clark Mills, KLM Garner, Inc. .......... 31~126 
NY' New Rochelle, Robert Diamond, Inc. .. 914-632-2928 
TX Garland, Carey, McMahIll Assocs. ..... 214-681-1414 

MAGNUM OPUS CUSTOM ELCTRN. ENGRG,284 
Kennedy St., lselir\ NJ 08830, Tel: 201-263-4925; SIs. 
Mgr: R GaIanty ................................ 001113 

MAG-TEK,20725 S. AnnaIee Ave., Carson. CA 90748, Tel: 
213-831-8602, TWX: 51Q-60Q-0621 MAG TEK CRSN, 
FAX: 213-831-3956; Dist. Mgr: Shelley Schlra 

FAX: 804-722-1194 
MAIDA DEVELOPMENT CO., 20 Ubby St., Hampton, 

VA 23663, Tel: 804-723-0785, TELEX: 82-3443; EmpL: 
299; SIs. Mgr: Edwerd T. Maida, Frank Thornpson 
.............................. Ao1103-1107,1954-1955 

Local Sates Offices & Reps 
CA Redwood ,City, Hickey IndL Sis. ....... 415-368-3849 
CA Tarzana, High Voltage Sis. ............ 816-881-9194 
FL Vero Bch., John M. Hansen Assocs. . •• 30&-562-2326 
IL Arlington Hgts., Russell EIctms. Sis. ... 312-394-5580 
NH Milford, D. A. Crowley & Assocs. ...... 603-673-7050 
SC Mauldin, Carl Hart .................... 803-296-2323 
VA Danville, F.ao. Sis. ................... 804-791-1499 
WA Snohomish, LD. EIctms. .............. 206-566-0511 
Can Ontario, D. J. Hyslop & Co. ............ 416-648-0061 

MALCO, DIV. OF MICRODOT, INC. See Microdot, 
Interconnect Sys. Div. 

MALCO SYSTEMS, THORN EMI Malco, I'm:.. 74 
Gwyms Mill Court, OWings Mills, MD 21117, Tel: 301-363-
1600, TELEX: TRTl4005, ESVLNK: 62933125, FAX: 301-
383-4336; SIs. Mgr :'WilHam Newill 

MALLORY BATIERY, See DuracelllntL 

MAiIORY 
FAX: 317-856-2500 

MALLORY CAPACITOR CO., Emhart 
Elctrl.lElctrn. Grp., 3029 E. Washington St, Dept. EM, 
P.o. Box 1284, Indianapolis, IN 48201, Tel: 317-636-5353, 
TELEX: 687~27, TWX: 687~15; FSC No.: 
317-261-1581; Empl: 450; SIs. Mgr: Torn Pilcher, MkIg. 
Mgr.; Dis!. Mgr: Torn Green, Dir. 01 Fid. Sis. 
........................... Ao1108-1111; 001036-1037 

Local Sales Offices & Reps 
AL Huntsville, Jack Harvey & Assocs., Inc. 

.. . .. .. . .. .. . .. . .. .. . . .. . .. . .. . ... .. ... 20&-536-4414 
AZ Scottsdale, Surrmll Sis. .. . . . . . . . . . . . . . 802-998-4850 
CA Buena Pk., Mallory Capacitor Co. ...... 714-523-7992, 

213-921-7939 
CO Denver, United Sis. Assocs., Inc. ...... 303-756-8651 
FL Altamonte Springs, Semtronic Assocs., Inc. 

....................................... ~1~ 
FL Clearwater, Semtronic Assocs., Inc. ... 813-481-4675 
FL Ft LeuderdaIe, Semtronic Assocs., Inc. 

.................•.•..... 305-731-2484,305-944-0149 
GA Norcross, Jack Harvey & Assocs., Inc. 

. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 404-449-4643 
WA Bellevue, Advanced Power Comps. ... 206-747-9127 617-456-8880, TELEX:. 951417 MAGN; Empl: 5 IL 
WA Seattle, Advanced Power Comps. ..... 206-527-7945 ........ .. .......... ..... .. ....... .... ........ ... 1)01290 IN 

Elk Grove VL, Mallory Capecitor Co. .. 312-384-5750 
IndianapoU&, ().M Assocs. ............ 317-842-4424 

730 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
MD Lisbon, s. K Macdonald, Inc. ........... 301-982-1088, 

301-442-1590 
MA Needham Hgts., The Newscott Co., Inc . 

MN 

Me 
NM 
NY 
NY 
NY 
NC 
OH 

.....•..................•............. .' 617-444-1923 
Minneapolis, Technical Camps. G"" ... 612-536-9512, 

St Louis, KKB & Co. ......... . 
Albuquerque, Summit SIs. ........... . 
Fairport, LamTec SIs. Corp ........... . 
Manlius, LamTec SIs. Corp ........... . 
N. Bellmore, Aurora Mktg.. Inc. ....... . 
Raleigh, Mallory CapacHor Co ........ . 
Beachwood, Elcim. Salesmasters, Inc. 

612-536-9659 
314-647-2400 
505-345-5003 
716-377-1210 
315-637-3738 
516-221-0764 
919-872-0711 

....................................... 216-831-9555 
PA Pittsburgh, S. K Macdonald, Inc ....... 412-366-0861 
PA Willow Grove, S. K Macdonald, Inc. ... 215-659-4414 
TX Hurst, Pro-Comp SIs. Co. ............. 817-589-0336 
TX Richardson, Pro-Comp SIs. Co ........ 214-669-1500 
WA Redmond, Quedra Sis. Corp. , .......... 206-883-3550, 

503-635-3545 
Can Pickering. Ont. A. C. Simmonds & Sons 

· . . . .. .. . . . . . . . . . . . . . . .. . . .. . .. . .. . . . .. 416-839-8041 

MALLORY COMPONENTS DIVISION, Emhart 
Elec.l Elctrn. Grp.. 222 Dixon Rd., Wes1on, Ont, 
Canada M9P 385, Tel: 416-244-4239, TELEX: 084-74132; 
FSC No.: 37942;76055; Sis. Mgr: Peter Balodis; Dis!. 
Mgr:RussJones ....................... A·11l3,2077 

Local Sales Offices & Reps 
CT E Haven, Eagle Assocs. ..•........... 203-467-6542 
IL Palatine, M&S Sis. Co. ................ 312-934-1200 
MI Grand Rapids, DEM Elctm. SIs. ....... 616-361-5414 
MI Warren, Oem Elctm. SIs. .............. 313-575-9444 
MN St Paul, Johnson Co .................. 612-641-1878 
NJ Burlington, VDE Elclms. Sis. .......... 609-387-9331 
NY Rochester, Dasson ................... 716-336-1699 
PA Doylastown, Monteiro Assocs. ........ 215-345-5855 
TX Ft Worth, EI-Tec Sis. ................. 817-268-2896 

MAiIORY 
FAX: 317-634-4214 

MALLORY TIMERS, Emhart Elec.lElctrn. Grp., 
3029 E Washington St, Indianapolis, IN 46201, Tel: 317-
636-5353; Empl: 2,000; SIs. Mgr: Lewis Jones 
................................. A·1113, 2077; 8.1536 

MANAGE, INC., Fibre Optics Elctrns. Sys. Grp, P.O. 
Box 175,40 Nichols Rd, ChiCOpee, MA 01014, Tel: 413-
592-9123, FAX: 413-594-4891; Empl: 33; Sis. Mgr: David 
Menard 

MANGER ELECTRIC COMPANY, INC., W. Henry St, 
Slamlord, CT 08902, Tel: 203-348-7761. FAX: 203-324-
5447; FSC No.: 20262; Empl.: 100; Sis. Mgr: J. V. Judge 

MANHATTAN ELECTRIC CABLE, 225 Passaic St, 
Passaic, NJ 07055, Tel: 201-779-8900, TELEX: 137-387; 
EmpL: 125; Sis. Mgc Ed Harvey; Disl. Mgr: Allan Marconi 

MANHATTAN ELECTRIC CABLE CORPORATION, 1 
Station Plaza, Rye, NY 10580, Tel: 914-967-8000. TELEX: 
137-387, FAX: 914-967-1616; Empl.: 125; Sis. Mgr: Linda 
M. Goodwins 

Local Sales Offices & Reps 
CA Los Angeles, Manhattan Elec. Cable Corp. 

· .. . . . .. .. .. . .. . . . .. . .. . .. . . . .. .. . . . . .. 800-423-4040 
CA San Francisco, Manhattan Elec. Cable Co"" 

....................................... 800-231-0152 
IL Chicago, Bensdorf & Johnson ........ 800-942-1147 
MA Boston, Manhattan Elec. Cable Corp. 

· . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .. 800-255-1429 
NJ Bridgeton, Manhattan Elec. Cable ~ 

......... .' ............... 800-225-2293,800-257-7071 
NJ Harrison, Manhattan Elec. Cable Co"" 

......................... 201-484-9111,800-826-5171 
OH Cleveland, Dynamic Elec. Sis. ......... 216-362-7900 
TX Houston, Manhattan Elec. Cable Corp. 

......................... 800-231-3868,800-392-4948 
TX Irving, ~-{)'K Inc. .......•..•.. 800-442-7733 

Local Distributors 
CA Burlingame, TRAC Sis. ............... 415-692-5255 
CO Denver, Gaer Sis. ..................... 303-777-3740 
GA Atlanta, Robert B. Paul.. .. .. .. .. .. .. .. 404-696-7100 
IN Indianapolis, WiHrout SIs. ............. 317-259-0779 
LA New Orleans, Wells-Keown . . . . . . . . . .. 504-244-0330 
MI Highland, Nova Elec. SIs. Inc. ......... 313-887-0084 
MN Brooklyn Pit, North Central Sis. ....... 800-328-8322 

MS Brandon, Sarvice Elec. SIs. ........... 601-992-9122 
MO St Louis, Jones Elec. Entprs .......... 314-428-5665 

MANN, HENRY, INC, 3983 Mann Road, Huntingdon 
Valley, PA 19006, Tel: 215-355-7200, TELEX: 6851160, 
FAX: 215-355-5134; Empl: 52; Sis. Mgr: Dan Martin; Dist. 
Mgr: Mickey Hofter 

MANTEX CORP., 1800 Metamora Rd., P.O. Box 15E, 
Oxtord, MI48051, Tel: 313-628-8200, FAX: 313-628-1520; 
Empl.: 100; Sis. Mgr: John R Santiago 

MANUFACTURERS COMPONENT, INC, 2260 W. 77 
St, Hialeah, FL 33016, Tel: 305-556-4481, 800-367-0377, 
TELEX: 514181, FAX: 305-823-8934; Empl.: 5; Sis. Mgr: 
Jackie Barker 

MARATHON FLITE-TRONICS COMPANY, A 
Marathon Power Technologies Co., 2525 N. Naomi 
St, Burbank, CA 91504, Tel: 818-841-3210, TELEX: 69-
1487; Empl.: 65 

MARATHON POWER TECHNOLOGIES, P.O. Box 
8233, Waco, TX 76714-8233, Tel: 817-776-0650, TWX: 
910-894-5203 MARATHON WAC 

MARATHON SPECIAL PRODS., 13300 Van Camp Rd, 
Bowling Green, OH 43402, Tel: 419-352-6441, TWX: 810-
499-2988, FAX: 419-352-0875; Empl.: 150; SIs. Mgr: J. 
Campisi 

MAR-CHAR CORPORATION, ATR Electronics, Inc., 
167 East Fifth Stree~ Montello, WI 53949: Tel: 608-297-
2108; Empl.: 10; Sis. Mgr: Charles G. Nutter 

MARCON AMERICA CORP, 310 Era Drive, Northbrook, 
IL 60062, Tel: 312-564-2820, FAX: 312-564-1150; Empl.: 
11; Sis. Mgr: Tony Olita; Disl. Mgr: Helen A. Stubbs 

MARCONI INSTRUMENTS, 3 Pearl Court, Allendale, NJ 
07401, Tel: 201-934-9050, TWX: 710-991-9752; Sis. Mgr: 
William E Bean .......................... 0·1291-1295 

Local Sales Offices & Reps 
At Huntsville, Beacon Elctrns. Assocs.· .. . 
CA Carson, Amasco-South .............. . 
CA San Diego, Amasco-South ........... . 
CA Sunnyvale, Amasco-North ........... . 
FL Boca Raton, Beacon Electrns. Assocs. 

205-881-5031 
213-516-6561 
619-565-9676 
406-773-8690 

305-392-3500 
GA Atlanta, Beacon Electrns. Assocs. ..... 404-256-9640 
IL Chicago, KW. Meyers ................ 312-882-4808 
IN Indianapolis, K Meyers ............... 317-783-1030 
MD Burtonsville, Eestern Instrmn .......... 301-792-7039 
MA Chelmsford, ICS Assocs. . .. . . . . . . . .. .. 617-256-3350 
MN Minneapolis, KW. Meyers ............. 612-920-7080 
MO Maryland Hgts., Comms. Equip. SpeciaHies 

....................................... 314-291-7641 
NJ ElmWOOd Park, L & M Assocs. ........ 201-797-0441 
NM Albuquerque, Scientific Dvcs. ......... 505-883-3668 
NY New Yorl< CiIy, L & M Assocs. ........ 212-243-6155 
NY Whilney Poin~ Tae-Rep .............. 607-692-3705 
NC Raleigh, Beacon Eleclms. Assoc ...... 919-787-0330 
OH Chesterland, EQS Systems ........... 216-729-2222 
PA Andalusia, L & M ..................... 215-245-6658 
TX Dallas, EES ........................... 214-644-8881 
MD Burtonsville, Eastem Instrmn. ......... 301-364-8500 
WA Marysville, The Western Rap ....•.... 206-853-6031 

MAREL INSTR. CO., 907 South East 13th P~ Cape Coral, 
FL33990, Tel: 813-574-8788; Empl.: 14; Sis. Mgr:T. Swift 

MARINE ELECTRIC RPD, INC., See CML Macarr Div . 
Marine Electric RPD, Inc. 

WILD OATS 
MARKAT DIV., Wild Oats Corp., 902 Charles St, N. Myrtle 

Bch., SC 29582, Tel: 803-~0083; Empl.: 216; Sis. Mgr: 
K L Campbell; Dis!. Mgr: W. B. Heather 

Local Sales Offices & Reps 
I\Z. Scottsdale, Southworth SIs. ........... 602-945-3464 
IN Carmel Hoosier SIs. .................. 317-644-4535 
NY Plainview, Indl. Controls, Inc. .........• 516-349-0231 
OH Centerville, Grimm & Co.. .. .. .. .. .. ... 513-433-1717 

MARKE 

Markel 
CORPORATION 

FAX: 215-270-3138 
MARKEL CORP., P.O. Box 752, Norristown, PA 19404, 

Tel: 215-272-8960, TWX: 51<1-660-0929; FSC No.: 03890; 
Empl: 228; Dist. Mgr: L J. Clemente .......... C·1715 

Local Sales Offices & Reps 
At Huntsville, Alpha Mktg. .............. .. 
I\Z. Phoenix, Shefler-Kahn .............. .. 
AR Hot Springs, MY A, Inc. .............. .. 
CA Anaheim, Indl. Dielectrics ............ . 
CA LA., NatL Wire & Cable .............. . 
CA Santa Clara, Penmark Sis. .......... .. 
CO Arvada, Arrowhead SIs. ............. .. 
CT Hamden, Datco/h .................... . 
FL Deerfield Bch, Jack Krutek & Assoc .. . 
IL Schiller Pit, Wm. R Bolles ........... . 
IN Indianapolis, D. M. Assocs. .•......... , 
KS Lenexa, Midtec ...................... . 
MD Glen Bumie, F. Lott .................. . 
MA WaHharn, Datcom .................. .. 
MI Farmington, L George & Assoc. . .... . 
MN Edina, PWC ........................ .. 
Me Florissan~ 0 C B SIs. ................ . 
NJ Colonia, Heft & Ficarra .............. .. 
NM Albuquerque, Sheller-Kahn ....... : •.. 
NY Lynbrook, Heft & Ficarra ............ .. 
NY Rochester, Apex .................... .. 
OH Chagrin Falls, Electrolock ............ . 
OR Portland, James J. Backer ........... . 
PA Fiourlown, C. Newson .............. .. 
SC Greenville, Electrolock Inc ............ . 
TN Murfreesboro, Alpha Mktg. ........... . 
TX Richardson, C.J. Garvey ............ .. 
UT SaH Lake City, Arrowhead Sis. ....... . 
WA Seattle, James J. Backer ............ .. 
WI Mequon, Wm. R Bolles .............. . 
EXP Blue Bell, PA, Markel Corp., Exp. Dept 

Can Mississauga, ont. Marflex-Barreft Ltd 

Local Distributors 

205-533-0766 
602-257-9015 
501-262-1365 
714-776-7411 
213-225-5611 
408-980-1303 
303-423-5556 
203-268-7005 
305-427-4202 
312-678-7888 
317-842-4424 
913-541-0505 
301-744-4611 
617-891-4600 
313-474-1505 
612-933-3393 
314-837-3361 
201-381-5193 
305-296-0749 
516-599-3351 
716-254-6050 
216-543-5125 
503-297-8744 
215-248-3377 
803-297-9830 
615-896-6102 
214-234-3371 
801-261-1661 
206-285-1300 
414-241-3320 

215-825-5710 

416-828-0220 

CA Anaheim, Indl Dielectrics West ....... 714-776-5215 
CA Berkeley, Riggs/LaMoree .. .. .. .. .. ... 415-641-0801 
CA Los Angeles, Natl Wire & Cable ...... 213-225-5611 
CA Torrance,lnsulation Supp ............. 213-320-9400 
CO Denver, Ward Elec. Supp. ............. 303-333-3541 
CT Greenwich, R H. Carlson ............. 203-531-5500 
CT Hartford, Atlantic Switch....... ...... 203-527-7705 
FL Davie, Arco Distrs. .................... 305-473-2550 
FL Lakeland, Swilch Controls ............ 800-282-7619 
GA Atlanta, Accu-Tech Cable. . . . . . . . . . . .. 404-455-6422 
IL W. Chicago, J. J. Glenn............... 312-293-7800 
IN Indianapolis, Marian Rubber .......... 317-638-6525 
KS WichHa, Midwest Aircraft Supp ........ 316-267-3318 
LA New Orleans, Long Elctrl Supp. . . . . . .. 504-524-8383 
MD Rockville, Read Plastics .... 301-881-7900 
MI St Clair Shores, Spernco ............. 313-771-2700 
MO St Charles, Lectronix ................. 314-946-6424 
NJ Mt Laurel, Jersey Swttch ............. 609-778-8190 
NY Rochester, Simeona Elclms. .......... 716-328-3230 
OH Chagrin Falls, Electrolock ............. 216-543-6626 
SC Greenville, Electrolock, Inc. ........... 803-297-9830 
TN Chattanooga, Technttronics .. ...... ... 615-875-5449 
VA Nor1olk, Read Plastics ................ 804-627-0111 
VA Roanoke, Control Distr.lnc ............ 703-989-7925 
Can Mississauga, Ont, Marflex-Barrelt Ltd 

416-828-0220 

MARKEM CORP, 150 Congress St, Keene, NH 03431, Tel: 
603-352-1130, TWX: 710-386-1800; FSC No.: 38360; 
Empl.: 1200; Sis. Mgr: Carl Panza 

MARKENRICH CORP., 1812 Flower Avenue, Duarfe, CA 
91010, Tel: 818-359-9190, TELEX: 298727, FAX: 818-359-
9190; Empl: 8 

Local Sa/es Offices & Reps 
FL Sarasota, Carntech, Inc. . . . . . . . . . . . . . .. 813-923-2804 
IL Palatine, Somers-Reagan ............. 312-991-1108 
IA Coralville, EPA, Inc. ................... 319-354-5344 
MA Reading. Lincoln Tech. SIs. ........... 617-944-9594 
MN Edina, EPA, Inc. ...................... : 612-835:-9022 
NJ Vincentown, lmagineering Assocs. .... 609-266-8859 
NY Syracuse, I. A. Hotze Assocs .......... 315-479-6641 

MARK EYELET INC, AMP, Inc, 63 Wakelee Rd., Wolcott, 
CT08716, Tel: 203-756-8847, TELEX: 69-6191, FAX: 203-
755-9410; Empl.: 70 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 731 



MARKlE 
MARKTECH INTERNATIONAL CORP., 120 

Broadway, Menands. NY 12204, Tel.: 518-436-5865, FAX: 
518-436-5877; Empl: 14; Di8l. Mgr: Jayne. Kenderian 
Moore....................... 801138·1139,1275-1277 

Local Sales Offices 8. Reps 
AI. Huntsville, Action ~ Sis. ..•.. . . . . . 205-533-0287 
CA Maywood. Management Mktg. & Sis. .• 213-560-5584 
CA • San Jose, Eclipse Sis. ................ 408-435-3800 
CO Westminster, Western Region Mktg. •. 303-430-8II83 
CT Cheshire, Connecticut Applied Technlg. 

. .. . .. . .. . .. . .. .. .. . .. . .. . .. .. .. . .. .. .. 203-272-6564 
Fl T~ SAT Mktg. .. .. .... .... ........ 813-884-4805 
GA Roswel~ Action ~ Sis. . .. . •• . .• . .• 404-998-7227 
R. Elk Grove V~ Tris!ar Grp, Inc. ........ 312·593-0200 
KS Olathe, Teeh. SI$. Assocs. ............ 913-829-2800 
MA Westborough. Bay Colony Reps., Inc. 

....................................... 617-87()'1930 
MI Plymouth. leading Edge Sis. Corp. .... 313-420-3344 
MN Golden Valley, Ambassador Indl Mkg. 

MO Ferguson, Technical Sis. Assocs. .... . 
NJ Cherry HiI~ Vantage Sis. ............ .. 
NJ Hewitt, CRG Grp., Inc. ............... .. 
NY Syracuse, Canavan-Scanlon .........• 
OH maple Hgts., Versatron .............. .. 
OK Tulsa, Mll-Co Mktg. .................. . 
TX Richardson, Mil-CoMklg. ........... .. 
lIT Salt Lake City, Western Region Mktg. 

WA Bellevue, caruso & Co. .............. . 
WI Brookfield, Tris!ar Group ............. . 
Cen Markham,.Avotronics ............... .. 

LoceJ Distributors 
CA Anaheim, Pacesetter EIctms. ......... . 
CA Chatsworth, Cetex/Future ........... . 
CA Irvine, J & J EIctms. .................. . 
CA San Jose, All American Semiconductor 

612-542-8437 
314-521-2044 
609-424-8777 
201-728-3377 
315-437-1271 
216-581-0090 
918-664-2277 
214-783-2785 

801-486-1646 
206-455-6811 
414-782-2670 
416-475-2024 

714-777-4711 
818-900-0914 
714-455-0104 

....................................... 408-28H1190 
CO Westminster, Future EIctms. .......... 303-85().()123 
CT Danbury, Pilgrim EIctms. . . .. . ... .. •. .• 203-792-7274 
Fl Miami, All American Semiconductor ... 305-621-8282 
GA Norcross, Future EIctms. ............. 404-441-7676 
R. Schaumberg, Future EIctms. .......•.. 312-882-1255 
MO Columbia, Future EIctms. ............. 301-995-1222 
MA Westborough, Future EIctms. ......... 617-366-2400 
MI Livonia, Future EIctms.. ............... 313-261-5270 
MN Bloomington, All American Semiconductor 

.. .. . . .. .. .. .. . .. . . .. . .. .. .. . .. .. .. . ... 612-884-2220 
NJ Fairfield, Future EIctms. ............... 201-227-4246 
NJ Moorestown, MarIac EIctms. .......... 609-234-4200 
NY RonI<onI<oma. All American Semiconductor 

....................................... 516-981-3935 
NY Ronkonkoma, Baldwin Comps. . . . . . . . . 516-588-5700 
NY Syracuse, Future EIctms. ............. 315-451-2371 
NC Raleigh, Resco ....................... 919-781-5700 
OR Beever1on, Norvac EIctms. .• • . • . . . . . . . 503-644-1025 
PA McKean, Advaoom ................... 814-476-7774 
TX DelIas, Omni Pro EIctms. ............. 214-233-9368 
lIT Salt Lake City, Future EIctms. ......... 801-972-8469 
WA Redmond, Future EIctms. ............. 206-881-8199 
Can Pointe ClaIre, Future EIctms. .......... 514-894-7710 

MarLee Switch Company 

. MARLEE SWITCH CO, 933-0 N. Cen1raI Ave., Uplaod, 
CA 91786, Tel: 714-982-8988; Empl: 10; SIs. Mgr: LeRoy 
TIChy....... . .. . .. .. . ....... . .. ... ..... .. ..... .. 8.1758 

Master Electronics 
La~Z~sr r.iii8/~' 80~~~~OO 
Relay' • i Relays & 

Dlsrnbutor . '. • i Timers 
In the World . . ~ In Srock 

'-". ,~';/ 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

. Manufacturers and 'Sales Offices Directory 
Local Sales Offices & Reps 

CARancho CUcamonga, John D. Poe .... 714-989-6204 

FAX: 214-341-5212 
MARLOW INDUSTRIES, INC., 10451 Vista Park Rd.. 

DelIas, TX 75238, Tel: 214-~900, TWX: 91 ()'860-5161; 
FSC rh: 55686; Empl: 170; SIs. Mgr: John Nelson; DiS!. 
Mgr: David Marlow ...................... C.1680-1681 

FAX: 315-655-8042 
MARQUARbT SWITCHES INC., Route 20 East, P.O. 

Box 465. Cazenovia, NY 13035, Tel: 315-655-8050, 
TELEX: 703-287-UD; Sis. Mgr: J. J. Kennedy, VP SI&; Dis!. 
Mgr: R A Philipchlk, VP Mklg. .........•. 8.1758-1763 

Local Sales Offices & Reps 
AI. Huntsville, Elec1rosales Co. ........... 205-883-9646 
AZ Scottsdale, Memco SIs., Inc. .......... 602-952-2254 
CA Los Angelas, Universal Components, Inc. 

....................................... 213-641-4255 
CA Santa Clara, Nova-Tronix Inc. ......... 408-727-9530 
Fl Hollywood, Stand. Mktg., Inc. ........ .. 305-435-1047 
Fl T~ Stand. Mklg, Inc. ............. 813-933-5833 
Fl W. Melbourne, Stand. Mktg., Inc. .•.... 305-725-7073 
GA Atlanta, Elec1rosales Co. .............. 404-394-1122 
IL FrankHn PI(, Stetco ................... 312-671-4208 
IN Fort Wayne, J & 6 Engrg. ............. 219-483-2813 
IN IndianapoHs, J & 6 Engrg. SIs, Co. .... 317-642-3008 
IA Marion, M-S-6 Assocs., Inc. ........... 319-377-6261 
KS Shawnee Mission, M-S-B Assocs., Inc. 

....................................... 913-432-2131 
MD Middletown, S. T.lWoolard Co, 100. .... 301-371-4500 
MI Grand Blanc, Inter-Comm .•..... 313-695-0665/0666 
MN St Pau~ Arkoo Sts Co ................. 612-777-7454 
MO St Louis, M-8-B Assocs. .............. 314-946-5577 
NH Nashua, Bell Controls, Inc. ....•.....•. 603-882-6964 
NJ MedfOrd, Ch~ EIcIm. SI$. Co., Inc. 

................•.....•.... 609-983-0932/0807/9007 
NY Cazenovia, S.T.lWoolard Co .......... 315-655-8145 
NC New Bern, R-A Sis, ................... 919-244-2672 
OH Cleveland, J & 6 Engrg. Sis. Co ....... 216-642-9312 
OR Portland, EIctrn Comp. SIs. .........•. 503-245-2342 
PA Phoenixville, Gil-Tronics.lnc. ......... 215-933-8525 
SC Easley, R-A Sis. Co. .................. 803-859-1859 
SC PIckens, S. T.!Woolard Co, Inc. ..•..•. , 803-878-3830 
TX Dallas, Rem-Alr Comps. .............. 214-234-1069 
TX Houston, Dunkel Assocs. ............. 713-729-1670 
CO Lakewood, Cristee Meade Co. ........ 303-232-0287 
VA Lynchburg, S.T.!Woolard Co., Inc. ....• 804-528-5421 
WA KiI1<land, ~anon Engrg. ............... 206-827-7449 
WA Mercer Island, EicIm. Comp. Sis. ...... 206-232-9301 
WI Milwaukee, Kay Entpr, Inc. ............ 414-453-9462 

Local Distributors 
AZ Tempe, Control Design Supp, Inc. .... 602-829-7981 
CA Covina, SeIecIa Switch ................ 213-967-4123, 

80(). 722-6445 
CA Gardena, CeIifomia Switch & Signal ... 213-77()'2330, 

80().225-7924 
CA San Jose, Sierra West ................ 408-435-7477 
CA Ven Nuys, Pacific SwHch Controls, Inc. 

•...........•...••.....•............•.. 213-873-4602 
CO Aurora, Jet EIctms. ................... 303-364-1000 
CO Denver, CSID, Inc. .................... 303-292-9594 
CT Hartford, Atlantic SwHch Controls, Inc. 

.. .. . .. .. . .. • .. • .. .. . .. .. . . .. .. .. .. .. .. 203-527-7705 
CT H!U1Iord, Wes-Garde Comps. Grp., Inc. 

Fl Ft Lauderdale, NAC. Elctms., 100. . .. . 
Fl Lakeland, Switch Controls .......... .. 
FL Longwood, Stetco, Inc. ' .........•.•.... 
Fl West Palm Beech, Nurmi Electms. •... 
GA Atlanta, KSM EIctms., Inc. ........... .. 
GA Stone MIn., Control Design Supp. ..•.. 
IL Addison, L Comp ................... .. 
IL Bensenville, VO'f8lJ9r Elclms. .•....... 
IL Carol Stream, Conectrix, Inc. ........ .. 
IL Franklin PI(, S1atoo, Inc. ............. .. 
KS WIChita, L ~ ..................... . 
KS Wochi\a, Radio, 100 ................... . 

203-527-7705 
305-772-4500 
813-644-7564 
305-767-0209 
305-686-8553 
404-458-2013 
404-979-3500 
312-628-1400 
312-86().1300 
312-653-1460 
615-671-4208 
316-265-5100 
316-264-2798 

MA Wilmington, JoV Elclms. ............... 617-657-6523 
MI Grand Rapids, SF. Elclms. ............ 616-459-0216 
MI St Clair Shores, Spemco ............. 313-771-2700 
MN Fridley, VO'f8lJ9r Elctms. ............... 612-571-7766, 

612-571-9519 
MN MinneapoHs, Control Design Supp. .... 612-721-1628 
MO Kansas City, L Comp ................. 816-221-2400 
MO Maryland Heights, L-Comp .......... ,.. 314-291-8200 
MO St Louis, Midwest SwHch & Controls, Inc. 

.............. ,........................ 314-567-7776 
NH Nashua, Atlantic Switch Controls, Inc. 

. . . .. . . . .. .. . . . .. . . . . . . .. 603-880-1971,BOo-345-0600 
NJ Allendale, 6 & R Electronics .......... 201-934-8800 
NJ Mt Laure~ Jersey SwHch ............. 609-778-8190 
NY Baldwinsville, Scibetta Dists. .. .. .. .... 315-822-3993 
NY Hempstead, EicIm. Equip. Co. .... .. ... 516-538-5510 
NY Woodside, Switches unHd ............ 718-478-5000 
NC Charlotte, Control Design Supp, Inc. .. 704-588-4410 
NC Gastonia, J.M.T. Electronics........... 704-.887-4401 
OH Westerville, Ohioswitch, Inc. .......... 614-885-0319 
OK Oklahoma City, Radio, Inc. .. ,......... 405-789-0741 
OK Tulsa, Radio, Inc. ..................... 918-587-9123 
OR Beeverton, Murphy Electms,lnc. . . . • . .. 503-842-2001 
PA Newton Sq., 0.0.1. .................... 215-359-1000 
TN Chattanooga, Stetoo, Inc. ............. 615-899-6831 
TN Chattanooga, Teehni Tronics Inc. ..... 615-842-0514 
Tx Austin, Southwest Electms. ........... 512-837-8971 
TX Dallas, Southwest Electms. ........... 512-343-7694 
TX Dallas, Texas Switch, Inc. ....... ;..... 214-357-1768 
TX Houston, Wofford EIctms., Inc. ........ 713-847-3583 
TX Stafford, Southwest EIectms. ......... 713-240-4000 
WA Redmond, Murphy Electms. . . . . . . . . . .. 206-881-1234 
Can Concord, ant, Votron Elclms., Lid. ..... 416-669-9870, 

619-661-5190 

MARSH PRODUCTS, INC, 336 McKee St, Belavia, IL 
60510, Tel: 312-879-8008; SIs. Mgr: Mel Ruskin 

MARTEL ELECTRONICS, 27 Roulston Rd.. P.O. Box 897, 
Windham, NH 03081, Tel: 603-893-0886, 8O().821-OO23, 
TELEX: 95-1232; SIs. Mgr: David DeVries 

MARTIN SOUND PRODS, 28 Alpha Park, Cleveland, OH 
44143-2297, Tel: 216-442-2286; Empl: 2; SIs. Mgr: 
DeWayne (Bud) Martin; Dist. Mgr: DeWayne (Bud) Marlin 

mRRWRY PRODUCTS INC 

FAX: 714-973-2931 
MARWAY PRODS. INC., 311 N. Clara St, SentaAna, CA 

92703, Tel: 714-973-1800; FSC rh: 
80().833-3334_722332; Empl: 12; SIs. Mgr: Tom Goreth 
..........•............ ,. .•. . . . ... . .. . .. . .. 002132·2133 

Local Sales Offices & Reps 
CT N. Heven, Maiway Prods. ............. 203-281-7270 
MA Welleslay, Marway Prods. ............. 617-235-7884 
NH Londonderry, Power Conversion Sys. 

. . . . . . .. .. • . . . . .. .. .. . . . . .. . .. . . . . . .. .. 603-434-2371 
PA Bridgeport, Penncat Corp. ............ , 215-272-0505 
TX Richardson, Interactive ~ SI& .... 214-669-2277 

MASTECH, INC, Lorlin Test Systems, Precision Ad., 
Danbury, CT 06610, Tel: 203-744-0096, TELEX: 
7104585030; Empl: 48; Sis. Mgr: Ruthe Ploskunyak 

MASTER APPLIANCE CORP, 2420 18th St, Box 88, 
Racine, WI 53403, Tel: 414-633-7791, TELEX: 269-505; 
FSC rh: 83284; Empl: 50; SIs. Mgr: G. E Mertins; Di8l. 
Mgr: G. E Mertins 

MASTER BOND, 154 Hobart St, Hackensack, NJ 07601, 
Tel: 201-343-8983, FAX: 201-343-2132; FSC rh: 59504; 
Empl~ 16; Sis. Mgr: James Brenner 

Distributor 

Master Distributors, P.O. Box 25662, Los Angeles, 
CA 90025, Tel~ 213-452-1229; 473 Sapena Ct., Sle 
112, Santa Clara, CA, 95054, Tel: 408-496·6151; FAX 
408-496-0325 ............................................... A.1299, 1671, 

2138,2193.2263,2417; 6·1162, 1258, 1301. 
1411,1447,1537.1628.1687,1755,1851, 

1921;C·l0321,1125, 130514n, 1460, 1549, 
1606,1695,1901;0'1125,1131; 601, 608, 609, 

611,613615,620,621,625,630,635,638, 
639,640,645, 652, 653, , 654, 656. 657, 666. 
668, 670, 673. 674, 678,681, 691, 693. 695, 
696, 699, 703, 704708, 716, 720, 723. 725, 
726,727,729,730,732,734,740,741,753, 
754,755,756,760.771,772,779,786.789, 

793.795,804,808,810,813,816,821 

732 North American offices only. For worldwide reps & distributors, seeVol. W. EEM 1988 



Manufacturers· and Sales Offices Directory 

MASTER ELECTRONIC CONTROLS, P.o. Box 25905, 
Los Angeles, CA 90025, Tel: 213-452-1336, TElEX: 
182041, FAX: 213-399-8600; EmpL: 74; Sis. Mgr: Don 
Minassian; Dist. Mgr: Jesse Jaurretche 

MASTERrrE CORPORATION, 2841 Lomita Blvd., 
Torrance, CA 90505, Tel: 213-n5-3471, TWX: 910-347-
6237; FSC No.: 05041; Empt.: 660; Sis. Mgr: C.J. Huebert; 
Dis!. Mgr: G. Peterson 

MATEC INSTRUMENTS, INC., 75 South SI., Hopkinton, 
MA 01748, Tel: 617-435-9039, TELEX: 948332, FAX: 617-
435-5289; EmpL: 55; Sis. Mgr: Harry Ives 

MATERIALS RESEARCH CORPORATION, Route 303, 
Orangeburg, NY 10962, Tel: 914-359-4200, TELEX: 
221862 MAC UR; EmpL: 560; Sis. Mgr: Mel Lipton 

MATH ASSOCS, 2200 Shames Dr., Westbury, NY 11590, 
Tel: 516-334-6600, TELEX: 238-867 RAPID UR, FAX: 516-
334-6473; EmpL: 45; Sis. Mgr: Ed Henckel 

MATHEMATICAL SYSTEMS DESIGN, INC., 11635 w. 
Olympic Blvd., Suite 745, Los Angeles, CA 90064, Tel: 213-
479-7180; Sis. Mgr: Lorr Kramer 

MATRA DESIGN SEMICONDUCTOR, 2840 San 
Tomas Expressway, Santa Clara, CA 95051, Tel: 408-988-
9000, TELEX: 299-656; Sis. Mgr: David T. Fletcher 

MATRIX CORP., 2260 Distribu10rs Dr, Indianapolis, IN 
46241, Tel: 317-248-2036; EmpL: 10 ........... 0 01172 

Local Sales Offices & Reps 
FL Orlando, James Terry & Assoc. ....... 305-694-4717 

MATRIX CORP, 1203 New Hope Rd, Raleigh, NC 27610, 
Tel: 919-633-2000, FAX: 919-633-2550; Empl.: 50; Sis. 
Mgr: Ray Alderman 

FAX: 818-992-8521 
MATRIX SYSTEMS CORP., 5177 N. Douglas Fir Rd., 

Calabasas, CA 91302, Tel: 818-992-6776, TWX: 910-494-
4975; FSC No.: 33281; Empl.: 60; Sis. Mgr: Randy Sue 
Rabideau ...................................... A0 1n3 

Local Sales Offices & Reps 
AL Huntsville, Reynolds Assoc., Inc. ...... 305-259-7000 
AZ Scottsdale, Faser Techn. SIs. ......... 602-948-4404 
CA Milpitas, IFM Inc.... .. .. .. .. .. .. .. .. ... 408-945-5920 
CA N. Hollywood, Crown Elctms. ......... 213-877-3550 
CO Broomfield, Scientific OVes. ........... 303-469-5145 
CT Marion, Polytek Assocs. .............. 203-621-4542 
FL Melbourne, Reynolds Assoc, Inc. ..... 305-259-7000 
FL Tarnpa/Ft Lauderdale, Reynolds Assocs. 

. . . . . .. . . . .. ... .• . . . ... . .. . .. . . . . . . . . .. 305-259-7000 
GA Allanta, Reynolds Assoc, Inc. ......... 305-259-7000 
IL ArHngton Hg!s., Corntel Midwest ...... 312-392-4040 
IN IndianapoHs, Cornlel Midwest ......... 317-253-1681 
KS Shawnee Mission, Comtel Midwest ... 913-268-0762 
MA Ashland, PolyTek Assocs. ............ 617-861-4741 
MA Falmouth Heights, AJC Assocs. •.. •. .. 617-540-8632 
MI Southfield, CornleHnstr. .............. 313-358-2505 
MN Wayzata, Comtel Midwest ............ 612-476-1551 
MO St Louis, Corntel Midwest ............ 314-991-5363 
NY Mamaroneck, Bassin Tech. SIs. cO. ... 914-698-9358 
NC Raleigh, Reynolds Assoc. ............. 305-258-7000 
OH Cleveland, Cornlel Instr. . . . . . . . . . . . . . . . 216-442-8080 
OH Dayton, Cornlellnstr. ................. 513-426-5310 
OH Hillard, Corntellnstr. .................. 614-876-6305 
OR Portland, Tapp Engrg. Sis. ............ 503-244-7265 
PA Pittsburgh, Cornlellnstr. .............. 412-922-5720 
TX CarrolHon, Seaton Corp. .............. 214-380-0414 
VA Fairfax, Schibley Assocs. ............. 703-591-3008 
WA Believue,Topp Engrg. Sis. ............ 208-747-5400 
WI New Berlin, Cornlel Midwest .......•.. 414-544-6042 

MATROX ELECTRONIC SYSTEMS, 1055 St Regis 
Blvd, Dorval QU, Canada H9P 2T4, Tel: 514-685-2630, 
TELEX: 05-822798, FAX: 514-685-2853; Empl.: 462; Sis. 
Mgr: Ed Dwyer 

FAX: 714-960-6492 
MATSUO ELECTRONICS. 2134 Main Street SUHe 200, 

Huntington Beach, CA 92648, Tel: 714-969-2491, TWX: 
910-598-1828; FSC No.: (714) 960-6492; Empl.: 854; SIs. 
Mgr: Emmalee Shaw .................... A01114-1119 

Local Sales Offices & Reps 
AZ Phoenix, Howe & Howe .•..•......... 602-264-7971 
CA Mission Viejo, Angle Assocs. .....•.... 714-582-1l858 
CA Redwood City, James S. Heaton Co ... 415-367-7158 
FL Plantation, Gallagher ................. 305-473-2101 
GA Norcross, Macro MkIg. ........•...... , 404-662-5580 
10 Boise, N. R Schultz .. .. .. .. .. .. .. .. ... 208-377-8686 
IL Des Plaines, ESCO Assocs. .......... 312-298-5310 
IN Indianapolis, Needler ................. 317-255-8056 
MD Randallstown, Chesapeake Mklg. ..... 301-922-5997 
MA Randolph, Hatch Assocs. ............. 617-963-3306 
MI Grand Rapids, OEM Elctm. SIs. ....... 616-384-4024 
MI St Clair Shores, OEM Elctrns. ......... 313-7n-1750 
MN St PaUL Proud Inds. .................. 612-646-9428 
NJ Ft Lee, Neptune Elctms. .............. 201-461-2789 
NM Albuquerque, FP SIs. ................. 505-345-5553 
NY Clifton Pk, Net SIs. ................... 518-371-6864 
NY Fairport, Net SIs. ...................... 716-223-1030 
NY Webster, Net SIs. ..................... 716-467-4538 
OH Dayton, Dolfuss-Root & Co. . . . . . . . . . . . 513-433-6776 
OH S1rongsliille, Dolfuss-Root & Co. ....... 216-238-0300 
OK Tulsa, Beacon ........................ 918-252-5181 
OR Beaverton, N. R. Schultz .............. 503-643-1644 
PA Pittsburgh, Dolfuss-Root & Co. ........ 412-221-4420 
TX Dallas, Beacon ....................... 214-437-1505 
WA Bellevue, N. R Schultz ................ 206-454-0300 
Can Scarborough, Ont, Bech-Simpson .... 416-288-9932 

Local Distributors 
AZ Phoenix, Cameo ...................... 602-269-6241 
CA Garden Grove, CapacHor Supp. ....... 714-638-0510 
CA Garden Grove, National Chip ......... 714-892-7749 
CA San Diego. Projections ............... 619-453-7900 
CA San Jose, Passive Technlg. . . .. . .. .. .. 408-435-5586 
CA San Jose, Projections. . . . . . . . . . . . . . • . . 408-748-9280 
CA Santa Maria, Garretllnstrs. ........... 805-922-0594 
CA Tustin, Projection Unltd. . . . . . •. .. .. . . .. 714-544-2700 
CA W. Covina, CSI ....................... 818-960-4761 
MD Gaithersburg, Axis Elctrns. ............ 301-840-9640 
MA Billerica, A. W. Mayer Co. ............. 617-229-2255 
MA Billerica, Baldwin Comps. ............. 617-667-6710 
MA Wilmington, Aved Elctrns. ............. 617-657-6310 
NJ Fairfield, C.H.P.5., Inc. ................. 201-682-D997 
NJ Kenilworth, V9ntronics •......•........ 201-272-9262 
NY Ronkonkoma, Baldwin Comps. .. . . .... 516-588-5700 
NY Ronkonkoma, Prime Comps. .......... 516-737-1730 
PA Norristown, Century Elctm. Comps. ... 215-631-5400 
TX Dallas, C & W ........................ 817-631-0395 
Can Montreal, Que, Prelco ................ 514-389-8051 
Can N. London, CM Peterson .. .. .. .. .. .... 519-434-3204 
Can Willowdale, Ont., Electro Sonic . . • . . . .. 416-494-1668 

MAlTHEY ELECTRONICS, Television Equipment 
Associates, Box 393, South Salem, NY 10590, Tel: 914-
763-8893, TELEX: 493-0698, FAX: 914-763-9158; Sis. 
Mgr: Bill Pegler ................................ A01670 

MAUELL CORP. 31 Old Cabin Hollow Rd, P.O. Box 339, 
Dillsburg, PA 17019, Tel: 717-432-8686, TELEX: 466003, 
FAX: 717-437-8688; Empl.: 25; SIs. Mgr: Haubold Vom 
Berg; Dis/, Mgr: Haubold Vom Berg 

MAUREY INSTRUMENT CORP., 4555 W. 60th Sf., 
Chicago, IL 60629, Tel: 312-581-4555, FAX: 312-581-
2576; FSC No.: 03942; ErnpI.: 50; Sis. Mgt: E. Maurey, 
Dist. Mgr: Louis Derdzinski . . . . . . . . . . . . . .. Ao2078-2085 

Local Sales Offices & Reps 
CT Kilfingworth, Gallagher Assocs. ....••. 203-663-2338 
FL Largo, L-P Sis. ........................ 813-531-2684 
FL Orlando, ASI .. .. .. .. .. .. .. .. .. .. .. .... 305-851-7929 
FL Plantation, Innovative Mklg. ........... 305-583-6895 
MA Framingham, Gallagher Assocs. ...... 617-626-2346 
MI Grand Blanc, Inter-Comm ......•.••... 313-595-0865 
TX Dalles, THT Sis. Co. .................. 214-783-1501 
WA Vancouver, Sis. & Engrg. Assoc. ...... 208-573-5161 

Local Distributors 
CA Garden Grove, Allied Elctms. ......... 714-554-0731 
CA Sarna Clara, Allied EIctms. ............ 408-727-1690 
CO Whealridge, Allied Elctrns. ............ 303-425-7144 
CT Ridgefield, PIC .. .. .. .. .. .. .. .. .. .. .... 203-451-1533 
FL Margate, Allied EIctrns. ............... 305-973-3070 
MA Wilmington, Allied Elctrns. ............ 617-942-0150 

MCFADD 
MI Battle Creek, Great Lekes EIctms. 
MI Grand RapIds, SF Elctrn. Supp. ...... . 
MI Westland, Allied EIctrns. ............ .. 
MO St Louis, Allied EIctms. ... : .......... . 
NY Mineola, Allied EIctms. ." ............ . 
NC Raleigh, Allied Elctrns. .............. .. 
OH Akron, S1ot1o!-Friedman .............. . 
.QH Cincinnati, Stotts-Friedman .......... . 
OH Dayton, Stotts-Friedman ............ .. 
OH Willoughby, Allied EIctms. ............ . 
OK Tulsa, Allied Elctms. ................ .. 
PA BaIa Cynwyd, Allied EIctms. ........ .. 
TN Knoxville, Shields Elctms. ............ . 
TX Ft Worth, Allied EIctms. .............. . 
TX Houston, Alfied Elctms. .............. . 
VA Alexandria, Allied Elctms. ............ . 
WA Seattla, Allied Elctrns. ................ . 

616-963-6282 
616-459-0216 
313-595-6585 
314-878-1229 
518-248-2360 
919-821-0415 
216-253-7000 
513-574-nOl 
513-298-5555 
216-951-0908 
918-663-7630 
215-267-6940 
615-588-2421 
817-336-5401 
713-932-7321 
703-638-5002 
206-767-5772 

MAURY MICROWAVE CORP. 8610 Helms Ave., 
Cucamonga, CA 91730, Tel: 714-987-4715, TWX: 910-
581-3408, FAX: 714-987-1112; FSC No.: 13047; EmpL: 
104; SIs. Mgr: M. A. Maury, Jr. 

MAXI-SWITCH CO., Sub. of EECO, 9697 East River Ad., 
Minneapolis, MN 55433, Tel: 612-755-7860, TWX: 910-
576-2690; Empl.: 160; Dis/. Mgr: E. C. Helme, Jr. 

MAXON PRECISION MOTORS, INC., 838 Millen Ad., 
Burlingame, CA 94010, Tel: 415-697-9614, FAX: 415-697-
2687; Sis. Mgr: Edward Graham .............. a01232 

MAXTOR CORPORATION, 211 River 0aI<s Pkwy, San 
Jose, CA 95134, Tel: 408-432-1700, TElEX: 171074, FAX: 
408-434-6489; Empl: 2500; Sis. Mgr: Jim Daly; Dist. Mgr: 
Bob Cascarino 

MAXWELL ELECTRONICS, P.O. Box 12033, Research 
Triangle Park, NC 27609, Tel: 919-846-1633; EmpL: 8; Sis. 
Mgr: Joe Harrison 

MAXWELL LABORATORIES, 8688 Belboa Avenue, San 
Diego, CA 92123-1506, Tel: 619-279-5100, TWX: 910-
335-2063, FAX: 619-277-6754; EmpL: 600; SIs. Mgr: 
William 'Fox (Prods.) 

MCCOY ELECTRONICS CO., A Sub. of Oak 
Industries, 100 watts 51., P.O. Box B. Mt Holly Springs, 
PA 17065, Tel: 717-488-3411, TWX: 510-650-3548, FAX: 
717-488-5920; FSC No.: 00136; EmpL: 545 
............•...•........................... A01406-1417 

Local Sales Offices & Reps 
AL HuntsVille, EIctm. SIs, Inc. ............ 205-533-1735 
AZ Tempe, Surrwest MkIg. ............... 602-893-7677 
CA Mountain View, Thorson West ........ 415-964-9300 
CA Sherman Oaks, Wes-K ............... 818-990-1302 
CO Littleton, Advanced Tech Mldg. ....... 303-798-4200 
CT Hartford, JMG, Inc. .................... 203-278-9709 
FL Oviedo, Conley & Assocs. ......•..... 305-365-3263 
GA Norcross, Elctrn. SIs, Inc. .....•.•..... 404-448-6554 
IL Glendale Heights, Beta Technlg. Sis., Inc. 

.. . . . .. . . . .. .. .. .. . . .. . .. .. . .. .. . .. .... 312-790-9886 
IN Kokomo, Schilfinger Assoc., Inc. . .. . . .. 317-452-4057 
IA Cedar RapIds, Lorenz Sis. ............ 319-3n-4668 
MD Baltimore, Burgir>-Kreh Assocs. ...•... 301-265-8500 
MA Norwood,JMG, Inc. ................... 617-762-5333 
MI Southfield, Fred H. Geihrke & Assoc. .. 313-559-5363 
MN Minneapolis, OunlopConslls. ......... 612-544-1070 
KS Merriam, Lorenz ...................... 913-384-6556 
MO University City, Lorenz Sis., Inc. ....... 314-997-4558 
NJ Medford Lake, Gray Assocs. .......... 609-953-9109 
NM Albuquerque, Surrwest MkIg. .. . . . . . . .. 505-898-8471 
NY Binghamton, Foster & Wager, Inc. ..... 607-724-7093 
NY New Rochella, Ascor Elctms. ......... 914-235-8638 
NY Rochester, Foster & Weger, Inc. ....... 716-385-7744 
NC Cary, EIctm. Sis., Inc. .. ...... ...... .... 919-467-8486 
OH Cincinnati, SIegman Blaine MkIg. ..... 513-729-1969 
OR Beaverton, Evergreen Mldg. Grp. ... . .. 503-843-8020 
WA Seattla, Evargreen MkIg. Grp. ...•..... 208-633-3160 
TX Austin, R. F. Kimball Co. .............. 512-443-5284 
TX Richardson, R F. Kimball Co. ......... 214-231-3447 
VA Lynchburg, Burgir>-Kreih Assocs. ...... 804-239-2626 
WI Milwaukee, Beta Technlg. Sis., Inc. .... 414-543-6609 
EXP NJ, Oradell, Sylvan Ginsbury Lid. ....• 201-261-3200 

MCE SEMICONDUCTOR, INC, 1111 Fairfield Dr. West 
Palm Beach, FL 33407, Tel: 305-845-2637, TElEX: 
441405 (MCE UI), FAX: 305-863-8275; EmpL: 54; Sis. 
Mgt: Richard H. McCargar 

MCFADDEN SYSTEMS, INC, 11635 E. SmHhAve., Santa 
Fe Springs, CA 90670, Tel: 213-946-4414, TELEX: 677161, 
FAX: 213-948-1291; FSC No.: 25750; EmpL: 49 

EEM 1988 North American offices only. For worldwide reps & distributors, see Volo Wo 733 



MCGEL 

FAX: 51. 6-586-5120 
~ ElCTRNS. 12 Burt Or, Deer Park, NY 11729, Tel: 

51&-586-5125, TELEX: 645518; FSC No.: 29n9; EmpL: 
'45; Sis. Mgr" Carolyn Schultz ..... a.1296,1327-1341 

MCGill MANUFACTURING CO., INC., 909 North 
Lafayette Street, Valparaiso. IN 46383, Tel: 219-465-2200, 
FAX: 219-465-2456; EmpL: 295; SIs. Mgr" Tom 
Monis/Dave Rickards .................... a.1.764-1766 

Local Sales Offices & Reps 
AL Huntsville, James E. Heusser Agy. .... 205-836-3896 
AR Hot Springs. Automation Supp., Inc. ... 501-767-5444 
CA Arcadia, HMC Inc. .................... 81&-447-0958 
CA Berkeley, Mark Bariett ................ 415-930-3496 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

McGill e The 
Largest 
Relay & 

• Switches 
• Distributor 

in the World. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

ELECTRICAL/ELECTRONIC PRODUCTS 

fULL LINE AUTHORIZED DISTRIBUTOR 

0r;Jl~0rJ 
ELECTRIC SWITCHES 

INC 0 IR P 0 RAT E D 

2478 Fletcher Dr! los Angeles. California 90039 

213-660-1310 
CALL TOll fREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

FAX: 213-660-5130 
TVVX:910-321-2971 

,~ & 
U~'" .. ~'" ~ '.'"00" 

'

" 4. LIGHTED PADDLE 

SEE COMPLETE PRODUCT 
LINE UNOER SWITCHES 

SECTION 5100 

2 ~e~::~~~'6~ CA;A~~EG L;~EE;~~OR~~~EST 
'CUSTOM ENGRAVING & TAMPO-PRINTTO YOUR SPECS. 

Manufacturers and Sales Offices Directory 
CA Los Angeles, Mark Waggoner . . . . . . . . . 213-904-0158 
CO Danver, EIctrL f>rods; Co. . . . . • . . . . . . . .. 303-93&-8957 
Fl Tampa, Monte Constantine ........... 813-985-4376 
IL Roscoe, Ric~ard Lett ................. 312-299-2354 
IN Bremen, Jan Richard Stahly... .. .. .. . 219-282-3592 
KS Overland Pk., Arehart-Bamds-Rains SIs. 

....................................... 913-262-D404 
MI Chelsea, Rick Mayday ................ 313-995-2965 
MN Maple Grove, Mark Waggoner ........ 612-924-3440 
NH Manchester, Michael Bowles ......... 603-644-7427 
NY Hicksville, Paullncalcatera ......... ... 718-B30-5011 
NY Silver Creek, Scott Earsing ....•..•... 716-325-3485 
OH Columbus, Michael Airey ............. 21&-574-7164 
PA Levittown, Paul McCool •. . • . .• . . . . . . . . 215-359-3708 
TN Nashville, Richard Hardy ............. 615-748-1150 
TX Dallas, Reley Sis. Co. ................. 214-368-1683 
lIT SaK Lake City, J. R Christensen &. Assocs. 

. . . .. .. . .. .. .. .. .. • . . . . . . .. .. . . . . .. . . .. 801-972-3970 
lIT SaK Lake City, Sage SIs. .............. 801-467-5451 
VA Ashlend,Hutcheson & Co ............. 804-288-3236 
WI Kenosha, Wally Coats ......•......... 312-299-2354 
Can Mississauga, Ont, Marr EIec. Ltd ..... 41&-277-9481' 

MCGUIRK ELECTRONICS CO. INC., 212 So. Main St, P. 
O. Box 853, Middleton, MA 01949, Tel: 617-933-3500; FSC 
No.: 55902; Empl.: 10; Sis. Mgr" L McCarthy 

MCI TRANSFORMER CORPORATION. 411 
Manhattan Ave., Babylon, NY 11704, Tel: 51&-587-0510, 
FAX: 51&-587-Q624; Empl.: 50; SIs. Mgr" Timothy J. 
Williams .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... A.2264-2279 

Local Sales Offices & Reps 
MA Orange, MCI Transformers. : . . . . . . . . .. 617-544-8806, 

MCKENZIE TECHNOLOGY, 44370 Old Warm Springs 
Blvd, Fremont, CA 94538, Tel: 415-651-2700; EmpL: 85; 
SIs. Mgr" Nancy Vinerts 

Local Sales Offices & Reps 
AL Huntsville, Cartwright & Bean. Inc. .... 205-830-1540 
fa. Phoenix, Mercury Engrg. Sis., Inc. ..... 602-265-0344 
CA Pleasanton, MouKhrop Sis., Inc. ....... 415-463-0450 
CA Westminster, West Elctm. Sis., Inc. .... 213-493-5589 
Fl Orlandc; Cartwright & Bean,lnc. ...... 407-423-1756 
GA Norcross, Cartwright & Bean, Inc. ..... 404-368-0160 
IL Elk Grove VL, Parcom, Inc. ............ 312-228-8360 
MA Plainville, Entpr. Technlg. ............. 617-695-4700 
NY Hauppauge, Sticom ................... 51&-724-6814 
NC Raleigh, Cartwright & Bean. Inc. . . . . . . . 919-87&-4130 
OH Englewood, Allen Nace Co.,Inc. ...... 513-83&-8931 
PA Paktron Tech. SIs. .................... 814-643-0240 
TX Dallas, JYS Co., Inc. .................. 214-349-1650 
Can Ontario, Whije Radio Ltd ............• 41 &-832-6894 

MCl, INC., 501 S. Woodcreek Rd., Bolingbrook, IL 60439-
4999, Tel: 312-759-8500, TELEX: 910-683-1899; FSC No.: 
16469; Empl: 110; Sis. Mgr" Frank Morgan 
........................................... 001424-1425 

Local Sales Offices & Reps 
GA Riverdale, MCL, Inc./Bob Lundy ...... 404-99&-6832 

MCLEAN ENGINEERING, Zero Corp., 70 
Washington Rd, Princeton Junction, NJ 08550, Tel: 609-
799-0100, TWX: 510-685-2543; FSC No.: 03522; EmpL: 
118; Sis. Mgr" Craig A Reed; Dis/. Mgc Craig A Reed 
........................................... C·I682-1683 

Local Sales Offices & Reps 
AL Huntsville, Beacon Elctrns............. 205-881-5031 
fa. Fountain Hills, Halbar Assocs. ........ 602-837-2464 
CA Glendale, Halbar Assocs. ............. 818-24&-8283 
CA San Mateo, Halbar Assocs. ........... 415-349-4700 
CO Englewood, Component Tech. ........ 303-758-5750 
CT Centon, Motoreps, Inc. .......•........ 800-243-1978 
Fl Fl Lauderdale, RL SmijhAssocs ...... 305-772-5100 
GA Atlanta, Beacon Elctrns. ............. , . 404-25&-9640 
IL Elmhurst, Scott Assocs. .. ...... .. .. ... 312-279-5681 
LA Gretna, M. F. Sis. ................ "'... 504-361-4343 
MD Hunt Valley, Marktron .... , ............ 301-628-1111 
MD Rockville, Marktron ................... 301-251-8990 
MA Needham, Motoreps .................. 617-449-3252 
NY Rochester, Talty Assocs. .............. 71&-323-1210 
MI Spring Lake, Jim Finnegan. . • • . . . . . . .. 61 &-846-4980 
MN Minneapolis, Scott Elctrn. SIs. •........ 612-929-2985 
MO Grandview, Harris-Hansen ...•........ 81 &-763-6200 
MO Sl Louis, Harris-Hansen.............. 314-432-3611 
NJ Springfield, Sylvester Assocs. ......... 201-37&-3324 

NM Albuquerque, Fry-Gates .............. 505-262-1525 
OH Cleveland, Jim Fil1(1egan . . • . . • . •. . •• . . 21 &-398-6300 
OH Dayton. Jim Finnegan ................ 513-89<H!322 
OR Beaverton, Halbar Assocs. ............ 503-226-0451 
PA Huntingdon Valley,lriackerSIs. ....... 215-947-5880 
PA Pittsburgh, Jim Finnegan ............. 412-823-5400 
TX Dallas, Milco Mktg..................... 214-783-2716 
TX Houston, Milco Mktg. ................. 214-783-2716 
WA Redmond, Halbar Assocs. ............ 206-882-0990 
Can Guelph,. Ont, Hammond MIg. Co. ..... 519-822-2960 

Local Distributors 
FL Fl Lauderdale, Component Distrs. .... 305-971-4950 
GA Norcross, Component Oistrs. ......... 404-44 t-332O 
MI Ann Arbor, Wedemeyer EIctm Supp. Co. 

....................................... 313-665-8611 
NC Raleigh. ~nent Oistrs. ........... 919-834-9465 
TX Dalles, Component Oistrs. ............ 214-644-0373 
Can Guelph, Ontario, Hammond MIg. Co ... 519-822-2960 

~ M~Ib~ MIIIQJWE:m 
\,!II ~ SUBSIDIARY OF ZERO CORPORATION 

FAX: 612-569-0533 
MCLEAN MIDWEST, SUb. of Zero Corporation. 

4000 83rd Ave. N., Brooklyn Pk., MN 55443, Tel: 612-581-
9400, TELEX: 29-0883, TWX: 910-57&-2951; SIs. Mgr" J. 
Buyse .................................... C.1684-1695 

Local Sales Offices & Reps 
fa. Phoenix, Howe & Howe Sis., Inc. ...... 802-264-7971 
CA Cupertino, T. Louis Snitzer Co. ..... . .. 40&-257-8333 
CA Dal Mar, T .. Louis Snitzer Co. . . . . . . . . .. 619-22&-0305 
CA Los Angeles, T. Louis. Snitzer Co. ..... 213-836-6170 
CO Boulder, Comp. Prod SIs. Co. ......... 303-530-2800 
GA Norcross, HoIHngsworth & Still, Inc. 

..................................... 1-800-241-5712 
IL Elmhurst, Scott Assocs.; Inc. ......•... 312-279-5681 
MD Rockville, Marktron, Inc. ... . . . . . . . . . . . . 301-251-8990 
MA Chslmsford, John E. Boeing Co. ...... 617-258-5800 
MI E. Detroit, Jack M. Thorpe Co. ........ 313-779-8383 
MN Minneapolis, Scott EIctm SIs. ......... 612-929-2985 
MO Sl Louis, Harris-Hanson Co. .......... 314-432-3611 
NJ Franklin Lakes, Hansen & Hughes Co. 

. . .. . . .. . . .. .. . . . .. .. . . .. . .. .. . . .. . .. .. 201-848-8900 
NM Albuquerque, Fry-Gates, Inc. .......... 505-262-1525 
NY Endwell, Reagan/Compar Albany, Inc. 

OH Cleveland, MarloW Assocs. .......... . 
OK Tulsa, Milco Mktg., Inc. .............. .. 
PA Huntingdon Valley, Inacker Sis. Inc. .. . 
PA Pittsburgh, Marlow Assocs., Inc. ...... . 
TX Dallas, Milco Mktg.. Inc. .............. . 
WA Vashon, RTS Inc. .................... . 

607-754-2171 
21&-991-6500 
918-582-9411 
215-947-5660 
412-343-5050 
214-783-2716 
206-285-1383 

3M ELECTRONIC PRODUCTS DIVISION, Board 
Mount Interconnect Components. 9450 
Pineneedle Or, P.O. Box 270, Mentor, OH 44060, Tel: 21&-
354-3544, TWX: 810-421-0017, FAX: 21&-354-7827; FSC 
No.: 30146; SIs. Mgr" Robert J. Whitely, Sis. Supv. 
.. . . . . . .. . . .. . •.. .. . .. .. . . . . ... . . ... . . . . ... C·1302-1303 

Local Sales Offices & Reps 

Chabin Transmission Line Applications;Board Mount 
Interconnect Comps.;lnterconnect Assembly Sys. 

CA Foster City, 3M;San Francisco Branch 
415-571-6700 

CA Los Angeles, 3M;Los Angeles Branch 
.. . . .. . .. . .. . . .. . . . .. . . .. .. .. .. . .. . . . .. 213-72&-6423 

MA Needham Hgts, 3M;Boston Branch... 617-449-0300 
MN Eagan, 3M;Twin Cities Branch........ 612-73&-9378 
NJ Pennsauken, 3M;Philadelphia Branch 

....................................... 609-682-70n 
TX Dallas, 3M;Dallas Branch ............. 214-324-8100 

3NI 
FAX: 512-834-6972 

3M-ELECTRONIC PRODUCTS DIVISION, Bldg. 502, 
P.O. Box 2963, Austin, TX 78769-2983, Tel: 512-834-1800; 
SIs. Mgr" Bernie Graham ................ C·1448-1451 

Local Sales Offices & Reps 
AI< Anchorage.. .. .. .. .. .. .. .. ........ ... 907-561-1030 
CA Los Angeles .......................... 213-726-6423 

734 North American.offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
CA So, San Francisco , 
GA Atlanta ".,,""" 
HI Honolulu."."." 
IL Chicago" " " 
MA Boston '"'''' 
MI Detroit ".,,"" 
MN Eagan """"" 
MO StLouis .".". 
NJ West Caldwell , 
NC High Point ." , 
OH Cincinnati .".,' 
OH Cleveland. 
NJ Philadelphia. , , , , 
TX Dallas ''''','' 
WA Seattle, 

Local Distributors 
Al Huntsville, Powell Elctrns. . 
AZ Phoenix, Arizona Comps. Co, , 
AZ Tempe, Acacia/VWR Elctms. ,.,'."'. 
CA Costa Mesa, Powell Elctms. 
CA Garden Grove, Richey/Impact Elctrns. 

415-571-6700 
404-447-7000 
808-422-2721 
312-496-6500 
617-449-0300 
313-827-2450 
612-736-9378 
314-997-8500 
201-575-2000 
919-889-7181 
513-482-3100 
216-362-1700 
609-662-7077 
214-324-8100 
206-244-7200 

205-539-2731 
602-269-5655 
602-882-9054 
714-754-1717 

, " , " " " " " , , , " " "" 714-895-0060,800-227-0060 
CA Irvine, AcacialVWR Elctms, , , , , , . , , , . " 714-660-0834, 

213-971-2428 
CA La Crescenta, Mulvin & Co, " 
CA San Diego, Acacia/VWR Elctms. ,"" 
CA San Diego, Richey/Impact Elctm", Inc. 

213-245-1081 
619-565-4365 

,.".".".,,"""" 619-271-4511 
CA San Jose, Powell Elctrns. , ' , " 406-943-9020 
CA San Jose, Richey/Impact Elctm", Inc. 

CA San Jose, Shelley/Ragon"."." .. ", 
CA Santa Clara, DC Elctm Supp, """,., 
CA Sun Valley, Richey/Impact Elctms" Inc, 

408-432-7100 
408-942-9111 
408-980-1199 

CA 
CA 
CO 
CO 
CT 
CT 
FL 
FL 
FL 
GA 
IL 
IL 
IL 
IN 
MD 
MD 

MD 
MA 
MA 
MA 
MA 
MI 
MI 
MN 
MO 

",818-768-3800,213-875-2862 
Sunnyvale, Acacia/VWR Elctms. , , 408-745-7200 
Tustin, DC Elctms. "',.".".,""",' 714-259-9066 
Englewood, Shelley/Ragon,. 303-762-0670 
Lakewood, Acacia/VWR Elctms. ".," 303-232-2882 
East Haven, JV Elctrns. ,.,',.".".,' 203-469-2321 
Yalesville, Schaal Assocs./Deanco ". 203-269-3779 
Clearwater, Tech. SIs. """","".,,. 813-539-7429 
Ft Lauderdale, powell Elctms. ."."., 305-979-5000 
Winter Park, Deanoo."",.""".",. 305-671-5100 
Marietla, Deanoo .".,"',.,""'.',., 404-429-0126 
Chicago, NEP Elctrn", Inc. ' , ' , , , , . , , ., 312-625-8400 
Mt Prospect, Magnuson Elctms, ,,",' 312-958-0700 
Skokie, EUMech, ".".",,",," , ,," 312-967-8530 
Indianapolis, Graham Elctms. .... ,.... 317-634-8202 
Columbia, Aztech Elctms. . ' , . . 301-621-8890 
Columbia, Powell Elctms .. , .. , .. , .. " .. 301-995-0410, 

301-621-4070 in 
Gaithersburg, Deanco """""""" 301-948-5444 
Aliston,VectorSIs."" ." .. ,,"""" 617-787-2790 
Burlington, Schaal Assocs./ Deanco ' .. 617-272-1506 
Canton, Richey/Impact Elctrns. , .. , ... 617-821-1500 
Westboro, Powell Elctms. .... , ..... , .. 617-366-6100 
Grand Rapids, RM Elctms. ........... , 616-531-9300 
Southfield, Michigan Lectrols ...... ,.. 313-353-1350 
St Paul, Shelley/Ragon Elctms. ... ,., 612-642-2828 
Independence, Shelley/Ragon Elctrns. 

.. " " " " " " " " , " " " . " " " " ., 816-254-3410 
MO St Charles, Lectronix ... 314-946-6424,800-325-3348 
MO St Louis, EIlMech ."."""""".,,. 314-527-4830 
NJ Clifton, J-Mar Elctms .. '., .. ". 201-772-6400 
NJ Englewood, Powell Elctms. .".,", ... 201-894-0800 
NJ Fairfield,Deanco """.""",,",, .. 201-575-7960 
NJ Union, Meridian Supp. ,.".".".,"" 201-687-6220 
NM Albuquerque, Alliance Elctms. ""',., 505-292-3360 
NY Farmingdale, Adclem Distrs. "", .. "., 516-752-9303 
NY Hauppauge, Schaal Assocs./Deanco 

516-434-7100 
NY nhaca, Deanco """."".,,""",,. 607-257-4444 
NY Ronkonl<oma, Zen~h Wire & Cable .,' 516-585-1444 
NC Cary, Powell Elctrns. '"'''''' 918-467-1212 
NC Charlotte, Elctms, Mklg. Corp, "."." .. 704-394-6195, 

NC Raleigh, Deanco, Inc, .".".""" .. ,, 
NC Raleigh, Meridian Supp. Co, . ' , . , . , ' , ' . 
OH Columbus, Elctms. Mklg. Corp, . , , . , , . , 
OH Dayton, Elctms, Mklg. Corp, , , .. , .. , , , . 
OH Highland Heights, Elctrns. Mklg. Corp. 

OK Tulsa, Norvell Elctms. """", .. "." 
OR Beaverton, Acacia/VWR Elctrns. , 
OR Beaverton, Shelley/Ragon"."., .. ", 
OR Tualatin, Moore Elctrn", Inc, .".,.,'" 
PA Malvern, Transtek Inds. ,. 
PA Philadelphia, Powell Elctms. .".".,., 
TN Nashville, Graham Elctms. , , , , , . , , . , , , 
TX Allen, Prime Distrbg, ''''.'''''''''''''' 
TX Austin, Kent Elctms. "" ."".".,," 
TX ,Austin, Norvell Elctms. ,. " .. ".,,"" 
TX Dallas, Kent Elctms, "" """.,,"" 
TX Dallas, Norvell Etctrns." """""." 
TX EI Paso, ERA EIctrns. ""."""" .. ,, 
TX Houston, Kent Elctrns. """""""" 
TX Houston, Norvell Elctms. .. 

800-432-0549 
919-851-2065 
919-872-1565 
614-299-4161 
513-438-4711 

216-442-3441 
916-663-1247 
503-648-3377 
503-641-1691 
503-692-5333 
215-296-4400 
215-365-1900 
615-367-4400 
214-231-0170 
512-634-1900 
512-837-5555 
214-669-2600 
214-233-0020 
915-855-3600 
713-780-7770 
713-777-1666 

TX Plano, Tactic Elctms. 
WA Lynwood, Blair Hirsh Co .. , . 
WA Redmond, Shelley/Ragon Elctrns. ,.,' 
WA Seattle, Carlyle Inc .. "",,.,,"" 
VA Virginia Sch., Deanoo, Inc. 
WI Milwaukee, Elctrn, Expeditors, Inc. .' 
Can London,Ont,3M "."""" ... ,,",,. 

214-422-0777 
206-774-8151 
206-863-2220 
206-251-0700 
804-499-3322 
414-228-8100 
519-451-2500 

FAX: 512-834-6631 
3M CO., STATIC CONTROL SYS. DIV., p.o, Box 

2963, Bldg, 501-1W-30, Austin, TX 78769-2963, Tel: 800-
326-1368; Empl.: 300; Sis. Mgr: Mike Martin 
"."'" ... "',',',.".,.,,.,,., , 0·2168-2169 

Local Sales Offices & Reps 
CA Los Angeles""""" 800-221-1045 
CA San Francisco .'.,. 800-634-8909 
CO Denver, 800-328-0201 
DC Washington ."." 404-447-7170 
GA Atlanta, " " " " " " " , 800-241-3670 
IL Chicago, . , . 800-942-3961 
IN Indianapolis, . , . , , . , , . , 800-323-4087 
MA Boston.. 617-449-0300 
MI Detro~ . " " " " . " . '" 800-323-4087 
MN 51 Paul" ".. 800-392-0312 
MO 51 Louis"" ".,,' '" 800-527-1646 
NJ Newark"""... 201-575-2155 
NY Syracuse", .. """". 212-285-9600 
NC High Point""". "" .. "."". 919-889-7181 
OH Cincinnati " ... "',',,. 800-523-4441 
OH Cleveland """.' 800-523-4441 
OH Columbus 800-523-4441 
PA Philadelphia""".".""", 800-524-0168 
TN Mamphis "'".".""".,, .... ,, .. ," 800-241-3669 
TX Dallas .... """"".",,,,,,,.,,,,, .. 800-442-8046 
TX Houston." .. """ " .. """"''',, .. 800-442-8046 
WA Seattle.".".",.".,., 206-244-7200,206-241-2250 
WI Milwaukee .. , .. ' " " . " " .. " " " " .. ' 800-323-4087 

3M CO" TECH CERAMIC RESOURCES, 3M Center 
225-4W, St Pau~ MN, 55101, Tel: 617-736-0601, TELEX: 
29-7023, TWX: 910-563-3712; Empl.: 83000 

MDF PRODUCTS INC., 7 Johnson Dr" Danbury, CT 
06811, Tel: 203-743-3579, TELEX: 499-8051, FAX: 203-
744-2704; FSC No.: 60628 .""""".",, .. ,,' 0·1297 

MEA DIV., See Mechanized Elctrn. Assembly Div., 
Universal Instrs, Corp, 

MEASUREMENTS GROUP, INC" Box 27777, Raleigh, 
NC 27611, Tel: 919-365-3800, TELEX: 62919594, FAX: 
919-365-3945 

FAX: 203-853-6244 
MEASUREMENT SYSTEMS, INC_, 121 Water St, 

Norwalk, CT 06854, Tel: 203-838-5561, TELEX: 6813573, 
TWX: 710-468-2185; Empl.: 97; SIs, Mgr: Tom Brass, Gen, 
Sis. Mgr., " ....... "". ""." .... ,," ""."." 0·1135 

Local Sales Offices & Reps 
IA CedarRapids,S&OSIs. ""."." .. , 319-393-1845 
MD Columbia, Robert Elctm. SIs. "',.,',., 301-995-1900 
MA Hudson, Data Rep. .. "" .. ".""",, 617-481-0333 
OH Medina, J, C, Hofstetter Co, ,.",.,.," 216-241-4880 
TX Richardson, Scientific SIs. Co, " .. ,," 214-231-6541 
VA Richmond, Robart Elctm. SIs, .,." .. ,' 804-276-3979 

MEC A/S,lndustriparken 23, Ballerup, Denmark DK-2750, 
Tel: 011.-452-973366, TELEX: 9125649, TWX: 2381-
125649, FAX: 011-452 661514; Empl.: 40 

Local Sales Offices & Reps 
AZ Phoenix, Shacke~ord Assocs" Inc. ,'" 
CA Curpertino, F & F Assocs. .. " " " , 
CO Littleton, Electronic Comps. Sys, .",., 
CT Cheshire, A & M Elctms. Inc. , , , , . , , . 
FL Attarnonte Springs, APM Assocs, ",. 
FL Ft Lauderdale, APM Assocs. . , , , . , . , 
FL TarnpaAPMAssocs. ""."" .. ".". 

602-893-8893 
406-446-2349 
303-797-0894 
203-271-3065 
305-889-6831 
305-565-0056 
813-886-2457 

MEeHAN 
GA Atlanta, Electro SIs., Inc. "" ....... ,,' 
IL Downers Grove, Richmar Elctms. ,.,., 
IN Indianapolis, Richmar Elctms. .,., ... , . 
IA Cedar Rapids, Palatine Engrg. & SIs. ,. 
LA Covington, Cartwright & Bean Inc, .. ,. 
MA Needham, A & M Elctrns.lnc, .,.,.,',. 
MI Bloomfield, Oba, Inc .. "" .. """",,. 
MI Grand Rapids, Dba, Inc, " " " " .... " . 
MI St Joseph, Dba,lnc. "." .. """",,. 
MN Minneapolis, Mitt Westlund Assocs. .,. 
MS Jackson, Cartwright & Bean Inc, ..... . 
MO Blue Springs, Palatine Engrg. & SIs. .. . 
MO Hazelwood, Palatine Engrg. & Sis. .," 
NJ Ho-Ho-KUs, 0, J, Fisher Co" Inc, ,.,.,. 
NM Albuquerque, Syntech .,"'" 
NC Raleigh, Cartwright & Bean Inc. .,.,'" 
OH Cleveland, Components, Inc. ' , ' . , . , , ' , 
OR Portland, A/D Elctms. " " " " " " ... " 
PA Westchester, TCA Assocs., Inc. ,',"', 
TN Memphis, Cartwright & Bean Inc, "',. 
TX Dallas, Rem Air Components Corp, ,., 
UT Satt Lake C~, Qual~ Comps. SIs. "., 
VA Fores~ Beaoon North """" .. "" ... 
VA Sterling, Beaoon North .. " . " " " " " ' 
WA Kirkland, A/D Elctms. ,',.,',""",.,. 
WI Butler, Riehmar Elctms. """"""." 

Local Distributors 

404-394-1122 
312-968-0118 
317-846-6383 
319-365-8071 
504-892-1780 
617-444-8170 
313-332-4900 
618-458-8998 
616-429-7788 
612-886-5002 
601-981-1170 
816-229-4007 
314-839-0800 
201-652-0090 
505-286-7951 
919-878-4130 
216-243-9200 
503-641-6469 
215-692-8853 
901-278-4442 
214-234-1069 
801-286-8000 
804-239-8486 
703-478-2480 
206-821-3205 
414-781-1730 

CA Hollywood, Yale Elec. '.'.,.'.,., .... ,' 213-485-3188 
CA Manhattan Beach, Prime Electro ".... 213-379-3642 
CA Mountain View, Target Elctms. ,.,',.,. 415-962-8649 
CA Orange County, Pacific Switch Controls 

'''''''".""."''''''''''''" ... ",,. 714-953-1254 
CA San Carlos, Logan Elctms. . ' , , , ' . , ' , " 415-594-0700 
CA San Diego, Pacific Switch Controls", 619-264-6117 
CA Santa Monica, Mester Distrs. ' .. , .... ,. 213-452-1229 
CA Van Nuys, Pacific Sw~ch Controls,." 213-873-4802 
CO Englewood, Industrial Supp. , . , , , . , ' , ,. 303-694-9444 
CT Hartford, Atlantic Sw~h Controls.,.,. 203-527-7705 
CT Shetton, Century Elec, ''''' .. '' .... ". 203-732-4257 
FL Lakeland, Switch Controls, Inc, "",.,' 813-644-7564 
IL Carol Stream, Conectrix """""".. 312-653-1480 
MD Bettsville, P,S.I, " .... " , .. " . " .. " ".. 301-937-4960 
MD Columbia, OK Elctms. ".',.".".,.,' 301-995-1950 
MA Needham, 'You Do tt' ................ , 617-449-1005 
MN Minneapolis, Glen Mark."",.",. 612-941-4825 
NH Nashua, Atlantic Switch "" .... , .. ,,' 603-8BQ-1971 
NJ Mt Laurel, Jersey Switch ..... """" 609-778-8190 
OH Columbus, Ohio Switch, , ., , , , , . , . , , " 613-885-0391 
OR Portland, Component Resources, , ' , ., 503-641-8488 
TX Dallas, TexaSwitch " .... ,"""" .... 214-357-1766 
WA Seattle, Component Resources ., .. ,.. 206-454-8866 
WA Seattle, Radar Elctms. ." ... '."'"'''' 507-747-3053 
Can Toronto,Ont, Deskin SIs. """" .. ,,' 418-475-1412 

MECHANICAL ENGRAVING, 4500 Bullard Ave, Bronx, 
NY 10470, Tel: 212-324-4455; FSC No,: 99040; Empl.: 35; 
SIs, Mgr: Bemard W, Mandel 

MECHANICAL ENTERPRISES, 481 Carlisle Dr" 
Herndon, VA 22070, Tel: 703-435-9496, TWX: 710-832-
0942, FAX: 703-435-1837; EmpL: 25; SIs. Mgr: RH, 
Twytord """".""." .. ,,""'" a·1767, 1826-1827 

Local Sales Offices & Reps 
AL Huntsville, Remeo .. ,." .. ,.,.,.,.,,', 205-533-3763 
CA Cupertino, West-Comp,.,."", .. ,.", 408-245-3100 
CA Irvine, Vale Electm. Assocs. ,.,.""",,714-551-4821, 

619-693-0113 
CT Bristol, Technlg. Prod Grp ... ""."", 203-793-9188 
IL Arlington Heights, Coombs Assocs., Inc. 

".,"', .. , .. , .. ,.,.,.,.,',., .... ,.,.,. 312-439-9810 
MA Brookline, Technlg. Prods. '''''''''''' 617-731-0858 
MI Jackson, Norwood Scroggs Co, ,.,.," 517-750-1170 
MS Jackson, Doby Assocs. .. """"',, .. 601-981-1138 
NY Cooperstown, Fitzelle Assoc, "".,," 607-547-9333 
NY LeRoy, Fitzelle Assocs. .. " ......... " 716-494-1554 
TN Memphis, Doby Assocs. .... ,""", .. 901-763-5730 
TX Dallas, Stasoo """ ........ ".".,," 214-239-4517 
WI Milwaukee, Coombs Assocs., Inc, .,," 414-351-6123 

Local Distributors 
CA Los Angeles, Electric Switches, Inc. ". 213-660-1310 
CA San Diego, Sigma Electms. .,,"""" 619-585-2000 
IL Wheeling, Hawk Elctms., Inc. , , , . , , , , " 312-459-4030 
NY Yonkers, Kintronics, Inc, ,., ... , .. , .... , 914-968-7736, 

800-431-1658 
Can Bumaby, B.C" Rae 100 Electms.,L TO 

604-291-8866 

FAX: 517-782-2810 
MECHANICAL PRODUCTS INC_, 1824 River 51 P. O. 

Box 729E, Jackson, MI 49204, Tel: 517-782-0391, TWX: 
810-253-0827; Sis, Mgr: Bob Vangermeersch 

a·1342 
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MEeHAN 
~ixaJ Sales Offices & Reps 

AL Huntsville, Electro-Mach .......••..... .205-533-2100 
AZ Tempe, Cantac SIs., Inc. .............. 602-829-0191 
CA Los Angeles, Universel Components Co. 

..... , . .. . .. .. . .. . .. . .. . .. . . .. . .. .. . . .. 213-641-4255 
CA Sunnyvale, Pass Associates .....•.... 408-735-9040 
FL Orlando, OEM Mktg. .................. 305-299-1000 
GA Atlanta, Electro-Mach.. .. ........ .. ... 404-447-6476 
Il Barrington, Perhets Assocs. .. .. .. .. .. . 312-381-6360 
MD Pikesville, Muncy SIs. ................. 301-464-6376 
MN· St Pau~ John J. Exon eo.. Inc. •......• 612-636-5533 
NH Durham. C. H. Bumham Assocs. ...•.. 603-668-2262 
NJ West Caldwell, Grimm, Siegel Assocs., Inc. 

.. . .. .. .. . . . . . . . .. .. .. . . .. .. . .. .. .. . ... 201-575-9300 
NY Pittsford, Noeth-Honsinger AssoC.. Inc. 

718-5B6-9092 
NC Raleigh, Electro-Mach ................ 919-851-6165 
OH Dayton, Rockford Controls Ohio, Inc. .. 513-698-5452 
OH Eucfid, Rockford Controls Ohio,lnc. '" 218-725-3705, 
OH Euclid, Rockford Controls Ohio. Inc. ... 218-731-5250 
OK Tulsa, John a Guenther,lnc. ......... ,918-660-5126 
RI Johnston, C. H. Bumham Assocs. ..... 401-231-7475 
TN Jonesboro. Electro-Mach •.....•...... 615-753-2964 

, TX Austin, John a Guenther, Inc. ..•. . .. .. 512-472-3625 
TX Dallas, John a Guenther, Inc. .. . . . . . . . 214-691-6500 
Can Bells Comers, Nepean, Ont, Har Tach 

....................................... 613-726-9410 
Can Downsview, Ont, Har Tech........... 416-665-7773 
Can Pointe Cleire, Que., HarTech ......... 514-694-6110 

Local Distributors 
CA Gardena, Cal Switch ... 213-770-2330/213-538-9630 
CA Hawthome, Electro-Sonics .• . . . . . . . . . . 213-970-0997 
CA San Carlos, Campbell & George Co... 415-594-1994 
CA So. San Francisco, Nasam. Inc. ....... 415-672-1155 
FL Ft Lauderdale, Zelcon, Inc .......... 305-565-2555/6 
IL Chicago, Nap Elctrns. .. . . . . . . . . . . . . . .. 312-625-6400, 
KS Edwards. Tennant Elctms. ............ 913-441-1601 
KS Edwardsville, Tennant Elctms. ..... d. 913-441-1601 
KS WicMa, Airtachnics ......•...•........ 316-267-2649 
MI Grand Rapids, S & F EIec. Supp. Co, Inc. 

.. . .. .. . .. . . . .. . .. .. . .. . .. . .. .. .. . . . . .. 616-459-0216 
MN Minneapolis. Berquist .. . . . . . . . . . . • . . . . 612-635-2322 
NJ Mount Laure~ Tachtron Components Corp. 

............................. , . .. . .. ... 609-234-1940 
NJ oakland, Relay SpeciaHies............ 201-337-1000 
NY Hauppauge, Genelco 

........................ 518-231-1144/B00-645-9602 
NY Plainview, Unrose EIctrns. ............ 516-293-2520 
NY Woodside, SwHches UnfimHed ........ ·800-221-0467 
OH Euclid, Rockford Controls Ohio, Inc. ... 218-731-5250 
TX Arlington, Bell Components Sis., Inc. .. 617-461-5303 
TX Dallas, Associated Aircraft Supp, Inc. 

214-331-4381 
Can Montreal, Que., Ferro Technique Ltd. 

. .. . .. . .. .. . . .. . . .. . .. . .. .. . .. .. .. .. .. TlX 05-824663 
Can Scarborough, Ont, Carsten Elctms. Ltd. 

.. .. .. .. . .. . . .. . .. . .. . .. .. . . . . . . .. . . . .. 416-495-9999 
Can St Laurent Que., Tara Inds. Corp ... .' .. 514-331-6550 

MECHANIZED ELCTRN. ASSEMBLEY DIV., 
UNIVERSAL INSTRS. CORP, See Dover 
Electronics Manufacturing 

MECHATRONICS/SAB INC_, 2635 82nd Ave. S.E, P.O. 
Box 20, Mercer Island, WA 96040, Tel: 206-236-1000, 
TWX: 910-444-4126, FAX: 206-232-3734; Empl.: 40; Sis. 
Mgr: David Ray .... .. .. .. .. .. .. .. .. .. .. .. .. .... C-1637 

Local Sales Offices & Reps 
CA San Jose, SAB Mechatronics ......... 408-370-7016 
CA Westlake V~ SAB Mechatronics ..•... 605-373-0631 
GA Atlanta, SAB Mechatronics . . . . . . . . . . .. 404-928-7137 
TX Dallas, SAB Mechatronics ............ 617-4B8-6634 
NH Exeter, SAB Mechatronics ............ 603-772-4262 

MEDA,INC., Macintyre Electronics Design Assocs., 
11260 Roger Bacon Dr, Sle. 202, Reston, VA 22090, Tel: 
703-471-1445, TELEX: 910-350-0132; Empl.: 6 

MEDIA RECOVERY INC., Box 1407, Graham. TX 76046, 
Tel: 600-527-9497, 214-630-9625 (Texas), TELEX: 73-
2561; Empl: 130;. Sis. Mg,: J. Ricciardi 

MEGATRAN ELECTRONIC POWER, Rising Sun Rd., 
Bordentown, NJ 06505, Tel: 609-298-7300, TWX: 510-
6B5-3645, FAX: 609-298-1962; Empl: 25; Sis. Mg,: C. W. 
Harrison 

MEISSNER INDUSTRIES, 551 Ate. 10, Dover, NJ 07601, 
Tel: 201-3B6-1700; Empl.: 10 

MELCHER INC, 10 CochHuate St, Natick, MA 01760, Tel: 
617-653-9979, TWX: 510-100-3630, FAX: 617-655-7964; 
Sis. Mg,: Richard Sakakeeny 

Local Sales Offices & Reps 
AL Huntsville, Over & Over Inc. ....•...... 205-637-7105 
AZ Phoenix, Blackhart & Assocs. ........• 602-693-3466 

Manufacturers and Sales Offices Directory 
CA 
CO 
FL 
FL 
GA 
IL 
IA 
MD 
MA 
NJ 
NC 
NC 
PA 
TX 

Santa Clara, Sourcetronics I 408-9B8-6601 
Englewood, Taytor Mktg. .............. 303-B5G-0207 
Altamonte Springs, Over & Over Inc. .. 305-332-1222 
Tampa, Over & Over Inc. ............. 613-626-9100 
Norcross. Over & Over Inc. ...•....... 404-449-6205 
Arlington Hgts, Phoenix Elctm. SIs. ... 312'394-4422 
Des Moines, The Beams Co.. .. .. .. ... 515-255-1146 
Hunt Valley, Eagle SIs. Corp ...... ; . . .. 301-666-3930 
WhHinsville, Power Factor & Assocs. .. 617-234-6415 
Englewood, Technimat ............. ,. 201-569-4200 
Charlotte, Over & Over Inc. ........... 704-542-9111 
Raleigh, Over & Over Inc. ............. 919-762-9111 
Horsham, TMI ........................ 215-441-4300 
Richardson, Jim D. Gray & Assocs., Inc. 

214-699-9976 
TX Richmond, Jim D. Gray & Assocs., Inc. 

....................................... 713-342-1710 
UT Ogden, Taylor Mktg. .................. 801-546-9570 
WA Lynwood, Power Sources UnHd ...... 206-743-6641 

FAX: 609-393-9461 
MELCOR/MATERIALS ELCTRN. PRODS., 994 

Spruce St, Trenton, NJ 08646, Tel: 609-393-4176, TELEX: 
64-3314; FSC No.: 32333; Empl: 150; Sis. Mg,: MA 
Levine ................................... C-1686-1687 

Local Sales Offices & Reps 
CO Fort Collins, Rep SIs., Inc.! Andy Cornedi 

. .. . .. . .. .. . . . . . . . . . .. . .. . . . . . . . . . . . . .. 303-228-1504 
NY Rochester, R G. Minges Agency . . . . .. 718-328-3410 

MELFESS FIVE, INC., 12304 Santa Monica Blvd, No. 121, 
Los Angeles, CA 90025, Tel: 213-628-6133, 800-533-2297, 
FAX: 213-620-6958; Empl.: 4; Sis. Mg': Michael S. Fisher 

MELLES GRIOT, Optics, 1770 Kettering St, Irvine, CA 
92714, Tel: 714-261-5500, TELEX: 676447; Empl.: 90; Sis . 
Mg,: David W. Kuntz,Mktg. Mgr. 

MEL-RAIN CONTROLS, 42974 M-43 Hwy., Paw Paw, MI 
49079. Tel: 616-B57-2527; FSC No.: 639; Empl.: 20; Sis. 
Mg,: Howard F. Waller 

MEL TEC, Div. Epsco, Inc., 411 Providence Hwy., 
Westwood, MA 02090, Tel: 617-329-1506, TELEX: 95-
1110, TWX: 710-348-0464; Empl.: 180 

MEMBRONICS DIVISION, Chicago Decal Company, 
3310 North Elston Avenue, Chicago, IL 60618, Tel: 312, 
463-4007, FAX: 312-463-4065; Sis. Mg': Dick Gorney 

~ MEMCOR-TRUOHM INC. 

FAX: 219-356-7376 
MEMCOR-TRUOHM, INC., 1320 Flaxmill Rd., 

Huntington, IN 46750, Tel: 219-356-4300, TWX: 510-601-
7258, ESYLNK: 62936315; FSC No.: 24661; Empl.: 250; 
Sis. Mgr: Ray Vanderspool .............. A-1956,2086 

Local Sales Offices & Reps 
AL Huntsville, Murcota ................... 205-539-6476 
CA Huntington Bch., Mil-Com SIs. ........ 714-640-2424 
CA Santa Clara, D.H. Ross ............... 408-988-6111 
FL Indialantic, Raycom ................... 305-727-BB60 
GA Atlanta, Murcota ...................... 404-675-2525 
IL Chicago, D. Dolin SIs. .. .. .. .. .. .. .. .. . 312-2B6-6200 
IN Ft Wayne, Menze Sis ................. 219-747-5616 
MI St Clair Shores, J.M. Thorpe .......... 313-779-6363 
MO Blue Springs. Caims SIs. Co ........... 616-229-1404 
MO St Charles, Hayes Elec. SIs. Co ....... 314-946-6677 
NH Atkinson, Mark Rep Assoc. ........... 603-382-9563 
NJ Englewood Cliffs. Masin Esco . . . . . . . .. 201-569-BB6B 
NY Hauppauge, Masin Esco .............. 518-273-3500 
NY Marcellus. Mullahy SIs. Inc. ........... 315-685-6280 
NC Burlington, Murcota ................... 919-585-1577 
NC Winstor>-Salem, Murcota .............. 919-723-1001 
OH Cleveland, Glover SIs. ................ 218-642-4520 
PA Newtown Square, G.M. Conneen ..... 215-353-2241 
TX Dallas; SW Elctm.lnd ................ 214-233-9816 
TX Houston, SW Elctrn.lnd. .............. 713-729-1670 
WA Redmond, Banett-8quibb ............. 208-685-6991 

MEMODYNE, 200 Reservoir St, Needlu!m Hgts., MA 
02194, Tel: 617-444-7000, TELEX: 92-2537, TWX: 510-
600-8774, FAX: 617-449-7023; Empl: 40; Sis. Mgr: 
Leonard Sacon ........................... 1)01096-1098 

.LocaJ Sales Offices & Reps 
AZ Scottsdale, Williams Assocs. .......... 602-947-4297 
CA Carson, Amasco ...................... 213-518-6561 
CO Commerce CHv, Williams Assocs. . . . . • 303-289-5647 
CT Portland, 881 EIctrns. ................. 203-342-0646 
FL Orlando, DAI SIs. ..................... 305-299-7754 
IL Elmhurst Scott Assocs. .. . . . . . . . . . . . .. 312-279-5681 
MA Holbrook, McLellan Assocs. ... ; .. .. ... 617-167-4771 
MI Detroit, EQS Sys. ..................... 313-961-3042 
MI Pontiac, EQS Sys., Inc. ..............•. 313-338-2260 
NM Albuquerque, Williams Assocs. ....... 505-255-1636 
OH Chesterland, EQS Sys. ................ 216-729-2222 
OH Columbus. EQS Sys. ................. 614-228-3453 
OH Dayton, EQS Sys., Inc. ................ 513-236-7676 
OH Huber Hgts., EQS Sys., Inc. ........... 216-729-2222 
OK Tulsa, J. Wisdom & Assocs., Inc. ...... 918-663-4B14 
OR Lake Oswego, Syntek ................ 503-636-6793 
PA Sellersville, Penn-Tech Sis. ........... 215-257-2756 
UT SaH Lake CRy, Williams Assocs. ...... 601-4B5-6511 
WA Kirkland, Syntek ...................... 206-488-0394 

MEMORY PROTECTION DEVICES, INC, See Bogen 
Communications, Inc. 

FAX: 619-292-0774 
MEMORY X, 5205 Kearny Villa Way, No. 106, San Diego, 

CA 92123, Tel: 619-292-1151 .................. A-1746 

•• r-.... ,." •• ® ." • .:;;.." •••• &.I,. 
FAX: 517-652-2659 

MEMTRON TECHNOLOGIES, INC., 1400 Weiss St, 
Frankenmuth, MI 46734, Tel: 517-652-2656, 800-234-
7525; FSC No.: 6 V 417; Empl.: 103; Sis. Mgr: Daniel T. 
Ortner .......................................... S-1828 

Local Sales Offices & Reps 
AZ Mesa, Inmark ......................... 602-S30-9104 
AZ Mesa, R F. Mayo & Assocs. .......... 602-953-1295 
CA Irvine, Ca~Rep........................ 714-250-0567 
CA Saratoga, Edward King & Assocs. . . ... 408-867-2111 
CO Boulder, R F. Mayo.. .... .. .... .. ..... 303-442-2155 
FL MaRland, EIR, Inc. .. .. .. .. .. .. .. .. .. ... 305-660-9600 
GA Lawrenceville, Tek-Rep Mktg., Inc. .... 404-963-1500 
IL Wheaton, Chadra-Schilke & Assocs., Inc. 

. . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . .. . . ... 312-653-6126 
IN Indianapolis. EMCI,lnc ................ 317-253-1666 
MA Framingham, Slone Comp. Sis. Corp. 

....................................... 617-875-3266 
MI Detroit Merntron Technigs ........... 313-399-7076 
MI Detroit Merntron Technlgs., Inc. . . . . . .. 313-545-BSBO 
MO Saint Charles, Buckman & Assocs. . . . . 314-948-6201 
NY Islip, ABS Technlgs., Inc. .............. 518-277-7010 
NY Liverpool, Syronics ................... 315-451-()966 
OH Columbus. Tom Mulligan Co. ......... 614-457-2242 
PA Southampton, Campbell Assocs. •. . . . . 215-322-6630 
TX Richardson, Zonk & Assocs. ........... 214-238-7651, 

214-695-9131 
VA Alexandria, Tech-Reps. Inc. ........... 703-370-2500 
WA Federal Way, K R. Jensen Sis. ........ 206-674-2772 
Can Rexdale, Ont, Beslec Elctrns., Ltd .... 416-674-1330 

MEPCO/t;§!!l!!!YIH! 

FAX: 407-881-3300 
MEPCO/CENTRALAB CORP. HDQRTR., North 

American Philips Corporation, 2001 W. Blue Heron 
Blvd, Riviera Beach, FL 33404, Tel: 407-BB1-3200, TELEX: 
136461, TWX: 61 (J,.648-0228 
.. A-1747, 1958, 1960, 2087; B-10,14-1015, 1768-1no 

736 North American offices only_ For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
I..oc8I Sales 0ffIc;es & Reps 

AL Huntsville, OVer & OVer............... 205-837-7105 
KZ. T""1JII, Mepco/Centralab •.••.•...... 602-820-2225 
CA Anaheim, Mepco/Centralab .... " . • . .• 714-441-0385 
CA HartJor City, Re/rigeralion ~ . . . . • • 213-325-3420 
CA Mission Hills, Mepco/Centralab ...•. .. 818-891-6299 
CA MIn VIeW, Brooks Tech. Grp. ......... 415-960-3880 
CA Pleasanton, Mepco/CenlraIab ........ 415-462-2833 
CA san Diego, Mepco/Centralab ....•.... 619-453-0332 
CO Englewood, Mepco/Centralab ...•..•. 303-779-9696 
FL Altamonte Springs, Mepco/Centralab 

FL Ft Lauderdale, Mepco/Centralab .... . 
GA Norcross, OVer & OVer, Inc. .......... . 
Il BannocI<bum, GMR Sis., Inc. ........ .. 
IL Des Plaines, Mepco/Cenlralab ...... . 
IN Ft Wayne, Cotrao Marsh, Inc. .•....... 
IN Greenfield, carrao Marsh, Inc. ....••.•. 
IN Jnpianapolls, Leslie M. Devoe Co. ..... 
IA Cedar Rapids, Lorenz Sis., Inc. ..•..... 
KS Merriam, Lorenz Sis. ................ .. 
MO Columbia, Delta iii Assocs. .......... .. 
MA Stoneham, Mepco/Cenlralab ........ . 
MI Fannington Hills, Mepco/Centralab .. . 
MN Minneapolis, Electric Comps. SIs., Inc. 

305-339-5073 
305-485-0115 
404-449-6205 
312-295-8440 
312-827-4487 
219-482-2725 
317-462-4446 
317-842-3245 
319-377-4666 
913-384-6556 
301-730-4700 
617-438-6050 
313-553-6010 

. . . . .. . .. . .... .... . . . . . .... .. . . . . ...... 612-933-2594 
MO University City, Lorenz Sis. •... . . .•.. .. 314-997-4558 
NE Uncoln, Lorenz Sis. ....•.•............ 402-475-4660 
NJ Englewood Cliffs, Ed Glass Assocs. . .. 201-592-G200 
NJ Mendham, Mepco/Cenlralab ......... 201-543-2556 
NY Binghamton, Empire Tech. Assocs. ... 607-772-0651 
NY Skaneateles, Empire Tech. Assocs., Inc. 

.. .. .. .. . .. . .. . .. . .. .. . .. . . . .. .. . . . . . .. 315-685-5703 
NC Charlotte, OVer & OVer, Inc. ...•....... 704-542-9111 
NC Raleigh, OVer & OVer ................. 919-782-9111 
Ott Dayton, Mepco/Centralab ............ 513-436-0066 
Ott WICkliffe, Mepco/Cenlralab ........... 216-731-7721 
DR Beaverton, Eclipse Mklg. Grp. ......... 503-642-1681 
PA Narberth, Bresson Assocs. .. . . . . . . . . . . 215-664-6480 
TX Austin, Mepco/Centralab ............. 512-331-6828 
TX Richardson, Mepco/Centralab ........ 214-231-8274 
WA Redmond, Eclipse Mklg. Grp. ......... 206-685-8991 
WA Spokane, Eclipse Mklg. Grp. ..•....... 509-922-3972 
WI Milwaukee, Mepco/Centralab ......... 414-228-4244 
PR Hato Ray, M. Anderson Co. ........... 809-751-2026 
Can Montreal, PO, Philips EIctms. ......... 514-342-9160 
Can N. Vancouver, Be, Arwin Tech. Sis. ... 604-980-4557 
Can Ottawa, ant, Philips EIctms. .......... 613-722-1093 
Can Pickering, ant, Alftamp Prod. Co. ..... 416-831-3311 
Can Pickering, Ont, McHugh EIctms. ...... 416-831-4770 
Can Scarborough, Ont, Philips EIctms. .... 416-292-5161 
Can ScartJorough, ant, Philips EIctms. .... 416-292-8200 
Can Vancouver, B.C_ Philips EIc1ms. . . . . . . . 604-435-4411 

MEPCO/CENTRALAB, North American Philips 
Corporation, 4561 Colorado Blvd., Los Angeles, CA 
90039, Tel: 818-240-4680, TWX: 910-497-2282; Sls.Mgr: 
G. Dilen .......•.... A-1123, 1957-1958; B-l014-1015 

MEPCO/CENTRALAB, North American Philips 
Corporation, 5900 Australian Avenue, W. Palm Bch_ FL 
33407, Tel: 305-842-3201, TELEX: 820677, TWX: 511>-
952-7631, FAX: 305-863-1811 ................. A-1120 

MEPCO/CENTRALAB, INC., A North American 
Philips Co., 2568 Northwestern Ave., West Lalayet1e, IN 
47906, Tel: 317-463-2536, TELEX: 811>-342-1689; Sis. 
Mgr: Pierre Lavign_ ........• A-1959; S-1014-1015 

MEPCO/CENTRALAB, North American Philips 
Corporation, Hwy. 20 w_ P.O. Box 858, Ft Dodge, IA 
50501, Tel: 515-573-1300, FAX: 515-573-1342; FSC No.: 
71590 .......................... A-2087; S-1768-1770 

MEPCO/CENTRALAB, North American Philips 
Corporation, 6071 St Andrews Ad., Columbia, SC 
29212-3198, Tel: 803-772-2500, TELEX: 805024, FAX: 
603-772-2445 ............................ A-1121-1122 

DC Aluminum Electrolytic Capacitors (Cornpu1er Grade, 
Radial) Military, Industrial & Consumer AC Motor Starts, 
Film Capacitors (Film/Foi~ Metallized) Tantalum 
Capac~ors (Foil) Film Trimmer Capacitors 

MEPCO/CENTRALAB, North American Philips 
Corporation, 7158 Merchant Ave_ EI Paso, TX 79915, 
Tel: 915-779-3961, TWX: 911>-984-1311, FAX: 915-775-
0149; Sis. Mgr: R Michaels ................... A-1124 

MEPCO/CENTRALAB, North American Philips 
Corporation, Airport Road, P.O. Box 760, Mineral Wells, 
TX 76067, Tel: 817-325-7871, TElEX: G.P.R-
681857/S.P.R-820545, FAX: 817-325-7876 
........................... A-1957, 1960; S-1014-1015 

MEPCO/CENTRALAB, INC., A North American 
Philips Co., 2601 S. Moorland Ad., New Berlin, WI 53131, 
Tel: 414-785-6506, TWX: 911>-262-3032 ....... A·1747 

FAX: 619-481-1123 
MEPCOPALCOMPANY, 11468SorrentoValleyAd.,san 

Diego, CA 92121, Tel: 619-453-0332, TElEX: 62547100, 
TWX: 911>-337-1120; Empl: 150 .......... A-2088-2089; 

S·1771 

Potentiometers (Cermet, Carbon) Industrial & Military 

Local Sales Offices & Reps 
AL Huntsville, OVer & OVer, Inc. ......... . 
KZ. T""1JII, Mepco/Centralab .......... .. 
CA Anaheim, Mepco/Centralab ......... .. 
CA Mission Hills, Mepco/Centralab .•..... 
CA MIn. View, Brooks Tech. Grp. ........ . 
CO Englewood, Mepco/CenlraIab ....... . 
FL Altamon1e Springs, Mepco/Centralab 

GA Norcross, OVer & OVer Inc. .......... . 
Il Bannoct<bum, Helh Inc. ............. .. 
Il Des Plalnes, Mepco/Centralab ...... . 
IN IndianapoUs, leslie M. Devoe Co. . ..•. 
IA Cedar Rapids, Lorenz SIs. Inc. .......• 
KS Menian, Lorenz Sis. Inc. ............ .. 
MD Columbia, Delta IH Assocs ............ . 
MA Stoneham, Mepco/Centralab ........ . 
MI Farmington, Mepco/Cenlralab ...... .. 
MI la1hrup VI., Mepco/Centralab ........ . 
MN Minneapolis, EIec. Camps. ........... . 
MO University City, Lorenz Sis. Inc. ..•..... 
NE Uncoln, Lorenz Sis. Inc. .............. . 
NJ Mendham, Mepco/Cenlralab ........ . 
NY Binghamton, Empire Tech. Assocs. .. . 
NY Rochester, Empire Tech. Assocs. .... . 
NY Skanealeles, Empire Tech. Assocs. .. . 
NC Charlolla, OVer & OVer Inc. .......... . 
OH Dayton, Mepco/Centraiab .......... .. 
OH Mentor, Mepco/Centralab ...•........ 
DR Beaverton, Eclipse Mklg. Grp ......... . 
PA Narberth, Bresson Assocs. .......... .. 
TX Austin, Mepco/Centralab ............ . 
TX Richardson, Mepco/Centralab .•...... 
WA Redmond, Eclipse Mklg. Grp. ........ . 
WI Milwaukee, Mepco/Centraiab ........• 
Can Ottawa, Philips EIc1ms. .............. . 

205-837-7105 
602-820-2225 
714-44 H1385 
818-891-6299 
415-980-3880 
303-779-9696 

305-339-5073 
404-449-8205 
312-295-8440 
312-827-4487 
317-842-3245 
319-377-4668 
913-384-6574 
301-730-4700 
617-438-6050 
617-438-6050 
313-559-9095 
612-933-2594 
314-997-4558 
402-475-4660 
201-543-2556 
607-772-0651 . 
716-425-3775 
607-772-0651 
704-542-9111 
513-438-0066 
216-354-4350 
503-642-1681 
215-664-8460 
512-331-8828 
214-231-8274 
206-685-6991 
414-228-4245 
613-237-3134 

mercer 
ELECTRONICS 

FAX: 312-697-2272 
MERCER ELECTRONICS, Simpson Electric Co., 

853 Dundee Ave., Elgin, IL 60120, Tel: 312-697·2260, 
TELEX: 72-2416; Sis. Mgr: Mike Scala; Dis!. Mgr: George 
Oskandy ................................. 0<1298-1299 

Local Sales Offices & Re{J8 
AL Huntsville, Cartwright & Bean, Inc. of GA 

. . . . . • . .. . . . . .. .. .. .. .. . . . . . . . .. .. . . ... 205-831>-1540 
KZ. T""1JII, Trembly Assocs. .... .. ........ 602-967-2058 
CA Burlingame, Wllliem J. Purdy Co ... '. ... 415-347-7701 
CA Downey, Simpson EIec. Co. ........... 213-862-4259 
CO Denver, WIlliam J. PUrdy Co.... .. ..... 303-753-6800 
CT Hartford, Sturgeon Co. ................ 203-249-7800 
FL Lauderdale Lakes, Seacom Sis. Co. ... 305-486-0260 
GA Norcross, Cartwright & Bean, Inc. of GA 

.. • . .. • . . . . .. .. . .. .. . . .. . .. .. . .. . .. .. .. 404-368-0160 
IL Park Ridge, Bob Burns & Assocs. .. . .. 312-823-9360 
IN Carmel Technlg. MkIg. Corp. ......... 317-844-8462 
LA Covington, Cartwright & Bean, Inc. of TN 

.. .. . . .. .. . . .. . . .. . .. . . . . .. . .. . .. .. .. .. 504-892-1780 
MD Lisbon, Samuel K Macdonald, Inc. .... 301-982-1088 
MA Needham, Sturgeon Co. .............. 617-444-6603 
MI Farmington Hills, R C. Merchant & Co, Inc. 

....................................... 313-478-4600 
MI St Joseph, R c. Merchant & Co., Inc. 

....................................... 616-963-7378 
MN Edina, Mel Fosler Tech. SIs., Inc. ...... 612-941-9790 
MS Jackson, Cartwright & Bean, Inc. of TN 

....................................... 601-981-1170 
MO Blue Springs, Kathlinus-Kelly-Baumhaure Co. 

. . .. . . .. . .. .. .. .. . .. . . .. . • . . . . .. . . .. ... 818-229-0001 
MO St Louis, Kathrinus-Kelly-Baumhauer & Co. 

....................................... 314-647-2400 
NV Lss Vegas, Trembly Assocs. .......... 702-739-9770 

METERE 
/11M Albuquerque, C. T. Carlberg & Asoc.. Inc. 

.. • .. .. . . . .. .. .. .. .. .. . • . .. .. . .. .. .. ... 505-838-1448 
NY Clarence Ctr_ L D. Allen, Inc........... 716-835-1955 
NY Clifton PI<., L D. Allen, Inc.............. 518-371-2798 
NY Rochester, L D. Allen, Inc. ............ 716-244-9618 
NY Syracuse, Leonard D. Allen, Inc. ....... 315-437-8387 
NC Charlotte, Cartwright & Bean . . . . . . . . .. 704-377-5673 
IL Elgin, Simpson EIec. .................. 312-697-2260 
NC Raleigh, Cartwright & Bean ........... 919-878-4130 
OH Dayton, Baehr-Greenleaf & Assocs. •.. 513-43~724 

OH Westlake, Baehr-Greenleaf & Assoc, Inc. 
....•..•.........•..•.....•..•..••..•.. 218-892-1770 

OH Worthington, Baehr-GrMllIeaf & Assocs. 
....................................... 614-847-(1220 

OK Oklahoma city, J. Y. Schoonmaker Co. 
.. ..................................... 214-349-1850 

OR Beaverton, Earl & Brown . . . . • . . . . . . . .. 503-643-5500 
PA Monroeville, Samuel K. Macdonald ... 412-373-1723 
PA WIllow Grove, samuel K Macdonald.. 215-859-4414 
TN Knoxville, Cartwright & Bean .......... 615-893-7450 
TN Knoxville, Cartwright & Bean, Inc. of GA 

....................................... 615-693-7450 
TN Memphis, Cartwright & Bean Co. . . . . . . 901-278-4442 
TX Dallas, J. Y. Schoonmaker Co., Inc..... 214-349-1650 
TX Houston, J. Y. Schoonmaker Co. ...... 214-349-1650 
WA Redmond, Earl & Brown Co., Inc. • • • . • . 206-885-5084 
EXP IL/EIgin, Simpson EIec. ............... 312-697-2260 

MERCURY PLASTICS, A UNIT OF ZERO CORP, 672 
Fuller Ad., Chicopee, MA 01020, Tel: 413-267-5561, TWX: 
711>-354-1450; Empl: 100; SIs. Mgr: Roger St Martin 

MERECO PRODUCTS DIV. Metachem Resins Corp., 
1505 Main St, West Warwick, RI 02893, Tel: 401-828-
4550; Empl: 100; Sis. Mgr: John E Powel~ Jr. 

MERET, INC., 1815 24th St, Santa Monica, CA 90404-
4998, Tel: 213-828-7496, TElEX: 65-246 8 SNM, FAX: 
213-828-7567; Empl: 45; Sis. Mgr: Jonathan Medved 
.. ............................................... S-1172 

Local Sales Offices & Reps 
CA West Covina, Eureka Tech. Sis., Inc. .. 213-331-8768 
CO Lakewood, Technical MkIg. MIg. Inc. .. 303-232-1516 
MA Brooklina, Bos1on EIctm Corp. ........ 617-566-3821 
MO St Louis, Engrg. Svcs. Co. ............ 314-997-1515 
NM Albuquerque, Tech. MkIg. & MIg. ...•.• 505-298-6893 
IL Northrock, ErnIech .. .. .. .. .. .. .. .. .... 312-564-2505 
NY Elmsford, Metro-TekAssocs. .......... 914-347-4112 
VA Falrfax, Schibley Assocs.,Inc........... 703-591-3008 

MERIX CHEMICAL CO, 2234 East 75th St, Chicago, IL 
60649, Tel: 312-221-8242; Empl: 15; SIs. Mgr: E O. 
Sonneman; Dis!. Mgr: E O. Sonnernan 

MERRIll, PCB 308, 1316 Surmeytown Pike, Gwynedd 
Valley, PA 19437, Tel: 215-843-2116; FSC No.: 56824; 
Empl: 10; SIs. Mgr: J. Foumier 

MERRIMAC INDUSTRIES, 41 Falrfiekf PI., West Celdwel~ 
NJ 07006, Tel: 201-575-1300, TElEX: 6853128, FAX: 201-
575-0531; FSC No.: 12457; Empl: 300 

Local Sales Offices & Reps 
KZ. Scottsdale, Territorial Mklg. ........... 602-994-8685 
CA Mountain View, Pacific Tech Mklg. ...• 415-969-3010 
CA Westlake Village, MCA Repco ....... , 818-689-5553 
CO Boulder, Herb Bass Assoc, ........... 303-531>-7509 
FL Orlando, Techn. Mklg. Assocs. ........ 305-857-3760 
Il Chicago, Techn. Sis. .................. 312-237-7210 
MD Baltimore, Burgin-Kreh Assocs. •.•.... 301-265-8500 
MA Wakefield, Spectrum MkIg. ............ 617-248-4740 
NJ Teterboro, Tech. MkIg. Assoc,......... 201-393-9330 
NY Syracuse, T -squared EIecs. .•.....•.. , 315-463-8592 
PA S. Hampton, Eastern Instrmn. ......... 215-355-7700 
TX Richardson, Carl Tinch SIs. ........... 214-231-1322 

MERRIMACK MAGNETICS CORP, 121 Hale St, Lowell 
MA 01851, Tel: 617-458-1487; Ernpl: 450; SIs. Mgr: 
Richard Boucher; . Dis!. Mgr: Mellisa Lavers 

J. R MERRITT CONTROLS, INC, 8 Crimmins Ad., 
Darien, CT 06820, Tel: 203-656-0143, TWX: 511>-601-
6932JRMC, FAX: 203-658-0162 

MESUR-MATICELCTRNS, 10 Colonial Ad., Ste. 6, 
Salem, MA01971>-2294, Tel: 617-745-7000; Empl:29; Sis. 
Mgr: Kosma L Evangelidis 

METATEK INC, 290 Coon Rapids Blvd N. W_ P.O. Box 
33129, Minneapotis, MN 55433, Tel: 612-786-8253, 
TELEX: 4994418 Meta\ek; Empl: 6; SIs.· Mgr: Don 
Hallblade; Dist. Mgr: Don Hallblade 

METEREX CORP, 25 Industrial Park Ad., Hingham, MA 
02043, Tel: 617-749-8100; Empl: 4; Sis. Mgr: K Sharples 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 737 



METERM 

METERMASTER, 5646 JuDson St, Los ~ CA 90040, 
TeI:21~ 

METHODE ElECTRONICS, INC, 7444 W. Wilson Ave.. 
Chicago, IL 60656, Tel: 312-867-9600, TWX: 910-221-
2468; EmpL: 2000; SIs. Mgr ~ 8. Landeene; Dist. Mg,; K 
Undsey 

METHODE ELECTRONICS, INC, Interconnect Prods 
Div, 1700 Hicks Ad. Rolling Meadows, IL 60008, Tel: 312-
392-3500, TWX: 910«17-0760, FAX: 312-392-9404; FSC 
No.: 95354; EmpL: 250; SIs. Mg,; Suzi~; Dist. 
Mgr; Kalhy Undsey 

METIS, P.O. Box 1499, Bowie. MD 20716, Tel: 301-249-
1702; EmpL: 2; SIs. Mgr; Eric K Pritchard 

METRA BYTE CORP, 440 Myles .Standish Blvd.. 
Taun1on, MA 02780, Tel: 617-880-3000, TELEX: 503989; 
FSC No.: 1 FG t 1; EmpL: 50; SIs. Mgr; Bendrix Bailey; 
Dist. Mgr; Bendrix Bailey .•.•...•.•.•.•.....••.• 001173 

Local Sales Offices & Reps 
AL Huntsville, Magaro As$OCS. ...•.•..•.• 205-882-0627 
AZ Phoenix, Louis James & As$OCS. .•.• .. 602-992-0872 
CA Orange. X. B. X. Sis. .•.••.•..•••.•••.• 71+99&8200 
CA Santa Clara, Nelson Elctm ........... 408-980-1950 
CO Commerce City, Louis James & As$OCS. 

..•......••.••• '" .••.•.••.. .•.•.. .•... 303-287-4657 
GA Atlanta, Magaro As$OCS. .••.•••••.•..• 404-451-8662 
II. Chicago, Berndt As$OCS. . .. .•.. .•.•.•• 312-283-0713 
IN carme~ Berndt As$OCS. .....•......... 317-844-0114 
MI Livonia, Lowell-Wend! Mktg. •...••.... 313-464'2722 
MN Minneapolis, Berndt As$OCS. .....•.... 612-546-2021 
NJ W. Celdwel~ PCS ..................... 201-575-7464 
NC Greensboro, Magaro As$OCS. ....•.... 919-294-4783 
PA Jenkintown, Monument Tech. As$OCS. 

215-884-3737 
UT Sell Lake City, Louis James & As$OCS. 

................•..•..•.•....•...•.•.•. 601-467-3851 
WA Woodinville, Louis James & As$OCS. •. 206-788-5228 
WI Milwaukee, Berndt As$OCS. .•....•..•. 414.545-8400 
Can St Laurant, Quebec, Techmatron Inst. Inc. 

.. ...•..•..•..•.. ... .. ..•.. .. ...• .. .••• 514-689-5889 

METRA INSTRUMENTS, 2056 Bering Dr, San Jose. CA 
95131, Tel: 408-436-8530, TELEX: 296698; EmpL: 30; SIs. 
Mg'; John R. Hook 

METRAPLEX CORP, 5305 Spectrum Dr, Frederick, MD 
21701, Tel: 301-662-8000, TELEX: 697-4248 MPX CORP, 
FAX: 301-695-6099 

METRIC SYSTEMS, 645 Anchors St, Ft WaHon Beach, FL 
32548-9990, Tel: 904-244-9600, TELEX: 70-2447; FSC 
!'k'-: 12339; EmpL: 700 

METRIX 'INSTRUMENT CO, 1711 Townhurst, Houston, 
TX77043, Tel: 713-461-2131, TELEX: 77-5486, FAX: 713-

.461-8223; EmpL: 50; SIs. Mgr; W. B. Brown 

METROLAB INSTRUMENTS SA. 6, Chemin du Cios, 
Geneva (Laney), SwiIzerISnd CH-1212, Tel: (41-22) 
941121, FAX: 41-22-941120 

METRON OPTICS INC, P.O. Box 690, Solena Beach, CA 
92075-0690, Tel: 61!1-755-4477, FAX: 619-755-4752; 
EmpL: 22 

METROPOLE PRODUCTS INC, P. O. Box 309, StaIIord, 
VA 22554, Tel: 703-659-2132, 703-971-7082, FAX: 703-
859-2133; FSC NO.: 55908; SIs. Mgr ~ John DePaola 

METROSONICS, INC, Box 23075, Roches1er, NY 14692-
3075, Tel: 716-334-7300, TELEX: 853346, FAX: 716-334-
2835; FSC No.: 55381; EmpL: 60; SIs. Mgr; R. Branch; 
Dis!. Mgr;8. MaciouHs 

FAX: 201-679-3222 
METUCHEN CAPACITORS, INC, 139 Whtte Oak Ln, 

P.O. Box 499, Old Bridge, NJ 08857,TeI: 201-679-3366, 
TWX: 71 0-998-0892; FSC. No.: 55969; EmpL: 25; SIs. Mg,: 
George Wotter .•. , .•..•.•.•. A'1126-1133,1672-1673; 

C'1452-1455 

Local Sales Offices & Reps 
MD Polomac, c.E. Tech. Eic1ms. ......•..• 301-235-1942 
MA LoweIWnderwood Sis. ........•..•..• 617-256-8191 

Manufacturers.andSales Offices Directory 
MO EUisviIIe, G_ay Tech. SIs. .......... 314-391-8543 
MO Grandview, R. R. Burton As$OCS. .. , . . . 816-763-5385 
NJ Brielle, EMC Technlgsts. ..••••.... ,... 201-223-6699 
NY Islip, EMC T8chnlgsts. .. ; ..• ; ••... ,... 516-277-2395 

MEYERWIRE & CABLE CO, Div. of Cole Hersee Co, 
1072 Sherman Avenue, Hamden, CT 08514, Tel: 203-281-
0817, TWX: 910-240-0340, ESYLNK: 62938426, FAX: 
203-281-9648; Empl: 45; SIs. Mgr ~ Spencer G. Molloy, VP 
Sis. 

MICRa, INC, 1235 Midas Way, SUnnyvale, CA 94066, Tel: 
408-245-2500, TWX: 910-379-0007, FAX: 408-245-4175; 
FSC No.: 60496; EmpL: 120; SIs. Mgr: Stan Ericsson 

MICROAVIONICS CORP., 319&1< Airport Loop Dr, 
Cos1a Mesa, CA 92626, Tel: 714-957-6904; EmpL: 15; SIs. 
Mgr~ B. H. Corzine .•....••••.•• •••..• C'1834; 001136 

Local St!Ies Offices & Reps 
CA Los Angeles, Forbes Pacific, Inc. ••.••. 714-722-6174 

MFE INSTRUMENTS CORP, 19 Keewayilin Dr, Salem, MICROBAR SYSTEMS, INC, 785 Lucerne Drive, 
NH 03079, Tel: 603-893-1921; ESYLNK: 953145; EmpL: Sunnyvale, CA 94088, Tel: 408-720-9300, TWX: 910-373-
80; SIs. Mgr: Dennis Doscher; Dist. Mgr; Dermis Doscher 2047; SIs. Mgr: W. Barre\I Burton 

MF ELCTRNS. CORP., 10 Commerce Dr, New Rochelle, MICROCAP, INC, A MicroSemi Company, 501 South 
NY 10601, Tel: 914-576-8570"TWX: 710-563-0643; FSC Andreasen Drive, Escondido, CA 92025, Tel: 619-480-
NO.: 08111; EmpL: 100; Sis. Mgr: 'Zaw Nawaday; Dist. 1906, FAX: 619-480-6741; Empl:85; SIs.Mgr:KenMiIIer, 
Mgr; Frank'AIiberga ..• , .•..•..••.•.•.•••• A'1418-1419 Sis. Mgr. 

Local Sales Offices & Reps 
AZ Scottsdale, Bill Earl As$OCS. .•.•...••. 602-944-3813 
CA Irvina, J. V. Earley & As$OCS. .•. ,...... 714-833-1806 
CA San Jose. Mac Tron •.••...• '......... 408-446-8224 
CO Denver, Matthews & As$OCS. . . . . . • . . •• 303-450-&476 
CT Meriden, Orion Group .............. , . . 203-621-8371 
FL Tarnpa.SRT Mktg. •. , ................. 813-884-4805 
MA Wakefield, The Orion Group ...•. , .. ,. 617-245-5220 
MN Edina, Peterson Sis. & Assoc. ., .• ,.... 612-944-0030 
NC Raleigh, Tingen Tech. Sis. •.•...••••.. 919-876-4440 
OR Portland, Core II ...•. , .. ,............. 503-641-0877 
PA Prospec1 Park, ELF Sis. . . . • . • . • . . . . . . . 215-534-3340 
TX Dellas, Matthews & As$OCS. .•.•.... '" 214-2411-7881 
WA Seat1te, Core II Mktg. ••.•.• " •.••.• , ... 206-467-0622 

Local DistrIbutors 
CA Anaheim, Pacesetter EIc1ms. •..•..• , . . 714-779-5855 
CA Burbar)k. Atwater EIc1ms. •.••••...••.. 714-670-1426 
CA SUMYVale, Pacesetier •....••......... 408-734-5470 
NJ Bellmawr, Mid Atlanlic ., ....•..••..•. , 609-931-5303 
NY Bohemia, RBO EIec. •.•..•. ,.......... 516-589-7717 
NY Cen. Islip, Domino Comps. ..... ,...... 609-931-5303 
NY Mt Vernon, Janesway Else. ., .•.•.... , 914-699-6710 

MFG-WEST, Parabam Div, 1130 Watsoncenter Ad., 
Cerson, CA 90745, Tel: 213-549-5044; Empl.: 85 

MFI, 12304 San1a Monica Blvd, Sle. 121, Los Angelas, CA 
90025, Tel: 213-826-8133, 600-533-2297, FAX: 213-820-
6958 ...........•....... '., ..•.......•..... , .. ,. 001093 

MFM TECHNOLOGY, INC., Affiliate of Unitrode 
Corp., 200 Thirteenth Ave, Ronkonkoma, NY 11779, Tel: 
516-467-5151, TELEX: 221-5OOASAS, FAX: 516-467c 

5176; EmpL: 25 •.•••. , ....•..•••....• , •...•.... 8'1233 

Local Sales Offices & Reps 
CT Vernon, Jerry PIau As$OCS. ..••••...•• 203-647-9852 
MN Cottage Grove, Applied MoIIon Technlg. 

.. , ....•.•.. , .......•... ,.............. 612-459-0600 
NJ Princeton. Associated Con1rols, Inc. .,. 609-799-7020 
NC CharIotta, Servicon Sis. Corp. •....•... 704-525-4600 
OH Toledo, Cubbedge Controls, Inc. ...•.. 419-535-5530 
TX Den1on, Texonics, Inc. ... , ....•... ,... 817-382-4159 
CA San Jose. Motion Control-North .•.... 408-997-0544 

FAX: 516-582-3229 
MG ELECTRONICS. 32 Renick Ad., Hauppauge. NY 

11788, Tel: 516-582-3400, TELEX: 645113; EmpL: 14; SIs. 
Mgr: John Kibbi1; Dist. Mgr: Stan Grey •. , .•.• ; 001039 

MHOTRONICS, INC., 444 Lake Cook Rd, Ste. 8, Deeifield, 
IL 60015, Tel: 312-948-5600, TWX: 910-686-0630, FAX: 
312-948-5604; EmpL; 10; SIs. Mgr; David McFadden 

MICA CORPORATION. 8536 National Blvd, Culver City, 
CA 90232, Tel: 213-837-8100, TELEX: ITT 4720769; FSC 
NO.: 06216;Mul1lple; Empl: 300 

MICHIGAN MAGNETICS, 203 W. Third St, Vermontville, 
MI49096, Tel: 517-726-0590; EmpL: 35; SIs, Mgr; Tom 
Krul 

MICOM SYSTEMS, INC, 4100 Los Angeles Ave, P.O. Box 
8100. Simi Valley, CA 93062-8100, Tel: 805-583-8600, 
TELEX: 887-497, TWX: 910-494-4910 

MICRA CORP, 120 Ricefield Lane. Hauppauge. NY 11788, 
Tel: 516-231-8600, TWX: 882633 MICRA US; FSC No.: 
63071; EmpL: 200; SIs. Mgr; Ronald P. CoRna 

MICROCHIP TECHNOLOGY INC, Sub. of General 
Instrument Corp, 2355 W. Chandler Blvd, Chandler, AZ 
85224, Tel: 602-963-7373, TWX: 910-950-1983, FAX: 602-
899-9210; SIs. Mgr: Phil Hubbert 

MICR<X;IRCUIT ENGRG, See MCE Semiconductor 

MICRO-CIRCUITS CO., INC, 10792 Maublin Ad., New 
Buffalo, MI49117, Tel: 616-469-2727, FAX: 616-469-2742 
•...•...•.••... , .. , .••.•••.•..•.•••••••••.••••••• C'1121 

MICR<XXlAX COMPONENTS, INC, a un 
Company, Box E. Collegeville, PA 19426, Tel: 21_ 
3700, TELEX: 84-6428, TWX: 510-660-6107, ESYLNK: 
62961019, FAX: 21_1103; EmpL: 50; SIs. Mgr~ Lloyd 
Deery 

MICROCOMPUTER POWER, 15875 Concord Circle, 
Morgan Hil~ CA 95037, Tel: 408-779-5700. TWX: 910-338-
7694; EmpL: 60; SIs. Mgr; Ray Par1<er, Dist. Mgr ~ Ray 
Parker 

MICROCOSM, INC, 15275 8.W. KoIl Parkway, Beaverton. 
OR 97006, Tel: 503-626-6100, TELEX: 759527 
(Microcosm UD); EmpL: 30; SIs. Mgr: M. L Epperson .. ,~ 

I •• '~ 
MICRO CRYSTAL DIVISION I SMH 

FAX: 212-505-6787 
MICRO CRYSTAL DIVISION, SMH. 35 E. 2181 Str~ 

New York, NY 10010, Tel: 212-505-5340, TELEX: 239 885 
eta ur; Dist. Mgr; Thomas C8mazza .•... A·1421.-1423 

Local Sales Offices & Reps 
CA Palo Alto, Saronix .•.•.•.•.. ,......... 415-856-6900 
FL Pompano Bch., H H P As$OCS. •..•..•. 305-971-5750 
NH Nashua, Bell Controls ... ,............ 603-882-6984 
OH Mt Oral>. Ben Jenn Engtg. ... , ..... ,.. 513-444-3175 

<iii!> 
MICRO DEVICES PRODUCT GROUP 

FAX: 419-756-4542 
MICRO DEVICES PRODUCT GROUP, Therm-o

Disc, Inc., 1320 South Main Str~ P.O. Box 3538, 
Mansfield, OH 44907, Tel: 419-756-5911, TELEX: 987455 
..... , ..•.....•.....•.••.....•.... , .. , . .• . 801343, 1873 

MICRODOT, INTERCONNECT SYSTEMS 
DIVISION, 201 Progress Dr, Mon\gOmefyville, PA 19936, 
Tel: 215-699-5373, FAX: 215-699-5536; FSC No.: 91886; 
Sis. Mg,: K A. Neumuller •.... , .....•.••. a'1016-1017; 

C'1458-1459, 1730-1731,1862-1883 

Local Sales Offices & Reps 
AZ Mesa, Sedco Sis. .•...••••.••• '....... 602-461-9069 
CA Fullerton, Libra1ronix ..•.••••••.•• ,.... 714-671-1513 
CO longmon1. Todd & Fry As$OCS. ••..•.. 303-776-7331 
CT Simsbury, Pettigrew Co .............. , 203-651-4321 
FL Lergo, Q Rep ...•.•••..•..•.... , .• , .. , 813-393-6393 
IL RoIHng Meadows, Heartland Tech. Mktg. 

..•.••...•••• , • • . • . • . . . . . • . . • . . • . . • . . • . 312-577-9222 
IA Ceder Rapids, S & 0 Sis. .••..•. ,..... 319-363-7323 
KS Overland Park, AME Sis. •..••.•..•••.. 913-262-3971 

738 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
MA NedIam. Component Tech. ......... 617-.449-8490 
MI Farminglon Hills, carter, McCormic & Pearce 

... .......... ... ....... .•. .....•.. ..•.. 313--4n-nOO 
MN Eden Prairie, The Twist Co. ........... 612-941-2040 
NM Albuquerque. Reptronix •• . . . . . . . • . . . . • 505-292-1718 
NY E Syracuse. OssmanAssocs. •...••.. 315-437-7052 
NY Ossmann Assocs.. Ossman Camps. .. 716-424-4460 
NY Yonkers, Sonkin Assocs. . . ....•.. ... .. 914-968-8282 
OH Berea. carter, McCormic & Pearce .... 21H26-0400 
OR Beaverton, Blair Hirsh Co. ............ 503-641-1875 
PA Horsham. Jacobsen Assocs. .....••... 215-674-2937 
TX Dallas, M Rep ........................ 214-484-5711 
VA Sterling. Beacon NoI1h . .. . .•.••... • .•. 703-47&-2480 
WA Lynnwood, Blair Hirsh Co. ............ 206-n4-8151 
WI BrooIdIeId. Heartland Tech. Mk1g. •.... 414-796-1128 

LDcsI Distributors 
AZ T~ Hamilton Avnet ....•......•..• 602-231-5100 
CA Cha1swoIth, Hamilton Avnet ......•... 81&-7ClO-65OO 
CA Culver City, Hamilton Avnet •• . . • • • . . .. 213-55&-2857 
CA Placentia, Telesis EIctms. ..••..•...... 714-57&-7555 
CA. San Diego, Hamilton Avnet ........... 619-571-7510 
CA santa Clara, Pyramid EIctms. ......... 40&-727-9810 
CA Sunnyvale, Hamilton Avnet .•..•..•... 40&-743-3372 
CT Danbury, Hamilton Avnet .........••.. 203-797-2800 
FL Ft Lauderdale. Hamilton Avnet ....... 305-971-2900 
FL Win1er Park. Hamilton Avnet •..••.•..• 305-628-3888 
II. Bensenville, Hamifton Avnet ....•..... 312-B80-nOO 
MO Columbia, Hamilton Avnet ..•......... 301-995-3500 
MA Peabody, Hamilton Avnet •.... .•. . .. .. 617-531-7430 
NH Manchester, Yankee Elctm Supp. . .. .. ~25-9746 
NJ Cherry HiI~ Hamifton Avnet .•..•...... 609-424-0100 
NJ Fairfield, Hamilton Avnet .•..•......... 201-575-3390 
NJ Old Bridge. BTC EIctm Camps. ...••.. 201-536-8000 
NY Hauppauge, Hamilton Avnet .......... 51&-231-9800 
NY Rochester, Hamilton Avnet .•......... 716-475-9130 
NY Syracuse, Hamilton Avnet •..•...•.•.. 315-437-2641 
NY WestbuIy, Hamilton Avnet ............ 51&-997-6868 
PA Pittsburgh, Hamilton Avnet •.......•... 412-281-4150 
PA Wayne, Peek EIctm Corp. ...•.....•.. 215-293-9000 
TX Irving. Hamilton Avnet ................ 214-659-4912 
UT Salt Lake City, Hamifton Avnet . ... .. .. 801-972-2800 

MICRODRY CORP. Golden Grain Macaroni Co.3111 
Fostoria Way, San Ramon. CA 94583, Tel: 415-86&-9012, 
TELEX: 33-5320; Empl: 40; SIs. Mgr: Oave Northrup 

MICRO ELECTRONIC SYSTEMS, INC. 3 Quarry Road. 
BrooIdieId. CT 06804, Tel: 203-n5-1440, 800-243-7254, 
TELEX: 969659, FAX: 203-n5-6903 

MICRO-ETCH PRODUCTS, INC. 94 Dodge Ave., P.O. 
Box 9712, StraIford, CT 06497, Tel: 203-37&-6610, FAX: 
203-375-6276; FSC No.: 24846; Empl: 42; SIs. Mgr: Frank 
DichIara; Dist. Mgr: Frank Dichiara 

MICROFLECT CO. INC. 3575 25th St Soe, P.O. Box 
12985, Salem. OR 97309-0985. Tel: 503-363-9267, TWX: 
510-599-0107, FAX: 503-363--4613; Empl: 100; SIs. Mgr: 
John J. Krani1z 

MICRO HYBRIDS, INC. 2864 Route 112, Medford, NY 
11763, Tel: 51&-732-3448, FAX: 51&-732-3393; FSC No.: 
5962; ErnpL: 7; Sis. Mgr: Bruce Richardson 

MICRO INDUSTRIES, 691 Greenscrest Drive, Westerville, 
OH 43081, Tel: 614-895-0404, ESYLNK: 759200, FAX: 
614-882-&57; Dis/. Mgr: Unda Van Fleel 

MICRO INSTRUMENT COMPANY, 2250 Micro PL, 
Escondido, CA 92025, Tel: 619-74&-2010, TELEX: 882205 
MICROINST ESCD, FAX: 619-74&-0433; FSC No.: FSCM 
24836; ErnpL: 45; SIs. Mgt: C. Marks (Eastern), C. 
Blakeslee (Western) 

MICROLABI FXR. 10 Microlab Ad, Uvingston. NJ 07039, 
Tel: 201-992-nOO, TWX: 710-994-4850; FSC No.: 00929; 
ErnpL:80 

MICRO LAMPS INC. 1055 Paramount Pkwy. Batavia, IL 
60510, Tel: 312-879-0900; SIs. Mgt: Shirley A Jaeger 

MICROlOGIC, INC. 108 Water St. Watertown, MA 02172, 
Tel: 617-923-1700; Sis. Mgt: Yogendra Jain 

MICROMETALS,1190 N. Hawk. Anaheim. CA 92807, Tel: 
714-630-7420. TWX: 910-591-1690, FAX: 714-63D-5891; 
FSC No.: 12856; ErnpL: 70; SIs. Mgr: K Baker, J.r. 

Local SsIes Offices & Reps 
MA Westborough. Anchor Erv9- ......... 617-898-2724 
NY Hempstead. Kahgan SIs. ...•.•..•..•.. 51&-53&-2300 
TX Dalles, Southwest EIctms. ••.•....•... 214-690-9881 

MICRO MODE PRODS. 1870 John TowersAve., EI Cajon. 
CA 92020, Tel: 619-449-3844, TWX: 910-331-1673; FSC 
No.: 15907; Empl: 40; SIs. Mgt: V. DeMarco; DiBt. Mgt: V. 
DeMarco 

Micro Mo 

FAX: 813-821-6220 
MICRO MO ELECTRONICS, INC"742 2nd Ava S. St 

Petersburg, FL 33701, Tel: 813-822-2529, TELEX: 807-
982; ErnpL: 25; SIs. Mg': So J. O'Neil 
. . .•.••.••..•.. .. ..• 8<1180, 1234-1237. 1898; 002174 

MICRo-MOUNTING DEVICES. 4092 Keith Or, 
~~ CA 95008, Tel: 40&-86&-4626; FSC No.: 59058 

FAX: 619-727-4436 
MICRONEL U.s.. 2142F Industrial Ct., Sycamore Research 

Cen1er, Vista. CA 92083, Tel: 619-727-7400; FSC No.: 
61655; ErnpL: 10; SIs. Mgr: N. Unko ....• C-1688-1889 

MICRONETICS. 36 Oak St. Norwood. NJ 07648, Tel: 201-
767-1320, TWX: 710-991-9603; FSC No.: 54467; ErnpL: 
26; Sis. Mg,: Dick Farrell... . . .•• . ... .. •.• . .. .. 001300 

MICRO NETWORKS. Unitrode Corporation. 324 Clark 
St. Worcester, MA 01606, Tel: 617-852-5400, TELEX: 
951aoa. TWX: 710-340-0067, FAX: 617-953-8296; Empl: 
318; SIs. Mgr: MerthaCheesman 

MICRONICS TECHNOLOGY INC. 7 Alexander Place, 
Glen Cove, NY 11542, Tel: 51&-759-5800, FAX: 51&-759-
5803; SIs. Mgr: John Mruz 

MICRON INDUSTRIES, 1830 N. 32nd Ave., Stone Park. IL 
60165, Tel: 312-345-0786, FAX: 312-345-0047; FSC No.: 
30882; Empl: 115; SIs. Mgr: Micheel Kilun; Dis/. Mgr: 
Mike Kadrowicz 

MICRO-NOW INSTR. CO. INC. 8260 N. Elmwood St. P. 
O. Box 1488, Skokie, 1l600n, Tel: 312-6n -4700, TELEX: 
RCA 297214-MICRO-UR, FAX: 312-6n-0394; FSC No.: 
33288; ErnpL: 25; SIs. Mgt: C. Arnow 

LDcsI Sales Offices & Reps 
AL Humsville, W. A Brown Instr. .. . . • . . . .. 205-63Q-9224 
CA Los Angeles, Me Dougall/Me Laughlin 

CA Mountain View, Mark V Assoc. ....... . 
CO Boulder, H. Bess Assocs. ..........••. 
CT Wallingford, Pat Jenks Assoc. ........ . 
MA Woburn. Pat Jenks Assoc. ........•... 
NM Albuquerque, IMEC ..................• 
NY E Syracuse, EM. Tech .............. . 
NY Kings Par1<, USTM Tecn. Mktg. .•.....• 
PA Melrose Par1<, Robert Meyers Assoc. .. 
WA Seattle, Oatacom .....•..•.......•••.. 

213--4n-8556 
415-964-6275 
303-499-7509 
203-265-9939 
617-93&-0488 
505-344-2212 
315-437-6410 
51&-724-4250 
215-224-1883 
206-285-2525 

FAX: 818-358-6478 
MICRO-OHM CORP. 1088 Hamifton Ad., Quarte, CA 

91010. Tel:. 81&-35753n, TWX: 910-587-3425; FSC No.: 
20940; Empl: 109; SIs. Mgr: Chas. Schwab; Dist. Mgt: 
Chas. Schwab •. .• . .•.•.. .. . •. .. A-1962-1967; a-185O 

Local Sales Offices & Reps 
AL Huntsville, Remco .••.•......••.....•. 205-533-3763 
AZ Phoenix, Toward Engrg. .............. 602-855-3193 
CA Laguna Hills, Cravins Assoc. ....•..•.. 714-24D-7242 
CA San Diego. Ceroo..................... 619-450-1754 
CO Denver, WilHam Purdy Co. ............ 303-790-2211 
IL Lake Bluff, R & R Mk1g. Assocs. . • . . . .. 312-295-6600 
MA Canton. NEE S Co. .................. 617-82&-4835 
OH Cleveland, Jim Finnigan & Co. ........ 216-23&-5905 
OR Bee'ferlon, P MS. ....•....•..•.•...... 503-641-9373 
TX AuStin, Sage Mk1g. .. . . . . . . . . . • . . . • . . • . 512-335-0300 

MICROS 
LDcsI DIsItibutots 

CA Burlingame. Rose EIctms. .....•••..•. 
CA Canoga Park. Myco-Vickers ..•.•.•... 
CA Costa Mesa, Orange Coun1y Camps. 

CA San Diego. Shelley EIctms. .•......•.• 
MN Mirmeapolis, Electronic Ctr. . ..•....... 
NH Hampstead. Astrum EIctms. ..•.....•.. 
NY New Rochelle, Derf EIctms. ...•......• 
NY Oceanside, Trilech ....•......•....... 
PA McKean, Advacom .•................. 
TX Ft Worth, Industrial Elect. ............ . 
UT Provo. Central Utah EIctms. Supp. ... . 
UT Salt Lake City, Nytronics ...•.••.•...•. 

415-34&-2740 
213-340-2025 

714-979-3597 
619-453-7133 
612-371-5200 
603-329-5858 
914-235-4600 
516-67&-6222 
814-47&-7n4 
817-731-7321 
801-373-7522 
800-242-7612 

MICROPAC INOS. INC. General Sensors Div.905 E 
Walnut St. Garland, TX 75040, Tel: 214-272-3571. TWX: 
910-aa0-5186, FAX: 214-494-2281; Empl: 120; SIs. Mgt: 
RichaId Schlueter 

MICROPHASE, 587 Connecticut Ave., Norwalk, CT 08858, 
Tel: 203-88&-8000, TWX: 71D-488-0003; ErnpL: 230; SIs. 
Mgr: F. So Parin 

MICRO PLASTICS INC. Hwy 178 North. P.O. Box 149, 
Flippin. AR 72634, Tel: 501-453-2261, TELEX: 783036, 
FAX: 501-453-8676; FSC No.: 13764; ErnpL: 150; SIs. 
Mgt: J. H. Beijen; Dist. Mgt: N. Vandermasl 

MICROPLEX. INC. 19n State College Blvd., Anaheim. CA 
92806, Tel: 714-979-8833, 714-634-1535, FAX: 714-634-
8375; Empl: 30 

MICRO POWER INTL, INC. 9420 Activity Ad, San Diego. 
CA 92126, Tel: 619-27Hl831, 619-271-5942; ErnpL: 39 

MICRO POWER SYS. INC. 3100 AIfrad St. Santa Clara, 
CA 95050, Tel: 40&-727-5350, TWX: 910-33&-0154; FSC 
No.: 54186; ErnpL: 305; SIs. Mgt: Don Cavallo; Dist. Mgr: 
Reed Neddermeyer 

MICRO-PRODUCTS ENGINEERING CO, 230 
Ridgewood Ave., Newar1<, NJ 07108, Tel: 201-824-8467; 
ErnpL: 100; SIs. Mgr: Gerald Muller 

MICROSCIENCE, INC. 182 Forbes Ad, Brain1ree, MA 
02184, Tel: 617-849-1952, TELEX: 750-480, FAX: 617-
643-9812; Empl: 17; SIs. Mg,: William Hall 

MICROSEMI CORP. 2830 So Fairview St. santa Ana. CA 
92704, Tel: 714-979-8220. TELEX: 4720306, FAX: 714-
557-5989; FSC No.: 14552; ErnpL: 1100; SIs. Mg,: R M. 
Shultz; Dist. Mgr: G. Avila 

MICROSEMI CORP. COlORADO, Microsemi Corp. 
800 Hoyt St. BroomIieId, CO 80020, Tel: 303-469-2161, 
TWX: 510-601-5396, FAX: 303-466-3n5; ErnpL: 140; SIs. 
Mgr: Robert H. Werner; Dist. Mgr: Patrick J. Gormley 

MICROSIGNAL INC. P.O. Box 60312, santa Barbara. CA 
93160, Tel: 805-964-2227; ErnpL: 6; SIs. Mgt: Jim Norton 

MICROSONICS 

FAX: 617-337-4208 
MlCROSONICS INC., 60 WmIer St. Weymouth, MA 

02188, Tel: 617-337-4200, TWX: 710-398-8833; FSC No.: 
11989; Empl: 200; SIs. Mgt: James Crehan ... A-1425 

LDcsI SsIes Offices & Reps 
AZ Scottsdale, Detomasi & Grupp .•...... 602-947-3724 
CA Los AlIos, Kolm Mktg. • . . . • . . • . . • . • . . . • 415-94&-2635 
CA Mission Hills, Detomasi & Grupp • • • • .• 81 &-365-6285 
CA San Diego, Detomasi & Grupp ••...... 619-2n'·0178 
CA TOrrance. Detomasi & Grupp ......... 213-81&-8898 
FL Orlando, TMA ........................ 305-657-3760 
Il Mt Prospect. Cainforlaw Co. ......... 312-253-3578 
MD Ellicott City, V.P.l .•.••..•.....•...•... 301-461-2525 
MA Lexington. O'Sullivan & Murphy .. . • . • . 617-862-6570 
NJ Glen Gardner, F & M Tecn. Sis. •..•... 201-832-7216 
NY Uverpoo~ R&D Assocs. ...•.• >...... 315-457-0100 
OH Lancester, Cain Forlaw Co. ......•.... 614-654-4800 
TX Dallas, Gamma Opt................... 214-763-4758 
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MICRO 

MICRO SWITCH 
a Honeywell Division 

FAX: 815-235-5574 
MICRO SWITCH, A Honeywell Div., 11 W. 

Spring SI., Freeport, IL 61032, Tel: 815-235-6600, 
Telex: 257499; TWX: 910;642-0922. Empl.:3000; Sis 
Mgr.: J. J. Tropsa; Dist. Mgr. R. A Gamer 

........................... , .................... Ei·1772·1773 
Local Sales Offices & Reps 

CA Orange ..................................................... 714-953-4875 
CA San Jose ................................................ 408-433-3008 
CO Englewood ............................................ 303-792-1632 
CT Hartford .................................................. 203-695-4011 
GA Manta ................................................... 404-982-2565 
IL Bensenville.: ..... : ...... , ............................. 312-860-3968 
IA Bettendorf .............................................. 319-359-3441 
MA Newton ................................................... 617-969-0265 
MI Southfield .............................................. 313-424-3569 
MN Minneapolis .......................................... 612-830-3516 
MO St. Louis ................................................. 314-569-7620 
NJ Westfield ................................................ 201-233-9200 
NY Rochester .............................................. 716-424-2700 
NC Charlotte ................................................ 704-364-4770 
OH Brooklyn Heights .................................. 216-459-6075 

rm MICRO SWITCH 
MILITARY SPECIFICATION 

INDUSTRIAL AND COMMERCIAL 

FUll LINE AUTHORIZED DISTRIBUTOR 

~ 
ELECTRIC SWITCHES 

INC 0 R P 0 RAT E D 

2478 Fletcher Dr, los Angeles, California 90039 

.213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-.252-4640 

FAX: 213-660-5130 
TVVX:910-321-2971 

1. PROXIMITY (IN STOCK) t • a! .. ,,,,m. ~ 
..d 5. HEAVY :UTY ~ 
..,.. LIMIT SWITCH lf3 a.PHOTO

ELECTRIC 
2. BASIC 

7. AML LIGHTED PUSH BUTTON 

SEE COMPLETE PROOUCT 
LINE UNOER SWITCHES 

SECTION 51DD 

FREE lINECARD AND 
CATALOG 20EY ON REUUEST 

Manufacturers and Sales Offices Directory 
OH Dayton ................................................... :513-237-4075 
PA Valley Forge .......................................... 215-666-8340 
1)( Dallas ..................................................... 214-701-2876 
1)( Houston .................................................. 713-780-6651 
WA Bellevue .......................................... , ...... 206-453-7591 
WI Brookfield ............................................... 414-784-6260 
Can Edmonton .............................................. 403-453-4727 
Can Ottawa ................ : ................................... 613-224-3822 
Can Vanoouver ............................................. 604-291-6631 
Can VilieStLaurent ......... : .......................... 514-731-7681 
Can Willowdale ............................................. 416-499-6111 
Can Winnepeg .............................................. 204-783-4545 

MICRO/SYS, 1011 Grand Central Ave, Glendale, CA 
91201-3010, Tel: 818-244-4600, TELEX: 170788 

MICROSYSTEMS DEVELOPMENT CORP, INC, 
1560 Teaneck Ad., Teaneck, NJ07666, Tel: 201-837-D051, 
TELEX: 13-8479 All 296; Sis. Mgr: L G. Mansoor 

MICRO SYSTEMS ENGINEERING, INC, 6024 S.W. 
Jean Ad., Lake Oswego, OR 97035, Tel: 503-835-4016, 
TELEX: 151-538; FSC No.: 75800; Empl: 60; Sis. Mgr: 
Maury Reiter 

MICROTECH, 1420 Conchester Hwy, Boothwyn, PA 19061, 
Tel: 215-459-3566; Empl: 22; Sls_ Mgr: H. Carter 

MICRO TECHNICAL INDUSlRIES, 23132 La Gadena 
Dr. Ste. E, Laguna Hills, CA 92653, Tel: 714-855-4326, 
TELEX: 371-9688, FAX: 714-855-9545; EmpL: 20; SIs. 
Mgr: Joe Duarte 

Local Sales Offices & Reps 
CA San Juan capistrano, Craven & Assocs. 

....................................... 714-240-7242 
MA Cohasset, Resch. UItd. ................ 617-482-5959 
OR Portland, Core II Mkt~ Inc. .. . . . . . . . . . . 503-841-0877 
PA Jenkintown, Arnold Assocs. ........... 215-887-7870 
TX Dallas, Dean Assocs. ................. 214-458-1321 
WA Seattle. Core II Mkt~ Inc. ............. 206-451-8163 
WA Spokane, Core II Mktg, Inc. ........... 509-922-2971 

MICRO-TEL DIVISION, Adams Russell Elctrns., 10713 
Gi~oy Rd.; Hunt Valley, MD 21030, Tel: 301-771-0077, 
TELEX: 87442, FAX: 301-771-6025; FSC No.: 29844; Sis. 
Mgr: William R Trussell 

MICROTOUCH SYSTEMS INC, Ten State Street,. 
Woburn, MA 01801, Tel: 617-935-0080, TELEX: 530284; 
FSC No.: 835-0133; Empl: 60; SIs. Mgr: William N. Keller 

FAX: 516-561-1117 
MICROTRAN CO. INC., 145 E. Mineola Ave., P. O. Box 

236, Valley Stream, NY 11582, Tel: 516-561·6050, TWX: 
510-225-8412; FSC No.: 00348; Empl.: 75; Sis. Mgr: W. 
Benscher ....•............ _ .. Ao1246, 2152, 2280·2296 

Looal Sales Offices & Reps 
AL Huntsville, Over & Over ............... 205-837-7105 
AZ Scottsdale. F. Schoeffler .............. 602-948-1004' 
CA Campbel~ Kottmeier Assocs. . . . . . . . . .. 408-371-8700 
CA Waln~ Cook Entprs. ................. 714-594-0091 
CO Englewood, Omega, Ltd. .............. 30:3-762-1921 
FL AHamonte Springs, Over & Over, Inc./Florida 

• .. .. . .. .. .. . .. ... . .. . .. . . . . . . . .. .. .. .. 305-332-1222 
FL Brandon, Over & Over, Inc./Florida ... 813-689-9104 
GA Norcross, Over & Over .. .. ... .. .. .. .. 404-449-6205' 
IL Wheaton, Chadra-Schilke Assoc. ..... 312-e53-8126 
IN Noblesville, R&D EIctm SIs. ......... 317-849-2026' 
KS Olathe, AEM, Inc. ..................... 91;3-764-1079 
MD Baltimore. Burgin-Kreh Assocs. ....... 301-265-8500 
MA Reading,Meco, Inc. ................... 617-944-e660 
MN Minnneapolis, RK Sales .............. 612-571-1001 
MO HazelWood, AEM, InC. _................ 314-731-2240 
NJ Englewood Cliffs, E. Glass Assocs. ... 201-592-0200 
NM Albuquerque, C.T. Carlberg & Assocs. 505-888-3883 
NY Rochester, J.G. Welch Assocs. ........ 716-244-1100 
NC Charlotte, Over & Over ............... 704-542-9111 
NC Raleigh, Over & Over Inc. ............. 919-782-9111 
OH Cincinnati, J.O. Olsen Co. ............. 513-922-8885 
OH GarfieIQ Heights, J.O. Olsen. . • . . . . . . .. 218-662-3454 
PA Jenl<intown, Amold Assocs. ........... 215-887-7870 
PA PIttsburgh, J.O. Olsen Co. . . . . • . . . . . . .. 412-279-2550 
TX Dallas, Howell Sis. .................... 214-353-2707 
VA Lynchburg, Burgin-Kreh Assocs. ...... 804-239-2626 
Can Montreal, Quebec, H.. W_ Brieger Sis., Inc. 

.. .. . .. . . .. .. . .. ... . .. .. . . .. .. . . . • .. ... 514-486-5869 

Local Distributors 
AL Birmingham, MG Elclms. & Equip. .... 205-328-4525 
CA Fullerton, Pyramld/Fullerton .......... 714-773-0781 
CA San Diego, Pyramid EIctms. .......... 619-271-5404 
CA San Jose, Sierra West EIctms. ........ 408-435-7477 
CA Santa Clara, Pyramid EIctms. ......... 408-727-9810 
CA Santa Monica, Master Distrs. :.. ....... 800-421-8153 
CO Englewood, Shelley/Ragon Inc. .••.•.. 303-762-0670 
FL Ft Lauderdale, Peerless Radio Corp. 

FL Largo, EIcIm. Precepts of Florida •.••. 
IL Northbrook, Classic Cornp. ......... .. 
IN Indianapolis, Graham Eictms. .•.•..•.. 
IA Cedar Rapids, Deeco, Inc. .......... .. 
MA Hingham, Sager Bee: SUpp. ........ .. 
MN Minneapolis. Bergquist ..... '._ ......•.. 
NJ Kenilworth, Federaled EIctms. ..•..•.• 
NM Albuquerque, Walker EIctm Supp. ... . 
NY 8uffaIo, Summit Distrs. .............. .. 
NY Johnson City, Help EIctms. .....•..•.• 
NY Lynbrook, Peerless Radio ....... : ..... 
NY Rochester, Summ~ Distrs. .. _ ... _ .. _ .. 
NO Raleigh, Southeastern EIctms. ....•... 
OH Dayton, JA Becker Co. .............. . 
PA McKeesport, Barno Radio Co. ..... _ .. _ 
PA Philadelphia, Shap EIctms. .•...... _ .. _ 
TX Houston, Lenart Co. ................. . 
UT Saft Lake City, Newark EIctms. ....•.. _ 
WA Redmond, Priebe EIctms. _ ........ _ ..• 
WI Mequon, Lake-View EIctms. Corp. _ .. . 
WI New Berlin, Classic Comp. .: ......... _ 

800-327-4993 
813-544-3636 
312-272-9650 
317-634-8202 
319-365-7551 . 
617-749-6700 
612-835-2322 
201-272-0505 
505-883-2992 
718-887-2800 
607-729-3528 
518-593-2121 
716-334-8110 
919-828-2311 
513-228-1341 
412-751-5971 
215-969-3300 
713-225-1465 
801-488-1048 
206-881-2383 
414-377-8250 
414-786-5300 

MICROWAVE APPLICATIONS GROUP, 3030 Industrial 
Pkwy, Santa Maria, CA 93455, Tel: 805-928-5711, TWX: 
(MAGSAMA) 910-351-5808, FAX: 805-925-5903; Empl: 
55; SIs. Mgr: D. W. Prigge 

MICROWAVE DEVELOPMENT LABORATORIES, 10 
Michigan Dr, Nalick, MA 01760, Tel: 617-e55-0060, TWX: 
71D-386-6850, FAX: 617-e55-6972; EmpL: 180; SIs. Mgr: 
R Tucker 

Local Sales Offices & Reps 
AZ Phoenix, 8lackhart Assocs. _.......... 602-893'3488 
CA Chino, MDL W. Coast .....••..•..•.. _. 714-628-4731 
CA $an Mateo, H. R Grove ...•...•.. _ . . • . 415-579-0555 
CO Boulder, Herb Bass Assocs. .......... 303-530-7509 
FL Winter Springs, Hi Co. ................ 305-897-2051 
IA Marion, En~ep ................... 319-377-8551 
KS Wichita, Ensco-Rep ................... 316-683-1070 
MA Wayland, Hi-Tech SIs. ................ 617-653-3838 
MO Maryland Heights, Ensco-Rep ........ 314-423-3935 
NY DeWitt; D.B. Assocs. .................. 315-448-0220 
NY Great Neck, Trionic ................... 516-468-2300 
NO Raleigh, M. Lader Co ......... _ .. _ .. ... 919-848-3253 
PA Lafayette HiI~ M. Lader ............... 215-825-3177 
TX Dallas, Texas Microwave ............. 214-351-4773 
UT BountiM Herb Bass Assocs. ......... 801-295-7100 
VA Alexandria, Vanguard Engrg, ., ........ 703-768-1660 
WA Seattle, J.J. Assocs. ................... 206-248-6619 
Can Montreal, Hooker Elclms. ............. 514-487-5151 

MICROWAVE DIODE CORP, Washil,gton St-Box 250, 
W. Stewartstown, NH 03597, Tel: 603-248-3362/3363, 
FAX: 603-246-8161; FSC No.: 57777; Ernpl: 15; SIs.Mgr: 
Daniel E. Shea 

MICROWAVE FIL TEA INC, 6743 Kinne st, East 
Syracuse, NY 13057-0486, Tel: 315-437-3953, 800-446-
1666, TELEX: 249-613, FAX: 315-463-1467; FSC No.: 
27834; E"1l'-: 95; SIs. Mgr: E. Bostick, Sis. & Mktg. 

MICROWAVE PRODUCTS DIV., Adams-Russell 
Elctrns. Co. Inc, 9533 Irondale Ave., Chatsworth, CA 
91311, Tel: 818-882-3434, TWX: 910-494-2771, ESYlNK: 
62770857, FAX: 818-709-8094; FSC No.: 16798; Empl: 
100; Sis. Mgr: Daniel L Eseu 

MICROWAVE SEMICONDUCTOR CORP. 100 School 
House Ad., Somerset, NJ 08873, Tel: 201-583-8300, 
TELEX: 833473, TWX: 710-480-4730; Ernpl: 430; Sis. 
Mgr: Gafl Lump 

MICROWAVE SOLUTIONS. INC, 3200 Highland Ave., 
National City, CA 92050, Tel: 619-234-7966, FAX: 619-
263-2995; FSC No.: 65151; Empl: 10; Sls_ Mgr: Edward M. 
Teyssier 

MICROWAVE SYSTEMS INC, 6075. E. Molloy Ad., 
Syracuse, NY 13211-2100, Tel; 315-437:gg51, TWX: 710-
541-0408, FAX: 315-437-8095; FSC No.: 26058; EmpL: 35; 
Sis. Mgr: Diane L Conklin 

MICTRON INC, 6050 Porter Way, Sarasota, FL 33582, Tel: 
813-371-6659; SIs. Mgr: M. Weinstein 

MIDCOM, INC, 121 Airport Dr. Watertown, SO 57201, Tel: 
605-886-4385, FAX: 605-886-4486; Empl: 200; Sis. Mgr: 
Dean Ward 

740 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
MIDDLEBURG CORP, Middco Connectors, 95 Albany 

Turnpike, canton, CT 06019, Tel: 203-893-8381, TB..EX: 
643529; E"llL: 20; SIs. Mgr: JUdy Nelson 

MID-EASTERN INDUSTRIES, 100 Campus Dr. RR30, 
Mt. Holly, NJ 08060, Tal: 609-267-3811; FSC Il10.: 06179; 
Empt: 10; SIs. Mgr: Daniel Ellenback ...• 1Jo1840-1844 

Local Sales Offices & Reps 
CA Los Angeles, Dyna Sis. ............... 213-268-1175 
CA Sen Ramon, TecIt Conslls. ........... 415-630-0829 
Il Des Plains, Marsland Assocs" Inc. ...• 312-298-2620 
IN Indianapolis, Marsland Assocs., Inc. •.. 317-293-5437 
IA Cedar Rapids, Marsland Assocs., Inc. 

•..•..•...•.........•.................. 319-384-1575 
MI Warren, DieIrich & Assocs.............. 313-751-4990 
MN Minneapolis, Marsland Assocs., Inc. ... 612-545-4481 
Me SL louis, Marsland Assocs., Inc. ...•.. 314-991-1399 
NH Londonberry, Bennelron .............. 603-732-9092 
/IN AIluquerque, Westahl Assocs. . . . . . . .. 505-881-0995 
NY Huntington, C.R Meyer Co. ........•. 516-WA1-7876 
OH Cincinnati, DieIrich & Assocs. ......... 513-984-6924 
OH Independence, DieIrich & Assocs. .. ... 216-642-7965 
PA PIttsburgh, Dl8Irich & Assocs. . . . . . . . .. 412-692-2992 
WA Seettle, Eicher-Richards Co. ..... '... .. 206-LA3-7888 
WI New Berlin, Marsland '" .............. 414-786-8811 

MIDGET LOUVER, 600 Main Ava, Norwalk, CT 06852, Tel: 
203-886-2342; EmpI.: 10; Sis. Mg,: Francis J. Miller; Dis/. 
Mgr: Holly Monroa 

MIDlAND-ROSS CORP, NEL UNIT, See NEL 
Frequency Conlrols, Inc. 

MIDlAND STANDARD, INC, 1355 Holmes FId, Elgin,IL 
80120, Tal: 312-741-6600; E"llL: 38; SIs. Mg': Bernie 
McGuinn 

Midlex Relays, Inc. 

FAX: 915-772-1116 
MIDTEX RELAYS, INC., 9B2 Butterfield Trai~ EI Paso, 1)( 

79906, Tel: 915-772-1061, 1-8OO-MIDTEX1, TWX: 910-
240-3407, ESYLNK: 62752541; E~: 275; SIs. Mg,: Ted 
AndeIson; Dist. MgT: Ted AndeIson ..... a-1538-1543 

Local Ssles Offices & Reps 
AL Huntsville, Twentlath Century Mklg. ... 205-533-9281 
AZ T8If1l8, AS Co. .... ,.................. 802-966-4923 
AR HoI Springs, Automation Suppliers, Inc. 

....•...•............................•. 501-767-5444 
CA Hayward, Pacific Mklg, Inc. .........•. 415-887-1620 
CA Tustin, Schoenbachler-Dobson ....... 714-544-1888 
GA Norcross, Twentielh Century Mk\g. . . .. 404-446-1999 
IL Downers Grove, Richmar Elcims. ..... 312-968-0118 
IN Indianapols, Richmar Elcims. ...•..... 317-577-9950 
KS Overland PI<., Thomas Dowell. . . . . . . .. 913-638-7373 
MN Edina, Graydon & Flemmer ........... 612-941-1120 
Me SL louis, Thomas Dowell & Assocs. .. 314-849-4234 
NH Nashua, Bell Controls ....• .-.......... 603-882-6984 
NJ Englewood Harold Gray & Assocs. ... 201-694-0894 
NY Rochester, Lamb CoIJlls. ............. 716-323-1250 
NC Cary, Twentieth Century Mktg. .....•... 919-461-3370 
OH Beachwood, EIctm SaIesmasIers, Inc. 

PA Trevose, PSA ................ ' .......•. 
TN Knoxville, Twentieth Century Mkig. ... . 
TX Richardson, Milco Mkig. ............. . 
WA Vashon, RTS, Inc. .•.••................ 
WI Butler, Richmar Elcims. ............•.. 
Can Toronto, Onl, CEA Assocs. .......... . 

Local DistrIbutors 
AL Huntsville, HaI~SIk .....•..•......•.. 
AZ Phoenix, HaI~SIk ............••..... 
AZ T8If1l8, Control Design Supp. ...•.••.• 
AR UtIle Rock, NewSIk Elcims. .......... . 
CA Anaheim, Control Design Supp. ....•.• 
CA Bey Area, HaJ~ .•...•.....•.....• 
CA irvine, Integrated Elcims. ....•........• 
CA Orange County, HaJ~ ..•........• 
CA Sen C8rios, Control Design Supp. ..... 
CA Santa Monica, Mester Dlsts. ...•..•..• 
CO Denver, Integrated Elcims. ........... . 
CT Wallingford, Mid State Elcims. ....... . 
FL Altamonte Springs, Control Design ... . 
FL Fl Lauderdale, HaI~SIk ..••...... _ • 
GA Stone MIIi., Control Design .......... . 
IL Chicago, HaI~SIk ........••.....•... 
Il Chicago, NewSlk Elcims. ............• 
IL Genoa, Control Design ....•.........• 

216-831-9555 
215-245-0513 
615-966-2099 
214-783-2716 
206-285-1363 
414-781-1730 
418-231-9717 

205-837-6700 
802-437-1200 
802-829-7981 
501-225-8130 
714-821-1516 
408-432-0900 
714-837-9960 
714-666-4100 
415-592-4806 
213-452-1229 
303-292-6121 
203-265-9900 
305-7~ 
305-971-9280 
404-979-3500 
312-860-3800 
312-784-5100 
312-882'7232 

IN Indianapolis, Control Design .......... 317-788-4559 
IA Cedar Rapids, Dee Elcims. ........... 319-365-7551 
KS Kansas Ci1y, Control Design .......... 913-362-4246 
KY Louisville, NewSlk ....•............... 502-423-0280 
LA Shreveport, IndL Eiec. Supp. ..•....... 318-222-9459 
MD Columbia, Hal~MSIk .................. 301-968-9600 
MA Boston, HaJ~SIk .................... 617-935-9777 
MA Newton, Green-Shaw Inc. ............. 617-969-8900 
MA Wobum, Control Design Supp. ...... 1-800-537-()045 
MI oak PI<., Newark .............•........ 313-967-0600 
MI SL Clair Shores, Spemco ............. 313-771-2700 
MN Minneepolis, Control Design .......... 612-721-1628 
MN Minneapolis, Hal~MSIk ............... 612-941-2600 
MS Jackson, NewSlk ..................... 601-956-3834 
Me SL louis, Control Design Supp. ....... 314-426-3150 
NE Omaha, NewSlk ...................... 402-392-1221 
NY Las Vegas, NewSlk . . . . . . . . . . . . . . . . . .. 702-796-5090 
NH Nashua, NewSlk . . . . . . • . . . • . . . . . . . . . .. 603-883-911 0 
NY Buffalo, Genesse IndL ................ 716-873-9661 
NY Long Island, HaI~MSIk ................ 516-737-0600 
NJ Qakiand, Relay Specialties............ 201-337-1000 
NJ Paterson, Feldman Bros. .. . . . . . . . . . . .. 201-742-7329 
NY Rochester, Masline ................... 716-546-5373 
NY Woodside, Switches UnRd . . . . . . . . . • .. 716-478-5000 
NC charIone, Control Design ............. 704-588-4410 
NC Raleigh, HaI~MSIk ....•..... . . . . . . . . .. 919-872-0712 
OH Cinicinnati, Schuster Elec. ............ 513-469-1400 
OH Twinsburg, Advacom ................. 216-425-8477 
OK Tulsa, HaI~SIk ...................... 918-251-1108 
OR Tlgarcl, Integrated Elctms. . . . . . . . . . . . .. 503-641-1690 
PA Malvern, Control Design Supp. ........ 215-296-0150 
PA McKean, Advacom ...•............... 814-476-7774 
PA Philadelphia, Hal~SIk ............... 215-355-7300 
SC Greenville, NewSlk ................... 603-288-9610 
TN Memphis, NewSlk .............•...... 901-365-8060 
TX Dallas, Control Design Supp. . . . . . . . . 1-600-441-0385 
TX Dallas, Force-Heiland. . . . . . . . . . . . . . . .. 214-247-9955 
TX Dallas, HaI~MSIk ..............•...... 214-343-5000 
TX EI Paso, Midlex (Export) .............. 915-772-1061 
TX Houston, HaI~SIk ................... 713-781-6100 
UT Murray, HaJ~MSIk . . . . . . . . . . . . . . . . . . . .. 801-268-3779 
VA Arlington, NewSlk ..............•...... 703-522-0880 
WA Bellevue, Integrated Elcims. ...•...... 206-455-2727 
WV Charleston, NewSlk .. .. . .. . . . . . . . . . . .. 304-345-6511 
WI Milwaukee, Marsh Elctms. .....•...... 414-475-6000 
WY Gillana, Gifford ....................... 307-682-7203 
Can Scarborough, Ont, Caraten Elcims. ... 416-495-7705 

MIDWAY MFR CO, 10750 W. Grand Ave, Franklin Park, IL 
80131, Tel: 312-451-1360, TELEX: 72-1596; Empl.: 2000; 
Dist. Mgr: Allan Steams 

MIDWEC, See Industrial Midwec Capacitors 

FAX: 616-773-4307 
MIDWEST COMPONENTS, INC., 1981 Port Ci1y Blvd., 

Muskegon, M149443, Tel: 616-777-2802, TWX: 510-394-
4130; FSC Il10.: 50157; Empl: 125; SIs. Mg,: Greg Hoffman 
.................•......................... a-1852-1859 

Local Ssles Offices & Reps 
AL Huntsville, Glen White Assoc. ......... 205-683-7938 
CA Sen Diego, Hadden Assocs. .......... 619-565-9444 
CA Saratoga, Testco ..................... 408-253-1900 
CA Weslminster, West Elctms. . . . . . . . . . . .. 714-898-0120 
GA Norcroas, Glen WhHe Assoc. ......... 404-441-1447 
IL Chicago, D. DoQn Sis. ................. 312-288-6200 
IN Fl Wayne, TMC Corp. ................ 219-432-5553 
MD TImonium, Glen WhHe Assoc. . . . . . . . .. 301-252-6360 
MN SL Pau~ R G. Ragon .•............... 612-488-0201 
NJ West Cauldwel~ Grimm, Siegel Assoc. 

NC Raleigh, Glen WhHe Assoc. .......... . 
OH Dayton. Jay Engrg. .................. . 
OH N. RoyaRon, Jay Engrg. .............. . 
OK Tulsa, Norcom ....................... . 
TN Gray, Glen WhHe Assoc. .............• 
TX Dallas, Norcom ...................... . 
TX Houston, Norcom .................... . 
VA Lynchburg, Glen WhHe Assoc. ....... . 
WA Seattle, Jas. J. Backer •............... 
WI Milwaukee, D. Dolin-Sis. ............. . 

201-575-9300 
919-787-7023 
513-253-2151 
216-237-4235 
918-664-9526 
615-477-6850 
214-386-4888 
713-988-0022 
604-237-6291 
206-285-1300 
414-482-1111 

MIKRON INSTR, 445 W. Main SL, Wyckoff, NJ 07461, Tel: 
201-891-7330, TB..EX: 361870, FAX: 201-691-1205; 
EmpI.: 60; Sis. Mg,: K Irani 

MIL-COMM DISTRIBUTORS, INC., 9400 Lurline Ava 
60, Chatsworth, CA 91311, Tel: 818-998-3111 
...•........•..•................................. 1Jo1452 

MILL-

MIL ELECTRONICS, INC, 1 Mill sl, Dracut, MA 01826, Tel: 
617-453-8000, TB..EX: 4998157, FAX: 617-957-6761; 
FSC No.: 07662; Empl: 40; SIs. Mg,: MSIk Ryan 

MILFORD RIVET & MACH, 857 Bridgeport Ava, Mi~ord, 
CT 06460, Tel: 203-878-4631, TB..EX: 964363, TWX: 710-
462-0538, FAX: 203-878-5071; EmpI.: 250 

MILLEN COMPONENTS, Electronic Inslr. & Specialty 
Corp., 42 Pleasant SL, Stoneham, MA 02180, Tel: 617-
438-6951, TB..EX: 948-025; FSC Il10.: 57285; ErnpL: 20; 
SIs. Mgr: R A. Boisseau 

MILLER DIAL CORP, 4400 N. Teoll)Ie Ci1y Blvd., EI Monte, 
CA 91731, Tel: 816-444-4555, TWX: 910-587-3436, FAX: 
816-443-3267; EmpL: 200; SIs. Mg,: P. J. Waner, V.P. 
Membrane 

MILLER, J.w., CO, See Bellinds. 

MILLER, LC., CO, 717 Monterey Pass Rd., Monterey PI<., 
CA 91754, Tel: 213-268-3611; E"llL: 45 

MILLER, SANFORD, CORP., See Sanford-Miller 
Corp. 

MILLER, W. A, CO, Mihgo Loop, P.O. Box 337, Oquossoc, 
ME 04964-0337, Tel: 207-864-3344, 800-227-1415; ErnpL: 
15; Sis. Mg," Wes Miller, Jr. 

MILLER-STEPHENSON CHEM.' CO, INC, George 
Washington Hwy, Danbury, CT 06810-7378, Tel: 203-743-
4447, TB..EX: 643-711 

MILLIFLECT, 37444 Sycamore SL, Bldg. A, Newark, CA 
94560, Tel: 415-791-5188, TB..EX: 466465, FAX: 415-791-
5237; EmpL: 39; Sis. Mg,: Don Koijane 

MILLI-SWITCH CORP, Box 67, Gladwyne, PA 19035, Tel: 
215-MI2-9222; ErnpL: 15 

MILLIVAC INSTRUMENTS, INC., Box 997, Curry Rd 
Ext, Schenectady, NY 12301, Tel: 518-355-8300; FSC No,: 
85711; ErnpL: 30; Sis. Mg,: (Mrs.) Pola Metzger 
................................................. 1Jo1301 

Local Salas Offices & Reps 
MA Needham, Addelco Corp. ............. 617-444-4754 
NY FayeUevilla, Marlin P. Andrews ....... 315-637-5291 
PA Media, S & S Dlv. of Klinetics ......... 215-565-5388 
1)( Houston, Scientific Sis. ............... 713-460-9170 
1)( Richardson, Scientific SIs. ............ 214-231-6541 
Can Downsvlew, Onl, Tradeport Elcims. Grp. 

· . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 416-736-0866 

MILL-MAX MANUFACTURING CpRP., P.O. Box 300, 
Oyster Bey, NY 11771-0300, Tel: 516-922-6000, TWX: 
510-221-1820, FAX: 516-922-9253; FSC Il10.: 3N087; 
E"llL: 160 •............................... C-1461-1483 

Local Sales Offices & Reps 
CA Dana Point/W. Covina, Patrick M. Conahan Assocs. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 714-493-9822 
CA Sen Jose, Patrick M Conahan Assocs. 

· . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 408-723-2200 
CO Boulder, R G. Enterprises, Inc. ........ 303-447-9211 
FL Saminole, Chaco Sis. of America, Inc. 

IL Palatine, Houlihan Sis. Co ............ . 
IA Davenport, EIecIro-Tech Assocs. .... . 
ME KItIery, Olsen Tech. Sis. .......•...... 
NY Edgewood, Olsen Tech. Sis. ......... . 
MN Minneapolis, EIecIro-Tech. Assocs. .. . 

813-397-4843 
312-705-0400 
319-386-1134 
207-439-8872 
516-242-6606 
612-927-5878 

Midtex 
La~~~st8 4i1I~ 8.0~~e;oo 
Relay r~ .~ Relays & 

Distributor It:1 . Timers 
In the World, In Stock, 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 741 



MILL-
NY South Huntington, JSA Sis. .......... . 516-93fHl844 

104-847-0248 
215-34&-7577 
214-247-9955 
214-349-3290 

NC Matthews, Cardinal Sis. Co. .......... . 
PA Doylestown, G. A. RecentIo Assocs. ..• 
TX 
TX Dallas, deforest Sis. Co. ............. . 

Local DisJnbutots 
I'OZ. Tempe. AcacialVWR EIctrns. .•..•..•. 602-894-2874 
I'OZ. Tempe. Electronic Hardware, Lid. .•..• 802-967-1691 
I'OZ. Tucson. PIoneer SCrew & Nut ...•..•. 602-623-9600 
CA Anaheim, Bisco Inds. ...•.....••..•..• 714-635-0380 
CA Cempbel~ Gourmet EIctrns. ......... ~.. 408-374-0552 
CA Chatsworth, West Valley Inds.. ...•.... 818-700-0700 
CA Fremont. Alalee Prods................. 415-657-7701 
CA Mission Hills, Coast Air ........... ~ . . . 818-898-2288 
CA N. Hollywood, Alalee Prods. • . . .• . . . . .. 818-764-5600 
CA N. Hollywood, Electronic Hardware, Lid. 

........... ~........................... 818-882-6100 
CA San Jose, Sisco Inds., Inc. ............ 408-948-8980 
CA San Jose, Pro Fasteners .. .. .. .. .. .... 408-943-9177 
CO Denver, Hardware Specially Co., Inc. .. 303-322-3700 
CT Bethe~ Helfind EIctms., Inc. ........... 203-797-8600 
FL Lake Mary, Electronic Fasteners, Inc. 

.. .. . .. .. .. • .. .. . .. . .. .. .. . . .. .. .. .. . .. 305-321-4000 
FL Winter PI<., Hardware Specialty ....... 305-677-8500 
GA Norcross, Atlanta Hardware Specialty Co. 

.. .. .. . .. .. . .. .. . .. .. . .. . .. . .. .. .. . .... 404-449-3000 
IL Addison, BeHord EIctms., Inc. ......... 312-691-1100 
IL Franklin Park, Bisco Inds., Inc. ......... 312-451-1230 
MD Gaithersburg, Capital Fasteners ...... 301-948-9310 
MA Canton, EPC EIctms., Inc. ............. 617-821-2111 
MA Marlborough, Hardware Specially Co, Inc. 

....................................... 617-481-8822 
MA Wilmington, Hellind Elctms., Inc. ....... 617-657-4870 
MA Winchester, Rush Inds., Inc. .. .. .. ..... 617-729-5800 
MI Grand Rapids, S. F. Elctrn. Supply, Inc. 

....................................... 616-458-0216 
MN Minneapolis, Aero-Space Computer Supplies, Inc. 

............... ~ .. . .. .. .. .. . . . . . . .. . ... 612-684-4725 
MO Bridgeton, Alatee Prods. ..... ;........ 314-298-0010 
NJ Cherry Hil~ Hardware Specialty ....... 609-883-0034 
NJ Pinebrook, Alatee Prods. .............. 201-227-8140 
NJ Union, Meridian MIg. & Supply Co., Inc. 

..... .••.. .. . . ...•.. .. . . . . .. . . .... ... .. 201-687-6220 
NY Beldwinsville, Scibetta Distr. .......... 315-622-3993 
NY Fairport, Willex 1001. ... .. .. .. .. .. .. . ... 716-223-9365 
NY Hauppauge, Kaytech Inds. ............ 516-435-0560 
NY Holtsville, Tower Fasteners Co. ....... 516-288-8600 
NY Long Island City, Hardware Specially Co, Inc. 

....................................... 718-361-9393 
NY Mount Vernon, OAR Industrial Elctm. SIs., Inc. 

.. .. .. . .. . .. .. . .. .. . .. . .. .. . .. .. .. .. . .. 914-699-2224 
NC Greensboro, Meridian MIg. & Supply Co., Inc. 

....................................... 919-674-7042 
NC Raleigh, Century Fasteners ........... 91!H87-18oo 
OR Beavarlon, Acacia/VWR Elctms. .. . . .. 503-646-3377 
OR Beaverton, Component Resources. . .. 503-641-6488 
PA McKean, Advacom ................... 814-476-7774 
TX Farmers Branch, Force Elctms. of Texas 

....................................... 214-351-2050 
TX Houston, Wofford Elctms. ............. 713-847-3583 
Can Mississauga, Ont, Rush Elctms., Ltd 

416-677-7280 

MILROSS CONTROLS, INC, 511 Second St Pike, 
Southampton, PA 16968, Tel: 215-355-0200, TWX: 51()' 
687-1702, FAX: 215-355-6326;FSC No.: 07047; Empl.: 
100; Sis. Mgr: Patricia J. Matthews 

MILLS RESISTOR CO., 3B4O Catalina St, Los AlamHos, 
CA 90720, Tel: 213-598-2454; FSC No.: 34238; Empl.: 50 
................................................. A·1968 

Local Sales Offices & Reps 
CA Los AHos, Frauman Assocs. .......... 415-941-0660 
CA Sacramento, Mills Resistor Co. ....... 916-422-5461 
CT Rocky HiI~ Jim McPhail ............... 203-721-1802 
KS Leawood. James Dick Co. ............ 913-649-0805 
MA Wattham, Dynasel Assocs. ........ .... 617-690-6777 
OR Gaston, SPS Elctms. .. .. . .. .. .. . .. .... 206-323-4140 
TX Houston, Ev SmHh Co................. 713-648-5756 
WA Seattle, SPS Elctms. .................. 206-323-4140 

Local Distributors 
FL Ft Lauderdale, Jaro Elctrns. .........• 800-327-5551 
PA Harrisburg, ADTECH .................. 717-939-8337 
PA McKean, Advacom ................... 814-476-7774 

MIL TOPE B.USINESS PRODUCTS, Miltope Grp, 1770 
WaIIWhHman Ad., Melville, NY 11747, Tel: 516-420-0200, 
TWX: 51()'221-1803, FAX: 516-756-7606; EmpL: 650 

MILTOPE CORP,1770Walt WhHman Ad., Melville, NY 
1~1747, Tel: 516-420-0200, TWX: 51 ()'221-1803; EmpL: 
500; Sis. Mgr: R Douglas Shute; Dist. Mgt': William 
Jennings 

Manufacturers and Sales Offices Directory 

[-¥RI= 1 
FAX: 414-271-9876 

MILWAUKEE RESISTOR CORP., 700 W, Virginia St, 
MilYiaukee, WI 53204, Tel: 414-271-9900; FSC No.: 
82807;15109; EmpL: 65; Sis. Mgr: W. R Pollock; Dis/. 
Mgr: W. R Pollock ....................... A·1970-1974 

Local Sales Offices & Reps 
CA San Carlos, Electro Pacific ... .. .. .. ... 415-592-3114 
IL Burr Ridge, PVA Corp. ................ 312-655-3355 
LA Covington, CarlWright & Bean ."..... 504-692-1780 
MA Stoughton, EEcs-Mel Boysian .•. ;.... 617-586-3385 
MS Jackson, Cartwright & Bean .......... 60H!81-1170 
NY Rochester, Gislason SIs. .•.......... ,. 716-328-7400 
NY WhHestone, M. H. Lynn co. ............ 718-352-9233 
OH Westlake, Assocd ElctrL Comps. . . . . . . 216-835-9960 
TN Memphis, CarlWright & Bean . . . . . . . • .. 901-362-6345 

MILWAUKEE TRANSFORMER CO., MTE 
Corporation, 7901 W. Clinton Avenue, Milwaukee, WI 
53223, Tel: 414-358-5300; Sis. Mgr: Fred A. Lewis; Dis!. 
Mgr: Fred A. Lewis 

MIMIC, INC, P. O. Box 705, islington, MA 0209()'0705, Tel: 
617-329-9593; EmpL: 5; SIs.Mgr: S. Thurston 

MINCO PRODUCTS, 7300 Commerce La, Minneapolis, 
MN 55432, Tel: 612-571-3121, FAX: 612-571-0927; FSC 
No.: 09359; Empl.: 475; Sis. Mgr: J. Anderson 

MIN-E-CON, 1791 Reynolds, Irvine, CA 92714, Tel: 714-
25()'0474, TWX: 91()'595-1144, FAX: 714-25()'1713; FSC 
No.: 54455; Sis. Mgr: Jeff Sander 

MINELCO INC. - A TALLEY IND;, 135 S. Main St, 
Thomaston, CT 06787-0459, Tel: 203-283-8261, TWX: 
710-475-1091, FAX: 203-283-6527; FSC No.: 07479; 
EmpL: 70; SIs. Mgr: James A. Myles ..... 8·1140-1141 

Local SaJes Offices & Reps 
AL Huntsville, L & 0 Inc .................. 205-837-1469 
I'OZ. Phoenix, R W. Riedel & Co. ........... 213-283-7694 
CA Alhambra, M.W. Riedel & Co. . . . . . . . . .. 213-283-7694 
CA Hayward, Liaison, Inc .................. 415-783-1131 
CO Denver, West Inc. ..................... 303-477-8180 
CT Old Saybrook, FJS Assocs. .........•. 203-388-5374 
FL Orlando, Delmac ..................... 305-831-0040 
GA Atlanta, L & 0, Inc. .................... 404-395-7079 
MI Grand Rapids, Midwest Meridian ...... 616-698-7391 
IA Cedar Rapids, J.R Sis. Engrg. . . . . • . . .. 319-393-2232 
MD OWings Mills, Walker-Houk Assocs. ... 301-358-9500 
MA Bu~ington, F.JS. Assocs. ............. 617-273-5959 
MN. Minneapolis, TWC SIs. ................ 612-636-1770 
MO St Louis, Midwest Meridian ......•.... 314-878-4441 
NJ Hasbrouck Hgts., Comp-Teeh Sis. .... 201-286-7400 
NY Syracuse, J. R Costello.. . .. ..•. . .. . .. 315-472-0322 
NC Greensboro, L & 0, Inc. ... .. .......... 919-292-3201 
OH Cleveland, Jim Finnegan & Co. ....... 216-238-5905 
PA Downingtown, McCoy, Inc. ..........•. 215-383-0350 
TX Fort Worth, CMR ..................... 817-379-6540 
WA Bellevue, Caruso & Co. ............... 206-455-8811 
Can Rexdale, Ont, Myelco, Inc. ............ 416-674-1636 

MINIATURE METAL FORMING DIV, 4819 Emerald St, 
P.O. Box 2962, Torrance, CA 90509, Tel: 213-37()'3679, 
FAX: 213-37()'5430; Empl.: 35; Sis. Mg~: Fred Kramer 

t:I.Mini-Circuits 

FAX: 718-332-4661 
MINI-CIRCUITS LAB., 2625 E. 14th St, P.O. Box 350166, 

Brooklyn, NY 11235-0003, Tel: 718-934-4500, TELEX: 
125460,620156 (Intl.); FSC No.: 15542 ... A.1774-1837 

Local Sales Offices & Reps 
AL Huntsville, Beacon Elctrns. . .. .... ..... 205-881-5031 
I'OZ. Scottsdale, Thorson Desert States, Inc. 

CA Los Mos, Cain-White & Co. . ........ . 
CA N. Hollywood. Crown Elctms. . ....... . 
CO Aurora. Thorson Desert Slates, Inc. .. . 
FL Boca Raton, Beacon Elctrns. •..•...... 

602-998-2444 
415-948-6533 
213-877-3550 
303-671-7344 
305-997-5740 

FL Clearwater, Beacon Elctms............ 813-796-2378 
FL Longwood. Beacon Elctms. ...•..••.•. 305-332-1940 
GA Atlanta, Beacon EIctrns. . _ . , .. .. .. . .... 404-256-9640 
IL Mount prospect, Cain Forlaw Co. .•... 312-253-3578 
MD Columbia, M. Lader & Co. ..... . . . . . . . . 202-296-2497 
MA Wattham, Scientific Devices .......... 617-890-2252 
NM Albuquerque, Thorson Desert Stales, Inc. 

.. .. . .. . .. . .. .. . .. .. . . .. .. .. .. . .. .. .... 505-293-6555 
NY Hartsdale, Spectrum Sales, Inc. ....... 914-472-6600 
NY Skaneateles, Robtron ................. 315-685-5731 
NC Raleigh, Beacon EIctrns. .............. 919-787-0330 
NC Raleigh, M. Lader Co. ................. 919-628-3870 
OH Lancaster, Cain Foriaw Co. ........... 614-654-4800 
OK Tulsa, Beacon Elctms. ................ 918-822-1494 
PA Lalayette HiI~ M. Lader & Co. ......... 215-625-3177 
TX Austin, Beacon EIctrns. .. .. .. .. .. . .... 512-345-3543 
TX Dallas, Beacon EIctrns. ............... 214-437-1505 
UT SaH Lake CRy, Thorson Rocky MIn., Inc. 

....................................... 801-973-7969 
WA Bellevue, Cain-WhHe & Co. ........... 206-462-2118 
PR Santurce, Beacon Elctms. .•.......... 809-728-5040 
Can Brockville, Ont, RF. Specialists ....... 613-345-2343 
Can Ottawa, Ont, Giga-Tron Assocs., Lid. 

Can Vancouver, B.C, Penstock/Canada ... 

Local Distributors 
AL Huntsville, Comp. Distrs., Inc. ......•... 
I'OZ. Scottsdale, Spirit Elctms. ............. . 
AR Little Rock, Comp. Distrs., Inc. ........ . 
CA N. Hollywood, Crown Elctms. ... , .... . 
CA Sunnyvale, Penstock, Inc. ............ . 
CO Aurora, Spirit Distrs. ................. .. 
FL Melbourne, Co"1l. Distrs., Inc .•........ 
GA Norcross, Comp. Distrs., Inc. ....•..... 
IL Mt Prospect, CFC Distrs., Inc. ........ . 
MD Columbia, MLC Distrs. ............... . 
NY New Rochelle, RDI Dists. Inc. •........ 
NC Raleigh, Comp. Distrs., Inc ........... .. 
NC Raleigh, MLC Distrs. ................. . 
PA Lafayette Hills, MLC Distrs. ..•........ 
TX Dallas, Comp. Distrs., Inc. ........... .. 

613-225-4000 
604-662-3475 

205-883-7501 
602-998-1533 
501-227-6278 
213-877-3550 
406-730-0300 
303-671-7344 
305-724-9910 
404-441-3320 
312-253-3578 
215-625-3177 
914-832-2828 
919-834-9465 
919-848-3253 
215-625-3177 
214-644-0373 

MINI COMPUTER TECHNOLOGY, 696 E. Trimble Ad., 
San Jose, CA 95131, Tel: 408-435-1616, TWX: 91()'338-
2281, FAX: 408-435-2709; EmpL: 16; SIs. MgT: John P. 
Lazare; Dist. Mgr: John P. Lazare 

MINI-MAGNETICS CO, INC, 1100 Fulton Place, 
Fremon~ CA 94539, Tel: 415-49().75oo, FAX: 415-49(). 
7502; Empl.: 45; Sis. Mgr: William Fine 

FAX: 617-695-6076 
MINI-SYSTEMS, INC., 20 David Ad., North Attleboro, MA 

02761, Tel: 617-695-0203, TWX: 71 ()'348-0564; FSC No.: 
50316; EmpL: 150 .............................. A·1975 

Local Sales Offices & Reps 
TX Lewisville, C & J Assocs. ............. 214-539-0140 

MINI-SYSTEMS, INC., Electronic Package Div. 
168 E. Bacon St, P.O. Box 1597, Plainville, MA 02762, Tel: 
506-695-2000, TWX: 51 ()'600-4340, FAX: 508-695-8758; 
Sis. Mgr: Heather Edwards .................... A·1748 

MINNTRONICS CORPORATION, 2599 WhHe Bear Ave., 
St Paul, MN 55109, Tel: 612-77()'5247 

MINOR RUBBER CO, INC., Ackerman St, Bioomlield, NJ 
07003, Tel: 201-338-6800, 800-631-6574, TELEX: 
138817; Sis. Mgr: Stan Messing 

MISCO/MINNEAPOLIS SPEAKER CO, 3806 Grand 
Avenue, Minneapolis, MN 55409, Tel: 612-625-1010; FSC 
No.: 14208; Sis. Mgr: Don Ringham 

MITEC ELECTRONICS, 104 Gun Avenue, Pointe Claire, 
Quebec, Canada H9R 3X3, Tel: 514-6!j4-6686, TWX: 51()' 
101-2790, FAX: 514-694-3814; FSC No.: FSCM 38494; 
Empl.: 100; Sis. Mgr: M. Monzon 

MITEL SEMICONDUCTOR, Mitel Corp., P. O. Box 
13320, Kanata, ON,Canada K2K lX5, Tel: 613-592-5630, 
TELEX: 053-3221, TWX: 61().562-8529; Empl.: 700; Sis. 
Mgr: Howard Tweddle; Dis!. Mgr: Howard Tweddle 

MITEQ INC., 100 Davids Drive, Hauppauge, NY 11788, Tel: 
516-438-7400, TELEX: 6718148, FAX: 516-864-1586; 
EmpL: 200 

742 North American offices only. For ~orldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
MITRONICS, 2908 Oregon Court - Bldg. ~2, Torrance, CA 

90503, Tel: 213-320-7011 

MITSUBISHI ELECTRONICS, 991 Knox Street. Torrance. 
CA 90502, Tel: 213-515-3993, TElEX: 06-4703-M USA 
LSA, 1WX: 66-4787-MELA TRNC; EmpL: 423; Sis. Mgr: 
MikeFost ... 

MITSUBISHI ELCTRNS. AMERICA; INC, 
Semlconductor Div, 1050 East Arques Ave., Sunnyvale, 
CA 94086, Tei: 406-730-5900, TElEX: 172296, 1WX: 910-
339-9549, FAX: 406-749-0453; EmpL: 105; SIs. Mgr: John 
Zucker; Dist. Mgr: Bob Olszewski 

MITSUMI ELEC. CO., L TO, 8-2, 8-Chome, Kokuryo, 
Chofu-City, Tokyo, Japan. Tel: 489-5333, TElEX: 
J288461 J24935; EmpL: 1700; SIs. Mgr: H. Sato; Dist. 
Mgr: U. Nishimura 

MIYAKAWA AMERICA CORP, 408 E. Devon Ave., Elk 
Grove Village, IL 60007, Tel: 312-640-0515, FAX: 312-640-
0531 

MIZAR, INC, 20 Yorkton Court. Sl Pau~ MN 55117, Tei: 
612-224-8941, TElEX: 469542; EmpL: 35; SIs. Mgr: 
Wimarn K Simons 

MKC ELECTRONICS CORP, 9205 Quivira Road, 
Overland Park, KS 66215, Tel: 913-894-9711; EmpL: 26 

MKS INSTRUMENTS, INC, Six ShaHuck Road, Andov ... , 
MA 01810, Tel: 617-975-2350, TElEX: 94-9375, FAX: 617-
975-0094; EmpL: 350 

MOBILE-TRONICS CO, INC, Box 1022, Tustin, CA 
92660, Tel: 714-546-0884; Empl: 2 

MODERN CONTROLS CORP, 2233 IndL Blvd, 
Sarasota, FL 33580, Tei: 813-355-5183; FSC No.: 66258; 
ErnpL: 9 

MODICON PR~RAMMABLE CONTROL DIV., 
Gould Inc, P.O. Box 83 S.v.S, Andover, MA 01810, Tel: 
617-475-4700, TElEX: 94-7402, 1WX: 710-347-6610; Sis. 
Mgr: Steven Mader (PC's); Dist. Mgr: George Dannecker 
(Micro 84) 

MODULAR AUDIO PRODUCTS, Modular Devices, 
Inc.. 50 Orville Dr, Bohemia, NY 11716, Tel: 516-567-
9620; Sis. Mgr: C. Liplman 

MODULAR DEVICES, Brookhaven R&D Plaza, 1 Roned 
Ad., Shirley, NY 11967, Tel: 516-345-3100, TElEX: 
4949781 ; FSC No.:52202; Empl: 65; Sis. Mgr: C. Liplman 
.................................... 001846-1847,2128 

Local Sales Offices & Reps 
GA Roswei~ Electro Comp. Sis. ........... 404-992-2344 
MD Linthicum. Advanced T echnlg. Sis., Inc. 

.. . .. . . . . . . . . .. . .. . . .. . . . . . .. . .. . . . .. .. 301-789-9360 
NH Manchest ... , Northeast Comps. ....... 603-627-7242 
NY Wan1agh, Tri-Tek Assocs.............. 516-221-7600 

MODULAR DEVICES INC, 4115 Spencer Sl, Torrance, 
CA 90503, Tel: 213-542-8561, FAX: 213-371-6331; EmpL: 
90; Sis. Mgr: A. C. Augusta 

MODULAR SYSTEMS, INC, 905 Albemarle Sl, 
Charlottesville, VA 22901, Tel: 804-295-7882; EmpL: 9; 
SIs. Mgr: H. N. Patel 

MODUTEC, 18 Marshall Sl, Norwalk. CT 06854, Tel: 203-
853-3836, 1WX: 710-466-2039, FAX: 203-853-2147; 
Empl:300 

MOISTURE REGISTER PRODUCTS DIV, Aqua 
Measure Instrument Co, 2583 Pomona Blvd., Pomona, 
CA 91766-3267, Tei: 714-594-5545, TElEX: 6503137369 
MRP; EmpL: 25; Sis. Mgr: G. Dean Curd 

MOLDCON. Div. of K & M Electronics. 221 Interstate Dr, 
W. Springfield. MA 01089, Tel: 413-736-0371, TWX: 710-
350-6483; EmpL: 200; SIs. Mgr: Robert Krzynowek 

MOLDTRONICS, INC, 703 Rogers Sl, Downers Grove, IL 
60515, Tei: 312-968-7000, FAX: 312-968-5068; EmpL: 
140; SIs. Mgr: Jack Baal 

___ fII)olecu 
tJJP'!',,~e~----

FAX: 201-938-3189 
MOLECU-WIRE, p.o. Box 495, Farmingdale, NJ 07727, 

Tel: 201-938-9473, 1WX: 710-723-6843; Empl.: 125 
. ..... .. ... ..... .... .. . . ......... .. .. .... .. C·1865-1869 

Local Sales Offices & Reps 
CA Montrose, Roger D. Dahl .............. 213-245-3817 
CT Orange. KLS Sis. ..................... 203-795-6210 
MO Independence, Hi Tech Gen. .......... 816-796-6684 
KY Louisville, Waddle & Assocs. .......... 502-897-6419 
NC Charlotte, QED ....................... 704-525-3053 
PA Ligonier, PattllfSOn EIec. .............. 412-236-6238 
WA Seattle, Comptronics ................. 206-284-4842 
WI Mequon, Robco ...................... 414-241-3348 

~® 
molex 
\...J 

FAX: 312-969-1352 
"!IOLEX, INC_, 2222 Wellington Ct. Lisle, IL 60532, Tel: 

312-969-4550, TElEX: 25-4069; Empl.: 5000; Sis. Mgr: Ed 
Parkinson; Dis!. Mgr: Dave Root ............... a·1775; 

C·1464-1467, 1871 

Local Sales Offices & Reps 
CA Laguna Hills, Molex . . . . . . . . . . . . . . . . . .. 714-566-0950 
CA Milpitas. Molex ....................... 406-946-4700 
CO Englewood, Molex ....... . . . . . . . . . . . .. 303-779-8321 
GA Atlanta, Molex ........................ 404-396-6120 
IL Lisle, Molex .......................... 312-969-4550 
IN Indianapolis, Molex ................... 317-299-0099 
KY Louisville, Molex ......... , . . . . . . . . . . .. 502-245-8337 
MA Wobum. Molex ....................... 617-935-8983 
MI Troy, Molex ........................... 313-879-7400 
TX Dallas. Molex ......................... 214-931-0999 

Local Distributors 
AL Huntsville, HamiHon/Avnet ........... 205-837-7210 
AL Huntsville, lime Elctrns. .............. 205-721-1133 
p;z. Chandl ... , HamiHon Avnet . . .. . . . . .. . .. 602-961-6400 
p;z. TIIfnPB, Harper 5.I.D. .................. 602-967-1464 
p;z. T...npe, lime Elctms. ................. 602-967-2000 
AR Fl Smith, CarHon Bates .. .. .. . . .. .. ... 501-646-8201 
AR Little Rock, CarHon Bates .......... ... 501-562-9100 
AR Pine Buff, CarHon Bates .............. 501-535-1354 
AR Springdale, CarHon Bates ............. 501-756-5012 
CA Anaheim. lime Elctms. ............... 714-937-0911 
CA Chatsworth, HarniRon Avnet .......... 818-700-1222 
CA Chatsworth, lime EIctrns. ............. 818-998-7200 
CA Conl>Ion, Harper 5.1.D. .. 8QO-253-5527,213-979-5090 
CA Costa Mesa, Avnet Elctms. ........ ,.. 714-754-6111 
CA Costa Mesa, HamiHon Electro SIs. .... 714-641-4110 
CA Culv ... City, HamiRon Avnet ........... 213-558-2143 
CA EI Segundo, Force Elctms. ............. 213-772-1324, 

714-522-1324 
CA Garden Grove, Richey West"'" Elctms. Ltd 

......................... 800-227-Q060,714-895-0060 
CA Gardena. HamiRon Avnet ............. 213-217-6700 
CA Ontario, HamiRon Avnet .............. 714-989-4602 
CA 5. San Francisco, Pet ... s-de Laet ..... 415-873-9595 
CA Sacramento, HarniHon Avnet . . . . . . . . .. 916-920-3150 
CA San Diego, Force Elctms. ............. 619-569-9661 
CA San Diego, HamiRon Avnet ........... 619-571-7510 
CA San Diego, Harper S.I.D. .............. 619-578-2500 
CA San Diego, Richey West"'" Elctms. Lid. 

....................................... 619-271-4511 
CA San Diego, lime EIctrns. . . . . . . . . . . . . .. 619-586-1331 
CA San Jose, Force Elctms. .............. 408-435-1324 
CA San Jose, Richey West"'" Elctms. Ltd. 

CA Sunnyvale, HamiHon Avnet .......... . 
CA Sunnyvale, HamiHon Avnet .......... . 
CA Sunnyvale, Harper 5.1.D. . ............ . 
CA Sunnyvale, lime EIctrns. ............. . 
CA Torrance. lime Elctrns. .............. . 
CO Denv ... , Integrated Elctms. ........... . 
CO Englewood, HamiHon Avent .......... . 
CO Englewood, lime Elctms. ........... .. 
CO Wheatridge, Ball Inds. ............... .. 
CT Bathe~ Heilind Elctms. .............. .. 
CT Cheshire, lime EIctrns. .............. . 
CT Danbury, HamiRon Avnet ........... .. 
CT MiHord, RC Comps. ................. .. 
FL Ft Lauderdale, HamiHon Avne1 ...... . 
FL Fl Lauderdale, lime Elctms. .•........ 
FL Orlando. lime Elclms. ............... . 
FL Sl PetllfSburg, HamiHon Avnet ....... . 
FL Wint ... PI<., HamiRon Avnet ........... . 
GA Atlanta, Electro Air Corp. ............ : . 
GA Norcross, HamiRon Avnet .....•....... 
GA Norcross, lime Elctms. ............. .. 
IL Bensenville, HamiRonl Avnet ......... . 
IL Chicago, Waidom Elctms. Inc. ....... . 
IL Crystal Lake, Sul>-SIIfn Inc .......... , . 
IL Ml Prospect, Magnuson Elctms. .... .. 
IL Wood Dale, lime Elctrns. ........... .. 
IN Carmel, HamiRon Avnet .............. . 

406-432-7100 
408-743-3355 
408-743-3000 
406-747-<l333 
406-734-9888 
213-320-0880 
303-292-6121 
303-740-1000 
303-799-8851 
303-424-1985 
203-797-6600 
203-271-3200 
203-797-2600 
203-874-0006 
305-979-2802 
305-974-4600 
305-841-6565 
813-576-3930 
305-628-3888 
404-351-3545 
404-447-7500 
404-448-4448 
312-86o-noo 
312-585-1212 
312-782-3954 
312-956-0700 
312-350-0610 
317-844-9333 

MOLON 
IN Indianapolis, Gateway Megatech ...... 317-844-3906 
IA Cedar Rapids, HamiRon Avnet ........ 319-362-4757 
KS Ov ... land PI<., HarniR9n Avnet ......... 913-888-8900 
KY Lexington, HarniHon Avnet ............ 606-259-1475 
LA Shreveport. CarRon Bates ............ 318-636-9975 
MD Baltimore, HamiRon Avnet ............ 301-995-3500 
MD Columbus, lime Elctrns. ..... ' ......... 301-964-3090 
MD Savage, Pyttronic Inds. ............... 301-792-0780 
MA Canton, Richey/lmpact EIctrns. Ltd ... 617-821-1500 
MA Peabody, HamiRon Avnet ............. 617-532-3701 
MA Peabody, lime EIctrns. ............... 617-532-6200 
MA Wilmington, Heilind Elctms. ........... 617-657-4870 
MA Wilmington. RC Jaco ................. 617-273-1880 
MA Wilmington SAl. ... . . . . . .. . . . . . .. .. ... 616-657-5700 
MI Ann Arbor, Gateway Megatech ....... 313-761-2980 
MI Grand Rapids. Gateway Megatech . . .. 616-243-6605 
MI Livonia. GatewaY Megatech ... :...... 313-522-4700 
MI Troy, Empire EIctrns. .................. 313-585-8130 
MN Bloomington, limeEIctrns. ........... 612-944-9192 
MN Minneapolis, IndL Comps. .............. 612-831-2666 
MN Minnetonka, HamiHon Avnet .......... 612.932-Q600 
MO Earth City, HamiHon Avnet ............ 314-344-1200 
MO Sl Charles, Lectronix .... 8QO-325-3348,314-946-8424 
MO Sl Louis, lime EIctrns. ............... 314-391-6444 
NH Manehest ... , HarniRon Avnet .......... 603-624-9400 
NJ Camden Gen. Radio ................. 609-964-8560 
NJ Cherry Hill, HamiRon Avnet ........... 609-424-0100 
NJ Clifton, JMAR EIctrns. .. .. .. .. .. .. .. ... 201-772-6400 
NJ Fairfield, HamiRon Avnet ........... ,.. 201-575-3390 
NJ Lake Hiawatha, lime Elctms. ......... 201-316-8644 
NM Albuqu ... que, HamiRon Avnet ......... 505-765-1500 
NY Buffalo, Summit Dists. ................ 716-887-2600 
NY E. Syracuse, lime Elctms. ............ 315-432-0355 
NY Hauppauge. lime Elctms. . . . . . . . . . . . .. 516-273-0100 
NY Melville, Diplomat Westates ........... 516-454-6334 
NY Melville, SAl. ......................... 516-293-2710 
NY Rochest ... , HamiRon Avnet ........... 716-475-9130 
NY Rochester, SAL ...................... 716-334-8110 
NY Syracuse, HamiHon Avnet ...... 315-437-2641/2541 
NC Charlotte, lime EIctrns. ............... 704-522-7600 
NC Raleigh, HarniRon Avnet .............. 919-878-0819 
NC Raleigh. Resoo/Raleigh .............. 919-781-5700 
OH Cleveland, HamiHon Avnet ........ , .... 216-831-3500 
OH Columbus, Galeway Megatech ....... 614-447-0222 
OH Dayton, HamiRon Avnet ... 513-439-6700 
OH Dublin, lime Elctms. . . . .. . . . 614-761-1100 
OH Solon, HamiRon Avnet ............... 218-349-5100 
OH Westerville, HamiHon Avnet .... 614-882-7004 
OH Wickliffe, Gateway Megatech .. 218-944-5801 
OH Willoughby, Gateway Megatech .... . 8QO-331-782& 

218-953-0333 
OK Oklahoma City, CarRon Bates ......... 405-691-4448 
OK Tulsa, CarRon Bates .................. 918-250-1628 
OK Tulsa. HamiRon Avnet ................ 918-252-7297 
OR Lake Oswego, HamiRon Avnet ........ 503-635-8157 
OR Portland Radar EIec. ................. 503-232-3404 
OR Portland lime Elctms. . . . . . . . . . . . . . . .. 503-684-3780 
PA King of Prussia,.lime EIctrns. ......... 215-337-0900 
PA McKean, Advacom ................... 814-476-7774 
PA Montgomeryville, Pyttronic Inds. . . . . . .. 215-643-2850 
PA Piltsburg. HamiRon Avnet ............. 412-281-4150 
TN Hixson. Techni-Tronics, Inc. ........... 615-842-0514 
TN MllfnPhis, CarRon Bates .............. 901-385-3539 
TN Nashville, CarHon Bates .............. 615-244-3562 
TX Austin, HamiRon Avnet ............... 512-837-8911 
TX Austin, Kent EIctrns. .................. 512-834-1900 
TX Austin, lime Elctms. .................. 512-339-3051 
TX CarrolRon, lime Elctrns. .............. 214-241-7441 
TX DallaS. Force Elctms. ................. 214-247-9955 
TX Houston, Force Elctms. ..•............ 713-561-8644 
TX Houston, Kent Elctms. ................ 713-780-7770 
TX Houston, lime Elctms. .. .. . .. . .. .. .... 713-53Q-0800 
TX Irving. HamiRon Avnet ................ 214-550-6111 
TX Irving. Harper 5.ID. ................... 214-621-0500 
TX Richardson. Kent EIctrns. ............. 214-669-2600 
TX S1aHord, HamiRon Avnet .............. 713-240-7733 
TX Texarkana. CarHon Bates ............. 214-792-6923 
UT N. san Lake City, Integrated Elctms. .. 801-298-1869 
UT san Lake City, Beillnds. .............. 801-972-6969 
UT SaR Lake City, HamiRon Avnet .. .. . ... 801-972-2600 
UT san Lake City, TIme EIctrns. .......... 801-973-8181 
UT West Valley, lime Elctrns. ............ 801-973-8181 
WA Ballevue, HamiHon Avnet ............. 206-643-3950 
WA Redmond. lime Elctms. .............. 206-882-1600 
WA Richland, Radar EIec. ................. 509-943-8336 
WA SeaHIe, Radar Elec. .. .. .. .. .. .. .. .. ... 206-282-2511 
WA Spokane, Radar Elec .................. 509-747-3053 
WI New Berlin, HarniHon Avnet ........... 414-784-4510 

MOll ENERGY LIMITED, 3958 Myrtle Sl, Bunaby, Be, 
Canada VSC 4G2, Tel: 604-437-6927, TElEX: 04-356708, 
FAX: 604-437-5195; FSC No.: 6140; Empl.: 160; SIs.Mgr: 
Mary Connolly; Dis!. Mgr: Noulan Bowker 

MOLON MOTOR & COIL CORP, 3737 Industrial Ave., 
RollingMeadOws,1L 60008, Tel: 312-259-8700, 1WX: 910-
'687-0428; EmpL: 350; Sis. Mgr: J . .Bailey 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 743 



MONITO 
MONITOR LABORATORIES, INC. 10180 Scripps 

RanctI Blvd., San Diego, CA 92131, Tel: 619-578-5080, 
T8..EX: 182794; EmpL: 96; SIs. MgT; Paul Stenberg 

ESE 
.4.; •••. p.W 

IPC 

FAX: 619-434-0255 
MONITOR PRODUCTS CO., INC. 502 Via Del Monte, 

Oceanside, CA 92054, Tel: 619-433-4510, ESYLNK: 629 
5085;FSC .No.: 54331; EmpL: 65; . SIs. MgT: Matthew J. 
MuMhill; Dist. MgI; Matthew J. MuMhili 
••••••••. .••.•. .. . .. ... ..... ... ....... ..... A·1426-1427 

Local Sales Offices & Reps 
AL Huntsville, CSR EIctms. . . . • • . . . • • . . . . • 205-533-2444 
AZ Phoenix, Eitron ....................... 602-266-2164 
CA Los Angeles, MonRor Prods. Co. ...... 619-433-4510 
CA Mountain View, Straube Assocs. ...... 415-969-6060 
CA Orange County, Monitor Prods. Co. ... 618-433-4510 
CO Aurora, EJectrodyne . . • . . . . . . . . . . . . • . . . 303-695-6903 
CT BIooIiIfieId, Zaslow Sis., Inc............ 203-242-7781 
FL Apopka, Tech Aep Assocs. ........... 813-576-9900 
FL Ft Lauderdale, Tech Rep Assocs...... 813-576-9900 
FL Lake Worth, Tec~ep Assocs. ....... 813-576-9900 
FL St Petersburg, Teclt-Aep Assocs...... 813-576-9900 
GA Allanta, CSA Elclms. .. .. .. .. .. .. .. .. .. 404-396-3720 
MA WestbOro, Zaslow Sis., Inc. ........... 617-393-8150 
MN Eden Prairie, EIctm.lnl1Qvalors ....... 612-941-0830 
NY Fayetteville, C. W. Floring & Assocs. .. 315-637-4552 
NY Poughkeepsie, c. W. Floring & Assocs. 

NY Soottsville, C. W. Floring & Assocs. .. . 
NO Raleigh, CSR EIctms. ................ . 
PA Gladwyne, J. S. Wurts Co. .......... .. 
TN Knoxville, CSR EIctms. ............. .. 
TX AuaIIn, M1~ Assocs. .............. . 
TX Houston, MI~ Assocs. .......... .. 
TX Richardson, MI~Aep Assocs. ......•... 

Local Distributors 
AI. Huntsville, Component Distrs. Inc. .... 
AI. Huntsville, Resistacap, Inc ...........•. 
AZ T~ Harper SiD .................. . 
AR Uttle Rock, Component Distrs. Inc. .. . 
CA Compton, H8IJl8I' SID ................ . 
CA San Diego, H8IJl8I' SlD " ............. .. 
CA San Diego, Neumann EIctms. ........ . 
CA Sherman oaks, Delay Une Distrs. .•.•• 
CA Sunnyvale, H8Ip8I' SlD .............. .. 
CA Tustin, Added Value EIctms. ........ .. 
CO Wheatridge, Added Value Elctm ..••..• 
FL Ft Lauderdale, Component Distrs., Inc. 

FL Melbourne, Aome EIctms. ............ . 
GA Norcross, Component Distrs., Inc. .... . 
IL Bensenville, VOY8!J8r EIctms. ........• 
MA Hudson, DSC, Inc. .................. .. 
MN Fridley, VOY8!J8r EIctms. ............ .. 
NY Johnson CRy, Help Elctms. ......... .. 
NO Greensboro, Golden Elctms. .........• 
TX Dallas, Component Distrs. Inc. : ...... . 
TX Fort Worth, C & W Supply ......... , .. 
TX Richardson, H8IJl8I' SID .............. . 
VA Falls Church, Component Distrs. Inc. 

914-471-2973 
716-889-4614 
919-878-9200 
215-649-6300 
615-673-0222 
512-346-6331 
713-444-2557 
214-644-6731 

205-883-7501 
205-883-4270 
602-967-1464 
501-227-6305 
213-979-5090 
619-560-8545 
619-695-3005 
818-966-9455 
408-747-0333 
714-259-6258 
303-422-1701 

305-723-8674 
305-242-8151 
404-441-3320 
312-773-4900 
617-562-8920 
612-571-7766 
607-729-3526 
919-294-4653 
214-644-0373 
817-83Hl395 
214-235-3177 

703-241-8227 

MONOLITHIC SYS. 84lnvemessCircle E., Englewood, CO 
80112, Tel: 303-790-7400, T8..EX: 45-4496; EmpL: 100; 
SIs. Mgr; Mike Hart 

MONSANTO CO. 800 N. Undbergh Blvd., St Louis, MO 
63167, Tel: 314-694-1 000, T8..EX: 44-7282; EmpL: 50,000 

MONTEK MICROSYSTEMS, P.O. Box 1845, Huntsville, 
AL 35807, Tel: 205-723-2927; Sis. MgT" Paul Rainosek; 
Dist. MgI" Paul Rainosek 

MOODY TOOLS, INC. 43 Crompton Ave., E Greenwich, AI 
02818, Tel: 401-885-0911; EmpL: 11; SIs. Mgr" J. H. 
Moody; Dis!. Mgr" 0 .H. Moody 

J. L MOON & COMPANY, 11323 East 20 Street, TUlsa, 
OK 74128, Tel: 918-234-6330; EmpL: 5; SIs. Mgr; Karen 
Moon; Dist. MgT; Karen Duggan 

MORRIS, J.t. CO. 372 Elm St, Southbridge, MA 01550, Tel: 
617-764-4394, FAX: 617-764-7350; FSC No.: 95548; 
EmpL: 30 

Manufacturers and Sales Offices ·Directory 

MORRIS ENTERPRISES, 16799 Schoenborn St, 
Sepulveda, CA 91343, Tel: 818-894'9103, " T8..EX: 6-
74681, TWX: 91l>-496-1525; FSC No,: 54918;EmpL: 50; 
SIs. MgT: J. Dumpert 

MORS TECHNOLOGIES INC. Mors Group-France, 
3430 Griffith, St Laurent, Quebec, Canada H4T jA7, Tel: 
514-735-4411, T8..EX: 05-824132, FAX: 514-735-8000; 
SIs: MgT; Christian Acard; Dist. Mgr; Christian Acard 

MOTION CONTROL. DEVICES, An EG & G Torque 
Systems Co. 80 Sledman St, Lowel~ MA 01851, Tel: 
617-454-3407, FAX: 617-1124-0254; Empl.: 25; Sis. Mgr" 
Carl M. Pauli 

MOTION CONTROL GROUP, American Precision 
Industries, 3229 Roymar Ad., Oceanside, CA 92054, Tel: 
619-439-7500, T8..EX: 18-1196; FSC No.: 32423; Empl.: 
100; SIs. MgT: Andrew Boyer 

MOTION SENSORS, INC. 12 Park SJree~ Cranford, NJ 
07701, Tel: 201-925-3553; EmpL: 6; SIs. Mgr: Arthur 
Bergman 

MOTOROLA CERAMIC PRODUCTs, Components 
Division, 4800 Alameda Blvd N.E., Albuquerque, IIt.1 
87113, Tel: 505-822-8801, TELEX: 4999100; ErnpL:25O; 
SIs. Mgr" Torn Gilder 

MOTOROLA INC., Auto. & Indl Elctms. Grp., 1299 E 
Algonquin Ad., Schaumburg, IL 60196, Tel: 312-576-4850, 
T8..EX: 4999036 MOT APD; SIs. Mgr; Jay A Bonk 

MOTOROLA, INC. Compt Divs. Clock Oscillator 
Dept, 2553 N. Edgington, Franklin Park, IL 60131, Tel: 
312-451-1000, TELEX: 4990104, TWX: 910-255-4619; 
ErnpL: 1400; Sis. Mgr" Ed Feldman 

MOTOROLA MICROELECTRONICS DIV. 8000 W. 
Sunrise, Ft Lauderdale, FL 33322 

MOTOROLA SEMICONDUCTOR PRODS. SECTOR, 
3102 North 56th Street, Phoenix, AZ 85018-6606, Tel: 602-
244-6900, TWX: 910-951-1334, FAX: 802-952-4002; FSC 
No.: 04713; SIs. Mg,: Brian Hi~on; Dis!. Mg,: Bruce 
Brammer 

MOTOR TECHNOLOGY. INC., 2798 Culver Ave., 
Dayton, OH 45429, Tel: 513-294-1041, FAX: 513-294-
8336; Empl.: 35 .......................... B.1239-1241 

Local Sales Offices & Reps 
OH Dayton, Motor Technology, Inc. ....... 513-294-1041 

MOTOR-TRONICS, INC., 2142 Industrial Ct., Bldg. 'F', 
Vista, CA 92063, Tel: 619-727-7430; SIs. Mgr: Bill Unko 

MOTRONICS CORP. 15 Industrial Park, Little Falls, NY 
13365, Tel: 315-623-4050; Empl.: 90; _ SIs. Mgr: 0H0 
Demuth 

MOUSER ELECTRONICS, 11433 Woodside Ave., 
Santee, CA 92071, Tel: 619-449-2222, TWX: 91Q..331-
1175; EmpL: 200; SIs. Mgr" J. L Kahler 

MOUSER ELECTRONICS, 2401 Hwy. 287 North, 
Mansfield, TX 76063, Tel: 817-483-4422, TWX: 510-801-
0375; ErnpL: 200; SIs. MgT; D. L Niedecken 

MOXNESS PRODUCTS, INC" Versa Technologies, 
1914 Indiana St, Aacine, WI 53405, Tel: 414-554-5050, 
800-558-5706, FAX: 414-554-2321; EmpL: 300; SIs. Mgr" 
Thomas D. Hynes; Dis!. Mgr: Thomas D. Hynes 

MPB CORP., Miniature Precision Bearings Div. 
Precision Park, Keene, NH 03431, Tel: 803-352-<l310, 
TWX: 710-366-1801; Empl.: 1600; Dist. Mgr: R F. Chartier 

MPB CORPORATION, Split Ballbearing Division, 
Highway 4, Lebanon, NH 03766 

MPC, Div. of Consulting Systems. RFD No.1, Box 
441, Fremont, NH 03044, Tel: 603-642-5913, FAX: 603-
642-5913; SIs. Mgr" W. Morse ................. 001846 

LocaJ Distributors 
TN Knoxville, IndL Elctms. ................ 615-573-7135 

MPI, 4426. S. Cenlury Dr. Sa~ Lake CRy, lIT 84107, Tel: 800-
821-8848; SIs. Mgr" Jamie Johnston 

MSC TECHNOLOGIES, INC. 2600 San Tomas 
Expressway, Santa Clara, CA 95051, Tel: 408-988-0211, 
TELEX: 467848; SIs.' Mgr: David WIlkoWski; Dis!. Mgr: 
Alan Pettit 

MSI DATA CORP. 340 Fischer Ave., Costa Mesa, CA 
92826, Tel: 714-549-6000, TWX: 910-595-1719; EmpL: 
700; SIs. MgT; Jack Bertch; Dist. MgT; Janis Agopran 

MSI ELECTRONICS, INC. 34-32 57thSt, Woodside, NY 
11377, Tel: 718-872-6500, T8..EX:426407, FAX: 718-397-
0972; FSC No.: 18518; ErnpL: 22; SIs. Mgr; A Lederman 

Local Se/es Offices & Reps 
AZ Glendale, Fetty/Schoenduve .......... 602-241-9009 
CA San Diego, Fetty/Schoenduve ........ 619-292-5136 
CA EI Segundo, Fetty/Schoenduve . .. .•.• 213-322-4991 
CA Palo Alto, Tri-Aep..................... 415-965-1822 
FL Ughlhouse PI., R C. Simon & Co. ..... 305-941-2757 
FL ~iverview, R C. Simon & Co. ......... 813-689-1947 
IL McHenry, Mesa, Inc. ... :.............. 815-344-2820 
IN Ft Wayne, Menze Sis. Inc. ............ 219-747-5616 
MD Laurel, CSDS Inc. .............. .. .. .. • 301-490-3800 
MA Framingham, Slone Comp. Sis. ....... 617-875-3266 
PA Elkins Park, Arnold Assocs. ........... 215-887-7870 
TX Richardson, Eagle Mktg. Inc. .......... 214-238-5356 

MTE CORP. 7901 W. CNnton Ave., P.O. Box 23957, 
Milwaukee, WI 53223, Tel: 414-358-5300; SIs. MgI; T. 
Kellner 

MTI TECHNOLOGY CORPORATION, 6385 Rose Lane, 
C81pinteria, CA 93013, Tel: 805-664-6676, FAX: 805-684-
6319; SIs. Mgr" William Henrikson 

FAX: 605-665-1709 
M-TRON INDUSTRIES, P.O. Box 630, E Hwy. 50, 

Yankton, SO 57078, Tel: 605-665-8321, TWX: 910-868-
3603; FSC No.: 23875; EmpL: 110; SIs. Mgr; S. D. Sinlder 
....................... " ........ " .... ...... A·1428-1429 

Local Se/es Offices & Reps 
AL Huntsville, Hughes Assocs. ........... 205-533-9108 
AZ Phoenix, Howe & Howe Sis., Inc. .. ,. .. 802-264-7971 
CA San Diego, Bestronics ................ 619-693-1111 
CA Sunnyvale, Eleclec Sis. Inc. ........... 408-747-1722 
CA lllousand oaks, SC Cubed . . . • . . . • • . • 805-496-7307 
CA Tustin, SC Cubed..................... 71~731-9206 
CO Uttleton, Simpson Assoc. ............. 303-794-8381 
CT Broad Brook, Comptech •..•....••.... 203-823-8014 
CT Torrington, Phoenix Sis. ...•.... " ....• 203-496-7709 
FL Ft Lauderdale, axl of Florida .•..•. • • . 305-978-0120 
FL Orlando, axl of Florida ............... 813-894-4556 
FL St Petersburg, axl of Florida ......... 813-894-4556 
GA Norcross, Hughes Assocs. ... . . . . . . . .. 404-662-1587 
IL Arlington Hg1s., Micro Sis. .... .... .. .. . 312-956-1000 
IN Ft Wayne, Alpha Tech, Inc. ........... 219-447-()()40 
IA West Des Moines, SPS Assoc. ........ 515-225-0807 
KS Olathe, SPS Assoc. ................... 913-764-4460 
MD Hunt Valley, Eagle Sis. .. .. .. .. .. .. .. .. 301-886-3930 
MA Tyngsboro, CompIech, Inc............. 617-849-3030 
MI Detroit, Rathsburg Assoc. ............. 313-559-9700 
MN Eden Prairie, Com-Tek Sis. ........... 612-941-7181 
MS Corinth, Hughes Assocs.lnc........... 801-287-2915 
MO Earth CHy, SPS Assoc................. 314-291-0520 
NE Panama, SPS Assoc. ................. 913-764-4460 
NJ E. Brunswick, Winch Sis. Assocs. ..... 201-813-1515 
NJ MarHon, Naudain Assoc., Inc. ..•...... 609-963-5300 
NM Albuquerque, Syntech ................ 505-266-7951 
NY Pittsford, James E Zimrnennan Sis. ... 716-361-3186 
NY Plainview, Winch Sis. Assocs. ......... 516-881-3163" 
NO Matthews, ADi ........................ 704-847-4323 
NO Smithfield, ADI ........................ 919-934-8136 
OH Dayton, Lyons Corp. .................. 513-278-0714' 
OH Aichfield, Lyons Corp. ... ... . .. .. .. .... 216-659-8224 
OH Weslerville,Lyons Corp. .............. 614-895-1447 

'TX Austin, Texorna Tech: SIs. ............ 512-331-4694 
TX Freeport, Texoma Tech. SIs. .......... 409-233-8192 
TX Houston, Texorna Tech. SIs. ...... ,... 713-462-1432 
TX Lewisville, Texorna Tech. Sis. ......... 214-324-8097 
lIT Midvale, Simpson Assoc. ............. 801-568-3691 
WA Aadmond, Quadra Sis. •. . • . . • . . • . . . . .. 206-883-3550 
WI Menominee, Micro Sales Inc. ......... 414-25H)151 
Can Mississaqua, Ontario, John Weiss Co. 

. .. .. . .. .. .. .. . . .. . .. . .. .. .. .. .. .. . .... 416-673-0011 
Can Nepean, Ontario, John Weiss Co. ..... 613-825-0545 
Can St Laurent, Quebec, John Weiss Co. 

Can Vancouver, B. C. John Weiss Co .....• 

Local Distributors 
AL Huntsville, Bell IrIds. ................ .. 
AL Huntsville, Pioneer Eictms. ..•..•...•.. 
AZ Phoenix, Slerling Elect .............. . 

514-377-5022 
604-873-1112 

205-637-1074 
205-637-9300 
602-266-2121 

744 North American offices only. For worldwide reps & distributorS, see Vol. w. EEM 1988 



Manufacturers and Sales Offices Directory 
AZ Phoenix, Wyle Distr. Grp. ............. 602-866-2888 
AZ Tempe, Betllnds. •............•....... 602-966-7800 
AR Little Rock. CarRon-Bates . . . . . . . . . . . .. 501-562-9100 
CA Agoura, Image Elclrns. ................ 818-70N)911 
CA Calabasas, WyIe Labs. . • . . . . . . . . . . . . . . 818-88()'9000 
CA EI Segundo, WyIe tabs: . , . . . . . . . . . . . .. 213-322-8100 
CA Fullerton. Pyramid EIcIrns. ............ 714-773-0781 
CA Garden Grove. Bellinds. .............. 714-895-7801 
CA Gardena, Bell Inds. ...•............... 213-5i 5-1800 
CA Irvine. Wyle .•... . . . . . . . . . . . . . . . . . . . . .. 714-863-9953 
CA Los Angeles, Bell Inds. .. . . . . . . . . . . . . .. 213-826-6778 
CA Orange, Ayno EIcIrns. .......•........ 714-637-0200 
CA Rancho Cordova, Wyle ............... 916-638-5282 
CA Sacramento. Bellinds. ...•............ 916-969-3100 
CA San Diego. Bellinds. . . . . . . . . . . . . • . . • .. 619-266-1277 
CA San Diego, Ayno Elclms. ............. 619-453-8430 
CA San Diego, Wyle . . . . . . . . . . . . . . . . . . . • .. 619-565-9171 
CA San Jose. Compass Comps. .......... 406-432-7525 
CA Santa Clara, Pyramid .•............•.. 408-727-9810 
CA Santa Clara, Wyle Distr. Grp. .......... 408-727-2500 
CA Stanton, Inductive Comp/Crystal ..... 714-828-3420 
CA Sunnyvale. Bellinds. . . • . . . . . . . . . . . . . .. 408-734-8570 
CA Thousand Oaks, Bellinds. ............ 805-499-6821 
CA Tustin. Image Elclrns. .. . . . . . . . . . . . . . . . 714-259-0900 
CO Englewood, Sterting Elclms. .......... 303-796-7338 
CO Thom1on, Wyle Distr. Grp ............. 303-457-9953 
CO Wheatridge. Bell Inds. .. . . . . . . . . . . . . . . . 303-424-1985 
CT E. Haven. J. V. Elclms. ................ 203-469-2321 
CT Norwalk, Pioneer Elclms. ............. 203-853-1515 
CT Wallingford, Mid-Slate Elect .......... 203-265-9900 
FL Aftamonte Springs. Pion_ ........... 305-834-9090 
FL Deerfield Ben, Bellinds. .............. 305-421-1997 
FL Deerfield Beach, Pion_ Elclms. ..... 305-428-8877 
FL Ft Lauderdale, Reptron Elclms. ....... 305-735-1112 
FL Largo, Bellinds. ........... : .......... 813-541-4434 
FL Tampa. Reptron Elclms. .............. 813-855-4656 
GA Norcross. Bell Inds. ............. :..... 404-662-0923 
GA Norcross. Pioneer Elctms. ............ 404-448-1711 
GA Norcross. Reptron EIcIms. ............ 404-446-1300 
IL Elk Grove. Pioneer Elclms............. 312-437-9680 
IL Elk Grove V~ Bellinds. ............... 312-64()'1910 
IL Schamberg. Reptron Elclms. .... . . . . .. 312-882-1700 
IL Urbana, Bellinds. ..................... 217-328-1077 
IN Ft Wayne. Bellinds. .................. 219-423-3422 
IN Indianapolis, Advent .................. 317-872-4910 
IN Indianapolis, Bellinds. ................ 317-875-8200 
IN Indianapolis, Pion_liN .........•.... 317-849-7300 
IA Cedar Rapids, Advent ................ 319-363-0221 
IA Cedar Rapids, Bellinds. .............. 319-395-0730 
KS Lenexa, Pioneer Elctms. .............. 913-492-0500 
MD BaHimore, Rasco Washington. . . . . . . • . 301-529-0500 
MD Bettsville, Rasco/Waslt .............. 301-937-9100 
MD Gaithersburg. Pion_ ................ 301-921-()660 
MA Billerica, A. W. Mayer Co. Inc. .......•. 617-229-2255 
MA Lexington. Pion_ Elclms. .. . . . . . . . . • . 617-861-9200 
MA Wilmington, J.V. Elclms. . . . .. . . . . . . . . .. 617-657-6523 
MA Winchester, Bellinds. .....•........... 617-729-5800 
MI Ann Arbor, Bellinds. .................. 313-971-9093 
MI 'Farmingfon Hills. Advent EIec. ......•. 313-477-1650 
MI Grand Rapids, Pioneer Elclms. ........ 616-698-1800 
MI Livonia, Pion_ Elctms. .............. 313-525-1800 
MN Bloomington, All American •.. . . . . . . . .. 612-884-2220 
MN Hibbing. Minntech Elctms. ............ 218-262-5228 
MI Livonia, Replron Elclms. .............. 313-525-2700 
MN Minneapolis, Stark Elec. .............. 612-332-1325 
MN Minnetonka, Pio~ . . . . . . . . . . . . . . . . .. 612-935-5444 
MN Minnetonka, Reptron Elclms. . . . . . . . ... 612-938-0000 
MO St Louis, Ric-Ironies.................. 314-576-9816 
NH Judson. Bellinds. ..•.................. 603-882-1133 
NH Nashua, Brevan Elclrns. .............. 603-889-7230 
NJ Berlin, GCI. . . . . . . . . . . . . . . . . . . . . . . . . . .. 609-768-6767 
NJ Mt Laurel, PAC. Elctms. . . . . . . . . . . . . .. 609-234-1940 
NJ Pinebrook, Pion_ Elctms. ........... 201-575-3510 
NM Albuquerque, Bell Inds. ............... 505-292-2700 
NM Albuquerque, Sterling Elect . . . . . . . . . .. 505-884-1900 
NY Binghamton, Pioneer Elclms. ......... 607-748-8211 
NY Bohemia, Key Comps.lnc ............. 518-567-7500 
NY Fairport, Pioneer. . • . . . .. . . . . . . . . . . . . .. 718-381-7070 
NY Long Island, Bellinds. ................ 516-752-9303 
NY Stony Brook, Dove Elclms. ........... 518-689-7733 
NY Woodbury, Pion_ Elctms. .•......... 518-921-8700 
NC Charlotte, Pioneer Elclms. ............ 704-527-8188 
NC Raleigh, Century Elctms. .............. 919-782-2116 
NC Ralejgh, QC Southeast Inc. ........... 919-878-7767 
OH Cleveland, Pion_ Elctms. ........... 218-587-3600 
OH Dayton. Bell Inds. (Industrial) .. . . . . . . .. 513-435-8660 
OH Dayton. Bellinds. (Military)............ 513-434-8231 
OH Dayton. Pion_ Elclms. .............. 513-238-9900 
OH Worthington. Reptron ................. 614-436-6675 
OK Oklahoma City, Radio Inc. ............ 405-789-0741 
OK Tulsa, Anair .. . . . . . .. . • . . . . . . . . . . .. . . .. 918-252-5781 
OK Tulsa, Radio Inc. ...................... 918-587-9123 
OR Hillsboro. WyIe Distr. Grp. .. . . . . . . . . . .. 5Q3-64().60oo 
OR Lake Oswego, Bell Inds. .............. 503-241-4115 
PA Horsham. Pioneer Elclms. ............ 215-674-4000 
PA Norristown. Century Elec. ............. 215-631-5400 
PA Pittsburgh, Pioneer Elclms. •.......... 412-782-2300 
TN Nashville. Bell Inds. ................... 615-367-4400 

TX Austin, Aftair ......................... . 
TX Austin, Pion_ ..................... .. 
TX Austin, Wyle Distr, .................. .. 
TX Dallas, Pion_ Elctrns. .............. . 
TX Houston, ARair .................•..•... 
TX Houston, Pion_ ..............•..•... 
TX Houston, WyIe laboratories ......... . 
TX Richardson, Aftair .................... . 
TX Richardson, Bell Inds. ................ . 
TX Richardson, Wyle Electric ............ . 
UT Sait Lake City, Bell Inds. ............. . 
UT SaR Lake City, Standard Supp ........ . 
UT Sait Lake City, Wyle Distr. Grp ........ . 
VA Richmond, Sterling Elclrns. .......... . 
VA Sterling. Sterling Elclms. ............. . 
WA Bellevue, Bellinds. .................. . 
WA Bellevue, WyIe Distr. Grp ............. . 
WA Ken~ Pyramid Elec ................... . 
WA Redmond, Priebe Elctms ............. . 
WI Milwaukee, Marsh Elect ............. . 
WI Waukesha, Bell Inds. ................ . 
Can Bumeby, BC, RAE Ltd. ............. . 
Can Bumeby, BC, R-A'E Ltd I Carngaard 

Can Calgary, Alberta. Future .............. . 
Can Calgary, AS, Cardinal Elec. Ltd. ...... . 
Can Calgary, AB, Saynor Varah ........... . 
Can Dartmough NS, RAE Ltd. ........... . 
Can Dartmouth, N. S, Saynor Varah ...... . 
Can Downsvie, Ont, RAE Ltd. .......... .. 
Can Downsview, Ont, Future ............. . 
Can Edmonton, Alberta. Future ......•..... 
Can Edmonton, AS, RAE Ltd. ............ . 
Can Edmonton, AS, Saynor Varah ........ . 
Can Edmonton, ALB., Cardinal Elec. ...... . 
Can Moncton, NB, RAE Ltd. ............. . 
Can Montreal, Que., Versatech ........... . 
Can Nepeon, Ont, Saynor Varah ......... . 
Can Oakville, ONT., Saynor Varah ........ . 
Can Ottawa, Ont, Future ................. . 
Can Pointe Claire, Que, Future ........... . 
Can Saskatoon, SI<, Cardinal Elec. Ltd. . .. . 
Can Saskatoon, SI<, RAE Ltd. . .......... . 
Can Vancouver, B.C, Future .............. . 
Can Vancouver, BC, Saynor Varah ....... . 
Can WilloWdale, Ontario, Electro Sonic ... . 
Can \o/innipeg. MN, RAE Ltd. ............ . 
Can Winnipeg. MN, Saynor Varah ........ . 

512-837-4970 
512-835-4000 
512-634-9957 
214-386-7300 
713-462-3029 
713-988-5555 
713-879-9953 
214-231-5166 
214-690-0466 
214-235-9953 
801-972~969 
801-486-3371 
801-974-9953 
804-228-2190 
703-45().2373 
208-747-1515 
206-453-8300 
208-872-5800 
208-881-2363 
414-475-6000 
414-547-8879 
604-291-8886 

604-291-8866 
403-235-5325 
306-934-3443 
403-255-9550 
902-485-2350 
902-465-2322 
418-736-1750 
416-636-4771 
403-438-2858 
403-451-4001 
403-461-2222 
403-483-6266 
508-855-2200 
514-481-0196 
613-728-8884 
418-842-8484 
613-820-6313 
514-694-7710 
306-934-3443 
306-933-2888 
604-294-1166 
884-873-3211 
418-494-1666 
204-786-8401 
204-633-6190 

MTS SYSTEMS, Box 24012, Minneapolis, MN 55424, Tel: 
612-937-4000, TELEX: 163548 MULAM DL., FAX: 214-
333-3533; Empl.: 1200; Sis. Mgrc Ted Beaudoin 

MU-DEL ELECTRONICS, INC., 2426 Unden Lane, Silver 
Spring. MD 2091()'1288, Tel: 301-587-6087, TELEX: 
292038; FSC No.: 31563; Empl.: 8; Sis. Mgr: Heinz E. Blum 

MUELLER ELEC. CO., 1563 E. 31st St, Cleveland, OH 
44114, Tel: 216-771-5225, FAX: 216-771-3068; Empl.: 
156; Sis. Mgr: J. E. Wisneski ............ Co I468-1473 

Local Sales Offices & Reps 
AZ Phoenix, The Heath Grp. ............. 602-248-9091 
CA Gardena, Ungar Sis. Assocs. .......... 213-532-6837 
CA Mountainview, Del Bucchia/Onken ... 415-965-8045 
FL Pensacola, MIg. Sis. & MkIg. . ........ 904-479-7472 
GA Buckhead, MIg. Sis. & Mklg. . . . . . . . . . .. 404-342-3503 
IL Bensenville, Heighway Tech. SIs. ..... 312-86().79oo 
IN Indianapolis. M & L Elctrns. ........... 317-359-4742 
MD Randallstown, Chesapeake Inds. ...... 301-922-5997 
MA Adams, Richard W. Bieniek Assocs. . .. 4.13-743-4164 
MA Lynnfield, Keene SIs. Co .............. 617-245-9400 
MA Scituate, Olsen Teclt SIs. •............ 617-876-9386 
MA Springlield, Keene SIs. Co. ............ 413-525-1049 
MI Royal Oak, Hilitronies ................. 313-435-0920 
MN Minneapolis, Boerger & Assocs........ 612-561-2819 
MS Hattiesburg. Mig. SIs. & Mklg. ......... 601-264-4755 
NJ Clifton, RO.I. SIs. Co. ................. 201-34()'1515 
NJ Medford, Champion Elctrns. . . • . . . . . . .. 609-983-0932 
NY Rochaster, Richard W. Bieniek........ 716-342-3098 
OH Cleveland, James Erwin .............. 218-771-5225 
OR Portland, Jud Lebrun Co. ............. 503-244-6805 
PA Pittsburgh, F. P. Yarussi Co ........... 412-221-1717 
TN Memphis, MIg. SIs. & Mklg. ........... 901-377-5382 
TX Austin, SW Mklg. Assocs. ............. 512-442-8715 
TX Dallas, SW Mklg. Assocs. ....... , . . . . . 214-341-8631 
TX Houston, SW Mklg. Assocs. ........... 713-537-8166 
EXP Tecnolink Elclms. Co. ................. 218-543-7710 
Can Markham, Ont, Birde Mklg.lnc ........ 416-477-7722 

MULTI-AMP CORP., TOO, 4271 Bronze Way, Dallas, TX 
75237, Tel: 214-333-3201, TELEX: 163546 MULAM DL., 
FAX: 214-333-3533; Empl.: 350; Sis. Mgr: Robert D. 
Libbey . 

MUL TICORE SOLDERS, Cantiague Rock Rd, Westbury, 
NY 11590, Tel: 516-334-7997, TWX: 51 ()'222-5185; Empl.: 
1000 

MUPAC 
MULTI PRODUCTS INTERNATIONAL, 218 Little 

Falls Rd., P.O. BOx 23B, Cedar Grove, NJ 07009, Tel: 201-
239-8183, TELEX: 219289, FAX: 201-239-8449; ErnpL: 25; 
SIs. Mgr: LeRoy Gray ............ Ao1135,2288-229II; 

001849-1851 

Local Sales Offices & Reps 
CA Carnpbel~ Kottmeier Assocs. . . . . . . . . . . 408-371-8700 
CA Westminster, West EIctm. SIs. ........ 714-898-0120, 
UT Ogden. Taylor Mktg. .................. 801-546-9570, 
FL Longwood, EIctm. Mfgs. Agt .......... 305-682-1202, 
GA Lawrenceville, Tek Rep Mktg. ......... 404-963-1800 
IL Des Plaines, Eeoc Assocs. ............ 312-296-5310 
IN Frankfort, C-S EIcIrns. Sis. ............ 317~59-1874 

KS Overlend Park. Electri-Rep . . . . . . . . . . . • 913-649-2168 
MD EIHcott City, Eastem Teclt Corp. ...... 301-481-7720 
MA Norwood, Mac Innis Co. .............. 617-762-8090 
MI Lathrup V~ R C. Nordstrom & Co. .... 313-558-7373 
MN St Pau~ Proud Inds. .................. 612-646-9428 
NJ Cedar Grove, Legtonics Assocs. ...... 201-239-4098 
NY Fairport, HI Tec SIs. ................... ~16-223-5922, 
OH Columbus, McFadden Sis. ............ 614-45!H280 
TX Dallas, MGR Elclms. .. . . . . . . . . . . . . .. . . 214-238-5246 
WA Bellevue, E~ech ...................... 208-643-4330 
Can Lachine. Bytewide Mklg. .............. 514-638-4121 

MULTI-TECH SYSTEMS, INC., 82 Second Ave. s.E., New 
Brighton. MN 55112, Tel: 612-631-3550, 8O().328-9717, 
TWX: 91 ()'563-3610, FAX: 612-631-3575; EmpL: 145; Sis. 
Mgr: Thomas Heimerman; Dis!. Mgr: Peter Hanlonl Jan 
Hubbard 

MUL TIWIRE DIVISION, Kollmorgen Corp, 250 Miller 
Place, Hicksville, NY 11801, Tel: 516-933-8300, TWX: 51 (). 
223-0639; EmpL: 500; Sis. Mgr: Frank Melaccio 

MUL TIWIRE NE, Kollmorgen, 41 Simon St, Nashua, NH 
03061, Tel: 603-889-0083; FSC No.: 60490; Empl.: 165; 
Sis. Mgr: Paul Lavigne 

r---------." .. 
: ~ ~C~~!:!= : L __________ .I 

FAX: 508-588-0498 
MUPAC, 10 Mupac Dr, Brockfon, MA 02401, Tel: 508-588-

6110; EmpL: '130; Sis. Mgr: James L Gallagher 
.... . . . . .... .. .. ... . . .. . . ... .. . .. . .. . . ..... Co1732-1733 

Local Sales Offices & Reps 
AL Huntsville, Macro Mklg. Assocs.. Inc. .. 
AZ Tempe, Piper Sis. .................... . 
AR Richardson, Lear Assocs., Inc. ....... . 
CA Burbank, Gemini Assocs. ............ . 
CA Los AlamiIas, Gemini Assocs. ........ . 
CA San Diego, Hadden Assocs. Inc. . .... . 
CA Santa Clara, Interconnect Sis. Grp .... . 
CA Sepulveda, Gemini Assocs. .......... . 
CA Sunnyvale, Computer Modules ......• 
CA Tustin, Gemini Assocs. .............. . 
CA West Covina, Mupac - West Coast Off. 

CO Longmo~ Piper SIs. Co. ............. . 
FL Jupiter, Southern Elclms. Sis. Co. . ... . 
GA Norcros.s, Macro Mklg. Assocs. ...... . 
IL Hollman Estates, Micro-Tex, Inc ...... . 
IN Batesville, Applied Data Mgt ....•..... 
MD BeRimore, Rep-Tron ................. . 
MI Whitmore Lake, Applied Data Mgt ... . 
MN Minneapolis, L F. Green Assoc. ...... . 
NM Albuquerque, Piper Sis. Co ........... . 
NY Great Neck, F & F Metro, Inc. . ..•..... 
NY Syracuse. Labtronies ................ . 
OH Cincinnati, Applied Data Mgt ........ . 
PA Norristown, RJI ....•............•..... 
PA Pittsburgh, Applied Data Mgt ..•...... 
TX Houston, Lear Assoc. ................ . 
TX Richardson, Lear Assocs ............. . 
TX Seagoville, DeRa Cornps. .......•..... 
UT SaR Lake City, Piper SIs. ............. . 
WA Bellevue, Comtec .................... . 
WI Waukesha, Micro-Tex, Inc. ........... . 

Local Distributors 
CT Wallingford, Sager Electrical Supp. Co. 

205-883-9630 
602-949-0048 
214-231-5388 
818-848-2633 
213-594-9618 
619-565-8444 
408-98()'1166 
819-891-1000 
408-737-7727 
714-838-1675 

213-96()'3042 
303-443-5337 
305-744-0028 
4~2-5560 

312-382-3001 
317-257-8949 
301-799-7490 
313-965-5859 
612-571-6666 
505-883-909() 
516-482-4080 
315-455-7314 
513-579-8106 
215-631-1414 
412-642-4202 
713-488-7893 
214-231-5388 
214-287-6333 
801-468-9336 
208-453-1188 
414-542-5352 

203-265-4600 
MA Hingham. Sager Electrical Supp. Co. .. 617-749-6700 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 745 



MURATA 

FAX: 404-436-3030 
MURATA ERIE NORTH AMERICA, INC, 2200 Lake 

Park Dr. Smyrna. GA 30080, Tel: 404-436-1300, TELEX: 
54-2329, 1WX:810-766-1531; EmpL: 1800; SIs.Mgr~Jack 
Driscoll; Dist. Mgr ~ Kenneth O'Connor 
........... A.1136-114O, 1430-1431, 1675-1676, 1838, 

1976-1977, 2090-2092: a·l899: Dol040-1042 

Local Sales Offices & Reps 
AI. Madison, Jack Harvey & Assocs....... 205-461-8591 
AZ. ScoIIsdale, American MkIg. Reps.. Inc. 

.. . .. .. .. .. .. . .. . .. .. . .. .. . .. .. .. . .. .. . 602-948-2778 
AZ. Scottsdale, Murata Erie III America ..• 602-941-2667 
CA ElToro, English/Damco SIs. .......... 714-837-3801 
CA Los Alios, Recht Assocs. ............. 415-964-6321 
CA San Diego, Murata Erie North America, Inc 

....................................... 619-259-1055 
CA Santa Ana, Murata Erie Nolth America 
, ....................................... 714-835-4622 
CA Santa Clara, Murata Erie N. America, Inc. 

· . . . . . • . . . . . . . . . • • • . . • . . . . . . . . . . . • . . • . . 408-496-0177 
CO Longmont. Luscombe Engrg. Co. 303-772-3342 
FL Clearwater, Glen White Assocs. . . . . . . . 813-726-0577 
FL Ft Lauderdale, Glen WhHe Assocs. ... 305-977-5885 
FL Meitland, Murata Erie North America, Inc. 

· . . . . . . . . . . . • . . . . . . • . . • . . • . . . • . . . . . . . .. 407-644-0954 
GA Norcross, Jack Harvey & Asssocs. .... 404-449-4643 
IL Park Ridge, Metcom Assocs .......... 312-696-1490 
IL Schaumburg. Murata Erie Nolth America, Inc. 

•.....•............•..................• 312-397-0099 
IN Indianapolis, Jack Harvey & Assocs. .. 317-872-1031 
IN Kokomo, Jack Harvey & Assocs. Inc. 

IA Cedar Rapids, Co Tran Inc. .....•.....• 
KS Olathe, CoTron, Inc. ..•........... , ... . 
KY Prospect, Jack Harvey & Assocs. .... . 
MD Baltimore, Glen WhHe Assocs. ....... . 
MD Columbia, Murata Erie North America 

MA North Adams, Jack Harvey & Assocs 

MA Wakefield, Murata Erie North America 

317-453-4260 
319-373-2029 
913-829-0073 
502-228-4100 
301-321-7235 

301-992-6612 

413-864-9993 

.....••...•..•...... , . ..••.... ..•.. .... 617-245-7660 
( MAMI Westwood, Apex Assocs. ............. 617-326-5042 

W. Bloomfield, Jack Harvey & Assocs. 

MN Minneapolis, Stan Clothier eo., Inc. .•.• 
MO SL Charles, CoTron, Inc. .............. . 
NJ Springfield, Radix, Inc. ............ , .. . 
NY Syracuse, Rep. Tech, Inc. ..........•.. 
NC Raleigh, Glen WhHe Assocs ......... . 
OH Dayton, K W EIcIm. SIs., Inc. .......•.. 
OR Beaverton, Murata Erie North America 

313-737-9122 
612-944-3456 
314-928-6078 
201-467-4970 
315-437-2845 
919-646-1931 
513-890-2150 

• . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . • . . • . . 503-646-4973 
PA AIUson PI<., K W EIcIm. Sis., Inc. ....... 412-467-4300 
TN Knoxville, Jack Harvey & Assocs. Inc. 

615-524-7057 
TX Austin, Murata Erie North America, Inc. 

· . . • . . . . . . . . • . . . • . . . • • . . . . . . . . . . • . . . . .. 512-343-9464 
TX Richardson, Murata Erie Nolth America 

.. . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . 214-236-8211 
VA Lynchburg, Glen White Assocs. ....... 604-525-1993 
WA Bellevue, Murata Erie North America 

· . . • • . . . . • • . . . . . . . . . . . .. . . . . . • . . . . . . . .. 208-454-9699 
WI West Allis, Metcom Assocs. ... . . . . . . . . 414-476-1300 
can Mississuaga, Ont, Gidden Morton Assocs. 

....................................... 416-671-8111 
can Nepean, Ont, Gidden Morton Assocs. 

.•..••••..•.........•.................. 613-726-0644 
can SL Laurent. Que., Gidden Morton Assocs. 

• . . • . .. . . • . • • .. . . • . . . . . . . . • . . . . . . . . . . .. 514-335-9572 

Local Distributors 
AI. Huntsville, Time Elctms. .............. 205-721-1133 
AZ. Phoenix, Ceteo-Future .......•.....• " 602-266-2121 
AZ. Tempe, Acacia Sis. ..... 602-894-2874,602-882-9054 
AZ. Tempe, Time ......................... 602-967-2000 
CA Agoura Hills, Time EIcIms. •........... 816-707-2890 
CA Anaheim, Time EIcIms. ............... 714-937-<l911 
CA Chatsworth, Cetec-Future 816-700-<l914 
CA Chatsworth, Passive Technlg.......... 816-682-2277 
CA Chatsworth, Time Elclms.............. 816-996-7200 
CA Garden Grove, NatL EIcIms. Corp. 714-992-7749 
CA Inglewood, Newark EIcIms. ..•......•. 213-671-7377 
CA Irvine, Acacia Sis. ....... 213-971-2428,714-660-0834 
CA Irvine, Cetec-Future . . . . . . . . . . . . . . . . . .. 714-250-4141 
CA San Diego, Acacia Sis. .......•.......• 619-565-4365 
CA San Diego, Cetec-Future ••.....•..... 619-276-5020 
CA San Diego, Time EIcIms. ..•••......••. 619-566-1331 
CA San Jose, Cetec-Future............... 408-434-1114 
CA San Jose. Future EIcIms. ...........•. 408-434-1122 
CA San Jose, Passive Technlg. Sis. .•..•. 408-435-5566 
CA Sunnyvale, Acacia Sis. .. 406-745-7200,916-442-5300 
CA Sunnyvale, Capsco ................... 406-734-3020 
CA Sunnyvale, Time EIcIms. .. . . . . . . . . . . • . 406-734-9888 
CA Torrance, Tune EIcIms. ••.....•.•..•.. 213-320-0660 
CO Denver, Newark EIcIms. .....•........ 303-423-7941 
CO Englewood, Sterling Elclms. ..•..•.••. 303-796-7338 

Manufacturers and Sales Offices Directory 
CO Englewood, Tune EIecIms. •.. . • . . . • . . . 303-799-8851 
CO Lakewood, Acacia SIs. ................ 303-232-2882 
CO Westminster, Future EIcIms. ...•.••.•• 303-650-0123 
CT Cheshire, Time EIcIms. ....•......•.•• 203-271-3200 
CT Orange, Milgray EIcIms. ....•......... 203-796-0711 
CT Wallingford, Cronin EIcIms. ...•...•..• 203-265-3134 
FL Ft Lauderdale, Time EIcIms. .•••.••• " 305-974-4800 
FL Orlando, Time EIcIms. ................ 407-841-6565 
FL Tampa, Pass Tech ................... 813-623-1935 
FL Winter Park, Milgray EIcIms. .......... 305-647-5747 
GA Norcross, Milgray EIcIms. '. . . . . • . . •• . . . 404-446-9777 
GA Norcross,SpectrumEIclms.. . . • . . • . .. 404-448-1516 
GA Norcross, Time EIcIms. ..•••..•...••.• 404-448-4449 
IL Bensenville, Milgray EIcIms. .......... 312-350-0490 
IL Chicago, Newark Elclms. ............. 312-794-5100 
IL Elk Grove V~ Goold EIcIms. Corp. .... 312-593-3220 
IL Rosemont Advent EIcIms. ............ 312-297-6200 
L WooddaIe, Time ...................... 312-350-0610 
IN Indianapolis, Advent EIcIms. ••.•..•... 317-872-4910 
IA Cedar RapIds, Advent EIcIms. Inc. •••. 319-363-0221 
KS Overland Park, Milgray EIcIms. . • . . • . . . 913-236-6800 
KS Overland PI<., Sterling Elclms. .•. . . • . . • 913-236-5599 
MD Beltsville, Rasco (Washington) .......• 301-937-9100 
MD Columbia, Milgray EIcIms. ..•......... 301-621-8169 
MD Columbia, Time Elclms. . . . . . . . . • . .. . .. 301-964-3090 
MD WhHe Marsh, Resco (Baltimore) ...•.. 301~529-0500 
MA Hopkinton, I~ Elctms. Corp. .... 617-435-6858 
MA Needham, Cronin EIcIms. ..........•.• 617-449-5000 
MA Peabody, Time ....................... 617-532-6200 
MA Wilmington, Milgray EIcIms. •....•..•.. 617-657-5900 
MI Farmington Hills, Advent EIcIms. ...... 313-477-1650 
MI Oak Park, Newark ••........•......•.. 313-967-0600 
MN Bloomington, Time Elclms. .•......•.. 612-944-9192 
MN Hopkins, The Joel Co. ................ 612-935-6202 
MN Minneapolis, Newark EIcIms. .....•... 612-331-6350 
MN Minneapolis, Sterling/LC.I .......•..•.. 612-831-2666 
MO SL Louis, Time Elclms. .........•..•.. 314-391-6444 
NH Manchester, Cronin Elclms. ..•..••.• .. 603-624-0105 
NJ Camden, Gen. Radio Supp. Co. ....... 609-964-8560 
NJ E. Brunswick, Varitech ...•......•..•.. 201-390-4700 
NJ Marlton, Milgray ...................... 609-983-5010 
NJ Pine Brook, Time Elctms. ...•.....•... 201-882-4611 
NJ Rockaway, Tonar Inds. . .. .. ..•..•.. . .. 201-566-9000 
NM Albuquerque, Sterling EIcIms. •.. , . . • . . 505-664-1900 
NY E. Syracuse, Time .................... 315-432-0355 
NY Farmingdale, Milgray Elclms. 516-420-9800 
NY Hauppauge. Time EIcIms.............. 516-273-0100 
NY Rochester, Milgray Elclms. . . . • • . • . . . . • 716-236-0830 
NC Charlotte, EIcIm. Mktg. Corp. .......... 704-394-6195 
NC Chartotte, Tune ....••.....•........•.. 704-522-7600 
NC Oxford, Time Elclms. .....•. , •.....•.. 919-693-5166 
OH Cleveland, Milgray EIcIms. •..•..•..•.. 216-447-1520 
OH Columbus, EIcIm. Mktg. Corp. .. . . .. . .. 614-299-4161 
OH Dublin, Time ••..•.........•.....•..•.. 614-761-1100 
OH Highland HIs., EIcIm. Mktg. Corp. . . . . . . 216-442-3441 
OH Kettering. Electronic Mklg. Corp. ...•.. 513-439-4711 
OH Solon, Repco EIcIms. .....•........•.. 216-246-8900 
OH ValleyvIew, Newarl< ................... 216-447-8860 
OK Tulse, Sterling Elclms. ................ 916-663-2410 
OR Beaverton, Acacia SIs. ..........•..... 503-646-3377 
OR Beaverton, Future Elctms. .•....•..... 503-645-9454 
OR Portland, Time EIcIms. •.. . .. . • . . . . . . • . 503-694-3780 
OR Tualatin, Moore Elclms. " . . . • . . . . . . . • • 503-692-5333 
PA King 01 Prussia, Time EIcIms. .. . .. . .•. 215-337-<l9OO 
TX Austin, Sterling EIcIms. ............... 512-836-1341 
TX Austin, Time .......................... 512-339-3051 
TX Carrolfton, Time ...................... 214-241-7441 
TX Dallas, Milgray Elclms. ..............•. 214-246-1603 
TX Dallas, SterUng EIcIms. ......•...•..•. 214-243-1600 
TX Garland, Newark EIcIms. ............. 214-497-8144 
TX Houston, Newark ..................... 713-27G-4800 
TX Houston, Sterling EIcIms. ..•...••••... 713-623-6600 
TX Houston, Time . . •• . . • . . • . . . . . . . . . . . . .. 713-530-0900 
UT Salt Lake City, Future EIcIms. .. . . . . . . . 801-972-8499 
UT Salt Lake City, Milgray Elclms. ........ 810-272-4999 
UT Salt Lake City, Time .................. 801-973-9181 
WA Redmond, Time EIcIms. ..•..•......•. 206-682-1600 
WI Mequon, Taylor EIec. Co. Inc. . ..••.•.. 414-241-4321 
can Downsview, Future Elclms. ....•.•.... 416-638-4771 
can Mississauga. Ont., Prelco Elclms. ..... 416-676-0401 
can Montre8l, Prelco .•........•......•.... 514-389-8051 
can Montraal, PO, Tonar Inds. ............. 514-266-4061 
can Montreal, Quebec, Future EIcIms. ..... 514-694-7710 
can Nepean, Ont, Carsten .....•........... 613-726-9250 
can Nepean, Ont, Prelco EIcIms. .......... 613-726-1600 
can Scalborough, Onto Carsten EIcIms. ••. 416-495-9999 
can SL Laurent. Quebec, carsten Elclns. .. 514-334-8321 
Can Vancouver, Be, Future EIcIms. . . . • . . .. 604-294-1166 
Can Willowdale, Onto Milgray EIcIms./Toronto 

....................................... 416-756-4481 

MURATA MANUFACTURING CO., LTD. 26-10-2-
choma-Tenjin, Nagaoka-Kyo-Shi, Kyoto, Japan 617, Tel: 
075-951-9111, TB.EX: J64270, FAX: 075-954-7720; 
EmpL: 2,771; SIs. Mgr~ O. Otaka 

MUSHIELD CO., Div. Borneo, Inc., 103 Madison St. 
P.O. Box W, Malden, MA02148, Tel: 617-321-4410, 
TELEX: 95-5439: FSC No.: 22780; EmpL: 10; SIs. Mgr ~ A 
A Caron ...........•............•.............. 001754 

Local Sales Offices & Reps 
CA Los Angeles, Atwood Assocs. ....... . . 714-528-8778 
CA San Anselmo, Technology Sys. ....... 415-459-2774 
CO Littleton, The McCarthy Co. ......... ,.. 303-773-0643 
MN Edina, Wendell Lee & Assoc. .•..•••••. 612-831-5056 
PA Orwigsburg, Jase Assoc. . ... ...•..•. .. 717-366-1109 
TX CypresS, Wessco ..................... 713-469-7814 

MVP ElCTRNS.. P. o. Box 5534, Orange, CA 92613-5534, 
Tel: 714-786-8734, TB..EX: 678401; EmpL: 4; S/s.Mgr~ M. 
Vander Plaats 

M.S" 
Wire Industries 

FAX: 818-706-0911 
MWS WIRE INDUSTRIES. 31200 Cedar Valley Dr. 

Westlake Village, CA 91362, Tel: 816-991-8553, 1WX: 
910-336-1689; FSC No.: 51689; EmpL: 55; SIs. Mgr ~ Greg 
Fancon ..•. ... .. ..•.•.. ..•. .•..•.. .. . .•..• C·1872-1873 

H. WM. MYERS & ASSOCS. 361 VirginiaSt. Crystal Lake, 
IL 60014, Tel: 815-459-0100; EmpL: 5; SIs. Mgr~ L Peter 
Baenziger 

NAE, 69 Bennett St. Lynn, MA 01905, Tel: 617-598-4600, 
1WX: 710-334-0254; FSC No.: 51182; EmpL: 100; SIs. 
Mgr ~ Rick KassioIis; Dist. Mgr ~ Ellen Maddeil 

NAMCO CONTROLS, An Acm&Cleveland Co. 7567 
Tyler Blvd., Mentor, OH 44060, Tel: 216-946-9900, TELEX: 
24-1566, FAX: 216-946-1228; EmpL: 200; Sis. Mgr~ Jon 
Slayburgh, VP & G/M, EIcIm. Bus. 

NAMIKI PRECISION JEWel CO, LTD. 15 Warren 
Street, Hackensack, NJ 07601, Tel: 201-343-3080, 1WX: 
710-990-1273; FSC No.: 201-343-3172 

NANMAC CORP. 9 Mayhew St. Framingham, MA 01701, 
Tel: 617-872-4611, TELEX: 951711 FMH; EmpL: 32; SIs. 
Mgr ~ G. Nanigian; Dist. Mgr ~ J. Manigian 

npt 
FAX: 714-671-7919 

NANO PULSE INDUSTRIES, 440 Nibus St. Brea, CA 
92670, Tel: 714-529-2600, 1WX: 910-997-0422; FSC No.: 
57222; SIs. Mgr ~ Michael J. Schubert 

Local Sales Offices..& Reps 
AI. Huntsville, MacKay & SmHh Assocs. .. 205-467-3888 
CA Los Gatos, Hitek Professional. • . . • . . • . 408-353-2424 
CA San Diego, Quattronics ............... 619-696-0118 
CO Arvada, Delconec, Inc. .•.•....•....... 303-422-7023 
FL Orlando, MacKay & Smhh Assocs. .... 305-423-4353 
GA Atlanta, MacKay & SmHh Assocs. ..... 404-496-9913 
MA Sharon, Cummings Assocs. . . .. . . . . • . . 617-784-5600 
MN Eden Prairie, Aldridge Assocs. ........ 612-994-8433 
NC Raleigh, MacKay Smith Assocs. ...... 919-847-2277 
OH Ft Wayne. T.l<. Sis. ••..•......•.....•• 219-489-4447 
PA Newtown, Vax Assocs. ............... 215-660-2540 
TX Austin, Mathews & Assocs. ........... 512-346-2969 
TX Dallas, Mathews & Assocs. ........... 214-246-7881 
WA Redmond, Electronics Northwest, Inc. 

206-883-1959 

NARDA MICROWAVE CORP, Subsidiary of Loral 
Corp. 435 Moreland Ad., Hauppauge. NY 11788, Tel: 516-
231-1700, 1WX: 510-221-1867, FAX: 516-231-1711 

m 
FAX: 805-584-4357 

NATEL ENGINEERING CO., INC. 4550 Runway St. 
Simi VaHey, CA 93063, Tel: 605-581-3950,1WX: 910.494-
1959; EmpL: 150; SIs. Mgr ~ Anthony cartx>ne 
. .. .... .. .... ....... ............. .•. ... •• •. Dol174-1175 

746 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
Local Sales OffIces & Reps 

AL Huntsville, Saber Assocs. ...•. , ...... . 
CA San Diego, McMillen & Assocs. ...... . 
co Parf<er, Howard Assocs. •..••..•..•..• 
FL Melbourne, Saber Assocs. ..•..•...... 
GA Norcross, Saber Assocs. ............. . 
IL Glendale Hgts., Beta Technlg. SIs., Inc. 

IA Cedar Rapids, Midwest Tech. SIs., Inc. 

800-327-Q853 
619-484-3402 
303-841-5755 
800-432-6288 
800-327-0853 

312-790-9886 

. .. .. .. . .. .••..•. . . . . ... . . . . .. . .. . .. . .. 319-365-4011 
KS Lenexa, Midwest Tech. Sis, Inc........ 913-888-5100 
KS WIChita, Midwest Tech. Sis, Inc. ...... 31 &-393-6705 
MO St Charles, Midwest Tech. Sis, Inc. ... 314-441-1012 
NY N. Syracuse, Advanced Cornps. Corp. 

NC Clayton, Saber Assocs. .•..•..•.....•. 
OH Deyton, RixanAssocs., Inc. •.......... 
PA Morrisville, Nexus Technlg. Sis. Inc. ... 
TX Richardson, Lear Assocs. .•.....•..... 
WA Mercer Island, Eagle En1prs., Inc. ..... . 
WI Milwaukee, Beta Technlg. Sis, Inc. ... . 

315-699-2671 
800-327-Q853 
513-222-0011 
215-295-6549 
214-231-5388 
20&-232-7401 
414-543-6609 

NATIONAL ELECTRONICS CORP., 11731 Marken 
Dr. Garden Grove, CA 92841, Tel: 714-892-7749, 800-854-
2451, TWX: 910-59&-1316; EmpL: 50; SIs. Mgr: SIeve 
Noyes .. ........ .. .. .. .. .... Ao 1125, 1276, 1439, 1969 

Locsl Sales Offices & Reps 
CA San Jose, NatL EIctms. Supp. ...•..... 408-922-0500 
CO Denver, NatL EIctms. Supp, ........... 800-854-2451 

NATIONAL CONTROLS CORP. 1725 Western Dr. W. 
Chicago, IL 60185, Tel: 312-231-5900, FAX: 312-231-
1377; EmpL: 250; Dist. Mgr: Cy Pleiler 

NATIONAL INFORMATION SYSTEMS, INC. 1190 
Saratoga Avenue, San Jose, CA 95129, Tel: 408-985-7100, 
TELEX: 750031, FAX: 408-24&-3127; EmpL: 50 

NATIONAL INSTRUMENTS, 12109 Technology Blvd., 
Austin, TX 78727-6204, Tel: 512-250-9119, TELEX: 
756737 NAT INST AUS; Empl: 147; SIs. Mgr: Don Nacfon; 
VP Sis. ......................................... 1101114 

Local Distributors 
CA MIn. View, Thorson West ............. 415-964-9300 
CA Riverside, cat Tech Prods. .....•...... 714-682-8506 
CO Englewood, Odyssey 1 ............... 303-773-8176 
MD Unthicurn, KD Assocs. ................ 301-859-5151 
MA Reading, Scheinfein Assocs. .......... 617-944-2304 
NJ Manalapan, Beta Lambda............. 201-446-1100 
NM Albuquerque, Odyssey 1 ...•.......... 505-265-6645 
UT San Lake City, Odyssey 1 ............ 801-485-4728 
WA Woodenville, Team, Inc. ............... 20&-485-1111 
Can Mississauga, Onl, Allan Crawford Assocs. 

....................................... 41&-890-2010 

NATIONAL MICRONETICS, Route 28, West Hurley, NY 
12136, Tel: 914-338-0333, TWX: 510-247-6046; ErnpL: 
900; SIs. Mgr: P. A. Rivelli 

NATIONAL POWER TECHNLG., See Intelligence 
Power Technology 

NATIONAL SEMICONDUCTORS, LTD. See Silonex 
Inc. 

NATIONAL-STANDARD CO.601 N. 8th, Niles, MI4912O, 
Tel: 616-683-8100, TELEX: 295187, FAX: 616-683-6249; 
EmpL: 3100; SIs. Mgr: D. M. Wadsworth; Dis!. Mgr: D. M. 
Wadsworth 

NATIONAL TELEPHONE & ELECTRONICS INC. 
2350 N.W. 96 Avenue, Miami, FL 33172, Tel: 305-592-
0551, FAX: 305-599-0948; ErnpL: 50 

NATIONAL Ta-TRONICS, State Road Hill Meadville, PA 
16335, Tel: 814-724-8440, FAX: 814-333-3675; EmpL: 
250; Dist. Mgr: D. FL Booth 

FAX: 213-225-4630 
NATIONAL WIRE & CABLE CORP" 136 San 

Fernando Rd., Los Angeles, CA 90031-1780, Tel: 213-225-
5611, TELEX: 181409, TWX: 910-321-4155; FSC No.: 
04569; ErnpL: 225 ........................ Co1874-1889 

Locsl Sales Offices & Reps 
AZ Phoenix, Hans Tech. Assocs. ......... 602-838-3545 
AR COtler, P.M.I. Sis. Co. •. . . . . . . . . . . . . . . .. 501-430-5525 

CA Redwood City, National Wire & cable 
.. .. . . .. .. . .. .. . .. .. . . . .. . .. . . .. .. . .... 415-365-1952 

CA San Diego, McKinley EicIm Sis. ...... 619-271-7221 
CA Santa Clara, Ross Mklg. .............. 408-98&-8111 
CO Arvada, Arrowhead Sis. ........••..... 303-423-5556 
FL Altamonte Springs, Guge~ Tuttle Assocs. 

• . . . . . . . . • . . . . . . . . . . . . . . . . . . . • • . . . . • . .. 305-78&-0845 
FL Orlando, National Wire & cable ... . . . . 305-898-3801 
GA Lawrenc<!ville, Tek-Rep MkIg. ......... 404-963-1600 
HI HIla, Kirco Corp. ...................... 808-959-3688 
IL Northfield, H. S. Tollaksen ............ 312-441-6844 
MD Glen Burnie, Faion Lott ............... 301-744-4611 
MA Norwood, Tom Maguire Assocs., Inc. .. 617-551-0500 
MI Uvenia, Luebbe SIs. .................. 313-477.3131 
MN Bloomington, Electro Smith Inc. ....... 612-854-8775 
MO St Louis, P .M.!. Sis. Co. ............... 314-353-4709 
NJ Wayne, GT Ass«. .. .. .. .. .. .. .. .. .... 201-694-6040 
NY Sodus, W. T. Woolard................. 315-655-6145 
CT Wauregan, NationeI Wire & cable .... 203-779-0206 
OH Cincinnati, Luebbe Sis. ............... 513-530-0600 
OH Cleveland, Luebbe Sis. ............... 218-333-0425 
OH Columbus, Luebbe Sis. Co. ........... 614-431-0474 
OH Dayton, Luebbe Sis. .................. 513-294-0426 
PA Hatboro, Jacobsen Assocs. ........... 215-674-2937 
PA PIttsburgh, Luebbe Sis. Co. ........... 412-364-0490 
TX Fort Worth, Tesco, Inc. ................ 214-681-1376 
WA Redmond, Halber Assocs. .......•..•. 208-882-0990 
WA Vancouver, Halber Assocs. ........... 206-69&-0170 

NATIONWIDE ELECTRONIC SYSTEMS, See NES, 
Inc. 

NAUGLER ENGINEERING, INC. Off Dunham Ad., 
Beverly, MA 01915, Tel: 617-922-5634, FAX: 617-468-
1272; FSC No.: 05222; EmpL: 10; SIs. Mgr: Kristen N. 
Bonnette 

NAZ -DAR/ KC. Thrall Enterprises. 1087 N. Branch St, 
Chicago, IL 60622, Tel: 312-943-8338, FAX: 312-943-
8215; EmpL: 53; SIs. Mgr: Kent Schnase; Dist. Mgr: Kent 
Schnese 

FAX: 612-894-3899 
N.C.E., INC.lPOWER GROUP INTERNATIONAL, 

Dept 227,2200 West 66th Street, Richfield, MN 55423, Tel: 
612-890-1380; FSC No:: 25441; EmpL: 00; SIs. Mgr: J.A. 
Carlson .................................. 001468-1469 

Local Sales Offices & Reps 
MN Richfield,N.C.E ......... 612-690-1360,800-328-3773 
Can Ontario, N.C.E. .......... 612-890-1380,800-328-3773 

Local Distnbutors 
MN Richfield, N.C.E. ......... 612-690-1360,800-328-3773 
Can Ontario, N.c.E. .......... 612-690-1380,800-328-3773 

NCR COMTEN, INC. NCR Corp. 2700 Snelling Avenue 
N., St Paul MN 55113, Tel: 612-638-7944, TELEX: 
6879018 COMTEN. TWX: 910-563-3661; FSC No.: 
7025-0010; Empl.: 2300; SIs. Mgr: John H. Hurlburt; Dis!. 
Mgr: James Woller 

NCR MICROELECTRONICS, NCR Corporation, 1635 
Aeroplaza Dr. Colorado Springs. CO 80916, Tel: 303-59&-
5795, 800-543-561B, TELEX: 241669 NCR NVMEM 
MSBG; FSC No.: 60924; Sis. Mgr: Ted· Lunacek; Dist. 
Mgr: Mike Shapiro 

NCR POWER SYSTEMS, 3200 Lake Errvna Rd., Lake 
Mary, FL 32746, Tel: 407'323-9250, 800-327-7612, TWX: 
810-856-0290; EmpL: 156; Sis. Mgr: Devid A. Kemp 

~ .... DK 
AMERICA 

, .... C • 

FAX: 408-725-0369 
NDK AMERICA, INC., 20300 Stevens Creek Blvd., SIs. 

400, Cupertino, CA 95014, Tel: 408-255-0831, TELEX: 
352057; EmpL: 26; SIs. Mgr: Mike Kurihara, GM; Dist. 
Mgr: Glenn Kawahara ..•.......•. Ao1330, 1432-1437 

Locsl Sales OffIces & Reps 
AL Huntsville, L & 0, Inc. ................. 205-637-1469 
lIZ. Scottsdale, Hants & Croy ............. 602-951-9121 

lIZ. 
AR 
CA 
CA 
CA 
CA 
CA 
CO 
CT 
DE 
FL 
FL 
FL 
FL 
GA 
10 
IL 
IN 
IA 
KS 
KS 
MD 
MD 
MA 

MI 
MI 
MO 
MT 
NE 
NE 
NV 
NV 
NH 
NJ 
NJ 
NM 
NY 
NC 
NC 
OH 
OH 
OH 
OR 
PA 
PA 
RI 
SC 
TN 

NDKAM 
Tucson, Hants & Croy .............. .. 
Dallas, SW Tech. ................... .. 
catabasas, Quad-Rep Can, Inc. ..... . 
Irvine, Quad-Rep South, Inc. •..•..•... 
Orangevelle, I Square, Inc. .......... .. 
San Diego, SR EIctms. .............. .. 
Santa Clare, I Square, Inc. ........... . 
Arvada, Gemini EIctms. .............. . 
Woodbury, Anecon .................. . 
Medford. Jack MoCoy ............... .. 
Largo, TMA .......................... . 
Melbourne, TMA ..................... . 
Orlando. TMA ...................... .. 
Pompano Bch, TMA ................ .. 
Atlanta, L & 0, Inc. .................. .. 
Boise, Intermountain Tech. ....•....... 
Chicago, M. Gottfieb & Assocs. •...... 
Carme~ Fred A. Dorsey & Assocs. .... 
Devenport, Rush & West Assocs. •••.. 
Olathe, Rush & West Assocs. ........ . 
St Louis, Rush & West .............. . 
Cockeysville, Eitron Sis, Ltd. .•.•...•.. 
Gaithersburg, Eitron Sis, Ltd. ....•.•.. 
Wilmington, Anecon Sis. Assocs., Inc. 

Grand Rapids, Miltimore Sis. ......... . 
Nov\ Miltimore Sis. .................. . 
Baldwin, Rush & West Assocs. ...•... 
Boise, Inter-Mtn. Tech. .............. .. 
Baldwin, Rush & West ............... . 
Olathe, Rush & West ............... .. 
Santa Clara, I Squared .............. .. 
Scottsdale, Harris & MoCoy .......... . 
Wilmington. Anecon ................. . 
Fairfield, Tech. Applications & MkIg. ..• 
Medford, Jack MoCoy, Inc. .......... .. 
Albuquerque, Nelco EIctms. ....•..... 
Fairfield, TAM .•......•......•..•...... 
Greensboro, L & 0 Inc. .............. . 
Raleigh, L & 0 Inc. .................. .. 
Cincinnati, Makin Assocs. ............ . 
Columbus, Makin Assocs. .......... .. 
Solon, Makin Assocs. ................ . 
TIgard, Cornps. West ................ . 
Medford, Jack MoCoy, Inc. .......... .. 
Solon, Makin Assocs. ................ . 
Wilmington, Anaoon Sis. ............ .. 
Raleigh. L & D,Inc. .................. . 
Huntsville, L & 0, Inc. ................ . 

802-575-5109 
214-243-01 SO 
818-887.3711 
714-281-6141 
916-989-0843 
619-560-6330 
408-9B&-34OO 
303-428-5600 
203-26&-0707 
609-953-0770 
813-536-3796 
305-676-3776 
305-857-3760 
305-977-9006 
404-395-7079 
208-322-5022 
312-775-1151 
317-844-4842 
319-38&-9494 
913-764-2700 
913-985-3322 
301-561-9168 
301-963-7~ 

617-270-3712 
61&-942-9721 
313-349-0260 
314-394-7271 
208-888-6071 
314-394-7271 
913-761-2700 
408-98&-3400 
602-951-9121 
617-270-3712 
201-575-4130 
609-953-0770 
505-292-3657 
201-575-4130 
919-292-3201 
919-876-5301 
513-971-2424 
614-848-5424 
216-248-7370 
503-884-1671 
609-953-0770 
21 &-248-7370 
617-270-3712 
919-87&-5301 
205-837-1469 

FULL LINE AUTHORIZED DISTRIBUTOR 

~f1) 
ELECTRIC SWITCHES 

INCORPORATED 

2478 Fletcher Dr. Los Angeles. Califorma 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

FAX: 213-660-5130 
TVVX:910-321-2971 

'~aJiil. .. ~ 
,. LOW COST UOUii5"lEVEl 

CONTROL 

3. PLUG IN ADJUSTABLE 
.01 to 1 HOUR 

SEE COMPLETE PRODUCT 
LINE UNDER SWITCHES 

SECTION 5100 

FREE LlNECARO ANO 
CATALOG 20EY ON REQUEST 

EEM 1988 North American offices only. For worldwide reps & distributors, see VoL W. 747 



NDKAM 
TX Austin, ·Southwestern Tech. Sis. . .. ..•. 512-44~ 
TX DaUas, Southwestern Tech. SIs. .....•. 214-369-7728 
UTArvada, Gemini EIc1ms. .•.•........... 303-428-5600 
VT Wilmington, Anacon .................. 617-270-3712 
VA Front Royal; Ettron Sis. ............... 703-635-7201 
WA Redmond, Comps. West .............. 206-665-5680 
WA Spokane, Camps. West ............... 509-922-2412 
WI Chicago. M. Go1Uieb Assocs........... 312-775-1151 
WY Arvada, Gemini Elclm. ................ 303-248-5600 
can Galgary, Alberta. Vftel Elclms. ......... 403-278-5633 
Can Kanata. Ont, Vftel Elclrns. . • . . . . . . . . . . . 613-592-D090 
can Mississauga, Ont, Wei Eiclms. ....... 416-676-9720 
can St Laurent Que., Vftel EIc1ms. ........ 514-331-7393 

Local Disliibutors 
AL Huntsville, Schweber EIec. .. .. .. .. .. .. 205-695-0126 
AL Huntsville, Time EIc1ms. .............. 205-721-1133 
AZ Phoenix, Schweber EIec. ............. 602-997-4874 
AZ Phoenix, Sterling Elclms. ............. 602-268-2121 
AZ Tempe, Acacia Sis. ................... 602-694-2874 
AZ Tempe, Time Elclms. ................. 602-967-2000 
CA Agoura, Image ........................ 818-707-0911 
CA Anaheirn, Time EIc1ms. ............... 714-937-0911 
CA Ganoga Pk., Schweber EIec. .......... 818-999-4702 
CA Cha1sWor1h, Time Elclms. ........ . .... 818-968-7200 
CA Costa Mesa. Eric Elclms. ............. 714-751-1185 
CA Irvine, Acacia Sis. ..................... 7142660-0834 
CA Irvine, Schweber EIec. ................ 714-863-0200 
CA Sacramento. Schweber Elec. ......... 916-929-9732 
CA San Diego, Acacia SIs. ........ .. .. .... 619-565-4365 
CA San Diego, Schweber EIec. •.... ,..... 619-450-0454 
CA San Diego, Time EIc1ms. .............. 619-586-1331 
CA San Jose. Eric EIc1ms. ................ 408-432-1111 
CA San Jose, Schweber EIec. ............ 408-432-7171 
CA Sunnyvale, Capsco Sis. .. .. ... .. . .. . . .408-734-3020 
CA Sunnyvale, Time EIc1ms. . . • . . . . . . . . . . • 408-734-9888 
CA Torrance, Schweber Elec. .. ... ... .. ... 213-320-6090 
CA Torrance, Time Elc1ms. ............... 213-320-0880 
CA Tustin, Image ......................... 714-730-0;303 
CO Englewood, Sterling EIc1ms. .......... 303-796-7338 
CO Englewood, Sterling EIec. ............. 303-796-7338 
CO Englewood. Time EIc1ms. ............. 303-799-8851 
CO Lakewood, Acacia Sis. ................ 303-232-2882 
CT Cheshire, time EIc1ms. ............... 203-271-3200 
CT Danbury. Schweber EIec. ............. 203-748-7080 
CT Wallingford. Sterling Elc1rns. .........• 203-265-9535 
FL Attamonle Springs, Schweber Elec. ... 305-331-7555 
FL Pompano Beh., Schwaber Elec. ....... 305-977-7511 
GA Norcross, Hernmond Elclms. . . . . . . . . . . 404-449-1996 
GA Norcross, Schweber Elec. ............ 404-449-9170 
GA Norcross, Time EIc1ms. .•.........•... 404-448-4488 
IL Elk Grove VI., Schweber Elec. . . • . . . . .• 312-364-3750 
IL Lisle, Comps..lnc...................... 312-852-7707 
IL Woodale, Time EIc1ms. ............... 312-350-0610 
IA Ceder Rapids, Schwaber Elec ........ 319-373-1417 
KS Overland PI<., Schweber EIec. ..•..•... 913-492-2922 
KS Overland Pk., Sterling Elclms. . . • . . . . . . 913-236-5589 
LA Westwego, Sterling Elclms. ........... 504-436-1418 
MD Columbia, Time Elctms. . . . . . . . . • . . • . .. 301-964-3090 
MD Columbia, Vamage Comps., Inc. ...... 301-720-5100 
MD Gafthersburg. Schweber EIec. . . . . . . . .. 301-840-5900 
MA Bedford, Schweber Elec .............. 617-275-5100 
MA Peabody. Time Elclms, ............... 617-935-8080 
MA Woburn, Sterling Elclms. . . . .• . . . . . . . . . 617-938-6200 
MI Grand Rapids, Calder Elclms. ......... 616-696-7400 
MI Uvonia, Schweber Elec ............... 313-525-8100 
MN Bloomington, Time Elctrns. ........... 612-944-9192 
MN Edina, Schweber EIec. ................ 612-941-5280 
MN Hopkins, The Joal Co. ................ 612-935-6202 
MO Earth City. Schweber Elec. . ...... ..•.. 314-739-0526 
MO St Louis, Time Elclms. ............... 314-391-8444 
NH Manchester. Schweber EIec. .. . . . . . . . . 603-625-2250 
NJ Clifton, Vamage Comps..lnc ........... 201-777-4100 
NJ Fairfield, Schweber Elec. .. . . •. . . . . . . .. 201-227-7880 
NJ S. Plainlield, S1erling Elctrns. .. '" . . . . .. 201-769-7000 
NM Albuquerque, Sterling Elc1rns. . . . . . . . . . 505-884-1900 
NY Commack. Vantage Camps., Inc. ...... 516-543-2000 
NY E Syracuse, Time Elclms. ....•....... 315-432-<l355 
NY Hauppauge, Time Elclms. ....... , .. .. . 516-273-0100 
NY Rochester. Schweber Elec. ..•........ 716-424-2222 
NY Westbury. Schweber Elec. ............ 516-334-7474 
NC Charlotte, Time Elclms. ............•.. 704-522-7600 
NC Greensboro. Hanvnond Elctrns. .. . . • . . 919-275-6391 
NC Raleigh, Schweber Elec. .............. 919-876-0000 
OH Beachwood, Schweber Elec. •. . . . • . . . . 216-464-2970 
OH Dayton. Schweber EIec. .............. 513-439-1800 
OH Dublin, Time Elclms. .... .. .. . .. . .. .... 614-761-1100 
OH . Solon, Repco ......................... 216-248-8900 
OH Twinsberg. Advacom ................. 218-425-8477 
OK Tulss, Schweber EIec. ................ 916-622-8000 
OK Tulsa, Sterling EIc1ms. ................ 916-663-2410 
OR Beaverlon, Acacia .................... 503-646-3377 
OR Portland. Time Elclms. . . . • . . •. . . . . . . . . 503-684-3780 
PA Export. Advacom ..................... 412-733-5400 
PA Horsham. Schweber EIec. ............ 215-441-0600 
PAKing of Prussia, Time Elc1rns. ... ~.. 215-337-0900 
PA Lancaster.Advacom ..... , ............ 7.17-299-5615 
PA McKean, Advacom ................... 814-496-7774 
PA Pittsburgh, Schweber Elec. ........... 412-963-6804 

Manufacturer'S and Sales Offices .Directory 
SC Greenville, Hammond Elclrns. ..• ; . . . . • 803-233-4121 
TX Austin, Schweber Elec. ............... 512-339-0088 
TX Austin, Sterling EIc1ms. ............... 512-836-1341 
TX Austin, Time Elctrns. ..... ,............ 512-339-3051 
TX Cerroltton. Time Elclms. .............. 214-241-7441 
TX Oallas, Schweber Elec. ............... 214-661-5010 
TX Dallas, Sterling Elclms................ 214-243-1600 
TX Houston, SchWliber EIec. ............. 713-784-3600 
TX . Houston, Sterling EIc1ms. ............. 713-823-6600 
TX Houston, Time EIc1ms. ............ , ... 713-530-0800 
UT Satt Lake City. Time EIc1ms. .......... 801-973-8181 
VA Richmond, Sterling EIc1ms. ........... 804-226-2190 
VA Sterling, Sterling Elctms. ....•.. ,...... 703-450-2373 
WA Redmond, Time Elc1rns. .............. 208-882-1800 
WI New Berlin. Schweber Elec. . • . . . . . . . .. 414-784-9020 

NEe 
FAX: 415-965-6130 

NEC ELECTRONICS, INC •• 401 Ellis SIreet, Mountain 
View. CA 94039-7241. Tel: 415-96Q-6000. TWX: 910-379-
6985; EmpL: 1200; Sis. Mg': Mike Despotes; Dist. Mg,: 
Michael Kelly ......• A-1141-1143. 1749; B-1080-1081. 

1173-1175,1279-1281.1544-1549 

Local Sales Offices & Repa 
AL HUnlsvil1e, 20th Cerriury Mktg. ........ 205-533-9281 
AZ Scottsdale, Fred Board Assocs. ....•.. 602-994-9388 
AZ Tucson, Fred Board Assocs. .......... 602-299-1508 
CA Costa Mesa. Phase II Technlg. . .. .. . .. 714-556-4760 
CA Cupertino. Nee Elclms., Inc. ...•...... 408-446-0650 
CA San Diego. Mission Technlg. .......... 619-587-0288 
CA San Joss, Exis ....................... 408-287-6680 
CA Santa Ana. NEC EIctms., Inc. . . . . . . . . .. 714-546-0501 
CA Woodland Hills, NEC EIc1ms., Inc ....... 818-716-1535 
CO Boulder. Promotional Technlg. ........ 303-447-9181 
CO Englewood, NEC Elclms., Inc. •.. . . . . . . 303-694-0041 
CT Torrington. D_ack Engrg. .......... 203-482-6774 
FL Attamonle Springs, V.G. Sis. Co. Inc. .. 305-631-8688 
FL Fl Lauderdale, Nee EIctms., Inc. ...... 305-776-0882 
FL Largo. V.G. Sis. Co, Inc. ...... . .. .. .. .. 813-584-2246 
FL Pompano Beach. V.G. SIs. eo.. Inc. .. .. 305-971-0900 
GA Norcross, Glenn WhHe Assocs. ....... 404-441-1447 
GA Norcross, NEC Elc1ms., Inc. ..•........ 404-447-4409 
IL Arlington Heights, NEe Elclms., Inc. . .. 312-577-9090 
IL Schaumburg. Sieger Assocs. ......... 312-310-8844 
IN Fl Wayne. MIS Sis. & Assocs. .. . . . . . . 219-436-3023 
IN Indianapolis, Advanced Comp Sis . .. .. 317-545-6441 
IN Indianapolis, MIS SIs. & Assocs. ...... 317-257-8915 
IA Cedar Rapids, Gao. Russetl & Assocs. 

KS Overland Park, AME SIs. ............ .. 
MD Columbia. Professional Reps. .......•. 
MA Burlington. NEC Elclms., Inc. ......... . 
MA Wobum. Compass Technlg. ......... . 
MI Grand Rapids, Mittimore SIs. ......... . 
MI Novl, Mittimore SIs. ................. .. 
MI Southfield, NEC ELctms., Inc. ........ . 
MN Bloomington. Gao. Russell & Assocs. 

319-369-9134 
913-262-3971 
301-992-7460 
617-272-1774 
617-933-3336 
616-942-9721 
313-349-0260 
313-559-4242 

....................................... 612-854-1166 
MN Bloomington, NEC Elclms. Inc. . . .. .. .. 612-854-4443 
MO St Charies, AME Sis. ................. 314-94NJ333 
NJ Fl Lee, Metro logic .................. 201-592-8137 
NM Albuquerque, BFA SIs. ................ 505-292-1212 
NM Las Cruces, BFA SIs. ................. 505-524-9693 
NY Fairport. NEC Elctrns.lnc. .•.........•. 716-425-4590 
NY Melville, Nee Elctms.lnc. ............. 516-423-2500 
NY Poughkeepsie, Nee Elclms.lnc. ...... 914-452-4747 
NY Rochester. Eicom Sis. ......... ,...... 716-385-1400 
NY Skaneateles, Elcom SIs. .............. 315-685-8245 
NC Raleigh. Glenn Whfte Assocs. ......... 919-848-1931 
OH Columbus, NEC Elctms.lnc ........... 614-436-1778 
OH Daylon. K W Elctm. SIs. ............... 513-890-2150 
OH Shaker Heights, K W Elc1rn. Sis. .. . . . .. 218-491-9177 
OH Worthington, K W Elctm. SIs. .•........ 614-888-0483 
OR Beaverlon, Elec. Tech. Sis. ............ 503-641-5180 
OR Portland, NEC EIc1ms. Inc. ........ ,... 503-245-1600 
PA Allison Park, K W EIctm. SIs. .......... 412-487-4300 
TX Austin. NEC Elc1rns.lnc. .............. 512-346-9280 
TX Austin. T L Mktg.lnc. ................. 512-453-4586 
TX Dallas, NEC Elc1rns. Inc. .............. 214-931-0841 
TX Dallas, T L Mktg.lnc. ................. 214-357-1752 
UT Satt la!<e City. Aspen SIs. ... , .. . .. . ... 801-467-2401 
VA Lynchburg. Glenn WhHe Assocs. .. .... 804-384-0173 
VA Richmond, Nee Elclms.lnc. .......... 804-282-8303 
WA Kirkland, Elec. Tech. Sis. .............. 206-827-8086 
PR ·Caguas, V. G. Sis. Co, Inc. .,.......... 809-744-5568 
Can Br. Columbia/Surrey. Kaylronics Western 

.......•.•..............•.............. 604-581-5005 
Can Onlario/Concord, Kaylronics ......... 416-669-2262 

can 0n1aric/Kanata. Kaytronics .,......... 613-592-6606 
Can OuebeclVille St Pierre, Kaylronics ... 514-367-0101 

NEC INFORMATION SYSTEMS, INC. 1414 
MassachU$ellS Ave.. Boxborough. MA 01719. Tel: 617-
284-8000. TELEX: 92-3434; EmpL: 1500; SIs . . Mgr: 
Richerd Gilbert/Robert Henderson; Dist. Mgr: Joseph 
Bane 

NEDAP N.V. P.O. Box 6, Groenlo, Holland 7140 AA, Tel: 
031-5440-71111. TELEX: 44253, FAX: 631.5440.62745; 
Empl.: 325; Sis. Mgr: W. Bonnemeier 

N.E.D. CABLE CO. Div. of Electro-Prep. Inc.. 16 Proctor 
St. Salem, MA 01970. Tel: 617-745-9911; EmpI.: 10; Sis. 
Mg,: R M. Sullivan 

NEDCO ELECTRONIcs, INC. 6216 Qakton St. Morton 
Grove, IL 60053, Tel: 312-966-6000. FAX: 312-966-6009; 
EmpL: 10 

NEFF INSTR. 700 s. Myrtle Ave.. Monrovia, CA 91016, Tel: 
818-357-2281. TWX: 910-5Bs-1833; EmpL: 125; Sis. Mg,: 
James T. Barber 

NEI 
Ferranti·Packard 

FAX: 416-625-6197 
NEI FERRANTI-PACKARD ELECTRONICS LTD., 

NEI Canada, 6030 Ambler Dr. Mississauge, Ont, 
Canada L4W 2Pl. Tel: 416-624-3020. TELEX: 08-961437; 
EmpL: 100; SIs. Mg,: PaulA. Manuel .... B-1143-1145 

Local Sales Offices & Repa 
AL Huntsville, Effective Mktg. Force ...... 205-233-2947 
CA Los Angeles, A-F SIs. Engrg., Inc. ..... 213-681-5631 
CA Orange County. A-F Sis. Engrg., Inc. .. 714-841-2903 
CA Pasadena, A-F Sis. Engrg..lnc. ........ 818-795-7081 
CA San Diego, A-F Sis. Engrg., Inc. ....... 619-226-8424 
GA Atlanta, Effective Mktg. Foroe ......... 404-946-6023 
IL Chicago, NEI Svc. .................... BOo-263-4346 
IL Schaumburg. Golden Technlgs. Inc. .. 312-885-2892 
MA Hopkinlon, FP Displays, Inc. .......... 617-742-2335 
NH Nashua. Bell Controls Inc. ...•........ 603-882-6984 
NC Ullington, EIIective Mktg. Force .•..... 919-893-9650 
OH Brunswick, Power Mktg..lnc. ........•. 216-225-8618 
PA. Paol~ Tyler Griffin Co. ................ 215-647-1550 
TX Dallas, NEI Svc. ...................... BOo-263-4346 
Can Mississauga, Ont, NEI Ferranti-Packard Elclms. 

....................................... 416-624-3020 

NEL· FREQUENCY CONTROLS. INC. 357 Beloit St. 
Burlington, WI 53105. Tel: 414-763-3591. TWX: 910-278-
2450. FAX: 414-763-2881; FSC No.: 00815; EmpL: 225; 
SIs. Mgr: Dick Griabel. VP SIs. & Mktg.; Dist. Mg,: Lyann 
Jung 

NEPENTHE, INC .• 2471 E Bayshore Road. Palo AHa, CA 
94303. Tel: 415-856-9332, 800-NEPENTHE, TWX: 910-
373-2060; FSC No.: 415.856 8650; EmpL: 50; SIs. Mg,: 
Mark Urban 

NESCO BATTERY SYSTEMS, National Electro
Sales. Corp.. 711 0 Gerald Ave.. Van Nuys, CA 91409-
7840. Tel: 818-781-0505. FAX: 818-786-2758 

Local Sales Offices & Repa 
CA Palo AHa, Mollard Mktg. .. .. .. .. .. .. .. . 415-96HI456 
CA San Diego, C-Tronics ................. 619-291-5700 
IA Marien, MSB Assocs. ................. 319-377-6261 
KS Shawnee Mission. MSB Assocs. ...... 913-432-2131 
MA Framingham. Gallagher Assocs. ...... 6.17-526-2346 
MI Detrol1, OualHron ..................... 313-534-1511 
MO Sl Charles, MSB Assocs. ............. 314-946-5577 
PA Willow Grove, Detta Tech. SIs. ........ 215-857-7250 
TX Dallas, HerbIronics Inc. ............... 214-35NI592 

NESHAMINY TRANSFORMER, Neshaminy 
Electronics Corp, Edison-Furilong Road, Furlong, PA 
18925. Tel: 215-794-7411; Sis. Mg,: Philip Klein 

For the finest in 
Panel Meters! 

FAX: 312-426-6630 
NES,. INC. (NATIONWIDE ELECTRONIC 
SYSTEMS~ 3003 Wakefield, Carpentersville, IL 6011 O. 
Tel: 312-426-5900; EmpL: 1200; SIs. Mg': Jerry Bestler; 
Dist. Mg,: Jerry Bestlet' •.. 801083; [lo1137. 1382-1387 

748 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
Local Sales Offices & Reps 

OH Cincinnati, Anderson-Bolds ........... 513-528-5680 
OH Cleveland, Anderson-Bolds ...... ,.... 216-229-4700 
WA Bellevue, AI SmRh Co. ................ 206-746-6770 

Local Distributors 
IL Bridgeview (Chicago), Norman Equip. Co. 

..................................... " 312-43()"4000 
IL Countryside, Pacific Indicatcr . " . . . . . . . 312-352-3500 
IL Mt Prospect, Feed Controls .......... 312-253-3898 
KY Louisville, Main Elec. ................. 502-587-6511 
WI Appleton, G.W.S. Supp. ............... 414-739-6086 
Can Montrea( Que., Mod-tronic Instr. Ltd. .. 514-848-7205 

NETCOM, 3002 Commercial Ave., Northbrook, IL 60062, Tel: 
312-564-5100, TWX: 91 ()"686-5478; FSC No.: 57193; 
Empl.: 105; Sis. Mg,: Wayne Roeder 

NElWORKS INTERNATIONAL CORPORATION, 
13924 w. 1081h SI., Lanexa, KS 66215, Tel: 913-469-6494, 
FAX: 913-469-6495; Empl.: 15; Sis. Mg,: Abhay Bisarya; 
Dist. Mg,: Abhay Bisarya 

NEUTRIK PRODUCTS, See Kulka Smith 

NEW ENGLAND SMELTING WORKS, INC., 502 Union 
St, Box 29, W. Springfield, MA 01090, Tel: 413-734-6491; 
FSC No.: 3439; Empl.: 40; Sis. Mg,: David R. Saller 

NEW HAMPSHIRE BALL BEARINGS, INC., NMB 
(USA), Inc, Rle. 202, Peterborough, NH 03458, Tel: 603-
924-3311, TWX: 71 ()"364-1805; Empl.: 1000 

NEWMAN, M. M., CORP., Heli-Tube Div., P.O. Box 
615, Marblehead MA01945, Tel: 617-631-7100, FAX: 617-
631-8887; FSC No.: 09108; Sis. Mg,: C. Loutrel; Dis!. 
Mg,: C. Loutrel ................................. C01890 

NEW MEDIA GRAPHICS CORP., Matrix Corp, 780 
Bos1on Ad., Billerica, MA 01821, Tel: 617-663-0666, FAX: 
617-663-6678; Empl.: 44 

.NEWPORT 

FAX: 714-546-3022 
NEWPORT ELECTRONICS, 630 E. Young SI., Santa 

Ana, CA 92705, Tel: 714-54()..4914, TWX: 91()"595-1787; 
Empl.: 150; Sis. Mg,: Jim Way ........... 0 01388-1389 

Local Sales Offices & Reps 
AZ Phoenix, CPS Assocs. ................ 602-246-1097 
CA MilpHas, IFM, Inc. ..................... 408-945-5920 
CA Oranga, Electramation ................ 714-997-6420 
CO Denver, AKI Entprs. ................... 303-386-4488 
FL Orlando, Datarep, Inc. . . . • . . . . . . . . . . . .. 305-843-5224 
IL Arlington HgtS, Brainard-Wilson ...... 312-437-2700 
IN Fl Wayne, Watter M. Bierberich Inc. ... 219-432-2537 
IA Des Moines, H & H Vega SIs. Assocs. 

KS WichRa, H & H Vega SIs. ............ . 
MD Joppa, Electra-Tech ................ .. 
MA Billerica, Eas1ronix, Inc. .. ............ . 
MI Livonia, Amtech Reps. .............. .. 
MN Eden Prairie, Rockmore SIs. Corp. . .. . 
MO Sl Charles, Power Transmission Sys. 

NJ Parlin, JMR SIs. ...................... . 
NY Skaneateles, NRM Mklg.Grp. ........ . 
NY Wading River, JMR SIs. Inc. ......... . 
NC Charlotte; SPK Instrmn ............... . 
OH Dayton, DoHuss-Root & Co ........... . 
OH Strongsville, DoHuss-Root & Co. . .... . 
PA Bridgeville, DoWuss-Root & Co ....... . 
PA Valley Forge, J. E. Cuesta & Co, Inc .. . 
SC Greenville, SPK lns1rmn. . ............ . 
TJ( Addison, Associaled Dyn, tnc. ....... . 
VA Dumfries, Electra-Tech .............. . 
WA Redmond, SIs. & Engrg. Assocs. ..... . 
WI Waukesha, Brainard-Wilson .......... . 

Local Distributors 

515-28()"8088 
316-722-7856 
301-877-0344 
617-67()"24oo 
313-474-8300 
612-941-1390 

314-926-1750 
201-254-6464 
315-665-8991 
516-929-5756 
704-535-2345 
513-433-6776 
216-238-0300 
412-221-4420 
215-935-0400 
803-297-4133 
214-387-3800 
703-67()"6962 
206-883-4999 
414-797-7940 

AL Birmingham, Brownell Instrs ......... " 205-332-3374 
AZ Phoenix, Metermaster ...•............ 602-437-1425 
AR Little Rock, Brownelllns1rs. ........... 501-562-2081 
CA Costa Mesa, FLW, Inc ................ 714-751-7512 
CA Foster City, Therm-X ................. 415-571-1166 
CA Hayward, FLW, Inc .................... 415-786-9070 
CA Los Angeles, ElL Insb's. Inc. .......... 213-685-7020 
CA Los Angeles, Metermaster ............ 213-885-4340 
CA S. San Francisco, Steven Engrg. ...... 415-568-9200 
CA San Leandro, Coastlns!r. ............. 415-483-3774 

CO Aurora, R & R Instrmn. ................ 303-34()"8728 
CT Middletown, ElL Insb's., Inc. ........... 203-346-6646 
FL Orlando, FLW, Inc. .................... 305-894-1100 
GA Atlanla, Sesco, Inc. ................... 404-458-6423 
GA Atlanta (Hapeville), Brownell Electro· .. 404-762-5181 
GA Mariella, FLW Southeast ............. 404-424-1731 
HI Kailua, FLW, Inc. ...................... 808-945-1030 
IL Chicago, Data" Elctms. Co. ............ 312-283-0300 
IL Countryside, Pacific Indicator......... 312-352-3500 
IL Rasea, eMl Metermaster .............. 312-25()..0608 
IN Evansville, Electro-Lab Svcs. ......... 812-423-5211 
IA Davenport, Universal Precision Instr... 319-326-5757 
KS Kansas CRy, Kornfeld Thorp .......... 913-321-7070 
KS Silver Lake, Universai Precision. . . . . .. 913-582-4050 
KY Louisville, P. I. Burkes Co. .. . . . . . . . . . .. 502-589-3960 
LA Slidel( Process & Engrg. Prod. ........ 504-641-0852 
MD GaRhersburg, Pioneer InSlrs. .......... 301-948-2242 
MD Sparks, EILInstr ....................... 301-771-4800 
MA WaKham, Calibren Instrs. ............. 617-894-6440 
MI Royal Oak, George lns1r ............... 313-28()..1111 
MN Minneapolis, Instrmn. Svcs. ........... 612-544-8916 
MN Minneapolis, Process Meas. .......... 612-544-4035 
MN Plymouth, Data Elctms. ............... 612-559-1434 
MO Kansas CRy, ISL Corp. ................ 816-587-5400 
MO Sl Louis, Universal Precision Inst .... 314-394-4693 
NE Omaha, Inlerstate Indl. ................ 402-331-3535 
NJ Newfoundland, i'iosica Labs. .......... 201-697-6111 
NY Buffalo, KOM Lamb.. .. .. .. .. .. .. .. ... 716-874-3530 
NY Clarence, ElL/Trott Elctms. ........... 716-634-8500 
NY Fairport, Pioneer Instr. Div ............. 716-381-7070 
NY Farmingdale, Brownell Electro ........ 516-42()"5990 
NC Charlotte, ElL/Trott Elctms. ........... 704-376-2237 
OH Cincinnati, Schlemmer ................ 513-522-6340 
OH Cleveland, Pioneer Instr. .............. 216-587-3600 
OH Cleveland, Weschler Elec. ............ 216-238-2550 
OH Dayton, Pioneer Instr. ................. 513-236-9900 
OH Toledo, Girkins Elec. .................. 419-478-5600 
OK Tulsa, Inotek .......................... 918-627-1500 
OR Portland, Eicher-Richards ............. 503-221-1123 
OR Portland, Weslcon .................... 503-283-0132 
PA Philadelphia, Sunshine Scientific. . . . .. 215-673-5600 
PA York, Troia Inds. ...................... 717-648-3700 
SC Columbia, Browneilinstrs. ............ 803-772-6111 
TN Knoxville, Brownell ................... 615-986-3441 
TJ( Dallas, Dallas Meter Tek .............. 214-349-6044 
TJ( Dallas, Inolek ......................... 214-243-7000 
TJ( Houston, American Anslog ........... 713-941-7265 
UT N. San Lake, Western Controls ....... 801-292-5900 
VA Richmond, Melermetrics .............. 804-275-1431 
WA Seattle, Branam Instrs. ................ 208-762-8050 
WA Seattle, Eicher-Richards Co ........... 206-523-7688 
WI Milwaukee, E-M Inslrs. ........... 0 .. .. 414-272-7799 
WI Waukesha, Machine Drive SIs. .... .... 414-549-9063 

NEW WAVE INSTRUMENTS, 3780 Masters Court, San 
Jose, CA 95111, Tel: 408-629-3105, TWX: 51 ()"601-2474, 
ESYLNK: 62925379; Sis. Mg,: Larry Christensen 
................................................. 0 0 1067 

THE J. M. NEY COMPANY, Ney Industrial Park, 
Bloomfield, CT 08002, Tel: 203-242-2281, TELEX: 9-9238; 
Sis. Mg,: Hal Posch mann 

NGK BERYLCO, NGK Metals Corporation, P.O. Box 
13387, Reading, PA 19612-3367, Tel: 215-921-5000, TWX: 
51()"651-0877; Empl.: 600; Sis. Mg,: Robert E. Strock 

Mt 
RESEARCH 

FAX: 714-474-7062 
NH RESEARCH, INCORPORATED, 

Instrumentation Products Division, 16801 Hale 
Ave., Irvine, CA 92714, Tel: 714-474-3900, TELEX: 67-
8377; Empl.: 120; Sis. Mgr: Fred Sabatine 
.................................... 0 01302-1303,2129 

Local Sales Offices & Reps 
FL Treasure Island, NH Research........ 813-367-5101 
NJ Franklin Lakes, Hansen & Hughes .... 201-648-8900 

NH RESEARCH, Powertest Automatic Power 
Supply Test Systems, 16801 Hale Avenue, Irvine, CA 
92714, Tel: 714-474-3900, TELEX: 67-6377, FAX: 714-
474-7082; FSC No.: 24862; Empl.: 125; Sis. Mg,: Sam 
Duran .......................................... 002129 

Local Sales Offices & Reps 
CA Irvine, NH Research, Inc ............... 714-474-3900 
IL Naperville, NH Research, Inc. ......... 312-355-5991 
NJ Tolowa, NH Research, Inc ............. 201-785-2261 

NKKSW 
NIC COMPONENTS CORP, 6000·New Horizons Blvd.; N. 

AmRyville, NY 11701, Tel: 516-226-7500, TELEX: 221-228, 
FAX: 516-226-6262; EmpL: 50; Sis. My,: Robert Schatz; 
Dis!. Mg': Nancy Lamendola 

NICHICON (AMERICA) CORP, 927 E. Slate Pkwy, 
Schaumburg, IL 60173, Tel: 312-843-7500, TELEX: 2().. 

6577, FAX: 312-843-2798/7125; Sis. Mg': Russ Edwards; 
Dis!. Mg': Buddy Black 

NICHIFU AMERICA, INC, 1494 N. Charlotte SI., Pottstown, 
PA 19464, Tel: 215-323-7120, FAX: 215-97()"2096; SIs. 
Mg,: Roy Allen 

NICOLET INSTRUMENT CORP, Test Instrument 
Division, 5225 Verona Rd., P.O. Box 4288, Macison, WI 
53711, Tel: 608-271-3333, TELEX: 608-273-5061, TWX: 
91 ()"286-2737; EmpL: 700; Sis. Mg,: Mike Dambach 

NICOLET PARATRONICS, 201 Fourier Ave., Fremont, CA 
94539, Tel: 415-49()..8300, TWX: 91 ()..381-7030; FSC No.: 
6625; EmpL: 95; Sis. Mg,: Bob Francisco 

NICOLET COMPUTER GRAPHICS DIV., See Bruning 
Computer Graphics 

NIDEG-TORIN CORPORATION, 100 Franklin Drive, 
TOrrington, CT 08790, Tel: 203-482-4422 TELEX: 643963; 
EmpL: 350; Sis. Mg': Robert Murphy; Dis!. My,: Rich 
Brache 

NIDUS SYSTEMS, 4333 Orange SI., No. 17, Riverside. CA 
92501, Tel: 714-781-0531, TWX: 91 ()"24()"5178, ESYLNK: 
6275-3594; Empl.: 3; Sis. Mg,: Earl Chafin 

NISSEI SANGYO AMERICA, LTD, 1701 Go~ Rd., Ste. 
401, Rolling Meadows, IL 80008, Tel: 312-981-8989, 
TELEX: 28-0547, TWX: 91 ()"233-5865; Sis. Mg': Y. 
Hamada 

NIlTANY PIEZO CERAMICS, See Piezo Kinetics, Inc. 

NJE 
FAX: 201-329-6185 

NJE CORPORATION, 329 Culver Rd, P.O. Box 669, 
Dayton, NJ 0881()"0869, Tel: 201-329-4611, TWX: 71().. 
48()"5674; FSC No.: 98380; Empl.: 105; Sis. Mgr: John 
Slavik .................................... 001853-1855 

Loc8J Sales Offices & Reps 
CA Palo Atta, Bytec SIs. Inc. ..•. . . . . . . . . .. 415-493-1053 
CA San Jose, Bytec Sis, Inc. ....•.....••• 408-435-8004 
MN Edina, Grayden & Flemmer ........... 612-941-1120 
NV Reno, Bytec Sis, Inc. ................. 702-852-4006 
NJ Dayton, NJE Corp. .................... 201-329-4611 

FAX: 602-998-1435 
NKK SWITCHES OF AMERICA, INC., 14415 N. 

Scottsdale Rd., Scottsdale, AZ 65280, Tel: 602-991-0942; 
FSC No.: 63426; EmpL: 50; Sis. Mg': Joseph Nessim; Dis!. 
Mg,: Joseph Nessim .............. .. .. ... B01776-1777 

Local Sales Offices & Reps 
AL Huntsville, Over & Over ...........•..• 205-837-7105 
AZ Mesa, Elec-Com Assocs. Inc. ......... 602-844-0566 
AZ Scottsdale, NKK SwRches ............ 802-991-0942 
CA Anaheim, Spectrum Assocs. Inc. ...... 714-63()"6977 
CA Santa Clara, Cailron Componenls Corp. 

....................................... 406-98()..0181 
CO Wheatridga, Cluff & Assocs. Inc. ...... 303-425-6604 
CT Sandy Hook, Schumacher & Yarrington, Inc. 

.................. <C • .. . .. • .. .. • .. .. . •• 203-426-3874 
FL Altamonte Springs, Over & Over, Inc. 

FL Coral Springs, Over & Over Inc ....... . 
FL Tampa, Over & Over Inc. ............ . 
GA Norcross, Over & Over, Inc. ......•.... 
10 Boise, Bob Sickler SIs. Co. .......... .. 
IL Mt Prospect, The Dombrow Co.. Inc. .. 

305-332-1222 
305-753-7050 
813-626-9100 
404-449-6205 
208-344-9588 
312-253-3326 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 749 



NKKSW 
IN Carme~Frank E. i<ahsar SIs........... 317-844,9353 
fA Cedar Rapids, Midwest Tech .. SIs. •.... 319-366-4011 
KS Goddard, Midwest Tech. SIs. ......... , 316-794-8565 
KS Lenexa, Midwest Tech. SIs. ...•....... 913-886-5100 
MA Winchester, Schumacher & Yarrington, Inc. 

· .•.••......•.....................•..•• 617-721-2515 
MI Ann Arbor, Frank E. Kahsar Sis. ....... 313-769'0131 
MN Minnetonka, J. P. & Assocs. ........... ·612-935-7930 
MO St Charles, Midwest Tech. SIs. •.•.... 314-441-1012 
NH Nashua, Schumacher & Yarrington, Inc. 

· . . . . . • . •• . . • . . • . . • . . . • . . . . . . . . . . . . • . .. 603-882-2664 
NY Clifton PI<, NET SIs. Co ............... 516-371-6864 
NY Cortland, NET Sis. Co. ................ 607-756-6592 
NY De Ruyter, NET Sis. Co. .............. 315-662-7996 
NY Fairport, NET Sis. Co .....•............ 716-223-1030 
NY Melville, Comtronic Assocs., Inc. ..... ,. 516-249-0505 
NY Webster, NET Sis. Co. ................ 716-223-1030 
NC Charlotte, Over & Over Inc. ........... 704-542-9111 
NC Raleigh, Over & Over Inc. •. .. .. .. . .. .. 919-782-9111 
OH Cincinnati, Frank E. KahsarSIs. ....... 513-922-3133 
OH Columbus, Frank E. Kahsar SIs. . . . . . . • 614-252-4009 
OH Mentor, Frank E. Kahsar Sis. .......... 216-257-1166 
OR Portland, James J. Backer Co. ........ 503-297-8744 
PA Sewickley, Frank E. Kahsar Sis. ...••.. 412-741-4155 
PA West Conshohocken, Eastem Comps. Sis. 

.... .... .......... .......... , .......... 215-825-8610 
RI WaIWick, Schumacher & Yarrington, Inc. 

· . . . . . • . . . • . . • . . . . . . . . . . . . . . . . . . . • . . • . . 401-884-5671 
TX Dallas, Rem Air ComponentS Corp. .. , 214-234-1069 
TX Houston, Rem-Air Assocs. ............ 713-729-7160 
UT SaR Lake City, Cluff & Assocs. ........ 801-486-7297 
WA Seettle, James J. Backer Co. .......... 206-285-1300 
Can Mississauga, Onl, John G. Weiss Co, Lid. 

· . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .. 416-673-0011 
Can Nepean, Onl, John G. Weiss Co., Ltd 

· . . . . . . . . . . . . •. . . . . . . . . . . . . . . . . . . • . . . .. 613-825-0545 
Can St Laurent, Que., John G. Weiss Co, Lid. 
, ....................................•.. 514-337-5022 
Can Vancouver, ac, John G. Weiss Co., Ltd 

· ................•.....•......•....... , 604-873-1112 
CIIIl Winnipeg, Manijoba, John G. Weiss Co, Ltd 

............ , .•...... , ................ , 204-949-1877 

Local Distributors 
AL Huntsville, Allied Elctms. ..•..•........ 205-721-3500 
AL Huntsville, Powell EIctms. ...........•. 205-539-2731 
AZ Phoenix, Dalis Elctm .. Supp. ., ........ , 602-275-2685 
AZ Phoenix, Powell EIctms. .•...•........ 602-936-5552 
AZ Tucson, Inland EIctm. Supp. ........•. 602-889-5301 
AR Ft Smijh, Radio, Inc. .................. 501-646-5200 
AR Little Rock, Bluff City Elctms. .......•. 501-376-7044 
CA Costa Mesa, Eric Elctms. ........•.... 714-751-1185 
CA Costa p".1asa. Powell Elctms. ........•. 714-754-1717 
CA Fountain Valley, Components Ctr. . . . . . 714-979'0433 
CA Fremont, Allied Elctms. ..........•...• 415-77<Hl590 
CA Los Angeles, Electric Swhches, Inc. ... 213-660-1310 
CA Milpitas, Zack Elctrns. . . . . . . . . . . . . • . . . . 415-326-5482 
CA Monterey, Zack Elctms. ............... 406-375-3144 
CA Sacramento, zack Elctms. ............ 916-446-3131 
CA San Diego, Mock III SIs. Co, Inc. ...... 619-560-0515 
CA San Diego, Shanks & Wright.......... 619-239'0176 
CA San Diego, Southland Comps. ......•. 619-576-6634 
CA San Francisco, Zack EIctms. .......... 415-626-1444 
CA San Jose, Eric Elctms. ................ 408-432-1111 
CA San Jose, Powell Elctms. ............. 406-943-9020 
CA San Jose, Rose Elctm. Dist Co. . . . . . . • 406-263-9700 
CA Santa Clara, Components Ctr. ........ 406-986-3751 
CA Tustin, Allied Elctms. ................. 714-669-4190 
CA Tustin, Western Swijches & Controls 

....................................... 714-259-8144 
CA Vallejo, Zack Elctrns. ................. 707-844,6676 
CO Arvada, Denver Beta.................. 303-431-7161 
CO Aurora, Jet Elctms. SUpp. Co. ......... 303-364-1000 
CO Colorado Springs, Kimball Elctms. ..•• 303-526-7066 
CO Denver, Amed Elctms. ................ 303-790-1664 
CO Englewood NEP EIctms. ......•..•... 303-799-9898 
CT Danbury, Pilgrim EIctms.. Inc. ..•..•... 203-792-7274 
CT Middletown, Midstate Elctrns. .....•.•. 203-632-1138 
CT Wa,linglord Midstate EIctms. ........• 203-265-9800 
FL ARamonte Springs, Control Des. Supp, Inc. 

.... , ...•...•..•.. .... .. . .•.. ...•. .. . .. 305-786-3220 
FL ARamonte Springs, Control Design SUpp. 

................•.....................• 305-786-8220 
FL Clearwater, Allied EIctms. ............• 813-539-0369 
FL Ft Lauderdale, Bros. Elctrns. .. . . . . . . .. 305-561-6700 
FL Ft Lauderdale, Powell Elctms. .•..•... 305-979-5000 
FL Miami Electronic Equip. Co. .......... 305-871-3500 
FL Pompano Bch, Allied EIctms. ......... 305-976-3008 
FL Tampa, Elctm. Equip. Co, Inc. ......... 813-986-0810 
FL West Palm Beach, Nunni .Elctm. Supp., Inc. 

.. .. . .. .. .. .. .. .. . .. .. .. .. .. . .. .. . .. .. • 305-686-8553 
GA Auguste, Dixie EIctms.. Inc. ........... 404-772-2055 
GA Norcross, Allied EIctms. . . . . . •. . • . . . . . . 404-446-8595 
GA Norcross, Applied Power, Inc. .•...•... 404-263-0421 
GA Norcross, Whitehead Elctms. .....•... 404-923-6667 
ID Boise, Kimball Elctms., Inc. . . . . . . . . . . . • 206-342-3559 
10 Pocatello, Kimball Elctms., Inc. .•..•..• 206-232-2201 
IL Addison, BeRord EIctms. .............. 312-691-1100 
IL Addison, L Comp, Inc. .. .. .. .. .. .. .. ... 312-626-1400 

Manufacturers and· Sales Offices Directory 
IL Chicago, Leeds Electro Comps..; . . . . . . 312-625-3800 
IL Elgin, Allied Elctms. .... .. .. .. .. .. .. .. . 312-697-8200 
IL Geneva, Melvin EIctms.. Inc. .....••... 312-232-8050 
IL Villa Park, MeMn Elctms., Inc. . . . . . . . .. 312-279-5015 
IL Wheeling, Hawk Elctms., Inc. .. . . . . . • . . 312-459-4030 
IN Indianapolis, MAR EIctms. ............ 317"633-6699 
IA Cedar Rapids, L-Comp ............... 319-373-1028 
KS Great Bend, RSC ElCtms., Inc. ........ 316-793-3507 
KS Saiina, RSC Elctrns., Inc. .•..... ,...... 913-823-6353 
KS Wichha, Airtechnics, Inc. .............. 316-267-2849 
KS Wichha, L-Comp ...................... 31&-265-5100 
KS Wichha, Radio Inc. .... .. .. .. .. .. .. .... 316-264-2798 
KS Wichha, RSC Elctms., Inc. ............. 316-267-5213 
KY Florence, URI Elctms., Inc. ............ 606-371-4423 
LA New Orleans, Southern Radio Supp. Co. 

· .. . .. . .. . .. . .. .. .. . .. .. .. . .. . . . .. .. .. . 504-524-2343 
MD Columbia, Allied Elctms. .............. 301-381-1580 
MD Columbia, Powell Elctms. ............. 301-995-6410 
MD Gaithersburg, Axis Elctms., Inc. ....... 301-840-9640 
MD Kensinglon, Marine.Air Supply Co. .... 301-949-9580 
MD Marlow Hgts., Allied Elctms. . . •• . . . . . .. 301-423-0161 
MA . Avon, Controller Svc. & Sis. ........... 617-554-9010 
MA Billerica, A. W. Mayer Co, Inc. ......... 617-229-2255 
MA Boston, Controller Svc. & SIs. ......... 617-269-1375 
MA Westborough, Powell Elctrns. ......... 617-386-6100 
MA Wilmington, Allied Elctrns. ............ 617-942-0150 
MI Ann Arbor, Wedemeyer Elctm. Supp. .. 313-685-8611 
MI Grand Rapids, RM Elctms. .. .. .. .. .. .. 616-531-9300 
MI Lansing, Wedemeyer Elctm. Supp. .... 517-484-9009 
MI St Clair Shores, Spemco ............. 313-771-2700 
MN Burnsville, Cassidy Elctrns. ........... 612-895-9026 
MN Eden Prairie, Allied Elctms. ........... 612-829-7554 
MN Minneapolis, Stark Elctms. Supp., Inc. 

· .. . . .. .. . . .. . .. .. .. . .. . .. .. . . . . . . . .. .. 612-332-1325 
MS Columbus, Bluff City Elctrns. .......... 601-326-8212 
MS Tupelo, BitJII City Elctms. ............. 601-842-6832 
MO Kansas City, L Comp., Inc. ............ 816-221-2400 
MO Maryland Hgts, L Comp, Inc. ......... 314-291-6200 
MO St Louis, Franklin Elctms. Co.......... 314-993-5333 
NH Manchester, Controller Svc. & SIs. .... 603-823-7225 
NJ E. Brunswick, Brothers Elctms. . . . . . . .. 201-236-2200 
NJ Englewood Powell EIctms. ........... 201-894-0800 
NJ Kenilworth, Federated Purchaser ..... 201-272-0505 
NJ Mt Laur~ Allied Elctms. .............. 609-234-7769 
NM Albuquerque, Delis EIctms.. Inc. . . . . . . . 505-886-4525 
NY Bohemia, Key Components.. . . .. . .. .. 516-567-7500 
NY Hempstead Electronic Equip. Co. ..... 516-536-5510 
NY Mineola, Allied Elctrns. ................ 516-246-2360 
NY Mt Vemon, OAR Industrial EIctm. SIs., Inc. 

· ................ : . . . . . . .. . .. . . .. . .. . .. 914-699-2224 
NY Rochester, Allied EIctms. ............. 716-244-9440 
NY Rochester, Masline Elctms., Inc. . . . . . .. 716-546-5373 
NY Rome, Rome Elctms. ................. 315-337-5400 
NY Troy, Trojan Elctm. Supp. Co. ......... 518-274-4481 
NY Yonkers, Kin-Tronics Inc. ............. 914-966-7736 
NC Cary, Powell Elctms. .................. 919-467-1212 
NC Charlotte, Dixie EIctms.. Inc. ...•...... 704-377-5413 
NC Pineville, Resco ...................... 704-566-1530 
NC Raleigh, Allied Elctms. •............... 919-876-5845 
NC Raleigh, Resco ....................... 919-781-5700 
NC Winston-Salem, Dixie Elctms., Inc. .... 919-724-5961 
OH Canton, Whheheed EIctms. ........... 216-477-9576 
OH Cincinnati, Schuster Elctms. .......... 513-489-1400 
OH Cincinnati, URI EIctms................. 513-761-4030 
OH Columbus, Wedemeyer Elctrn. Supp. Co, Inc. 

.. .. .. . . . .. .. . .. .. . .. . . .. .. . . . . . .. . .. .. 614-436-9600 
OH COlumbus, WhHehead Elctrns. ........ 614-224-1186 
OH Twinsburg, Schuster Elctms. .. . . . . . . .. 216-425-8134 
OK Oklahoma City, Radio, Inc. ............ 405-799-0741 
OK Oklahoma City, RSC Elctms. " . . . . . . .. 405-631-7729 
OK Tulse, Radio, Inc. ..................... 918-587-9123 
OR Beaverton, camp. Resources ......... 503-641-6488 
OR Beaverton, Norvac Elctms. .. •• . . . . . . . . 503-644-1025 
OR Beaverton, Rose Elctm. Distr. ..,...... 503-629-9288 
OR Eugene, Norvac Elctrns. .............. 503-345-2905 
OR Portland, URS Elctrns. ................ 503-233-7151 
OR TIgard, Priebe Elctrns. ................ 206-881-2363 
PA Allentown, Federated Purchaser ...... 215-437-4481 
PA Philadelphia, H & R EIctms. ........... 215-426-1700 
PA Philadalphia, Powell Elctms. .......... 215-365-1900 
PA Pittsburgh, Allied EIctms. ............. 412-387-4124 
PA Wayne, Peak Elctms. ................. 215-293-9000 
RI Providence, Controller Svc. & SIs. ..... 401-781-7100 
SC Columbia, Dixie Elctms. . . . . . . . . . . . . . .. 803-779-5332 
SC Greenville, Dixie EIctms. ......••...... 803-297-1430 
SC N. Charleston, Dixie Elctrns. .......... 803-552-2671 
SC Taylors, Cantrell Whlse. Prods. ........ 803-266-1194 
TN Gray, Dixie Elctms. ................... 615-477-3838 
TN Jackson, BitJII City Elctrns. ...•........ 901-424-0236 
TN Knoxville, Dixie Elctms. ............... 615-938-4131 
TN Memphis, Bluff City Elctms. ........... 901-345-9500 
TN Nashville, Bluff City Elctms. ........... 615-242-8000 
TX Austin, Southwest Elctms. ............ 512-837-8971 
TX Austin, Wofford Elctrns. ............... 512-339-1131 
TX Brownsville, C8rden IndL Grp.......... 512-541-3660 
TX Dallas, Allied Elctrns. ................. 214-553-4370 
TX Dallas, 011 The SheR Comps., Inc. . . ... 214-247-0052 
TX Dallas, Southwest Elctms. ...•........ 214-234-3050 

TX Dallas, Wallace EIctms. ............. .. 
,TX Ft Worth, Allied EIctms. .............. . 
TX Ft Worth, Swieco, Inc. ............ , .. . 
TX Houston, Wolford Elctms. ............ . 
TX Humble, Allied Elctms. .............. .. 
TX Irving, Powell EIctms. ................ . 
TX Richardson, 011 1he SheR Cornps., Inc. 

TX Richardson, RSC EIct~s. ............ . 
TX SlaKord, Southwest Elctms. .........•. 
UT SaR Lake City, Ballard Supp. Corp. ..•• 
UT SaR Lake City, Kimball EIctms. ....... . 
UT SaR Lake City, Saft Lake Beta ........ . 
UT SaR Lake City, SId SUpp. Co. ........ . 
WA Bellevue, Powell Elctms. ............. . 
WA Ken~ Comp. Resources .............. . 
WA Redmond Priebe EIctms. ............ . 
WA Seettle, Allied Elctms. ................ . 
WA Seettle, URS Elctrns. ................ .. 
WI Mequon, Taylor Elec. Co. ............ . 
WI New Berlin, NEP Elctms., Inc. .•......• 
WI Oconomowoc, GW Elctms., Ltd ...•..• 
WI Waukesha, Hawk EIctms. ............ . 
Can Burnaby, Be, ITT MuRicomps. ....•.... 
Can Calgary, Alberta, ITT MuHicomps. •...• 
Can Concord, O~ Trada Elctms. ......... . 
Can .. Concord Onl, ITT Multicomps. ...•... 
Can Dartmouth, NS, ITT MuHicomps. •.•... 
Can Edmonton, Alberta, ITT Multicomps. .. . 
Can Monkton, NB, ITT MuRicornps. ....... . 
Can Nepean, Ont, ITT Multicornps. ...•.... 
Can Saskatoon, SK. ITT Multicomps. ..... . 
Can St Laurent, PO, ITT Multicornps. ..... . 
Can Winnipeg, Manhoba, ITT Multicomps. 

214-340-0400 
817-336-5401 
817-335-6521 
713-847-3583 
713-446-8005 
214-550-0547 

214-236-0808 
214-644-3444 
713-240-4000 
80.1-972-2430 
801-326-2075 
801-966-0236 
801-486-3371 
206-841-4446 
206-251-9771 
206-881-2363 
206-547-2827 
206-451-9393 
414-241-4321 
414-765-9100 
414-367-6003 
414-547-4457 
604-291-8886 
403-253-8575 
416-661-7111 
416-736-1144 
902-465-2350 
403-451-4001 
506-857-8011 
613-226-7406 
306-373-7136 
514-335-7697 

204-786-8401 

NKR PRECISION MANUFACTURING, Rle. 17M, Box 
333, Harriman, NY 10926, Tel: 914-782-8562; ErnpL: 17 

NMB TECHNOLOGIES I 
INCORPORATED 

FAX: 818.-341-8207 
NMB TECHNOLOGIES, 9730 Independence Avenue, 

Chatsworth, CA .91311, Tel: 816-341-3355 
................. A.1750-1751; 801242, 1829; C·1690 

NOBEX DIV., Griffith Plastics Corp., 1027 California Dr, 
Box 4365, Burlingame, CA 9401 0, Tel: 415-342-8170; FSC 
No.: 32767; Empl.: 35 

NOBLE USA, INC., 5450 Meadowbrook Ct., Rolling 
Meadows, IL 80008, Tel: 312-364-6038, TELEX: 206745, 
FAX: 1-312-364-6045; SIs. MgJ: Robert K Burdick; Di8t. 
Mgr: Vyto OmiHjonas 

NOHAU CORPORATION, 51 E. Campbell Ave., Sle. 
107E, Campbell, CA 95008, Tel: 406-866-1820, 406-666-
4493, FAX: 406-370-3155 ...................... 001304 

Local Salas Offices & Reps 
CA Long Bch, SofIwired Sys. ............. 213-434-9409 
CA San Diego, Microware TechnilJ Inc. ... 619-693-4280 

NOKIA-MOBIRA, Sub. of the Nokia Corp.-Helsinki, 
2300 Tall Pines Drive, Largo, FL 34641, Tel: 813-536-5553; 
Empl.: 4,000; SIs. Mgr: P. Chelgren 

NOLATRON, P.O. Box 4042, Harrisburg, PA 17111, Tel: 
717-564-3398, FAX: 717-939-5831; Empl: 5 

NOLL., J. A. CO, P.Q. Box 312, Monroaville, PA 15146, Tel: 
412-733-1089; Sis. Mgr: P. Carson; Di8t. Mgr: P. Carson 

NON-LINEAR SYSTEMS/DIV. OF KAVPRO CORP, 
533 Stevens Ave., Solana. Bch, CA 92075, Tel: 619-481-
3953, TWX: 910-322-1132; EmpL: 55; Sis. Mgr: Ben W. 
Fisher; Dis!. Mgr: Jeanne Simmons 

NORELCOM INOS, 63 Marine St, Fanningdale, NY 11735, 
Tel: 516-249-7245, FAX: 516-249-3745; EmpL: 30 

NOREN PRODUCTS INC, 1010 O'Brien Blvd, Menlo PI<, 
CA 94025, Tel: 415-322-9500, TELEX: 17-1410 Noren 
MNPK, FAX: 415-324-1348 

NORGREN, 5400 South Delaware, Littleton, CO 80120-
1663, Tel: 303-794-2611, TELEX:.45541; Empl.: 661; SIs. 
Mgr: Patrick Maley 

750 North American offices only, For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
NORITAKE co, INC., Noritake Co., Limited (Japan), 

23820 Hawthorne Blvd, Ste. 1 00, Torrance, CA 90505, Tel: 
213-373-6704; FSC No.: 2t3-772-3918; EmpL: 7; SIs. 
Mgr:Y. Tatsuta 

NORLAND CORPORA nON, Norland Dr. Ft Atkinson, WI 
53538, Tel: 414-563-8456, TELEX: 26-5446; Empl.: 250; 
SIs. Mgr: Jay Singer 

NORPLEX/OAK INC, Allied-Signal Inc., P.O. Box 1448, 
La Crosse, WI 54602-1448, Tel: 608-784-6070, TELEX: 59-
2257; EmpL: 2,200; SIs. Mgr: George Gabuzda 

NORSAL INDUSTRIES, 85 0 Hoffman Lane S. Central 
Islip, NY 11722, Tel: 518-234-1200, TWX: 510-234-1200, 
FAX: 518-234-1589; Empl.: 45; SIs. Mgr: Marc Spector 

NORTH AMERICAN PHILIPS CONTROLS CORP., 
See Airpax Corporation, Cheshire Div. 

NORTH AMERICAN PHILIPS LIGHTING, Bank St, 
Hightstown, NJ 08520, Tel: 609-448-4000, TWX: 510-685-
5651; Empl.: 600; SIs. Mgr: C. J. Lehmann 

NORTH AMERICAN PRINTED CIRCUIT DIV., Tyco 
Labs., Inc. Box 145, Stafford CT 06075, Tel: 203-684-
2703; Empl.: 230 

NORTH ATLANTIC INDUSTRIES, 60 Plant Ave., 
Hauppauge, NY 11788, Tel: 518-582-6060, TWX: 510-
227-9660, FAX: 518-582-8079; FSC No.: 07342; Empl.: 
320; SIs. Mgr: K Salz .................. ()O1305,1391 

Local Sales Offices & Reps 
AL Huntsville, Periphix-Teqspec .......... 205-721-1701 
AZ Phoenix, Aztec Entprs. ................ 602-944-9185 
CA Cupertino, T. Louis Snitzer Co. ........ 408-257-8333 
CA Los Angeles, T. Louis Snitzer Co. ..... 213-838-6170 
CO Denver, Aztec Entprs. ................. 303-779-5285 
CT Middletown, Intersell .................. 203-528-5357 
FL Cocoa Beach, TeqSpee 305-783-3444 
FL Palm Harbor, Teqspee ................ 813-785-2276 
GA Shellville, Periphex-Teqspee .......... 404-972-7955 
IL Chicago, Pat Lind Elctrns. ............. 312-728-3513 
IN Indianapolis, Pat Lind Elctms. ......... 317-632-7444 
KS Lenexa, Ramsey Assocs. ............. 913-541-1007 
MD Wheaton, Brimberg Sis. Co.. . . . . . . . . .. 301-948-2670 
MA Burlington,lntersell ................... 617-273-3844 
MN Circle Pines, P. Lind .................. 612-788-5770 
MO Chesterfield, Ramsey Assocs.......... 314-532-9386 
NJ Teaneck, Sci. Dvcs.-East.. . . . . . . . . . . .. 201-637-1004 
NM Albuquerque, Aztec Entprs. ........... 505-262-1688 
NC Winston-Salem, Teqspee '" ........... 919-723-8102 
PA Horsham, Pennsylvania Sci. DYcs. .... 215-958-0700 
TX Houston, Scientffic Sis. ............... 713-460-9170 
TX Richardson, Sci. Sis. . ......... ,....... 214-231-8541 
UT Ogden, Aztec Entprs. ................. 801-621-1655 
WA Kirkland, Syntek ...................... 208-488-0394 
WI Milwaukee, Pat Lind Elctms. .......... 414-224-0146 
Can Scarborough, Ont, John DeGroot Assocs. 

....................................... 418-431-9331 

NORTHEAST INNOVATIONS, INC., International 
Science Technology, P.O. Box 120, Concord, NH 
03302. Tel: 603-738-8260; Sis. Mgr: James P. Diggins 

NORTHEAST SCIENTIFIC CORP., 30 Wetherbee St, 
Acton, MA 01720, Tel: 508-263-271t; Empl.: 10; S/s.Mgr: 
C.Moritz 

NORTHERN AMPOWER CORPORATION, 47087 
Grand River Avenue, Novi, MI48050, Tel: 3t3-349-4860, 
FAX: 313-344-2575; Empl.: 35; SIs. Mgr: Ronald E Kirsch 

NORTHERN PRECISION LABS. 11 Madison Rd., 
Fairfield, NJ 07006, Tel: 201-227-4800, TWX: 710-734-
4301; Empl.: 95; SIs. Mgr: P. Pytal 

NORTHERN TECHNOLOGIES, 747 Main St, Sle. 207, 
Concord, MA 01742. Tel: 617-371-0915, TELEX: 948337, 
FAX: 617-371-2580; Empl.: 400 

N~GJVorth HiJls 
~ectronics.lnc. 

FAX: 516-759-3327 
NORTH HILLS ELECTRONICS, 1 Alexander PI. Glen 

Cove, NY 11542, Tel: 518-671-5700, TELEX: 48-6886; 
FSC No.: 98821; EmpL: 125; SIs. Mgr: Herb Marx 
.................................... A·1247,2300-2302 

Local Sales Offices & Reps 
CA Palo Mo, Tri Rep .. .. .. .. .. .. .. .. .. ... 415-965-1822 
CT Wethersfield, Underwood SIs. Corp. ... 203-563-3046 
MA Lowel\ Underwood SIs. Corp .......... 617-258-8191 
MN Minneapolis, Hei-Lite SIs. ............. 612-861-6051 
NJ Glen Gardner, F & M Tech. Sis. ....... 201-832-7216 
OR Portland, Evergreen Mktg. Grp. . . . . . . . . 503-843-8020 
TX Dallas, Milestel<, Inc. .................. 817-455-7444 
TX Houston, Milestel<, Inc. ................ 713-376-6776 
WA Seattle, Evergreen Mktg. Grp. ......... 206-633-3160 
Can Montreal, Componetics Ltd ........... 514-331-9930 

NORTHLAKE ENGINEERING, INC., 999 Anita Ave., 
Antioch, IL 60002. Tel: 312-395-5710, FAX: 312-395-9101; 
FSC No.: 50638; Empl.: 120; Sis. Mgr: W. A. Hardt 

NORTHWEST MICROCIRCUITS, INC., 5484SW 
Philomath Blvd, Corvallis, OR 97333, Tel: 503-753-8242; 
EmpL: 12; SIs. Mgr: Wm H. Ferwalt 

Local Sales Offices & Reps 
MN Minneapolis, EP.M.lnc ................ 612-434-9446 

NORTON ASSOCIATES, INC., 10 Di Tomas Ct, 
Copiague, NY 11726, Tel: 518-842-4666; FSC No.: 08739 

NOVA ELECTRIC INC., 263 Hillside Ave. Nutley, NJ 
07110, Tel: 201-661-3434, TELEX: 427386, FAX: 201-661-
3926; FSC No.: 29019; EmpL: 50; SIs. Mgr: Kenneth 
Niovitch .................................. ()O213O-2131 

Local Sales Offices & Reps 
AL Huntsville, VESCO. . . . . . . . . . . . . . . . . . .. 205-881-1494 
AZ Phoenix, Aspen Power, Inc. ........... 602-931-9287 
FL Orlando, Data Rep .. .. .. .. .. .. .. .. .... 305-682-6548 
GA Macon, VESCO ....................... 912-745-5200 
HI Honolulu, Victor Kim Elctms. . . . . . . . . .. 808-841-6266 
IN Indianapolis, CMP .................... 317-244-1685 
MD Lanhem, SeHronics .. .. .. .. .. .. .. .... 301-731-8080 
MI Farmington Hills,'CMP ................ 313-477-7700 
MO St Louis, P.E.M. SIs. Co ............... 314-427-7200 
NJ Nutley, Nova Elec. Sis. ................ 201-661-3434 
NY Buffalo, J & M Schaefer, Inc. •......... 718-825-8050 
NY E Syracuse, J & M Schaefer, Inc. ..... 315-463-5223 
NY Rochester, J & M Schaefer, Inc. . . . . . .. 718-588-9300 
NC Raleigh, VESCO ...................... 919-859-1550 
OH Berea (Cleveland), CMP .............. 218-828-0400 
OH Englewood, CMP ..................... 513-838-0951 
PA Washington, Battery Sys., Inc. ......... 412-228-7500 
TX Ft Worth, ATM/Quaiffied Power.. . . .. 817-572-3788 
UT Satt Lake City, Computer Environments 

801-468-6002 
Can N. Vancouver, B.C., Interworld Elctms. 

............•........................ " 804-984-4471 

NOVATEK CORPORATION, 900 Eest Atlantic Blvd., 
Pompano Beach, FL 33060, Tel: 305-782-4397, TELEX: 
522600 AAA EXECT, FAX: 305-971-0316; Empl.: 5; Sis. 
Mgr: Joe DiBrigida 

NOVATRONICS, Box 878, Pompano Beach, FL 33061, Tel: 
305-942-5200, TWX: 510-958-9878, FAX: 305-778-7147; 
EmpL: 460;' Sis. Mgr: Joseph P. Muni 

NOVATRONICS OF CANADA LTD., 677 Erie St, P.O. 
Box 610, Stratford, Ontario, Canada NSA 6V6, Tel: 519-
271-3880, TELEX: 08-955394, FAX: 519-271-9781; EmpL: 
100; SIs. Mgr: Laraine Murray ................. S.1243 

Local Sales Offices & Reps 
WA Seattie, Bill Knorr Sis. ................. 208-843-4330 

NOVOTECHNIK U.S., INC., Village Plaza, 488 Boston 
Post Ad, Ate. 20 E., Marlborough, MA 01752, Tel: 617-485-
2244, FAX: 617-485-2430; FSC No.: MULTIPLE; Empl.: 5 
................................................. S·19OO 

NRD INC., Mark IV Ind., Inc., 2937 M Blvd N., Grand 
Island, NY 14072, Tel: 718-773-7634, TELEX: 91578 NRD 
GRDI, FAX: 718-773-7744; Empl.: 100; SIs. Mgr: James R 
Curtis; Dis/. Mgr: Larry Keating.. .. ........ .... 0 0 2170 

Local Sales Offices & Reps 
AZ Phoenix, Pain Hopkins Assoc. ........ 602-253-7888 
CA San Jose, Tech-Ser, Inc. .............. '408-498-1004 
CA Torrance, Tech-Ser, Inc. .............. 213-370-7200 
FL Tampa, SAT Mktg. .. .. .. .. .. .. .... .... 813-884-4805 
GA Atlanta, Electro-Rep Assocs. .......... 404-320-1134 
IL Chicago, M. Gottlieb Assocs., Inc ...... 312-775-1151 
IN Kokomo, M. Gottlieb Assocs. Inc. ..... 317-455-0444 
MA Clinton, Devaney Assocs.lnc ......... 617-368-1436 
MI Southfield, Comp. Assocs., Inc. ........ 313-355-4110 
MN Edina, Omni-Tec ...................... 612-881-4447 
MO Liberty, Lectro-Reps .................. 818-781-2522 
NY Rochester, TCS ...................... 716-342-2406 
NC Charlotte, Electro-Rep Assocs. . . .. .. .. 704-527-2530 
PA Langhorne, AMS Assocs. ............. 215-384-1050 
TX Dallas, Scalon, Hughes & Assocs. .... 214-739-2888 
Can Toronto, Ont, Sigma Mktg. ............ 418-757"5757 

NU-CO 

Local Distributors 
CT Wallingford Astech, Inc. .............. 203-285-4241 
CT West Hartford, Signal IIId. Elec. ....... 203-236-6005 
IA Cedar Rapids, Storage Engrg. Co., Inc. 

......................•................ 319-383-7775 
KS Wdchite, RaC. EIctms. ............... 318-267-5213 
MD Gaithersburg. R. S. Willard Co., Inc. ... 703-948-7700 
MI Grand Rapids, S.F. EIctms. ............ 618-459-0216 
MI Pontiac, Techno Inds., Inc. ............ 313-628-4090 
MO Kansas City, Elctms. Supp. ........... 818-931-0250 
MO St Louis, Van Sickle EIctms. .......... 314-621-5000 
NY Cortland, Monroe-Metz ........•.•.. 1-800-424-2442 
NY Rochester, Batty Hoyt ................ 718-847-9400 
OH Dayton, Griffith Dist Co. .............. 513-224-9102 
TN Johnson City, Tri-Citys IIId. Supp. Co. 

....................................... 615-929-8106 
VA Arlington, Arlington EIctms. Whlsrs. ... 703-524-6256 
PR Rio Piedras, Rubber & Gasket Co. of P.R 

. . .. . . . . .. . .. . .. . . .. . .. . .. . . .. . .. . . . ... 809-763-8787 
Can Mississauga, ant, Prelco EIctms. ..... 416-678-0401 
Can Montreal, Que., Prelco Elctms; ........ 514-389-8051 
Can Nepean, Prelco EIctms. ............... 613-728-1800 

NTE ELECTRONICS, INC. 44 Farrand St, Bloomfield, NJ 
07003, Tel: 201-748-5089, FAX: 201-746-6224; FSC No.: 
7T184; EmpL: 60; Sis. Mgr: An"- Fuchs; Dis!. Mgr: 
Mary Damiano 

Ilii3 
FAX: 201-467-5794 

NTK TECHNICAL CERAMICS, NGK Spark Plugs 
(USA), Inc., 99 Morris Ave., Springfield, NJ 07081, Tel: 
201-376-6070, TELEX: 95-248-1286; FSC No.: 
95-248-1286; SIs. Mgr: Mark 0Ia; Dis!. Mgr: Earl Hanson 
........... A·1438, 1772; S·I901; 001044"1045, 2171 

Local Sales Offices & Reps 
AL Huntsville, L&D, Inc. .................. 205-837-1469 
CA Culver City, DeAngelo Rothman and Co. Inc. 

....................................... 213-827-2202 
CT Brookfield, M & M Assocs. ............ 203-775-6888 
FL Longwood, D-Assocs. . . . . . . . . . . . . . . . .. 305-830-8976 
FL Maitland, D. J. Ellis & Assocs., Inc. .... 305-645-1101 
FL Maitland, D. J. Ellis Assocs. ........... 305-645-1101 
FL Maitland, D.J. Ellis & Assocs. Inc. . . • . . . 305-645-1101 
GA Atlanta, L&D Inc. ...................... 404-455-3483 
IL ChiCago, Greenslade SIs. ............. 312-593-3450 
IN Ft Wayne, T.x. SIs. ................... 219-489-4447 
IA Chanhassen, Barnes Sis. Assocs. .. . .. 612-834-2907 
MA Framingham, G/M Assocs., Inc. ....... 617-38D-0785 
MI Ann Arbor, Jordan-Elliott SIs. Inc. ..... 313-682-4087 
MI Jackson, Jordan-Elliom Inc. ........... 517-788-8353 
MN Chanhassen, Barnes Sales Assocs. ... 612-934-2907 
NC Raleigh, L&D Inc. ..................... 919-876-5301 
PA Rydal, Espy Sis. Assocs. ........ .. .... 215-578-0780 
PA Ryda\ ESPY Sis. ..................... 215-578-0780 
TN Seymour, L & 0, Inc. .................. 315-573-6511 
VA Richmond, L & 0, Inc. ... ............. 804-257-77~7 

WA Seattle, Northmar Inc. .. .. .. .. .. .. .. .. . 208-524-5170 

NT.T/WAVECONN, State Ad Hill, Meadville, PA 16335, 
Tel: 800-535-3162. 914-591-4173, FAX: 914-591-7783; 
EmpL: 100; Sis. Mgr: Sigmund Jay Silberstein 

NUCLEAR RESEARCH CORP., 125 Titus Ave. Box H, 
Warrington, PA 18976, Tel: 215-343-5900, TELEX: 510-
665-8525 NRC WNTN; FSC No.: 96696; EmpL: 85; Sis . 
Mgr: James R Lee 

NUCLEONIC PRODS., See Thomson-c5F Comps. 
Corp, Passive Comps. Div. 

NU-CONCEPT SYSTEMS, 2725 Advance Le.,P. O. Box 
587, Colmar, PA 18915, Tel: 215-822-8400, FAX: 215-822-
1427; FSC No.: 58561; EmpL: 17; SIs. Mgr: Robert F. 
Scheuerle 

Local Sales Offices & Reps 
CA Glendale, Toohronics ................. 818-24Q-4000, 
CO Denver, Prod. Equip. SIs. .............. 303-650-0344, 
CT Lyme, Art Meyers ..................... 203-767-0555, 
FL Altamonte Springs, PFI of Florida, Inc. 

GA 
IL 
MD 
MO 
NH 
NJ 
OH 

Woodstock, Protech Sys. ..........•.• 
Downers Grove, Physics Equip. ....•.. 
Baltimore, Art Meyers ................ . 
Raytown, Versatech ................ .. 
Hampton, Matrix SIs. ................ .. 
Camden, Arch MIg. & SIs. ............ . 
Heath, Howden Co. .................. . 

305-385-4781, 
404-926-0342. 
312-960-4054, 
301-574-7054, 
818-353-9303, 
603-926-1965, 
609-968-3835 
614-928-8866, 
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NU-CO 
TX Dallas, Torenko & Assocs. , ........... 214-340-6565, 
WA MukiReo, Systems Specialists ....•.... 206-355-0404, 

NU DATA, 32 Fairview Ave.; Little Silver, NJ On39, Tel: 201-
842-5757, TELEX: 271139, TWX: 710-722-5754; Empl.: 
20; SIs. Mg': Richard A. Prevke 

NU-MEDIA, 1075 Featherstone, Pontiac, MI46057, Tel: 313-
373-1165; FSC No.: 2450; Empl.: 26; SIs. Mg,: Brett W. 
Uncaln 

NUMERIX CORP., 20 Ossipee Ad., Newton, MA 02184, Tel: 
617-964-2500, TELEX: 948032, FAX: 617-969-4380 

NU-METRICS INC., Cedar Valley Bldg., Box 471, 
Vanderbilt, PA 15486, Tel: 412-628-6370, 800-346-2025, 
FAX: 412-628-8875; EmpL: 12; SIs. Mg,: Bemie Ames 

NWL CAPACITORS, NWL Transformers. 8050 
Monetary Dr. Riviera Bch, FL 33404, Tel: 305-848-9009, 
FAX: 305-848-9011; Empl.: 20 

OUDODnTRANSFORMERS 

FAX: 609-298-1982 
NWL TRANSFORMERS, Rising Sun Rd., P.O. Box 358, 

Bordentown, NJ 09505, Tel: 609-298-7300, TWX: 510-
685-3845; EmpL: 225; SIs. Mg': C. W. Harrison 
.... . .. . ... . .. .. . .. ... ... .. . .. .. . . ... .. A·2303; D·1857 

NYE, WILLIAM F. CO., Div. of New Bedford Thread 
Co., Inc., P.O. Box G-927, New Bedford, MA 02742-0027, 
Tel: 617-996-6721, TELEX: 940907; Empl.: 22; Sis. Mg': 
Donald R. Fai~ks 

NYL TITE, 3451 S. Clinton Ave.; S. Plainfield, NJ 07080, Tel: 
201-561-1300; SIs. Mg': Frances Gould 

FAX: 803-393-5421 (x362) 
NYTRONICS COMPONENTS GRP" INC., 700 

Orange St, Darlington, SC 29532, Tel: 803-393-5421, 
TWX: 810-665-2182; FSC No.: 83125; Empl.: 502; SIs. 
Mg,: Mack W. Windham 
.... A.1144-1157, 1192, 1248-1269, 1594-1600, 1979; 

B·1019 

Local Sales Offices & Reps 
AL Huntsville, B.C.!. . .................... . 

. 1>2. Tucson, Clemick & Assocs. .......... . 
CA Los Angeles, MG SIs. ................ . 
CA Sunnyvale, W.W. Posey •.....•........ 
CO Englewood, Component Sis. ......... . 
CT Bloomfield, Astrorep of New England 

FL Longwood, Beacon .................. . 
GA Chamblee, B.C.!. .. , •.........•.....•.. 
IL Glendale Hgts.. Beta ................ .. 
IN Indianapolis, EMCI ................... . 
KS Lenexa, MlcHec Assoc. . ............ . 
MA Lowell Astrorep of New England .... . 
MI Ann Arbor, Kahsar SIs., Inc. .......... . 
MN Minneapolis. Dunlop ConsRs. ........ . 
MO St Louis. MicHec Assoc. .•..•........ 
NJ West Orange, National Atlantic .....•. 
NY Pittsford, WA Franklin SIs. •........... 
NY Valley Cottage, LAC Assocs. ......... . 
OH Cincinnati, Kahsar SIs., Inc. ..•........ 
OH Columbus. Kahsar SIs., Inc. ..•........ 
OR Togard. EHech, Inc. ................... . 
PA Narberth, Bresson Assocs. ...•........ 
TX Dalles, Texoma .....................•. 
TX Houston, Texoma •................... 
UT SaH Lake City, Component Sis. ...... . 
VA Lynchburg, Bresson Assocs. .••. " ... . 
WA Bellevue, EHec ............•..•........ 
WI Milwaukee, Beta .................. ; .. . 
Can Ottawa,Onl. Dynasty Elctms. •..•..... 

Local Distributors 

205-529-4411 
602-749-4003 
213-476-3113 
408-746-0771 
303-n9-8060 

203-243-3122 
305-332-1940 
404-455-0405 
312-790-9886 
317-253-1668 
913-54HI505 
617-459-7399 
313-769-0131 
612-544-1070 
314-275-8666 
201-73H173O 
716-248-6251 
914-268-4435 
513-922-3133 
614-252-4009 
503-664-3458 
215-864-8460 
214-324-8097 
713-462-1432 
801-268-8440 
703-237-1304 
206-843-4330 
414-543-6609 
613-738-1200 

CA Garden Grove, Inductive Prods. ....... 714-691-2572 
CA Gardena, Bell Inds. ................... 213-515-1800 

Manuf~cturers and· Sales Offices Directory 

CA San Diego, Mock 11/ .................... 619-560-0515 
CA San Diego, NeurnannEIctms. ......... 619-695-3005 
CA SaniaCIara, Cypress ................. 408-980-2500 
CA Sunnyvale, Bellinds. ..•. .. . .. ..•• . . . .. 408-734-6570 
CA Thousand Qaks, Bell ................. 805-499-6821 
CA Walnut, A. C.I .......................... 818-331-0735 
CO Englewood, Industrial Elctrns. ......... 303-694-9444 
CO Wheatridge, Belllnds. . .. . . . . . . . .. .. ... 303-424-1985 
IL Chic;ago, Bell Inds. ...... . . . . • . . . . . . • . . 312-982-9210 
IL IChicago, Newark Elect ............... 312-638-4411 
IN Indianapolis. Bell Inds. •... ,........... 317-634-8202 
MD Bettsville, Newark Elec. ............... 301-937-5085 
MD Whne Marsh, RESCO/Ballirnore ...•.. 301-529-0500 
MA Needham, Cronin Elctrns. '" ... .. . .... 617-449-5000 
MA Woburn, Sterling Elec. •.........•..... 617-938-8200 
MN Minneapolis. Joel Co. ................. 612-545-5669 
NY Farmingdale, Pride Elctrns. ........... 516-293-4020 
NY Hauppauge, Fairmont EIctms. ......... 516-231-3313 
NY Hauppauge, Jaco Elect. . .. .•.. . . . . . .. 516-273-5500 
NY Plainview, ACI Elect. .•. . .. . ... .. . . •.. 516-293-6630 
NY Rome, Rome Elect ................... 315-337-5400 
NC Raleigh, Radio E/ec. Svc. .............. 919-781-5700 
OH Centerville, C.V. Clark ................. 513-435-3000 
OR Lake Oswego, Belllnds. .............. 503-241-4115 
PA Montgomeryville, Pyttronic Incls. . . . . . .. 215-843-2850 
PA Philadelphia, Herback Radernan ...•.. 215-426-1700 
PA Philadelphia, PEI... . . . . . . . . . . . . .. . . . .. 215-568-7400 
PA York, E C. L .......................... 717-843·8971 
TX Dallas, Wholesale Elect .............. 214-824-3001 
WA Bellevue, Belllnds. ...•.........•..... 206-747-1515 

'OAK MATERIALS GROUP INC., Laminates Div., 1 
Mechanic Street, Hoosick Falls, NY 12090,Tel: 518-688-
4379, TELEX: 710-965-9721; FSC No.: 53240; Sis. Mg,: 
Robert L Fidrych; Dis!. Mg': Richard Spiak 

• al[ Switch Systems Inc. 

FAX: 815-459-5000 (x2218) 
OAK SWITCH SYSTEMS, 1005. Main St, Crystal Lake, 

IL 60014, Tel: 815-459-5000, TWX: 910-634-3353; FSC 
No.: 76854; Empl.: 500; Disl. Mg': Gary LeMaire 
.............. '" .............. " .. . .. .. .. B.1n8, 1830 

Local Sates Offices & Reps 
AL Huntsville, Electramar/c, Inc. ......•.... 205-539-7040 
1>2. Scottsdale, Harris & Croy ............. 602-951-9121 
1>2. Tucson, Harris & Croy Inc. ............ 602-575-5109 
CA Granada Hills. C & N & Assocs., Inc ... 818-695-2431 
CA San Mateo, Stewart/Fullerton & Assocs. 

....................................... 415-570-7666 
CO Broomfield, Technet SIs. & Svcs. . . . . .. 303-466-7n7 
FL Winter Springs, Oak Switch Sys., Inc. 

GA Norcross. Electramark, Inc ..•.......... 
IL Crystal Lake, Oak Switch Sys. Inc. ... . 
IL Palatine, Golbeck/Mi/ota ............ . 
IA Cedar Rapids. Pattison SIs. .......... . 
KS Olathe, C-Tron, Inc. .................. . 
MA Acton, Boston Elctms. Assocs. ....... . 
MI Whne Pigeon, Oak Swnch Sys. Inc. '" 
MN Maplewood, Ziegenbein Assoc., Inc .•.. 
MO St Charles, C-Tron .................. . 
NE Omaha, 10 Neb ...................... . 
NJ Chany Hill Eastern E/ctms. ......... .. 
NJ Mountainside, Henry G. Richter ...•... 
NY FayetteVille, Henry G. Richter ........• 
NC Raleigh, Eastem Elctms. ............. . 
OH Cincinnati, JMK Elctrns. .............. . 
OH Cleveland, JMK EIctms. .............. . 
OH Dayton, JMK Elctms. ................. . 
OR Tigard, Matrix Sis. & Mklg. ........... . 
PA Phoenixville, Henry G. Richter .•...... 
TX Dallas. Dal/Tex Rep., Inc. ............ . 
UT Sandy, Technet-LRah ............... .. 
WI Brookfield, Ziegenbein Assocs., Inc. .. . 
Can Don MiII~ Onto R. D. Assocs. ........ . 

Local Distributors 
AL Huntsville, Component Distr ..........• 
AL Huntsville, Marshall Elctms. ......•...• 

. 1>2. Phoenix, Marshall Elctrns. .•.......•.. 
1>2. Tempe, Harper SID .....•............. 
AR Little Rock, Component Distr. . ....... . 
CA Chatsworth, Marshall Elctrns. ........ . 
CA Compton, Harper SID ................ . 
CA Inglewood, Newark Elctms. .......... . 
CA Irvine, Marshall Elctms. .............. . 
CA 'Milpitas, Marshall Elctms. ...........•. 
CA Mountain View, I/O Sis. Inc. .....•.... 
CA Palo AHa, Zack Elctms. ............. .. 

305-699-4010 
404-446-7915 
815-459-5000 
312-705-0602 
319-395-9866 
913-629-0073 
617-264-4456 
616-483-7179 
612-772-1324 
314-928-8078 
402-895-4431 
609-662-2113 
201-233-4615 
315-637-6713 
919-876-7591 
513-271-3860 
216-886-7100 
513-435-6228 
503-639-0325 
215-495-6176 
214-99H799 
801-572-3107 
414-785-1350 
416-444-0959 

205-883-7501 
205-881-9235 
602-496-0290 
602-967-1484 
501-277-6278 
818-407-4100 
213-979-5090 
213-671-7066 
714-859-5050 
408-943-4600 
415-968-1080 
415-326-5432 

CA Rancho Cordova, Marshall EIctms. . • .. 916-835-9700 
CA San Diego, Harper SID.. . . . . . . . . • . .. . . 619-578-2500 
CA San Diego, Marshall E/ctms. .......•.. 619-578-9600 
CA San Francisco, Zack Elctrns. .......... 415-626-1444 
CA Sunnyvale, Harper SiD................ 408-747-0333 
CO Denver, CSID, . . . . . .. .... . . . . .. .. . .. • . . 303-292-9594 
CO Denver, Newark EIctms. .............. 303-757,3351 
CO Englewood, Component Distrs. ....... 303-799-4916 
CO Thornton, Marshall Elctms. ..•..•..•.. 303-451-8383 
CT Wallingford, Marshall Elctrns. •..••.•.. 203-285-3822 
FL Ft Lauderdale, Marshall EIctms. ...... 305-9n-4880 
FL Melbourne, Component Distt. ......•.. 305-724-9910 
FL Orlando, Marshall EIctms. . • . . • . . • . . • • . 305-641-1878 
FL W. Palm Bch., Wings Electro Sis. Co. 

GA Norcros.s, Component Distr ........... . 
GA Norcros.s, Marshall Elctrns. ..•..•..••. 
IL Chicago, Newark Elctms. .•..•..•..•.. 
IL Crystal Lake, Sub-Seni; Inc. .......... . 
IL Palatine, Ohm/EIctms. ............... . 
IL Rosemont, Advent E/ctms. ........... . 
IL Schaumburg, Marshall Elctrns. ..•..... 
IN Indianapolis. Advent Elctrns. ..•....... 
IN Indianapo~s. Graham Elctms. •..•...•. 
IN· Indianapolis. Marshall E/ctms. ........ . 
KS EdWardsville, C. Tennant Co. . ..•..... 
KS Lenexa, Marshall Elctrns. .•..•..•...•. 
MD Gaithersburg, Marshall Elctrns. •.•...• , 
MA Canton, Impact Sis. .................. . 
MA Westborough, In-Stock Prods. ....... . 
MA Wilmington, Marshall EIctms. ........ . 
MI Farmington Hills. Advent Elctms. .•..•. 
MI Livonia, Marshall Elctrns. ....••..•.... 
MI Oak Park, Newark EIctms. ........... . 
MN Minneapolis. Newark Elctrns. ........ . 
MN Minneapolis. Northern, Inc. ........... . 
MN Plymouth, Marshall Elctrns. .......... . 
MO St Louis. Olive Elctms. •.............. 
NJ Fairfield, Marshall Elctms. ............ . 
NJ Mt Laurel Marshall Elctms. .......... . 
NJ Springfield, Route Elctrns. ..•..•..•...• 
NM Albuquerque, Walker Radio .......... . 
NY East Syracuse, Modutex Corp. ....... . 
NY Hauppauge, Fairmont E/ec. .......... . 
NY Hauppauge, Marshall EIctms. ....•.... 
NY Jamaica, Caison Co. ................ .. 
NY Johnson City, Marshall Elctms. ..•.... 
NY Northport. Coke-el Aerospace Co. .... 
NY Rochester; Marshall E/ctms. ..•.....•• 
NC Raleigh, Component Distr. . ...•....•.• 
NC Raleigh, Marshall Elctms. ..•..•....... 
OH Centerville, IPO ...................... . 
OH Dayton, Marshall Elctrns. ............ . 
OH Solon, Marshall Elctrns. .............. . 
OH Westerville, Marshall Elctms. ......... . 
OR Beaverton, Marshall EIctms. .........• 
OR Portland, Radar E/ec. ................ . 
PA Pittsburgh, Marshall EIctms. ......•... 
TN Nashville, Graham E/ctms. .....•...... 
TX Austin, Marshall E/ctms. •......•..•... 
TX CarrolHon, Marshatl Elctms. •.........• 
TX Dallas. Component Distt. . .•.........• 
TX EI Paso, IdeallndL Elect •............• 
TX Garland, Newark Elctms. ..•.........• 
TX Houston, Marshall EIctms. ........... . 
TX Irving, Harpar S. L D .................. . 
UT SaH Lake City, Marshall EIctms. ..•.... 
WA Bellevue, Marshall Elctms. .......•.... 
WA Seattle, Radar E/ec. .................. . 
WA Spokane, Radar E/ec. ............... .. 
WI Brookfield, Marshall Elctms. .•..•.••... 
Can Burlington, Onl. Whne Radio ....••..• 
Can Burnaby, B.C, Semad EIctm. Dist ....• 
Can Calgary, Alberta, Semad EIctm. Dist .. 
Can Downsview, Ont, Westbume Elctms. 

Can Markham, Onto Selnad EIctm. Dist ...• 
Can Ottawa, Onto Semad EIctm. Dist ..•... 
Can' Ottawa, Onl. Westburne Elctrns. ..•... 
Can Pointe Claire, Semad EIctm. Dist •.... 

305-796-6806 
404-441-3320 
404-923-5750 
312-794-5100 
815-459-4139 
312-359-5500 
312-297-6200 
312-490-0155 
317-674-2190 
317-634-8202 
317-297-0483 
913-441-1801 
913-492-3121 
301-640-9450 
617-621-1500 
617-870-5750 
617-658-0910 
313-477-1650 
313-525-5850 
3i3-967-0600 
612-331-6350 
612-944-1167 
612-559-2211 
314-426-4500 
201-682-0320 
609-234-9100 
201-379--771.0 
505-883-2992 
315-437-7052 
516-231-3313 
516-273-2424 
718-525-5900 
607-798-1611 
516-754-2233 
716-235-7620 
919--787-7311 
919-878-9882 
513-435-2088 
513-236-8088 
216-248-1788 
614-891-7580 
503-844-5050 
503-232-3404 
412-963-0441 
615-367-4400 
512-837-1991 
214-233-5200 
214-844-0373 
915-779-6847 
214-494-5911 
713-695-9200 
214-621-0500 
801-485-1551 
206-747-9100 
206-282-2511 
509-747-3053 
414-797-8400 
416-632-6894 
604-438-2515 
403-252-5664 

416-635-2980 
416-475-3922 
613-727-8325 
613-737-5570 
514-694-0960 

OAKTRON INDUSTRIES, INC, 704 30th St, Monroe, WI 
53566, Tel: 608-328-5580, TELEX: 260-266; FSC No.: 
07109; Emp/.: 250; SIs. Mgr: J. F. Disch; Disl. Mg,: Jim 
Hendrickson 

OAL ASSOCIATES, P.O. Box J, Escondido, CA 92025, Tel: 
619--743-7143, FAX: 619-743-2460; EmpL: 18; SIs. Mgr: 
Mark Lohkemper 

OAS INC., See Optimum Applied Systems 

OCEAN MARINE INSTRUMENT, P. O. Box 3963, 
Tustin, CA 92680, Tel: 714-832-4627 ••.••••.... Do214O 

OCTAGON SYSTEMS, 8510 W. 91st Ave., Westminster, 
CO 80030, Tel: 303-426-6540, TELEX: 4831919 

752 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
ODELL, M. P., CO .• 1620 ChesapeakaDr, Hoffman Estates, 

IL 60195, Tel: 312-991-2628; Sis. Mg,: Maria McClurkin 

OECO CORP, 4607 S.E. Intamational Way, Milwaukie, OR 
97222, Tel: 503-659-7932, TELEX: 36-0350; FSC No.: 
95266; Sis. Mgr: Dave Fuller 

OGALLAlA ELCTRNS., Div. Arnold Engrg. Co., Box 59, 
Ogallala, NE 69153, Tel: 308-284-4093, FAX: 308-284-
4093 (ext 29); Empl.: 37; Sis. Mg,: H. L Harrington 

FAX: 614-486-0743 
OHIO SEMITRONICS, INC., 1205 Chesapeake Ave, 

Columbus, OH 43212, Tel: 614-486-9561; FSCNo.: 12066; 
EmpL: 36; Sis. Mgr: G. Clagett ..•........ S01902-1917; 

Do1306-1309 

Local Sales Offices & Reps 
t>;Z Tucson, Sheldon Equip. ....... . 
CA Arcadia, Van Gott & Assocs. ........ .. 
CA Hayward, FLW, Inc. .. ................ . 
CT Wallingford, Pat Jenks Assocs. ....... . 
FL Orlando, Datarep .................... . 
GA Marietta, FLW ...................... .. 
IL Columbia, R L Weisheimer & Assocs. 

IL Park Ridge, Elctm Instr. Assocs. ..... . 
MD BaHimore, Electra-Tech, Inc. . ........ . 
MA Danvars, Pat Jenks Assocs. ......... . 
MI Minord, TMS ........................ .. 
MN Minneapolis, The Mark Co ............ . 
NJ Garwood, E. R Mertz. Inc ............. . 
NY Latham, L -Tron Corp. ................ . 
NC Charlotte, Zelco Assocs. ............ .. 
OH Dayton, Mohawk Inlronies ........... . 
OH No. Ridgeville, TMS, Inc. .. .......... .. 
OR Portland, Tapp Engrg. SIs. Corp. ..... . 
PA Carnegie, Flow Media .............. .. 
PA Frazier, FLW, PA, Inc. ................ . 
TN Mamphis, Jordan/Marlar/Hale, Inc. .. . 
TX Houston, Scientific SIs. Co. . ......•... 
TX Richardson, Sciantific SIs. Co. . ...... . 
lIT SaM Lake City; MC Squared, Inc. ..... . 
WA Bellevue, Tapp Engrg. SIs. Corp ...•... 

602-722-1452 
818-445-9728 
415-786-9070 
203-265-9939 
305-843-5224 
404-424-1731 

618-281~148 
312-298-2290 
301-877-8344 
617-777-5600 
313-360-1514 
612-933-3026 
201-272-0687 
518-785-5032 
704-541-6122 
513-434-6873 
216-327-3527 
503-244-7265 
412-276-6055 
215-251-9700 
901~2-7441 

713-460-9170 
214-231-6541 
601-298-3368 
206-747-5400 

FAX: 312-675-1505 
OHMITE MANUFACTURING CO.,3601 W. Howard St, 

Skokie, IL 60076, Tel: 312-675-2600, TELEX: 72~, 
TWX: 910-223-0805; FSC No.: 44655 
.............................. A0 1980-1994,2094-2095 

0HMTEK 
SFERNICE. INC. 

FAX: 716-283-5932 
OHMTEK INC., Sfernice Group Company, 2160 

Uberty Dr, Niagara Falls, NY 14304, Tel: 716-283-4025; 
FSC No.: 57489; Empl: 175; Sis. Mgr: William Cuviello 
.... . .... .... .... .. .... .. .. . .. .. .... A01848, 2020-2025 

Local Sales Offices & Reps 
t>;Z Scottsdale, Samper Fi Sis., Inc. ........ 602-991~01 

CA Chatsworth, RaMech .................. 818-700-0933 
CA Del Mar, Chapman & Chapman ....... 6HH55-0412 
CA Glendale, Mission Mklg. Grp........... 818-247-9110 
CA Santa Clara, I Square, Inc. ............ 408-988-3400 
CO Denver, West, Inc. .................... 3~77-8180 
FL St Petersburg, J.CJ. Assocs. ......... 813-343-2679 
IL Downers Grove, Richmar Elctms. ..... 312-988-0118 
IN Ft Wayne, John F. Kiltoil Co. . . . . . . . . .. 219-436-7233 
IA Hiawatha, Ard SIs. .................... 319-393-6392 
MA Sterling, Compatible Comps., Inc. ..... 617~22-7641 

MI Jackson, T.P.s. & Assocs. .. .. .. .. .. ... 517-783-1722 

MN Minneapolis, Dunlop ConsMs. ......... 612-544-1070 . 
NJ Piscataway, R P. Luce & Co .......... 201-752-8750 
NY Chappaqua, Micrel,lnc. ............... 914-238-4961 
NY New Hyde PI<, R P. Luce & Co ........ 516-437~550 

NY Rochester, Fritz Dasson .............. 716-338-1699 
OH Wooster, T.P.S. & Assocs. ............. 216-264-0971 
OR Beaverton, Eclipse Mklg. Grp. ......... 503-642-1661 
PA Wynnewood, Metz-Benham Assocs., Inc. 

. . .. .. . .. . . . . .. .. .. . . . . .. . . .. . . .. 215-896-7300 
TX Richardson, Pro-Comp SIs. Co. ....... 214-66iH 500 
lIT Salt Lake City, West, Inc. . . . . . . . . . . . . .• 801 ~8-5739 
WA Radmond, Eclipse MkIg. Grp .......... 206-685-6991 
Can Rexdale, Ont., Source Elctms. .. . . . . . .. 418-675-6235 

Local Distributors 
MA Sterling, Compatible Comps. Dves. .. .. 617-422-7356 

OK INDUSTRIES, INC., 4 Executive Plaza, Yonkars, NY 
10701, Tel: 914-969-6800, TELEX: 12-5091; EmpL: 200; 
Sis. Mgr: John Malboeuf 

OKONITE CO, Box 340, Ramsey, NJ 07446, Tel: 201-625-
0300, TWX: 710-988-1017; Empl.: 1700; Sis. Mg': F. R. 
Postma 

OLEKTRON CORP., Signal Technology Corp. 61 
Sutton Road, Webster, MA 01570, Tel: 617-843-7440, 
TELEX: 710-347-1602, FAX: 617-949-1604; FSC No.: 
32252 

OLFLEX WIRE & CABLE, INC., 30 Plymouth Slreet, 
Fairfield, NJ 07006, Tel: 201-575-1101, TELEX: 130-327, 
ESYLNK: 201-575-7178; Empl.: 25; SIs. Mgr: Michael R 
Picone 

OLIVER ADVANCED ENGINEERING, 320 W. Arden St, 
Glendale, CA 91203, Tel: 818-240-00B0, TWX: 51o-eoo-
8099, FAX: 818-240-6131; Empl: 28; Sis. Mg': J. Gilberts 

OLYMPIC WIRE & CABLE, 1 Madison Rd., Fairfield, NJ 
07006, Tel: 201-227-7996, FAX: 201-227-1606; FSC No.: 
63830; Empl.: 35; Disl. Mgr: Yvette Archer 

OMEGA ENGINEERING, Box 4047, Stamford, CT 06907, 
Tel: 203-359-1660, TELEX: 99-6404; Empl.: 500; Sis. Mg,: 
Peter Casiraghi & Nelson Hart 
..... So1779, 1860-1861, 1932-1933; C01891; Do1013, 

1099,1138, 11n, 1312, 1392-1393, 1420 

OMEGA PRECISION CORP., 1364 Pompton Ave., Cadar 
Grove, NJ 07009, Tel: 201-256-3422; FSC No.: 9Y506; 
EmpJ.: 16; SIs. Mgr: Laon Komsa 

Local Sales Offices & Reps 
CA Mountain View, Lindsay Assocs. ...... 415-965-3307 
CO Littleton, TMC ........................ 303-773-0643 
MD BaHimore, Barnard Whfte & Co, Inc. . .. 301 ~54oo 
OH Hudson, J. A. Chluda & Assocs. .. .. ... 216-650-1638 
PA Westfield, Roberson Assocs. . . . . . . . ... 201-256-3422 

OMNIBYTE CORP. 245 W. RooseveM Rd., Sidg. 1-5, W. 
Chicago, IL 60185, Tel: 312-231-6680, 1-800-638-5022, 
FAX: 1-312-231-7042; Empl: 38; SIs. Mg,: Mike Hansen 

OMNIPrint 
FAX: 408-747-0358 

OMNIPRINT, INC., 1168 Elko Drive, ~unnyvale, CA 94089, 
Tel: 408-745-6400; EmpL: 12 ....... ' ............ 001100 

Local Sales Offices & Reps 
CA Irvine, OBI Distrs. .................... . 
CA Mountain View, 110 Sis. Inc .......... . 
IL Arlington Heights, Coombs Assoc., Inc. 

NJ Fords, Martin Data .................. .. 
TX Austin, The Thorson Co ............. .. 
TX Dalles, The Thorson Co ............. .. 
TX Houston, The Thorson Co ........... .. 
WI Milwaukee, Coombs Assocs., Inc. .... . 

714-250-9003 
415-968-1080 

312~9-9810 

201-738-7200 
512-345-1985 
214-233-5744 
713-771-3504 
414-351-6123 

OMNI SPECTRA, INC., MicrQwave Subsystems Div. 
2626 So. Hardy Dr. Tampe, t>;Z 85282, Tel: 602-966-1471, 
TWX: 910-950-1296; Sis. Mg,: Carl Sebum; Dis!. Mg,: 
Carl Sebum ' 

OMNI SWITCH USA, INC., 21630 N. 19th Ave, Ste. 8-16, 
Phoenix, t>;Z 85027, Tel: 602-582-0629, FAX: 602-582-
0665; Empl.: 100; Sis. Mgr: Laurie Ball 

ONANP 
OMNITEK, INC. P.O. Box 102, 820 Pennsylvania Blvd., 

Feasterville, PA 19047, Tel: 215-355-4443, TWX: 51o-se7-
173(); FSC No.: 54316; Sis. Mgr: Frank Shande1man 

OMRON ELCTRNS., INC., Control Campa. Div., 
One E. Commerce Dr, Schaumburg, IL 60173, Tel: 312-
843-7900, TWX: 910-291-2494, FAX: 312-643-7787 (ext 
8568); Empl: 209; Sis. Mg': F. Newburn 
.............................. S01550-1554.1780-1791 

Local Sales Offices & Reps 

~=~::::::::::::::::::::::::::::: 
IL Schaumburg ........................ . 
KS Kansas City ........................ .. 
MA Danvers .. : .......................... . 
MI Detro~ .............................. .. 
PA Wayne .............................. . 

714-978-6008, 
408-255-9231 
312-843-7900 
913-262-0580 
617-n4-6501 
313-357-6666, 
215-964-9376 

OMUTEC, Odetics, Inc. 1515 S. Manchester Ave., 
Anaheim, CA 92802, Tel: 714-758-0200, TWX: 910-594-
1461; SIs. Mgr: Stan Tomlinson 

ONAN POWER/ELECTRONICS, 4801 W. 81st St, 
Minneapolis, MN 55437, Tel: 612-921-5600, FAX; 612-
921-5627; FSC _1'10.: 3Z577; SIs. Mgr: John R Michael 

ONEAC CORPORATION, 27944 N. Bradley Rd., 
Libertyville, IL 60048, Tel: 312-818-6000, 80()-2~; 
SIs. Mg,: Frank Brletich 

Authorized Distributors 

New and Used Electronic Test Equipment 
Sales • Service • Rental • Leasing 

21418 Parthenia St., Canoga Park. CA 91.304 • (8t B~ 998-6500 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 
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ONEAC 
ONSET COMPUTER CORP. 199Main St, PO Box 1030, 

N. Falmouth, MA 02556, Tel: 617-563-2267, TB..EX: 
469915; EmpL: 8; SIs. Mgr: lo(l Hocker 

OPAMP LABS, INC., 1033 N. Sycamore Ave., Los 
Angeles. CA 90038, Tel: 213-934-3566; FSC No.: 24699; 
ErI1ll: 18 ............•......•................... 001015 

9 EK 

FAU<:214-542-1739 
OPTEK TECHNOLOGY, INC" 345 Industrial Blvd., 

McKinney, TX 75069, Tel: 214-542-9461, lWX: 91G-860-
5625; EmpL: 610; SIs. Mgr: James Trautwein; Dist. Mg': 
Betty Renfro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Bo1278 

LOCBl Sales Offices & Reps 
AZ. Sco\lljdale, Earl & Haas Assoc. ....... 602-994-3813 
CA Escondido, Uni Rep .................. 714-746-5131 
CA Senta Clara, Criterion ................• 40&-988-6300 
CA llIousand Oaks, Sc Cubed ........... 80&496-7307 
CA Tustin, Sc CUbed ..................... 714-731-9206 
CO WheeIridge, Waugaman Asscx>;. . . . . .. 303-423-1020 
CT Madison, Conti-Younger Asscx>;. ....• 203-245-1136 
Fl Coral Springs, H A I .................• 305-752-7520 
Fl MeIbome, H A I. . . . . . . . . . . . . . . . . . . . . . . 305-676-1639 
Fl Tampa, HAl .....•.......•............. 813-963-0743 
IL Roiling Meadows, KMA Sales . . . . . . . . . 312-39&-5300 
IN Indianapolis, J & W Sales ............. 317-842-3740 
MA Burlington, Conti-Younger Asscx>;. •.•• 617-273-1562 
MI Grosse Pointe Pk., Greiner Asscx>;. ••• 313-49!H>188 
MN Eden Praire, EIctrn Innovators........ 612-941-()830 
MO $I. louis, Engi~ng Services ...•... 314-997-1515 
NY Clark Mills, KLM/Gamer .............. 315-85:H126 
NY ManIIa88et, Win-Cor EIee. ............ 516'627-9474 
NY PIttsfcrd, KLM/Gainer ,............... 716-381-8350' 
NY S~ KLM/Gainer ............... 315-458-6214 

Manufacturers and Sales Offices Directory 
OK Rocky River, Norm Case Asscx>;. •.•.. 
OR Togard, Vanlege Corp. . .............. . 
PA Prospect Pari<, EH Sis. Co. . .......... . 
TX Austin, ProSales ..................... . 
TX Dallas, ProsaIes ..................... . 
TX Houston, Prosales ................... . 
UT Salt lake City, Waugaman Asscx>;. ..•• 

WA Bellevue, VanlegeCorp. ............. . 
WA Spokane, Vanlege Corp. ............. . 
WI MilWaukee, KMA ..................... . 

Local Distributors 
AZ. T9II1J9, Anthem ..................... . 
CA Chatsworth, Anthem .............. _ .. . 
CA East Irvine, Anthem .................. . 
CA San Diego, Anthem .................. . 
CA San Jose, Anthem ................... . 
CA Tustin, AVED ........................ . 
CO Englewood, Anthem ................. . 
IL Elk Grove Village, RM Elctms. ....... . 
IL Palstina, Ohm EIctms. ............... . 
IN Indianapolis, RM Elctms. ......... , ... . 
MA Andover, R2 EIctms. ................ .. 
MA Newton, Greene Shaw ............... . 
MI Grand Rapids. AM Elctms. .......... .. 
MN Fridley, Voyager ............ .. 
NJ West. Berlin, General Comps., Inc. .. .- .. 
NY New York, Moneloa Elctms. ........ .. 
NC Greensboro, Golden Elctms. ......... . 
WA Betleview, Betllnds. ................ .. 
WI MilWaukee, Taylor ..... : ..... .- ...... .. 

216-333-0400 
206-455-.3460 
215-534-3340 
512-467-9947 
214-492-8870 
713-495-8130 
601-261-0802 
206-455-3460 
509-924-4410 
414-259-1771 

602-969-3888 
818-7OG-looo 
714-769-4444 
619-453-9005 
408-295-4000 
714-259-8258 
303-79G-4500 
312-364-6622 
312-359-5500 
317-291-7110 
617-47G-37n 
617-969-8900 
616-531-9300 
612-571-7766 
609-769-6767 
212-764-3028 
919-294-4653 
206-747-1515 
414-241-4321 

OPTaECOM, INC. 15930 Luanne Dr. Gaithersburg, MD 
208n, Tel: 301-840-2121, 'FAX: 301-948-6357; FSC No.: 
59338; EmpL: 50; Sis. Mg,: Harish K Jain 

OPTICAL & CONDUCTIVE COATINGS, Meridian 
Inds., Inc., 428 N. Buchanan Cir. 68, Pacheco, CA 94553, 
Tel: 415-79&-6066, TELEX: 470166 HQ WNCK; FSC No.: 
gun5; EmpL: 8; SIs. Mg,: Glenn G. Grupe 

OPTICAL ELECTRONICS, INC., 2700 E. Bisby Rd, 
Tucson, AZ. 85706, Tel: 602-889-8811, TELEX: 283347 
(via RCA); FSC No.: 5962; Empl.: 16; SIs. Mg,: Victoria 
Acosta 

OPTICS FOR RESEARCH, INC. P.O. Box 82, CaklWel~ 
NJ 07006, Tel: 201-228-4480, TELEX: 13G-224, FAX: 201-
228-O9(l5; EmpL: 21; SIs. Mg,: Donald K Wilson 

OPTIMP: 
FAU<: 404-496-4041 

OPTIMA ENCLOSURES, 2166 Mountain Indl. Blvd., 
Tucker, GA 30084, Tel: 404-496-4000, lWX: 81G-766-
3967; FSC No.: 10110; EmpL: 250; SIs. Mg,: Robert J. 
Tomlin ................................... Col063-1066 

LOCBl Ss/es Offices & Reps 
AZ. ScoIflldale. Arcom SIs. ................ 602-947-5745 
CA Bree, Masco Elctms. .................. 714-529-0866 
CA Santa Clara, Novs-Tronix ............. 408-727-9530 
Fl Oviedo, Conley & Assocs., Inc. ........ 305-365-3283 
GA Atlanta, Optime Enclosures ...•....... 404-49&-4000 
IL Itasca, Janus, Inc. ..................... 312-25G-9650 
KS Kansas City, BC Elctm Sis. ........... 913-342-1211 
MD Randallstown, Beacon North.. . . . . . . .. 703-478-2480 
MA Millis, Setmark Assocs., Inc. ........... 617-376-2914 
MN Minneapolis, Holgren Asscx>;. ......... 612-786-7641 
MO Ferguson, BC EIctrn SIs. .............. 314-521-6663 
NJ Berkeley, Cambridge Allen .... ,....... 201-464-0203 

. NJ Marlton, Beacon North Inc. .. . . . . . . . . .. 609-596-9456 
NY Binghamton, Empire Tech. Assoc...... 607-772-0651 
OH Clevelend, C. A Robinson Co ......... 218-473-6044 
OH Dayton, C. A Robinson Co. ........... 513-278-7969 
TX Austin, Metthews & Asscx>;. , • • • . . . . . •• 512-346-2969 
TX Dallas, Metthews & Asscx>;. ........... 214-248-7881 
VA Sterling, Beacon North ................ 703-478-2480 
WI Waukesha, Janus, Inc. ................ 414-542-7575 

Local Distributors 
CO Lakewood, Canda~ Inc. ............... 303-935-7218 
CT Clinton, Selmark Assocn. ............. 203-573-9088 
IN Indianapolis, STB & Asscx>;. .......... 317-844-9227 

OPTIMA PRECISION, INC. 3626 Hightide Drive, Rancho 
Palos Verdes, CA 90274, Tel: 8OG-544-4418, 213-377-
4118, FAX: 213-544-0264; Empl.: 6 

OPTIMATION, See Julie Research Labs 

OPTIMEM, 435 Oakmead Par1<way, S4nnyvale, CA 94086, 
Tel: 408-737-7373, lWX: 91G-339-9615; Empt.: 120; Sis. 
Mg,: Tom Jarrett;Dist. Mg,:Tom Jarrett 

OPTIMIZED DEVICES, INC. 220 Marble Ave., 
Pleasantville, NY 10570. Tel: 914-769-6100; EmpL: 30 

OPTIMUM APPLIED SYSTEMS, 145 Palisade St, Dobbs 
Ferry, NY 10522-1696, Tel: 914-693-9OO1,~ TB..EX: 
646141:FSA PBO DOBB; Empl: 30; SIs.Mg,: H. Joseph 
Brakl 

OPT INDUSTRIES INC. 300 Red School La. Phillipsburg, 
NJ 08885, Tel: 201-454-2600,lWX: 51G-235-292O; ErnpL: 
450; SIs. Mg,: John T. Cain 

OPTOELECTRONICS, INC. 5621 N.E. 14th Ave., Fl 
Lau_le, Fl33334, Tel: 305-nl-2050, TELEX: 514849, 
FAX: 305-771-2052; EmpL: 25; Sis. Mg': L R. Huff!; Dist. 
Mg,: L R. Huift 

OPTOELECTRONICS/TEXTRON, 1309 Dynamic St, 
Pelaluma, CA94975-0039, Tel: 707-763-4181, TB..EX: 34-
0186; Emp!.: 175 

OPTO PLUS, 25922 Minerva Cl, Mission Viejo, CA 92691, 
Tel: 714-38G-6654 ............................. BolOn 

OPTO TECHNOLOGY, INC. 562 Chaddick Dr. WheeHng, 
IL 60090, Tel: 312-537-42n, FAX: 312-537-4785; EmpL: 
35; Sis. Mg,: Richard E. Hagberg 

Local Sales Offices & Reps 
CA San Clemente, Sigwell Entprs. ........ 714-492-6127 
IL Des Plaines, Coombs Asscx>;. ........ 312-298-4630 
IA Cedar Rapids, Omni-Tec, Inc. ......... 612-881-4447 
MD BaRirnore, Stitzer Asscx>;. .••.••.••.•.. 301-823-2600 
MI Bloomfield Hills, Enco Mktg. .......... 313-642-0203 
MN Edina, Omni-Tec,lnc .................. 612-881-4447 
NJ Springfield, F. F. Sylvester ASsocs. .... 201-376-3324 
NJ Springfield, F. F. Sylvaster Asscx>;. .... 212-344-3155 
NY Rochester, A-J Eleclromarkettng ...... 718-426-3598 
PA Paoli, Stitzer Asscx>;. ................. 215-644-5500 
TX Plena, Vielock & Asscx>;. ............... 214-881-1940 

FAU<: 714-893-0867 
OPTO 22, 15461 Springdale St, Huntington Bch., CA 92649, 

Tel: 714-891-5861, TB..EX: 692-386; EmpL: 120 
........................................... Bol556-1557 

Local Distributors 
AL All Principel Cities, HamiRon Avnel Elctms. 
AL Birmingham, Industrial Elee. Supply ... 205-956-8504 
AL Mobile, Indl. Elee. ..................... 205-342-8809 
AK All Principal. Cities, Pioneer-Standard EIctms. 
AR Lillie Rock, Carlton Betes ............. 501-562-9100 
CA Brea, John Henberger Co. ............ 714-671-0841 
CA Huntington Beach, Opto 22 Distibutor SIs. 

· . . . . .. . .. . .. .. .. .. . . . . . .. .. . .. . . . . . ... 714-891-5861 
CA San Diego, John Henberger co. . . .. ... 619-292-5n2 
CA Santa Clara, Manco .............. ' ..... 408-496-6611 
GA Atlanta, Indl. Elee. .. .. .. .. .. .. .. .. .. ... 404-578-0300 
IL Elk Grove Village, GBL Goold Elctms. 

IL Moline, Jim Otis .................... .. 
IN Indianapolis, Nell Engrg, ............ .. 
MA N. Redding, Martindale Asscx>;. •.••••• 

MI Brighton, Fox Sys. ................... : 
MI Grand Rapids, Smtth Instrs. .......... . 
MN Sl Paul Kim Controls .............. .. 
NE Omaha, Jim Otis & Asscx>;. .......... . 
NJ Newarl<, Norman Bragar ............ .. 
NY Glen Head, Livers-Polk Asscx>;. ...••.• 

'NC Charlotte, Mill' Power ................ . 
OH Centerville, I. P. D. .. ................ .. 
OH Columbus, Great Lakes Controls Corp. 

312-593-3220 . 
309-762-9311 
317-841-9244 
617-664-0355 
313-227-4497 
616-245-1195 
612-78G-2991 
8OG-447-1417 
201-344-1100 
516-759-9300 
704-527-8632 
513-435-2086 

....................................... 614-451-7872 
OH North RoysRon, Great Lakes Controls Corp. 

· ...... .' ............................ '. .. 216-582-0020 
OK Tulsa, CarRon Bates .................. 918-25G-1178 
OR Portland, Pacific Control Supply. . . . . .. 503-249-2033 
PA King of Prussia, Applied Controls ....• 215-265-3632 
PA Pittsburgh, Great Lakes Control Corp. 

· . .. . . .. . . . . . . . . .. . . . . . . .. . . . . .. . .. .. .. 412-341-8922 
TX Dallas, lnolek ......................... 214-243-7000 
WA Redmond, Cascade Controls ......... 206-881-8843 
WI Germantown, Professional Control Corp. 

....................................... 414-251-3000 
WI Milwaukee, Taylor EIctms. ............ 414-241-4321 

754 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 

FAX: 409-255-5555 
ORAM HIGH VOLTAGE. P.O. Box 1176, Dayton, TX 

77535, Tel: 409-258-5553, TELEX: DRAM 628-382-40; 
EmpL: 15; SIs.Mgr:FrankSU .•..•..•.... 001858-1859 

Local Distributors 
UnRed States, Power Group, Inc./Bob Pampin 
...............•.....•......•.......... 914-279-7166 

ORBIT INDUSTRIES, Countis Industries, 2670 
Lockheed Way, Carson CRy, NV 89706, Tel: 702-882~123; 
EmpL: 11; SIs. Mgr: James T. Counti~ 

ORBIT INSTRUMENT CORP., 80 GaboI Ct., 
Hauppauge, NY 11788, Tel: 516-435-8300, TWX: 51 (). 
221-2122; FSC No.: 11263; SIs. Mgr: Carl Frommeyer 
........•...................•..•..•..•. a-1831; 001139 

Local Sales Offices & Reps 
CA San Diego, Orbit Instr. Corp. .......... 619-56&3437 

ORBIT INSTRUMENT OF CAL, 6431 Global Dr, 
Cypress, CA 90630, Tel: 714-527-0561, TWX: 51()'221-
2122; FSC No.: 11263; SIs. Mgr: Graham Vernon 
... .•..... .•..•... ..•.....•........ .... a-1831; 001139 

Local Sales Offices & Reps 
CA San Diego, D. Gary ................... 619-222-8839 
CA San Diego, Orbit Instr. Corp. .......... 619-56&3437 
MA Tewksbury, Deleon Sis. ............... 617-851-9911 

ORCUS, Box 16022, Kansas CRy, MO 64112, Tel: 913-782-
9781, TELEX: 4994037, FAX: 913-782-3894; Sis. Mgr: 
Manford Eaton 

ORIEL CORP, 250 Long Beach Blvd., Stratford, CT 06497-
0872, Tel: 203-377-8282, TWX: 71 Q.453-8719; EmpL: 149; 
Sis. Mgr: Peter Nero 

FAX: 213-515-2879 
ORIENTAL MOTOR U.S.A. CORPORATION, 2701 

Toledo Street, SuRe 702, Torrance, CA 90503, Tel: 213-
515-2879, TELEX: 664231 ORIENTAl TANG; EmpL: 15; 
SIs. Mgr: Don Stephens ... a-1245-1246, 1263; C-1691 

Local Sales Offices & Reps 
CA Santa Clara, Oriental Motor U.SA Corp. 

. . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-988-2655 
IL Rolling Meadows, Oriental Motor USA Corp. 

...............................•....... 312-577.()310 
NJ Fairfield, Oriental Motor USA Corp. .. 201-882.()48() 

ORION INSTRUMENTS, INC., 702 Marshall St., Redwood 
CRy, CA 94063, Tel: 415-361-8883, TELEX: 530942; Sis. 
Mgr: Bob Reynolds 

OAMEC SYSTEMS CORP, 19 Unden Park, Rochester, 
NY 14625, Tel: 716-385-3520, TELEX: 51().601-5941; 
EmpL: 50; Sis. Mgr: Richard Morgan 

ORTEL CORP, 2015 w. Chestnut St., Alhambra, CA 91803, 
Tel: 818-281-3636, TELEX: 752434; SIs. Mgr: Brent J. 
Ware 

OSBORNE TRANSFORMER, 19636 Derby St., Detroit, 
MI 46203, Tel: 313-368-4136; EmpL: 20; SIs. Mgr: J. R. 
Osborne 

OSCILLATEK, K & L Microwave, 620 North 
Undenwood Dr, Olathe, KS 66062, Tel: 913-829-1777, 
TELEX: 437045, FAX: 913-629-3505; FSC No.:57693; 
EmpL: 64; SIs. Mgr: Bob Goodwin ....... A-1440-1441 

Locei Sales Offices & Reps 
Al Huntsville, Beacon EIctms. ...•..•..... 205-881-5031 
AZ Scottsdale, Thorson Desert States .•.. 602-998-2444 
CA cartsbad, Martronix ...•..•.........•.. 619-729-2856 
CA EI Taro, Martronix .................... 714-658-0632 
CA Newbury PI<, Martronix .........•..... 805-4~ 
CA Palo Alto, Home Electro Sis. ....•..... 415-494-6777 

00 Aurora, Thorson Desert Statas • . . • . . .. 3~71-7344 
FL Boca Raton, Beacon EIctms........... 305-997-4518 
FL Clearwater, Beacon Ek:1ms. ........... 813-796-2378 
FL Longwood, Beacon Ek:1ms. ........... 305-332-1940 
GA Atlanta, Beacon Elctms. . . . . . . . . . . • . . .. 404-256-9640 
IL Barrington, IHek . • . . . . • . . . . . . . . . . . . .. 312-382-4600 
IN Ft Wayne, R-Tek ...•..•....•....•.... 219-432-8783 
IA Cedar Rapids, Midwest Tech. SIs. .. ... 319-365-4011 
KS Gooddard, Midwest Tech. Sis. ........ 318-794-8565 
KS Lenexa, Midwest Tech. Sis. ........... 913-888-5100 
MD Burtonsville, Eestern Instrmn. ......... 301-384-6500 
MA Needham, Addelco Corp. ............. 617-444-4754 
NM Albuquerque, Thorson Desert States 

.. .. .. . . . .. .. . .. . .. . . . . . . .. . . .. . . . . .. .. 505-293-8555 
NY Fairport, bbd EIctms., Inc. ............. 716-425-1112 
NY Huntington, C. R Mayer Co. Inc. ...... 518-692-4221 
NC Raleigh, Beacon EIctms. .............. 919-787.()330 
OH Miamisburg (Dayton), EIctm Comps. Inc. 

.. . .. .. . . .. . . . . . . .. . .. .. . .. . . . . . . .. .... 513-866-3340 
OR Beaverton, Thorson Co. Northwest ... 5~5900 
PA Southampton, Eestern Instrmn. of PA 

· . .. .. .. . .. .. . .. . .. .. . .. . .. . .. .. .. . .. .. 215-355-7700 
TX Dallas, McDonald Assocs. ............ 214-239-7236 
WA Bellevue, Thorson Co. Northwest .•... 208-455-9180 

OSCIL1.OQUARTZ, B & J Marketing, 17074 Dearborn 
St., Northridge, CA 91325, Tel: 818-993-0048, TELEX: 650 
2068183, FAX: 818-993-5758; EmpL: 125; Sis. Mgr: Alain 
Jendly 

OSHINO ELECTRIC LAMP WORKS, L TO., 5-2, 
Minami-Shinagawa 2-chome, Shinagawa-Ku, Tokyo, 
Japan, Tel: 03-471-8548, TELEX: 0242-2117, FAX: 03-
45()'3839; EmpL: 300; Sis. Mgr: T. Koyama 
........................................... a-1146-1147 

OSLO CONTROls, 328 Indus1rial Ave, Cheshire, CT 
07096-1511, Tel: 203-272-2794; Sis. Mgr: J. J. Martinez 
..•........•...............•.........•........... a-1782 

Local Sales Offices & Reps 
AZ Scottsdale, SSE ...................... 602-483-0383 
CA Brea, MASCO EIctms., Inc. ............ 714-529-0866 
CA Mountain View, Westech SIs. ......... 415-961-1422 
00 Englewood, CompuTech MkIg. ......•. 303-773-3981 
CT Glastonbury, Pace Assocs. ........... 203-659-2266 
IL Wheaton, Chadra-5chilke Assoc. ..... 312~53-8126 
IA Anamosa, WG Controls. . . . . . . . . . . . . .. 319-462-3456 
MD Silver Spring, L G. WhRe & Co ........ 301-434-1555 
MI Troy, C. B. Jensen .... ............... 313-643-0506 
MN Minneapolis, Jos-Co/Melius, Inc. ...... 612-861-3343 
NJ Ca/dwel~ Grimm, Siegal Assocs., Inc. 

· . . . . . . .. . .. . .. . . . .. .. . .. . .. . . . . . .. . ... 201-575-9300 
NY Syracuse, Canavan-Scanlon Assocs., Inc. 

....................................... 315-437-1271 
OH Cincinnati, O. H. Bromberg & Assocs. 

....................................... 513-771-9333 
OH Cleveland, KT /DEPCO ............... 216-442~2OO 
PA Edgemon~ Whhe/Whiddett Co. ....... 215-353-6343 
TX Dallas, Glidden Electro Equip .......... 214-341-()610 
WA Mercer Island, J. H. Andersen & Assocs. 

.. . .. . .. . .. . . .. . .. .. .. . .. . . . .. . .. . . .... 206-232-0484 
Can Scarborough, Ont, Banke Ek:1ms. . . . .. 418-477-7722 

Local DistTibUiors 
CA Anaheim, Deco Elctrns., Inc. . . . . . . . . . .. 714-63()'8252 
CA Gardena, Ca/ifomia Swhch & Signal 

..................................... 1-80Q.421-2471 
CA Los Angeles, Master Distrs. ........... 213-452-1229 
CA Riverside, EIctm Supply .............. 714-787-9220 
CA San Diego, Deco Elctms., Inc. ......... 61 ~93-1595 
CA San Jose, Cypress EIctms. . . . . . . . . . . 1-800-538-5112 
CA Tustin, Western Switches & Controls, Inc. 

....................................... 714-259-8144 
CA Van Nuys, Wes Garde Components .. 21~73-4802 

CO Aurora, Jet EIctm Supp., Co, Inc. ..... 303-364-1000 
CT Waterbury, Cantury Elec. Supps., Inc. 

· .•...•.....•.......................... 203-755-0405 
CT West Hartford, Was Garde Components 

....................................... 203-527-7705 
FL Lakeland, A A Elec. ................... 80().237-8274 
FL Lakeland, Was Garde Components ... 813-644-7564 
IL Carol Stream, Was Garde Components 

· .. .. .. .. . .. .. . .. . .. .. .. .. . .. .. . .. ... 1-800-323-9431 
IL Crystal Lake, Sub Sam ............... 815-459-4139 
IN Indianapolis, Mar Elctms., Inc. ......... 317~99 
MA Canton, Impact Sis. Co., Inc ........... 617-821-1500 
MI St Clair Shores, SPEMCO, Inc......... 313-771-2700 
MN Minneapolis, Elctm. Center,lnc. ....... 612-371-5200 
MO Maryland Hgts., LCOMP, Inc. . . . . . . . . . . 800-325-1393 
NJ Mt Laure~ Was Garde Components.. 609-778-8190 
NJ Oakland, Relay Specialties, Inc. ....... 201-337-1000 
NY Bohemia, Key Comps. ................ 518-567-7500 
NY Woodside, Switches Unltd., Inc. ....... 718-478-5000 
OH Shandon, Cartessa Corp. ............. 513-738-4477 
OH Westerville, Was Garde Components 

· .. . .. .. .. .. . .. .. .. . .. . .. . .. .. .. . . .. ... 614-685-0319 
TX Dallas, GEEoo SIs. Co ......... , ...... 214-341-0610 
TX Dallas, Was Garde Components ...... 214-357-1768 

OlToe 
Can Downsview, Ont, Westbume EIctms. 

41~295O· 

OSTBY & BARTON, 487 Jefferson Blvd., Warwick, RI 
02886, Tel: 401-739-7310, TELEX: 927573; SIs. Mgr: Jos. 
EBums 

OTTO 
FAX: 312-428-1956 

OTTO CONTROLS, Otto Engineering, 2 E Main St., 
Carpentersville, IL 60110, Tel: 312-428-7171, TELEX: 
722426; FSC No.: 21649; EmpL: 200; SIs. Mgr: R. E 
Sparks ................................... a-1784-1785 

Local Sales Offices & Reps 
Al Birmingham, Electro Sis. .............. ~1-4680 
AZ Scottsdale, Advent Comps. Corp. ..... 602-481-0044 

Otto 
Over 
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OTTOC 
CA Anaheim. Gabriel & Assocs. .....•.••• 714-666-0660 
CA Cupertino, West Con1p Inc. •.••.•...•. 408-2~loo 
FL Deetfield Beach, Newell Hynes Assocs., Inc. 

•••.•..••.•.•••.•...••.•....•.••.•..••. ,~7 
GA Atlanta, Electro Sis., Inc. .............. 404-394-1122 
IL DowIlelS Grove, ROCIdord Controls Co. 

...................................... , 312-960-2046 
IN Indianapolis, ROCIdord Controls Co. ... 317-248-2518 
MD Gailher'Sburg, Naudain Assocs. Southern, Inc. 

.. .. .. .... .. .. .. .. .. .. . .. . .. .. .. .. .. ... 301-258-5040 
MA Needhan Heights, Newscott .......... 617-444-1923 
MI Madison Heights, Pine SIs., Inc. ...... : 313-589-0050 
MO Kansas City, Harris-Hanson Co. ...... , 816-763-6200 
MO St Louis, Harris-Hanson Co. .... ,..... 314-432-3611 
NJ Marlton. Naudain Assocs., Inc. ........ 609-983-5300 
NY Great Neck. Tylinski Co. .............. 516-466-9070 
NY Guilderland, Nu-Tekneex MkIg. ....... 518-355-1829 
NO Kernersville, CCI South, Inc............ 919-996-4814 
OH Kettering. EIecInX:om .. .. . .. .. .. .. .. . 513-299-0864 
TN Chattanooga. Electro Sis. ............. 615-267-4260 
TX Dallas, Control Comps. Corp. ......... 214-458-8877 
IJT Salt Lake City, Lindberg Co. .......... 801-277-2643 
WA Bellevue, James Findlay Co. .......... 206-455-9597 

LDcaI Distributors 
AZ Tempe, Harper S.LD. .................. 602-967-1464 
CA Gardena, Cal Switch ...... .. .. .. .. .. .. 213-770-2330 
CA Los Angeles, Electric Switches, Inc. .. , 213-880-1310 
MD Kensington. Marine Air Supp. . . . . . . . . . . 301-949-9560 
MA Hingham, Sager EIec. Supp. .......... 617-749-6700 
NM Albuquerque, International Elclrns. .... 505-345-8127 
NY Lynbrook. P __ Radio COIp........ 516-593-2121 
NO Greenville; Womack EIcIrns. .......... 919-758-5047 
TX Dallas, Associated Aircralt Supp. • . . . . . 214-331-4361 

ovencaire 
FAX: 804-295-7265 

OVENAIRE, Electronic Technologies Inc., 706 
Forrest St.. Charlottesville, VA 22901, Tel: 804-977-8050, 
TWX: 910-997-8053; FSC No.: 12020; Empl: 165; SIs. 
Mgr" Andy Bell.............. A.1442-1445,l996-1997 

Local Sales Offices & Reps 
AL Huntsville, L & D,Inc. ................. 205-837-1469 
CA San Mateo, Melvin Sis. ............... 415-349-7445 
CA Van Nuys, RL Assocs. ............... 213-782-7826 
FL Longwood, D. Assocs. ....•......•..•. 305-830-8976 
FL Maitland, Ellis & Assocs. .............. 305-645-1101 
GA Atlanta. L & 0 Inc. .................... 404-395-7079 
II. Des Plaines, Janus Inc. ............... 312-298-9330 
MD Towson. Dickison Sis. Co. ............ 301-823-0923 
MA MiRon. Nslon ~................. 617-698-0670 
MN St Pau~ Countryman ................. 612-845-9151 
NJ Cherry Hil~ H. J. WhHe Co. ............ 609-428-4544 
NJ Parernus, ER~h SIs. .................. 201-967-1309 
NY Buffalo, QualHy Comps. ............... 716-837-5430 
NO Greensboro, L & D,Inc. ............... 919-292-3201 
NO Raleigh, L&D Inc. ..................... 919-876-5301 
TN Seymour, L&D Inc ..................... 615-577-1549 
TX Bedford, W. Pat FraliaCo. ............ 817-354-1144 
WA Seattle, Interconnect Tech. .... '" .•... 206-462-9508 
WI Milwaukee, Janus Inc. ................ 414-476-9104 

OVEN INDUSTRIES, 207 Hemp! Rd., P.O. Box 290, 
Mechanicsburg, PA 17055, Tel: 717-766-0721, FAX: 717-
691-8258; FSC No.: 21302; Empl: 70; SIs. Mgr" T. M. 
Nolan 

Over 
8,000,000 
Relays & 
SWitches 
In Stock. 

Otto 

(8~ .. · ~ • • 
~""---~ 

The 
Largest 
Relay & 

Switches 
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In the World. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

Manufacturers and Sales Offices Directory 

OVERNIGHT ENGINEERING INC. 1859 Andrews Ave., 
San Jose, CA 95124, Tel: 408-448-0462; SIs. Mgr" Lynn 
Riordan; Dist. Mgr" Lynn Riordan 

OXLEY, INC., 25 Business PIc. Dr. P.O. Box 814, Branford. 
CT 06405, Tel: 203-488-1033, TWX: 910-350-6660, FAX: 
203-481-6971; FSC No.: 3R006; SIs. Mgr;C8roI Carr 
........ .. .... ........ .. ...... ... A·1677; B·1013, 1142 

Local Sales Offices & Reps 
CA Fullerton, GRU Assocs. ............... 714-738-0905 
CA Irvine, Balzer WoKe Assocs. ..•...•... 714-261-8877 
CA San Jose, J. T. McFarland Assocs. .... 408-286-9333 
FL Longwood, Krebs Mylon .............. 305-788-9333 
IL Lincolnwood, Electro-Tech Mklg. Assocs. 

....................................... 312-876-3151 
MA Needham. Pay Parron eo.. Inc. .,. . . • 1-800-225-4280 
MN St Pau~ Bonernent Heyda Co. ........ 612-484-8531 
PA Paol~ Stitzer Assocs. ................. 215-844-5500 
TX Richardson. Eagle Marketing ......... 214-238-5383 

OYSTER TERMINALS, 1640 5th St.. sune 224, Santa 
Monica, CA 90401, Tel: 213-395-4774, TELEX: 86-2337 
(BT Smedley SNM); SIs. Mgr" Eric Sheppard; Dist. Mgr" 
Christopher E. Thomson 

PACCOM. 3928148th NE. Redmond, WA 98052, Tel: 206-
883-9200,800-426-8254, TWX: 910-449-2973, FAX: 206-
88Hl508; EmpL: 16; Sis. Mgr" a Rudd 

PACE INC. 9893 Brewers Ct, Laurel, MD 20707, Tel: 301-
490-9860, TaEX: 198296, FAX: 301-498-3252; Sis. Mgr" 
James K Bausell 

PACER INDUSTRIES, INC. 1450 First Ave., Chippewa 
Falls, WI 54729, Tel: 715-723-1141, TELEX: 284755; FSC 
No.: 60162; SIs. Mgr" Olen Nsntz 

PACIFIC ATlANTIC ELCTRNS. Box 754, EI Cerrito, CA 
94530, Tel: 415-237-5837, TWX: 510-100-9120, FAX: 415-
524-9267; EmpL: 4; SIs. Mgr" P. Yen; Dis/. Mgr" P. Yen 

PACIFIC COAST CIRCUITS, INC. 189 Granada Dr. San 
Luis Obispo, CA 93401, Tel: 805-544-4881; FSC No.: 
66107; EmpL: 18; Sis. Mgr" Chris Cofer 

PACIFIC COMMUNICATIONS, 2041 S. Grand Ave., 
Santa Ana, CA 92705, Tel: 714-548-0147; EmpL: 60 

PACIFIC ELECTRICORD, 747 W, Redondo Beh. Blvd., 
Gardena, CA 90247, Tel: 213-532-8600, TWX: 910-348-
7619; Empl: 850; SIs. Mgr" W. A. Fiechtner; Dis!. Mgr" 
Robert Huffman 

PACIFIC ELECTRO DYNAMICS, INC. 11465 Willows 
Rd. N.E., Redmond. WA 98073-9745, Tel: 206-881-1700, 
TWX: 910-449-2977; EmpL: 350 

PACIFIC INSTRUMENTS INC. 215 Mason Circle, 
Concord, CA 94520, Tel: 415-827-9010, TWX: 910-481-
9977; EmpL: 60; SIs. Mgr; Bill Wagner 

PACIFIC MAGNETICS CORP. 2602 Transportation Ave., 
Ste. G, National City, CA 92050, Tel: 619-474-8216, FAX: 
619-474-3979; Sis. Mgr" Mary Hill 

PACIFIC MICROCOMPUTERS, Signal Technology, 
6730 Mesa Ridge Ad., San Diego, CA 92121, Tel: 619-453-
8649, TaEX: 701-578; FSC No.: 701-578;;;408-433-1337; 
EmpL: 30; Sis. Mgr; Walter Snell 

PACIFIC 

FAX: 714-891..;1928 
PACIFIC POWER SOURCE CORP., 15122 Balsa 

Chica St.. Huntington Beh. CA 92849, Tel: 714-898-2691, 
800-854-2433; FSC No.: 57148; EmpL: 80; Sis. Mgr" Russ 
Engle ., ............. , ........ ,........... 0.2134-2139 

Local Sales Offices & Reps 
CA Carson, Amasco Corp. .............. .. 
CA Sunnyvale, Amasco Corp. ............ . 
CT Middletown. Intersell ........... , .... .. 
FL Sarasota, Ram-Z Assocs. ............ . 
FL W. Palm Bch.. Ram-Z Assocs. ...... .. 
IL Chicago, Corntel Midwest ............ . 
IN Indianapolis, Loren Green Assocs. ... . 
IA Cedar Rapids, Comtel Midwest Co. . .. 
KS Shawnee Mission. Comtel Midwest Co. 

213-516-6561 
408-773-8890 
203-528-5357 
813-957-4900 
305-841-4574 
312-539-4838 
317-923-9827 
319-377-9434 

913-268-0762 

MA Buriington.lnterselllnc................ 617-273-3844 
MI Pontiac, EQS Sys. .................... 313-338-2280 
MN Minneapolis, Loren Green Assocs. .... 612-571-8666 
MO St Louis, Corntel Midwest Co. .;...... 314-991-5363 
NY DeWitt, D. a Assocs. Inc. ............. 315-446-0220 
NY Wantagh, Bytec Reps. ................ 516-781-7400 
OH Chesterfield, EQS Sys. ........ .. .. .. .. 313-338-2280 
OH Dayton. EQS Sys. .•..•...•. , . . • . . . • . . • 513-236-7676 
OK Tulsa. J. Wisdom & Assocs. .. .. .. .. .. . 918-88s-8899 
PA Mechanicsville, John Bell Assocs. •.•. 215-794-7075 
PA Pittsburgh, EQS Sys. ................... 412-261-2604 
TX Richardson, J. Wisdom & Assocs. . . . . • 214-470-9093 
VA Fairfax, SCientific Assocs. ............. 703-311!Hl800 
WA Bellevue, AI SmHh .................... 206-748-6770 
WI New Berlin. CornteI Midwest Co. ...... 414-544-8042 

Local Disttibutors 
EXP Los Angeles, CA, Trans World Trade 

213-476-8406 

PACIFIC RESISTOR CO., 18300 Oxnard St.. Tarzana. 
CA 91356, Tel: 818-345-7811, TaEX: 06416; FSC No.: 
06416; SIs. Mgr" Douglas Trewhitt ...... A·1998-1999 

Local Sales Offices & Reps 
CA San Jose, Corntech MkIg. .. .... .. .. .. . 408-293-0894 
II. St Charles, XYZ MkIg. ............ .. .. 312-584-3001 

Local Distributors 
CA San Jose, Comtech MkIg. •. . . . . . . . . . . . 408-293-0894 

PACIFIC SCIENTIFIC CO. 4301 KishwaUkee, RockIord.IL 
61105, Tel: 815-226-3100, TaEX: 388743, FAX: 815-228-
3122; Empl: 400 

PACIFIC SCIENTIFIC, Electro Kinetics Division. 402 E. 
Gutierrez St.. Santa Barbara, CA 93101, Tel: 805-963-2055, 
TWX: 910-334-1177; EmpL: 210; SIs. Mgr" Robert E. 
Lynch 

PACIFIC TRANSDUCER CORP. 2301 F~ Los 
Angeles, CA 90064, Tel: 213-478-1134, TaEX: 3781834 
PTC, FAX: 213-312-0826; Empl: 22; Sis. Mgr" Thomas 
Lopez 

PAC IITEC ® 
DIVISion of LaFrance Corp 

FAX: 215-365-4420 
PACTEC, laFrance Corp., Enterprise & Executive 

Avenues, Philadelphia, PA 19153, Tel: 215-365-8400, 
TELEX: 506-082; EmpL: 503; Sis. Mgr" T. L Cunningham, 
Natl. Sis. Mgr.; Dist. Mgr" Ken Hartman 
. . .. . .. ..... .. ........ . . ... . . ..... .. C01OO2, 1068-1071 

Local Sales Offices & Reps 
AL Huntsville, Scott Ray ................. 205-883-02159 
AZ Phoenix, Mercury Engrg. Sis. ......•. ,. 602-265-0344 
CA EI Toro, English/Dernoo Sis. eo.. Inc. 

........................... , ...... '" .. 714-837-3801 
CA Los Angeles, English/Darnco Sis. eo.. Inc. 

..... ,................................. 213-772-7272 
CA Newark, R. BattagUa .................. 415-795-8788 
CA San Diego, English/Dernoo Sis. eo.. Inc. 

. . ....... .. ....... . ........... . .. ...... 619-842-8282 
CA San Jose, JaIl A. Singer .............. 408-943-1609 
CO Englewood, Omega Ltd. .............. 303-762-1921 
FL Key Largo, Jerrold Helbein & Assocs., Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305-367-3025 
FL Palm Harbor, Roger Hauck ........... 813-784-7895 
II. Lombard. Parke Van Brott ............ 312-916-9377 
KS Overland Pit, Spectrum Sis. .......... 913-648-8811 
NH Nashua, Karen Ralston ............... 603-888-7720 
NJ Merchantville, Bill Bouoot .. . . . . . . . . . .. 609-486-9086 
NC Thomasville, KeHh Pierce .. .. .. .. .. ... 919-472-2030 
OH Perrysburg, Bruce Brown ............. 419-874-1110 
PA Wynnewood, Jim Craig ............... 215-664-7864 
WA Seattle, Mike Werttemberger . . . . . . . . .. 206-363-9899 
Wj Appleton. Ed Sabish .................. 414-731-7212 

Local Disttibutors 
AL Birmingham, American EIcIrns. Supp. 

AZ Phoenix, Tri-Tek ..................... . 
AZ Tempe, Circu! Specialists, Inc. ...... .. 
AZ' Tucson. Anatech Corp. .............. . 
CA Anaheim. A-Z EIcIrns. ................ . 
CA Anshelm. R&D EIcIrns. ...... ; ........ . 
CA Berkeley, Lasher EIcIrns. .............. . 
CA Burbank, Electronic City ............ .. 
CA Canoga Park, Sandy's EIcIrns. Supp. .. 
CA Costa Mesa. Marvac ................ .. 
CA Cucamonga, Abletronics ............ .. 
CA El Segundo, Force EIcIrns. ....... , .. .. 

205-942-4656 
602-371-()880 
602-966-0764 
602-881-2348 
714-634-3620 
714-773-0240 
415-843-5915 
213-842-5275 
213-348-8353 
714-540-3280 
714-987-7606 
213-772-1324 

756 EEM 1988· , North American offices only. For worldwide reps & distributors, see VoL W. 



Manufacturers and Sales Offices Directory 
CA EI Toro, R-Vac" ". ""." " .... ".. 714-586-1210 
CA Gardena, CalHomia Switch & Signal 213-538-9830 
CA Goleta. Elctrn Resources. . . . . . . . .. . 805-967-8280 
CA Milp~as, Zack Elctrns. . . . . . . . . . . . . . . 408-942-8257 
CA Monterey, Zackit (Monterey) .......... 408-375-3144 
CA Redding North Valley Elec. Distr. ..... 916-222-1500 
CA Sacramento, ZackitlSacrarnento...... 916-446-3131 
CA San Diego, Southland Comps. . 619-578-6830 
CA . San Francisco, Zack Elctms. . . . . .. ... 415-626-1444 
CA San Jose, Force Elctms. ........ 408-435-1324 
CA San Jose, Quernent Elctms. ... 408-998-5355 
CA San Jose, Rose Elctrns. ... . . . . .. 408-943-0200 
CA Sunnyvale, Fry's Elctms. """" ". 408-733-1770 
CA Thousand Oaks, Sandy's Elctms. ..... 818-889-1209 
CA Vatlejo, Z~ (Vallejo) 707-644-6676 
CO Aurora, Jet Elctm. Supp. 303-364-1000 
CO Englewood, Indelco . . 303-694-9444 
CT Stratford, Utronics ...... ............. 203-378-4201 
CT Wallingford, Midstate Elctms. .... 203-265-9900 
CT Wallingtord, Sager Elctrl. Supp.... 203-265-4600 
DE Wilmington, Wholesale Elctms. Inc. .. 302-656-9988 
Fl Largo, Electronic Precepts of FL 813-544-3636 
FL Longwood, Intertec Comps. ..... 305-834-7777 
FL St Petersburg, Knapp of Florida . 813-392-0406 
FL Tampa, Sunex Elctms. . 813-885-4074 
FL West Palm Beach, Nurmi Elctms. 305-686-8553 
GA Allanta, Ack Radio """" " " " 404-351-6340 
GA Allanta, SpeciaHy Distr. Co. ........ 404-454-9813 
GA Norcross, EMSCO ........... 404-925-6366 
HI Honolulu, Precision Radio, Ltd. 808-537-5291 
IL Berwyn, B8 & W Inc. . . . . . . . . . . . . . . . . 312-242-1533 
IL Champaign, Klaus Radio"""". 217-356-1896 
IL Elk Grove, Martec Assocs. ............ 312-956-8090 
IL MI. Prospeel, Tri State Elctms. """" 312-255-0600 
IL Northbrook, Classic Comps. ....... 312-291-0019 
IL Peoria, Klaus Radio """"""" 309-691-4840 
IL Rosemont, Advent Elctms. ......... 312-298-4210 
IL Villa Pk., Melvin Elctms. ............... 312-279-5015 
IN Indianapolis, Advent Elctrns. .. 317-872-4910 
IA Cedar Rapids, Iowa Radio Supply. . . .. 319-393-4510 
KS OVerland Park, Bumstein & Assoc.s. . .. 913-642-6444 
KS Salina, Electronics, Inc. ............... 913-827-7377 
KY Bowling Green, Randolph, Hale & Mered~h 

"".""""".",,",,.,,"""""" 502-781-1460 
KY Louisville, Peerless Elctms. """"". 502-637-7674 
MD Beltsville, Mark Elctms. .... 301-595-5040 
MD Bellsville, P.S.I. "" " " " " " " " " "" 301-937-4960 
MD Gatfhersburg, Almo Elctms. """"". 301-792-9197 
MA Hingham, Sager Elec. Supp. .......... 617-749-6700 
MA Westborough, Ir>-Stock Products Co. .. 617-870-5750 
MI Grand Rapids, S. F. Elctms. """"". 618-459-0216 
MI Livonia, RS Elctms. ""...... 313-525-1155 
MI Taylor, Tel Van Elctrn Supp. . 313-291-3515 
MN Minneapolis, AEI Eictm. Parts 612-338-4754 
MN Minneapolis, Berquist. . . .. . . . 612-635-2322 
MN New Brighton, Parts I ........ 612-633-8079 
MO Kansas CRy, Wallers Indl. Elctms. ..... 816-531-7015 
MO Sl Louis, Franklin Elctms. ............. 314-993-5333 
NE Lincoln, Scott Elctms. .. . . . . . . . . . . . . . .. 402-466-8221 
NH Salem, Sager Elctrl. Supp. ............ 603-898-1348 
NJ Frenchtown, Suntecl Aries ...... 201-996-4093 
NJ Pine Brook, Parts Masters ............ 201-227-7797 
NJ Rockaway, Tonar Inds., Inc. . 201-566-9000 
NM Albuquerque, B B & W .... 505-344-3311 
NM Albuquerque, Walker Elctms. Supp. ... 505-883-2992 
NY Buffalo, Summ~ Distr. ........... 7t6-887-28oo 
NY Farmingdale, Midway Indl. Electro. . . .. 5t6-293-68oo 
NY Farmingdale, Pride Elctms. ...... "... 5t6-293-4020 
NY Freeport, KRP Elctms. ................ 516-623-3346 
NY Hauppauge, Sager Elctms. . . . . . . . . . . .. 516-348-1300 
NY Mamoroneck, Logicomp Elctms., Inc. .. 914-698-9332 
NY Rochester,Masline Elctms., Inc. . . . . . .. 716-546-5373 
NY Rochester, Summij Dlstr. ............. 716-334-8110 
NC Burlington, Womack Elctms. " ........ 919-227-7486 
NC Greensboro, Hammond Elctms. .... . .. 919-275-6391 
NC Raleigh, Sager Svc. Plus Elctms. . . . . .. 919-850-9550 
NC Raleigh, Southeastern Elctms. ..... 919-828-2311 
OH Cinclmatl, Hughes-Peters""" .... " 513-351-2000 
OH Cincinnati, R S. Elctms. ....... . . . . . . .. 513-793-2450 
OH Cleveland, Roberts Elctrns. ........... 216-238-1711 
OH Columbus, Hughes-Peters .... 614-294-5351 
OK Oklahoma CRy, She Elctms. .. 405-843-5941 
OK Tulsa,Radiolnc. .. "" .. ".... 918-587-9123 
OR Beaverton, Norvac Elctms. . . . 503-644-1025 
OR Beaverton, Rose Elctms ..... 503-629-9288 
OR Portland, Radar Elec. ................. 503-232-3404 
PA Allentown, P. A Peters. . . . . . . . . . . . .. .. 215-434-5237 
PA Exton, VSH Elctrns. ................... 215-363-2250 
PA Marcus Hook, Lindwood Wholesale, Inc. 

.. "" .. " ........ " ....... " ... "" ... 215-465-0777 
PA Philadelphia, Almo Grp. ............... 215-698-4000 
PA York, Rosen Elctms. "" .. ".......... 717-843-7881 
TN Chattanooga, Horizon Elctms. ........ 615-266-4729 
TN Chattanooga, Techn~ Tronics ......... 615-842-0514 
TN Columbia, Randolph & Williams, Inc... 615-388-7566 
TN Memphis, Bluff City ................... 901-345-9500 
TN Nashville, Bluff CRy ................... 615-242-8000 
TN Nashville, Randolph & Rice . . . . . . . . . .. 615-255-5602 

TX Austin, Gallronics .... 
TX Austin, Wofford Elctrns. 
TX Dallas, Force Elctrns. 
TX Dallas, Off-the-SheH Comps. . 
TX Dallas, Wholesale Elctrns. Supp. 
TX Fl Worth, Allied Elctrns. .. 
TX Houston, Ace Elctms. ..... . 

512-637-7470 
512-339-1131 
214-247-9955 
214-247-0052 
214-824-3001 
817-336-5401 
713-688-8114 

TX Houston, Force Elctms .. .. ". 713-561-8644 
TX Houston, Wofford Elctrns. .... 
TX Richardson, Off-the-SheH Comps. 
TX San Antonio, Allex Elctrns ...... . 
lJT Salt Lake City, Standard Supp ... . 
VA Charlottesville, Virginia Elctrn. Comps. 

WA Bellevue, Almac Elctrns. DKM Co. 
WA Seattle, Radar Elec ... 
WI Milwaukee, Industrial Elctrns., Inc ... 
WI Milwaukee, Marsh Elctrns. . ... 
WI New Berlin, Classic Comps. Supp. Inc. 

713-847-3583 
214-238-0808 
512-828-0503 
801-466-3371 

804-296-4184 
206-643-9992 
206-282-2511 
414-276-1212 
414-475-6000 

.... "" ........ " .... " .. "....... 414-786-5300 
WI Oshkosh, Electronic Inds. Inc. ........ 414-235-8930 
Can Burnaby, BC, Intek Elctrns. .. 604-294-8100 
Can Mississauga, Ont, Rush Elctrns. . 416-677-7280 
Can Pointe Claire, Que. Future Elctrns. . 514-694-7710 
Can Vancouver, BC, Future Elctrns..... 604-294-1206 
Can Victoria, BC, Queale Elctrns., LId... 604-388-6111 

PAINE CORPORATION, 2401 S. Bayview St, Seattle, WA 
98144, Tel: 206-329-8600, 800-426-0366, ESYLNK: 6294-
5057, FAX: 206-329-1615; FSC No.: 13624; Empl.: 93; SIs. 
MgT: R. E Helmick 

PAKTRON, See ITW Paktron 

PAK-TRONIC, See Tracor Paktronics 

PALOMAR ENGINEERS, Box 455, Escondido, CA 92025, 
Tel: 619-747-3343; Empl.: 9 

PAMRAN INC., 1900 Williams St, Young Ind. Pk., Racine, WI 
53404, Tel: 414-637-7999; Empl.: 28; SIs. MgT: R. C. Pfeil 

PANAMETRICS, 221 Cresent St, Waltham, MA 02254, Tel: 
617-899-2740, TELEX: 6817337, TWX: 951006, FAX: 617-
899-1552; Empl.: 200; SIs. MgT: Bob Mel 

Panasonic 
FAX: 201-392-4782 

PANASONIC INDUSTRIAL CO., Battery Sis. Div., 
Box 1511, Secaucus, NJ 07096-1511, Tel: 201-348-5266; 
Empl.: 25 ........... 0·1470-1477 

Local Sales Offices & Reps 
AZ Scottsdale, Dar-G ...... . 
CA Glendale, Halbar Assocs. Inc. 
CA Pleasanton, Moulthrop SIs. Inc. 
CA San Diego, Tauber & Assocs. . 
FL Deerfield Bch. S.EC. .. .......... . 
IN Indianapolis, Marketing Engs. Inc. 
KS Overland Pk., Spectrum Sis. . ........ . 
MA Burlington, Conti-Younger Assocs.lnc. 

602-948-2240 
818-246-8263 
415-463-0450 
619-274-7242 
305-426-4601 
317-872-5665 
913-648-8811 

....................................... 617-273-1582 
MN Eden Prairie, Electro Mark Inc. ........ 612-944-5850 
OH Beachwood, Elctm. Salesmasters Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 216-831-9555 
OR Beaverton, Advanced Power Prods. ... 503-646-0994 
TX Dallas, Dunbar ASSOCs. .. 214-239-7151 

Local Distributors 
AL HuntSVille, Resistacap Inc. 
AZ Scottsdale, Electro Mklg. ........ . 
CA Chatsworth, Mil-Comm .............. . 
CA San Diego, Tauber Elctms. Inc. . ..... . 
CA San Jose, Rose Elec. Distrbg Co ..... . 
CA Santa Clara, Cypress Elctrns. Inc. . ... . 
CA Van Nuys, NESCO .................. . 
CO Arvada, Denver IWintronlcs .......... . 
CO Englewood, Colorado Indl. Elec. Ind. 
CT Woodbury, Cell T echnlg. ............. . 
FL St Petersburg, Micro Precision ...... . 
GA Norcross, Applied Power, Inc. . ....... . 
ill Morton Grove, Power Pak Inc. . ...... . 
IL Palatine, Ohm Elctms. .............. .. 
IN Indianapolis, Bell Inds. .............. .. 
MD Aberdeen, Harco Elctrns. ............ . 
MD Beftsville, Mark Elclrns. .............. . 
MA Canton, Impact Sis. Co. Inc ........... . 
MA Danvers, Generation Elctms. Inc. ..... . 
MI Brighton, Applied Power Inc. . ........ . 
MN Thief River Falls, Digi-Key ........... . 

205-883-4270 
602-991-0110 
818-998-3111 
619-274-7242 
408-263-2934 
408-980-2500 
818-781-0505 
303-431-7161 
303-694-9444 
203-266-4105 
813-821-5504 
404-263-0421 
312-966-6000 
312-359-5500 
317-634-8202 
301-575-6885 
301-792-0072 
617-821-1500 
617-777-4866 
313-227-3604 
800-346-5144 

PANDUI 

MO St Louis, Indl Battery Prod Inc. ... 314-423-7005 
NJ Camden, Gen. Radio ... ............. 609-964-6560 
NJ Clifton, Engineered Assem. ........... 201-340-0600 
NY Commack, Brentronlcs Inc ............ 518-499-5155 
NY Farmingdale, Pride Elctms. ........... 516-293-4020 
NC Raleigh, Engrd Assemblies Inc. ....... 919-790-9700 
NC Winston Salem, Kirkman Elctms. . . . . .. 800-334-0158 
OH Columbus, Elctm. Mklg. Corp., Promari< Div . 

............................. 614-876-8885 
OH Columbus, Hughes-Peters ............ 614-294-5351 
OR Beaverton, Micro Power .............. 503-626-7066 
PA Bensalem, Avex Elctms. Corp. ........ 600-345-1295 
TX Dallas, Computer Comps. Corp. .... . .. 214-239-0271 
TX Dallas, Norvell Elctms. Inc. . . . . . . .. . . . 214-233-0020 
TX Fort Worth, Allied Elctms. ............. 817-336-5401 
WI Mequon, Taylor Elec. Co .............. 414-241-4321 

Panasonic 
FAX: 201-392-4441 

PANASONIC INDUSTRIAL COMPANY, 
Electronic Components Division, 1 Panasonic 
Way, Secaucus, NJ 07094, Tel: 201-392-4290/4264; Sis. 
MgT: J. Ambrose/E Budeniaks/K Sasaki; Dis!. MgT: Liz 
Morgan .................................. 001860-1861 

Local Sales Offices & Reps 
AL Huntsville, Rep, Inc .................... 205-830-0470 
AZ Phoenix, O'Donnell AssIs. ............ 602-944-9542 
CA Los Alam~os, Power Specialists ...... 21~594-9418 
CA Pleasanton, Moulthrop SIs., Inc. ....... 415-463-0450 
CO Englewood, Comp. SIs., Inc. ........... 303-779-8060 
FL Coral Springs, HAl Elctms. Inc. ........ 305-752-7520 
GA Tucker, Rep, Inc. .. .. .. .. .. .. .. .. .. .... 404-938-4358 
IL Palatine, Technlg. SIs. ................ 312-991-6600 
IN Indianapolis, Mklg. Engrs., Inc. ........ 317-872-5665 
MI Brighton, Elctm. Sources, Inc. ......... 313-227-3598 
MN Eden Prairie, ElectrG-Merk, Inc. . . .. . ... 612-944-5850 
MO St Louis, KKB & Co ................... 314-647-2400 
NJ Fair Lawn, March Iods. .. .. .. .. .. .. .. .. 201-794-0088 
NJ Medford, Jack McCoy, Inc. ............ 609-953-0770 
NJ Secaucus, Panasonlc ................. 201-392-4290 
NM Albuquerque, O'Donnell Assts. ........ 505-883-1030 
NY Mendon, Tech-Mark, Inc. .... .... .. .... 716-624-3840 
NC Morrisville, Rep. Inc. .................. 919-469-9997 
NC Raleigh, Rep, Inc. ............. '....... 919-851-3007 
OH Dayton, Del Steffan & Assocs. ........ 513-293-3145 
OH Lexington, Del Steffan & Assocs. .. .... 419-884-2313 
OR TIgard, Elctm. Engrg. SIs. ............. 503-639-3978 
PA Carnegie, Del Steffan & Assocs. ...... 412-276-7366 
PA Exton, Jack McCoy, Inc. .............. 215-363-0350 
TN Jefferson City, Rep., Inc. .............. 615-475-4105 
TX Dallas, Erickson SIs., Inc. . . . . . . . . . . . . .. 214-739-5833 
lJT Salt Lake CRy, Comp. SIs., Inc. ........ 801-268-8440 
WA Redmond, Elctm. Engrg. Sis. .......... 206-883-3374 
Can Concord, Ont, AsIec Comps., Ltd ..... 416-669-4022 

Local Distributors 
CA Buena Pk.; Cypress Elctms., Inc. ...... 213-744-0355 
CA Santa Clara, Cypress Elctms., Inc. . . . .. 406-98Q-2500 
CT E Haven, J.V. Elctms. . . . . . . .. . . . . . . . .. 203-469-2321 
MI Livonia, AS EIctms. ................... 313-525-1155 
MN Minneapolis, Indl. Comps., Inc ......... 612-831-2666 
TX Dallas, Computer Camps. Corp ........ 214-239-0271 
WI Milwaukee, Taylor EIec. Co ............ 414-241-4321 

PANATECH SEMICONDUCTOR, 3375 Scott Blvd., Su~e 
314, Santa Clara, CA 95054, Tel: 408-727-7700, TWX: 910-
380-3973, FAX: 406-727-8144; Empl.: 12; SIs. MgT: 
Rebecca Gutierrez; Dis!. MgT: Rebecca Gutierrez 

PANAVISE PRODS. 2850 E 29th St, Long Beach, CA 
90806, Tel: 213-595-7621, TELEX: 18-2135, FAX: 213-
595-9539; Empl: 25; Sis. MgT: Gary Richter; DiS!. MgT: 
Kathy DePorter 

PANDUIT CORP., 17301 Ridgeland Ave., TInley Park, IL 
60477-0981, Tel: 312-532-1800, TELEX: 25-4560; FSC 
No.: ;06383; Empl: 1200 .... C·1476-1478, 1892-1893 

Local Sales Offices & Reps 
AL Birmingham, Frank Parker & Assocs. 

AL 
AK 
AZ 
AR 
CA 
CA 
CA 
CA 
CO 

Mobile, Frank Parker & Assocs. ...... . 
Anchorage, Bar Elec. Agi. ............ . 
Tucson, Clemick & Assocs. .......... . 
Little Rock, Byron Garson Co ......... . 
Anaheim, Pandu~ Corp ............... . 
Los Altos, Ewing-Foley .............. . 
Sacramento, Ewing-Foley, Inc. ....... . 
San Diego, Tak SIs. Co. .............. . 
Denver, Pandu~ Corp. .. ............ .. 

205-655-4801 
205-457-3896 
907-345-7281 
602-749-4003 
501-663-6870 
714-978-2299 
415-941-4525 
916-786-0796 
619-287-6141 
303-965-1900 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 757 



PANDUI 

FL. Ft 4uderdale. Pandutt Corp. ........ . 
FL. Lakeland, Panduit Corp. ..•........... 
FL. Orlando, Panduit Corp. ............... . 
GA Atlanta, Panduit Corp. ...... " ..... ': .. 
HI Honolulu, Pacific Power Prods. ...... . 
IN Incianapolis, Panduit Corp. ........... . 
KS Kansas City, Pandutt Corp. ........... , 
KY Lou~11e, AL Pickens Co. .......... . 
LA BaIoIi Rouge, Well<H<eown & Assoca 

LA New Orleans, Wells-Keown 8. Assocs. 

MD Baltimore. /l.t;Jeoof Group. Inc. .••... , .• 
till Fraser, Pandutt Corp. ................ . 
MI Gn!nd Rapids. Panduit Corp. ...••..... 
MN Minneeporos, EIecIric Camp. Sis. •.•... 
MO St Louis, Panduit Corp. .; ............ . 
NE Omaha. Panduit Corp. .............. .. 
NV Las Vegas. G & F Sis. Co. .......... .. 
NH Salem s.s Eng. Co. ............... . 
NJ Leonia. Pandutt Corp. ................ . 
NM Albuquerque, F P Sis. ................ . 
NY Buffalo, Panduit Corp. ................ . 
NY Rochester, Panduit Corp. ........... .. 
NY Schenectady, Panduit Corp. .......... . 
NY Syracuse. Panduit Corp. ............. . 
NC Raleigh, L G. White Southern ........ . 
NC Winston-Salem. L G. White Southern 

800-282-9209 
800-2B2-'9209 
800-2B2-'9209 
404-256-5940 
808-836-0265 
800-777-3300 
800-777-3300 
502-491-4215 

504-292-6553 

504-244-0330 
301-793-0023 
313-791-1700 
800-777-3300 
612-933-2594 
314-894-7600 
402-391-()452 
702-367-<l886 
603-693-5521 
201-461-7790 
505-345-5553 
800-777-3300 
800-777-3300 
800-777-3300 
800-777-3300 
919-972-6049 

...................... _................. 919-725-3612 
OH Cincinnati, Pandutt Corp. .. . . .. . . . . . . . . 800-777-3300 
OH Cleveland, Pandutt Corp. . . . . . . . . . . . . . . 800-777-3300 
OH Columbus, Panduit Corp. ............. 61+888-6224 
OK Oklahoma City, EIcIrL Prods. 01 Okla 

OR 
PA 
PA 
SC 
TN 
TN 
TN 
TX 
TX 
UT 
VA 
WA 
WI 
WI 

Portland, Panduit Corp. .............. . 
Philadelphia, Kunz, Powell & Assoc. .. 
Pittsburgh, Cody Assocs.. Inc. .....•... 
Greenville, L G. Whtte Southern ..... . 
Knoxville, Panduit Corp. ............. . 
Memphis, Byron Carson Co. ......... . 
Nashville, Panduit Corp. ..........•... 
Dallas, Panduit Corp. ................ . 
Houston. Pandutt Corp. .............. . 
San Lake City, Bruce-Emmett Co ..... . 
Richmond, L G. White Southern ..... . 
Seattle, Panduit Corp. ................ . 
Appleton. H. Mercer Co. ..•.....•..•..• 
Milweukee, Panduit Corp. ............ . 

405-235-8041 
503-654-9455 
215-296-9490 
412-787-5336 
803-271-()630 
800-777-3300 
901-276-0614 
800-777-3300 
214-5.18-0004 
713-68&-5600 
801-973-7454 
804-448-4476 
800-777-3300 
414-739-9223 
800-777-3300 

Promoting Confidence 
With Quality 
Delay Lines 

• Delay Lines (active, passive) • Trans
formers (switching type, all ferrite 
constructions) • Inductors (ferrite 
constructions, powder iron) • Other 
Specialty Magnetics • Epoxy Molded 
Headers and cases for encapsulation 
USA (714) 336-3561 TWX: 910-595-
1578 DATAN US LKARW FAX #: (714) 
337-2155 
HQ.NG KONG 5-623858, 5-648477 
TLX: 780 76336 DATAN HX FAX #: 
5-657214 

(jO Datatronics 
A. DIVISION Of DA1AMA)(' ElfCfRONlC:; 

Manufacturers' and. Sales.·Offices Directory 
PA Santu'rce, L Gandia & Assoca ........ 809-725-3473 
Can Markham, Ont, Pandutt Canada Ltd .• 416-475-6922 

le PANEL . c: COMPONENTS 
CORPORATION 

FAX: 707-578-5478 
PANEL COMPONENTS CORP., P.O. Box 6626M, 

Santa Rosa, CA 95406, Tel: 707-523-0600, TELEX: 176-
747; Empl: 18 ............ fIo1344-1345; C'1480-1484, 

1894-1898; 002141 

Local Sales Offices & Reps 
AL Huntsville, DHR Mktg.lnc. ....•.....•. 205-533-5165 
CA Santa Clara, Ross Mktg. Assoc. ....... 408-988-9111 
CA Tustin, Schoenbachier-Dobson Co. .,. 714-544-1688 
CO Englewood, Omega Ltd .............. 303-762-1921 
FL. Deerfield Beach, Newel~ynes Assoc., Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 305-429-3207 
GA Atlanta, DHR Mktg., Inc. ..........•..•• 404-451-9848 
IL Northbrook, Raines & Assoca ........ 312-498-0890 
IA Marion, M-S-B Assocs.. Inc. •..•.••.... 319-377-6261 
KS Shawnee Mission, M-S-B Assocs.. Inc. 

MA Scttuate, Olsen Tech. Sis. .........•... 
MN St Pau~ Arkco Sis. .........•.......... 
MO St Charles, M-S-B Assocs.. Inc. ......• 
NC Raleigh, DHR Mktg., Inc. ............. . 
OH Cleveland, K-T Depco ............•... 
PA Philadelphia, Eastern Sci. Mktg. ...... . 
PA Pittsburgh, K-T Depco ............•... 
SC Greenville, DHR Mktg. Inc. ........... . 
TX Lewisville, Jim Hughes Co. .•.....•... 
EXP Burnaby, a c., Darmac Agencies, Ltd. 

913-432-2131 
617-678-9396 
612-777-7454 
314-946-5577 
919-781-1961 
216-442-6200 
215-368-4570 
412-367-1011 
803-235-3594 
214-221-1536 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 804-436-3523 
Can Ottawa, Ont, Lloyd Ellam Assoca ..... 613-727-3892 

PAN-MAGNETICS, See Tamura Corp. of America 

PAPST 
FAX: 401-849-4640 

PAPST MECHATRONIC CORP. Aquidneck IndL PI<, 
Newport, RI 02840, Tel: 401-949-8810 ... Co1692-1694 

Local Sales Offices & Reps 
AL Huntsville, Robert O. Whitesell & Assoca 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 205-883-5110 
I\l Phoenix, Jr. Engrg. Sis., Inc. •.....•.... 602-956-4670 
CA Campbel~ Lusoombe Engrg. Co. .•.... 408-370-2020 
CA Campbell Paps! Mechatronic Corp. ... 408-377-4842 
CA Pasadena, Luscombe Engrg. Co. ...... 213-684-2000 
CA San Diego, Lusoombe Engrg. Co. ..... 619-549-9699 
CO Denver, Quorum 3 .................. , 3030-750-3267 
CT Hartford, Sturgeon Co. ................ 203-249-7800 
FL. Ovieda, Conley & Assoca ............ 305-365-3283 
GA Norcross, Robert O. Whitesell & Assoca 

....................................... 404-449-9190 
IL ArUngton Hgts., Brainard-Wilson Mktg. 

IN 
IA 
KS 
MA 
MN 
MO 
NJ 
NJ 

Indianapolis, EIctm Mktg. Conslts. •... 
Marion, MSB Assoca Inc. ............ . 
Shawnee Mission, MSB Assocs.. Inc. .. 
Needham, Slurgeon Co. ......•...•... 
Edina, Mel Foster Tech. SIs., Inc. ..•... 
St Charles, MSB Assoca ............ . 
Cherry Hill Trinkle Sis., Inc. .......... . 
Englewood, Harold Gray Assocs.. Inc. 

312-437-2700 
317-253-1668 
319-377-6261 
913-432-2131 
617-444-6803 
612-941-9790 
314-946-5577 
609-795-4200 

• . . . . . . . . . . . . . . . . . . . . . . .. 201-994-0894,215-922-2080 
NY Johnson City, Tech-Mark, Inc. .•....•........ 607-729-
NY Mendon, Tech-Mark, Inc. .. . .•..... .. .. 716-624-3640 
NY Utica, Tech-Mark, Inc. ................. 315-733-0575 
NC Greensboro, Robert O. Whitesell & Assocs. 

....................................... 919-273-1945 
OH Beachwood, EIctm Salesrnasteos, Inc. 

...•................................... 216-831-9555 
OR Beaverton, Venture Elctms. ........... 503-826-7418 
TN Knoxville, Robert O. Whttesell & Assoca 

.. . .. .. .. ... . . . . . . .... . .. ... .. ..... .... 616-694-9476 
TX Dallas, JYSCO/Comps., Inc. .•..•..•.. 214-349-1650 
WA Bellevue, Venture EIctms. ... ... .. . .. .. 206-454-4594 
WI Weukesha, Brainard-Wilson Mktg. .•.. 414-797-7940 
Can Pickering, Ont, AC. Simmonds & Sons, Ltd 

· .........................•......... ; . . 416-839-9041 

PARAGON ELECTRIC CO. INC. 606 Pa<kway Blvd., 
Two Rivers, WI 54241, Tel: 414-793-1161, TELEX: 26-
3450, FAX: 414-793-3736; Empl: 500; SIs. Mgr; Don 
Karman 

PI I HLII\E 
FAX: 818-281-5867 

PARA-UNE TRANSFORMER COo, INC., 511 South 
Palm Ave., Alhambra, CA 91803, Tel: 818-281-0222; FSC 
No.: 59465; Empl: 52 .•............. , . . . . . . . . . .. Ao2318 

PARK ELECTRONICS, 16 Xenia Court, Mine Hil~ NJ 
07801, Tel: 201-328-9299; EmpL: 80; SIs. Mgr; Kelly 
Feulkenham 

PARKER HANNIFIN CORP. 17325 Euclid Ave., 
Cleveland, OH 44112, Tel: 216-531-3000, TELEX: 980636 

PARKER HANNIFIN CORPORATION, Compumotor 
Division, 1179 N. McDowell Blvd., Petaluma, CA 94952, 
Tel: 707-778-1244, 800-358-9068, TWX: 510-744-2155 

PARKER MCCRORY _ MFG. CO. 2000 Forest Ave., 
KansasCity,M064108, Tel: 816-221-2000; SIs.Mgr:Ken 
Turner, Dist. Mgr; Ken Turner 

PARKER SEAL GRP. P.O. Box 11751, Lexington, KY 
40512, Tel: 806-269-2351, TELEX: 218-442; Empl: 2,200; 
'Sis. Mgr; Frank Chesnik; Dist. Mgr; John Dutton 

PARLEX CORP. 145 Milk St, Melhuen, MA 01844, Tel: 
617-685-4341, Ext 265, TWX: 710-342-1528; Empl: 650; 
SIs. Mgr: Gary Marraccini 

~ PAR-METAL 

FAX: 718-439-3930 
PAR METAL PRODUCTS, INC., 1280 Atlantic Ave., 

Brooklyn, NY 11216, Tel: 718-774-5900, TELEX: 424 823 
SNDS UI Attn: Par; EmpL: 100; Sis. Mgr; J. Troiano 
................................................. Co1072 

PARSONS MANUFACTURING, 1055 O'Brien Dr. Menlo 
Park, CA 94025-1476, Tel: 415-324-4726, FAX: 415-324-
3051; ErnpL: 45; SIs. Mgr: C. E. Plummer 

PARVEX DIVISION, AISthom International, Inc., Two 
Ram Ridge Road, Spring Valley, NY 10977, Tel: 914-425-
6908, FAX: 914-426-8108 

PASO SOUND PRODUCTS, 14 First SI, Pelham, NY 
10803, Tel: 914-738-4800, FAX: 914-738-3954; Empl: 50; 
Sis. Mgr: David Moore 

PASTERNACK ENTERPRISES, P.O. BoX 16759, Irvine, 
CA 92713. Tel: 714-261-1920; FSC No.: 53919; EmpL: 26; 
SIs. Mgr: Heather Marshall-

PATTON-MACGUYER INC. 17 Virginia Ave., Providence, 
RI 02905, Tel: 401-941-6000, FAX: 401-941-5290; FSC 
No.: 77147; Empl: 55; SIs. Mgr: J. Allen 

PAYNE ENGINEERING, Box 70, Scott Depot, WV 25560, 
Tel: 304-757-7353, TELEX: 88-5452; EmpL: 40; SIs. Mgr: 
Matthew J. Gilberta 

r--£II---~CR~--
--'CR ELECTRONICS INC 

FAX: 818-894-5791 
PCA ELECTRONICS, 16799 Schoenbom $t, Sepulveda, 

CA 91343, Tel: 818-892-0761, TWX: 910-496-1525; FSC 
No.: 97722; EmpL: 45; . Sis. Mgr: Ben Weinberg 
.............................. Ao1802-1611,2305-2307 

758 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
LDcaI Sales Offices & Reps 

AZ Phoenix, TowSJd Engrg. Assocs. ..•..• 602-955-3193 
CA Folsom, Fahmer-Milier Assocs., Inc. ... 916-985-6382 
CA San Diego, Ramsey & Assocs. .. . . • • . • 619-546-92n 
CA Santa Clara, Fahmer-Milier Assocs. ..• 408-727-9800 
FL BociI Raton, SUnland AsIiKx;. " • • . . • . • • 305-365-1533 
FL Goldenrod, Sunland Assocs. .....••..• 305-365-9533 
IL Westchester, W. G. Brouillette & Assocs. 

. .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312-345-6500 
IN C&rrneI, W. G. Brouillette & Assocs., Inc. 

....................................... 317-848-2016 
MA Sudbury, KSA 01 New England........ 617-443-5881 
MN Minneapolis, Bill Deming and Assocs. 

NJ 
NJ 
OH 
OR 
PA 
TX 
UT 
WA 
WA 

612-888-5000 
Springfield, F. F. Sylvester •........... 201-376-3324 
Wayne. HowSJd Kagan Assocs. .. . . ... 201-694-1115 
Dayton, EIecIro-Com ....•............ 513-898-5140 
PoIfJand, EJcIm eon-.,. Sis. ........... 503-245-2342 
King 01 Prussia, E1tron eon-.,. Sis. . . . .. ·215-783-5350 
Richardson, Blackburn Assocs. •...... 214-783-2200 
Salt Lake City, Sage Sis. .............. 801-467-2401 
Mercer Island, EJcIm eon-.,. Sis. ...... 206-232-9301 
SeaI1Ie, EIcIm ~ Sis. ..... . .. . .. .. 206-232-9301 

Local Di8t1ibutors 
CA Buena PI<., Cypress EIc\ms.Inc. ....... 714-521-5230 
CA San Diego, Cypress EIc\ms. Inc. ...... 619-535-0011 
CA San Jose, Cypress EIc\ms. . . . . . . . . . . .. 408-980-2500 
CA Santa Clara, Cypress EIc\ms. Inc. ..... 408-980-2500 
CO Wheatridge, Cypress EIc\ms. Inc. •.... 303-431-2622 
MA Sudbury, ASK EIc\ms. ....•...••...... 617-443-5881 
NJ Parsippany, Fabe EIecIro-SeIes ....... 201-299-1123 
OR Beaverton, Cypress EIc\ms. .. . . . . . . . . . 503-641-2233 
WA Bothwel~ Cypress EIc\ms. ............ 206-483-1144 

PCB PIEZOTRONICS, 3425 Walden Ave., Depew, NY 
14043-2495, Tel: 716-684-0001, TWX: 710-283-1371; 
Empl: 150; SIs. Mgt" Roy Maines 

LDcaJ Sales Offices & Reps 
CA Alhambra, Dale-Dahl Assocs. .......•. 213-662-3417 
FL Orlando, Microspec, Inc. .............. 305-898-3504 
IL Woodstock. TMI Inc. .................. 815-385-2212 

PCD,5 Lowell Avenue, Winchester,MA0189O, Tel: 617-721-
1280, FAX: 617-729-1898; FSC No.: 58982; SIs. Mgr" A 
Arcisz 

PCK ELASTOMERICS, INC., 2940 Turnpike Dr. 
Hatboro, PA 19040, Tel: 215-672-0787, 215-672-4741, 
TWX: 510-387-236, FAX: 215-672-4633; FSC No.: 64914; 
SIs. Mgr" John H. Seibert; Dis!. Mgt" George Glalts 
..... .. ......... .. . . . ....... ... . ........ ... Co1485-1487 

LoceJ SeJes Offices & Reps 
AZ Scottsdale, TC EIcIm Sis, Inc. ........ 602-994-5153 
CA Fullerton, Ubratronix .................. 714-871-1513 
CA San Jose, Western IndL Network . . • . . • 40&559-8118 
CO Denver, Sunbird Inds. ................. 719-481-2900 
CT S. Dartmouth, Rerntron ............... 617-444-5256 
FL Melbourne, Southern EIc\ms. Sis. ..... 305-242-9661 
IL Barrington, FISk Mktg.................. 219-478-1057 
IN Ft Wayne. R L Bontempo a Assocs. 

MD Gaithersburg, Carwithen Assocs. .... . 
MA Needham Hgts, Rerntron ............ . 
MI Troy, C. B. Jensen a Assocs. ........ . 
MN Brooklyn Center, Willman Assocs. ..•. 
NJ Madison, Uvera-Polk Assocs., Inc. ... . 
NY E. Rochester, L-Mar Assocs. ........ .. 
NY Glen Head, UVera-Poik Assocs., Inc. .. 
NC Raleigh, KZJ Comp. Sis. ............ .. 
OH Cincinnati, G a H Sis. ................ . 
OH Grove City, G a H Sis. .............. .. 
OH Richmond Hg1s., G a H Sis. .......... . 
OR Beaverton, L D. EIc\ms. .............. . 
PA Hatboro, J. S. Wurts ................ .. 
TX Dallas, Marcom ...................... . 
TX Houston, Marcom .................. .. 
UT Salt Lake City, SUnbird Inds. ........ .. 
WA Snohomish, L D. EIc\ms. ............ . 
WA Spokane, LD EIctms. ................ .. 

219-478-1057 
301-921-9545 
617-444-9566 
313-643-0506 
612-566-5010 
201-3n-3220 
716-381-9100 
516-759-9300 
919-782-8100 
513-272-0580 
614-878-1128 
216-248-8490 
503-684-8221 
215-674-3562 
214-351-4532 
713-271-5635 
801-943-5609 
206-568-0511 
509-922-4883 

PCK TECHNOLOGY DIV, Kollmorgen Corp., 322 
South Service Rd., Melville, NY 11747, Tel: 516-454-4400, 
TELEX: 6852163, FAX: 516-454-0317; Empl: 180; Sis. 
Mgt_· J. F. Dennis-Browne 

PC TRANSFORMER CORP. 64 0 Nancy St, West 
Babylon, NY 11704, Tel: 516-491-3300, FAX: 516-491-
3889; FSC No.: 62281; Empl: 11; SIs. Mgr" Stanley L 
Goldstein................ ....... . .. . .. . ... A·2308-2315 

PEARSON ELECTRONICS, INC., 1860 Embarcedero 
Ad., Palo Aho, CA 94303, Tel: 415-494-6444, TELEX: 171-
412, FAX: 415-494-6716; FSC No.: 05280; ErnpL: 23; SIs. 
Mgt" Patricia L Pearson ....................... A.2316 

PECA, INC, 592 Winks lane, Bensalem, PA 19020, Tel: 215-
245-1550; EJll)L: 30; SIs. Mgt" Jean Douglass 

PENFIB..D, INC. 8 West St, Plantsville, CT 06479, Tel: 203-
621-9141, TWX: 5101003285, ESYLNK: 628n57, FAX: 
203-621-2380; EmpL: n 

PENN AIRBORNE PRODS. 950 Industrial Hwy. 
Southarnptoo, PA 18966, Tel: 215-355-3400, TELEX: B34-
759, FAX: 215-322-2194; FSC No.: 25805; EJll)L: 41; Sis. 
Mgr" Claude Mercier 

PENN ENGINEERING & MANUFACTURING CORP, 
P.Q Box 1000, Danboro, PA 18916, Tel: 215-766-8853, 
FAX: 215-766-0143; FSC No.: 46384; EmpL: 480; SIs. 
Mgr" John E. O'Brien 

PENN KEYSTONE CORP, Div. of C & K 
Components, Ives Road, Wallingford, CT 06492, Tel: 
203-269-8701, TELEX: 9&3485, TWX: 710-476-1397, 
FAX: 203-265-5398; FSC No.: 03034; Sis. Mgr" Martin 
Wakefield 

FAX: 814-355-1524 
PENN·TRAN CORP. Box 1321, Ate. 144N, Wingate, PA 

16880, Tel: 814-355-1521, TELEX: 706473; FSC No.: 
50783; EJll)L: 87; SIs. Mgr" William HoH ....... A·1280; 

001862 

Local SeJes Offices & Reps 
AZ Tempe, Systems SIs. 01 Arizona ...... 602-829-9338 
CA Los Altos, cain-While a Co. .......... 415-948-6533 
CA Pasadena, A-F Sis. Engrg., Inc. ........ 213-681-5631 
CA San Diego, AF SIs. Engrg. Inc. ........ 619-561-1206 
CO Englewood, Dynatech, Inc. ............ 303-n3-2B30 
CT Madison, UnRed Comp. ............... 203-245-4910 
IL Lake Bluff, R a R Mktg. AsIiKx;. ..•••••. 312-295-6660 
IN Ft Wayne, Aktron ..................... 219-747-3650 
MA Bourne, UnRed Comps. ............... 617-759-3556 
MN Minneapolis, International Sis. Co ...... 612-831-8423 
NY Johnson City, Teckmark, Inc. .......... 607-729-6340 
NY Mendon, Tech-Mark, Inc. .............. 716-624-3840 
OH Sharon Center, Merit Elctms., Inc. ..... 216-725-1460 
OR Portland, Intertech Sis. .. .. .. .. .. .. .... 503-n5-7885 
PA Glenside, Koebert Assocs., Inc. ....... 215-887-2310 
TX Dallas, Seaton Corp. .................. 214-380-0414 
UT Layton, Dynatech, Inc. ................ 801-546-4837 
WV Inwood, Koebert AsIiKx;. • . • • . • • . • . • • • .. 304-229-8401 

PENN VIDEO INC. 929 Swei1Zer Ave., Akron, OH 44311, 
Tel: 216-762-4840, TELEX: 98-6327 PVI-AKR, FAX: 216-
762-4640 (exL 34); EmpL: 66; SIs. Mgt" Sandra 
Donaldson; Dist. Mgr" Gary Wagner 

PENNWAL T CORP. Three Pkwy. Philadelphia, PA 19102, 
Tel: 215-567-7520, TELEX: 84-5234, FAX: 215-567-7497 

PENNY & GILES, 1640 Fifth Street, Suite 224, Santa 
Monica, CA 90401, Tel: 213-393-1497, TELEX: 65-2337 

PENRIL DATACOMM, Penril Corp. 207 Perry Parkway, 
Gai1hersburg, MD 20677, Tel: 301-921'8600, TWX: 710-
828-0522; EmpL: 250; SIs. Mgt" Bob Maranzani 

PENSTOCK ENGINEERING LABS., Penstock, 
Inc. 520 Mercury Dr. Sunnyvale, CA 94066-4018, Tel: 
408-73D-0300, TWX: 910-370-7450, FAX: 408-730-4782; 
EmpL: 24; SIs. Mgt" Steve UleIt; Dist. Mgr" Jerry Quinnell 
................................................. A·1844 

Local Sales Offices & Reps 
AZ Phoenix, Penstock Desert States ..... 800-255-6788 
CA Sunnyvale, Penstock IntL ............. 4OB-73D-0300 
CA Sunnyvale, Penstock, Inc. ............. 40&730-0300 
IL Palatine, Penstock Midwest. .. . . . . . . . . 312-934-3700 
NJ Teterboro, Penstock East ............. 201-288-7313 
OR Portland, Penstock Northwest ........ 206-454-2371 
WA Bellevue, Penstock Northwest ........ 206-454-2371 
EXP CA/Sunnyvale, Penstock Intl ......... 408-73D-0300 
Can Vancouver, Be, Penstock Canada .... 604-662-3475 

Local Distnbutors 
AZ Phoenix, Penstock Desert Sis. ........ 800-255-6788 
CA Sunnyvale, Penstock Inti. ............. 408-73D-0300 
CA Sunnyvale, Penstock, Inc. ............. 408-73D-0300 
IL Palatine, Penstonck Midwest ......... 312-934-3700 
NJ Taterboro, Penstock East ............. 201-288-7313 
OR POrtland, Penstock Northwest ........ 206-454-2371 
WA Bellevue, Penstock Northwest ........ 206-454-2371 
EXP CA/Sunnyvale, Penstock IntL ......... 408-730-0300 
Can Vancouver, Be, Penstock Canada .... 604-662-3475 

PERSON 
PERCON (PERIPHERAL CONNECTIONS, INC.), 

2190W.l11h,Eugene,0R97402, Tel: 503-344-1189, FAX: 
503-344-1399; EJll)L: 15; SIs. Mgt" Palmer Parker 

PERFECT GEAR & INSTRUMENT, Designatronics, 
Inc. 2101 Jericho Tpk., New Hyde Park, NY 11040, Tel: 
516-328-3300, TWX: 510-223-D642, FAX: 516-326-8827; 
Empl: 210; SIs. Mgr" Murray Ores 

PERFECTION MICA CO, See Magnetic Shield Corp. 

PERFORMANCE CONTROLS, INC, 433 Caradean 
Drive, Horsham, PA 19044, Tel: 215-675-6500, TELEX: 88-
1478; FSC No.: 61n3;~: 35 

PERIPHERALS, 1363 Logan Ave., Costa Mesa, CA 92626, 
Tel: 714-540-4925, 8OO-46B-68BB, TELEX: 4996258 
BerIan; EmpL: 20; SIs. Mgt" Elizabeth O'Rouke 

PERKIN·ELMER CORP" Elctm. Prods. Dept.,761 
Main Ave., Norwalk, CT 06859-0132, Tel: 203-762-4786, 
TWX: 71D-46B-3213; EmpL: 70; Sis. Mgt" D. P. Duggan 
................................................. A·2317 

LDcaI Sales Offices & Reps 
CA Agoura Hills, C.D.H. Assocs. .......... 818-707-1970 

PERMAG,4OO Karin La, Hicksville, NY 11801, Tel: 516-622-
3311, TWX: 710-561-5264;~: 50 

PERMALUSTER, INC. 1844 N. Keystone St, Burbank, CA 
91504, Tel: 213-849-4543, 213-849-6454; ~: 6; SIs. 
Mgt"J. Ross 

THE PERMANENT MAGNET CO, INC. 4437 Bragdon 
St, P. O. Box 26226, IndianapoNs, IN 46226, Tel: 317-547-
1336; EmpL: 70; Sis. Mgr" Jack Amigh 

PERMA POWER ELCTRN5. 5801 w. HowSJd Ave., 
Chicago,lL 6064B, Tel: 312-647-9414; EmpL: 80/100; SIs. 
Mgr" Michael Sha1z; Dist. Mgt" Micheel Shatz 
..... ..... . .. .. ..... .. .. ..... .... a.1346; C.1706-1707 

Local SeJes Offices & Reps 
AL Birmingham, Adams & Assocs. ....... 205-781-8467 
CA Hayward, Techn. Sis. ................. 415-887-8616 
CA Sun Valley, Teqni-Rep. ............... 818-766-4223 
CO Denver, KC Mktg. .,................... 800-733-5561 
CT Hartford, The Smith Co. .. .. .. .. .. .. .. . 203-523-0512 
MA Woburn. WaD Mktg.................. 617-935-5610 
GA AlIanta, Adams a Assocs. ..•.•.•. . . • .. 404-973-DB53 
IL Buffalo Grove, GB Mktg. Inc. .......... 312-520-4006 
IN Indianapolis, Green-WISSler ........... 317-872-9981 
LA SIideI~ Dick Bellew SIs. ............... 214-644-7881 
MI PIymou1h, J. Malcolm Flora ........... 313-453-4296 
MN St Pau~ R W. Sis. .................... 612-646-2710 
Me Jefferson City, C. A Vognola........... 314-838-3121 
NH Manchester, WaD Mktg. .............. 603-622-5097 
NJ Medford, Fahy Mktg. .................. 609-654-1022 
NY Phelps, L S. M. Assocs. .••...•.•.•...• 315-549-4891 
NY Plainview, Landau a Mack ............ 516-293-3310 
NC GreensbOro, Adams & Assocs. . . . . . . .. 919-272-6838 
OH Stow, J. Lehner Co. ................... 216-886-1985 
TX Dallas, Berthold Sis. .................. 214-328-0067 
WA Seattle, Northrnar, Inc. ................ 206-524-5170 
WI Milwaukee, Voss-Dent a Assocs. ..... 414-781-0555 
EXP N.Y. Plainview, Morhan Export. ....... 516-293-5562 

Local Di8t1ibutors 
AL Birmingham, Forbes Distrtlg. ... ,...... 205-251-4104 
CA Los Angeles, ITC Corp. ............... 213-388-0621 
CO Denver, Fistells EIcIm Supp. . . . . . . . . . . 303-623-7864 
FL 0r1and0, Hammond EIctms. .. . . . . . . . .. 305-849-8080 
GA Atlanta, Specially Distrtlg. .. .. .. ....... 404-458-6341 
IL Chicago, Newllrk EIc\ms. ............. 312-784-5100 
IL Palatine, OHM EIctms. ................ 312-359-5500 
IN Lafayette, CWY EIctms. ............... 317-448-1611 
IA Des Moines, Mid-State Distrtlg. ....... 515-244-7231 
KY Louisville, P_tess EIc\ms. ........... 502-637-7674 
LA New Orleans, Wrn. B. Allen ........... 800-535-9593 
MA N. Wilbraham, IndL Comps. .....•....• 413-596-3854 
MN MinneapoHs, AcI!l9 EIc\ms. ........... 612-338-4754 
Me Kansas City, EIcIms. Supp. Co. Inc. ... 816-931-D250 
NY Hauppauge, Broadline EIc\ms. ........ 516-231-4100 
NC Raleigh, Southeastern EIc\ms. ........ 919-828-2311 
OH Columbus, Whilehead EIc\ms. ........ 614-224-1186 
TN Nashville, Electra ..................... 615-256-0600 
TX Dallas, Wallace EIc\ms. ............... 214-34Q-0400 
TX Ft Worth, Allied EIc\ms. • . . • . • . . . . . . . . . 800-433-5700 
UT Ogden. Carter SUpp. Co. .............. 801-393-8603 
WA Tumwater, JW EIc\ms. ................ 206-943-1071 
EXP Plainview, NY, Morhan Exporting ..... 516-293-5582 

PERRY AMPLIFIER, 138 Fuller St, Brookline, MA 02146, 
Tel: 617-734-DB44; EmpL: 18; SIs. Mgt" N. Geskos 

PERSONAL TOUCH CORPORATION. 4320-290 
Stevens Creek Blvd., San Jose, CA 95129, Tel: 408-246-
B822, TELEX: 499-4986ABC UI, FAX: 408-24B-BB22 

EEM 1988 North American offices onl~. For worldwide reps & distributors, see Vol. W. 759 



PERTEC 
PERTECPERIPHERALS CORP., Digital 

Deyelopment Corp. P.O. Box 2198, Chatsworth, CA 
91311, Tel: 818-882-0300, 80<l-821-4126, .80()-443..9577 
(outside CA), lWX: 91<>-494-2093; EmpL: 300; Sis. Mgr: 
Will. Grgenfield 

PER)(, 1730 s. Amphlett Blvd., Ste. 222, Sari Mateo, CA 
94402, Tel: 415-573-0801; Empl.: 4; Sis. Mgr: Bob 
Croshaw 

PFC, See SoUthern Elctrns. Co. Inc. 

FAX: 219-253-6570 
PFT, INC., Slate Road 16 W. Monon, IN 47959, Tel: HlOO-

558-7297. ~1 9-253-6666; EmpL: 62; SIs. Mgr: Joseph 
Rogers; Dis/. Mgr: cruane Nagel ........ : C.1073-1077 

Local Sales Offices & Reps 
CA Saratoga, Edward King & Assocs. . .. .. 408-887·2111 
CA Valencia, I..essing & Assocs. .......... 805-295-0225 
FL Tampa. SAT Mktg. .. . . . . . . . . . . . . . . . . .. 813-884-4605 
IN Indianapolis, Elctm. Reps. . . . . . . . . . . . .. 317·894-1414 
MI Warren, Burcaw Co. .................. 313·573-4605 
NJ Medford, Champion Eictm. SIs. .... ; . .. .609-983-0932· 
NY Islandia, Schmitt Mktg. Corp. .......... 516-582·5886 
OH, Dayton, Baehr, Greenleaf & Assocs. .. 513-439-0724 
OH Westlake, Baehr, Greenleaf & Assocs. 

OR Portland, James J. Backer Co. . ...... . 
TX Dallas. S.W. Mktg. Assocs. ........... . 
TX Houston, S.W. Mktg. Assocs. ..•....... 
WA Seattle, James J. Backer Co. ......... . 
WI Colgate, RIlp One & Assocs. ......... . 

216-892·1770 
503-297·8744 
214-341·8631 
713-537·8166 
206-285-1300 
414-626-4016 

PHALO CORP., Transitron Corp., 900 Ho~ Ave., 
Manchester, NH 03103, Tel: 603-889-4347, TELEX: 71()' 
22D-9878; Empl.: 150 

PHASE CONTROL ELECTRONICS, 87·27 Myrtle 
Ave., Glendale, NY 11385, Tel: 716-441-4728; EmpL: 16; 
Sis. Mgr: Jack S1anley .......................•. 001140 

PHELPS DODGE MAGNET WIRE, P.O. Box 600, Ft 
Wayne,lN 46801, Tel: 219-456-4444, 80().255-2542, lWX: 
81 ()'332'1501; SIs. Mgr: G. H. Guyer; Dis!. Mgr: W. H. 
Deininger 

PHILADELPHIA INSULATED WIRE CO. INC. 333 New 
Albany Rd., Moorestown, NJ 08057, Tel: 609-235-6700, 
FAX: 609-235-5480; Empl.: 150; SIs. Mgr: Fred Newman 

PHILAMON, INC. 33 cruben Ct, Farmingdale, NY 11735, 
Tel: 516-249-2700,lWX: 51()'224-6512; FSC No.: 95267; 
EmpL: 27; SIs. Mgr: B.F. Grib 

PHILIPS AUDIO VIDEO SYS. CORP., See AKG 
Acoustics 

PHILIPS CIRCUIT ASSEMBLIES, A Subdivision of 
Nor:th American Philips Corp, 2586 Northwestern 
Avenue, West Lafayette, IN 47906, Tel: 317-463-2536, 
lWX: 81().342·1889; Sis. Mgr: Pierre Lavignette 

PhOt05witch 
~~;~ 8. La~~~st 

Photo • i Relay & 
Electric • I SWItches 
Controls Dlstrrbutor 
In Stock ~ ..... In the World 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

Manufacturers ~nd Sales Offices Directory 
PHILIPS CIRCUIT ASSEMBLIES, A Subdivision of 

North American Philips Corporation, 5855 N. Glen PI<. 
Ad., Milwaukee, WI 53209, Tel: 414-228-7632, FAX: 414-
226-4488 

PHILIPS CIRCUIT ASSEMBLIES, A Subdivision of 
North American PhiliPs Corp., 2601 S. Moorland Rd., 
New Berlin, WI 53151, Tel: 414-78s-6506,lWX: 91 ()'262' 
3032, FAX: 414-785-6516 

PHILIPS CIRCUIT ASSEMBLIES, 3602 W. Waters 
Avenue, Tampa, FL 33684, Tel: 813-933-5113, TELEX: 
3727509, FAX: 813-932·1373; Sis. Mgr: T. Borkes 

PHILIPS CIRCUIT ASSEMBLIES, 1515 Sixth Sl South, 
HopIdns, MN 55343, Tel: 612-933-4600, FAX: 612·935-
8012; Sis. Mgr: B. Callahan 

PhilipsECG 
A North American Philips Company 

FAX: 617-890-7096 
PHILIPS ECG, Amperex Electronics Corp., A 

North American Philips Co., 1 00 First Ave., Wa~ham, 
MA 02254, Tel: 617·89().61 07; Empl.: 4213; Sls.Mgr: D. 
R Kronenwetter; Dis/. Mgr: E. H. Frost ... A·2134·2135 

Local Sales Offices & RePs 
CA Los Alamttos, Philips ECG ............ 714-22()'1387 
CA Pleasanton, Philips ECG .............. 408-727-6132 
GA Norcross, Philips ECG ................ 404-368-2401 
IL Wood Dale~ Philips ECG ........... 312'86()'7373 
MA Norwood, Philips ECG ................ 617·762·8090 
MO Kansas City, Philips ECG ............. 816-741-4019 
NY Seneca Falls, Philips ECG ............ 315-568-5432 
OH Dayton, Philips ECG .•.....•.......... 513-898-9577 
TX Dallas, Philips ECG ................... 214-231·3481 

For distributor information, call 1·8O().225-8326. (In 
Massachusetts, call 1·89().6107.) 

PHILIPS· ELECTRONICS LTD., Elcoma Division, 601 
Milner Avenue, Scarborough, Ontario, can. MIS lM8, Tel: 
416-292·5161, TELEX: 065-25100, FAX: 416-297·1019; 
EmpL: 40; Sis. Mgr: Phil Cain; Dis!. MgF Dean Xamin 

PHILIPS ELMET, 1560 Lisbon Rd., Lewiston, ME 04240, 
Tel: 207·784-3591, lWX: 71 ().223·0675; Empl.: 250 

PHILIPS TEST & MEASURING INSTRS., 85 McKee Dr. 
Mahwah, NJ 07430, Tel: 201·529-3600; EmpL: 70; Sis. 
Mgr: Michael Leeds 

PHILMORE MANUFACTURING, 40 Inip Dr. Inwood, NY 
·11696, Tel: 516-239-6161; EmpL: 22 

PHI TECHNOLOGIES, INC., 4805 North Sliles, 
Oklahoma City, OK 731 OS, Tel: 405-S21'9000,lWX: 91()' 
831·3286, FAX: 405-524-4254; Empl.: 60; Sis. Mg" 
Michael Morgan .......................... 001068·1072 

PHOENIX CONTACT, P.O. Box 4100, Harrisburg, PA 
17111, Tel: 717·944-1300, TWX: 51 ()'65<>-4913, FAX: 717· 
944-1625; SIs. Mgr: Howard C. Minnick, Jr.; Dist. Mgr: 
Mark F. Gilliford 

PHOENIX DATA, INC, 3384 W. Osborn Rd., Phosnbc, AZ. 
85017, Tel: 802·276-8528, TWX: 91 ()'951-1364; EmpL: 55; 
SIs. Mgr: Irv Wilson 

Local Sales Offices & Reps 
AZ. Phoenix, Holder Haver, Inc. ........... 802·242·4025 
CA Sijnnyvale, RDX Corp. ................ 408-734-4500 
CO Denver, Holder Haver, Inc. ..........•. 303-427-3443 
CT Tolland, R G. Assocs. ........•....... 203-875-4201 
MA Lowel~ RG. Assocs. .•................ 617-458-9802 
MA Marshfield, RG. Assocs. .............. 617·837·3290 
MI Medison Hgts., WKM Assocs, Inc. .,.. 313-586-2300 
NM Albuquerque, Holder Haver, Inc. .....• 505-668-9614 
OH Dayton. WKM Assocs. ................ 513-434-7500 
OH Independence, WKM Assocs.,Inc. ..... 216-524-5930 
UT Sa~ Lake City, Holder Haver, Inc. ..... 801·532-2111 
WA Bellevue, UndeIwood Hanify,lnc. ..... 206-643-1793 
WA Vancouver, Underwood Hanify, Inc. ... 503-224-0583 

PHOENIX MICROSYSTEMS, 991 Discovery Dr, 
Huntsville, AL 35806, Tel: 205-72H200, TELEX: 752592; 

. EmpL: 110; SIs. Mgr: Mel Mayo 

PHOENIX WIRE, INC. 

PHOENIX WIRE, INC., 100 Telion Ave., S. Hero, VT 
05486, Tel: 802-372-4561, TELEX: 372·9109; EmpL: 25; 
Sis. Mgr: Ohmer COIbin; DIs/. Mgr: Ohmer COIbin 
...............................•...•......•..•..• Co1899 

PHONON CORPORATION, 7 Herman Drive, P.O. Box 
549, Simsbury, CT 08070, Tel: 203-851·0211, TELEX: 
294705, FAX: 203-651·8818; FSC No.: 6Y858; EmpL: 30 

PHOTOBELL, 40 Vreeland Ave., Totowa, NJ 07512, Tel: 
201·785-0049; E""L: 50; SIs. Mgr: Bernard M. Ciongoli 

PHOTOCIRCUITS GLEN COVE, DIV, 
KOLLMORGEN CORP,31 Sea crlff Ave., Glen Cove, 
NY 11542, Tel: 518-674-1303,lWX: 518-671·3155; EmpL: 
850 

PHOTODYNE INC, 3780 Calle Tecate, Camarillo, CA 
93010, Tel: 805-388-6378, TELEX: 18-1159, FAX: 1·80s-
499-9311; FSC No.: 59912; EmpL: 100; Sis. Mgr: Eamon 
Murphy; Dist. Mgr: Eamon Murphy 

PHOTON, INC, 970 University Ave., Los Gatos, CA 95030, 
Tel: 408-354-5600, TELEX: 493-1183 PHOT, FAX: 408-
354-7138; EmpL: 12; SIs. Mgr: John M. Fleischer 

PHOTON SOURCES, INC, See Lumonics Material 
Processing Corp. 

PHOTO RESEARCH, Kollmorgen Corp, 9330 DeSoto 
Avenue, Chatsworth, CA 91311, Tel: 818-341·5151, 
TELEX: 69-1427; FSC No.: 92434; EmpL: 86; SIs. Mgr: M. 
LWooisey 

PHOTOSWITCH DIV, Allen Bradley Co. 265 Winter 51., 
Wa~ham, MA 02154, Tel: 617-466-8000; Sis. Mgt: S. L 
Davis 

PHD-TRONICS DIV., E. R Wagner MIg. Co, 8701 W. 
Bradley Ad., Milwaukee, WI 53224, Tel: 414-355-6704, 
lWX: 91()'262-3099; EmpL: 140; Sis. Mgr: Sleven J. 
O'Brien, SIs./Mklg. Mgr. 

PIC DESIGN, P.O. Box 1004, Middlebury, CT 06762, Tel: 
203-758-8272, lWX: 91 ()'997-0989; FSC. No.: 00141; 
EmpL: Hi5; SIs. Mgr: George N. Kaniwec 

PICO CRIMPING TOOlS, 9832 Jersey Ave., Santa Fe 
Springs, CA 90670, Tel: 213-723-2150, FAX: 213-949-
7404; EmpL: 12 

Pleo 
Electronics, 'nc. 

FAX: 914-699-5565 
PICO ELECTRONICS, INC, 453 North MacQuesten 

Pkwy, Mt Vernon, NY 10552, Tel: 914-699-5514, 80<>-431· 
1064,lWX:71()'562"()113; FSC No.: 31669; Sis. Mgt: Joe 
Sweeney ..... A·1270·1275, 2319·2348; 001863-1882 

Local Sales Offices & Reps 
CA Santa Clara, Fisher Assocs. • . . . . . • . . . . 408-733-7350 
IN Ft Wayne, Denton Mktg., Inc. .,. 219-486-0665/1264 
WA Seattle, W. Spaulding Co. ............. 206-282·9173 

Ii 
@ 

FAX: 617'-649-9643 
PICONICS, 26 Cummings Road, Tyngsboro, MA 01879, Tel: 

617-649-7501, TELEX: 754759; FSC No.: 26618; E""L: 
48; SIs. Mgr: L Kadesh •.... A.1277·1279, 1678,2001 

Local Sales Offices & Reps 
AL Huntsville, Murcota Corp. •............ 205-539-8476 
AZ Scottsdale, 5ernper·Fi Sis. ............. 802· 73D-9553 

760 North American offices only. For worldwide reps(&. distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
CA N. Hollywood. Jewell Co. ••........•.. 818-789-8103 
CA Palo Alto, JIM Assocs. •.............. 415-857-1260 
co Parker, Mikro Sis. Co. ....••......•.•.. 303-841-2529 
FL Lighthouse Point, R. C. Simon .....•.. 305-941-2757 
IL Hoffman Estates, Selective SIs. .••.•.. 312-843-3586 
IN Huntington, Ellet Sis. . . . • . • . . • . . . . . . • . • 218-358-1886 
MA Natick, Wayland Engrg. Sis. Co. •.• . . . . 61 Hl55-6080 
MN Minneapolis, Peterson Sis. Assocs. ... 612-944-0030 
MO Grandview, Harris-Hanson Co. . . . . •• . • 816-763-6200 
MO St Louis, Harri9-Hanson Co. ...•...•.. 314--432-3611 
NY Huntington, Regulus InelL Sis. Co. ....• 516-673-6252 
NY Rochester, J. G. Welch ~ •...... 716-244-1100 
OH CIncinnati, G & H Sis. Co. ..•......•... 513-272-0580 
PA Glenside, Koebert Assocs. Inc. .•...... 215-887-2310 
TX Fl Worth, E~ Tec Sis. .........•..•...• 817-268-2896 
WV Inswood, R. F. Koebert & Assocs. ..... 304-229-8401 

PICOSEND PULSE LABS, INC. P.O. Box 44, Boulder, CO 
80306, Tel: 303-443-1249, TELEX: 650 301 3779; EmpL: 
10 

PIEZO CRYSTAl, 100 K St, Box 619, Carlisle, PA 17013, 
Tel: 717-248-2151, TWX: 51G-65D-2280, FAX: 717-248-
2151; FSC No.: 74306; EmpL: 250; Sis. Mgr: Glen R. 
Kurzenknabe 

PIEZO ELECTRIC PRODUCTS, INC. 212 Durham Ave., 
Metuchen, NJ 08840, Tel: 201-546-2800, TWX: 71D-998-
0592, FAX: 201-546-2800; EmpL: 105; SIs. Mg': Mark 
Rickman 

PIEZO KINETICS INC. Box 756, Pine and Mill Streets, 
Bellefonte, PA 16823, Tel: 814-355-1593, 814-355-1594; 
FSC No.: 5Y690; EmpL: 28; SIs. Mg,: H. D. Shirey 

PIEZO TECHNOLOGY INC. 2525 Shader Rd., Orlando, 
FL 32804, Tel: 407-298-2000, TWX: 81()-85()-4136; FSC 
No.: 25120; Empl.: 400; SIs. Mgr: Paul Dechen 

PIHER INTERNATIONAL CORP., 903 Feehanville Dr. 
Ml Prospect, IL 60056, Tel: 312-390-6680, 800-323-6693, 
TELEX: 4949176, FAX: 312-390-9886; EmpL: 40; SIs. 
Mgr: Gus Stoltz; Dist. Mgr: Jackie Hamroon • .. A.2096 

Local Sales Offices & Reps 
AL Huntsville, DHR MkIg. .............•.. 205-533-5165 
GA Atlanta, DHR MkIg. ......•.......•.... 404-451-9848 
IL Rolling Meadows, Basic Mklg. Co ..... 312-981-5180 
IN Angola, Gies1ing & Assocs. ........... 219-833-1960 
IN Cenne~ Giesting & Assocs. ........... 317-844-5222 
MA S. Weymouth, Adams & Assocs. ...... 617-337-9339 
NC Raleigh, D.H.R. MkIg. .....•.........•.. 919-781-1961 
OR Portland, AD. EIcIms. .......•......•.. 503-841-6469 
SC Greenville, D.H.R. Mklg. ...•.•......•.. 803-235-3594 
TN Nashville, D.H.R. MkIg. ....•.•..•.....• 615-331-2745 
VA RIchmond, D.H.R. MkIg. .........•.•... 804--359-8803 
WA Bo1heI~ AD. Elctms. ............•..•.. 206-481-8555 
WI PR, San Juan, David S. Ternent....... 809-762-2688 
Can MarI<hem, Ont, Componetics ......... 416-479-7200 
Can St Laurent, Que., Cornponetics ......• 514-331-9930 

Local Distributors 
AZ Founiain HiI~ RCD Elctms. . . . . . . . . • . . . 602-483-6412 
CA Anaheim, AZ. Elctms. • . . . . . . . . . • . . . . . . 714-632-1620 
CA Burbank, TAW .•.....•...........•.... 816-846-3911 
CA Cha1sWorlh, Passive camps. .......... 818-341-1745 
CA Founiain Valley, Components Ctr .... " 714-979-0433 
CA Marina del Rey, N.M.Lllntervend ..•... 213-821-7936 
CA Milpitas, CeIHomia Capacitors . . . . . . . . . 408-262-6000 
CA San Diego, Newman EIcIms. .. . . . . . . . . 619-695-3005 
CA Van Nuys, E. W. Elctms. ..•......•.... 714-857-4422 
CT Walfinglord, Midstate EIcIms. .•....... 203-265-9900 
FL Ft Lauderdale, N.R.c. ..............•.. 305-772-4500 
FL Longwood, Interlec Comps., Inc. ....•. 305-834-7777 
FL Melbourne, T. C. Pridmore ............ 305-727-2491 
IL Addison, BeWard Elec. .......•.....•.. 312-691-1100 
IL Chicago, Nap. Elctms. •............... 312-625-8400 
IL Des Plaines, Rangus EIcIms. ......•.. 312-299-1600 
IL Northbrook, Classic camps. .......... 312-272-9650 
IL Northbrook, Mar-Lyn Elctms........... 312-272-2338 
IL Schaumburg, Components Importer'.. 312-643-7111 
IL Schaumburg, o.p.s. Elctms. .,........ 312-684-6620 
IN Elkhart, Earlynn EIee. /nd. ............. 219-882-2425 
IA Ceder Rapids, Dee EIcIms. .....•.•.•• 319-365-7551 
KY Louisville, Peerless EIcIms. •......•... 502-637-7674 
MD Gaithersburg, Axis Elctms. .....•..•... 301-84D-9640 
MA Billerica, A W. Meyer Co., Inc. ..•..•..• 617-667-6900 
MI Grand Rapids, CeIder EIcIms. . . . . . • . .. 616-698-7400 
MN Burnsville, Cessidy EIee. .............. 612-695-9026 
MN Eilzen, Capacitor Assocs. ........•.... 507-495-3130 
MN Minneapolis, Bergquist Co ...•••..... " 612-835-4156 
MS Sl Louis, Ria Tronics, Inc.............. 314-576-9816 
NJ Frenchtown, Sintec EIctms. .•.•...•.•. 201-996-4093 
NJ Kenilworth, Fadereted Purchaser •.... 201-272-0505 
NJ Kenilworth, Ventronics ••••••..••.•..•. 201-272-9296 
NJ W. Bertin, General Camps. ....•....... 609-788-6767 
NM Albuquerque, International EIee. ...... 505-345-8127 
NY Buffalo, Summit EIcIms. ...•..•.•..••. 716-887-2600 

NY Rochester, MasUne EIcIms. ......•.... 716-546-5373 
NC Charlotte, Dixie Elctms.lnc. .......... 704-377-5413 
NC Charlotte, Rasco-Raleigh (Branch) •... 704-566-1513 
NC Raleigh, Rasco-Raleigh ............... 919-781-5700 
NC Winston-Salem, Kirkman Elctms. .. . . . . 919-722-9131 
OH Solon, Repoo ...................•..... 216-248-8900 
OH Twinsburg, Advacom, Inc. .......... '" 216-425-8477 
PA Export,Advecom, Inc. (Branch) ....... 412-733-5400 
PA Levittown, G.W. EIctm. Dist ........... 215-547-7422 
PA McKean, Advacom •..........•....... 814-476-7774 
PA York, Advaoom •............•......... 717-757-4895 
PA York, EIctm. camps. .................. 717-846-5334 
SC Columbia, Dixie Elctms. . • • . . • . . . . . . . . . 803-779-5332 
TN Knoxville, Dixie EIcIms. ............... 615-938-4131 
TX EI Paso, Internationai Elctms. ..•...... 915-598-3406 
TX Fl Worth, C & W Supply ......•.....•• 817-631-0395 
TX Ft Worth, Patco Supp. Inc. ............ 817-429-8596 
TX Garland, J.S. EIcIms. .............•.... 214-487-8808 
TX Richardson, Component Technlg. ..... 214--437-2211 
TX Richardson, Components Center •.... 214-844-3447 
UT New Bertin, Classic camps. . . . . . . . . . . . 414-786-5300 
UT Salt Lake City, Standard Supp. •.. . . ... 801-486-3371 
WA Redmond, Robert E. Prtebe ........... 206-881-2363 
WI Mequon, Lakeview .................... 414-377-6250 
WI New Berlin, Nap. Elctrns. . • . . . • . . . . . . •. 414-765-9100 
WI Oconomowoc, G. W. Elctms. .......... 414-387-6003 

PILLAR INDUSTRIES, INC., 15318 E. Valley Blvd., City 
01 Industry, CA 91738, Tel: 818-369-3750, 818-333-6803, 
FAX: 818-368-2961; EmpL: 3 ............. 001884-1886 

Local Sales Offices & Reps 
CA Los Angeles, Power Partner, Inc. . . . . . . 213-215-0800 
CA Santa Cruz. LEREP ................... 406-458-0667 

PIONEER COMPONENTS, 2352 E. 66th St, Brooklyn, NY 
11234, Tel: 716-444-3880; Empl.: 3; Sis. Mg,: Michael R 
Verier; Dis/. Mg,: Michael R Verier 

J-fj 
Dionaar 
magnatiC) 

FAX: 213-453-3929 
PIONEER MAGNETICS, 1745 Berkeley St, Santa 

Monica, CA 90404, Tel: 213-829-6751, TELEX: 182-093, 
TWX: 910-343-6249; FSC No.: 08676; Empl.: 475; Sis. 
Mgr: A Hagiwara ....... , ................ 001888-1889 

Local Sales Offices & Reps 
AL Huntsville, Pen-Tech Assocs. ........ . 
AZ Scottsdale, Williams Assocs. ......... . 
CA Los Mcs, Frauman Assocs. ......... . 
CA Santa Monica, Pioneer Magnetics, Inc. 

CO Commerce City, Williams Assocs. .... . 
FL Boca Raton,· Pen-Tech Assocs. ...... . 
GA Marietta, Pen-Tech Assocs. ....•...... 
IL Chicago, Heartland Tech. MkIg. ...... . 
IN Milwaukee, Heartland Tech. MkIg. .... . 
MD Columbia, Slein Instrmn. ......••...... 
MA Wayland, Daner-Heyes .......•....... 
MI Ann Arbor, KRW SIs. Inc. . ....•....... 
MN Eagan, Pion_ Magnetics .......•.... 
MO Kansas City, Zinsmaster & Assocs. .. . 
NH Wilton, Daner-Hayes Inc. ............. . 
NJ Glen Gardner, Daner-Hayes Inc. ....•. 
NM Albuquerque, Williams Assocs. ...... . 
NY Brewster, Dener-Hayes Inc. .......... . 
NY E. Norwich, Daner-+iayes Inc. ........ . 
NY Rochester, Daner-+iayes Inc. ....••.... 
NC Greensboro, Pen-Tech Assocs. ...... . 
OH Columbus, KRW SIs. Inc. .•.....•..•.. 
OH Westlake, KRW Sales •...•.....•..... 
OR Oregon City, RTS, Inc. •...•.•...•..... 
PA CheHenham, Slein Inslnn. •............ 
TX Dallas, Kruvand •.....•.....•......... 
UT Salt Lake City, Williams Assocs. ..... . 
WA Vashon, RTS, Inc. ..•..•............... 
Can Lachine, Electrodesign Ltd. ..........• 

205-881-9298 
602-947-4297 
415-941-0660 

213-629-6751 
303-289-5647 
305-394-7400 
404-424-1931 
312-577-9222 
312-577-9222 
301-596-3748 
617-655-0888 
313-768-0056 
612-452-7747 
816-333-6233 
603-654-6543 
201-537-4534 
505-255-1368 
914-279-2168 
516-922-0080 
716-288-0921 
919-852-6000 
614-995-2598 
216-871-7521 
503-632-3925 
215-379-1990 
214-437-3355 
801-485-6511 
206-265-1363 
514-636-4838 

~IRELLI CABLE CORP. See Specialty Cable Corp, 

PITTMAN, Penn Engrg. &. Mfg. Corp., 343 Godshall 
Dr. Harleysville, PA 19438, Tel: 215-256-6601, TELEX: 
283868, TWX: 510-661-6696, ESYLNK: 62894738, FAX: 
215-256-1338; FSC No.: 98938; EmpL: 140 
•.•......•..•..... " . .• . .• . . . . .. ..•. . .. . •.. a·1247-1249 

Local Sales Offices & Reps 
AZ Founiain Hills, Halber Assocs. ........ 802-837-2464 
CA Glendale, Halber Assocs. .••........•. 818-246-8263 
CA San Mateo, Helber Assocs. ........... 415-349-4700 

co Englewood, Integrated MoNon Sys. •... 
CT Old Saybrook, M. L Assocs., Inc. .•••.. 
FL Palm Bey, MotIon Technlg., Inc. ..•.... 
GA Ulbum, MotIon Technlg., Inc. ......... . 
IL Mount Prospect, K-W Assocs. ....... . 
IN Fort Wayne, AkIron .......•.•......... 
MA Wayland, M. L Assocs. .............. . 
NY Great Neck, Marcus Sis. Assocs., Inc. 

NY Rochester, Application Spec. •.....••.• 
NC Charlotte, MotIon Technlg., Inc. ...•..• 
OH Cleveland, Servo-Mark ••....•...•.•... 
OK Tulsa, Blair Engrg. ...•......•.....•..• 
PA Exton, Kiley Elect Co., Inc. .••........• 
SC Greenville, MotIon Technlg., Inc. ..... . 
TX Austin, Blair Engrg. ..•.....•.•...••... 
TX Deflas, Blair Engrg. ..•........•...•.•• 
TX Houston, Blair Engrg. •.....•..•.•.••.. 
WA Redmond, Halber Assocs. ........... . 
WA Vancouver, Halber Assocs. ...•....... 
Can Montr99~ Brian Engrg. lid. ........... . 

PLATO 
303-792-5516 
203-388-9718 
800-438-1380 
800-438-1380 
312-253-6680 
219-747-3850 
617-358-5540 

516-671-6820 
716-588-6226 
800-438-1380 
216-671-2353 
916-622-3100 
215-363-8550 
800-438-1380 
512-346-3032 
214-241-5655 
713-973-8800 
206-882-0990 
206-696-0170 
514-738-5757 

PKS - DIGIPlAN LTD. 1859 Charter Lane, Lancaster, PA 
17601, Tel: 717-299-2706, TELEX: 887352; EmpL: 100; 
Sis. Mg': David P. Overy 

PLAINVIEW BATTERIES, INC., 1121 Holland Dr. Sle. 
7, Boca Raton, FL 33487, Tel: 407-997-7705, FAX: 407-
997-7803; Sis. Mg,: a ErcIe ....•........ 001478-1479 

PlAINVIEW ELECTRONICS, See Plainview 
Battieries,lnc. 

PlANT SPECIALTIES, INC. PO Box 1097, carrollton, TX 
75006-1097, Tel: 214-245-9673; SIs. Mgr: J. E. Bryer 

PlASMARC TECHNOLOGIES, INC. 180 Passaic 
Avenue, Fairfield, NJ 07006, Tel: 201-575-0870, TELEX: 
833245; FSC No.: 6Y983; EmpL: 21; Sis. Mgr: Gregory A 
Galalde 

PLASMA RESEARCH CORP. 2900 Main Sl, Alameda, 
CA 94501, Tel: 415-521-5532; FSC No.: 8Y067; EmpL: 7 

PLASTIC CAPACITORS, INC. 2623 N. Pulaski Ad., 
Chicago, IL 60639, Tel: 312-488-2229, TWX: 91D-221-
1354, FAX: 312-489-0496; FSC No.: 99120; EmpL: 90; Sis. 
Mg,: Thomas J. Brown; Dist. Mg,: Thomas J. Brown 

PLASTIC FORMING CO. INC. 5 Lunar Dr. P.O. Box N, 
Woodbridge, CT 06525, Tel: 203-397-1338, TELEX: 
963437; Empl: 37; SIs. Mgr: John C. Worner 

FAX: 213-539-8325 
PLASTICORP, 24105 S. Frampton Ave., Harbor City, CA 

90710, Tel: 213-539-9530; Empl.: 120; Sis. Mg,: Robert 
Hurley .....••....•............ , ....... , ... C.1079-1081 

Local Sales Offices & Reps 
CA Calabasas, Jackson & Rogers ......•. 816-684-0323 
CA Harbor City, Plasticorp ...........•.... 213-539-9530 
CA Los Angeles, Jackson & Rogers .•..•. 818-884-0323 
CA Los Angeles, Robert Hurtey . . • . . . . . . .. 213-539-9530 
CA Newport Bch., Jackson & Rogers ..•.. 714-845-7431 
CA Orange County, Jackson & Rogers •.. 714-645-7431 
IL Chicago, Eschner & Kerangn .•....•.. 312-456-0333 
IL Chicago, Waft Bajus ........•.•....... 312-456-0333 
PA Broomal~ Cornelius J. McDennott . . . . . 215-353-9503 

PLASTIGUDE MFG. 2701 W. EI Segundo Blvd., 
Hawthorne, CA 90250, Tel: 213-777-6108, TWX: 910-321-
5755; Empl: 425; Sis. Mgr: William Kauble 

PLASTOID CORPORATION, 45 Gingerbread Cestle Ad., 
Hamburg, NJ 07419, Tel: 201-627-7141, FAX: 201-827-
7141 (ext 52); EmpL: 200 

PLATO PRODUCTS, INC. 2120 E Allen Ave., Glendora, 
CA 91740, Tel: 800-423-4510, TELEX: 287291,,FAX: 714-
592-7062; FSC No.: 32399; EmpL: 75; SIs. Mgr~ Walter 
Schaub ' 

Local Distributors 
AL Muscle Shoals, Jones Elctms. ...•.... 205-383-1241 
AZ Phoenix, Scottsdale Tool & Supply ... 802-273-7376 
AR Little Rock, Bluff City EIcIms. ......... 501-376-7044 
AR lillie Rock, Briggs-Weaver. • . . . . . . . . . . 501-562-2534 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 761 



PLATO 
CA Canoga PI<., Scottsdale Tool & SUPll 

....................................... 818-998-7652 
CA EI Segundo. Wassco ......•.......... 213-772-8171 
CA Fullerton. Bertsch..................... 714-528-3700 
CA San Diego, Wassco ................... 619-578-2102 
CA Sunnyvale, COM-KYl ........ ,....... 408-734-9660 
CO Denver. Solder Tee ............ , ...... 303-922-6214 
CT Wallingford, Contac1 East ............. 203-265-9333 
FL Orlando, Cameron & BarI<Iey . . . . . . . . .. 305-298-6250 
FL Tampa, cameron & Barkley ........... 813-248-6211 
FL Winter Pk., Deanco, Inc. . . . . . . . .. . . . . .. 305-671-5100 
GA Marietta, Deanco .. '.................... 404-429-0126 
GA TuckE!l. Roy E. Davis' Co. ............. 404-939-2021 
IL Chicago. EMF ....................... 312-889-8323 
IN Indianapolis, Bellinds. ................ 317-875-8200 
IA Cedar Rapids, Shelley-Ragon, Inc. .... 319-373-0525 
MD Gaithersburg, Deanco ................ 301-948-5444 
MA Canton, Hub Mati. Co. ................ 617-821-1870 
MA N. Andover. Contact East ............. 617-682-2000 
MI Bloomfield Hills, Murray Percival Co. .. 313-333-1700 
MN St Paul. Shelley-Ragan. Inc ........... 612-642-2828 
MO Independence, Shelley-Ragan, Inc. . . .. 816-254-3410 
NJ Fairfield, Deanco. Inc. ................. 201-575-7960 
NM Albuquerque, Betatron ................ 505-821-1122 
NY Rhaca, Deanco.lnc .................... 607-257-4444 
NY Port Washington, Bruckner Machine & Tool 

....................................... 516-484-6070 
NY W. Babylon. Irv Morse SIs. ............ 516-491-7800 
NC Knightdale, Cameron & Barkley ....... 919-266-3611 
OH Cleveland, Haseley Distrbg. ........... 216-572-1455 
OK Oklahoma City. Briggs-Weaver ....... 405-943-9811 
OK Tulsa, Briggs-Weaver................. 918-663-1040 
OR Beaverton. COM-KYl . . . . . . . . . . . . . . . . . 503-626-6833 
OR Portland, Gen. Tool & Supp. , ......... 503-226-3411 
OR Portland, Murphy Indl SuPll .. . . . . . . . .. 503-621>-8660 
TN Johnson City. Tri-Cilies Indl .......... 615-929-8106 
TN Memphis. Bluff City Elclms. ........... 901-345-9500 
TX Austin, Roy E. Davis Co ............... 512-835-1052 
TX Dallas, Roy E. Davis .................. 214-688-0652 
TX EI Paso. Roy E. Davis Co. . . . . . . . . . . . .. 915-779-5697 
TX Freeport, .Briggs-Weaver .............. 409-233-5451 
TX Houston, Briees-Weaver .. . . . . . . . . . . .. 713-672-1100 
TX McAllen, Roy E. Davis Co. ............ 512-631-1168 
TX Odessa, Briggs-Weaver. . . . . . . . . . . . . .. 915-333-3636 
TX Pflugerville, Briggs-Weaver ........... 512-244-3343 
TX San Antonio. Briggs-Weaver .......... 512-333-7710 
UT SaR Lake City. Teehn. Devices........ 801-972-5935 
VA Virginia 8ch., Deanco. Inc. ............ 804-499-3322 
WA Redmond, Shelley-Ragon. Inc. ........ 206-883-2220 

Ii Polaroid 
Industrial Photographic Line 

Authorized Distributors 

New and Used Electronic Test Equipment 
Sales • Service • Rental • Leasing 

21418 Parthenia 51 , Canoga Park, CA 91304 • (8181998-6500 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

Model 0 - 4 

Manufacturers ,and Sales Offices Directory 
WA Seattle, Gen. Tool & Supp. ............ 206-762-1500 
PR EM.F. . ......... ,..................... 800-621-0080 
Can Montreal. Que_ Adlool Corp. .......... 514-482-2548 
Can N. York, On!, W. J. Neil Sis. Ltd ....... 416-236-7302 

PLESSEY MICROSYSTEMS, The Plessey Co., Ltd., 
One Blue Hill PIa, Pearl River, NY 10965. Tel: 914-735-
4661/801)-366-2738, FAX: 914-735-9527; Sis. Mgr: Larry 
Abzug 

Pletronics 
FAX: 206-525-2350 

PLETRONICS, INC., 9026 RooseveR Way N.E., Seattle, 
WA 98115, Tel: 206-523-9395; Empl.: 125; Sis. Mgr: Las 
Podgomy; Dist. Mgr: Les Podgomy ...... A-1447-1449 

Local Sales Offices & Reps 
CA EI Toro. Martronix "' ................. . 
CA Mission Viejo. Martronil( ...... ' ....... . 
CA Pleasanton, MouHhrop ............... . 

'CT Cheshire, Nesco ..................... . 
FL Orlando" MacKay, SmHh & Assocs. 
GA Tucker. MacKay, SmHh & Assocs. ..... 
IL Woodridge, Trend-Tronies ..•......... 
MA Randolph. Bengal ..............•...... 
MN St Paul. Countryman ................ . 
NC Raleigh, MacKay. SmHh & Assocs. ... . 
OH Centerville, Omega .................. . 
OH Shaker Hgts., Omega ................ . 
TX Richardson, Eagle ...............•.... 
WA Redmond, Haibar .................... . 
WY Jackson. Tetonies ................... . 
Can Montrea~ Que., Promark ............. . 

Local Distributors 
CA EI Segundo, Force ................... . 
CA Fullerton. Pyramid ................... . 
CA San Diego. Pyramid ................. . 
CA San Jose, Force ..................... . 
CA Santa CIE!I8, Pyramid ................ . 
CA Sunnyvale, Capsco .................. . 
CA Sunnyvale. Target ................... . 
IL Woodridge, Trenci-Tronies ........... . 
MD Bettsville, PSI ........................ . 
MN Fridley, Voyager ....................•. 
WA Ken~ Pyramid ....................... . 
WA Redmond, Priebe ................ ", .. . 

714-858-0632 
714-766-7519 
415-463-0450 
203-272-0388 . 
305-423-4353 
404-496-9913 
312-985-0626 
617-961-4120 
612-645-9151 
919-847-2277 
513-434-5507 
216-751-9600 
214-238-5383 
206-882-0990 
307-733-1077 
514-773-5344 

213-772-1324 
714-773-0781 
619-271-5404 
406-435-1324 
408-727-9810 
406-734-3020 
408-734-5611 
312-985-0626 
301-937-4960 
612-571-7786 
206-872-5800 
206-881-2383 

PLUMER PRECISION OPTICS, 601 Montgomery Ave, 
Pennsburg, PA 18073, Tel: 215-679-6272. FAX: 215-679-
2277; Empl: 180; Sis. Mgr: Jan Bakker 

PMI MOTION TECHNOLOGIES, 49 Mall Dr., Commack, 
NY 11725-5703, Tel: 516-864-1000, TWX: 511>-233-0067. 
FAX: 516-864-2084; Empl.: 250; Sis. Mgr: Peter 
Dougherty 

Distributor 

PoCo Sales ......................................................... 697. 699' 

FAX: 818-700-8453 
POCO SLS, Porter Co_ 8925 Fullbright St. Chatsworth, 

CA 91311. Tel: 818-701)-8727; FSC No.: 69-1603; Empl.: 8 

POINT 4 DATA CORP,. 15442 Del Amo Ava. Tustin, CA 
92680. Tel: 714-259-0777, TELEX: 4722040; Empl.: 180;, 
Sis. Mgr: Mr. Ted Cooper; Dis!. Mgr: Mr. Ted Cooper 

POLARA ENGINEERING INC .• 4115 W. Artesia Ave_ 
Fullerton. CA 92633, Tel: 714-521-0900. TELEX: 888489. 
FAX: 714-522-8001; Empl: 62 

POLAROID CORPORATION, Polarizer Div •• 1 
Upland Rd, NoIwood, MA 02062, Tel: 800-225-2770. FAX: 
617-446-4600 .................................. B-l084 

. POLAROID CORP;. Powercard Div .• 391 Totten Pond 
Ad., WaRham, MA 02159, Tel: 617-891>-6789, TELEX: 
948073; SIs. Mgr: Fredric Cohen 

POLYCORE ELECTRONICS, 1107 Tourmaline Dr_ 
Newbury Pk., CA 91320. Tel: 805-499-6777. TWX: 911>-
336-1547, FAX: 805-499-6017; Empl.: 40; Sis. Mgr: SK 
Leong 

POLYMER CORP, 2120 Fairmont Ave., R9I!ding, PA 
19605. Tel: 215-321)-6600, TELEX: 836-440, TWX: 511>-
651-5696. FAX: 215-320-6866; Empl.: 1000; Sis. Mgr: R. 
A. Alberts; Dis!. Mgr: R. F. Wagner 

POLYPHASE INSTRUMENT, 175 Commerce Dr_ Ft, 
Washington, PA 19034. Tel: 215-643-6950,FAX:1-215-
643-5237; FSC No.: 96330; Empl: 200; Sis. Mgr: Bert 
Rashkow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. A.235!1-2351 

Local Sales Offices & Reps 
CA Alhambra, M. W. Riedel Co. .........•. 213-283-7694 
CA Cupertino, Solarise Sis. ............... 408-446-9343 
CA Panorama City. Santenac Assocs. .... 818-988-2671 
CA San Diego. M. W. Riedel Co ........... 619-272-2359 
FL Maitland, D. J. Ellis & Assocs. ......... 305-645-1101 
IA Cedar Rapids, Lorenz SIs. Inc. ........ 319-377-4686 
KS Overland Pk., Lorenz Sis. Inc. ......... 913-649-5556 
MA Brookline, Teehnlg. Prods. Grp. ....... 617-731-0658 
MO University City. Lorenz SIs. Inc. ........ 314-997-4558 
NE Uncoln, Lorenz Sis. Inc. ............... 401-475-4880 
NJ Madison, Livera Polk Assocs., Inc. .... 201-377-3220 
NY Glen Head, Livera Polk Assocs., Inc. .. 516-759-9300 
PA Erdenheim, Omni SIs. . . .. . . . ..•. . .. ... 215-233-4702 
TX Austin, Mi~Rep Assocs., Inc. .......... 512-346-6331 
TX Richardson, Mi~Rep Assocs., Inc. ..... 214-544-6731 

POL YPHASER CORPORA nON, 1425 Industrial Way. 
P.O. Box 1237, Gardnerville, NV 89411>-1237, Tel: 702-
782-2511, 800-325-7170. TELEX: 272718 PolyPhaser. 
FAX: 702-782-4476 ........•...............•... a-1347 

Local Sa/es Offices & Reps 
CA Fallbrook, Gov. Comms. Mktg. ........ 619-728-2530 
CA Sacramanto. IN Sis. .....•............ 916-835-5899 
CO Aurora, Electro-Tel< Sis., Inc. .......... 303-343-8837 
FL Coral Springs, Cameo ...•...•....•... 305-753-6777 
GA Atlanta, Cameo ...................... , 404-491-0520 
HI Honolulu. Manon Engrg. .............. 808-833-9545 
IL Arlington Hgts., IRO-Company ........ 312-593-0644 
IA Sioux City. Maury E. Bellis Co. ........ 712-255-9010 
KS Olathe, Maury E. Bellis Co. ........... 913-764-0621 
KY Louisville, Webster Assocs. ........... 502-937-8189 
MN Stillwater. Ned Gordon & Assocs. ..... . 612-430-1572 
MO St Louis. Maury E. Bellis ............. 314-429-2099 
NV Gardnerville, PolyPhaser Corp......... 702-782-251 i 
NH Manchester. Assocd. Sys. . . . . . . .. .. ... 803-472-2297 
NJ Totowa, Holzberg Inc.................. 201-256-0455 
NM Albuquerque, Electro-Tel< SIs., Inc. .... 505-892-4969 
NY Ossining, Webster Assocs. . . . . . . . . . . .. 915-762-0136 
OK Tulsa, Horizon Engrg. SIs. Co. . . . . . . . .. 918-252-7222 
PA Venetia, Webster Assocs. ............. 412-941-8848 
TX Houston. Horizon Engrg. SIs. Co. . . . . .. 713-495-1018 
TX Rockwall. Horizon Engrg. Sis. Co ...... 214-475-1179 
WA Kirkland, Manon Engrg, ............... 206-827-7449 

Local Distributors 
CA Sacramento, Sacramento Elclms. ..... 916-441-4821 
CO Aurora, Electro-Comm Distrs. ......... 303-343-8937 
10 Idaho Falls, Teton Comms. ........... 208-522-0750 
IL Arlington Hgts., IRO Co ................ 312-593-0644 
NV Carson City. Schwartz Redio. Inc. ..... 702-883-4500 
NV Gardnerville, PolyPhaser Corp .....•. " 702-782-2511 
NC Greensboro. West Antenna........... 919-621-2473 
TX Rowlett, Horizon Engrg. Sis. .......... 214-475-1179 
VA Blacksburg, Professional Comms. . . . . . 703-552-4443 

POLY-PLANAR INC_ 50 Graphic PI_ Moonachie, NJ 
07074. Tel: 201-641-2206; Empl: 100; Sis. Mgr: John 
Apelian 

POL YPL Y INC_ Ad No. 1. Route 5 South. Amsterdam, NY 
12010. Tel: 516-643-3900. FAX: 516-643-5829; Sis. Mgr: 
8. Slomski 

POL YTRON DEVICES, Box 398 - River St Sta, Paterson, 
NJ 07544. Tel: 201-345-5685, FAX: 201-423-0444; Empl: 
26 .•...................•.....•. , .. . .. .. . . .. 001890-1892 

Local Sales, Offices & Reps 
CA Huntington 8ch., Mil-Com Sis. ........ 714-841>-2424 
IL Highland Pk., Mid-Tel< Mktg. Co. ...... 312-821-1130 
MD Littleton. Caldwell Assocs. Inc. ........ 617-369-2475 
MN Minneapolis, E.P.I. . . . . . . . . . . . . • . . . . . . .. 612-784-5554 
NY Canandaigna, Mamula SIs. .. . . . . . . . . .. 716-394-5560 
VA Lynchburg, Parogem Inc. .•...... "'... 804-526-0681 
WA Bellevue, AI Smith Co ............•.... 206-748-6770 

POMFRET RESEARCH OPTICS. P. O. Box 1265, 
Orange, VA 22960. Tel: 703-854-4350; Empl: 5 

POMONA 
FAX: 714-629-3317 

POMONA ELECTRONIcs, 1500 E. 9th St, P.O. Box 
2767, Pomona, CA 91766. Tel: 714-623-3463. TWX: 911>-
581-3822; FSC No.: 05276; Empl: 170; Sis. Mgr: T.homas 
Barber; Dist. Mgr: Thomas Barber 

C·1489-1517,1708 
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Manufacturers and Sales Offices Directory 

Local Sales Offices & RefJ8 
AL Hazel Green. Braden & Assocs. . . . . . .. 205-828-6290 
AZ. Phoenix, More Sis. . . . . .. 602-274-4558,602-265-9201 
AA Uttle Rock, Erickson SIs., Inc. ......... 501-455-0618 
CA Culver City, DeAngelo, Rothman & Co. 

.. . . . . . . . .. . . . . . . . . .. . . . .. . . . .. . . . . . ... 213-827-2202 
CA Irvine, Vale Elctm Assocs. ............ 714-551-4004 
CA Santa Clara, Engrg. Assocs. Corp. ..... 408-988-5001 
CA So. San Francisco, CareIli/EMA....... 415-873-2524 
CO Broomfield, Connors Co. . . . . . . . . . . . . .. 303-466-9628 
FL Maitland, EIR Inc. ..................... 3O~9091 
IL Deerfield, W. M. Linz .................. 312-945-9600 
IN Indianapolis, Blind Elctm. SIs, Co. ..... 317-241-3742 
IA West Des Moines, Nevco ........ . . . .. 515-225-9866 
LA Chalmette, Erickson SIs., Inc. . . .. . .. ... 504-271-1976 
MA Foxboro, AI Appell Assoc., Inc ......... 617-784-3439 
MI Jenison, C. A. G_ Co. ............... 616-457-5204 
MI Kentwood, C. A. 0- Co ............... 616-534-9449, 

616-457-5204 
MN Minneapolis, Hei-l"e SIs., Inc .......... 612-861-6051 
MO Crestwood, Nevco, Inc. ............... 314-843-7406 
OH Eastlake, Spectrum Technlg. .......... 216-951-4455 
MO North Kansas City, Nevco, Inc ... :..... 816-421-1751 
NJ Belleville, D. F. Tobias & Co .......... 201-751-8660 
OR Beeverton, Eclipse Mklg. Grp. Ltd..... 503-642-1661 
PA Philadelphia, David S. Linz, Inc. ....... 215-379-0734 
SC Greenville, Hal C. Norman SIs. Co. .... 803-244-6254 
TX Dallas, Erickson SIs., Inc. .... .. .. .. .... 214-739-5833 
WA Redmond, Eclipse Mklg. Grp., Ltd ..... 206-865-6991 
WA Spokane, Eclipse MkIg. Grp. Ltd ...... 509-922-3972 
EXP CA, Tarzana, Nate Beckerman & Co, Inc. 

....................................... 816-701HlO21 
Can WhHby, ITT Cannon Canade ... . . . . . .. 416-668-8861 

f>ORTESCAP U.S., INC., 36 Central Ave, Hauppauge, NY 
11788, Tel: 516-234-3900, FAX: 516-234-3986; Empl.: 16; 
SIs. Mgr: Dave Hall 

Local Sales Offices & RefJ8 
AZ. Phoenix, Flexible Technlg., Inc. ....... 602-998-6421 
CA Corona Del Mar, Motion Control of S. CA, Inc. 

· . . . .. . .. . . . . . .. . .. . . . . . .. . . . . . .. . .. ... 714-675-0211 
CA Foster City, Portascap U.s. .. .. .. .. .. .. 415-570-5140 
CO Denver, Motion Technlg. .............. 303-692-9649 
MA North Reading, Portascap U.S, Inc. ... 617-664-3313 
MN Minneapolis, Portascap U.s,lnc. ...... 612-835-1956 
NJ Fair Lawn, March IneIs. .... .. .. .. .. .... 201-794-0088 
NY Hauppauge, Portescap U.S, Inc. ...... 516-234-3900 
OR Beeverton, Cascada Daia MkIg. . . . . . .. 503-641-9266 
WA Bellevue, Cascada Deta Mklg. ........ 206-747-6190 

POSITRONIC INDUSTRIES, INC, 423 N. Campbell St., 
P.O. Box 8247, Springfield, MO 65801, Tel: 417-866-2322, 
TELEX: 436445, FAX: 417-866-4115; FSC No.: 28198; 
Empl: 250 

1m 
FAX: 812-386-2335 

POTTER & BRUMFIELD, A Siemens Co., 200 s. 
Richland Creek Dr, Princeton, IN 47671-0001, Tel: 812-
388-1000, TELEX: 27-8451, TWX: 810-350-2343; Empl: 
3000; Dis!. Mgr: Gordon Collins .. 8'1348,1559-1575 

Local Sales Offices & Reps 
AL Huntsville, Cartwright & Bean ......... 205-830-1540 
AZ. Phoenix, Howe & Howe Sis. .......... 602-264-7971 
CA Los AHos, E Recht Assocs. ...•....... 415-964-6321 
CA Mission Viejo, Potter & Brumfield-Western U.s. 

....................................... 714-582-1231 
CA San Diego, CERCO .. .. .. .. .. .. .. .. .. . 619-450-1754 
CA Santa Ana, Jones & McGeoy SIs., Inc. 

CO Uttleton, Simpson Assocs. .......... .. 
FL Deerfield Beach, Cartwright & Bean .. . 
FL Orlando, Cartwright & Bean .......... . 
GA Norcross, Cartwright & Bean ......... . 
IL RoiUng Meadows, Sumer, Inc. ........ . 
IN Fort Wayne, R O. WhKesell & Assocs. 

IN Indianapolis, R. O. WhKesell & Assocs. 

714-547-6466 
303-794-8381 
305-429-3400 
305-422-4531 
404-366-0160 
312-991-8500 

2.19-432-5591 

· . .... .. . .. . .. .. . . . .. .. . .. .. . . .. .. . . . .. 317-359-9283 
IN Kokomo, R. O. WhKesell & Assocs. ... 317-457-9127 
IN Princeton, Potter & Brumfield-Southern U.s. 

....................................... 812-386-2130 
IA Cedar Rapids, Dy-Tronix, Inc. ......... 319-377-8275 
KS WichKa, Dy-Tronix, Inc. ............... 316-836-0884 
KY PeeWee Valley, R. O. Wh"esell & Assocs. 

· . . . . .. . . . . . . .. .. . .. .. .. . .. . .. .. .. . . . . .502-241-1441 
LA Covington, Cartwright & Bean ........ 504-892-1780 
MD Baltimore, Micro-Cornp ............... 301-644-5700 
MA Braintree, Potter & Brumfield-Eastern U.s. 

· . . . .. . . . . . . . . .. .. . . .. . .. . . . .. . . . .. . ... 617-648-6550 
MA Framingham, Gallagher Assocs., Inc. .. 617-626-2346 
MI Grand Blanc, R. O. Whitesell & Assocs. 

....................................... 313-695-0770 
MI Grand Rapids, R. O. Wh"esell & Assocs. 

. . . .. . . . . . . .. . . . . . .. . . . . .. . . . . . .. . . . . .. 616-942-5420 
MI Southfield, R. O. WMesell & Assocs. .. 313-559-5454 
MI Sl Joseiih, R. O. WMesell & Assocs. 

....................................... 616-983-7337 
MN Edina, Mel Foster Tech. Sis. .......... 612-941-9790 
MS Jackson, Cartwright & Bean .......... 601-981-1170 
MO Bridgeton, Dy-Tronix, Inc. ... 314-291-4777 
MO Raytown, Dy-Tronix, Inc. .. ............ 816-358-6340 
NJ Medford, The McCoy Grp, Inc ......... 609-953-0770 
NJ Princeton, Potter & Brumfield-Southern U.s. 

....................................... 
NM Albuquerque, C. T. Carlberg & Assocs. 

....................................... 
NY Kingston, Micro-Tech Mklg. Inc ........ 
NY Melville, Comtronic Assocs. ........... 
NY N. Syracuse, Micro-Tech Mklg. Inc. . .. 
NY Rochester, Micro-Tech Mklg. Inc ...... 
NC Charlotte, Cartwright & Baan .......... 
NC Raleigh, Cartwright & Bean ........... 
OH Cincinnati R. O. WhKesell & Assocs. .. 
OH Cleveland, R. O. Wh"esell & Assocs. .. 
OH Columbus, R. O. WMesell & Assocs. 

................................ 
OH Dayton, R. O. WMesell & Assocs ....... 
OK Tulsa, Components, Inc. .. ............ 
PA Chester Springs, The McCoy GIp, Inc. 

....................................... 
PA Harrisburg, Bail & WMaker ........... 
PA Philadelphia, The McCoy GIp, Inc. .... 
PA Pittsburgh, R. O. WhKesell & Assocs. 

TN Knoxville, Cartwright & Bean ......... . 
TN Memphis, Cartwright & Baan ......... . 
TX Austin, Ammon & Rizos Co ........... . 
TX Houston, Ammon & Rizos Co. . ...... . 
TX Richardson, Ammon & Rizos Co. . ... . 
UT Midvale, Simpson Assocs. ........... . 
WA Seattle, Northmar, Inc. .............. .. 
WI Brookfield, Sumer, Inc. .. ............ .. 
PR San Juan, Electronic Tech. SIs. ...... . 
Can Burlington, Ont., WhKe Radio Lid .... . 

POTTER CO., See Pulse Engineering 

812-388-2211 

505-688-3883 
914-338-7588 
516-249-0505 
315-458-5254 
716-326-3000 
704-536-0303 
919-876-4130 
513-521-2290 
216-447-9020 

614-688-9396 
513-296-9546 
918-583-9149 

215-363-0350 
717-564-6900 
800-257-5388 

412-963-6161 
615-693-7450 
901-362-8345 
512-454-5131 
713-781-6240 
214-644-5591 
801-566-3691 
206-524-5170 
414-764-6641 
609-790-1300 
416-632-6894 

POTTER INSTRUMENT, (PSI-Peripheral Support), 
122 Penn St., P. O. Box 892, EI Segundo, CA 90245, Tel: 
213-322-9370, TELEX: 317928, FAX: 213-322-9190; FSC 
No.: 95-2800481; Empl.: 20; Sis. Mgr: T. O. McMahon 

POULIN ASSOCIATES, INC, 302 North Rd, Sudbury, MA 
01776, Tel: 617-443-7333; Sis. Mgr: Scott Spalding; Dis/. 
Mgr: Michael Dow 

POWERBOX INC_, 1503 Spruce St., Boulder, CO 80302, 
Tel: 303-444-1461, 800-444-1461, FAX: 303-444-3135; 
Sis. Mgr: James Jones ......................... C'1083 

Local Sales Offices & RefJ8 
~A Los Angeles, Powerbox Inc. .......... 213-273-4336 
IL Chicago, Powerbox Inc ................ 312-641-2649 
MA Boston, Tech. Instrs. .................. 617-944-3930 
MN St Pau~ HeydalHanks Assocs. ....... 612-464-8631 
NY New York, Powerbox Inc. ............. 212-944-6988 

POWER COMPONENTS CO., Vanguard Electronics 
Co, 1480 W. 1781h St., Gardena, CA 90248, Tel: 213-323-
8120, TWX: 910-346-7067, FAX: 213-329-8427; FSC No.: 
213-329-8427; Sis. Mgr: Ken Finley 

POWER CONTROL, 122 Gamma Dr, Pittsburgh, PA 
15238, Tel: 412-782-3120, TELEX: 882226; Empl.: 75 

POWER CONVERSION, INC_, Hawker Siddeley 
Group, Lld.-London, England, 280 Midland 
Avenue, Saddle Brook, NJ 07662, Tel: 201-796-4800, 
TELEX: 130292, FAX: 201-796-5777; Empl.: 700; Sis. 
Mgr: James Sullivan, V.P. SIs.; Dis!. Mgr: Marie Freedman 
................................................. 001480 

POWER CONVERSION PRODUCTS, 42 East St., Box 
380, Crystal Lake, IL60014, Tel: 815-459-9100, TWX: 910-
634-3356, ESYLNK: 62940261, FAX: 815-459-9118; FSC 
No.: 31751; EmpI.: 130; Sis. Mgr: C. Seyer 

Local Sales Offices & RefJ8 
AZ. Scottsdale, Telcom MkIg. Ltd ......... 602-482-1157 
CA Stockton, Power Conversion Prods. Inc. 

.. . .. .. . . .. .. . . . . . . . . .. . . . . . . . . . .. . . . .. 800-556-0046 
CO Englewood, Telcom Mklg. Ltd ........ 303-799-0060 
DC Baltimore, Callas EIctms. ............. 301-744-7711 
FL Tampa, Telcorn Assocs. .............. 813-935-5006 
IL Chicago, Power Conversion Prods. ... 312-431-1013 

Il Park Ridge, Conrardy Co ............. 312-692-2226 
IN Indianapolis, Utility & Indl Prods. ...... 317-924-3607 
MI Farmington Hills, Joseph H. Clark Sis. Co 

.. .. . . . . . . . . . . . .. .. . . . . . . . .. . .. . .• .. . .. 313-553-0610 

POWERC 
MN Columbia HgIs., Telcom Mklg. ....... . 
NJ Cherry HiI~ L H. Walke .............. . 
NY Glen Ridge, L H. Walke .............. . 
OH Chagrin Falls, Joseph H. Clark Sis. Co. 

TX Richardson, Power Conversion Prods. 

612-788-1751 
609-424-3766 
201-429-9533 

216-247-7848 

. ...................................... 214-644-0108 
UT SaH Lake City, Telcom MkIg. Ltd ..... 801-571-5605 
WA Seattle, Telcom Mklg. Lid. ............ 206-722-5759 

POWERCUBE CORP., SUb. Unitrode Corp. 8 
Suburban Pk. Dr, Billerica, MA 01821, Tel: 617-667-9500, 
TWX: 710-347-6792; FsC No.: 31557; Empl: 200; Sis. 
Mgr: Roger lafontaine powEi 

loi'GNS 
FAX: 516-333-6512 

POWER DESIGNS, INC., 1700 Shames Dr, Westbury, 
NY 11590, Tel: 516-333-6200, TWX: 510-222-6561; Empl: 
48; SIs. Mgr: Mary Loop ................. 001894-1899 

Local Distributors 
AZ Phoenix, U.s. Instr. Rentals ........... 602-257-1345 

powfl 
131GNS 

Power Supplies 
Authorized Distributors 

New and Used Electronic Test Equipment 
Sales • Service • Rental • LeaSing 

21418 Part hen 18 St, Canoga Park. CA 91304 • (818) 998-6500 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

Model TP340 
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Manufacturers and Sales Offices Directory 
NC Raleigh, Hamifton/ Avnet ............. . 
OH Centerville, Hamifton/ Avnet .......... . 
OH Cincinnati, Hughes Peters ........... . 
OH Cleveland, CAM/RPe EIctms. ....... . 
OH Cleveland, Darrah EIec. .............. . 
OHCleveland, Hamiftonl Avnet .......... . 
OH Columbus, EIctms. MkIg. Corp. ....... . 
OH Columbus, Hughes Peters ........... . 
OH Dayton, EIctms. Mktg. Corp ........... . 
OH Highland Hgts., EIctms. Mktg. Corp. . .. 
OH Westerville, Hamiftonl Avnet ......... . 
OK Tulsa, Altair Co ....................... . 
OK Tulsa, Hamiftonl Avnet ............... . 
OR Beaverton, Almac Elctms. ............ . 
OR Lake Oswego, Hamiftonl Avnet ...... . 
OR Portland, Dunn EIctms. .............. . 
PA Mars, Almo EIctms. .................. . 
PA Philadelphia, Almo EIctms. ........... . 
PA Pittsburgh, CAM/RPe EIctms. ....... . 
PA Pittsburgh, Hamitton/ Avnet .......... . 
TX Austin, Hamittonl Avnet .............. . 
TX Austin, Time Elctms. ................. . 
TX Carrolfton, Time EIctms. .... . 
TX EI Paso, Intl EIctms. ................. . 
TX Houston, Altair Co .................... . 
TX Houston, Time EIctms. ............... . 
TX Irving, Hamifton/ Avnet ............•... 
TX Richardson, Altair Co ................. . 
TX StaIIord, Hamiftonl Avnet ............ . 
lIT Salt Lake City, Hamiftonl Avnet ...... . 
lIT Salt Lake City, Time EIctms. ......... . 
VA Charlottesville, Virginia EIctm Comps. 

919-879-0810 
513-439-6700 
513-351-2000 
216-461-4700 
216-63Hl912 
216-349-5100 
614-299-4161 
614-294-5351 
513-439-4711 
216-442-3441 
614-882-7004 
916-252-5781 
916-252-7297 
503-629-8090 
503-635-8157 
503-285-0214 
412-931-5990 
215-696-4003 
412-782-3770 
412-281-4150 
512-837-8911 
512-339-3051 
214-241-7441 
91 5-596-3406 
713-462-3029 
713-530-0800 
214-550-7755 
214-231-5166 
713-240-7733 
801-972-2800 
801-973-8181 

· . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 804-296-4184 
WA Bellevue, Almac EIctms. .............. 206-643-9992 
WA Bellevue, HamiHonl Avnet . . . ... .. . . . .. 206-643-3950 
WA Spokane, Almac EIctms. Corp. ........ 509-924-9500 
WV Charleston, McJunkin Corp. . . . . . . . . . .. 304-346-5211 
WI Mequon, Taylor EIec. Co .............. 414-241-4321 
WI Milwaukea, Marsh EIctms. ............ 414-475-6000 
WI New Berlin, Hamitton/ Avnet .......... 414-784-4510 
WV Gillette, WESCO ...................... 307-687-0014 
Can Burnaby, ac, Hamiftonl Avnet ........ 604-437-666.7 
Can Burnaby, ac, ITT/RAE Elctms. ....... 604-291-8866 
Can CeIgary, Alberta, HamiHonl Avnet ..... 403-250-9380 
Can CeIgary, Alberta, ITT IRAE Elctms. .... 403-251-5866 
Can Concord, ant. ITT IRAE EIctms. ...... 416-736-1144 
Can DaI1mo\J1h. Nova Scotia, ITT I RAE EIctms. 

· . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . 902-465-2350 
Can Edmonton, Alberta, ITT/ RAE EIcIms. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 403-451-4001 
Can HamiHon, Onl., Westinghouse Canada, Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416-664-3300 
Can Mississauga, Onl., HamiHon/Avnet .... 416-677-7432 
Can Moncton, New Brunswick, ITT IRAE Elctms. 

· .. ... . . .. . .. . . . . . . . . ... . . . . . . . . . . .. . .. 506-857-8011 
Can Nepean. ant. Hamitton/Avnet ........ 613-266-1700 
Can Nepean. ant. ITT/RAE EIctms. ....... 613-266-7406 
Can Saskatoon, Saskatchewan, ITT IRAE Elctms. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 306-933-2866 
Can St Laurent Qua, HamiHon/ Avnet . . . .. 514-335-1000 
Can St Laurent Que., ITT/RAE Elctms. .... 514-335-7697 
Can Willowdale, ant. Electro Sonic, Inc. ... 416-494-1666 
Can Winnepeg, Manitoba, ITT I RAE Elctms. 

204-786-8401 

POWER FUNCTIONS ENGINEERING, 3831 Cavalier 
Dr, Garland, TX 75042, Tel: 214-278-0996; Empl: 9 

POWER GENERAL, Unitrode Corp., 152 Will Dr, 
Canton, MA 02021, Tel: 617-828-6216, TWX: 710-346-
0200; Empl: 300; Sis. Mgr: Steve Dutton, Nail Sis. Mgr. 
..•...................................•.......... Do1900 

Local Sales Offices '" Reps 
CA Anaheim, Westrep .................... 714-527-2822 
CA San Diego. WesIrep .................. 619-566-6580 
CA San Jose, Pro Assoc. ................. 406-246-5300 
CO Boulder, Front Range Mktg. ........... 303-443-4780 
CT Wallingford, APEX Assocs. . . . . . . . . . . . . 203-269-8401 
FL' Margate, EPM Corp, .................. 305-977-0331 
FL Orlando, EPM Corp. .................. 305-425-6149 
IL Glendale Heigh1s, Beta Technlg. Sis. ., 312-790-9886 
KS Overland PIt, SPECTRUM Sis. ........ 913-646-6611 
MD Randallstown, Beacon North Inc. ..... 301-655-2265 
MA Canton, Power Gen. .................. 617-828-6216 
MA Westwood, APEX Assocs. ............ 617-326-5042 
MI Plymouth. Leading Edge SIs. Corp. .. " 313-420-3344 
MN Minneapolis, Corntek SIs. ............. 612-941-7181 
NJ Clifton, RO.t SIs. Co. ................. 201-340-1515 
NJ Clifton Parks, Net Sis. .. .. .. ..... . ..... 516-371-6864 
NY Cortland, Net SIs. Co. ................. 607-756-6592 
NY Fairport, Net Sis. ...................... 716-223-1030 
NY Webster, Net Sis. Co, ................. 716-671-0022 
OH Columbus, McFadden Sis. ............ 614-761-3177 
OR Beaverton, Venture Elctms. ........... 503-626-7418 
PA Norristown, R.J.I, " .................... 215-631-1414 
SC Gr-.ville, EMA. Inc. .... .. .. . .. .. .. ... 803-233-4637 
TX Austin, Beacon Elctms. ... , ... ,....... 512-345-3543 

TX Dallas, Beacon Elctms. ....... " ...... 214-437-1505 
OK Tulsa, Beacon Elctms., ........ " .... 916-622-1494 
VA Sterling, Beacon North .. 800-336-3747,703-476-2480 
WA Bellevue, Venture Elctms ......... , ... , 206-454-4594 
WI Milwaukee, Beta Technlg. SIs., Inc ..... 414-543-6609 
Can Montrea~ Que., Kaytronics 514-745-5800 

POWERIGHT PRODUCTS, INC" 2739 Oakland Avenue, 
Garland, TX 75041, Tel: 214-840-0575, TWX: 510-601-
2543 

POWER INSTRUMENTATION DIV., Datapower, Inc, 
3545 Cadillac Ave., Costa Mesa. CA 92626, Tel: 714-754-
4400, TWX: 910-595-1560, FAX: 714-754-5407 

POWER INTEGRITY CORP. 1840 Pembroke Rd. P.O. 
Box 9682, Greensboro, NC 27429-0682, Tel: 919-379-
9773,800-237-6260; SIs. Mgr: James T. Fesmire 

POWER LABS, INC., 5 Towle Ave, Dover, NH 03820, Tel: 
803-742-4613; Empt: 9 

POWERLlNE, INC. 10 Cochituate SI., Natic~ MA 01760, 
Tel: 617-655-7987, TELEX: 5161003630, FAX: 617-655-
7984 

Local Sales Offices & Reps 
AL Huntsville, Over '" Over , '1' , , . , 
CA Sanla Clara,' Sourcetronics .. 
CO Ogden, Taylor Mklg. .. " ........ " .... 
GA Norcross, Over & Over .... ,. 
IL Arlington, Phoenix Elctms. SIs. , .... , .. 
IA Des Moines, The Beams Co .. 
MD Hunt Valley, Eagle SIs. Corp. , ....... , . 
MA Whitinsville, Power Fac10r Assocs. .. ,. 
NJ Englewood, Technimat .. "." ....... . 
NC Charlotte, Over & Over ....... .. 
OH Cincinna1i, KCH Co .... , , .. . 
PA Horsham, TMI ............... .. 
lIT Ogden, Taylor Mklg. ......... .. 

205-837-7105 
206-743-6641 
801-546-9570 
404-449-6205 
312-394-4422 
515-255-1148 
301-666-3930 
617-234-6415 
201-569-4200 
704-542-9111 
513-931-1686 
215-441-4300 
801-546-9570 

POWER MAGNE-TECH CORPORATION, 441 High 
Street Perth Amboy, NJ 08861, Tel: 201-826-4700, TELEX: 
284401 PMCO, FAX: 201-826-4706; Empt: 65; Sis, Mgr: 
Arthur Zuckerman; Disl. Mgr: Arthur Zuckerman 
............................. "..... A·1281,2352-2353 

POWERMARK, See Topaz, Inc., 9192 Topaz Way, 
San Diego, CA 92123 

POWER/MATE, See RTE Power/Male 

(J)PoUJer·one 
FAX: 805-388-0476 

POWER-ONE D.C. POWER SUPPLIES, 740 Calle 
Plano, Camarillo, CA 9301 0, Tel: 805-987-8741, TWX: 910-
336-1297; FSC No.: 54407; Empt: 480; Disl. Mgr: Julius 
Hirsch, Dir. of DistrDn ...... " ... "....... Do 1902-1907 

Local Sales Offices & Reps 
AL Huntsville, Montgomery Mktg., Inc, .. ,. 205-830-0498 
I\Z Tempe, System SIs. 011\Z ...... , ... ,. 602-829-9338 
CA Orange County, A-F SIs. Engrg. ....... 714-641-2903 
CA Pasadena, A-F SIs. Engrg. ... "." .... 213-681-5631 
CA San Diego. A-F SIs. Engrg. " .. , , .. , . " 619-226-8424 
CA Santa Clara, Nova-Tronix, Inc ..... ,... 406-727-9530 
CO Denver, Quorum 3 ........ " . " . .. .... 303-696-8480 
CT Hamden, Datcom ..................... 203-288-7005 
FL Clearwa1er, Electrocrafl ............... 813-576-2233 
FL Coral Springs, Electrocrafl ............ 305-753-8666 
GA Norcross, Montgomery Mktg. Inc. , .. ,. 404-447-6124 
IL Chicago, M. Gottlieb & Assocs. ." .... 312-775-1151 
IN Carme~ Technlg. Mklg. Corp. ......... 317-844-8462 
IN Fl Wayne, Technlg. Mktg. Corp, , ... , .. 219-432-5553 
IA Cedar Rapids, J.R SIs. Engrg. . . . . . . . .. 319-393-2232 
KS Olathe, ATS .......................... 913-782-8702 
KY Louisville, Technlg. Mktg. Corp .. , ..... 502-893-1377 
MA WaHham, Datcom, Inc. .. "............ 617-891-4600 
MI Soulihlield, Ra1hsburg Assocs. Inc, .. ,. 313-559-9700 
MN Minneapolis, George Russell & Assocs. 

MO St Louis, ATS .............. , ........ . 
NM Albuquerque, Sys. SIs. of Arizona .... . 
NY Great Neck, Trionic Assocs. ......... . 
NY Syracusa, Nycom, Inc. .............. .. 
NC Cary, Montgomery Mktg. Inc. .. , . , , .. , , 
NC Raleigh, Montgomery Mktg. Inc. ." .. , , 
OH Chagrin Falls, Tom Mulligan Co. " .. " 
OH Columbus, Tom Mulligan Co. 

612'854-1166 
314-878-2921 
505-899-2901 
516-466-2300 
315-437-8343 
919-467-6319 
919-851-0010 
216-831-9448 
614-457-2242 

POWER-

OK Tulsa, Advance Tech. SIs. 
OR Portland, W3 ........................ . 
PA Murrysville, Pittsburgh SIs. .. " .. , .. ," 
PA W. Conshohocken, Eastem Cornp. SIs. 

TX Austin, Advance Tech. Sis. ... 
TX Dallas, Advance Tech. SIs. " .. , ... , .. . 
TX Houston, Advance Tech. SIs. , ....... . 
TX Spring, Advance Tech. Sis. ... , .. , ... , . 
UT SaH Lake City, Quorum 3 ........... .. 
WA Seattle, W3 , ...... , ... , ... , .......... . 
WI Milwaukee, M. Gottlieb & Assocs. .... . 

Local Distributors 
AL Huntsville, Arrow Elctms. .... , ... , .. ,. 
AL Huntsville, Pioneer Elctms. .. , ...... , .. 
I\Z Phoenix, Sterling Elctms. ., ....... , .. . 
I\Z Phoenix, Wyle Labs. .... , ............ . 
I\Z Tempe. Arrow Elctms. ....... , ...... .. 
I\Z Tempe, Bell Indo. ....... " .......... .. 
CA Calabasas, Wyle Labs. ........... " .. . 
CA Canoga PIt, FLW ................... .. 
CA Chatsworth, Arrow Elctms. . , , ... , , . , . , 
CA Costa Mesa. FLW " .............. " .. 
CA Garden Grove, Bell Indo. ............ .. 
CA Gardena, Bell Indo. ." ............... . 
CA Hayward, FLW ...... "."" .......... . 
CA Irvine, Wyle Labs. ................... .. 
CA Los Alam~os, Compumech Elctms. .. . 
CA Los Angeles, Wyle Labs. ....... " .... . 
CA Mtrl. View, Bell Indo. ................ .. 
CA Newport Bel\, Arrow Elctms. .... , .... . 
CA Sacramento, Bell Indo. " ............. . 
CA Sacramento, Wyle Labs. ............ .. 
CA San Diego, Arrow Elctms. ......... " .. 
CA San Diego, Bell Indo. " ...... " . " .... . 
CA San Diego, FLW ................... ". 
CA San Diego, Wyle Labs. .............. .. 
CA San Jose, Compumech Elctms. ., ... , . 
CA Santa Clara, Wyle Labs. ............ .. 
CA Sunnyvale, Arrow Elctms. ............ . 
CA Sunnyvale, Bell Indo. ................. . 
CA Thousand Oaks, Bell Indo. ........... . 
CO Aurora, Arrow Elctms. ... " ........... . 
CO Denver, Bell Indo. ........ " ......... .. 
CO Denver, Wyle Labs. ............... " .. 
CO Englewood, Sterling Elctms. ........ ,. 
CT New Havan, Greene-Shaw Co. . ..... . 
CT Norwal~ Pioneer EIctms. ........... .. 
CT Wallingford, Arrow Elctms. , ....... , .. . 
CT Wallingford, Sterling Elctms. , ... ,.,',. 
FL AHamonte Springs, Pioneer EIctms. .,. 
FL Deerfield Beh, Pioneer EIctms. ....... . 
FL Fl Lauderdale, Arrow Elctms. ........ . 
FL Largo, Bell Indo. ..................... . 
FL Miami, Eictm. Equip. Co. ............. . 
FL Palm Bay, Arrow Elctms. ........... " . 
FL Tampa. EIctm, Equip, ."." .......... . 
GA Norcross, Arrow Elctms. ............. . 
GA Norcross, Bell Indo. ................. .. 
GA Norcross, Pioneer Elctms. , .. , ....... . 
IL Arlington Heigh1s, C. W. Elctms. ...... . 
IL Bensonville, Voyager Elctms. ........ . 
IL Elk Grove Village. Pioneer Elctms. ... . 
IL Northbroo~ Classic Comps. .. , ...... . 
IL Schaumburg, Arrow Elctms. .. " ... , .. 
IL Urbana, Bell Indo. ..... . 
IN Fl Wayne, Bell Indo. .... " .......... " 
IN Indianapolis, Arrow Elctms. ." .. , ... ,. 
IN Indianapolis, Pioneer Elctms. .. ,., ... , 
IA Cedar Rapids, Arrow Elctms. ......... . 
IA Cedar Rapids, Bell Indo. ............ " 
IA Cedar Rapids, Deeco, Inc. .......... .. 
KS Lenexa, Arrow Elctms. " ............ .. 
KS Overland PIt, Sterling EIctms. , ....... , 
KS Wichita, LCOMP .................. " .. 
LA Westwego, Sterling EIctms. , ... , ... , .. 
MD Baltimore, Arrow Elctms. ............ .. 
MD Gaithersburg, Pioneer Elctms. ." .. ,., 
MA Canton, Impact Sales ................ . 
MA Lexington, Pioneer Elctms. ... , ... , ... , 
MA Newton, Greene-Shaw Co ............ . 
MA Woburn. Arrow Elctms. ............. .. 
MA Wobum, Starling Elctms. ........... " . 
MI Ann Arbor, Arrow Elctms. ........... .. 
MI Ann Arbor, Bell Indo. ....... " .. " ... .. 
MI Grand Rapids, Arrow Elec. .......... .. 
MI Livonia, Chelsea IndL AS Elctms. .... , 
MI Livonia, Pioneer EIctms. ............. . 
MN Edina, Arrow Elctms. ................. . 
MN Edina, Pioneer ................ " ..... . 
MN Fridley, Voyager .................... .. 
MO Kansas City, LCOMP ............... .. 
MO St LOUis, Arrow EIctms. .............. . 
MO St Louis, Chelsea Indl, Olive Elec. ..,. 
MO St Louis, LCOMP ................... .. 
NE Lincoln, Scott Elctms. .. : ............ .. 
NE Omaha, Scott Elctms. ........... " ... . 
NH Hudson, Bellinds. .................. .. 

916-664-0482 
503-629-9871 
412-327-6268 

215-825-8610 
512-331-9979 
214-340-1300 
713-440-3888 
713-440-3888 
801-943-9227 
206-285-0210 
414-546-4466 

205-837-6955 
205-837-9300 
802-266-2121 
602-866-2866 
602-966-4600 
602-966-7800 
816-880-9000 
816-719-0037 
816-701-7500 
714-751-7512 
714-895-7801 
213-515-1800 
415-786-9070 
714-863-9953 
714-826-0866 
213-322-9953 
415-960-1440 
714-836-5422 
916-969-3100 
916-638-5282 
619-565-4800 
619-288-1277 
619-434-5251 
619-565-9171 
406-280-6446 
406-727-2500 
406-745-6600 
408-734-8570 
805-499-6821 
303-696-1111 
303-424-1985 
303-457-9953 
303-796-7338 
203-265-3333 
203-853-1515 
203-265-7741 
203-265-9535 
305-834-9090 
305-426-8877 
305-429-8200 
813-541-4434 
305-671-3500 
305-725-1480 
813-988-0810 
404-449-8252 
404-662-0923 
404-446-1711 
312-439-9880 
312-860-1300 
312-437-9680 
312-272-9650 
312-397-3440 
217-326-1077 
219-423-3422 
317-243-9353 
317-849-7300 
319-395-7230 
319-395-0730 
319-365-7551 
913-541-9542 
913-236-5589 
316-265-5100 
504-436-1418 
301-995-6003 
301-921-0660 
617-821-1500 
617-861-9200 
617-969-8900 
617-933-8130 
617-938-6200 
313-971-8220 
313-971-9093 
616-243-0912 
313-525-1155 
313-525-1800 
612-830-1800 
612-944-3355 
612-571-7766 
816-221-2400 
314-567-6866 
314-997-7709 
314-291-6200 
402-466-6221 
402-734-6750 
803-882-1133 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. w. 765 



POWER-
NH Manchester, Arrow EIctrris. ..•....•... 6CJ3-66&.6968 
NJ Fairfield, Arrow E~ ....•..•....•.• 201-575-5300 
NJ Marlton, Arrow Elctms. .. . . . . . . . . . . • . . • 609-596-8000 
NJ Pine Brook, ~ EIctrris. •..•••••.• 201-57s:asl0 
NJ S.Plainfield, Sterling. EIctrris. ......•..• 201-761Hooo 
NJ W. Berlin, GCI ....•..••.•..••..•...... 609-768-6767 
NM Albuquerque, Arrow EIctrris. •..•...•.• 505-243-4566 
NM Albuquerque, Bellinds. ..•......•..... 505-292-2700 
NM Albuquerque, Sterling EIctrris. .. • . . • • . . 505-884-1900 
NY Hauppauge, Arrow EIcbns. ...... , . . • . • 516-231-1000 
NY Uverpoo~ Arrow EIctrris. ....•.••...••. 315-652-1000 
NY Mamaroneck, Logicomp EIctrris. .•..•. 91+698-9332 
NY Melville, Arrow EIctrris. ., . . . . • . . . • . • •• • 516-391-1300 
NY Rochester, Arrow EIctrris. .•.•....•.•.. 716-427-0300 
NY Rochester, CAM/RPC EIctrris. ..••.•.. 716-334-5600 
NY Rochester, Pioneer EIctrris. ..... •••••. 71&-381-7070 
NY Rochester, Zeller EIctrris. .•.....••..•. 716-254-8840 
NY WOO<:Ibury, Pioneer EIctrris. .....••.... 516-921-8700 
NC Charlotte, ~ EIctrris. ....•.•..•.. 704-527-8188 
NC Raleigh, Arrow EIctrris. ....•......•.... 919-876-3132 
NC Winston-Salem, Arrow EIctrris. ........ 919-725-8711 
OH Centerville, Arrow EIctrris. . . . . . . . . . . . . • 513-435-5563 
OH Cleveland,.CAM/RPC EIctrris. •....... 216-461-4700 
OH Cleveland, Pioneer Elctms. ...•....... 216-587-3600 
OH Dayton, Bellinds. .•.••..•..•.........• 513-435-8860 
OH Dayton, Bellinds. (Military) ............ 513-43+6231 
OH Dayton, ~ EIctms. ..••.....• ;... 513-236-9900 
OH Solon, Arrow EIctms. ••.••.•......•... 216-248-3990 
OK Tulsa, Arrow Eiclms. .................. 918-665-7700 
OK Tulsa, Sterling EIctrris. .....•.......•.• 916-883-2410 
OR Portland, Bellinds. ••.••.•..•....•.••.. 503-241-4115 
OR Portland, Radar EIee. .•.....•..•...•.. 503-232-3404 
OR Portland, WyIe Labs. .....•.....••..•.. 503-640-8000 
OR Togard, Arrow EIctms. •••.•.•.•..•..... 503-6114-1690 
PA Horsham, Pioneer EIctms. .........•.. 215-874-4000 
PA Monroeville, Arrow EIctms. . . . . . . • . . . .. 412-856-7000 
PA Pittsburgh, CAM/RPC I;1ctms. ..•..... 412-782-3770 
PA Pittsburgh, Pioneer EIctms. .....•..•.. 412-782-2300 
PA ZeUonople, Argent EJectra •........... 412-776-4330 
RI Warwick, Major Edwards EIctrris. • . . . • • 401-725-7400 
TN Nashville, Beilineis. .•..•.....•........ 615-367-4400 
TX Austin, Arrow EIctms. ..•.....•........ 512-835-4180 
TX Austin, Pioneer Elctms. ............... 512-835-4000 
TX Austin, Sterling ....................... 512-836-1341 
TX Austin, Wyte Labs. ..•........•...•..•. 512-834-9957 
TX Dallas, Force EIctrris. ..•.....•......•• 214-247-9955 
TX Dallas, Pioneer EIctrris. •...•......•..• 214-366-7300 
TX Dallas, Sterling Elctms. ..........•..•. 214-243-1600 
TX Dallas, Wyle Labs. ..•..••.........•.•• 214-235-9953 

BATTERY POWER 
from taW 

TECHNICAL. INC 

PDWEII /J//JI/:.IUUUII///UIUUIUI///IIUUIUII 

U///U/////////UH///UUUUIU///'itFMu///J!) SDNIC 
Specializing in: 

Nickel Cadmium & 

Sealed lead Acid Batteries 

IN STOCK - IMMEDIATE DELIVERY 

Off the Shelf or Custom Designed 

and Manufactured to Your Specifications 

TNR TECHNICAL INC. 
402 S North Lake Blvd 

SUIte 1016 TOLL FREE 
Altamonte Springs, 1-800-346-0601 

FL 32701 

Manufacturers and Sales Offices Directory 
TX Houston, Arrow EIctms. ............. .. 
TX Houston, Force EIctrris. ........ ~ .... .. 
TX Houston, Pioneer Elctms. ........... .. 
TX Houston, SterUngEIctms. ........... .. 

~ ~=~;~::::::::::::: 
lIT Salt Lake City, Arrow EIctrris. ....... .. 
lIT Salt Lake City, BeIIInds. ............ .. 
lIT Saft Lake City, Wyte Labs. .......... .. 
VA Richmond, SterUng EIctrris. .......... . 
WA Bellevue, Arrow EIctms. ............. .. 
WA Bellevue, Bell Inds. ................. .. 
WA Seattle, Radar Electric .............. .. 
WA Saattle, Wyte Labs. .................. . 
WI Brookfield, Arrow EIctrris. ............ . 
WI Madison, Arrow EIctrris. ............. .. 
WI MilwaUkee, Bellinds. ............... .. 
WI New Berlin, Classic Comps. .......... . 
EXP CA, Los Angeles, Hanel<, Inc. ........ .. 

1 ____ 
POWER PAC INC 

713-530-4700 
713-581-8644 
713-988-5555 
713-823-6600 
713-879-9953 
214-380-6484 
801-972-0404 
801-972-6969 
801-974-9953 
804-226-2190 
206-643-4800 
206-747-1515 
206-282-2511 
206-453-8300 
414-792-0150 
606-271-7661 
414-547-8879 
414-786-5300 
213-556-3807 

FAX: 203-866-4487 
POWER PAC, P.O. Box 777, 32 Meadow St, S. Norwalk, CT 

08856-0777, Tel: 203-866-4484; FSC No.: 53998; Empl: 
140; SIs. Mgr: Charles Mittel ............ 001908-1914 

Local Sales Offices & Reps 
AI- Huntsville, BC Elctms. Sis. ............ 205-837-6657 
AZ Tempe, Delta Ek:\ms. ................. 602-252-4222 
CA Irvine, QPI ............................ 714-552-2849 

,CA Long Beach, OPI ............. : ....... 213-596-1233 
CA Simi Valley, OPi ...................... 805-522-3060 
CA Sunnyvale, Zytronics ................. 406-749-1326 
CT Southington, ORION-Ds.A .....•...... 203-621-8371 
DC Seebrook, W. A Brown Equip. Co. ..•. 301-577-6105 
FL Sandford, Mountain Electro Mktg. .•.•. 305-425-0885 
GA Smyrna, BC EIcIrn Sis. ............... 404-436-5169 
IL Hillside, CADRE ...................... 312-449-3900 
LA Plano, GW Products .................. 214-422-1746 
MD Seebrook, W. A. Brown-Equip. Co ..... 301-577-6105 
MA Marlborough, Orion Ds.A.............. 617-480-0516 
MI Farmington Hills, Carter McCormic & Peirce 

....................................... 313-477-7700 
MN Minneapolis, R...I.Inc. .................. 612-866-3661 
NY Great Neck, MOS Mktg. ...... .. .. .. .. . 516-487-3966 
NY Syracuse, L D. Allen .................. 315-437-8387 
OH Berea, Carter McCormic & Peirce ..... 216-826-0400 
OH Englewood, Carter McCormic & Peirce 

. .. .. .. . .. .. .. .. . . . .. .. .. .. . .. .. . . . .. .. 513-836-0951 
PA King of Prussia, KSI .................. 215-763-6400 
PA Pittsburgh, Carter McCormic & Peirce 

....................................... 412-733-7490 
TX Plano, G.W. Prods. .................... 214-422-1746 

POWER-PAl<, INC, 8216 Oakton St, Morton Grove, IL 
60053, Tel: 312-966-8000, FAX: 312-988-8009; Empl.: 35; 
SIs. Mgr: Robert Villari 

POWER PRODUCTS DIV., Computer Products, 
Inc., 2981 Gateway Dr, Pompano Bch, FL 33069-4803, 
Tel: 305-975-7680, TWX: 51 ()'956-3098; FSC No.: 62125; 
EmpL: 180................... 001649-1664,1673-1674 

Refer to Computer Prods., Inc., Pompano Beach, Fl, for 
sales offices & representatives & distributors. 

POWER-SCIENCE, 7667 Vickers St, San Diego, CA 
92111, Tel: 619-292-4322; EmpL: 1q; Sis. Mgr: E. Cooper 

"DIUER~Lf!AZ'IA I . 'lAI'lAWIIIIII 

I 81 ~.sDJII'r 
RECHARGEABLE BA TTERIES 

FAX: 415-366-3662 
POWER-SONIC, Box 5242, 3106 Spring St, Redwood 

City, CA 94083, Tel: 415-364-5001, TELEX: 348400; EmpL: 
30; Sis. Mgr: Carl E. Fischetti; Dist. Mgr: Carl E. Fischetti 
.......................................... : ...... 001481 

Local Sales Offices & Reps 
CA Irvine, EngUsh/Damco ................ 714-837-3801 
CO Englewood, Don Dennis .............. 303-721-1938 
FL Tampa, SAT Mktg. ............ .. .. .. .. 813-884-4805 
10 SUn Valley, Rick Aickinger .•...•..... , 206-726-3332 
IL River Forest, Pete Collins............. 312-366-7076 

MD Woodbine, DJC.EIctms................ 301-795-7020 
MA -Natick, Assocd. Power Prods. ......... 617-879-5832 
MS JacI<son, Doby Assocs. .... ,.......... 801-881-1138 
MO St Louis, Lowell Kangas .............. 314-821-4050 
NY Wantagh, Dony Tech. Sis. ............ 516-816-5550 
NC Raleigh, Positive Comps. ............. 919-772-8073 
PA Newtown Sq, William Reeves Assocs. 

. .. .. • .. .. . .. .. .. .. .. .. ..... • . .. . . .. .. • 215-566-6709 
TX Dallas, Power Connection ............ 214-357-8207 

Local Distributors 
AI< Anchorage, Revl ...................... 907-349-8790 
CA Chatsworth, Mil-Comm DisIrs. ........ 816-996-3111 
CA Long Beach, Battery Specialties ...... 213-437-1809 
CA MIn. View, Energy Sis. ................ 415-969-0600 
CA San Diego, Alexander Battery West ... 619-480-4806 
CO Denver, Hensley Battery .•.•....•..•.. 303-455-3643 
CT Waterbury, Lighting Svcs., Inc. ........ 203-756-8148 
FL Altamonte Springs, TNR Tech. ........ 800-722-7267 
FL Tampa, Leeder EIctrris. ............... 813-870-3315 
GA Atlanta, Arrowhead ................... 404-955-1006 
IA Cadar Rapids, Iowa Radio ............ 319-393-4510 
LA Lafayette, Ralph's EIctrris. ............. 318-233-0105 
LA New Orleans, Wrn B. Allen Supp. Co. 

MA Sharon, Adcour ..................... .. 
MA Wellesley Hills, Target EIctrris. ....... . 
MI Brighton, Applied Power ............. . 
MO Maryland Hgts., Chelsea Inds. ........ . 
NE Uncoln, Scott EIcIrn Supp. .......... .. 
NY Ridgewood, JA McDermott Corp. .... . 
OH Cleveland, Security Prods. Co. ........ . 
TX Austin, Galtronics ................... .. 
TX Ft Worth, AHied EIctrris. .............. . 
TX Texas city, EIcIrn Supp. ............ .. 
VA Arlington, Arlington EIctrris. .•.....•... 
WA Radmoncl, Energy Sis. ............... . 

800-462-9528 
617-784-3996 
617-235-2545 
313-221-1331 
314-997-7709 
402-466-0221 
212-456-3806 
216-451-1400 
512-837-7470 
800-433-5700 
409-945-4401 
703-524-2412 
206-863-2343 

POWER SOURCES INTERNATIONAL INC, Sources 
Electronics, 15014 Malachite Ct, Reno, NV 89506, Tel: 
702-,972-1224, TWX: 51Q-800.5831, FAX: 702-329-1360 

W Power Star, Inc. 

POWER STAR, INc.. 17346 I;astman St, Irvine, CA 
92714, Tel: 714-261-5377, 800-654-9420; Empl.: 15; SIs. 
Mgr: Thomas A Goreth .................. 002142-2145 

Local Sales Offices & Reps 
CT North Haven, Power Conversion Sys. 

....................................... 203-281-7270 
MA Wellesley, Power Conversion Sys. .... 617-235-7884 
NH londonberry, Power Conversion Sys. 

NJ Fairfield, 80M Reps. ................ .. 
NJ Pennsauken, S.C.L Reps. ............ .. 
OR Portland, Underwood & Hanify •...•... 
TX Dallas, Seaton Corp. ................. . 
WA Bellevue, Underwood & Hanify ......•. 

803-434-2371 
201-882-5005 
809-862-5222 
503-224-0583 
214-380-0414 
206-643-1793 

~ower SWITCHeorp·1 

FAX: 201-641-7871 
POWER SWITCH CORPORATION, 50 GraphiC Piece, 

Moonachie, NJ 07074, Tel: 201-641-4544; EmpL: 27; SIs. 
Mgr: Danice Donito ...................... 001915-1917 

Local Sales Offices & Reps 
CA Los Gatos, RepIronics ................ 406-429-5997 
CA Westlake V~ The Tricamo Co. ........ 805-496-3177 
CO Aurora, High Technlg. Assocs. .•...•.. 303-695-1990 
FL Melbourne, VM2 Mktg. ................ 305-964-1918 
GA Norcross, Futron, Inc. ................. 404-263-9688 
IL Berkeley, Es.A Tech. Mklg. ............ 312-544-0120 
IN Indianapolis, STB & Assocs. .......... 317-844-9227 
MD Middletown, s.T.lWoolard Co. ........ 301-371-4500 
MA Whitinsville, Lew Smith Assocs. ....... 617-234-2940 
MN Minneapolis, Electro-Serv ............. 612-338-3475 
MO Clayton, Sallmni. ..................... 314-882-0100 
MO Grandview, R R Burton Assocs. ... ... 816-763-5385 
NJ Franklin Lakes, Hansen & Hughes ..•. 201-646-8900 
NY cazenovia, S.T.lWoolard Co. .•..•.••. 315-855-8145 
NY Greenlawn, Hansen'& Hughes ........ 516-754-3608 
OH Cleveland, Bredcor Eiclms. ........... 216-261-()888 
OH Dayton, Bradcor Ek:\ms. .............. 216-871-1200 

766 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory PRECIC 
PA Hatboro, Electro Rep Engrg. •......•.. 215-674-4421 
RI Providence, ISM ...•.••......•.•...... 401-351-7348 
SC Pickens, S. T./Woolard Co. .....•••...• 803-87&-3830 
TX Houston, Beny Sis. •.••.•.....•••••... 713-784-5860 
TX Richardson, Beny Sis. .........•...... 214-234-0255 

FAX: 203-726-1495 
POWER SYSTEMS, INC.. 45 Grillin Ad., South. 

Bloomfield. CT 06002, Tel: 203-726-1300. TWX: 71Q-425-
8778; FSC No.: 50463; ElTlll: 250; SIs. Mg,: Richard Milne 
•..•............•......•................•.•..•... 001919 

Local Sales Offices & Reps 
KZ. T8ITll8, AS Co. .......•..•.........•.. 602-96&-4923 
CA Los Gatos, Luscombe Engrg. of Sen Francisoo 

· . • . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . 40&-37()'2020 
CA Mission Viejo, The Powerhouse, Inc. .. 714-77()'9009 
CO Parker. AS Co. ..........•............• 303-841-3651 
AL Decatur. R K Wetter & Assocs. ....... 205-350-3441 
FL Mt Dora. R K Wetter & Assocs.. Inc. .. 904-357-3021 
GA Dunwoody. R K Wetter & Assocs.. Inc. 

· . • . . . . . • . . . • . . • . . •• . • . . . . . . . • . • . . • . . . • 404-390-9718 
IL Rolling Meadows, Eagle Tech. Sis. .... 312-991-0700 
MO TImonium, Bresson Assocs.. Inc. .•.... 600-523-5572 
MA Tyngsboro, Comptech.lnc. ....•....... 617-64&-3030 
MN Edina. Mel Foster Tech. Sis., Inc. .•.... 612-941-9790 
NY Mendon. Marchese, Marsey & Barden. Inc. 

· . . . • . . . . . . . . . . • . •• . . • . . . . . . . . . • . . . . . . . 716-582-2240 
NY N. Syracuse, Marchese, Marsey & Barden. Inc. 

· . . . • . . . . . . . . . . . . . . . • . . . . . . • . . . . . . • . . • . 315-458-6920 
PA NiIrberIh, Bresson Assocs.. Inc. ....... 215-664-6460 
TX Houston. Beny Sis., Inc. •. . . . . . . . . . . .. . 713-784-5860 
TX Richardson, Beny Sis., Inc. . . . . . . . . . •• . 214-234-0255 
lIT Salt Lake City. AS Co .........•.•...••. 801-463-1034 
VA Lynchburg. Bresson Assocs. . . . .. . . ... 800-523-5512 
WA Kirkland. Northwest C<lr1l:Js. Sis. ...•.. 206-82&-4838 
can Burnaby. BC. Davetek M~ Inc. ...... 604-43()'3680 

POWER SYSTEMS & CONTROLS, INC. 3206 Lanvele 
Ave.. Richmond. VA 23230. Tel: 604-355-2803. FAX: 804-
358-0498; Empl: 55 

POWER SYS. GRP. Rantec Div. Emerson Elec. 9401 
OsoAve, Chatsworth.CA91311. Tel: 81&-885-8223, TWX: 
91 Q-493-1247; FSC No.: 04971; ElTlll: 265; SIs. Mg,: Fred 
Silver 

POWERTEC, INC. 

FAX: 818-998-4225 
POWERTEC, INC, 20550 Nordhoff St, Chatsworth, CA 

91311-6168, Tel: 816-882-0004. TELEX: 277483. TWX: 
91Cl-494-2092; Empl: 349; SIs. Mg,: Beny A. Chenes 
... , .. , . ... . ... . .. . .. . .•.••..•.••..•.. .. ..• 001920-1936 

POWERTECH, INC. 0-02 Fairlawn Ave.. Fairlawn. NJ 
07410. Tel: 201-791-5050. TELEX: 353970; FSC No.: 
32953; ElTlll: 49; Sis. Mg': Alan J. Melnyk ..•. A-2137 

POWER TECHNOLOGY, INC, P.O. Box 9769. uttle 
Rock, AR 72219. Tel: 501-586-1995. TWX: 91()'722-7313, 
FAX: 501-586-1994; Empl: 75; SIs. Mg,: John Webb 
.•.....•......•........•.............•..•.....•.. 001937 

POWER TEN, INC, 466 Mercury Dr. Sunnyvale. CA 
94088. Tel: 40&-736-5959, FAX: 406-736-4326; FSC No.: 
61987; Sis. Mgr: Vince Mutascio .. , ..•.....•.. 001938 

Local Sales Offices & Reps 
AL Hunlsville, Reynolds & Assocs. ....... 205-881-9362 
KZ. Phoenix, Jayson Co.. Inc. •...•...•.... 602-667-1964 
CA Los Alamitos, Power Specialists ....•. 213-584-9418 
CA Sen DIego, Power Specialists . . . • . . . .. 61 &-726-4799 
FL Melbourne, Reynolds & Assocs. ...... 600-255-1965 
GA Atlanta, Reynolds & Assocs. .......... 404-934-8525 
MA Aclon. Framar .•...•..•..•......•..... 617-263-2285 
NY Fairport, Hi-Tec Sis. . . . . . . . . . . . . . . . • . .. 716-223-5922 
NC Raleigh, Reynolds & Assocs. . . . .. . .. .. 919-672-6688 
PA Glenside, Koebert •.......•.......••.• 215-887-2310 
TX Austin. Eberts EIctms. Sis. ........••.• 512-25&-1067 
TX Latexo, Eberts EIctms. Sis. . .. . . . . . . . . . 409-687-4342 

WA Bellevue, A. J. Smith Co. .............. 206-746-6770 
can N. Vancouver. BC. Jerome & Francis 

604-986-1266 

POWERTREND. INC. 1111 Rancho Conejo Blvd., Ste. 
401. Newbury Pk, CA 91320-1415. Tel: 805-496-2945. 
FAX: 805-498-6680; SIs. Mg,: R Jones 

FAX: 516-883-7155 
POWERTRON, See Industrial Test Equipment Co .• 

Inc . 

POWERmON, Contraves Goerz Corp., 3821 Berranger 
Dr. Charlotte, NC 28210. Tel: 704-525-8962, TELEX: 572-
444; SIs. Mg,: Sam LoBue 

POWERTRON CORPORATION. Rle. 15, Box 932, 
Sparta, NJ 07871, Tel: 201-57&-5599. TELEX: 136198; SIs. 
Mgr: William E. Cannon; DiS!. Mgr: William E. Cannon 
................•..•..........•.................. 001948 

POWR-UPS CORP •• Brookhaven R&D Plaza, 1 Roned 
Rd., Shirley. NY 11967. Tel: 516-345-5700. 1-600-333-
POWR; Empl: 50; SIs. Mgr: Alon Kopstein 
. . .. •. ... .. . .. . .. .... . . . . ... .. . .. ... . .. .. .. a·'250-'25' 

Local Sales Offices & Reps 

Local Sales Offices & Reps 
KZ. Phoenix, G.B. EIctms. Inc. ....•.•...••. 602-935-3984 
CA Sen Diego, Qualtronics ..•............ 619-695-0118 
CA San Jose, Applied EIcIm. Mktg. ......• 40&-971-9377 
CA Woodland Hills, First Rep ••..•......•. 81&-71&-6155 
CO Colorado Springs. Peek Sis. .......•.. 303-574-8700 
FL Orlando, C Assocs. ................... 305-831-1717 
n. Chicago. Joel Wesserman Assocs. . . .. 312-258-3586 
IN Greenwood, Valentine & Assocs. ..... 317-888-2260 
MD Towson. Artlotek •••.•............•... 301-825-0775 
MA Norwood, The Mec Innis Co. .......... 617-762-8090 
MN Minneapolis, Midcon Corp. .,.......... 612-994-8205 
NJ Marlton, Naudaln Assocs. . . . . . . . . . . . .. 60&-983-5300 
NY Port Washington. Ashtec, Inc. ......... 516-767-0336 
NY Victor. Integrity Mktg. Co. ............. 716-924-3671 
OH Cincinnati, Makin & Assocs. .. ...... ... 513-871-2424 
OH Cleveland. Makin & Assocs. . . . . . . . . . . . 216-246-7370 
OH ColUmbus, Makin & Assocs. .......... 614-848-5424 
OR Portland, EIcIm. Mktg. Grp.. . . . . . . . . . . . 503-884-5935 
TX Dellas, J.Y. Schoonmaker Co. '" .•.... 214-34&-1650 
TX Houston, J. Y. Schoonmaker Co. .. . . . . 713-736-2427 
lIT Salt Lake City. Charles Fields & Assocs. 

.•...•.................•............... 801-531-6177 
VA Harrisonburg. Blueridge Prods. . . . . . . . . 703-433-0990 
WA Redmond, Electronic Mktg. Grp. . . . . . . . 206-882-0962 
can Ontario, Avotronics ...•............... 416-475-2024 
Can Vancouver. B.C. Davetek Mktg. ......• 604-430-3680 

Local Distributors 
p;z Litchfield Park, GB EIctms. .........•.. 
KZ. Phoenix, Future/Cetec .............. . 
CA Buena Pk, Cypress/RPS EIctms. ...•. 
CA Chatsworth, Future/Cetec .•.....•.... 
CA Irvine, Future/Cetec ....•..•.......... 
CA Orange, Electronic Connexions Corp. 

602-935-3984 
802-272-7951 
213-744-0355 
81&-700-0914 
714-25Q-4141 

CA Fullerton. ESCO ...............•...... 
CT Ridgefield, E. S. Williams ............. . ~=~~~~ CA 

312-323-1367 CA 

Sen Diego. Cypress/RPS EIctms. ..... 
Sen Diego. Future/Cetec ........•.... 
Sen Jose, Cypress EIctms. .•.......... 

714-996-2901 
61&-292-5611 
61&-276-5020 
408-945-8400 
40&-945-9100 
303-292-9594 
303-65().0123 
303-431-2622 
203-743-9594 
203-366-8414 
203-265-3134 
203-265-4800 
305-767-8414 

IL Osk Brook, A.G. Erickson ............ . 
KS Shawnee Mission, LSC. Inc. ......•.... 913-362-2121 CA 
OH Dover. AJ Assocs. ................... . 216-343-2224 CA 
PA Audubon, Holmes Assocs. ........... . 215-666-0636 CO 

Local Distributors 
NY Long Island City. B & B Motor & Control Corp. 

. . . . . . . . • . . . . . • . . • . . . . . . . . . . . . .. . . . . . . . 600-636-7808 

PPC PRODUCTS CORPORATION. 7516 Central 
Industrial Dr. Riviera Beech. FL 33404, Tel: 305-84&-9606. 
TWX: 51 ()'952-761'. FAX: 305-84&-1607; FSC No.: 33178; 
ElTlll: 90; SIs. Mg,: Nick Emick 

PPD, INC •• 6001 Rasco Ct, Raleigh. NC 27612, Tel: 91 &-
781-3955, FAX: 91&-781-4980 ........... A-1158-1166 

Local Sales Offices & Reps 
NC Raleigh. Godwin Assocs. ............. 91 &-87&-8000 

PPM, INC •• 5365 Harper Rd., Cleveland. OH 44139. Tel: 
216-34&-2300; Ernpl: 20; Sis. Mg,: A. L Bletcher 
..•......•..•........•............•......•....... 001313 

Local Sales Offices & Reps 
AL HUnlsville. Jim Springer. Inc. ......... . 
P;z Phoenix, J. Sm"h & Assocs. ......... . 
CO Denver, J. Smith & Assocs. .......... . 
MI Ferndale, TIby Co. . •.............•.... 
NM Albuquerque, J. Sm"h & Assocs. ..... . 
OH Cleveland. TIby Co. .................. . 
OH Dayton. TIby Co. " ..•................. 

205-883-4163 
602-267-0981 
303-597-5343 
313-547-3550 
505-345-6501 
216-371-5335 
513-277-3822 

PRACTICAl AUTOMATION. INC. 2 Research Dr. 
SheHan. CT 06484. Tel: 203-929-5381. TELEX: 6813310. 
FAX: 203-929-9941; Empl: 150; SIs. Mg,: R M. Banzaca 

Local Sales Offices & Reps 
AL Hunlsville, Elctm. Mfr. Agts, Inc. ...... . 
CA Mountain View. Thorson West ..•.... , 
CA Riverside, Cal Tech Pro, Inc. ......•... 
CT Harnden, JBL Assocs. ............... . 
FL Longwood, EIcIm. Mfr. Agts., Inc. ..... . 
MI Livonia, Electro Sis. Assocs. ......•... 
MN Minneapolis, Chris & Assocs. ........ . 
NC Raleigh. EIcIm. MIg. Agts. ............ . 
OH Cleveland. Electro Sis. Assoc. ........ . 
OH Dayton. Electro Sis. Assoc. .......... . 

205-83Q-4030 
415-964-9300 
714-682-6506 
203-281-3161 
305-682-1202 
313-421-7500 
612-661-1634 
91 &-846-8888 
216-729-0190 
513-426-5551 

CO 
CO 
CT 
CT 
CT 
CT 
FL 
FL 

FL 
FL 
FL 
GA 
GA 
Il 
IL 
IL 
IL 
IL 
IN 
MD 
MD 
MA 
MA 
MA 
MA 
MA 
MA 
MI 
MN 
MO 
MO 
NH 
NJ 
NJ 
NJ 
NJ 
NM 

WA Bellevue, Tasca Inc. .......•.....•..•. 206-453-1414 NY 

PRO ElCmNS, DIV. OF HARRIS CORP .• see Harris 
Corp., PRO Electronics Div. 

"Rcontact. inc. 

FAX: 215-757-8025 
PRECICONTACT, INC, 835 Wheeler Way. Langhorne, 

PA 19047. Tel: 215-757-1202, TELEX: 37-29448; FSC No.: 
60197; Sis. Mg,: Stephen Lawler 
...... .. ...... . .. .... ...... . '" ., . .• C-1524-1525, 1734 

NY 
NY 
NY 
OH 
OH 
OH 
OR 
OR 
PA 
PA 
TN 
TX 
TX 
TX 
TX 
TX 
TX 
lIT 

Sen Jose, Future EIctms. ............ . 
Denver. CSID. Inc. ................... . 
Westminster. Future EIctms. ..•....... 
WheatricIge. Cypress EIctms. ...•.•.•. 
Bethe~ Future EIctms. .........•.•.•.• 
Bridgeport. Park Distrs. .............. . 
Wallingford. Cronin EIctms., Inc. ...... . 
Wallingford. Sager .•.........•........ 
AHamonte Springs, Future EIctms. •..• 
Clemwater. Electronic Precepts of FL 

Clearwater. Future EIctms. ........... . 
Orlando, Reptron EIctms. ..•.......... 
Tampa. Raptron EIctms. ....•.•....... 
AItanta, Reptron EIctms. ............. . 
Atlanta, Future EIctms. ..•......•.....• 
Crystal Lake, Subsem ..•..•.....•.... 
liSle, Components, Inc. ....•.......... 
Palatine, OHM EIcIms., Inc. .......... . 
Schaumburg. Future EIctms. .....•.... 
Schaumburg. Reptron EIctms. •....... 
Indianapolis, Mar Elctms. .•.....•.•... 
Columbia. Future EIctms. ..........•.. 
Rockville, Wire Tech., Inc. ....•.....•.. 
Andover. Aved EIctms. .............•.. 
Hingham, Sager ..... ; .............•.. 
Needham, Cronin EIctms. ..........•.. 
Norwood, ErnIel EIctms. ............. . 
Westborough. Future EIctms. ........ . 
Wilmington. J.V. EIctms. ....•.•.....•.. 
Detroit, Reptron EIctms. .............. . 
Minnetonka, Reptron EIctms. .....•.•.. 
Kansas City. Watters Elctms. ........ . 
Sl Charles, Finnegan Elctms. ........• 
Salem, Sager •.•..•..•................ 
Bellmawr. Mid-Atlantic Elctms. ....... . 
Berlin. Gel Corp ...................... . 
Mt Laurel, Future EIctms. .....•.•....• 
Parsippany. Fabe Electro SIs. Inc. •.•. 
Albuquerque. Connecting C<lr1l:Js. Div. 

Brooklyn. Connecior Resources ....•. 
Hauppauge. Jaco EIctms. ...........•. 
Hauppauge. Sager ................... . 
Liverpool. Future EIctms. ...•...•.•.•• 
Dayton. Televox, Inc. ................. . 
Mansfield, Rush EIctms. Distrs. Inc. .. . 
Worthington. Reptron EIctms., Inc. ... . 
Beaverton. Component Resources ... . 
Beaverton. Future Elctms. ........•... 
Wayne, Peak EIctms. .......•......... 
York, E.C.l ...•.•..........•.•.•••.•.•. 
Hixon. Techn~ Tronlcs, Inc. •.....•.•... 
Allen. Prime Distrbg. Co. . •............ 
Austin. Southwest Elctms. ..••....•... 
Dallas, Cypress EIctms. ......•.......• 
Richardson, Jaco EIctms. ...•.....•... 
Richardson. Sou1hwest Elctms. ......• 
Stafford, Southwest EIctms. ••.•...•... 
Salt Lake City. Future Elctms. .....•... 

813-530-9781 
813-441-4771 
305-735-1112 
813-855-4656 
404-446-1300 
404-441-7676 
815-459-4139 
312-852-7707 
312-359-5500 
312-882-1255 
312-882-1700 
317-875-4510 
301-995-1222 
301-340-1445 
617-686-3800 
617-74&-6700 
617-44&-5000 
617-76&-9500 
617-366-2400 
617-273-4300 
313-525-2700 
612-93&-0000 
816-531-7015 
314-946-6201 
803-896-1348 
80&-931-5303 
60&-788-6767 
60&-776-7600 
201-29&-1123 

505-345-8921 
71 &-383-2208 
516-273-5500 
516-348-1300 
315-451-2371 
513-294-4499 
41 &-756-2322 
614-436-6675 
503-841-8488 
503-645-9454 
215-293-9000 
717-846-5334 
615-842-0514 
214-231-0170 
512-937-8971 
214-66&-1435 
214-235-9575 
214-234-3050 
713-491-4900 
801-972-8489 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 767 



PRECIC 
WA Bellevue, Future Elctms. ." .. 
WA Seattle, Pacific Elctms. .........•. 

208-881-8199 
208-575-1050 

Can Calgary, Alb. Future Elctms. ..... . . .. 403-235-5325 
Can Downsview, Ont., Future Elctms. . 
Can Edmonton, Alb. Future Elctms. ... 
Can. Ottawa, Ont., Future Elctms. ....•..... 
Can Pointe Claire, Que. Future Elctms. .. . 
Can Vancouver, B.C. Future Elctms. ...... . 
Can Winnipeg, Man~oba, Future Elctms. .. . 

416-638-4771 
403-438-2858 
613-82(}-8313 
514-694-7710 
604-438-5545 
2()4-339-0554 

PRECISION COMPONENTS, INC., 1110 W. National 
Ave., Addison, IL 60101, Tel: 312-543-6400, TELEX: 91(}-
221-0158 

PRECISION CONTROL MANUFACTURING, INC., 
1509 B Queen Anne Ave. N~ Seattle, WA 98109, Tel: 208-
281-9380; FSC No.: 64782 ..................... A·2097 

Local Salas Offices & Reps 
WA Seattle, Precision Control MIg., Inc ..... 208-281-9380 

Local Distributors 
CA Tarzana, Nate Beckerman & Co. Inc. 

818-708-0021 

PRECISION DIGITAL CORP" 80 Coolidge Hill Rd, 
Watertown, MA 02172, Tel: 617-924-2256 

PRECISION ELECTRONICS, 9101 King Ave. Franklin 
Part<, IL 60131, Tel: 312-678-5350, FAX: 312-678-0511; 
Empl.: 25; Sis, Mgr: William Stow 

PRECISION EXTRUSIONS, INC~ Box 120, BensenVille, 
IL 60106, Tel: 312-766-0340; Sis. Mgr: Richard Ziehm 

j I"~~ PRECISION 
1"1 FILTERS, INC. 

FAX: 607-227-4466 
PRECISION FILTERS, 240 Cherry St., nhaca, NY 14850, 

Tel: 607-277-3550, TELEX: 646846; FSC No,: 66-1I-F & 
66-lH; EmpL: 82; Sis. Mgr: D, F. Chandler 
........................... A.I680-1686; 001016-1017 

Local Sales Officas & Reps 
AL Huntsville, Bumette Techno-Metrics Inc. 

.. ,., .. , .... , .. , ....................... 205-83(}-2832 
AZ Tempe, Cleveland Entprs. .... , , , .. , .. , 602_82(}-1127 
CA . Laguna Hills, Elotek Sys., Inc. ,." ... ,. 714-830-4856 
CA San Jose, Synergistic Sis. ...... ,..... 408-292-6573 
CO Broomfield, Hannah-Hill Inc .. ,., .... ,. 303-46(}-0602 
AZ Phoenix, Western Region SIs. Off. .... 602-953-0345 
DC Arlington, Gans & Pugh ... , .... , .. . ... 703-527-3262 
FL Osprey, Dick Ridgewell Co ........ ,... 813-484-2020 
MD W. Friendship, Gans & Pugh Assocs. 

MA Beverly, Ellis Assocs. ............... .. 
MO Manchester, Verlec Assocs., Inc. ..... .. 
NY Saugerties, Beckrep, Inc. ............ .. 
TX Houston, ABCOR, Inc. .. ............ .. 
VA Arlington, Gans & Pugh Assocs. .... .. 
WA Bellevue, Topp Engrg. SIs. ......... , .. 
EXP Can.lOttawa, Ont., Rayonics Sci, ..... . 
Can Downsview, Ont., Rayonics Scientific 

301-442-2189 
617-922-2015 
314-394-6242 
914-246-3031 
713-486-9251 
703-527-3262 
208-747-5400 
613-521-8251 

........ , ... , .......................... 416-736-1600 
Can St Laurent Que., Rayonics Sci. ....... 514-335-0105 

PRECISION. INTERCONNECT, 16640 SW 72nd Ave. 
Portland, OR 97224, Tel: 503-620:9400, TELEX: 36-0963; 
FSC No.: 60381; Empl.: 150; Sis. Mgr: wan Harwood 
......... , .... , . . .. . .. . .. . . .. . . . . . . . . . . . . .. C·1902-1904 

Local Sales Officas & Reps 
CA Hayward ............................. 415-785-1277 
DE Wilmington.. .. . . .. . . .. .. .. .. .. .. .. ... 302-798-7071 
NH Rye, Precision Interconnect ,.... . . . . .. 603-964-9322 
OR Portland..................... . . .. .. ... 503-62(}-94oo 

PRECISION LAMP, INC., 480 Aaron Dr. Cotat~ CA 94928, 
Tel: 707-792-0333, TELEX: 348498 GOLDLAMP, FAX: 
707-792-2738; FSC No.: FSCM 58451; Empl,: 25 

PRECISION LEVEL VIAL CO" P.O, Box 320, 760 Edison
Furlong Rd., Furlong, PA 18925, Tel: 215-794-0800, 80()-
345-7517; Empl.: 12; Sis. Mgr~ Susan Mazzanti 

PRECISION MECHANISMS, 44 Brooklyn Ave. Westbury, 
NY 11590, Tel: 516-ED3-5955; FSC No.: 08127; Empl: 26; 
Sis. Mgr: Leon N. Canick 

PRECISION METAL PRODUCTS CO., Centenniallndl. 
Pk., Peabody, MA 01961-6026, Tel: 617-532-5500, 'TWX: 
71(}-347-o123; FSC No.: 86577; EmpL: 54; Sis, Mgr~ 
Robert H. Degnan 

Manufacturers and Sales Offices Directory 
PRECISION MONOLITHICS, INC., 1500 Space Park Dr., 

Santa Clara, cA 95054-3499, Tel: 408-7g7-9222, 'TWX: 
91 (}-338-0218; FSC No.: 08665; Empl.: 900; Sis. Mgr: Jo. 
Nail; Dist. Mgr: Mike Dennison 

PredsionAesistive Products, Inc. 

FAX: 319-394-9280 
PREC.ISION RESISTIVE PRODUCTS, INC., P.O. Box 

189, Highway 61 Sol!lh, Mediapolis, IA 52637, Tel: 319-
394-9131, 'TWX: 51 (}-1 0(}-8039; Empl.: 50; Sis. Mgr: Oscar 
Cline; Dis/. Mgr: Oscar Cline ....... ,.... A·2002-2003 

Local Salas Offices & Reps 
AL HuntsVille, Hughes & Assocs ... , ..... . 
CA Anaheim, Impact Electrns, Inc. . ...... , 
CA Los ARos, Frauman Assoc. . ......... . 
CA San Diego, KCE ..................... . 
CO Denver, Williams Assocs. .......... , .. 
IL Chicago, Ellinger SIs. ........... ,. 
IN Greenwood, Valentine Assocs. ....... . 
MA Wanham, Jesco, Inc .................. . 
MI Warren, DEM EIctms. Sis ............ .. 
MN Minneapolis, IntI. SIs. ................. .. 
NJ Mountainside, Kevtron Elctms ........ . 
OH CinCinnati, G & H SIs. Co ............ . 
TX Richardson, Campion Sis. Co. . ...... . 
WA Seattle, W3 Assocs., Inc. ............ .. 

205-533-9108 
714-533-1351 
415-941-0660 
619-278-7640 
303-373-4730 
312-763"1570 
317-888-2200 
617-893-0094 
313-575-9444 
617-831-6423 
201-654-7600 
513-272-0580 
214-236-8145 
208-285-2667 

FAX: 813-546-9515 
PRECISION RESISTOR CO., INC" 10601 75 St N" 

Largo, FL34647, Tel: 813-541-5771, TELEX: 821788; FSC 
No.: 48615; Empl.: 45; Sis. Mgr: Arleen Reid 
.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. A·2po4-2007 

PRECISION SPECIALTIES, INC., 19414 Londelius St, 
Northridge, CA 91324, Tel: 818-349-9774; FSC No.: 66785; 
Empl.:5 . 

PRECISION STANDARD TIME, INC., 105 Fourier 
Avenue, Fremont CA 94539, Tel: 415-656-4447, FAX: 415-
656-1671; Sis. Mgr: Ken Brandt . 

PRECISION TECH. SEWING, 921 E CharlestonRd, Palo 
Mo, CA 94303, Tel: 415-856-2128 

PRECISION TUBE, Church Rd & Wissahickon, N. Wales. 
PA 19454, Tel: 215-699-5601, FAX: 215-699-0761; FSC 
No.: 82413; EmpL: 240; Sis, Mgr: William J. McNeil 

PREFERRED ELECTRONICS, INC, Main Line Dr., P,O. 
Box 248, Westfield, MA 01086, Tel: 413-568-2301, TELEX: 
955-339, FAX: 413-562-7275; Empl.: 175; Sis, Mgr: 
M<l!Ion I. Rosenberg 

PREH ELECTRONIC INDUSTRIES, INC., 470 E. Main 
St., Lake Zurich, IL 60047-2578, Tel: 312-438-4000, 
TELEX: 297-112 PEl, FAX: 312-438-5522; FSC No.: 
38-3193682; Empl.: 7; Sis. Mgr: Ken Wood ... , A'2098; 

B·I786, 1832; C'1526 

Local Salas' Officas & Reps 
CA Carlsbad, Bart Budge Assocs. 
CA Laguna Niguel Bart Budge Assocs ... . 
CA MIn. View, Bart Budge Assocs. ....... . 
CO Littleton, Anodyne Tech. Sis .......... . 
CT Cheshire, Macinnis ................. .. 
FL Miam'\ Indl. Comps. .................. . 
MI Troy, C. B. Jensen & Assocs. ........ . 
NJ Haddon Hgts., Enron SIs. Ltd. . ....... . 
NJ Woodbridge, John Chirico Assocs. ... . 
OH Cincinnati, Bob Gilbert & Assocs. 
PA Pocopson, Enron SIs. Ltd ............ . 
SC Greenville, Ettron SIs. LId ............ . 
TX Round Rock, Encore Tech. Comps. .. . 
VA Front Royal, Ellron SIs. LId. . ......... . 
Can Markham, Ont., Avotronics LId ... . 

Local Distributors 

619-471-2554 
714-582-8720 
415-961-0940 
303-979-2435 
203-272-8877 
305-477-0387 
313-643-0506 
609-546-6171 
201-855-9600 
513-574-1932 
215-793-1468 
803-234-6931 
512-388-7930 
703-635-7201 
416-475-2024 

CA Belmont LoDan Elctms. Inc. .......... 415-592-4600 
CA Gardena, CalKorniaSw~ch & Signal .. 213-77(}-2330 

CT Norwalk, Cobra Comps .............. .. 
FL.. Largo, LoDan Elctrns., Inc. . .......... . 
IL Arlington Hgts., LoDan Elctrns. ....... . 
IL Wheeling, Hawk Elctms. ............. . 
MA Hingham, Sager .Elctrl. Supp. Co .. . 
MA Hopedaie, Teccon Elctrns. ....... . 
MA Westborough, In Stock Procls. Co. ... . 
NJ Carnclen, Gen. Radio Supp. Co. . ..... . 
NY Bohemia, Key Comps. .............. .. 
NY Hauppauge, Broadline Elctms. .... , .. . 
NY Hempstead, Elctm. Equip. ............ . 
NY Rochester, Whirlwind Music Distrs. .. . 
PA Harrisburg, Cumberland Elctms. ..... . 
TX Dallas, Off the SheH Comps. ......... , 
Can London, Ont, C. M. Peterson ~ Ltd. 

203-847-6442 
813-586-2851 
312-398-5311 
312-459-4030 
617-749-6700 
617-478-8544 
617-87(}-5750 
609-964-8560 
516-567-7500 
516-231-4100 
516-536-5510 
718-663-8820 
717-232-5999 
214-247-0052 

....... , .. .. .. .. .. . . .. . . .. .. .. .. .. .. ... 519-434-3204 
Can Montreal, Que., Ferro TeChnique .... " 514-341-3450 
Can Scarborough, Ont, Carsten Elctms. Ltd 

.. .. . .. . .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. 418-495-9999 
Can Toronto, Ont., Atles Elctrns. Ltd ....... 416-789-7761 
Can Willowdale, Ont, Electrosonic Inc. ... :. 416-494-1666 

PREMA PRECISION ELECTRONICS, INC., 6290 
Sunset Blvd., Su~e 1126, Los Angeles, CA 90028-8770, 
Tel: 213-463-2294, TWX: 91 (}-321-2903, FAX: 213-463-
4319 

FAX: 212-993-9211 
PREMIER METAL PRODS. CO., 381 Canal P~ Bronx, 

NY 10451, Tel: 212-993-9200; Empl.: 75; Sis. Mgr: 
Anthony E Bozza ............... , ... , ... , C·l084-1085 

Local Sales Offices & Reps 
AZ Phoenix, Scientific Dves. ............. . 
CA Fontana, Premier Metal ............. .. 
CA Huntington Sch., Scientific Dves. ..... . 
CA San Jose, Scientific DYes. .......... .. 
CO Denver, AKI Enterprises ......... " .. . 
CT East Haven, Eagle ASSOCs. .......... . 
GA Marietta, Adams & Assocs. .......... . 
IL Elmhurst Utronix SIs. ........ , ...... .. 
KS Kansas City, Demron Co. .. ......... .. 
MD Burtonsville, Eastem Inslnnn. . ....... . 
MA Needham, Eagle Assocs. ............ . 
MI Brighlon, Electronic Sources .... , .... . 
MN Minneapolis, J.EM. Anderson Co. . ... . 
MO Florissant Delttron Co ................ . 
NM Albuquerque, Scientific DYes. ........ . 
NY New Hyde Part<, Harris & Aldrich SIs. 

NY Syracuse, Lewis-Dunnigan Co. ....... . 
NY Yonkers, Sonkin Assocs. ............. . 
NC Greenboro, Adams & Assocs. ........ . 
OH Sharon Center, Merit Elctms. ......... . 
PA Penndel, Detta Mktg. .......... , ...... . 
TX Euless, W. Pat Fralia Co. Inc .......... . 
TX Houston, W. Pat Frelia Co. Inc. ....... , 
WA Redmond, ScientifiC DYcs ..... . 
EXP FL, Ft Lauderdale, GM IntI. ... . 

Local Distributors 
AL Huntsville, Mock Elctms. ....... . 
AL Opelika, Southern Elctms. .. , ........ . 
AZ Phoenix, Datis Elctms. ............... . 
CA Burlingame, Rose Elctms. ........... . 
CA San Jose, Quement Elctms. ......... . 
CT Danbury, Pilgrim Elctms. ...... , ...... . 
FL Miami, Electronic Equip. Co. ,., •...... 
IL .Elk Grove Village, GBL/Gould Elctms. 

IN Fort Wayne, Graham Elctms. ., .. , ... . 
LA Balon Rouge, Menard Elctms. , ...... , 
MD Battimore, ASI Elctms. ............... . 
MD BaHimore, Rasco .................... . 
MD Bethesda, Empire Elctms. .... , , ... , .. . 
MA Hingham, Sager Electrical Supp. .., .. . 
MA Newton, Greene-Shaw Co. ........... . 
MI Ann Arbor, Purchase Radio Supp .. , .. . 
MO St Louis, Gateway Elctm. Supp. . .... . 
NJ Cranford, Garclen State IndL Else. .... . 
NJ Hanover, State Elctms. PTS .. , ...... . 
NJ Kenilworth, Federated Purchaser .... . 
NY Buffalo, Summ~ Distrs. . , ............. . 
NY E. Farmingdale, Ahirter Telewire ... , .. 
NY Hauppauge, Broedline Elec, Dist· ..... . 
NY Hempst9ild. Davis Elctm. Corp. ...... . 
NY Lynbrook, Peerless Ra<f1O Dist ....... . 
NY LIC, H. L Dalis Inc ................... .. 
NY New York, Merlin AudiolVideo Corp. 

602-957-0401 
714-829-3089 
714-64(}-3501 
408-554-0455 
303-338-4488 
203-467-6542 
404-973-0853 
312-634-1100 
816-436-6445 
301-364-8500 
617-444-3446 
313-227-3598 
612-823-6459 
314-839-0033 
505-293-3494 

518-488-2622 
315-446-5522 
914-968-8262 
919-272-6838 
216-725-1460 
215-75(}-1440 
817-354-9720 
713-772-1572 
208-885-0004 
305-434-6617 

205-539-2401 
205-745-5298 
602-275-2885 
415-348-2740 
408-998-5900 
203-792-7274 
305-871-3500 

312-593-3220 
219-423-3422 
504-355-0323 
301-265-5100 
301-823-0070 
301-656-3300 
617-749-6700 
617-969-8900 
313-668-8696 
314-427-6116 
201-272-6400 
201-887-2550 
201_272-0505 
716-884-3450 
516-293-7788 
516-231-4100 
518-463-9200 
212-523-3456 
212-361-1100 

212-541-5900 
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Manufacturers and Sales Offices Directory 
NY Portchester, Wise Comps. ............ 914-939-8600 
NY Rochester, Simcona Elctm. Corp. ..... 71 &-328-3230 
NY Rochester, Summtt Elctms. ........... 71 &-334-811 0 
NC Raleigh, Southeastern Radio.. . .. . . . .. 919-828-2311 
OH Dayton, Carver Supp., Inc. . . . . . . . . . . . .. 21 &-86EH 185 
PA Allentown, Federated Elctms. ......... 215-437-4481 
PA Horsham, Toner Cable Equip. . . . . . .. .. 215-675-2053 
PA Pittsburgh, South Hills Elctms. ........ 412-921-9000 
PA West Chester, West Chester EIec. Supp. 

....................................... 215-{;96-7500 
SC Charleston, Wholesale Indl EIec ....... 803-722-2634 
TN Clarksville, Randolph Hale & Matthews 

. .. . . . . . . .. .. . . . . .•. . . . . .. . . . .. .. . .. ... 615-647-2325 
TN Cookeville, Randolph & Parks ........ 615-52&-6184 
TN Nashville, Randolph & Rice........... 615-255-5601 
TN Tullahoma, Randolph Rice & Williams 

TX Ft Worth, Swieco Inc. ................ . 
TX Houston, Lenart Co. ................ .. 
VA Arlington, Arlington Elctms. .......... . 
WA Seattle, Radar Elec. Co. ............. .. 

615-455-4531 
817-335-6521 
713-225-1465 
703-524-2412 
20&-282-;1511 

PREMIER MICROWAVE, 35 New Broad St, Port Chester, 
NY 10573, Tel: 914-939-8900, TWX: 71()-569-1609; FSC 
No.: 15870; Ernpl: 90; Sis. Mgr: Mel Radner 

PREM MAGNETICS, INC., 3521 N. Chapel Hill Rd., 
McHenry, IL 60050, Tel: 815-385-2700, FAX: 815-385-
8578; FSC No.: 20462; Empl: 300; Sis. Mgr: D. Hertel 
. . . . . . . . . . . ... . . . . . . . . . . .. .... . . . . . . ... . . .. Ao2355-2365 

..... :A,.:r.o&81 
- _ .. •• ..... :TROL8 

FAX: 914-698-9456 
PRES-AIR-TROL CORP., 1009 Boston Pest Rd., 

Mamaronecl<, NY 10543, Tel: 914-698-2026. 800-431-
2625 (ou1side NY) ............................. a'1787 

PRESIDIO COMPONENTS, INC., 7185 Construction Ct, 
San Diego, CA 92121, Tel: 619-578-9390, TWX: 31 ()-371-
6407; FSC No.: 60212 

PRESS-ON PRODUCTS, 21 Factory Rd., Addison, IL 
60101, Tel: 312-628-2255, FAX: 312-543-4414; Empl.: 20; 
Sis. Mgr: T. Cummins 

PRESSURE CONTROLS, INC, 406 Cortlandt St, 
Belleville, NJ 07109, Tel: 201-751-5003; Ernpl.: 15; Sis. 
Mgr: P. Emmarco 

PRESSURE SYSTEMS, INC, 34 Research Dr, Hampton, 
VA 23666, Tel: 804-865-1243, TELEX: 901406, FAX: 804-
766-2644; Empl: 77; Sis. Mgr: J. S. Yakshe 

PRESTON SCIENTIFIC, 905E Cerritos Ave, Anaheim, CA 
92805, Tel: 714-77&-6400, TELEX: 5101004596 ESL UD, 
FAX: 714-77&-3660; Empl: 60; Sis. Mgr: Charles J. 
McGuire • 

PRIMELlNE, SoRee Corporation, P. O. Box 670, San 
Fernando, CA 91341-()670, Tel: 818-365-0101, TELEX: 
494-3094 SOL TEC UI, FAX: 818-365-7839; Sis. Mgr: 
Byron McIntire 

PRIME POWER, A Prime Teehnology Co, Twin Lakes 
Rd., P.O. Box 185, N. Branford, CT 06471, Tel: 203-481-
5721, TWX: 710-452-3092, FAX: 203-481-8937; Sis. Mgr: 
J. L Jamieson 

PRIME TECHNOLOGY, INC., See General 
Resistance, A Prime Technology Co. 

PRIMO COMPANY LIMITED, 25-1, &-Chorne, Mure, 
Mttakashi, Tokyo, Japan 181, Tel: 0422-43-3121, TELEX: 
2822-326; FSC No.: 0422 49 8865; Empl: 391; Sis. Mgr: 
KShinai 

PRINCETON CASE CO. INC. 667 Lehigh Ave., Union, NJ 
07083, Tel: 201-687-1760; Empl: 60; Sis. Mgr: S. E. Parker 

PRINCETON ELECTRONIC PRODUCTS, Box 101, 
North Brunswick, NJ08802, Tel: 201-297-4448, TWX: 71()-
38()-3832; Ernpl: 29; Sis. Mgr: H. Center; D/sl. Mgr: H. 
Center 

PRINCO INSTRUMENTS, INC, 1020 Industrial Hwy, 
Southampton, PA 18966; FSC No.: 48620; Ernpl.: 70; SIs. 
Mgr: G. G. PIafI 

PRINTER PRODUCTS, Capitol Circuits 
Corporation, 25 Denby Road, Boston, MA 02134, Tel: 
617-254-1200; Empl.: 200; Sis. Mgr: Blaine Wotring 
................................................. 001101 

Local Sales Offices & Reps 
AZ Scottsdale, Digttal Bus. Sys. .......... 602-991-9831 
CA Mountainview, IFM Inc. ............... 415-961-2828 
IL Chicago. Data lilctms. ................ 312-263-0300 
IN Indianapolis, John Sukup, Inc. . . ... . . .. 317-253-5501 
PA Ambler, Denco Data Equip. Corp. ..... 215-542-9876 
TX Richardson, Scientific SIs. Co. ........ 214-231-6541 
VA Alexandria, Scott Data Corp. .......... 703-765-7901 
Can Scarborough, Ontario, Technical Logistics Support 

. . . .. . . . . . . . . . . . . .. .. . . . . .. . . . . . . . . . . .. 41 &-298-9486 

PROBE MASTER, INC., 4898 Ronson Ct, San Diego, CA 
92111, Tel: 619-56()-9676, 80()-854-1519, 80()-772-1519; 
Sis. Mgr: Dick Press 

PROBE-RITE, INC, P.O. Box 242, Santa Clara, CA 95052, 
Tel: 408-727-0100, TWX: 91 ()-338-0260; Sis. Mgr: Frank 
J. Ardszzone 

PRODELIN CORPORATION, P.O. Box 368, Conover, NC 
28613, Tel: 704-464-4141, FAX: 704-464-5725; Empl: 60; 
Sis. Mgr: Dan Johnson 

PRODUCTS FOR RESEARCH, 88 Ho~en St, Danvers, 
MA 01923, Tel: 508-774-3250, TELEX: 94()-287, FAX: 617-
245-1628; Ernpl: 21; Sis. Mgr: Hanry Martin 

Pll PRODUCT 
TECHNOLOGY 

INC. 

FAX: 714-474-1340 
PRODUCT TECHNOLOGY, INC., 2811-B McGaw 

Avenue, Irvine, CA 92714, Tel: 714-474-8998; FSC No.: 
1 Z295; Empl.: 20; Sis. Mgr: Gerald F. Hammel 
..........................•...................... C'1735 

Locel Sales Offices & Reps 
AZ Redlands, Lugen Inds. ................ 714-371-5259 
CA Fremont, Sidann SIs. . . .. . . .. . . .. .. . ... 415-659-1394 
CA Santa Ana, Sidann SIs................. 714-85()-Q280 
CO Broomfield, Ramark SIs. .............. 303-489-1758 
WI Milwaukee, Lugen Inds.. . . .. . .. .. . . ... 414-671-1047 

PROGRAMMABLE DEVICES, INC., 155-T New Boston 
St, Woburn, MA 01801, Tel: 617-935-9530, FAX: 617-935-
3654; Empl: 10 

t---)I~""--""" ) 
FREQUENCY SYNTHESIZERS 

FAX: 617-486-4495 
PROGRAMMED TEST SOURCES, Beaver Brook Rd., 

P.O. Box 517, Littleton, MA 01460, Tel: 617-486-3008; FSC 
No.: 66381; Ernpl: 20 .......................... 001314 

PROJECTS UNLIMITED, 3680 Wyse Rd., Dayton, OH 
45414, Tel: 513-89()-1918, TWX: 810-45()-2523, FAX: 513-
890-4911; Empl.: 90; Sis. Mgr: Greg Kimpton 

PRO-LOG, 2411 Garden Rd., Monterey, CA 93940, Tel: 408-
372-4593, TWX: 91()-38()-7082; Empl.: 200 

PROTEON, INC., Two Technology Dr, Westborough, MA 
01581-5006, Tel: 617-898-2800, TELEX: 928124; Empl.: 
150; SIs. Mgr_' Patrick F. Lally 

PROTO PC INC., 2424 Territorial Rd., St Pau~ MN 55114, 
Tel: 612-644-4660, TWX: 91()-38()-7623; Sis. Mgr: Danie 
Watson 

PROTO STAMPING CORP., 850 Charter St, Redwood 
Ctty, CA 94083, Tel: 415-365-0498, TELEX: 709241 ; Empl: 
35; SIs. Mgr: David Duncan 

PROTO SYSTEMS OF ATlANTA, 625 Sims Industrial 
Blvd., Alpharetta, GA 30201, Tel: 404-475-1330, TELEX: 
469432; SIs. Mgr: John Gregory 

PYROCO 

PROTOTEK, INC, 25 Standen Dr, Hamilton, OH 46015, 
Tel: 513-874-6094, FAX: 513-874-2252; FSC No.: 60813; 
Empl: 45; SIs. Mgr: larTy Frank; Dist. Mgr: Earl Rohe 

PSG INDS, 1225 Tunnel Road, Perkasie, PA 18944, Tel: 
215-257-3621, TELEX: 827361; FSC No.: 18509; Empl: 
150; Sis. Mgr: Robert Banion 

PTC TRANSFORMERS, P.O. Box 397, Rising Sun Road, 
Bordentown, NJ 08505, Tel: 609-298-8200, TELEX: 51()-
885-3645; Empl: 25; SIs. Mgr: C. W. Harrison 

PTK/RANTEC DIVISION, 1173 Los Olivos Ave., Los 
Osos, CA 93402, Tel: 805-528-5856, TELEX: 88-8863, 
TWX: 91()-351-5602; FSC No.: 60132; Empl: 145; Sis. 
Mgr: Francesca Peterson 

PTS CORPORATION, Box 272, Bloomington, IN 47401, 
Tel: 812-824-9331; Ernpl: 350; Sis. Mgr: Jeff Hami~on; 
Dist. Mgr: David Melwid 

PTX-PENTRONIX INC. 1737 Cicotte, Uncoln Piu1<, MI 
48146, Tel: 313-388-3100, TELEX: 23-0398; Empl: 21; 
Sis. Mgr: J. Schultz 

FAX: 714-641-9062 
PULIZZI ENGINEERING, INC., 3260 S. Susan St, Santa 

Ana, CA 92704-8865, Tel: 714-54()-4229; FSC No.: 70513; 
Empl: 35; Sis. Mgr: Michael B. Pulizzi; D/sl. Mgr: Michael 
B. Pulizzi ................................. 002148-2149 

Locel Sales Offices & Reps 
CA Los Angsles, Power Partners .......... 213-215-0800, 

714-261-9200 
CA Los Gatos, Norwes! EIctms. .......... 408-395-1190 
IA Des Moines, Beams 500 to 528 ...... 515-255-t 148 
MD Silver Spring, L G. White & Co, Inc. ... 301-792-0660 
MA N. Reading, Tech. Inslrs., Inc. ......... 617-944-3930 

Locel Distributors 
CA San Jose, Dansco Comp. SIs., Inc. .... 408-292-9740 

PULNIX AMERICA, INC, 77()-A Lucerne DrIve, Sunnyvale, 
CA 94086, Tel: 408-733-1560, TELEX: 172541 PULNIX 
AMERICA, FAX: 408-737-2966; Sis. Mgr: Richard 
Hofmeister 

PULSAR PRODUCTS DIV., Physics International 
2700 Merced St, San Leandro, CA 94577, Tel: 415-577-
7236, TWX: 91 ()-36&-7033; Empl: 360 

PULSE ENGINEERING, INC, 7250 Convoy Ct, P.O. Box 
12235, San Diego, CA 92112, Tel: 619-268-2400, FAX: 
619-268-2515; Empl: 150; Sis. Mgr: Leonard M. Lunar 

PULSE INSTRUMENTS CO, 1234 Francisco, Torrance, 
CA 90502, Tel: 213-515-5330; Empl: 20; SIs. Mgr: Ron 
P<my 

PULSE TRONIC INC, P.O. Box 5196, Ville St Laurnet, 
Que, Cenada H4L 4Z8, Tel: 514-747-6028, TELEX: 05-
826652, FAX: 514-747-7330; SIs. Mgr: Pamela Hirsh 

PURE DATA LTD, 200 W. Beaver Creek, Richmond HiI~ 
Ont, Cenada L4B 184, Tel: 41&-731-6444, TELEX: 0&-
966707, FAX: 41&-731-7016; Empl: 75; Sis. Mgr: 
Terrence Hickey; D/sl. Mgr: Chris Bergman 

PYLE INDUSTRIES, INC, 501 Center St, P.O. Box 620, 
Huntington, IN 46750, Tel: 219-35&-1200, FAX: 219-35&-
2830; EmpL: 275; Sis. Mgr: Frank Pyle, Jr.; D/sl. Mgr: Mark 
Pyle 

PYlE-NATIONAl DIVISION, BRinlee Corp, 1334 N. 
Kestner Ave., Chicago, IL 60651, Tel: 312-342-6300, 
TELEX: 25251, TWX: 91 ()-221-0335; FSC No.: 49367; 
Empl: 660; Sis. Mgr: Mike Ganoccia; Dlst. Mgr: Mike 
Curroccia 

PYlON CO., See AugatiPylon Corp. Inc. 

PYLON ELEX DEVelOPMENT CO. L TO, 2300 
Vieloria, Lachine, PO, Ceneda Has lZ3, Tel: 514-837-
1186, TELEX: 05-{;21680, FAX: 514-836-1970; Empl: 50; 
Sis. Mgr: Sydney Harland 

PYROCOM CO, 924 N. 143rd St, Seattle, WA 98133, Tel: 
20&-365-3535; Sis. Mgr: Bill Kurtz 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. w. 769 
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PVROFEARIC INTERNATIONAL, INC. 200 Madson 
St, Toledo, 1L.62468, Tel: 217-84&'3300, 1WX: 91D-663-
0616; EmpI.: 50; SIs. Mgr: S. John Homer 

LDcsI Sales Offices & Reps 
p;z PhoenIx, Charles T. Fink & Assocs.. Ltd. 

.••••..• , • • . . . . • . . • . . • . . . • . . • . . .. • . . . . . 602-992-9884 
CA Alhambra, DenIston! JDA, Inc. . .. . . . . . . 818-28&'2844 
CA Santa Clara, C. B. Klng Assocs. .•..... 408-988-7551 
Ott Shaker Hgts., DonGype Co. •......... 218-283-5380 

PYROFILM RESISTOR CO. See KOI Electronics 

PYROHM. INC. 24268lndop1ex Circle, Farmington Hills, MI 
48018, Tel: 313-478-5060; SIs. Mgt: Charles R. BerTy 

QUALITY THERMISTOR. 2147 Centurion PL Boise, 10 
83709, Tel: 206-377-3373, FAX: 206-378-4754; FSC No.: 
56866; Empl: 30; Sis. Mgr: John Mahoney 
•......................•...............•... 6·1863-1865 

QUALTEK aECTRONICSCORP. 7158 Industrial PI<. 
Blvd., Mentor, OH 44060, Tel: 218-951-3300, TElEX: 
985319, FAX: 218-951-7252; Empl.: 7,5; Dis/. Mgr: James 
Bof 

QUAM-NICHOLS. CO., 234 E. Marquette Rd., Chicago, IL 
60637, Tel: 312-4a8-58oo, FAX: 312-4a8-6944; Empl: 
200; . SIs. Mgr: William G. Little; Dis/. Mgr: Greg Johns 
... ... ... ... ... .. ....•. . . . . .. . .. . .. . . . . . . .. 001046-1047 

QPl MAGNEllCS, INC. P.O.BOX C. Lake Grove, NY QUAN-TECH, Stansbury Industries Inc. P.O. Box 28, 
11755, Tel: 518-58&'3331; SIs. Mgt: Joseph Sunusco Ate. 206, Flanders, NJ 07836, Tel: 201-927-1766, 1WX: 

ClSI CORPORATION, 1740 North Research Park Way, 
'\ Log8n, UT 84321, Tel: 801-753-3657, TElEX: 887430; 

EmpI.: 10; SIs. Mgr: Dennis R. Durfee 

Q-TECH CORP., 10150 W. Jefferson Blvd., CUlver City, CA 
90232-3510, Tel: 213-838-7900, TELEX: 6!H114O; FSC 
No.: 51774; Empl: 125; SIs. Mgt: Sendre Rappaport 
.•.••..••.•....•••..•... , .....•.•.... , . ..•. A·1450-1452 

LDcsI Sales Offices & Reps 
CA CUpe!tino, F & F Assoc. .............. . 
CA Nor1hridge, Tauber-Dreyer .......... .. 
CO Parker, Howard Assoc. .............. .. 
II. Northbrook, AIDed Camp. Reps., Inc. .• 
IN Fort Wayne, TX Sales Indiana ...•.... 
MA MaIden,.H< Assocs. ................ .. 
MO St louis, Abrams & Assoc. .......... . 
NJ Glen Gardner, F & M Tech. Sis. ...... . 
NJ Par&mus, Eltech Sis. ................ .. 
TX AustIn, Texoma Technical Sales, Inc. 

TX Houston, Texoma Technicel Sales, Inc. 

408-448-2349 
818-993-0048 
303-841-5755 
312-498-8658 
21~7 
617-321-2922 
314-589-0447 
201-832-7216 
2OHI67-1309 

512-45&'0802 

....................................... 713-462-1432 
can ant!Don Mills, CR Snelgrove Co. .... 416-447-8531 

FAX: 619-429-1011 
OUAUDYNE SYSTEMS, Unltech Ud., 3055 Del Sol 

Blvd, San Diego. CA 92154, Tel: 61&'575-4000, 800-445-

71 (}-887· 7500; FSC No.: 63921; Sis. Mg,: Helen A. Kronen 

QUANTRONIX, 49 Wireless Blvd., P.O. Box 9014, 
Smithtown, NY 11788, Tel: 518-273-6900, TElEX: 685-
2167, FAX: 518-273-8958; ·EmpL: 175; SIs. Mg,: R J. 
Bruno; Dis!. Mgr: R J. Bruno 

FAX: 312-888-2802 
QUANTUM DATA, INC., 2111 Big Timber Road, Elgin, IL 

80123, Tel: 312-888-0450. TElEX: 206725; EmpL: 30 
................................................. 001315 

QUANTUM aECTRONICS, INC. RD. 4, Box 6MA, 
Lewistown, PA 17044, Tel: 717-242-1132, TElEX: 842540; 
Empl: 70; SIs. Mgr: Kit C. Kennedy 

QUARTZITE PROCESSING, INC., 6 Holyoke St, Malden, 
MA 02148, Tel: 617-322-3611, FAX: 617-322-9623; Empl.: 
11; SIs. Mgr: P. S. Yanofsky 

QUA TECH, INC. 478 East Exchange St, Akron, OH 44304, 
Tel: 216-434-3154, ESYLNK: 5101012726, FAX: 216-434-
1409; Sis. Mg,: Brian Bell; Dis/. Mg,: Mlcheel Annstrong 

Q.V.s.INC. 20 North 15th St, East Orange, NJ 07017, Tel: 
201-673-3996; FSC No.: 89620; Empl: 45 

0425, TElEX: 7090290; EmpI.: 300; SIs. Mgr: James J. QWINT DATA, INC~ 3455 Commercial Ave. Northbrook, IL 
Louden ................................... 001939-1947 80062, Tel: 312-564-0910, TElEX: 27-0498, FAX: 312-
LDcsI Sales Offices & Reps 564-4714; EmpL: 105; SIs. Mg,: K S. Berfand 

Al Huntsvlile, Beacon EIc\ms. .. . . . . . . . . • . 205-881-5031 
P;z Phoenix, Thor Engrg. ................. 802-438-8494 
CA Laguna Hills, Electroventure .......... 71+581-9244 
CA San Diego, QuaIidyne ................ 61&'575-4400 
CA Santa Clara, Gagner-Toomey Assocs. 

.. • .. .. .. .. . .. • .. .. . .. . .. . . .. . .. .. • .... 408-244'-2200 
CO WesImi_, Geminl......... .. ....... 303-428-5600 
CT TarilMlIe, O.E.M. MkIg. & SIs. ......... 2Oa-241-1612 
Fl Boca Raton, Beacon EIc\ms. ...... .... 305-997-5740 

• GA Atlanta, Beacon EIc\ms. • .. .. .. .. .. .. . • 404-258-9640 
ID BoIse, N. R. Schultz Co. ...... .. .. ..... 206-377-8687 
L NorIhbrook, Howard Benjamin & Assocs. 

•••...•••.•••.•.•••..••..•.•...•.•..... 312-272-9200 
KS Lenexa, MIdtec ....................... 913-541-0505 
MA Franklin, OEM MkIg. & Sis. ............ 617-528-4983 
MN Bumsville, EIectrome .................. 612-894-8200 
MO St louis, MIdtec ...................... 314-275-8868 
NI1 SeIem, O.E.M. MkIg. & Sis. ............ 803-893-0009 
NJ Madson, Uvera-PoI< ................. 201-377-3220 
NY Glen Head, Uvera-Polk ............... 516-75&'9300 
NY Rochester, Elcom SIs., Inc. ............ 716-385-1400 
NY Syracuse. Elcom Sis., Inc. ............. 315-685-8245 
NC Releigh, Beacon EIc\ms. .............. 91&'787-()330 
Ott Brunswick, Power MkIg. .............. 218-225-8618 
OR Beaverton, N. R. Schultz Co. .......... 503-643-1845 
PA Chestnut Hill DeItaIronics, Inc. ........ 215-248-0294 
TX RIchardson, Jim D. Gray & Assocs.. Inc. 

. . • • . .. . .. . . • . . . • . . . • . . . . •• . . • • • • . • .. • • 214-69&'9976 
UT Murray, Butterworth .. ...... ........... 801-268-2244 
VA Alexandria, Tech Reps ................ 703-37(}-2800 
WA Bellevue, N. R. Schultz Co............. 208-454-1585 

QUALITEC TECHNOLOGIES, INC. 2251 E. Euclid Ave., 
Palo Alto, CA 94303-1706, Tel: 408-984-1763; Empl: 30; 
SIs. Mgr: KevIn Daniels 

QUALITY POWER SYSTEMS, INC. 2400 S. Texas Ave., 
Pearland, TX 77581, Tel: 713-997-1700, 800-992-1701, 
FAX: 713-997-1907; EmpL: 20; SIs. Mgt: Alan Oliver; Dist. 
Mgr: Alan Oliver 

RACAL-DANA INSTRS. INC. 4 Goodyear St, Irvine. CA 
92718, Tel: 714-85&'8999; FSC No.: 21793; EmpL: 230 

RACAL -MILGO, 1601 N. Harrison Parkway, Sunrise, Fl 
33323-2899, Tel: 305-475-1801, 800-327-4440, 1WX: 
51(}-955-4145; Empl: 3,000; Sis. Mgr: H. Cheli 

RACET COMPUTES, LTD., 3150 E. Birch St, Brea, CA 
92621, Tel: 714-57&'1725, TElEX: 701180, 1WX: RACET 
UD; Empl: 18; SIs. Mgr: Timothy Mahoney 

RADIAL CONTROLS, 2555 E. 55th Place, Indianapolis, IN 
46220, Tel: 317-255-2796; Empl: 25; Sis. Mg,: R. L 
Newsom 

FAX: 317-762-6814 
RADIO MATERIALS CORP., P. O. Box 339, Attica, IN 

47918, Tel: 317-762-2491, 1-800-358-9956; EmpL: 140; 
SIs. Mgr: James VogI; lJ!st. Mgr: James VogI 
.•..•.•..•• " . .. .. . . . . . . .. .. . .. .. .. . . . .• . .. A·1168-1170 

Local Sales Offices & Reps 
AL Huntsville, EIctm. Mktg. Assocs.. Inc. .. 
P;z Mesa, E~m-Assocs.. Inc. ........ . 
CA Buena PI<, Eclipse Sis. Co. ........... . 
CT Stamford, CarfISIe Tech. SIs. ......... . 
Fl Deerfield Bch, Delmac SIs., Inc. ...... . 
GA Atlanta, EIctm. Mktg. Assocs.. Inc. .... . 
IL Elk Grove VI. Tristar Grp:, Inc. ...... .. 

205-538-3044 
602-844-0588 
714-522-8310 
203-322-0240 
305-427-7788 
404-448-1215 
312-593-0200 

IN Indianapolis, EIctm. Reps., Inc. .....•.. 317-894-1414 
IA Davenport, Rush & West Assocs.. Inc. 

....................................... 31 &'388-9494 
KS Olathe, Rush & West Assocs.. Inc. .... 913-784-2700 
MA Waltham, Carlisle Tech. Sis., Inc. ....•. 617-890-8800 
MO St Louis, Rush & West Assocs.. Inc. .. 314-394-7271 
NY Franklin Sq., Cooper-Simon & Co. Inc. 

....................................... 516-489-0404 
NY Rochester, Foster & Weger, Inc. ....... 718-385-7744 
NC Raleigh, EIctm. MkIg. Assocs., Inc. .... 91 &'847-8800 
OH Beechwood, Elctrn Salesmesters, Inc. 

....................................... 216-831-9555 
OR Togard, Camps. West, Inc. ............. 503-684-1671 
PA Erie, Frandol eo. Inc. ................. 814-455-9751 
SC Greenville, EIctm. Mktg. Assocs.. Inc. .. 803-233-4637 
TX Dallas, Dunbar Assocs., Inc. ........... 214-23&'7151 
WI Brookfield, Tristar Grp. Inc. ........... 414-762-2670 

RADIOMETRICS, INC. 12021 South Memorial Pkwy. 
Huntsville, AL 35803, Tel: 205-881-1272; FSC No.: 62951; 
Sis. Mg,: W. Shelton Ray 

RADIO RESEARCH INSTRUMENT CO. INC. 584 
North Main Street, Waterbury, CT 06704-3506, Tel: 203-
753-5840, TElEX: 962444 RADAR DURY, FAX: 203-754-
2567; FSC No.: 57174; SIs. Mgr: E. B. Doyle 

RADIO SWrrCH CORP. 64 S. Main St, P.O. Box A, 
Marlboro, NJ 07745, Tel: 201-462-6100; FSC No.: 74217; 
EmpL: 40; Sis. Mg,: J. L Bernard 

RAF aECTRONIC HARDWARE, 95 Silvennine Ad., 
Seymour, CT 06483, Tel: 2Oa-888-2133, 1WX: 71(}-472-
6216; FSC No.: 55588; EmpL: 120; Sis. Mgr: William R 
Bailey, Jr.; Dist. Mg,: Dave Granger!John Capece 

Distributor 

RAG ELECTRONICS, INC. 21418 Parthenia St, Canoga 
Pari<, CA 91,304, Tel: 818-998-6500, 800-732-3457 

...................................... 616, 622, 628, 
629, 630, 687, 700, 702, 724, 728, 753, 

762, 763, 788, 801, 822 

RAGEN CORP., Systems Div. 9 Porete Ave., N. Arlington, 
NJ 07032, Tel: 201-997-1000, 1WX: 71 (}-995-4752; EmpL: 
400; SIs. Mgr: Robert Hurley 

RAGEN DATA SYSTEMS, INC. 3 Oval Dr. Central Islip, 
NY 11722, Tel: 518-234-3800, TElEX: 885-2305,1WX: 
51(}-227-4901; FSC No.: 13068; EmpL: 150; SIs. Mgr: 
Kevin Douglas 

RALTRON ELECTRONICS. 2315 N.W. 107th Ave., 
Miami, Fl33172, Tel: 305-593-6033, TElEX: 441588, FAX: 
305-594-3973; EmpL: 10; SIs. Mg': Alexander Walloch; 
Dist. Mgr: Ramon Quinones............. A.1453,2OO9 

LDcaI Sales Offices & Reps 
AL Huntsville, J.R. Assocs. ............... 205-85(}-2130 
CA Los Angeles, Cummings & Assocs. ... 818-34(}-8035 
CA San Diego, Scott Gould Co. ........... 61&'755-0824 
CA Santa Clara, Cummings & Assoc. N. .. 408-247-6656 
CO Denver, Sunvnitwest Mktg. . . . . . . . . . . .. 303-48(}-9800 
CT GuiHoed, Data Mark .. .. .. .. • .. .. .. .... 20a-453-0575 
FL Boca Raton, Sales Specialists .. ,..... 305-391-3718 
GA Atlanta, J.R. Assocs. .................. 404-922-1231 
IL Chicago, Gaertner & Assocs. ......... 312-593-2332 
IN Fl Wayne, MS SIs. .. .. .. .. .. .. .. .. .. .. 21 &'438-3023 
MA Boston, KSA of New England ......... 617-443-5881 
MI Detroit, Eicon Michigan Sis. ........... 313-855-3240 
MN Minneapolis, Hanne-Lind ......•..•... 612-925-5700 
NC Winston Salem, J.R. Assocs. .......... 91 &'91 &'9574 
OK Tulsa, Advanced Tech. Sis. .•......... 918-664-0482 
OR Portland, Quest MkIg. ................. 503-641-7377 
PA Horsham, Nexus Technlg. Sis. ........ 215-675-9800 
TN Chattanooga, J.R. Assocs. ............ 615-892-7630 
TX Austin, Advanced Tech. Sis. .......... 512-331-9979 
TX Dallas, Advanced Tech. SIs. .......... 214-34(}-13OO 
UT San Lake City, Con'1lonent Well ...... 801-283-8131 
VA Richmond, Glasscock Assocs. ........ 804-74(}-0Q63 
WA Seattle, Quest Mktg. .................. 208-747-9424 

Local DistribulOts 
CA Canoga Pk. C & A Corp. .......... .. .. 818-34(}-8Q35 
CA Hayward, KEA EIcIms. ................ 415-887-2900 
CO Denver, IndL EIcIms. .................. 303-694-9444 
CT E. Haven, J. V. EIctrn .......... ( .. .... ~2321 
CT Stratford, Utronics .................... 203-378-4201 
FL Fl Leuderdale,N.R.C .. ,............... 305-94&'2400 
IL Northbrook, Classic Camps. .......... 312-272-9650 
IA Cedar Rapids, Bergquist Co. .......... 31 &'368-8733 
MD Gaithersburg, Axis EIcIms. ............ 301-84(}-9640 
MA Burlington, TLC Components ......... 617-273,0140 

770 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
MA Needham, Cronin Elctms. ............. 617-44~5ooo 

MN Minneapolis, Bergquist Co. . . . . . . . . . . . . 6 t 2-835-2322 
NY Hauppauge, Circun SIs. ............... 516-348-7670 
NY Plainview, AC.I. Elctrns. ....... . . . . . . . . 516-293-6630 
NY Ronkonkoma, Baldwin Comps. . . . . . . .. 800-645-5606 
PA Exton, V.S.H. Corp. .. .. .. .. .. .. .. .. .... 215-363-2250 
WI Mequon, Taylor Elec .................. 414-241-4321 

RAM CHEMICALS, DIV. WHITTAKER CORP, 210 E 
Alondra Blvd., Gardena, CA 90248, Tel: 213-321-0710; 
ErTl'l: 65; Sis. Mgr: G. M. Steinman 

RAMCOM SYSTEMS, 3007 Washington Blvd., Ste. 205, 
Marina Del Rey, CA 90292, Tel: 213-827-4432; Sis. Mgr: 
Ralph TIsdale 

RAMKO RESCH., INC, 11355A Folsom Blvd., Rancho 
Cordova, CA 95670, Tel: 800-821-2545, TELEX: 176493; 
Sis. Mgr: Jim Lucy; Disr. Mgr: Jim Lucy 

RAM TECHNOLOGIES, Div. of WISCO IntI., 690 W. 
28th St, Hialeah, FL 33010, Tel: 305-868-
1676/1677/1682, TWX: 510-100-7723 

RANK BRIMAR INC, 227 Technology Circle, Scotts Valley, 
CA 95066, Tel: 406-438-6440, TELEX: 172855; FSC No.: 
60750; Sis. Mgr: David Hurst 

RANSCO INDUSTRIES, INC., Sub. Despatch Ind., Inc, 
t400 E Statham Pkwy, Oxnard, CA 93033, Tel: 805-487-
7777, TELEX: 6-59235; Empl.: 200; Sis. Mgr: P. Coffey 

Local Sales Offices & Reps 
IL Wheeling, Ransco Inds. . . . . . . . . . . . . . .. 312-45~ 7 400 
MA Medway, Ransco Inds. ................ 617-533-4915 
TX Plano, Ransco Inds. .................. 214-881-9093 

RANTEC, Emerson Electric, 9401 Oso Ave., Chatsworth, 
CA 91311, Tel: 818-885-8223, TWX: 910.493-1247, FAX: 
818-993-7780; Empl: 2006; Sis. Mgr: Fred R Silver 

RAPID POWER TECHNOLOGIES, Graysbridge Rd , 
P.O.BOX 291, Brookfield, CT 08804, Tel: 203-775-0411, 
800-332-1111, TELEX: 643:012, FAX: 203-775-0666; Sis. 
Mgr: Mario Napolitano 

RAPIDSUN, See Motion Control Grp., American 
Precision Inds. 

RAPID SYSTEMS INC, 433 N. 34th St, Seattle, WA 98103, 
Tel: 206-547-8311, TELEX: 265017 UR; FSC No.: 
91-1197314; Empl.: 30; Sis. Mgr: Bo Ray 

RASTER GRAPHICS, INC., P. o. Box 5157, Bend, OR 
97701, Tel: 503-388-2564 

RATELCO, Power Systems Div., 1260 Mercer, Dept 
EEM, Seattle, WA 9810~5589, Tel: 206-624-7770, TELEX: 
888729, FAX: 206-382-5447; FSC No.: 14259; Empl: 160; 
Sis. Mgr: D. Terpstra 

RATH MICROTECH CORP., Rath Affiliated Cos., 2505 
Foster Ave., Janesville, WI 53545, Tel: 608-754-2222, 800-
356-9464, TELEX: 26-5409; Sis. Mgr: Jim Coenen 

RAULAND-ZENITH ELECTRONICS CORP, 2407 W. 
North Ave., Melrose Pk., IL 60160, Tel: 312-450-6992, 
TELEX: 72-1488, FAX: 312-450-8985; ErTl'I.: 2300 

RA YCHEM CORP., Elctrns. Grp., 300 Constitution Dr, 
Menlo Pari<, CA 94025, Tel: 415-361-3860, TELEX: 34-
8316, TWX: 910-373-1728; SIs. Mgr: Robert Simpson; 
Disf. Mgr: Joseph Rodgers . .. . .. .. . .. . . . .. . .... B'I349 

RAYMOND ENGRG. INC, Raycorder Prods. Div., 217 
Smh St, Middletown, CT 06457, Tel: 203-832-1000, TWX: 
710.428-7944; FSC No.: 92059; Empl.: 550; Sis. Mgr: 
Bruce Green~eld 

1RAYeVACI 
FAX: 608-275-4577 

RAYOVAC CORPORATION, 601 Rayovac Drive, 
Madison, WI 53711-0960, Tel: 608-275-4692, TElEX: 
190428; FSC No.: 6135; Empl.: 2000; Sis. Mgr: Jeff 
Heberlein ...................................... Do 1482 

Local Sales Offices & Reps 
AL Birmingham, Adams & Assocs., Inc. ... 205-788-0305 
AZ Phoenix, Howe & Howe SIs. ' .......... 802-264-7971 

CA Santa Clara, Nova-Tronix, Inc. . 408-727-9530 
CA Westminster, West Elctm. Sis. Co. 714-898-0120 
CO Englewood, William J. Purdy Co. ...... 303-790-2211 
CT Brookfield, M & M Assocs. ............ 203-775-6888 
FL Port Orange, Adams & Assocs., Inc. ... 904-760-1395 
GA Marietta, Adams & Assocs., Inc. ....... 404-973-0653 
IL Park Ridge, G MCL Cole Co. . . . . . . . . .. 312-692-6040 
IN Indianapolis, Elctm. SIs. & Engrg. ...... 317-84~260 

IA Cedar Rapids, R W. Kunz & Assocs. .. 31 ~396-5386 
KS Prairie VI. R W. Kunz & Assocs ....... 913-648-3535 
LA New Orleans, The Hancoci Grp. ...... 504-568-0580 
MA Framingham, Stone Comp. Sis ........ 617-875-3266 
MI Southfield, CoII~on & Finan ........... 313-352-4623 
MN Eden Prairie, PWC Inc. . . . . . . . . . . . . . . .. 612-934-1409 
MO St Louis, R W. Kunz & Assocs. ....... 314-966-4977 
NJ Ber1<eley Hgts, Cambridge Allen & Assocs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-484-0203 
NY Skaneateles, Empire Tech. Assocs., Inc. 

.. .. .. .. . ... .. .. .. .. .. .... .. .. . .. .. .... 315-685-5703 
NC Raleigh, Adams & Assocs., Inc ........ 91~72-()410 

OH Westlake, Baehr Greenleaf ........... 216-892-1770 
OR Beaverton, Pacific Mktg. Specialists, Inc. 

.. .. .. .. . .. .. .. . .. .. . .. .. .. .. . .. .. . .... 503-641-9373 
PA Birchrunville, Jadelectronic Assocs., Inc. 

. .. . .. .. .. .. . . .. .. .. .. . .. . .. .. .. .. ..... 215-296-3600 
TX Dallas, TESCO ....................... 214-553-1200 
WA Redmond, Pacific Mktg. Specialists, Inc. 

Local Distributors 
AK Anchorage, Frigid North ............ .. 
AZ Scottsdale, Cypress Elctms. ......... . 
CA Buena PI<., Cypress Elctrns. .......... . 
CA Palo ARo, Power Source ............ __ 
CA San Diego, Cypress Elctms. ......... . 
CA Santa Clara, Cypress Elctms. ........ . 
CO Wheat Ridge, Cypress Elctms. ....... . 
FL Fl Lauderdele, Selex/Southeastern .. . 
IL Chicago, Neward Elctms. ........... .. 
IL Elk Grove VI. GBl/Goold .......... .. 
KS Wich~a, RSC Elctrns. ............... .. 
MD Gaithersburg, Axis Elctrns. ... . 
MA Hingham, Saeger .................... . 
MO Kansas C~, Elctrn Supp ............. . 
NE Lincoln,J?cotts Elctrns. ............... . 
NH Nashua, Brevan Elctms. ............ .. 
NJ W. Berlin, GCI Corp. . ................ . 
NY E Farmingdale, Battery Exped~ors ... . 
NY Rochester, Masline Elctms. .......... . 
OH Columbus, Promark ................ .. 
OR Beaverton, Micro-Power ............. . 
UT Sa~ Lake C~, Kimball Elctrns. ....... . 
VA Virginia Bch. Norfolk Wire & Elctms. .. 
WA Seattle, Radar Elec ................... . 
WI Milwaukee, Marsh Elctms. ........... . 

206-862-3144 

907-561-4633 
602-94~0802 

213-835-8888 
415-856-0700 
61 ~535-oo18 
408-96Q-25oo 
303-431-7191 
305-563-4131 
312-784-5100 
312-593-3220 
316-267-5213 
800-368-2815 
617-74~7oo 

816-931-0250 
402-466-8221 
603-88~ 7230 
800-524-1483 
516-752-0011 
716-546-5373 
614-876-8885 
503-626-7086 
801-328-2075 
804-49~ 1100 
206-282-2511 
414-475-6000 

RAY PROOF, Shielding Systems Corp., 50 Keeler Ave, 
P.O. Box 5060, Norwalk, CT 08856-5060, Tel: 800-243-
5704, TELEX: 96-5812; Sis. Mgr: James A Graham, VP 
Bus. Dev. 

RA YTEK, INC, 1201 Shaffer Rd, Santa Cruz, CA 95060, 
Tel: 406-458-1110, TELEX: 171890; Sis. Mgr: S. Brager; 
D/st. Mgr: Stuart Brager 

RAYTHEON CO., 465 Centre st Quincy, MA 02169, Tel: 
617-47~53oo, TWX: 710-337-1020; Sis. Mgr: R Whitt 

RAYTHEON CO., Laser Products, 485 Centre st 
Quincy, MA 02169, Tel: 617-47~53oo, TELEX: 92-3455, 
TWX: 710-324-6568, FAX: 617-47~53oo (ext 2359); 
Empl: 75; Sis. Mgr: B. Werschler 

RAYTHEON CO., Microwave & Power Tube Div., 190 
Willow st Wa~ham, MA 02154, Tel: 617-8~84oo, TWX: 
710-324-6566; Sis. Mgr: J. Hieber 

RAYTHEON SEMICONDUCTOR, 350 Ellis st Mountain 
View, CA 94043, Tel: 415-968-9211, TWX: 910-37~6481; 
FSC No.: 07933; Empl.: 1200; Sis. Mgr: AI Enamait, Dir. 
Worldwide SIs.; Disl. Mgr: R. Johnson 

TAG 
Semiconductors 
A Raytheon Company 

FAX: 617-272-1280 
RAYTHEON/TAG SEMICONDUCTORS LTD,,43 

Third Ave., Burlington, MA 01803, Tel: 617-272-3704 
(3705), TELEX: 988566 TAG SEMI LTD UD, ESYLNK: 
62958778; Empl.: 7; Sis. Mgr: B. Cavender; Disl. Mgr: Pat 
Mobilia. . . . . . . . .. . . . . . . . . . . . . . . .. ... . . . . .. A·2139-2141 

R. C. 
RCA SOLID STATE DIV., See GE/RCA Solid State 

Div. 

RCA SOLID STATE DIV., CMOS IC Mktg, ~e. 202, 
Somerville, NJ 08876, Tel: 201-685-6000, TWX: 710-480-
9333 

See RCA Solid State Div. for SIs. Reps. 

RCA SOLID STATE DIV., Linear Integrated Circuits, 
~e. 202, Somerville, NJ 08876, Tel: 201-685-6000, TWX: 
710-480-9333 

See RCA Solid State Div. for SIs. Reps. 

RCA SOLID STATE DIV., Micro 
Processors/ Memories/ Peripherals, Route 202, 
Somerville, NJ 08876, Tel: 201-685-6000, TWX: 71Q-48Q-
9333 

See RCA Solid State Div. for SIs. Reps. 

RCA SOLID STATE DIV., Thyristors & Rectifiers, ~e. 
202, Somerville, NJ 08876, Tel: 201-685-6000, TWX: 710-
480-9333 

See RCA Solid State Div. for SIs. Reps. 

RCA SOLID STATE DIV, Transistors, ~e. 202, 
Somerville, NJ 08876, Tel: 201-665-6000, TWX: 710-480-
9333 

See RCA Solid State Div. for Sis. Reps. 

RCD COMPONENTS, INC., 520 E Industrial PI<. Dr. 
Manchester, NH 03103, Tel: 603-88~0054, TELEX: 943-
512 RCD COMP MAN, FAX: ~5455; Empl: 450 
. . . . . . . . . .. . . . .. . . .. . . . . . . .. .. . . . . . . . . . . . .. A'2010-2011 

Local Distributors 
CA Anaheim, A to Z Inds. ........... .. .... 714-834-3820 
CA C~ of Industry, ItaI EIctms. ........... 213-968-6515 
CA San Diego, Neumann EIctms. ....... " 61 ~95-3005 
CA San Jose, Capac~ors Unlim~ed ....... 408-946-7676 
CA San Jose, Passive Technlg. Sis. ...... 408-435-5566 
CO Englewood, Indl. Elctms. .............. 303-694-9444 
FL Orlando, Stetco .. . .. . .. . .. . .. . .. .. .... 305-298-0321 
IL Lisle, Components, Inc. ............... 312-652--7707 
IN Wakavusa, Eartynn ................... 21 ~862-2425 
IA Ceder Rapids, Dee Elctms. ........... 31 ~5-7551 
MA Newton, Greeneshaw ......... , ....... 617-96~8900 

MA Springfield, C & 0 Elctms. ............ 413-781-1776 
MA Worchester, Coghlin .................. 800-922-8565 
MI Livonia, Reptron ...................... 313-525-2700 
MN New Brighton, Parts One ............. 612-633-8079 
NJ E Brunswick, Brothers .. . . . . .. . . . . . . .. 201-238-2200 
NY Hauppauge, Broadline ................ 800-645-5444 
OH Warren, REM EIctrn Supp. ............ 216-373-1300 
PA' McKean, Advacom ................... 814-476-7774 
PA York, EIctrn Comps.lnd .............. 717-846-5334 
TN Memphis, Bluff C~ EIctms. ........... 901-345-9500 
TX Ft Worth, Allied Elctms................ 817-336-5401 
TX Richardson, Kent Elctms. ............. 214-66~2600 

WI Oshkosh, Elctm. Inds. . . . . . . . . . . . . . . . .. 414-235-8930 

R. C. ELECTRONICS INC, 5388 Hollister Ave., Ste. 0, 
Santa Barbara, CA 93111, Tel: 805-964-6706, TElEX: 
295281; ErTl'I.: 15; SIs. Mgr: Chao-Sun Pang; Disl. Mgr: 
Chao-Sun Pang 

Master Electronics 
L:'~:st 8! 8.0~~~Soo 
Relay •• ~' Relays & 

Distributor Timers 
In the World ~ __ .~ in Stock. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUmRS 
213 452·1229 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 771 



RCL-S 

FAX: 603-623-5610 

RCL·SHALLCROSS, 195 McGregor St., 
Manchester, NH 03102, Tel: 603-627-3831; TWX: 710-
220-1876; FSe NO.:01686; Empl.: 400 

................................................................. A·2012-2017 
Local Sales Offices.& RePs 

AL Hunlsville, eSR EICtrns •........................ 205-533-2444 
AZ Phoenix, ISDS Elctrns ....•..................... 602-971-6250 
CA Anaheim, Westrep, Inc .... · ..................... 714-527-2822 
CA Palo Alto, Mollard Mktg ........................ .415-961-0456 
CA San Diego, Westrep, Inc ...................... 619-566-6580 
eT North Haven, Kilehen & Kutehen ........ 203-239-0212 
FL Alamonte Sprs., APM Assocs .............. 305-869-6831 
FL FI. Lauderdale, APM Assocs ............... 305-565-0056 
FL Tampa, APM Assocs ............................. 813-886-2457 
GA Atianta, eSR Elctrns ................. , ..•..... ; .. 404-396-3720 
IL Elgin, Gassner & Clark ... ·., ..................... 312-695-9540 

, IN Indianapolis, Luebbe Sis. Co .............. 317-845-7389 
MD Columbia, Delta III Assocs .................... 301-730,4700 

Redington 
Over 

100,000 
Counters 
in Stock. 

e Over 
a. 00.0. 000 

•• Relays & 
SWitches 
In Stock. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

REDINGTON 
FULL LINE AUTHORIZEO DISTRIBUTOR 

~t;:j 
ELECTRIC SWITCHES 

INCORPORATED 

2418 Fletcher Dr, Los Angeles, California 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

FAX: 213-660-5130 
TWX:·· 91 0-321-2971 

1. PRE·DETERMINING 
ELECTRONIC COUNTER 

t. PANEL MOUNT 
COUNTER 

<.,,~.,~ •. ,1 
COUNTER ~ 

3. ELECTRO·MECHANICAL 
COUNTER 

SEE COMPLETE PRODUCT 
LINE UNDER SWITCHES 

SECTION 5100 

FREE LlNECARO AND 
CATALOG 20EY ON REQUEST 

'CUSTOM ENGRAVING & TAMPO-PRINT TO YOUR SPECS. 

ManUfacturers and Sales Offices· Directory 

MA Burlington, Kitchen & Kutehen. .•..•• , 617-229-2660 
M Uvonia, Luebbe Sis •••.•.•.••..•...•.. 313-477-3131 
NM Albuquerque, Nelco Elctrns .......... 505-293-1399 
NY Buffalo, Quality Comps .•••.•..•.•.••. 716-831-5430 
NY Manlius, Quality Comps .•.••.•..•.•••. 315-682-8885 
NY Melville, Cormronic Assoc. •.•.•....••. 51 &-249-0505 
NC Matthews, CSR EIctrns. .. .... .. . ... ... 704-847-5806 
NC Raleigh, CSR Eictins. ................. 919-87&-9200 
OH Cincinnati, Luebbe Sis. Co. .•.•..•.•.. 513-891-5nO 
OH Cleveland, Luebbe Sis. Co. .•....••••• 21 &-333-0425 
OH Columbus, Luebbe Sis. Co. •••.. '" ••. 614--431-0474 
OH Dayton, Luebbe Sis. Co. •.....•..•.•.. 513-294-0426 
OA Portland, James J. Becker Co. ...••••. 503-297-8744 
PA Huntingdon Valley, lnacker Sis., Inc. ... 215-947-5660 
PA Pittsburgh, Luebbe Sis. Co. ......••.•. 412-364-0490 
TN Knoxville, CSR EIctms. .••.•.........• 615-673-0222 
TJ( Austin, Allied ~ ................. 512-331-4494 
TJ( Dallas, Allied ~ •.........•...•.. 214-238-0408 
TJ( Hurst, Allied ~ .................. 817-589-0456 
WA Seattle, James J. Becker Co. •. .. ... . .. 206-285-1300 
Can Mississauga, ant, Gidden-Morton Assocs. 

•...•.•......•.....•......•...........• 416-871-8111 
Can Nepean, ant, Gidden-Morton Assocs. 613-72&-0944 
Can St Laurent, Que., Gidden-Morton Assocs. 

. . . . • . • . . . . . . • . . . • . • . . . . . . . . . . . . . • . . • . • 514-335-9572 

Local OisIributols 
AZ T~ Harper/SID................... 602-967-1464 
AZ T~ Shelley-Ragon ...•..•........ 602-894-2058 
CA ChaIsworIh, Shelley-Ragon .....•..•.. 818-99&-3333 
CA Chatsworth, m ...................... 818-709-1010 
CA Compton, Harper/SID •...•.•.•......• 213-979-5090 
CA Milipilas, m .. . . . . . . . . . . . . . . . . . . . . . . .. 408-943-9155 
CA San Diego, Harper ISIO ...•........... 619-560-8545 
CA San Diego, Shelley-Ragon ...•..•.•... 619-453-7133 
CA San Diego, m ....................... 619-587-4888 
CA San Jose, .shelley-Ragon ..••...•..•.. 408-942-9111 
CA Sunnyvale, Harper/SID •...•.•..•..••. 408-747-G333 
CO Englewood, Shelley-Ragon ........... 303-762-0670 
CO Westminster, m ..................... 303-429-8806 
CT East Haven, J. V. EIctms. .......•...•. 203-469-2321 
Fl Orlando, m .......................... 305-859-1000 
Fl Tampa, Impala EIctms. ......•......•. 813-885-4747 
Fl Tampa, Shelley-Ragon •....••........ 813-884-0946 
IL Addison, Belford EIctms. ...••...••..•. 312-965-2400 
IL Bk Grove Village, Shelley-Aagon ...•. 212-595-6633 
Il NoIthbrook, Classic Camps ........... 312-272-9650 
IA Cedar Rapids, Shelley-Ragon ...•..•.. 319-373-0525 
MD Columbia, Aztech EIctms. ........•..•. 301-995-1760 
MD Columbia, m ........................ 301-995-1331 
MA Woburn, m .......................... 617-938-8800 
MI Grand Rapids, S-F EIctms. Supp. •..•. 61 &-459-0216 
MN EI Prairie, m ......................... 612-944-5080 
MN MinneapoUs, Aerospace Complr. Supp. 612-884-4725 
MN St Pau~ Shelley-Ragon. • . • . . . . . . • . • • . 612-842-2828 
Me Independence, Shelley-Ragon ......•• 818-254-3410 
Me St Louis, Shelley-Ragon . . . • . . . . . . . . • . 314-454-0480 
NH HudSon, TNT EIctms. ......•........•• 603-880-8300 
NY Bohemie, Shelley-Ragon ..•........••. 51&-587-7751 
NY Buffalo, Summit EIctms. ...•........•. 71&-887-2862 
NY Farmingdale, Command EIctrns. ...... 516-293-1212 
NY Hauppauge, Jaco EIctms. .......•••.•. 51&-273-5500 
NY Rochester, SimmconaElctrns. .•.••... 71 &-32&-3230 
NY Rome, Rome EIctms. ..........•.••... 315-337-4500 
NY Ronkonkoma, m ..................... 516-737-2000 
NC Raleigh, Rasco-Raleigh .....•..•..•... 919-781-5700 
OH Dayton, Stotts, Friedman.............. 513-298-5555 
OH Englewood, Argent Electra .......•• , . . 513-836-8633 
OK Tulsa, Analr ...••.....•......•.... : ...• 91&-252-5781 
OR Beaverton, Shelley-Ragon ..•......... 503-682-2929 
PA McKean, Aclvacom ......•........•... 814-476-7n4 
PA . Norristown, Centuiy EIctm. ~ ... 215-631-5400 
PA Zelienople, Argent Electra ..•.....•..• 412-n&-4330 
TX Austin, Altair •• . • . • • . . . . . . . . . . . . • . . . . .. 512-837-4970 
TJ( Fort Worth, m ... :................... 817-429-0441 
TJ( Houston, Altair . • . . . . . • . . . . • . • . . . . . . . . • 713-462-3029 
TJ( Richardson, Altair .•...•..•.....•...... 214-231-5186 
WA Seattle, Shelley-Ragon ......•.•..•... 206-241-1980 
WI New Berlin, Classic ~........... 414-78&-5300 
Can Scarborough, Ont, Carsten Elctrns. •.• 41 &-495-9999 

RCL-SHALLCROSS, INC., u.s. Hwy. 70'"East, Smithfield, 
NC 275n, Tel: 919-934-5181, TWX: 510-939-1463, FAX: 
919-934-5186; FSC No.: 54294; ~L: 150 
.•.•. . .. .. ... .. .•. . .•.•. . .. ..•. . . ..•.. .• . .. A'2012-2017 

See RCL-Shallcross for Local Sales Reps. and Distributors 

R-coLUMBIA PRODS. CO., INC. 2008 St Johns Ave., 
Highland Park, IL 60035, Tel: 312-432-7915, TWX: 910-
692-2160; EmpL: 20 

RDF CORPORATION, 23 Elm Ave., Hudson, NH 03051, 
Tel: 603-882-5195, TWX: 710-228-1882; EmpL: 120; Sis. 
Mgr" Arthur Di Venuti 

LDcaJ Sales Offices & Reps 
CA Sunnyvale, ESCO Assocs. ......••.... 
Fl Clearwater, Brennan Assocs. ••....•.. 
NJ Keansburg, Reps Five •••••..•...• , .•• 
VA· Fairfax, Beacon NoIth ...........•.... 

408-745-1410 
813-44&-5006 
201-495-2315 
703-591-1300 

REAL TIME DEVICES, INC., Mattemville Ctr. Us 322, Port 
Matilda, PA 16870, Tel: 814-234-8087, TELEX: 4948141 
SEDACOG; ~L: 15 

REAL TIME SYSTEMS, 152 S. MacQuesten Pkwy. Ml 
Vernon, NY 10550, Tel: 914-667,G425; SIs. Mgr" A. Citrin 

RECOGNITION TECHNOLOGY, INC. 160 E. Main St, 
Westborough, MA 01581, Tel: 617-366-4800; Empl: 12; 
SIs.Mgr"A~~~ 

RECORDER SYS. DIV. See Gulton Instruments Div. 

RECORTEC, INC., 275 Santa Ana Ct, Sunnyvale, CA 
94086, Tel: 408-737-8441, TWX: 91D-37!H;022, FAX: 408-
737-8448; SIs. Mgr" R R Troxell 

RECOTON CORP. 4&-23 Cmne St, Long Island City, NY 
11101, Tel: 71&-392-8442, TELEX: 236047 RCTN; ~L: 
150; SIs. Mgr" Peter Dayton 

REDINGTON COUNTERS, 13OAdcison Ad, Windsor, CT 
06095, Tel: 203-688-8205, FAX: 203-688-1591; SIs.Mgr" 
Dennis O'Shea; Oist. Mgr" Dennis O'Shea 

REEVE ELECmONIcs. Mellish E. Murray, 1715 W. 
Carroll Ave., Chicago, IL 60612, Tel: 312-870-0150; Empl: 
25; SIs. Mgr" Ed Martinez 

REEVES-BOI'FMIN 

FAX: 717-243-0079 
REEVES-HOFFMAN DIV., Dynamics Corporation 

of America, 400 w. NoIth St, Carlisle, PA 17013, Tel: 
717-243-5929; Empl: 310; SIs. Mgr" Larry Barbary 
..•. . .•.•. . .. .••.•. . .•.•... A'I454-14S6; C'1638-1640 

LDcaJ Sales Offices & Reps 
AZ. Phoenix, ChapeJTaI EIctms. •..•....... 
CA Culver City, Westaironics .••.••.....•. 
CA Mountain VIeW, Peninsula Tech. SIs. .. 
CO Boulder, RG. Entprs. ................. . 
Fl Tampa, APM Assocs. ••.•.....•..••.•• 
GA Duluth, 0lM, Inc. ...••..•.....••..•... 
ID Boise, N. R Schultz ..•..•.....••.••.•• 
IL Des Plaines, ESCO Assocs. •.•••••..• 
MO Ellicott City, Nelson EIctms. .•.••.••..• 
MA Wakefield, H. Jappe Co ..•..•..•.••..•. 
MN Minneapolis, InlL EIctms. •..•.......... 
NY Huntington, Compar N.Y. . .•........•. 
OH Cincinnati, Tri-Slate Mktg. .........•... 
OA Beaverton, N. R Schultz •...•..•.. ., .. 
PA Hatboro, Electro Rep Engrg. •..•..•... 
TJ( Irving,. Kite EIctms. Sis. ..•......•.....• 
WA Bellevue, N. R Schultz ..••........•... 
Can Rexdale, ant, Myetco, Inc. .••.....••.• 

602-252-0897 
213-641-4123 
415-965-3636 
303-447-9211 
813-88&-2457 
404-381-5592 
208-3n-8686 
312-29&-5310 
301-747-7887 
617-245-9359 
612-571-0000 
51&-423-5860 
513-761-7993 
503-643-1644 
215-874-4421 
214-43&-9336 
20&-454-0300 
416-874-1636 

REGDoN SOLENOID, INC. 3713 Grand Blvd, 
Brookfield, IL 60513, Tel: 312-495-5152, FAX: 312-495-
0083; FSC Il10.: 27190; Empl: 65 ......... Be1634-1635 

Local Sales Offices & Reps 
AL Decatur, Tenn Tech .•..••..••.•..•... 205-350-0630 
CA Los Alios, J. W. Wilhoit ............... 415-961-3660 
CA Valencia, DJM EIctms. •..•..•.••..••.• 818-362-4309 
CT Woodbury, Mark-Rep Assocs. ..• .••... 203-263-3047 
Fl Maitland, ElR, Inc. .....•..• :. • • . . . . • . . . 305-860-9600 
GA Allanta, Tenn Tech .....•.......•..... 404-622-5784 
IL Downers Grove, Richmar Elect Corp. 312-968-0118 
IN Indianapolis, Richmar EIctms. ..•...•.• 317-846-6383 
MN Hopkins, S. J. ColOns & Assocs. .....•. 612-933-7661 
NH Plaistow, Mark-Rep Assocs. •..•...... 603-382-9563 
NJ Florham Park, VarreIman-Gorman Co. 201-992-2505 
NY Binghamton, NHA ...••.•.•.....•..... 607-754-3214 
NY PiIIsIord, NHA .•...................... 71 &-58&-9002 
NC Raleigh, Tenn Tech................... 919-26&-3610 
OH Cleveland, J. N. Bailey ...•..•..•..•... 21&-892-1510 
OH New Lebanon, J. N. Bailey ..•..•...... 513-687-1325 
PA Huntingdon Valley, Edwin Leiby & Assocs. 

• . • . • • • . . • • . . • . . . . • • • . •• . . • . .• . . . • . . . • . 215-659-8938 
TN Chattanooga. Tarin Tech. ••.....•.••.• 615-894-3012 

REACTEl, INC. 687-D Lofstrand La, Rockville, MD 20850, TJ( Austin, K & H Sales................... 512-258-8841 
Tel: 301-279-5535, ESYLNK: 990876, FAX: 301-340-7304; TJ( Plano, K & H Sales ................... 214-423-8520 
FSC Il10.: 60458; ~L: 30; SIs. Mgr" D. E. Claycomb WI BuUer, Richmar EIctms. ..••.•..••.•... 414-781-1730 

772 North American offices only. For worldwide reps & distributors, see Vol. w. EEM 1988 



Manufacturers and Sales Offices Directory 
Local Distributors 

CA San Carlos, Logan Elctm. Supp. 
MA Lynn, Land Elctrns, ......... . 
NJ Fairlawn, Relay Speciatties 

415-594-0700 
617-592-2220 
201-797-3313 

REGENCY LAND MOBILE, INC., 7707 Records St, 
Indianapolis, IN 46226, Tel: 317-545-4281, FAX: 317-545-
2170; Empl.: 500 

REGENT CONTROLS, INC., 39 FannySt, P.O. Box 767, 
Shetton, CT 06484-0767, Tel: 203-73&-2924, FAX: 203-
73&-2928; Empl.: 35; Sis. Mgr, Lora C. Minor 

REHLANDER ASSOCS., 11SA Bridge St, Beverly, MA 
01915, Tel: 617-922-5961; Sis.' Mgr_' Michael Rehlander 

... , ............................... , ...... B·1274 

REICH ASSOCIATES, At 4, Box 4620, Lakehills, TX 
78063, Tel: 512-751-3220, TELEX: 358048, ESYLNK: 
62705740,FAX: 512-751-3054; FSC No.: 55916; Empl.: 10; 
Sis. Mg" W. Reich 

RE INSTRUMENTS CORP., 31029 Center Ridge Rd., 
Westlake, OH 44145, Tel: 21&-871-7617; Empl.: 15; Sis. 
Mg" Steve Watts 

REKCO 
INCORPORATED 

FAX: 414-255-0653 
REKCO, INC., N. 114 W. 19225 Clinton Dr, Germantown, 

WI 53022, Tel: 414-784-3430, TWX: 910-262-3005; Sis. 
Mg" Dick Koerber ..................... "'."' ... 001141 

Local Sales Offices & Reps 
CA Huntington 8ch, Brindle Assocs. ...... 714-847-4738 
FL Largo, Burke Assocs. ................. 813-53&-4335 
IL Geneva, Applied Comp. Sis. .......... 312-232-2669 
NH Amhers~ Eva T ec Mktg. .............. 603-673-4830 
NJ Bordentown, Eva T ec Mktg. . . . . . . . . . .. 609-29&-4307 
NY Ronkonkoma, Eva Tec Mktg. ......... 51&-467-5066 
TX Dallas, nan Reps. .................. " 214-241-1398 

RELAY SERVICE CO., 1300 N. Pulaski Rd., Chicago, IL 
60651, Tel: 312-252-2700; Empl.: 25; Sis. Mg" Chas. H. 
Badger 

RELAY SPECIALTIES, 17 R;ID1an Rd., Oakland. NJ 07436, 
Tel: 201-337-1000, TELEX: 842751, FAX: 201-337-1862; 
Empl.: 48; Sis. Mg" S. R Gershberg 

Local Sales Offices & Reps 
CA Los Alam~os, The Rep House ..... . 
CT Manchester, Vin-Tech, Inc ............ . 
MI Dearbom, P~cher Poulin Inc .. 
MN Minneapolis, Engrg. Prods. Assocs. ... 
NJ Haddon Hgts., Watt Woodward . 
NY Rochester, Clark & Assocs. .......... . 
OH Cincinnati, Annett Indl. SIs. Inc .... , ... . 

213-59&-3379 
203-84&-3007 
313-582-5450 
612-835-9022 
609-547-5000 
71 &-43&-1320 
513-271-0030 

RELCO PRODUCTS, 5594 E Jefferson Ave, Denver, CO 
80237, Tel: 303-75&-1143; FSC No.: 14454; Empl.: 7 

RELIABILITY, INC., P. O. Box 218370, Houston, TX 7721 B. 
Tel: 713-492-0550, TWX: 910-881-1739; FSC No.: 54098; 
Empl.: 575; Sis., Mg" J. Marcussen 

RELIANCE COMM/TEC, Reliance Electric, P. O. Box 
99502, Cleveland, OH 44199, Tel: 800-245-4501 

RELIANCE ELECTRIC CO., Marketing Info Center, 
P.O. Box 99502, Cleveland, OH 44199, Tel: 8QO-245-4501 

RELIANCE PLASTICS & PACKAGING, 225 Belleville 
Ave., Bloomfield, NJ 07003, Tel: 201-748-2222, FAX: 201-
748-5257; Empl.: 60; Sis. Mg" Hale Smith • 

REMEE PRODUCTS CORP., 41 Bridge Sl, Florida, NY 
10921, Tel: 914-651-4431, TELEX: 64-6715, FAX: 914-
651-4160; FSC·No.: 4R362; Empl.: 135; Sis. Mg" Ken 
Pimental; Dist. Mgr_' Ken Pimental 

REMTEK CORPORATION, 46107 Landing Parkway, 
Fremon~ CA 94538, Tel: 415-490-3999, TELEX: 1171121, 
FAX: 415-659-1849; Empl.: 40; Sis. Mg" Robert A. Wold; 
Dist. Mgr_' Robert T. Collins .......... . ..... C.1717 

Local Sales Offices & Reps 
AZ Tempe, Rich SIs. Co. . ............. , .. 
CA Fallbrook, Gary Chilcote Assocs. . 
CA Fremon~ Nicbr-II 

602-968-7787 
619-728-7678 
415-490-5975 

CA Fremon~ Remtak Corp. . ............ . 
CA Montrose, Signal Entprs. 
CO Boulder, R. F. Mayo & Assocs. . 
FL Deerfield, Brandel Stephens .... 
GA Marietta, Rerntek Corp. .. 
IL Deerfield, Flaherty-Haines .... . 
IN Ft Wayne, Hoyle Assocs. . ... . 
KS WichHa, Baka Corp ..... 
MA Clinton, Browning & Naughton 
MI Birmingham, Forand SIs. Co ...... ' ... . 
MN Eden Prairie, EMf Engrg. . 
NJ Hicksville, J-Square Mktg. . 
NY Rochester, L -Mar Assocs .. 
OH Cleveland, Versatron .... . 
OR Tualatin, Nicor-I ....... "'. 
PA T efford, Dalbrook ........ . 
TX Dallas, R D. Spooner .. ,. 

415-490-3999 
818-957-0640 
303-442-2155 
305-427-8558 
404-977-1630 
312-948-7800 
219-485-6433 
31&-682-8411 
617-365-6365 
313-644-0087 
612-934-4147 
51 &-935-3200 
71&-323-1000 
21 &-581-0090 
503-692-0421 
215-723-3300 
214-357-6636 

RENARD MANUFACTURING COMPANY, INC., 3131 
NW. 79th Avenue, Miami, FL 33122-1011, Tel: 305-592-
1500, TELEX: 989326, ESYLNK: 62929141, FAX: 305-593-
9990 

RENCO, Robbins & Myers. 26 Coromar Dr., Goleta, CA 
93117-3094, Tel: 805-968-1525, TWX: 910-334-1180; 
FSC No.: 34479; Empl.: 170; Sis. Mg" Sid Russell; Dis!. 
Mg" Marshal French 

~ -
FAX: 516-586-5562 

RENCO ELECTRONICS, INC., 60 Jefryn Blvd, Eas~ 
Deer PI<., NY 11729, Tel: 51&-58&-5566, 1-800-645-5828, 
TELEX: 220-883; Empl.: 200; Sis. Mgr, Edward W. 
Rensing; Dist. Mg" Rhonda ~izzo 

..... '".................. A·1282-1285,2367-2369 

Tol~Free Engineering Hot Line 800-645-5828, in NY State 
51 &-586-5566 

Local Sales Offlces & Reps 
AZ Tempe, Allegro Assocs. .. , 
AR Fl Smith, Electra Reps .. 
CA San Diego, Coastal Sis. ..... 
CO Parker, The Remington Grp. 
CT Norwalk, Northeast Rep .............. . 
FL Casselberry, SA Assocs. . ........... . 
GA Tucker, Stephen & Assocs. 
IL Addison, Baldwin SIs. Assocs. . ...... . 
IA Davenport, Rush & West Assocs. . ... . 
KS Olathe, Rush & West Assocs ......... . 
MD GMhersburg. EHron SIs. ............. . 
MA Hingham, Northeast Reps. ........... . 
MN Minneapolis, All Phase ............... . 
MO St Louis, Rush & West Assocs. ...... . 
NH Nashua, Northeast Reps. ....... . 
NJ Martton, BGR Assocs. ."' ............ . 
NY Great Neck, Pacent Engrg. ........... . 
NC Raleigh, EHron SIs. ......... "' ....... . 
OH Columbus, Baehr Greenleaf & Assocs. 

OH Westlake, Baehr Greenleaf & Assocs. 

602-967-1337 
501-452-7822 
619-459-4148 
303-841-0523 
203-88&-6030 
305-695-6010 
404-493-4666 
312-279-0352 
319-388-9494 
913-764-2700 
301-963-7082 
617-749-8700 
612-835-4940 
314-965-3322 
603-880-8199 
609-983-1020 
51 &-482-4678 
919-84&-6215 

614-486-4046 

....................... , ...... , ........ 21&-892-'1770 
OR Hillsboro, Temco Northwest .......... 503-649-6375 
PA Evans C~, Baehr Greenleaf & Assocs. 

TX Austin, Electra Reps ........ "' ....... . 
TX Dallas, Electra Reps ................. . 
lJT Parker, The Remington Grp. ... , ..... . 
VA Front Royal, Ettron SIs. .............. . 
WA Kirkland, Temco Nortwest ........... . 
WI Milwaukee, Bert Wartchow Assocs. . .. 
Can Montreal, Eli Manis, Inc ............... . 

412-77&-2151 
512-339-1163 
214-248-3852 
303-841-0523 
703-835-1933 
20&-823-6388 
414-984-0942 
514-861-5571 

REN ELECTRONICS CORPORATION, C.C.G., An 
Insica Co, 755 New Ludlow Rd., S. Hadley, MA 01075, 
Tel: 413-53&-1800, TELEX: 315617, FAX: 413-53&-8425; 
FSC No.: 70143; Empl.: 75; Sis. Mg" S. W. Pai, Div. Mgr. 

REPCO, 2421 N. Orange Blossom Trail, Box 7065, Orlando, 
FL 32854, Tel: 305-843-8484, TELEX: 58-6536 

REPRODUCTION TECHNOLOGIES INC., Dept EM, 
P.O. Box 790, Bristol, IN 46507-0518, Tel: 219-848-5233, 
TELEX: 510 600 2378 R T I; Empl.: 15 ......... 0·1043 

Local Sales Offices & Reps 
AL Birmingham, Secom Systems. :. . . . . .. 205-854-5451 
CA Agoura Hills, CDH & Assoc ........... 818-707-1970 
CO Arvada, BBS Communications ........ 303-422-8810 
FL Palm Coas~ Secom Sys. . . . . . . . . . . . . .. 904-445-4654 

GA Doraville, Secorn Sys. .............. . 
IL Arlington Hgts., VLR Comms. ........ . 
IN Indianapolis, R F Mktg. ............... . 
MD Rockville, Joe Then .................. . 
MA Falmouth Heights, R J C Assocs. .... . 
MI Fenndale, Shaico .................... . 
MN Minneapolis, KODO Assocs. ......... . 
MO Kansas C~, Forrista~Young SIs. .... . 
NM Albuquerque, BBS Comms. .......... . 
NC Raleigh, Secom Sys. ................ . 
OH Columbus. Micronics, Inc. ............ . 
OR West Lynn, Dave Leonard Co ........ . 
TX Dallas, Dobbs Stantord Inc. .......... . 

RFICO 
404-455-0672 
312-520-5208 
317-849-8662 
301-984-3945 
617-540-8832 
313-547-4771 
612-881-1255 
816-358-6771 
505-877-0277 
919-846-6013 
614-442-6677 
503-63&-2380 
214-358-0800 

REPUBLIC ELCTRNS. CORP., 176 E 7th St, Paterson, 
NJ 07524, Tel: 201-279-0300, TWX: 710-988-5906, FAX: 
201-345-1937; FSC No.: 93958; Empl.: 125; Sis. Mg" W. 
Eisenberger 

REPUBLIC ELECTRONICS CO, 200 Wireless Blvd., 
Hauppauge, NY 11788, Tel: 516-273-9800, TELEX: 9&-
1460; FSC No.: 95750; Empl.: 145; Sis. Mg" William 
Shaver 

RESDEL ENGRG. CORP, Resdellnds, 300 E Live Oak 
Ave, Arcadia, CA 91006, Tel: 213-684-2600, TWX: 910-
582-3219; FSC No.: 10412; EmpL: 225; Dist. Mg" W. 
Schwartz 

RESISTANCE TECHNOLOGY INC, 1260 Red Fox Rd., 
St Paul, MN 55112, Tel: 612-636-9770, FAX: 910-583-
3601; Sis. Mg" T. Michael Ferris 

FAX: 312-863-4272 
RESISTORS, INC., 5226 W. 26th Sl, Chicago, IL 60650, 

Tel: 312-652-7555; EmpL: 35; Sis. Mg" Marlene Pingel' 
. ... ......................... . ..... A·2019 

Local Sales Offices & Reps 
AR Little Rock, Erickson SIs. . 
CA Santa Clara, K M Entprs. ............. . 
FL Tampa, SAT Mktg. ................... . 
IL Bensenville, Heighway Tech. SIs. .... . 
IN Indianapolis. EIctm. Reps., Inc. ....... . 
IA Cedar Rapids, J.R SIs. ............... . 
KS Overland PI<., EPII Inc. . .............. . 
LA Chalmette, Erickson SIs. ............. . 
MS Jackson, EP~ Inc. . ................... . 
NY Albany, Nat SIs. Co ................... . 
NY Cortland. Net Sis. Co ................. . 
NY Roches1er, Net SIs. Co. . ............. . 
NY Syracuse, Net SIs. Co. . .............. . 
NY Webster, Net Sis. Co. . ............... . 
NC Charlotte, Polytech Svcs. ......... '.' .. 
TX Dallas, Erickson SIs. ................. . 
TX Round Rock, Erickson SIs. ........... . 
WA Mercer, EC.S. , ....................... . 

501-455-0618 
408-986-1458 
813-884-4805 
312-860-7900 
317-894-1414 
319-393-2232 
913-642-9118 
504-271-1976 
601-85&-6251 
518-371-6964 
607-75&-6592 
71&-223-1030 
315-662-7996 
71&-671-0022 
704-372-4161 
214-739-5833 
512-244-3068 
20&-232-9301 

RESONANT POWER TECHNOLOGY, 3350 Scott Blvd., 
Bldg. 60, Santa Clara, CA 95051, Tel: 408-982-0200, FAX: 
409-748-9694; FSC No.: OBZI3; Empl.: 6; Sis. Mg" Dan 
H. Burgoon 

REVERE CORPORATION OF AMERICA, 845 N. 
Colony Rd., Wallingford, CT 06492, Tel: 203-269-7701, 
TELEX: 9&-3482, TWX: 710-476-3197; Empl.: 389; Sis. 
Mg" R. Paukstys 

REXNORD CHEMICAL PRODUCTS, Engineered 
Products Div., 6120 E 58th Ave, Commerce C~, CO 
80022, Tel: 303-289-5651, FAX: 303-289-5283; Sis. Mg" 
Michael P. Manegold 

RFD. INC., 5024 Nassau St, Tampa, FL 33607, Tel: 813-872-
1502, TWX: 810-87&-9146; Sis. Mg" Thomes W. Facer 

RFI CORPORA nON, 100 E Pine Aire Dr, Bey Shore, NY 
11706, Tel: 51 &-231-6400, TWX: 510-227-6233, FAX: 51 &-
231-6465; FSC No.: 13619; Empl: 350; Sis. Mg" Robert 
Fitzpatrick. . . . . .. . . . . . . . . . . . ... . . .. .. .. . .. .. .. .. A·1687 

Local Sales Offices & Reps 
AL Huntsville, Murcota Corp. ............. 205-539-8476 
AZ Scottsdale, Williams-Assocs. . . . . . . .. .. 602-947-4297 
CA Alhambra, M.W. Riedel Co ............. 213-283-7694 
CA Mountain View, Peninsula Tech. SIs. .. 415-965-3836 
CO Commerce C~, Williams Assocs. . . ... 303-289-5647 
FL Clearwater, Tech-Rep Assocs. ........ 813-57&-9900 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 773 



RFICO 
IL Palatine, Technlg. Sis. Inc. ............ 312,991-6600 
IN Fori wayne, Denton M~ Inc. ........ 219-486-0665 
IA Mal1on;Ensco-Rep......... .......... 319-381-1466 
KS WIChita; Ensco-Rep . . . . . . . . . . . . . . . . . . . 316-683-1070 
MO Rockville, Mechlronics Sls............. 301-34().213O 
MO Maryland Heights, Ensco-Rep ......•• 314-423-3935 
NH Hudson, EMC Sis. Inc. ..•.••. . .. ... ..• 603-889-5751 
NJ CherTy Hil~ H.J.While Co. ..•. ... . .. ..• 609-428-4544 
NM Albuquerque, Williams-Assocs. .. ,.... 505-255-1638 
NY GI8III Neck, Trionic Assocs. .......... 516-466-2300 
NC Winslon-Salem, Murcota Corp. ........ 919-722-9445 
TX Garland, McBride Sci. Sis. ............ 214-494-5000 
UT Sell Lake City, Williams Assocs. ...•.. 801-485-6511 
WI Waukesha, Technlg. SIs. Inc. ......... 414-78&-5015 

RF MONOlfTHlCS, INC. 4441 Sigma Ad., Dallas, TX 
75244, Tel: 214-233-2903, TELEX: 463-0088, FAX: 214-
387-8148; FSC No.: 2U874; EJ1llI.: 90; SIs. Mgr: C. Baker, 
T. Hinkle, W. Spurgeon 

RF POWER LABORATORIES, INC. 22125 17th Ave. 
s.E, , Bothel~ WA 98021, Tel: 20&481-8833, TElEX: 32-
1042, FAX: 206-486-1002; FSC No.: 057143; Empl: 17; 
SIs. Mgt: Kris Pannar 

RHG ElECTRONICS LABORATORY, INC. Adams 
Russel~ 161 E Industry Ct, Dear Park, NY 11729, Tel: 
516-242-1100, TWX: 51 ()'22Hl083, FAX: 516-242-1222; 
EJ1l)I.: 250; SIs. Mgt : Sid WoNn 

FAX: 714-896-0971 
RHOMBUS INDUSTRIES, 15801 Chemical Ln., 

Huntington Bch, CA 92649-1595, Tel: 714-898-0960, 
TWX: 91()'596-1826; EJ1l)I.: 60; SIs. Mgr: L G. Luthy; Dist. 
Mgr: L G. LuthY ......•.... ; •............. A-1813-1617 

Local Sales Offices & Reps 
AL HunIsVIlle, Cross Assocs.. Inc. ........ 205-534-44n 
AL HunIsVIlle, CMR Cross Assocs. ......• 205-663-5991 

Promoting Confidence 
With Quality 
Delay Lines 

• Delay Lines (active, passive). Trans
formers (switching type, all ferrite 
constructions) • Inductors (ferrite 
constructions, powder iron) • Other 
Specialty Magnetics • Epoxy Molded 
Headers and cases for encapsulation 
USA (714) 336-3561 TWX: 910-595-
1578 DATAN US LKARW FAX #: (714) 
337-2155 
HONG KONG 5-623858, 5-648477 
TLX: 780 76336 DATAN HX FAX #: 
5-657214 

~ Datatronics 
A DIVISiON Of DAf.6.MAX ELECTRONICS 

Manufacturers ·and Sales Offices Directory 
AZ Tempe, A-5 ~y ................ 602-968-4923 
CA Fallbrook, Gary Chilcote Assocs. • . . . .. 619-726-7678 
CA Irvine, J. V. Earley & Assocs. .......•.. 714-833-1806 
CA Santa Clara, WesIrep ................. 406-98&-8833 
CO Parker, A-5 Co. .•..................... 303-641-3651 
FL Orlando, Perrott.Assocs..Inc. ......... 305-296-n48 
10 Boise, cascade Camps. .............. 208-343-9686 
IL Skokie, Rendell Sis. Co. . . . . .. . . . . . . . .. 312-967-1513 
MA MaIdeo. J. K Assocs. .........•....... 617-321-2922 
MI Warren, D.EM. EIctm. Sis. . . . . . . .. . . . . . 313-595-9444 
MN Eden Prairie, Electro-Mark, Inc. .. . . . . .. 612-944-5850 
NJ Leonia, Peter E Schmitt Co. ..•....... 201-944-2806 
NC Raleigh, Eitron SIs., Lid. ..........•. ,.. 703-635-1933 
OH Cleveland, JMK Elctms. .......•..•.... 216-88&-7100 
PA Phoenixville, Henry G. Aichter, Inc... . .. 215-495-6176 
TX Austin, Space EIctms. ................. 51~346-2215 
TX Houston, Space EIctms. .............• 713-28&-9245 
can Toronto, On\., True NoI1h Technlg.. Ltd 

416-744-2233 

Local Distributors 
CA Agoura, Image Elctms. ................. 816-707·0911 
CA Costa Mesa, EricEIctms. .........•... 714-751-1185 
CA Manhattan Bell., Prime Electro Prods-

CA Milpitas, .Calilomia Capacitor, Inc. .... . 
CA San Diego, Sigma Gen. Corp. . ....... . 
CA San Jose, Eric Elctms. .............•.• 
CA Tustin, Image EIctms. ................ . 
MA Danvers, Nu Horizons Elctms. Corp. .. 
MN Minneapolis, Stark Elctms. Supp. ..... . 
NJ Pine Brook, Nu Horizons EIctms. Corp. 

NY Ami1yville, Nu Horizons Elctms. Corp. 

213-379-3642 
SO<Hl24-9579 
619-565-2000 
406-432-1111 
714-259-0900 
617-m-6600 
612-332-1325 

201-882-8300 

..............................•..•..•.. 516-226-6000 
NY E Rochester, Nu Horizons Elctms. Corp. 

· . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • .. 716-246-5980 
NY Mt Vernon, OAR Indl Elctm. SIs. ...... 914-699-2224 
WI Mequon, Taylor EIec. Co. ............. 414-241-4321 
canNepean, Ont., Carsten EIctms. Lid. .... 613-726-9250 
can Scarborough, On\., Carsten EIctms. Ltd 

416-495-7705 
can St Laurent. Que., Carsten EIctms. Ltd 

· • . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 514-334-8321 

RICHARD HIRSCHMANN OF AMERICAN, See 
Hirschmann 

RICHARD-lEE CO. Box 724, New Providence, NJ 07974, 
Tel: 201-276-0710, FAX: 201-276-6179; Empl.: 8 

RICHARDS, ARKLAY S. CO. INC. 72 Winchester St, 
Newton Highlands, MA 02161-1793, Tel: 617-527-4385; 
SIs. Mg,: L K Aichards 

RICHCO PLASTIC CO. P.O. Box 804238. Chicago, IL 
60680, Tel: 312-539-4060, TWX: 91 ()'221-1938; FSC No.: 
06915; Empl: 250; Sis. Mg,: Ted E. Pavoris; Dist. Mg,: 
Ted Pavoris 

RISK, GEORGE, INDS., 802 S. Elm St, Kimbel~ NE 
69145, Tel: 306-235-4645, TWX: 910-82()'9040, FAX: 306-
235-3581; FSC No.: 24229; Empl: 100; SIs. Mgr: J. Fisher; 
Dist. Mgr: J. FISher ......•..•................•. 1101833 

Local Sales Offices & Reps 
AL HunIsVIlle, Bel .. . . . . . . . . . . . . . . . . . • . . .. 205-539-4411 
CA Escondido, Cirolia EIctm Sis. ......... 619-743-3015 
CA Santa Ana, VA EIctms. . .. . . . . .. . .. .. .. 714-558-1295 
CA Santa Clara, Contaxt Engrg. Co. .•.... 406-748-8676 
FL C8sse1berry, T Squared Mktg. . • . . . . . .. 305-626-8911 
GA Chamblee, Bel ..................•.... 404-455-0405 
IL Wheaton, Chadra-Schilke & Assoc. ... 312-653-8126 
MA LexingtQfl. Jodan Tech. ............... 617-863-8896 
NY HuntingtOn Sta. Morgan EIctm Sis. ... 516-549-5180 
OH Painesville, JAC Mklg. .........•...... 216-357-9658 
OR Beaverton, Advanced Power Prods. ... 503-646-0994 
WA Redmond, Advanced Power Prods. ... 206-852-9558 
can Toronto, Ont., Tl8Ilkay,lnc. ..•..•.•.... 416-736-1221 

Local Distributors 
CA Los Angeles, Electric Switches ....... 213-660-1310 
CA Santa Ana, Advanced Computer Prada 

.............•..•..•...............•... 714-558-8813 
MA Cambridge, Hi Tel< Elctms-.lnc. ....... 617-491-0442 

.'1111L 
FAX: 513-325-0399 

RITTAl CORP., 1900 E. Leffel Lana, Springfield, OH 
45505, Tel: 80().637-4425, TELEX: 241 354; Empl: 35 
........•...............•..•............... C-1086-1088 

Local Sales Offices & Reps 
CA Anaheim. Aittal Corp. ......•.....••... 714-527-7337 
CA Concord, Q-Con ...................... 415-862-2020 
CA San Jose, Rittal Corp. .. , ...•.....•.. " 406-258-8966 
CO Littleton, EIctm Cof1ll. Sys. ........... 303-797-0&94 
CT Bristo~ Aittal Corp. .. . . . . . . . • • . . . . • . . .. 203-589-1134 
CT Bristo~ Rittal Corp.lMika Seib......... 203-589-1134 
GA Lawrenceville, Lal<ewood lnels. ... . . . .. 404-995-8642 
IL Downers Grove, Rockford Controls Co. 

312-960-2Q48 
IL Downers Grove, Rockford Controls Co. 

..............•.............•.......... 312-960-2447 
IN Fori Wayne, Rockford Controls Co. ... 312-960-2113 
MD Towson, Affilialed Technlg. .•......... 301-583-8822' 
MI Brighton, Rittat Corp. .....•.....•...... 313-229-7072 
MI Brighton, Aittal Corp./Chuck Marino .. 313-229-7072 
MN Shoreview, Ten-Tech ..........•...... 61~I-0274 
MS Jackson, Doby Assoc. ............•... 601-881-1138 
OH Cleveland, Rittal Corp.-Dwight Pa\taISOn 

..........................•............ 216-251-4676 
OH Columbus, Rittal Corp.-8cott Pudertlaugh 

..........................•.....•...•.. 614-764-1108 

RIDGE TOOl CO. SUb. Emerson Elec. Co., 400 Clark OH Springfield, Rittal Corp.-Hdqrs. .......• 513-325-1141 
St, Elyria, OH 44036, Tel: 216-323-5581, TELEX: 0243420 PA Exton (Phil), Rittal Corp.-Todd Devis 

RIFA, INC., 403 International Pkwy. Sle. 500, Richardson, 
TX 75081, Tel: 214-480-8300, TELEX: 735389 ERICS 
RCHN, FAX: 66().1059 ...•..............•...... 001949 

Local Sales Offices & Reps 
AL Huntsville, EMA, Inc. ..•............... 205-536-3044 
CA Garden Grove, Eisco Elctms. •..•..... 714-891-4621 
CA Los Attos, PEl ..•..................•.. 415-966-1803 
CA San Diego, Elsea Elctms. ....•..•..... 619-292-1771 
CT Seymour, Sturdy Corp. .. . . . . . . . . . . . . .. 203-88&-1480 
FL Indiatlantic, BurkeAssoc. ............. 305-723-0618 
FL Largo, Burke Assoc. ......•........... 813-536-4335 
FL N. Palm Harbor, Burke Assoc. Inc. .... 813-785-1954 
FL Oldsmar, Burke Assoc. Inc. ........... 813-786-8105 
IL Elk Grove Village, Carlson Elctms. SIs. 

· • . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . • . . .. 312-956-8240 
IA Cedar Rapids, Carlson Elec. SIs. Assoc. 

....................................... 319-3n-6341 
MD Hunt Valley, Eagle SIs. .. . . . . . . . . . . . • .. 301-666-3930 
MA Wellesley Hills, Sturdy Corp. .......... 617-235-2330 
MN Minneapolis, Holmgren Assocs. ....•.. 612-786-7641 
NV Reno, Unitronics ..... '" . . • . . . . . . . . . • • . 916-268-1737 
NJ Marlton, Naudain Assocs.. Inc. .•...... 609-983-5300 
NJ Pariin, JMR Sis. Inc. .................. 201-254-8484 
NY Latham, H. C. Johnson................ 518-383-2239 
NY Rochester, H.C. Johnson ............. 716-586-07n 
NY Wading River, JMR Sis. . . . . . . . . . . . . . .. 516-929-5756 
NC Raleigh, EMA, Inc. ...................• 919-647-6800 
TX Austin, Tesco, Inc. ......•...........•. 512-834-8374 
TX Dallas, Tesco, Inc .. " ................. 214-553-1200 
WA Redmond, EMG-E1ec. Mktg. Grp. ...... 206-882-Q962 
WI Milwaukee, Carlson EIctms-. Sis. ..•... 414-476-2790 

RIL ELCTRNS. INC. 125 Trtus Ave., P.O. Box H, 
Warrington, PA 18976, Tel: 215-EL5-1361; Empl.: 25 

.......•...........••...............•.. 215-524-7388 
AI Cranston, Rittal Corp.-Greg Derni~ian 

. . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . • . . . .. 401-942-3344 
TX Dallas, The Power Connecticn . .. .. . .. 214-357-8207 
can Toronto, Werner Pische~PTS Engrg. .. 416-642-8680 

FAX: 519-696-2670 
RITZ ElECTRONICS/ RElCO, 196 Queen St N. New 

Dundee, On\., Canada NOB 2EO, Tel: 519-696-2616; 
Empl: 30; SIs. Mgt: Leonard Snow; Dist. Mgr: Leonard 
Snow .... '.' . .. . .. .•.... ... .. .•. C-1089; 001950-1951 

Local Sales Offices & Reps 
CA Redondo Bch. ............•........... 213-316-9601 
CA Torrance, U.s. Power Converting Co. 

........•...................•..•....... 213-316-9964 
Can New Dundee, On\., Ritz EIctms. ....... 519-896-2616 

Local Distributors .~ 

CA Aedondo Beh. ........................ 213-318-9601 
CA Torrance, Leonard Snow & Assocs./US. Power 

.....•..................•......•.....•. 213-316-9984 
can New Dundee, On\., Aitz EIctms. ..•...• 519-896-2616. 

RlC ELECTRONICS, INC. 83 Radio Cir. Mt Kisco, NY 
10549, Tel: 914-241-1334, TWX: 71 ()'571-2103, FAX: 914-
241-1753; FSC No.: 12598; Empl: 75; SIs. Mg,: Phifip H. 
Wright; Dis!. Mgr: Sheldon Seissler/Joe Norelli 
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Manufacturers and Sales Offices Directory 
RMC POWER SEMICONDUCTOR, BBC, 2150 W. 6th 

Ave., Broomfield, CO 80020, Tel: 303-469-1883, 1-800-
992-0312, TELEX: 299745, FAX: 303-469-8394; EmpL: 16; 
SIs. Mgr: Dave Whitcomb; DIsl. Mgr: Dave Whitcomb 

RMF PRODUCTS, INC., 1275 Paramount Pkwy, P.O. Box 
520, Batavia, IL 60510, Tel: 312-879-0020, FAX: 312-879-
6749; EmpL: 11; SIs. Mgr: R Fri-.. ......... C·l635 

RMS COMPANY, Connector Division. 980 Osborne Ad., 
Minneapolis, MN 55432, Tel: 612-781>-1520, FAX: 612-
786-1771; Sis. Mgr: Jack M. Lundeen 

RMS ELECTRONICS INC, 50 Antin PI., Bronx, NY 10462, 
Tel: 212-892-6700, 800-223-8312, FAX: 212-829-7740; 

. ErnpL: 50; DIsl. Mgr: Lee R Heller 

RMS TECHN, 11833 Bunker Blvd., Ste. 100, Newport News, 
VA 23601, Tel: 804-873-0100; FSC No.: 59606; EmpL: 42 

ROANWELL,l80VarickSt., New York, NY 10014, Tel: 212-
989-1090, TWX: 71()'581-8555; FSC No.: 82872; ErnpL: 
75, Sis. Mgr: Ken Dobbins; DIsl. Mgr: Ken Dobbins 

~ 
FlO ASSOCIATES 

FAX: 408-744-1521 
RO ASSOCIATES, INC., 246 Caspian Or, Box 61419, 

Sunnyvale, CA 94088, Tel: 409-744-1450, TWX: 91()'339-
9304; FSC No.: 24230; EmpL: 90; SIs. Mgr: R D. Okada 
....... ,.. . ...... .. . .. . . .. . ... ..... ... .. ... 001952-1957 

Local Sales Offices & Reps 
AL Huntsville, Lee Assocs. ............... 205-533-5896 
AZ. Phoenix, Tech. Sis. Inc. ............... 602-246-1614 
CA Los Angeles, West Coast Reps. . . . . . . . 714-558-8100 
CA San Francisco. Richards Assocs. ..... 409-297-3010 
CO Denver, F.G. Mktg. .................... 303-795-9176 
DC Washington, Gans & Pugh ............ 703-527-3262 
FL Orlando. Honeyco .................... 305-299-1222 
IL Chicago, Mar-eon Assocs.lnc. ........ 312-675-6450 
KS Lenexa, Midtec ....................... 913-541-0505 
MD BeHimore, Gens & Pugh .............. 703-527-3262 
MA Boston, Power Factor ................. 617-234-6415 
MN Minneapolis, R J Inc. .................. 612-866-3661 
MD St Louis, Midtec ...................... 314-275-6666 
NM Albuquerque, Fry-Gates, Inc. .......... 505-262-1525 
NY Mt Vernon, Sookin Assocs. ........... 914-968-8282 
OH Centerville, Omega Sis., Inc. .......... 513-434-5507 
PA Philadelphia, Gens & Pugh ........... 215-699-6655 
TX Dallas, Barry Sis. ..................... 214-234-0255 
TX Houston, Barry Sis. ................... 713-784-5860 
WA Saaltle, West Coast Reps. ............ 2lJ6.243-3340 
Can Missisauga, ant. T. W. Wilson SIs. .... 415-677-8200 
Can Vancouver, Be, Tracan EIcIm. Western Ltd. 

.. .. .. . . . . .. .. . . . . . . .. .. . .. . .. .. . .. . . .. 604-984-4141 

ROBBINS & MYERS, Motion Control Group, 1800 
Second St South, Hopkins, MN 55343, Tel: 612-931-2700, 
TELEX: 4310124; SIs. Mgr: Hany Webber; DIsl. Mgr: 
Marshall French 

ROBERT SHAW INSTRUMENT DIV, Kendall Lane, 
Natick, MA 01760, Tel: 617-875-9711, TWX: 71()'34&-
0398, FAX: 617-872-8437; EmpL: 600; SIs. Mgr: David 
LeBlanc 

ROBINSON-HALPERN, Teleflex, Inc., One Apollo Ad., 
P.O. Box 248, Plymouth Meeting, PA 19462-0248, Tel: 215-
825-9200, TWX: 510-86().8637; FSC No.: 12400; Ernpl.: 
80; SIs. Mgr: Robert C. Rehbom, Prod. Mgt. 

FAX: 812-945-0804 
ROBINSON NUGENT, INC, 800 East .8th St., New 

Albany, IN 47150, Tel: 812-945-0211, TWX: 81 ().54().4OB2; 
ErnpL: 567; Sis. Mgr: Terry Johnson; Dist. Mgr: Vic 
Sicoone ... .'.............................. C.1527-1530 

Local DistributolS 
Me Maryland Heights, LCornp ............. 314-291-8200 

ROBISON ELECTRONICS, P.O. Box 8121, San Luis 
Obispo, CA 93403-8121, Tel: 805-544-8000, FAX: 805-
544-8091; FSC No.: 19080; EmpL: 45 

ROCHESTER INSTRUMENT SYSTEMS, 255 N. Union 
St., Rochester, NY 14605, Tel: 71&-263-7700, TELEX: 
978457, TWX: 82971, FAX: 71&-282-4777; ErnpL: 330 

ROCKLAND INSULATED WIRE & CABLE. 87 
Broadway, Haverstraw, NY 10927, Tel: 914-429-3103, 
FAX: 914-947-1712; FSC No.: 12111 

ROCKLAND SCIENTIFIC CORPORATION, 10 Volvo 
Or, Rockland IndL PI<, Rockleigh, NJ 07647, Tel: 201-767-
7900, TWX: 71()'991-9852; ErnpL: 60; SIs. Mgr: M. 
Schiavone 

ROCKWELL FILTER PRODUCTS. 2990 Airway Ave., 
Coste MeSa, CA 92626, Tel: 714-841-5311, TELEX: 
685532 (COLLINS CSMA), FAX: 714-841-5380; FSC No.: 
2X491; ErnpL: 75; SIs. Mgr: Bob Johnson 

ROCKWELL INT'L, 4311 Jamboree Ad., Newport Beach, 
CA 82660, Tel: 80().854-8099, TWX: 91()'591-1654; FSC 
No.: 34576; ErnpL: 1995; Sis. Mgr: K MacDonald; Dis!. 
Mgr: K Foster 

ROCKWELL INTERNATIONAL 
TELECOMMUNICATIONS, 1200 N. Alma Ad., 
Richardson, TX 75081, Tel: 214-996-5000, TELEX: 73-307, 
73-2490, TWX: 91 ()'867-4709; EmpL: 7,000; SIs. Mgr: Phil 
Ritzmann 

RODALE ELCTRNS. CORP, 603 Chestnut St., Garden 
City, NY 11530, Tel: 51&-222-0050, TWX: 51()'222-0274; 
SIs. Mgr: John B. Clement 

RODELCO ELECTRONICS CORP, 111 Haynes Ct, 
Ronkonkoma, NY 11779, Tel: 51&-981-0900; EmpL: 44 

ELECTRONICS. INC. 

FAX: 415-326-1993 
ROD-L ELECTRONICS, INC., 1098 Hamilton Ct, Menlo 

Park, CA 94025, Tel: 415-322-0711, TWX: 296210; EmpL: 
20; SIs. Mgr: Torn Cooke ................ 00131&-1317 

Local Safes Offices & Reps 
CA Menlo Park, ROO-L (factory) .......... 415-322-0711 
CO Conifer, Energy Equip. SIs. ............ 303-972-3335 
IL Elk Grove, Loren Green Assocs. ...... 312-593-0282 
IN Indianapolis, Loren Green Assocs. .... 317-293-9827 
KS Lenexa, Midtec Assocs. ............... 913-541-0505 
MD Cockeysville, Sci. Reps. .. .. .. .. .. .. .. . 301-321-1411 
MA Reading, Scheinfein Assocs. .......... 617-944-2304 
MI Detroit, Micro Sis ..................... 313-464-4520 
MN Minneapolis, Hei-Li1e Sis .............. 612-861-6051 
MD St Louis, Midtec Assocs. ............. 314-275-8666 
NJ Fairfield, Addern Sis. .................. 201-882-0993 
NJ Pennsauken, Sci. Reps. ............... 609-662-5222 
NY De Wilt, DB Assocs. .................. 315-446-0220 
OH Centerville, Micro SIs. ................. 513-433-8171 
OH N. Olmsted, Micro Sis ................. 2t&-734-3080 
OK Tulsa, Spectra Sis .................... 915-663-7188 
OR Beever1on, Core II Mktg .. .. .. .. .. .. ... 503-641-0877 
TX EI Paso, Venturesearch . . . . . . . . . . . . . .. 915-594-4094 
TX HousI9n, Spectra Sis. . .. .. .. .. .. .. .. .. 713-27()'8212 
TX Richardson, Spectra Sis. .............. 214-234-3600 
VA Fairfax, Sci. Reps. .................... 703-385-0600 
WA Redmond, Core II Mktg ............... 2lJ6.885-4344 
WA Spokane, Core II Mktg ................ 509-922-2971 
WV Pittsburg. Micro Sis ................... 412-471-0105 
Can Ontario, Webster Inslrs. Ltd. . . . . . . . . . .. 415-625-0600 

Local DistributolS 
CA Menlo Park, RcxH. (Factory) .......... 415-322-0711 
Can Ontario, Webster Inslrs. Ltd . . . . . . . . . .. 41 &-625-0600 

ROEAN INDUSTRIES, INC, 12970 Branford, S1e. C, 
Pacoima, CA 91331, Tel: 818-767-7047, TELEX: 758630, 
FAX: 818-768-4974; EmpL: 8 

ROEDERSTEIN ELCTRNS, INC, P.O. Box 5588, 
S1aIesville, NC 26677, Tel: 704-872-8101, TELEX: 240802, 
TWX: 301-240802, FAX: 704-872-8023; SIs. Mgr: Rick 
Price; DIsl. Mgr: Fred Fernandez 

ROGAN, 3455 Woodhead Dr, Northbrook, Il 60062, Tel: 
312-498-2300, 800-423-1543, FAX: 312-498-2334; FSC 
NQ.: 86797; EmpL: 100; Sis. Mgr: D. Pellelier; DIsl. Mgr: 
D. Pelletier 

ROHMC 
ROGERS CORP, Bus Products Division. 5750 East 

McKellips Ad., Mesa, AZ. 85205, Tel: 602-830-3370, FAX: 
602-830-3370 

ROGERS CORPORATIdN, Circuit Components Div, 
2400 S. RooseveH St., Tempe, AZ. 85282, Tel: 602-967-
0624, FAX: 602-967-9385 

ROGERS CORPORATION, Circuit Materials Div, Box 
4000, Chandler, AZ. 85244, Tel: 602-963-4584, FAX: 602-
732-9381 

ROGERS CORPORATION, Flexible 
Interconnections Div, Box 700, Chandler, AZ. 85244, 
Tel: 602-963-4584, TELEX: 140-223, TWX: 91 ()'95().1961 , 
FAX: 602-963-4584 (ext 521) 

ROGERS CORPORATION, Microwave Materials 
Div, 100 S. RooseveH Ave., Chandler, AZ. 85244, Tel: 602-
961-1382, FAX: 602-961-1302 

ROGERS CORPORATION, Molding Materials Div, 
P.O. Box 550, Manchester, CT 06040, Tel: 203-646-5500, 
FAX: 203-84&-5503 

ROGERS CORPORATION, Soladyne Div, 7447 
Convoy Ct, San Diego, CA 92111, Tel: 619-279-7872, FAX: 
619-277-9105 

ROGERS CORPORATION, Special Products Div, 
645 W. 241h St., Tempe, AZ. 85282, Tel: 602-967-0624, 
FAX: 602-986-8851 

ROGERS CORP, One Technology Or, Rogers, CT 06263, 
Tel: 203-774-9605, TWX: 710-448-0047; ErnpL: 2500; SIs. 
Mgr: Paul L Anderson 

ROHDE & SCHWARZ, INC, 4425 Nicole Drive, Lanham. 
MD 20706, Tel: 301-459-8800, FAX: 301-459-2810; FSC 
No.: 82199; EmpL: 65; Sis. Mgr: David R Cook 

ROHM CORP, 8 Whatney, Irvine, cA 92718, Tel: 714-855-
2131, TWX: 91 ()'595-1721; ErnpL: '125; SIs. Mgr: AI 
Kirwan; DIsl. Mgr: AI Kirwan 

ROHM CORPORAllON, 8 Whatney,lrvine, CA 92718, Tel: 
714-855-2131, TWX: 91()'595-1721, FAX: 714-855-1669; 
ErnpL: 125 
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ROLMS 
HOLM SYSTEMS DIVISION, IBM Corp., 4900 Old 

Ironsides Dr. MIS 605, Santa Clara, CA 95054, Tel: 408-
986-1000; Empl: 4,100; DisI. Mg,: Ken BatorsI<i 

ROL YN OPTICS CO. 706 Arrowgrand Circle, Covina, CA 
91722-2199, Tel: 818-915-5707/5717, TELEX: 67-()360, 
FAX: 818-915-1379 

ROSE ELECTRONIC, INC. Energy Products Group, 
2461 Autumn Vale Dr. San Jose, CA 95131, Tel: 408-263-
2934, FAX: 408-263-4263; Empl: 13; Sis. Mg,: Ted 
Williams; DisI. Mg,: Ted Williams 

ROSE ENCLOSURES SYS., INC., 12140 Parldawn Dr. 
Rockville, MD 20852, Tel: 301-984-1783, TELEX: 908-107 

• Resi Rove, FAX: 301-984-8870; FSC No.: 4Y520/C0242; 
Empl: 35; SIs. Mgr: Warren Hudacek .......... C·1090 

Locsl Sales OffIces & Reps 
AL Adamsville, Sou1h Rep .. , .... . .. .•. ..• 205-674-3056 
CA Irvine, Comp. Mktg. ................... 714-951-5950 
FL TII/I1PI1. Florida Comp. Sis .•.......... 813-960-7044 
GA Atlanta, Sou1h Rep ................... 404-262-6942 
Il Chicago, Paddock Mktg. .............. 312-452-7852 
IA Cedar Rapids, Tech. EIctms. .......... 31 ~388-5443 
NY Rochester, J. G. Welch Assocs. ....... 716-244-1100 
NC Kernersville, Heritage Sis ............. 91~996-4374 
OH Chegrin Falls, Pine Sis ........ , ...... 216-247-6198 
PA Frazer, ICI ............................ 215-88~0 
WA Federal Way, K R. Jensen Sis. ... . . ... 206-874-2772 
WI Milwaukee, Taylor Mktg. .............. 414-332-1211 

Local Distributors 
can Vancouver, Be, Mernco . . . . . . . . . . . . . .. 604-590-1553 

ROSEMOUNT CORP. Sensall/National Sonies, 250 
Marcus Blvd., Hauppauge, NY 11788, Tel: 516-273-6600, 
FAX: 516-213-6651; Empl: 140; SIs. Mg,: V. McCormack 

ROSEMONT-NASHVILLE, INC. See Chromalox 
InSirs. & Controls 

ROSS ENGINEERING CORP., 540 Westchester Dr. 
CempbeII, CA 95008, Tel: 408-377-4621, TELEX: 858840, 
TWX: 91 ()'590-6033; FSC No.: 23598; Empl: 45; Sis. Mgr: 
Hugh C. Ross .................................. 8·1577 

ROTEK INSTRUMENT CORP. 390 Main St, Waftham, 
MA 02254, Tel: 617-~11, TELEX: 926034; FSC No.: 
08878; SIs. Mg,: Eliot Warner 

ROTORQUE TECHNOLOGY CORP. 47915 
Westinghouse Drive, Fremont, CA 94539, Tel: 415-65~ 
1552, FAX: 415-65~1601; Empl: 20; SIs. Mg,: Beth 
Doolin 

ROWE INDUSTRIES, INC. 6225 Benore Rd., P,O. Box 
6877. Toledo, OH 43612, Tel: 41~7~9761, TWX: 81()' 
442-1734; FSC No.: 82878; Empl: 89; Sis. Mg,: D. L 
Mang; Dist. Mgr: D. L Mang ...... C.1532-1534, 1905 

RTE AEROVOX INC., 740 Belleville Ave., New Bedford, 
MA 02745, Tel: 617-994-9661, TWX: 71()'344-6985, FAX: 
617-994-9635; FSC No.: 4K459; Empl: 850; Sis. Mg,: 
Jack Chmura; Dist. Mgr: Bob R~chie .... A.1688-1690 

Local Sales Offices & Reps 
AL Huntsville, 20th Century Mktg. ........ 205-533-9281 
AZ Scottsdale, Interstate Mktg. •.......... 602-244-9050 
CA Campbel~ Luscombe Engrg. Co. ...... 408-37()'202O 
CA San Diego, Bestronlcs, Inc. . . . . . . . . . . .. 714-452-5500 
CA Woodland Hills, interstate Mktg. .. . . . .. 818-683-7606 
CO Uttleton, MFlC. ....................... 303-794-4684 
CT North Haven, JE Boeing Co. ......... 203-23~5369 
DE Greenville, H. Anderson . . . . . . . . . . . . . .. 302-655-2917 
FL Oriando, EP.M. Corp .................. 305-425-6149 
GA IIIorc{oss, 20th Century Mktg. ......... 404-446-1999 
IL Elk Grove Village, Carlson EIctm. SIs. 

IN 
IN 
IA 
MD 
MA 
MI 
MN 
MO 
NM 
NY 
NY 
NY 
NC 
OH 
OH 
OH 
OK 
PA 
TN 

312-956-8240 
Ft Wayne, F. J. Cempisano Co ........ 21~747-2633 
In<ianapolis, F. J. Campisano Co. ..... 317-253-7651 
Cedar Rapids, Carlson EIctm. SIs...... 31~377-6341 
Monkton, lmagitron Sis Co. ........... 301-374-5600 
Chelmsford, J. E. Boeing Co. . . . .. . .. .. 617-256-5800 
Farmington Hills, Carrier & Gable ..... 313-477-8700 
Minneapolis, Comstrand .............. 612-788-9234 
Grandview, Beneke & McCaul ........ 816-765-2998 
Albuquerque, Hewitt & Assocs. ....... 505-~7746 
fthaca, a Dean ....................... 607-257-1111 
Melville, Comtronlc Assocs. ........... 516-24~505 
Wappingers Falls, Bob Dean . . . . .. . . .. 914-297-6406 
Matthews, R. G. Sis. ..•..•............ 704-847-0049 
Cincinnati, F. J. Cempisano Co. ....... 513-574-7111 
Cleveland,F.J. Cempisano Co. ........ 216-74~5550 
Dayton, Schmidt & Assocs. ........... 513-293-8852 
Tulsa, Ammon & RiZos Co. ........... 918-663-8788 
Coraopolis, F.J. Campisano Co. .... ,:. 412-264-5151 
Knoxville, 20th Century Mktg., Inc. ..... 615-966-2099 

Manufacturers and Sales Offices Directory 
TX Austin, Ammon & Rizos " . . . . . . . . . . . .. 5.12-454-5131 
TX Houston, Ammon & Rizos Co ......... 713-781-6240 
TX Richardspn, Ammon & Rlzos ......... 214-644-5591 
WI Milwaukee, Canson Elctm. SIs. ........ 414-476-2790 
E.XP Santurce, PR, J. E. Boeing Co. ........ 8~ 722-6942 

Local Distributors 
AL Huntsville, Marshallinds. ........... ".. 205-881-9235 
AZ Phoenix, Arizona Camps. Co. ......... 602-26~5655 
AZ Phoenix, EIctm. Supp. . . . . . . . . . . . . . . . .. 602-276-1199 
AZ Phoenix, Future Elctrns. .............. 602-968-7140 
CA Chelsworth, Future/Celec ............ 818-7OG-0914 
CA Chatsworth, Marshallinds. ............ 818-407-4150 
CA EI Monte, Marshallinds. .............. 818-45~5590 

CA Hayward, Kea Elctms. ................ 415-687-2900 
CA Irvine, Future EIctms. ................. 714-25G-4141 
CA Irvine, Integrated Elctms. Corp. ........ 714-837-9960 
CA Irvine, Marshall Inds. .................. 714-458-5395 
CA Milpitas. Marshall Inds. . . . . . . . . . . . . . . .. 408-943-4600 
CA Milpitas, Projections Unftd., Inc. ....... 408-748-9280 
CA Rancho Cordova, Marshall Inds. ...... 916-635-9700 
CA RiVerside, Elctrn. Supp. Co. ........... 213-626-6795 
CA Sacramento, Integrated Elctms. Corp. 

. . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .. 918-424-5297 
CA San Diego, EIctm. Supp. Co. . ........ , 61 ~693-8222 
CA San Diego, Future/Celec ............. 61 ~278-5020 
CA San Diego, Marshallinds. ............. 619-578-9606 
CA San Diego, Projections Unftd., Inc. . . . .. 618-453-7900 
CA San Jose, EIctm. Supp. Co. ........... 408-297-3726 
CA San Jose, Future/Celec .............. 408-434-1114 
CA San Jose, Integrated Elctms. Corp. . . .. 408-435-1000 
CA Tustin, Projections Unftd., Inc. ......... 714-544-2700 
CA Westlake V~ Distell JACO ............ 605-495-9998 
CO Denver, Integrated Elctrns. Corp. ...... 303-292-5537 
CO Thornton, Marshall Inds. .............. 303-451-8383 
CO Westminster, Future Elctms. .......... 303-65()'0123 
CT Bethe~ Future Elctrns. ................ 203-624-0105 
CT E. Haven, J-V Elctrns. ...... . . . . . . . . . . .. 203-469-2321 
CT Meriden, JACO Elctms. ............... 203-235-1422 
CT Wallinglord, Cronin Elctms. ........... 203-265-3134 
CT Wallingtord, Marshall Inds. ............ 203-265-3822 
FL Aftamonte Springs, Future Elctms. .... 305-767-8414 
FL Clearwater, Future Elctms. ...... ,..... 813-578-2770 
FL Ft Lauderdale, Marshallinds. ......... 305-928-0661 
FL Ft Lauderdale, NRC Elctms. .......... 305-772-4500 
FL Melboume, GAS/Rome Elctrns. ...... 305-242-8151 
FL Orlando, Marshall Inds. ............... 305-841-1878 
GA Augusta, Dixie EIctms. ................ 404-722-2055 
GA Norcross. Future EIctms. ............. 404-441-7676 
GA Norcross. Marshallinds. ." .. " 404-923-5750 
ID Boise, Redar Elec. Co. ................ 208-336-2227 
IL Hoffman Estetes, Integrated Elctms. Corp. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 312-843-2040 
Il Mt ProSpect, Magnuson Elctms. ...... 312-956-0700 
Il Schaumberg, Future Elctms. .......... 312-682-1255 
IL Schaumberg, Marshallinds. .......... 312-49()'0155 
IL Schaumburg, QPS Elctrns. . . . . . . . . . . .. 312-884-6620 
IL W. Chicago, PEI/Genesis ............. 312-232-0394 
IN Indianapolis, Magnuson Elctms. ....... 317-247-5108 
IN Indianapolis, Marshallinds. ........... 317-297-0483 
IN Indianapolis, PEl/Genesis ............ 317-637-5571 
IN South Bend, PEI/Genesis.. ........... 21~287-2911 
IA Cedar Rapids, DEE Elctms. ........... 31 ~365-7551 
KS Lenexa, Marshallinds. ................ 913-492-3121 
KS Overland PIt, Franklin Elctms. Co. .... 913-888-4982 
MD Bellimore, PEI/Genesis ............... 301-52~2200 

MD Columbia, Future Elctms. ............. 301-995-1222 
MD GMhersburg, Marshall Inds. .......... 301-84()'9450 
MA Burlington, TLC Comps. Corp. ........ 617-273-0140 
MA Needham, Cronin EIctms. . . . . . . . . . . . .. 617-44~5000 
MA Westborough, Future EIctms. ......... 617-366-2400 
MA Wilmington, JACO Elctrns. ............ 617-273-1860 
MA Wilmington, Marshallinds. ............ 617-658-0810 
MI Benton Harbor, PEI/Genesis ......... 616-927-3519 
MI Livonia, Chelsea 1nds./R.S. Elctms. ... 313-525-1155 
MI Livonia, Future Elctms. ............... 313-261-5270 
MI Livonia, Marshallinds. ............ ,... 313-525-5850 
MN Eden Prairie, Future Elctms. .......... 612-944-2200 
MN Plymouth, Marshall Inds. .............. 612-55~2211 
MO Maryland Hgts., Chelsea Inds. ......... 314-997-7709 
MO St Louis, Franklin Elctrns. ............. 314-993-5333 
NH Hudson, C & H Elctms. ............... 603-882-1133 
NH Manchester, Cronin EIctms. . . . . . . . . . .. 603-624-0105 
NJ Camden, GRS Elctms. ................ 609-964-8560 
NJ Camden, PEI/Genesis ................ 6O~541-4200 
NJ Clifton, J-Mar Elctrns. ................. 201-772-6400 
NJ Fairfield, Future Elctrns. .......•....... 201-227-4346 
NJ Fairfield, Marshallinds. ............... 201-882-0320 
NJ Mt Laurel, Future EIctms. . . . . . . . . . . . .. 60~ 778-7600 
NJ Mt Laurel, Marshallinds. ............. 60~234-91 00 
NJ Rutherford, JACO Elctms. . . . . . . . . . . . .. 201-942-4000 
NY Hauppauge, Future Elctrns. ........... 516-234-4000 
NY Hauppauge, JACO Elctrns. ............ 516-273-5500 
NY Hauppauge, LI. Marshallinds. ........ 516-273-2424 
NY Johnson CiIy, Marshallinds. .......... 607-798-1611 
NY Liverpoo~ Future Elctms. ............. 315-451-2371 
NY Rochester, Future Elctms. ............ 716-272-1120 
NY Rochester, Marshall Inds. ............. 716-235-7620 
NY Rome, Rome Elctms. ................. 315-337-5400 

NC Charlotte, Dixie EIctms. .'.............. 704-377-4348 
NC Raleigh, Marshallinds. .... , .. . ... . . . .. 919-678-9882 
NC Winston-Salem, Dixie EIctms. ......... 91~724-5961 
OH Akron, AESCO ........................ 216-762-6818 
OH Columbus, AESCO ................... :/ 614-882-6762 
OH Dayton, Marshall Inds. ............ ~ 513-236-6088 
OH Solon, Marshall Inds. .. . . . . . . . . . . . . . . .. 216-248-1788 
OR Beaverton, Future Elctms. ............ 503-645-9454 
OR Beaverton, IntegratedEIctms. Corp. ... 503-641-1690 
OR Beaverton, Marshall Inds. ............. 503-643-5555 
OR Portland, Radar Elec. Co. ............. 503-232-3404 
PA Comwell Hgts., PEI/Genesis . . . . . . . . .. 215-673-0400 
PA McKean, Advacom, Inc. ............... 814-476-7774 
PA Pittsburgh, Marshall Inds. " .............. 412-963-0441 
SC Columbia, Dixie Elctrns. . . . . . . . . . . . . . .. 803-77~5332 
SC Greenville, Dixie Elctms. .............. 803-297-1435 
TN Gray, Dixie EIctms. ................... 615-477-3838 
TN Knoxville, Dixie Elctrns. ............... 615-938-4131 
TX Austin, Marshallinds. ................. 512-837-1991 
TX Carrolfton, Marshall Inds. ............. 214-77G-0616 
TX EI Paso, Marshall Inds. . . . . . . . . . . . . . . .. 915-593-0706 
TX Houston, Marshall Elctms. ............ 713-895-9200 
TX Richardson, JACO Elctms. ............ 214-235-9575 
LIT N. Seft Lake CiIy, Integrated Elctms. Corp. 

............ , .......................... 601-29~1869 
UT Seft Lake CiIy, Future Elctms. .. . . . . . .. 801-972-8489 
UT Saft Lake CiIy, Marshallinds. ......... 601-465-1551 
WA Bellevue, Intagrated Elctrns. Corp. .... 206-455-2727 
WA BelleVUe, Marshalllnds. ............... 206-641-6800 
WA Redmond, Future Elctms. ............. 206-681-8199 
WA Richland, Radar EIec. Co. ............. 5~943-8336 
WA Seattle, Radar Elec. Co ................ 206-282-2511 
WA Spokane, Radar EIec. Co. ............. 609-747-3053 
WI Brookfield, Marshallinds. ............. 414-797-8400 
WI Milwaukee, Marsh Elctms. ............ 414-475-6000 
Can Calgary, Alberta, Future EIctms. . . . . . .. 403-235-5325 
Can Downsville, Ont. Future Elctms. ....... 416-638-4771 
Can Edmonton, Alberta, Future Elctms. .... 403-438-2858 
Can Ottawa, Ont. Future EIctms. .......... 613-820-6313 
can Pointe Claire, Que., Future Elctms. .... 514-694-7710 
Can Scarborough, Ont, Carsten Elctms. ... 418-495-9999 
Can St Fox, Que. Future Elctms. .......... 418-682-6092 
can Vancouver, Be, Future Elctms. ........ 604-294-1166 
Can Winnipeg, MeMoba, Future Elctms. ... 204-786-7711 

RTE DEL TEC CORP., 2727 Kurtz SL San Diego, CA 
92110, Tel: 61~291-4211, 60().854-2658, TELEX: 91()' 
335-1241; FSC No.: 52297; Empl: 200; Sis. Mg,: Jeff 
Frank 

IXlfl&POWERIMATE 

FAX: 619-291-2584 
RTE POWER/MATE, 2727 Kurtz St, San Diego, CA 

92110, Tel: 60().943-8544, 61~~3800, TWX: 91G-335-
1241; Empl: 175 ......................... 001958-1959 

RTRON CORP. 7324 Lawndale, Skokie,IL 60076, Tel: 312-
679-7180, TWX: 91 ()'223-081 0; FSC No.: 19130; Sis. 
Mg,: R. McLean 

FAX: 818-843-7953 
RTS SYSTEMS, INC" 1100 W. Chestnut St, Burbank, CA 

91506, Tel: 818-84()'7119, TELEX: 194855; Empl: 75; Sis. 
Mg': Shelley Brown Harrison; Dist. Mg,: Shelley Brown 
Harrison .....•................ ,. 8·1026; 001074·1075 

RUSH ENTERPRISES INC. 20 Hampshire Drive, Hudson, 
NH 03051, Tel: 603-886-9460; EmpL: 10; Sis. Mg,: 
Richard Mulcahy 

RUSH/HOUSTON, INC. 600 Kealrick, S1e C,40, Houston, 
TX 77060, Tel: 713-682-5151; Sis. Mg,: Fred Murphy 

RUSSTECH ENGINEERING COMPANY, INC. 23322 
(D) Madero Road, Mission Viejo, CA 92691, Tel: 714-472-
0880 

RUSTRAK INSTRUMENTS, Mark IV Company, Ffte. 2 
& Middle Rd., E. Greenwich, RI 02818, Tel: 401-684-6800, 
8OG-332-3202, TWX: 71 ()'387 -1500; Empl: 250; Sis. Mg,: 
John Olobri; Dist. Mg,: John Olobri 
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Manufacturers and Sales Offices Directory 
RUTHERFORD RESEARCH, Box 249, Rutherford, NJ TX HIouston, K-Tec (Kent) EIctms. •.••.... 713-78().7n0 

Spring. Battery Pak, Inc. •...........•... 713-367-9383, 
1-800-245-1136 

lIT Salt Lake City, Stand!ud Supp. Co. . . .. 801-468-3371 
VA Falls Church, Perrott Engrg. Labs, Inc. 

07070, Tel: 201-933-2091; Empl: 4; SIs. Mgr: Dr. A. TX 
Blanck; Dist. Mgr: Dr. A. Blanck 

RVS ELECTRONICS, INC, 40 Notth St. Middletown. NY 
10940, Tel: 914-342-3199, TELEX: 820n8; EmpI.: 15 

RYAN INTERNATIONAL CORP., 4800 Evanswood Dr, 
Columbus. OH 43~207, Tel: 614-885-3303; Empl: 30 
...•.......................•........••..•........ 001318 

RYE INDUSTRIES, INC, 125 Spencer P~ P.O. Box M, 
Mamaroneck, NY 10543, Tel: 914-698-0080; Empl: 50 

S A B NIFE, INC. Div. of Sonesson, P. O. Box 100, 
George Washington Hwy. Lincoln, RI 02865, Tel: 401-333-
1170,800-556-6764, TELEX: 92-9407; Empl: 150; SIs. 
Mgr: Alan Feo; Dist. Mgr: Alan Feo 

SABRE COMMUNICATIONS CORP, 3400 Hwy 75 N.. 
P.O. Box 536, Sioux City, IA 51102, Tel: 712-258-8690, 
FAX: 712-258-8250; FSC No.: 60348; SIs. Mgr: Jeny W. 
Audus; Dist., Mgr: Richard Krone 

SABRrrEC, 1733 Kaiser Ave.. Irvine, CA 92714, Tel: 714-
660-1970, TELEX: 678401, FAX: 714-86()'9136; FSC No:: 
58795; Empl: 35 

SAFE POWER SYSTEMS, 528 W. 21st St. Tempe, I\Z. 
85023, Tel: 602-894-6864 

SAFE POWER SYSTEMS, Acme Electric 
Corporation, 528 W. 21st St. Tempe, I\Z. 85282, Tel: 602-
894-6864, FAX: 602-921-0470; SIs.Mgr: Rod Pullen; Dist. 
Mgr: Jim Heidenreich 

SAFT AMERICA INC., Box 1886, Valdosta, GA 31601, 
Tel: 912-247-2331, TELEX: 547620, TWX: 81()'78&5886 
...... ........... .. .. .. . .. .... ... ... 001428, 1483-1490 

SAFT AMERICA INC., 107 Beaver C1., Cockeysville, MD 
21030, Tel: 301-nl-3200, TWX: 71 ()'862-2837 
.....................•.............. 001428,1483-1490 

Local Sales Offices & Reps 
CA Chatsworth, Mike Murphy, Zone Mgr. 

.. . . . .... .. . . . .. . .. . .. .. .. . . . . . . . •..... 81,8-998-0626 
CA Grenada Hills. Don Sandler ........... 818-360-1853 
CA Redwood City, John Marciano ........ 415-365-4539 
FL Boca Raton, Vince Malkiewicz ........• 305-395-1535, 

800-328-5049 
GA Mariella Doug Thompson, Zone Mgr. 

.. . . . . .. . . . . . .. . . . . . . . .. .. .. . .. .. .. .. .. 404-992-6950 
IL Carol Stream, Torn Roberts ..•........ 312-690-8Q35 
IL Oak Forest, Dan Misheck, Zone Mgr. 

MA W. Hanover, Chuck Dare ............ . 
MN Maplewood, George Pe1rich ......... . 
OH Brownsville, Roy Edgar .............. . 
PA Bensalem, Milton Batley ............ .. 

Local Distributors 

312-687-6690 
617-871-0204 
612-nO-OO82 
218-861-1877 
215-831-9520 

I\Z. Tempe. Anjon En1prs. ................. 602-894-1332 
CA Chatswot1h, Mil-Com Disllnc. ........ 818-998-3111 
CA Mountain View, Energy SIs. ........... 415-969-0800 
CA N. Hollywood, CH & M En1prs. ........ 818-98().7358 
CA San Rafae~ EIctms. Plus .............. 415-457-D468 
CO Englewood, Indl. Elctms. •............. 303-894-9444 
FL AItamonie Springs, TNR Tech. Inc. ..• 800-348-0601 
FL Ft Lauderdale, P A Inll ............... 305-588-5799 
FL Hialeah, Pro Battery Specialists . . . . . . . 305-944-8800 
GA Decatur. ELS Prods. .... 800-521-2903,800-334-5086 
IL Downers Grove, Telecomm. Dves. (TDI) 

. .. .. .. .. .. . . . . .. . .. .. ... 800-323-7307,312-971-3460 
IL Rosemont. Advent Elctrns. ............ 312-297-6200 
IN Indianapolis. Advent EIctms. .......... 317-872-4910 
IA Cedar Rapids, Advent Elctms. ........ 319-363-0221 
MA Billerica. A. W. Mayer ................. 617-229-2255 
MA Danvers. Generation EIctms. .. .. .. .. .. 617-7n-4866 
MA Middleboro. Glynn EIctms. ............ 617-947-4262 
MI Farmington Hills, Advent Elctrns. ...... 313-4n-1650 
MN MinneapoHs. D.C. Battery Prods, Inc. •. 612-721-6547 
NM Albuquerque, Alliance EIctms. •.••.... 505-292-3360 
NY Deer PI<, TNR Tech. Inc. ............. 518-242-4800 
NY Rochester, Masline EIctms. .........•. 718-548-5373 
NC Charlotte, Electro Sys.. Inc. .. . . • . •• . . . . 704-525-2421 
OH Cincinnati, Schuster Elctms. , . . . . . . . . .. 218-425-8134 
PA Bensalem. Avex EIctms. .............. 215-638-3300 
TN Mt June!, Batteries Unltd. ............. 615-754-8179 

. . . .. .. .... .. .. .. .. .. . .. .. . .. . .. .. .. . ... 703-532-0700 
WA Redmond, Energy Sis. (N.) .....•...... 208-863-2343 

SAFT AMERICA, INC., Portable Battery Divlsiol\ 
711 IndUstrial Blvd, Valdosta, GA 31601, Tel: 912-247-
2331, TELEX: 547-620; Empl: 1200; SIs.Mgr: R Bartmes 
•••....•.••.•..........•..•........• 001428,1483-1490 

Local Sales Offices & Reps 
CA Chatswot1h, SAFT America. Inc. • . . . . .. 818-998-0628 
CA Granada Hills, SAFT America, Inc. .... 818-360-1853 
CA Redwood City, SAFT America Inc. .... 415-365-4539 
FL Boca Raton, SAFT America, Inc. ...... 305-338-n3O 
GA Mariella SAFT America. Inc. ...•.••... 404-992-6950 
IL Carol Stream, SAFT America. Inc. .. . .. 312-690-8035 
IL Oak Forest SAFT America. Inc. ....... 312-687-6690 
MA Hanover, SAFT America. Inc........... 617-871-0204 
MN Minneapolis. SAFT America. Inc. ...... 612-no-ooa2 
OH Columbus, SAFT America. Inc. ........ 218-861-18n 
PA Philadelphia, SAFT America. Inc. ...... 215-831-9520 

Local DislJibutool 
I\Z. Phoenix. Lynnlronics ............•.... 602-433-0288 
I\Z. Tempe, Anjon En1prs. ................. 602-894-1332 
CA Carlsbad, Energy Concepts ........... 619-942-3144 
CA Chatswot1h, Mill Comm. Distrs.,Inc. ... 818-998-3111 
CA Mountain View, Energy Sis. ........... 415-969-0800 
CA N. Hollywood, C.H. & M ............... 818-98()'7358 
CA San Rafae~ EIctms. Plus .............. 415-457-D466 
CO Englewood, Industrial Elctms. •...•.... 303-694-9444 
FL Altamonte Springs, TNR Tech. ........ 800-346-0601 
FL Hialeah, Pro Battery .................. 305-944-8800 
GA DeCatur, ELS Prods. .................. 404-981-2288 
IL Downers Grove, Jabro Batteries ...... 312-964-9358 
IL Downers Grove, Telecomrns. Dves, Inc. 

.. .. .. . .. .. • . .. .. .. . .. . .. .. .. .. . .. . .... 800-323-7307 
MA Billerica, A. W. Mayer Co. Inc. ...•..... 8Q().225-6600 
MA Middleboro, Glynn Elctms. ............ 617-947-4282 
MI Livonia, R S. Elctms. ................. 313-525-1155 
MI Livonia, Vidcom ...................... 313-261-9444 
MN MinneapoUs. D. C. Battery Prods. Inc, 

NM Albuquerque, Alliance Elctms., Inc. ... . 
NY Deer Pari<, TNR Tech. Inc. .......... .. 
NY Flushing. W & VIi Assocs. ........... .. 
NC Charlotte, Eleclro Sys.. Inc. .......... .. 
PA Bensalem. Avex EIctms. Corp. •...•.•. 
TN Mt Julie!, Batteries Unlimited .....•... 
TX HIouston, Kent EIctms. ............... . 
TX Richardson, Kent EIctms. ............ . 
TX Spring. Battery Pk .................. .. 

. lIT 58ft Lake City, Standard Supp. Co .... . 
VA Falls Church, Perrott Engrg. Labs, Inc. 

612-721-6547 
505-292-3360 
518-242-4800 
718-961-2103 
704-525-2421 
8Q().345-1295 
615-754-8179 
713-78().7n0 
214-669-2600 
713-367-9393 
800-453-7036 

. . .. .. .. . .. .. .. .. .. .. . . . . . . . .. . .. . .. . .. 703-532-0700 
WA Redmond, Energy Sis. .. _..... .. .. .... 208-863-2343 

SAGE LABORATORIES, INC, 11 Huron Dr. Natick, MA 
01760, Tel: 617-653-0844, TWX: 71 ()'348-0390, FAX: 617-
653-5871; FSC No.: 07160; SIs. Mgr: Tony Cieri 

FAX: 219-262-8819 
SAIA INC" Dlv. of American ElectroniC 

Components. 1010 N. Main Street Elkhart. IN 48514, 
Tel: 219-262-4418, TELEX: 25-8482 
.................................... B'1252-1253,l660 

SAINT SWITCH, INC, 103 N. 11th Ave.,Box 604, St 
Charles, IL 60174, Tel: 312-377-3779, FAX: 312-3n-7436; 
FSC No.: 60198; Empl.: 3,0 

SAMARIUS PRECISION INSTRUMENTS, INC, 300 
Seymour Ave., P.O. Box 377, Derby, CT 06418, Tel: 203-
735-7405, TWX: 710-451-2495; FSC No.: 18065; Empl: 90 

saflltec 
FAX: 812-948-5047 

SAMTEC, INC., 810 Progress Blvd., P.O. Box 1147, New 
Albany, IN 47150, Tel: 812-944-6733, TWX: 81 ()'54().6733; 
FSC No.: 55322; Empl: 150; Sis. Mgr: Mike Hynes 
.. .. ..•.•• . .. ..•.. . ..•.. .. . .. .. . . .. . . .. .. .. (>1535-1545 

SAMTEC 

YOUR PARTNER FOR 
PORTABLE POWER 

Authorized Contract Distributor 
Assembler for SAFT IGOULD 

Rechargeable Batteries for 
Instruments and C-MOS 
and RAM Replacement 

• Custom Pack Service 
(48 Hours) 

• Same Day Shipments 

Nicad ... Gelyte ... Lithium 
Call Toll-Free (Outside PAl 

1-800-345-1295 
AVEX 
ELECTRONICS CORP. 
Portable Battery Division 
P.O. Box 1026 
Bensalem, PA 19020 
215-638-1515 (In PA) 
FAX No. 215-638-9108 

SEE OUR THREE FULL 

Need Batteries? 

mG 
TECHNICAl. INC 

The Battery People 

Authorized Distributor 
and Assembler For 

j ~~ i f / GOULD 
Specializing in 

Nicads, Gel Type Lithium 
Batteries 

Replacements In-stock 

Immediate Delivery 

TNR TECHNICAL INC. 
402 S. North Lake Blvd .. Suite 1016 

Altamonte Springs. FL 32701 

TOLL FREE 
1·800·346·0601 
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SAMTEC 

Local Sales Offic,,!, & Reps 
AL MadiS<)n; Southern Elec. Rep ... 
AZ Scottsdale, American Mktg., Inc. ...... . 
CA Anaheim, Westrep .................. .. 
CA Campbell, Kottmeier ................ .. 
CA FIlI'brook,· Gary ChilC\Ote Assocs. ..... . 
CO Boulder, Front Range Mktg. .......... . 
FL Coral Springs, Hai Elec. .............. . 
IL Lisle, W.G. Controls 
IN Indianapolis, Needler SIs. ............ . 
KS Parker, S. W. Wollard ................. . 
MD Gaithersburg, Naudain Assocs. ...... . 
MN Shorewood, Frank Anthony. Mktg. .... . 
Me St Louis, S.W. Wollard/Saunders ... . 
NM Albuquerque, C. T. Cariberg & Assocs. 

NY Greal Neck, CSA Tylinski Assocs. ... . 
NY Rochester, J. G. Welch .............. . 
NC Raleigh, B. T. Funderburk ... '.' ....... . 
NC Raleigh, Century Elec. . ............... . 
OH Medina, J. C. Hofstetter .............. . 
PA Huntington Valley, Inacker SIs. ....... . 
RI Warwick, Schumacher & Yarrington .. . 
TX Plano, High Tech SIs. ................ . 
UT Midvale, Front Range Mktg. .......... . 
WA Redmond, Quadra SIs. ............... . 
WI Mequon, Badgerep .................. . 
PR Caguas, K D. Tronics ................ . 
Can Oakville, Ont, HaRronics ............. . 

Local Distributors 
AL Birmingham, Forbes ................ .. 
AL Huntsville, Forbes .................. .. 
AZ Phoenix, Force Elec. ................ .. 
CA Buena Pk., Cypress .................. . 
CA Chatsworth, Milcomm ................ . 
CA San Diego, Cypress ................ . 
CA San Diego, Southland .............. .. 
CA Santa Clara, Cypress ................ . 
CA Sunnyvale, Abacus ................. .. 
CO Englewood, Indl. Elec, Inc. . .......... . 
CO Wheat Ridge, Cypress .............. .. 
CT East Haven, J.V. Elec ................. . 
CT Yatesville, Schaal, Inc. .............. .. 
FL Winter Pk., Deanco .................. . 
GA MarieRa, Deanco .................... . 
IL Addison, Be"ord Elec. .. ............ .. 
IN Carmel. Mex ........................ . 
MD Gaithersburg, Deanco ............... . 
MD Middletown, Current Comps. ......... . 
MA Burlington, Schaal, Inc ................ . 
MA Canton, Impect SIs. .................. . 
MI Grand Rapids, Calder Elclms. ........ . 
MN Hibbing, Minn Tech .................. . 
MN New Brighton, Parts 1 ............... . 
Me Kansas City, Elec. Supp. .. .......... .. 
Me St Louis, Franklin Elec. .. ............ . 
NJ Fairfield, Deanco .................... . 
NM Albuquerque, Walker EIec. ........... . 
NY Hauppauge, Broadline EIec. .......... . 
NY Ithaca, Deanco ...................... . 
NC Raleigh, Century Elec. .. ............ .. 
NC Raleigh, Deanco .................... .. 
NC Winstoo-Salem, Kirkman Elec. . ...... . 
OH Cincinnali, Schuster ................ .. 
OH Twinsburg, Schuster Elec ............ . 
OR Tualatin, Moore ...................... . 
PA McKean, Advacom .................. . 
PA Norristown, Century Elec. ............ . 
TX Dallas, Cypress ..................... .. 
TX Stafford, Southwest ................. .. 
VA Virginia Beh, Deanco ................. . 
WA Redmond Priebe Elec. .............. . 
WI Milwaukee, Marsh .................. .. 
Cen Montreal, Que, Ferro Technique ltd .. 
Can Scarborough, Ont, Carsten EIc1ms. Ltd 

205-461-8925 
602-948-2778 
213-404-3881 
408-371-8700 
619-728-7678 
303-443-4780 
305-752-7520 
312-963-5954 
317-255-6056 
91~98-6552 

301-258-5040 
612-474-2850 
314-576-4650 

505-888-3883 
516-466-9070 
716-244-1100 
919-646-2373 
919-782-2116 
216-241-4880 
215-947-5660 
401-884-5671 
214-612-0216 
601-566-2500 
206-883-3550 
414-241-9200 
809-746-0275 
416-844-2121 

205-251-4104 
205-837-1579 
602-437-1060 
714-521-5230 
818-998-3111 
619-292-5613 
619-578-6834 
408-980-2500 
408-732-2000 
303-694-9444 
303-431-2622 
203-469-2321 
203-269-3779 
305-671-5100 
404-429-0126 
312-691-1100 
317-646-1323 
301-948-5444 
301-473'5333 
617-272-1506 
617-821-1500 
616-698-7400 
218-262-5228 
612-633-8079 
816-931-0250 
314-993-5333 
201-575-7960 
505-883-2992 
516-231-4100 
607-257-4444 
919-792-2116 
919-851-2065 
919-722-9131 
513-489-1400 
216-425-8134 
503-692-5333 
814-476-7774 
215-831-5400 
214-869-1435 
713-240-4000 
804-499-3322 
208-881-2383 
414-475-6000 
514-341-3450 

. . .. . .. . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . .. 416-495-7705 
Can Surrey, BC, Memco ................... 604-59D-1553 

S & EI MANUFACTURING, Box 832, Northridge, CA 
91324, Tel: 818-349-4111, TWX: 91D-493-1252; FSC No.: 
24152; EmpL: 65 

SANDERS ASSOCIATES, INC., ECBD, A Lockheed 
Company, 955 Perimeter Rd, Manchester, NH 03108-
8500, Tel: 603-645-5548, TWX: 71D-22D-1645; FSC No.: 
31837; EmpL: 760; Sis. Mgr: James Korcuba; Dis/, Mgr: 

. James Korcuba 

SANDERS ASSOCIATES, INC., A Lockheed 
Company, EMC Dept, 95 Canal St, Nashua, NH 03061-
2004, Tel: 603-885-3602, TELEX: 94-3430, TWX: 71 D-228-
1894, FAX: 603-885-2066; FSC No.: 94117; Sis. Mgr: 
(EMC) R. Bossari ' 

SANDERS ASSOCIATES, INC., MICROWAVE, 955 
Perimeter Rd, Manchester, NH 03108, Tel: 603-645-6000 
Ext 4299, TELEX: 71D-22D-1845; Empl.: 760; Sis. Mgr: 
James C. KOi'CUba 

Manufacturers and Sales Offices Directory 

sa. H INDUSTRIES, INC. 

FAX: 215-822-3417 
S & HINDS., 2257 North Penn Rd, Hatfield, PA 19440, Tel: 

215-822-7211; Empl.: 50; Sis. Mgr: Frank Picciano 
.. , ........ , ......................... ,,'" 001960,2150 

SAN FERNANDO ELEC. MFG., SFE Technlg, 

SANFORD-MILLER CORP., 8 John St, Lynbrook, NY 
11563, Tel: 516-593-2025, 800-645-5900; EmpL: 10 

SAN FRANCISCO CUSTOM LABEL., 999 Blandford 
Blvd, Redwood City, CA 94062, Tel: 415-573-8365; Empl.: 
27; Sis. Mgr: D. R. Zamzow 

SANKEN ELECTRIC CO., LTD., Overseas 
Operations, 1-22-8 Nishi-lkebukuro, Toshima-ku, Tokyo, 
Japan 171, Tel: 03-986-6164, TELEX: 272-2323 SANKEN 
J; FSC No.: 03-986-8637; Empl.: 4,830; Sis. Mgr: K 
Imaizumi; Dis/. Mgr: Kerry Ochiai 

SAN-O INDUSTRIAL CORP., 85 Orville Dr., Bohemia, NY 
11716, Tel: 516-567-5556, TWX: 51D-228-7701, FAX: 516-
567-5128; Empl.: 50; Sis. Mgr: S, Terry/P. Wernick/A 
Konon 

SANTA BARBARA RESCH. CTR., 75 Coromar Dr., 
Goleta, CII 93117, Tel: 805-968-3511, TELEX: 91 D-334-
1885, TWX: Hacsbar; EmpL: 2025; Sis. Mgr: OK Smith 

SANTA FE TEXTILES, Barcel Wire & Cable, 3151 W. 
Adams St, Santa Ana, CA 92704-5883, Tel: 714-751-7733, 
TELEX: 91 D-595-1959; FSC No.: 31415; Empl: 20; Sis. 
Mgr: Mike Ross 

s~o 
SANYO ENERGY CORPORATION 

FAX: 619-690-2122 
SANYO ENERGY CORP., 1201 Sanyo Ave., San Diego, 

CA 92073, Tel: 619-69D-6620; EmpL: 500; Sis. Mgr: 
Joseph A Carcone " .............. ,............ 0.1491 

Local salas Offices & Reps 
CA San Diego, Sanyo Energy .. " " .. .. ... 619-89().6620 
CO Denver, West Inc. , .............. " .... 303-477-8180 
FL Gainesville, Sanyo Energy .... ".,.... 904-376-6711 
IL Bensonville, Sanyo Elec., Inc. ......... 312-595-5600 
MN Edina, Hanna-Lind Ltd ..... , , .... , . . .. 612-925-5700 
NJ Little Ferry, Sanyo Energy ...... ".... 201-641-2333 
TX Austin, Swearingen SIs. ....... , ...... , 512-339-8683 
UT Centerville, West Inc .................. 801-295-5544 
UT SaIl Lake City, Stand Supp ..... , .... ,. 801-486-3371 

Local Distributors 
CA Long Beh, Bettery Specialists ...... " 213-437-1809 
CA San Jose, Powell Elclrns. ... , .... , .. ,' 408-943-9020 
CO Denver, Car-Go Battery Co .•..... , . . .. 303-296-8763 
MA Stoughton, Adcour .................... 617-784-8123 
NJ Clifton, Engrd Assemblies .... "...... 201-34D-06OO 
NC Raleigh, Engrd. Assemblies ........... 919-79().97oo 
NC Winston-Salem, Progressive Technlgs. 

OR Aloha, Elctm. Concepts ", .. ""',, .. , 
PA Philadelphia, Powell EIcIms. ........ . 
TX Houston, Kent Elclms. .............. .. 
WA Seattle, Rep West "" .. , .... " ...... . 

919-761-1375 
503-642-9715 
215-365-1900 
713-78D-7770 
206-283-8351 

SANYO SEMICONDUCTOR CORP, 7 Pearl' Ct, 
Allendale, NJ 07401, Tel: 201-825-6080, TELEX: 135138 
SANYOSEMI ALNJ; Empl.: 22; Sis. Mgr: Koichi Takahashi; 
Dist. Mgr: Aki Goto 

SAPHIKON, INC., 51 Powers St, Mmord, NH 03055, Tel: 
603-673-5831, TELEX: 95-3087, FAX: 603-673-1256; 
EmpL: 32; SIs. Mgr: Paul SulUvan 

SARONIX, 4010 Transport at San AntoniO, Palo ARo, CA 
94303, Tel: 415-856-6900, TELEX: 348465, FAX: 415-856-
4732; FSC No.: 61441; Empl.: 32; Sis. Mgr: Dean Ransom; 
Dis/. Mgr: Dean Ransom., ... ,., ........ A·1458-1462 

Local sales Offices & Reps 
AL Huntsville, Electramark, Inc. .. ".".... 205-883-9948 
CA Fallbrook, Gary ChilcOte Assocs." .... 619-728-7678 
CA Irvine, Saronix ", .... ", .... "........ 714-955-1220 
CO Denver, Undberg Co. ..." .. " .. "..... 303-758-9033 
FL Mamonte Springs, SIs. Engrg. Concepts 

........ , ..... " ........ ,.:., ,., , .... ,' 305-882-4800 
FL Deerfield Beach, Sis. Engrg. Concepts 

........ " .. " ........... ,., ....... " .. 305-426-4601 
FL St Petersburg, SIs. Engrg. Concepts Inc. 

, .............. " ............ , .. .. .. .... 813-923-6221 
GA Norcros.s, Electramark, Inc. ..... , .. , . .. 404-446-7915 
GA Snellville, J & B SIs., Inc. .............. 404-985-1940 
IL Elk Grove V~ Parcom, Inc. , .... ,."... 312-228-8360 
IN Kokomo, Schillinger Assocs., Inc. ..... 317-455-2708 
KS Kansas City, BC Elclrn. SIs., Inc. ", ... 913-342-1211 
KS Wichita, BC Elclm. SIs., Inc. , ...... " .. 316-722-0104 
MA Hingham, Northeast Reps., Inc. ....... 617-749-8700 
MI Jenisen, R C. Nordstrom & Co. ....... 616-457-5762 
MI Southfield, R. C. Nordstrom & Co ...... 313-559-7373 
MO St Louis, BC Elclm. SIs. " .... " .. ,... 314-521-6883 
NV Reno, Galena Technlg. Grp. "'''" .. , 702-786-5030 
NJ Cherry Hill, Trinkle SIs. .. , .. "",, .... , 609-795-4200 
NJ Englewood, Harold Gray Assocs. .. ,.. 201-894-0894 
NM Albuquerque, Lindberg Co .......... ,.. 505-881-1006 
NC Raleigh, J & B SIs. ...... "............ 919-783-9440 
OH Dayton, J. C. HofsteRer ........ ,...... 513-296-1010 
OH Medina, J. C. Hofstetter .. , ........ ,... 216-241-4880 
OK Tuls.a, Logic 1 .......... "............ 918-494-0765 
OR Beaverton, WilUam J. Purdy Co ...• ,... ~1-9373 
TX Austin, Logic 1 Sis. , .... , ...... ,...... 512-459-1297 
TX Richardson, Logic 1 Sis. , ...... "..... 214-234-0785 
UT Sail Lake City, Lindberg Co. .......... 601-277-2643 
WA Redmond, William J. Purdy Co. .... ,.. 206-882-3144 
EXP CA, Palo Mo, SaRonix ...... , ....... , 415-856-6900 
Can Rexdale, 0rrL Bestec Elclms. , ........ 416-674-1330 

Local Distributors 
CA Anaheim, Deco Elclms. .. ".""",,.. 714-83D-8252 
CA Manhattan Beh., Prime Electro Prods. 

213-379-3642 
CA Manhattan Beach, Prime Electro Prods. 

..... , ..................... , ..... ,,, ... 213-379-3642 
CA San Diego, Deco Elclms. "........... 619-693-1595 
CA San Diego, Southland Comps. ...... " 619-576-6830 
CA Sherman Oaks, Delay Line Disls, Inc. 

CA 
CO 
IL 
IN 
KS 
MD 
MI 
MO 

NH 
NJ 
NJ 
NY 

Sunnyvale, Target Elctrns. " ........ .. 
Englewood, Indl. Elclms. ..... , ...•.... 
Palanline, Technlg. SIs. Inc. .. , .. ,.,.,. 
Indianapolis, MAR Elclms., Inc. .. ", .. . 
Overaland Pk., Chelsea Iods. .... , .... . 
Columbia, Aztech Elclms., Inc. ... , .. ,. 
Livonia, Chelsea Elclms./RS , ....... , 
Maryland Hgts., Chelsea Elclms./Olive 

Atkinson, Astrum EIctms., Inc:. ........ . 
Camden, General Radio Supp. Co .... . 
Whippany, ADI .. " .......... " .. ,,, .. . 
Hauppauge, Chelsea Elclms./Fairrnont 

NY Mt Vernon, OAR ............ ", .. , .. .. 
NY S1onybrook, Dove Elclm. Compo. .... . 
NC Raleigh, Sager/Service Plus ." ..... ,' 

. OR Portland, Radar Elec. Co. .. .... ,,,.,,' 
PA McKean, Advacom, Inc. .............. . 
TX RichardsOn, Ewing Elclms., Inc. ...... . 
UT SaR Lake City, S1andard Supp. ....... . 
WA Seattle, Radar Elec. Co. .............. . 
WI Milwaukee, Technlg. SIs. Inc ......... , . 
Can Downsview, Ont, Westbume EIcIms. 

818-986-9455 
408-734-5611 
303-694-9444 
312-991-6600 
317-ll33-6699 
913-362-1923 
301-995-6800 
313-525-1155 

314-426-4500 
603-898-3399 
609-964-8383 
201-428-0510 

516-231-3313 
914-699-2224 
516-889-7733 
919-85D-9550 
503-232-3404 
814-476-7774 
214-231-6725 
801-486-3371 
206-292-2511 
414-786-5015 

416-635-2980 

SAVOY ELECTRONICS, P.O. Box 5727, Ft Lau_1e, 
FL 33310, Tel: 305-583-1333, 8Q().327-1282, FAX: 305-
563-1378; FSC No.: 13075; EmpL: 50; Sis. Mgr: J. Marlowe 

SAWTEK INC., P.O. Box 609501, O~ando, FL 32880-9501, 
Tel: 407-886-8860, TELEX: 514083, TWX: 81D-862-0835; 
FSC No.: 58068; Empl.: 150 ................ , ... A·1463 

Local sales Offices & Reps 
AL Huntsville, L & 0, Inc. , .... ", ...... '" 
AZ Scottsdale, Faser Tech Sis. ........ .. 
CA Los ARos, Cain-White & Co. . ........ . 
CA Van Nuys, R-L Assocs. .. " .......... . 
FL MaIIland, D. J. Ellis & Assocs. .... , ... . 
GA Atianta,L&D .... , .................. . 
IL Elk Grove VI, Oasis SIs. Corp. ... , ... . 
IN Ft Wayne, J & B Engrg. SIs. Co. , .... . 
KS Overland Park, Bemes-Midwest Sis. .. 
MD Burtonsville, Eastem Instr. Corp. ..... . 
NH Merrimack, John Callehan Assoc., Inc. 

NJ Clarksburg, Micro-Lambda ........... . 
NY Buffalo, Quality Comps. .............. . 
NY Manlius, Quality Comps. ............. . 
NY New Rochelle, Robert Diamond, Inc .. . 
NC Greensboro, L & 0 Inc. .... "" ...... , 

205-837-1469 
602-948-4404 
415-948-6533 
81 &792-7.926 
305-645-1 101 
404-395-7079 
312-64D-1850 
219-483-2813 
913-469-9688 
301-384-8500 

603-424-5700 
609-259-0400 
716-837-5430 
315-682-8885 
914-632-2828 
919-292-3201 
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Manufacturers and Sales Offices Directory 
NC Raleigh, L & 0 Inc. ..... . . . . . . . . . . . . . . . 919-876-5301 
TX Richardson, vector Sis. ....••....•.••. 214-234-4291 
WA Bellevue, Cain-White & Co. ........... 206-462-2118 
WI Brookfield, oasis Sis. Corp. ..•...•.... 414-782-6660 

SAXTON WIRE AND CABLE. 215 N. Rle. 303, Congers, 
NY 10920, Tel: 914-268-6848, 800-431-2774, 800-872-
9866, FAX: 914-268-7542; FSC No.: 16164; EmpL: 75; SIs. 
Mgr: Bill Cullen 

SAYLOR ElECTRONICS 1NT'l., INC, 1824 Calash Dr, 
Carson Ci1y, NY 89701, Tel: 702-883-4164; Empl: 4 

~!§~AINJ~~ 
~ UNIT OF ZERO CORPORATION 

FAX: 818-444-3953 
SCANBE, Unit of Zero Corporation, 3445 Fletcher 

Ave.. EI Monte, CA 91731, Tel: 81&-579-2300, TWX: 91~ 
587-3437; EmpL: 125; SIs. Mgr: Frank Cooper/GIIIY 
SmHh; Dist. Mgr: Annamrie Trunco ............ C·l091 

LocsJ Sales Offices & Reps 
AZ. Phoenix, Holder Hauer. . . . . . . . . . . . . . . • 602-242-4025 
CA Concord, QuaHech North ............. 41~1800 
CA Corone, Assocd. Rep Networ1< ........ 714-371-6280 
CA Orange, QuaHech South .............. 714-639-8820 
CA San Diego, Mesa Engrg. .............. 61&-27&-8021 
CA Sunnyvale, QuaHech NoIth ........... 40&-732-4800 
CA Thousand Oaks, QuaHech South ..... 805-495-7100 
CO Denver, Holder Hauer •....•.......... 303-427-3443 
CT StamIord, Tech Applications Assocs... 203-327-2934 
FL Casselbeny, Dyne-A-Mark ••........•. 407-62&-5557 
FL Clearwater, Dyne-A-Mark ............. 813-441-4702 
FL Fl Lauderdale, Dyne-A-Mark.......... 305-771-6501 
GA Noroross, MIn Electro Prods., Inc. . . . .. 404-44&-5594 
IL Elk Grove Village, Control Sis. ........ 312-595-2110 
KS Lenexa, Midtec ....................... 913-541-0505 
MO Rockville, Spectro .................... 301-294-9770 
MA Wes1borough, Tech. Applications Assocs. 

....................................... 617-36&9781 
MI Grosse pt PI<., Greiner Assocs. ....... 313-49&-0188 
MN Edina, Micro Resources .............. 612-83~1454 

MO Sl Louis, Midtec ...................... 314-275-6866 
N.J Springfield, Gebhardt Mktg. ........... 201-376-4415 
NM Albuquerque, Nelco Elecironix ........ 505-293-1399 
NM Albuquerque, S & S Technlgs. ........ 505-255-5599 
NC Wake Forest, MIn E~ Prods. ..... 91&-556-7103 
OH Richfield, Geotronix .... .. .... .. .. ..... 21 &-659-61 00 
OH Trotwood, Geotronix .......... .... .... 513-252-6700 
OK Stillwater, Acudata .. .. .. .. .. .. .. .. .... 405-743-1886 
OR Beaverton, Thorson Co. .. . . . . . . . . . . . . . 503-644-5900 
PA Allison PI<., Monument Tech. .......... 412-487-1770 
PA Jenkintown, Monument Tech. ......... 215-884-3737 
TX Austin, Acudata ....................... 512-47&-1018 
TX Houston, Acudata .................... 713-~2451 
TX Plano, Acudata ....................... 214-424-3567 
lIT SaIl Lake City, Holder Hauer.... 801-532-2111 
WA Bellevue, Thorson Co. ................ 206-455-9180 
WA Lynnwood, Blair Hirsh Co, Inc. ........ 206-774-8151 
WI Thiensville, Control Sys. .............. 414-242-4580 

Local Distribulots 
AZ. Phoenix, Cetec ..•...•............•... 602-272-7951 
CA Fountain Valley, Comps. Ctr. .......... 714-97&-0433 
CA San Jose, Rose Elclms. .............. 40&-263-9700 
CA South Gate, Cetec .................... 213-773-6521 
CO Englewood, Hall-Mark ................ 303-7*1662 
CT BelheI, Heilind EIc\ms. ................ 203-797-8600 
CT Eaat Haven, J.V. EIc\ms. .............. 203-46&-2321 
FL Orlando, Hal~Mark EIc\ms. ...•..•..•. 305-855-4020 
FL Pompano Bch. Hall-Mark EIc\ms. .. ... 305-971-9280 
IL Wooddland, Hall-Mark EIc\ms. •..•..•. 312-86~800 
IN Indianapolis, Advent EIc\ms. .......... 317-872-4910 
KS Lenexa, Hal~Mark EIc\ms. ............ 913-88&-4747 
MO Columbia, Hal~Mark EIc\ms. .......... 301-98&-9800 
MO Jessup, Treeko Sis. ................... 301-47~00 
MA Newton, Greene-Shaw ................ 617-969-8900 
MA Wilmington, Heilind EIc\ms. ........... 617-857-4870 
MI Uvonia, RS. EIc\ms. .................. 313-525-1155 
MN Eden Prairie, Hall-Mark Elctms. ....... 612-941-2800 
MN Minneapolis, IndL Camps. ............. 612-831-2666 
MO Earth City, Hall-Mark Elctms. .. .. .. . ... 314-291-5350 
MO Sl Louis, Olive EIc\ms. ............... 314-42&-4500 
N.J Crantord, Garden S1ate EIc\ms. ....... 201-272-6400 
NM Albuquerque, Intemational Elctms. .... 505-345-8127 
NY Bohemia, C8r-Lac EIc\ms. ............ 516-567-4200 
NY Buffalo, Summit EIc\ms. .............. 71 &-887-2800 
NY Lynbrook, "-less Rado ............. 516-593-2121 
NY Rochester, Summit EIc\ms. ........... 71&-334-8110 
NC Raleigh, Hall-Mark EIc\ms. ............ 91 &-1172-0712 
OH Solon, Hall-Marl< EIc\ms. .;........ .... 216-34&-4632 

OR Beaverton, Rose EIee. Oistr. Co. ..•••. 503-6211-9288 
PA Essington, Tri-Com .....•.•....•..•... 215-521-3080 
TX Austin, HalI-Mark EIc\ms. .....•...•.•• 512-258-8848 
TX Dallas, H~ark Elctms. ..•......•... 214-553-4300 
TX DalIas,lntemaiional EIc\ms............ 214-233-9323 
TX Houston, Hall-Mark Elctms. ..••••••..• 713-781-6100 
WA Seattle, RV. Wea1herford ............. 206-575-1340 
WI Milwaukee, Marsh Elctms. ......•....• 414-475-6000 

SCANNING DEVICES, INC, 108 Elm Sl, WaHham, MA 
02154, Tel: 617-891-8991; EmpL: 12; Sis. Mgr: David 
Chanoux 

SCHAEVrTZ ENGINEERING, u.s. 130, Union Ave.. 
Pennsauken, N.J 08110, Tel: 60&-682-8000, TWX: 71~ 
892-0714; FSC No.: 93190; EmpL: 325; Sis. Mgr: Charles 
Gaver 

SCHAFFNER EMC, INC., Components Division, 
825 Lehigh Avenue, Union, N.J 07083, Tel: 201-851-0644, 
800-367-5566, TELEX: 685-3444, FAX: 201-467-1330; 
Sis. Mgr: Ken Schnilzer ........................ A·1691 

Local SsJss Offices & Reps 
AL Huntsville, Ek:Im. Mfrs. AI;JIs. ..•••••.•• 205-83~0 
AZ. Tucson, Clemick & Assocs. ........... 602-744-4003 
CA Los Angeles, Universal Comps. ....... 213-641-4255 
CA Palo Alto, Mollanl Mk1g. .. .. .. .. .. .. ... 415-961-()456 
CO Denver, DeIHron Co. .................. 303-373-0300 
FL Orlando, Honey Co. ................... 305-29&-1000 
GA Roswel~ Elctm. Mfrs. Agl ............. 404-992-7240 
IL Highland PI<., Bransky SIs. •....•...... 312-433-2375 
IN Indianapolis, Mktg. Engrs. Inc. ......... 317-872-5665 
MO Randallstown, Beacon North. . .. .. . . .. 703-47&-2480 
MA Millis,SelmarkAssocs. ............... 617-376-2914 
MI Holland, Com-Tek SIs. ................ 616-39&-7273 
MN Mendota HgIs., G-II Sis. ............... 612-454-3066 
MO Hazelwood, Jim Moore & Assocs. .•... 314-731-2240 
N.J Clifton, RQ.L Sis. ..................... 201~1515 
N.J MarKon, BGR Assocs. ................ 809-483-1020 
NY Rochester, H. C. Johnson AgoJs. •.•.••• 716-58&-0777 
NO Charlotte, Elctm. Mfrs. Agts. ••....•.... 704-365-0547 
OH Claveland, Comps. Inc. .. .. .. .. .. .. .. .. 216-243-9200 
OR Portland, Harry Levinson Co. . . . . . . . . . . 503-245-1902 
TX Dallas, OJ. Sis. ....................... 214-783-8876 
VA S1erling, Beacon North ................ 703-47&-2480 
WA Seattle, Harry Levinson Co. ........... 206-382-1300 

Local Dislribulots 
AZ. Tempe, AcacialVWR EIee ............. 602-894-2874 
CA Buena PI<., Cypress Elc1ms. ........... 213-744-0355 
CA Gardena, Cal Switch .............. : .. . 213-77~2330 
CA Irvine, AcacialVWR EIee. ............. 714-666-0834 
CA Manhattan Bch., Prime E~ Prods. 

CA 
CA 
CA 
CA 
CA 
CA 
CO 
CT 
IL 
MO 
MA 
MA 
MI 
MN 
MO 
NY 

N.J 
N.J 
N.J 
NY 
NY 
PA 
TX 
TX 
WA 
WI 

San Diego, Acacia/VWR Elctms. .... . 
San Diego, Cypress Elctms. ......... . 
San Oiego, Southland Comps. ....... . 
San Jose, Rose Elctms. ............ .. 
Santa Clara, Cypress Elctms. ..••..... 
Sunnyvale, Acacia/VWR EIee. ....... . 
Lakewood, Acacia/VWR Elc1ms. ..... . 
Bridgeport, Millenium Sis. ............• 
Schaumburg, QPS EIc\ms. .......... .. 
Columbia, OK EIc\ms. .............. .. 
Canton, 1rnpac1 Sis. .................. . 
Framingham, Now Elctms. ........... . 
Grand Rapids, AM Elc1ms. .......... .. 
New Brighton, Chris Elc1ms. .........• 
Sl Charles, Finnigan EIc\ms. •.....•... 
Rancho Cordova, Acacia/VWR EIc\ms. 

Kenilworth, Federated Purchasers ...• 
Moorestown, Marlee ................ .. 
P8ISippany, Fabe Electro SIs. .•...•.•• 
Rochester, Masllne Elctms. •......•... 
Ronkonkoma, Beldwin Comps. •.....•• 
McKean, Advacom .................. . 
PIBnQ, Tactic EIc\ms. ................ . 
Richardson, Camp. Tech. Corp. . ..... . 
Seattle, Kam EIc\ms. ................ .. 
Racine, Badger EIc\ms. .............. . 

213-37&-3642 
61 &-565-4365 
619-535-0011 
61 &-57&-6630 
40&-283-9700 
40&-~2500 

40&-745-7200 
303-232-2882 
203-372-2037 
312-884-6620 
301-621-5775 
617-821-1500 
617-872-5816 
616-531-9300 
612-631-2647 
314-94&-6201 

916-638-1861 
201-272-0505 
60&-234-4200 
201-29&-1123 
716-54&-5373 
516-583-5700 
814-476-7774 
214-422-0777 
214-437-2211 
206-382-1300 
414-637-1258 

SCHAFFNER 

FAX: 201-467-1330 
SCHAFFNER EMC, INC., Instr. Div, 825 Lehigh 

Avenue, Union, N.J 07083, Tel: 201-851-()644, 800-367-
5566, TELEX: 685-3444; SIs. Mgr: Albert A. Chiara vallo 
................................................. 1)01319 

SCHRAC 
Local Sales OffIces & Reps 

AL Sci. DYes., se. ........................ 205-53&-1989 
AZ. Odyssey I ............................ 602-24&-8846 
CA (NoIth), Microwave Maas. ............. 415-84&-0377 
CA (South), Advanced Prods. Sis. ........ 81 &-706-8351 
CO Odyssey I ............................ 303-773-8176 
DC Elecira Tech .. .•.•.. .. ..•..•. .•..•.. .• 703-67~2 
FL Sci. DYes., Se. .............. .. .. .. .. .. 305-641-8180 
GA ScI. DYes., s.e. .... .. .. .. .. .. .. .. .. .. .. 404-97&-7971 
IL Loren F. Green/Can. ................. 312-593-0282 
IN Carter, McConnick & Peirce .......... 317-244-1685 
KY Carter, McConnick & Peirce .......... 513-83&-0951 
MO Electra-Tech ......................... 301-877-0344 
MA Intersell .............................. 617-273-3844 
MI Carter, McCormick & Peirce .......... 313-477-7700 
MN Loren F. Green/Mlnn. .. .. .. .. .. .. .. .. . 612-571-6866 
MS ScI. DYes., Se. ........................ 904-651-4407 
N.J (South), Robert Meyers Assocs. ...... 215-224-1683 
NM Odyssey I .................. ,......... 505-265-6645 
NY (Metro), Bytec ........................ 51&-781-7400 
NY (S1ate), LabIronics .................... 315-455-7314 
NO ScI. DYes., Se. ........................ 91 &-765-5776 
OH Carter, McConnick & Peirce .......... 21&-77&-5100 
OK Jim WIsdom & Assocs. ............... 91 &-665-6899 
OR Syntek.... .. .. .. .. .. .. .. .. .. .. .. .. .... 503-636-6793 
PA Roeber! Meyers Assocs. .............. 215-224-1683 
TX Jim Wisdom & Assocs. ............... 214-4~9093 
lIT Odyssey I ............................ 801-531-1216 
VA (North), Electra-Tech ................. 703-67~ 
VA (South), Electra-Tech ................. 804-634-2417 
WA Syntek................................ 206-48&-0394 
wv Carter, McConnick & Peirce .......... 412-733-7490 
Can (East), Amos, Mitchell & Assocs. ...... 41 &-584-2238 
Can (West), Jerome & Francis Co. . . . . . . . . . 604-986-1286 

SCHAUER MANUFACTURING, 4500 Alpine Ave.. 
Cincinnati, OH 45242, Tel: 513-791-3030, TELEX: 21-
4576; EmpL: 195; SIs. Mgr: A. A. Groenewold; Dist. Mgr: 
OanShaw 

SCHLAGE elECTRONICS, 5452 Betsy Ross Drive, 
Santa Clara, CA 95054-1102, Tel: 40&-727-5170. FAX: 
40&-727-6707; EmpL: 200 

SCHLUMBERGER INSTRUMENTS, Schlumberger 
Technologies, 20 North Avenue, Burlington, MA 01803, 
Tel: 617-229-4825, ESYLNK: 5106007283, FAX: 914-592-
9328; FSC No.: 1T316; EmpL: 44; Sis. Mgr: John Jansen 

SCHONSTEDT INSTRUMENT CO, 1775 Wlehle Ave.. 
Reston, VA 22090, Tel: 703-471-1050, TWX: 71~ 
9880; EmpL: 45 

SCHOTT CORP, 1000 Parkers Lk. Ad, Wayzata, MN 
55391, Tel: 612-475-1173, TWX: 91~57&-2964; FSC No.: 
80023; EmpL: 325; SIs. Mgr: A. Schmitt 

SCHOTT ELECTRONICS, 42 Silvermine Road, Seymour, 
CT 06483, Tel: 203-881-0102, TWX: 71~1-8911, FAX: 
203-881-0098; EmpL: 150; Sis. Mgr: Ross Wierlnga 

SCHOTT GLASS TECHNOLOGIES, INC, 400 Vorl< 
Ave.. Duryea, PA 18642, Tel: 717-457-7485, TWX: 51 ~ 
671-4535; FSC No.: 23-16&-1403; EmpL: 500; Sis. Mgr: 
Josef Nimmerfroh 

SCHRACK NORTH AMERICA CORP., 1995 Pond 
Ad, Ronkonkoma, NY 1177&-7209, Tel: 51&-737-0099, 
TELEX: 646149, FAX: 516-737-2550; En1pL: 10; SIs. Mgr: 
John WalSh; Dist. Mgr: James Amor ..... a·1578-1584 

LocsJ Sales Offices & Reps 
AL Huntsville, DHR Mktg. ................ 205-533-5185 
AZ. Glendale, Aspen Power. • . . . . . . . . . . . .. 602-931-9289 

Schrack 

t8 The /" ~'" 
Largest 
Relay _ 

Dd,," ,",,' '. • 
In the World. ". ". ,~' 

Over 
8.000,000 
Relays & 
SWitches 
in Stock. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 779 



SCHRAC Manufacturers and Sales Offices Directory 
CA Arcadia, Van Gott & Assocs. ...•...... 818-445-9728 
CA Santa Rosa, Cummings & Assocs. North 

...•....•.....•....••..•..• , ........•.. 408-247-8656 
CO BOulder, Stratford Grp. .....•.......... 303'530-3194 
R Tarilpa. Florida Comps. ..•.........•.. 813-96CH044 
GA Atlanta. DHR Mklg. ...•..•.•.......... 404-451-9648 
IL Wheaton. Chadra-Schilke & Assocs. .. 312-653-8126 
IN Indianapolis, C.C.EIctms. •.•....•..•.. 317-.255-1508 
KS Shl!wnee Mission. Microtronics (K&M) 

913-262-1444 
MA Waltham. Gerber Sis. .•..•..........•.. 617-1190-3334 
MN Roseville, TLC .....•..••.•.........••• 612-483-2226 
MO St Charles, Microtronics .............. 314-946'8500 
NJ Lawrenceville, DVS Co. ............... 609-896-1112 
NJ Westwood. Jarms .................... 201-866-9390 
NY. Syracuse, PI Tronics.................. 315-455-7346 
NC Raleigh. DHR ......................... 919-781-1961 
SC Greenville, DHR Mklg. .•......•....... 803-235-3594 
TX Irving. Kite EIctms. .•..•.........•...•. 214-986-0321 
VA Richrnonc:l. DHR MkIg. ................ 804-359-8603 
WA Seattle, KrebS & Assocs. .. . . . . . . . . . . . . 206-265-8015 
Can St Laurent. Elec1romatic Camps. Ltd. 

514-337-1104 

Local Distributors 
CA Buena PBI1<. Ford Elclms. .. ;.......... 714-521-8080 
CA Santa Monica. Distributor Specialist. . . 213-393-9866 
CT Hartford. Was-Garde/Switch Controls 

. . . . .. .. . .. .. .. .. .. . .. . . .. . . . .. .. . .. ... 203-527-7705 
CT New Haven. Hatry EIctms. ........... ,. 203-755-1181 
FL Lakaland, WesI-Garde/SWich Controls 

GA Norcross, Wholesale 100 Elec., Inc. .,. 
IL Carol Stream. Lec1ro Comps. ........ . 
IL Crystal Lake, Sub Sem. Inc. .......... . 
IA Boise, Bolen's Control House ........ . 
MD Gaitharsburg. Axis EIctms. .......... .. 
MA Andover, Aved Elclms. ............... . 
MA Wilmington, Standard EIctms. ........• 
MI Troy, Empire Elclms. ................. . 
MN New Brighton. Chris Elclms. ......•... 
NJ Qakland, Reley Specialties .......... .. 
NY Buffalo, Summil Elclms. ............ .. 
NY New Rochalle, Dar! Elclms. .......... . 
OH Cincinnati, Schuster Distrs. .•.....•... 
OR Portland. ().Four Controls .........•.. 
PA Redding. RAM. Motor Control ....... . 
SC Spartanburg. Harley's EIctms. ........ . 
TX Dallas, Off The SheH Comps. ....... .. 
TX Garland. Industrial Equip. ............ . 
UT Salt Laka City, Ballard Supp. ........ .. 
WA Seattle, Redar Elec. eo.. Inc. • ...... , .. . 
WI Cedarburg. Lake-View Elclms. Corp. .. 

813-644-7564 
404-447-8431 
312-690-0520 
815-459-4139 
208-375-3070 
301-840-9640 
617-657-8310 
617-658-5050 
313-585-8130 
612-831-2647 
201-337-1000 
718-334-8110 
914-235-4600 
218-425-8134 
503-231-8058 
215-378-7102 
803-582-7961 
214-247-0052 
214-271-5494 
801-972-2430 
206-282-2511 
414-377-8250 

5chroFF(R) 

TX GarIand,CMZ........................ 214-681-1414 
WA Mercer Island, Elclm Comp. SIs. ...... 206-232-9301 

SCHROFF UK L TO, Maylands Ave.. Hemal Hempstead. 
Harts, Eilgland HP2 4SG, Tel: 0442-40471/6, TELEX: 
825658; FSC No.: 0442 3508; Sis. Mgr: Mr. B. U. Kaupisch; 
Dist. Mgr: Mr. K ,G. Reynolds 

SCHURTER, INC., 1016 Clegg Ct.. Peleluma, CA 94952. 
Tel: 707-778-6311, TELEX: 178-084; FSC No.:61935; Sis. 
Mgr: Bruno It Schurter •.. A.1692-1693; C.1546-1548 

Locat Sates Offices & Reps 
AL Athens, Effective Mklg. Force ... ,..... 205-233-2947 
AZ Scottsdale, EIctms. Tech. SIs.Assocs., Inc. 

......•.•..•....•..•..•....•.......•..• 602-941-9137 
CA Fullerton. Gru Assocs. ................ 714-738-0903 
CA Moraga, Ruppert Sis. & Engrg. ........ 415-378-8040 
CA San Jose, Ruppert Sis. & Engrg. ...... 408-998-8717 
CO Lakewood, Cri_Meade Co. ........ 303-232-0287 
FL Pompano, IMR, Inc. ................... 305-942-2449 
GA Lawrenceville, Effective MkIg. Force .. 404-925-2060 
GA LRhia Springs, Effective Mklg. Force .• 404-948-4209 
IL Arlington HgIs.. MJ Petersen & Assoc., Ltd. 

............................ , .. . ... .. .. 312-577-8200 
IN Carme~ Newton &Assocs. ............ 317-848-2016 
IN Indianapo6s, CC Elcim. Sis. ........... 317-255-1508 
MN Minnetonka, Frenk Anthony MkIg. ..•.. 612-934-0773 
MS Jackson. DobyAssocs. ............... 601-981-1138 
NH Nashua. Bell Controls ............... ; 603-882-6984 
NJ Ho-Ho-Kus, D. J. Fisher Co. . •. ... . . ... 201-652-0090 
N.i Medford. Champion Eicim SIs. Co ... ,. 609-983-0932 
NY Fairport, TAC SIs, Inc. ................. 718-425-1070 
NC Lillington. Effective MkIg. Force ....... 919-893-9650 
OH Beachwood, Electronic Salesmasters 

OR Portland, Westmark ................. .. 
TN Memphis, Doby Assocs. ............ .. 
TX Dallas, Reese & Assocs. ............ .. 
WA Seattle, Westmark .................. .. 

Local Distributors 

218-831-9555 
503-641-8780 
901-763-5730 
214-351-0703 
208-281-4025 

CA Scotts Valley, Quail ElcIms, ..... .. .. .. 408-438-6126 
CA Sunnyvale, Target Elclrns,Inc. ......•. 408-734-5611 
IL Elk Grove Village, Nu-Way Elclrn. Distrbs. Inc. 

..... , ...................... ' .......... 312-437-7120 
MD Rockville, FIC Corp.. .. .. .. .. • .. .. .. . .. 800-638-6594 
MA Wilmington, JV ELctms, ............... 617-657-6523 
OH Strongsville, Fuse World .............. 216-238-1330 
OR Tualatin. Moore Elclrns.. Inc. .......... 503-692-5333 
TX Dallas, Fuses, Inc. .................... 214-341-6407 
Can Markham. OnL Birde MkIg. ........... 418-477-7722 

SCIENTIFIC TECHNOLOGIES, Optical Sensor Div. 
Inc, 31069 Genstar Ad, Hayward, CA 94544, Tel: 415-
471-9717, TELEX: 34-5506, FAX: 415-471-9752; ErT1ll: 
100 

SCITEQ ELECTRONIcs, 'INC, 8401 Aero Dr, San DIegO, 
CA 92123, Tel: 619-292-0500, TELEX: 882008, FAX: 619-
292-9120; FSC No.: 70581; ~L: 35; SIs. Mgr: Phil 
Feinberg 

SCOPE INCORPORATED, 1860 Michael Faraday Dr. 
Reston. VA 22090, Tel: 703-471-5600, TWX: 710-BB3-
1178; EmpL: 260; SIs. Mgr: Richard Gizzie 

SCREEN DATA CORP, 80 s.Jatferson Ad, Whippany, NJ 
07981, Tel: 201-887-7713, 800-248-1212. TELEX: 710-
387-209; SIs. Mgt: Michael A. K6ng 

SC TECHNOLOGY, INC, 2450 Armstrong St, Uvermore, 
CA 94550, Tel: 415-373-9230, FAX: 415-373-9416; SIs. 
Mgr: Susan L. Karl 

SCREENPRINT DOW, See Dow Switch, Div. of 
Screenprint Dow 

SEABOARD ELECTRONICS, 70 Cihurch St, New 
Rochelle, NY 10805, Tel: 914-235-8073, TELEX: 646289; 
EmpL: 40; Sis. Mgr: Bernie Klempner; Dist. Mgt: Dr. 
Richerd Mer 

SEAC INDUSTRIES,INC, 8237 Hermitage, Richrnonc:l. VA 
23228, Tel: 804-262-3698 

~ _INC. 

FAX: 201-664-8544 
SEACOR,INC., 123 Woodland Ave. Westwood. NJ 07675, 

Tel: 201-668-5600; EmpL: 45 ••. .•. ••. ..•.•• .••• A.1171 

Local Sales Offices & Reps 
CT Beacon Falls, KSA of England •..•.... 203-756-6040 
IL RolHng Meedows. Heartland Tech. MkIg. 

. .. . . . . . . .. .. .. .. .. .. .. .. .. .. . .. .... .. . 312-577-9222 
MA Sudbury, KSA of New England •... , .•. 617-.443-5881 
MN St Paul, The Johnsony Co. ........... 612-641-1878 
NY Rochester, Upstate Engrg. Sis. •..••.•. 716-225-2383 
NY Westwood, Jarms EIctms. ............ 201-668-9390 
NC New Hil~ Tom Santel Assocs.......... 919-362-4091 
OH Powel~ Val-Skol Sis. .................. 614-869-0174 
OH Willoughby, Val-Skol Sis. ..•..••.•.... 218-942-6021 
OK Tulsa, Encore Technlg. Co. ........... 918-665-3582 
PA King of Prussia, Freedman-Maita Assocs. 

............................. ,......... 215-337-9211 

FAX: 401-738-7988 

SC Mauldin. Carl Harl Assocs. .... .. .. .. .. 803-288-2323 
TX Richardson. Enoore Technlg. Co. ..... 214-689-0232 
TX Round Rock, Encore Technlg. Co. ..•. 512-388-7930 

SCHUSTER ELECTRONICS, 8 Beattie Court. Huntington. WI Brookfield, Heartland Tech. MkIg. ..... 414-798-1128 
NY 11530, Tel: 518-271-0590; Sis. Mgr: Max Schuster 

SCHROFF INCORPORATED, Schroff GMBH,170 
Commerce Dr, Warwick. RI 02886, Tel: 401-732-3770, SCIENCE ACCESSORIES CORP, 970 Kings Hwy. W, 
TELEX: 952175; EmpL: 75; Sis. Mgr: Samuel Hopp Southport. CT 06490, Tel: 203-.255-1526, TELEX: 964300 
.. . ..... ... '" .... . ... . .. . .. .... ... ... . .. . ... . ... C.1099 SAC SPAT, FAX: 203-254-7271; EmpL: 40; SIs. Mgr: It A. 

Local Sales Offices & Reps 
AL Huntsville, 20th Cantury Mktg., Inc. .••. 
AZ Scottsdale, Luscombe Engr. • ........ . 
CA Los Gatos, Luscombe Engrg. ......••• 
CA Pasadena, Luscombe Engr ........... . 
CA San Diego, Luscombe Engr. . .......•. 
CO Longmont Luscombe Eilgrg. ........ . 
FL AHamont Springs, carter Assocs. .. , .. 
GA Norcross, 20th Century Mklg.. Inc. ... . 
IL Hillside, Cadre Tech. Rep. ........... . 
IA Marion. MSB Assocs. ............... .. 
KS Roeland PBI1<. MS8 Assocs. ........ .. 
MD Columbiil, Delta III Assocs. ...........• 
MI Troy, C. B. Jensen ....... : ........... . 
MN Minneapolis, D. A. Case Assoc. ...... . 
MO St Charles, MSB Assocs. ........... .. 
NH Salem. Sales Engr. .. ............... .. 
NJ Englewood, Sprung-Nussbaum ...... . 
NY Clifton PBI1<. Bastian Sis. .... ; ....... .. 
NY E. Syracuse, Bastian Sis. ............. . 
NY Fairport, Bastian Sis. ................ .. 
NC Cary, 20th Century Mktg., Inc. ........ . 
OH Aurora. EMA ........................ .. 
OH Cenierville, EMA .................... .. 
OR Tigard, Eicim Comps. SIs. .......... .. 
PA Huntington Valley, Omega Elclm. SIs. 

205-933-9281 
602-949-9333 
408-370-2020 
213-684-2000 
619-549-9699 
303'772-3342 
305-871-6800 
404-448-1999 
312-449-3900 
319-377,.6261 
913-432-2131 
301-73<>-0790 
313-643-0506 
612-869'3700 
314-948-5577 
603-893-5521 
201-569-5866 
518-452-2026 
315-437-1482 
718-223-0237 
919-481-3370 
218-562-6104 
513-433-2800 
503-245-2342 

....................................... 215-947-4135 
TN Knoxville, 20th Century Mklg..lnc. .... 615-968-2099 
TX Austin. CMZ .......................... 512-255-1663 

Cleveland 

SCIENCE/ELECTRONICS, .P. O. Box 986, Dayton. OH 
45401-0986, Tel: 513-228-6011, FAX: 513-228-3353; 
EmpL: 25; Sis. Mgr: E. E. Pohl; Disl. Mgr: J. Tanksley 

SCIENTECH, INC, 5649 Arapahoe Ave.. Boulder, CO 
80303, Tel: 303-444-1361, 800-525-0522, TWX: 910-940-
0994; EmpL: 57 

SCIENTIFIC-A11.ANTA, INC, See Optima Enclosures 

SCIENTIFIC COLUMBUS, INC, Esterline 
Corporation, 1900 Arlingate Lane, Columbus, OH 43223, 
Tel: 614-274-0400, TELEX: 245-426, FAX: 614-272-2288; 
SIs. Mgr: Donald M. Yore 

SCIENTIFIC COMMUNICATIONS, INC, 3425 Kingsley 
Ad, Garland. TX 75041, Tel: 214-271-3685, TWX: 910-
860-5172; Sis. Mgr_' Donald G. Luiken 

SCIENTIFIC RESEARCH CORP. See TRAK 
Microwave Corp. 

SCIENTIFIC SYSTEMS, INC., One AlewWe PI, 35 
Cambridge Pk., Cambridge, MA 02140, Tel: 617-661-6364, 
TELEX: 928201, FAX: 617-661-6253; FSC No., 2N787; 
EmpL: 63; SIs. Mgr: Ralph Hawes. VP SIs. & MkIg. 

Local Distributors 
CA Garden Grove, Natl. Cap. Supp. ...•.•. 
CA San Jose, Compass Comps. .......... 
CT Wallingford, Mid-StaIe EIctms. .•.••..• 
FL Fl Lauderdale, Brothers EIec. •••.••..• 
FL Fl Lauderdale, NRC EIctms. ......... . 
IL Bensenville, Voyager EIec. .......... .. 
IL Schaumburg. o.p.s. ................ .. 
MA Burlington, T LC. ..................... . 
MA Burlington. TLC ...................... . 
MA Framingham. Now EIctms. .......... .. 
MA N. Chelmsford, Pilgrim EIec. ........ .. 
MA Needham. Cronin .................... . 
MN Eitzen. Capacitor Assocs. ............ . 
MN Fridley, Voyager EIctms. ............ .. 
NH HudSon. T.N.T ....................... .. 
NJ E. Brunswick. Brothers Elcims. ...•...• 
NY Farmingdale, Pride EIctms. .. , ....... . 
NY Hauppauge, Jaco EIctms. ............ . 
NY Melville, SAL ........................ . 
NY Ronkonkoma, Spectrum Comp. ...... . 
TX Dallas, Olf-the-SheK Comps. •...•.•... 
TX Fl Worth, C & W Supp. .............. . 
TX Richardson, G.T.T. Elclms. ........... . 
WA Seattle, Vesco Elclms. .............. .. 

714-892-7744 
408-432-7575 
203-265-9900 
305-561-6700 
305-772-4500 
312-860-1300 
312-864-6620 
617-273-0140 
617-273-0140 
617-235-9501 
617-454-9889 
617-449-5000 
507-495-3130 
612-571-7766 
603-860-6300 
201-238-2200 
516-293-4020 
518-273-5500 
518-293-2710 
518-737-6900 
214-238-0808 
817-831-0395 
214-234-1555 
208-575-3607 

SEA DATA, INC, One Bridge St, Newton. MA 02158, Tel: 
617-244-8191, TELEX: 951107; EmpL: 30; SIs. Mgr: D. 
Crouse 

SEALECTRQ-BlCC ELECTRONIcs, 40 Undeman Dr, 
Trumbul~ CT 06611, Tel: 203-372-4118, TELEX: 71-425-
501, FAX: 203-372-6224; FSC No.: 98291; EmpL: 1600; 
Sis. Mgr: P. Tynan, Dir. Disl Sis.; Dist. Mgt: P. Tynan, Disl 
SIs.Mgr. 
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Manufacturers and Sales Offices Directory 

SEAL TRON, INC. 9705 Reading Road. Cincinnati, OH 
45215, Tel: 513-733-8400, TELEX: 62872030, FAX: 513-
733-0131; EmpL: 120; SIs, Mg,: James Dawson 

SEASTROM MANUFACTURING CO. INC. 701 
Sonora Ave., Glendale, CA 91201, Tel: 213-245-9121, 
1WX: 91 0-497-2271. FAX: 818-246-6803; FSC No.: 86928; 
~L: 75; SIs. Mg,: Bob Seastrom 

SECTOR MICROWAVE IND. INC. 999 Grand Blvd., 0-
Park, NY 11729, Tel: 518-242-23oo,1WX: 51c)'227-6075; 
~L: 40; SIs. Mg': Voclor Nelson 

SECOINSA/DIGI POWER. 686 E. Gish Ad., Sen Jose, CA 
95112, Tel: 408-288-5600, TELEX: 910-338-0579; EmpL: 
90; Sis. Mg,: Ron Murphy; /Jist. Mg': Ron Murphy 

SECURITY PLASTICS. INC. 14427 N.W. 60th Ave., Miami 
Lakes, FL 33014, Tel: 305-823-5440, FAX: 305-557-1431; 
EmpL: 400; SIs. Mgr: Nelson Rodriguez 

SEEa TECHNOLOGY, 1849 Fortune Dr. Sen Jose, CA 
95131, Tel: 408-432-9550, TELEX: 298609, 1WX: 
9103362313, FAX: 408-432-9549; EmpL: 400; SIs. Mg,: 
Phil Ortiz, V.P. Sis.; Dis/. Mg,: Carolyn Troland 

FAX: 213-517-7792 
SEIKO INSTRUMENTS U.S.A., INC., 2990 W. Lomita 

Blvd., Torrence, CA 90505, Tel: 213-517-7770; Sis. Mg,: 
John Hawkins, Lee Guio; /Jist. Mg,: Lee Guio, John 
Hawkins ...... .. ...... A.l464, 1753; a.l085; 001102 

Local Sales Offices & Reps 
AL Huntsville, Electro-Mach .............. 205-86c)'0592 
AZ Scottsdale, Fred Board Assocs. ....... 602-994-9386 
AZ Tucson, Fred Board Assocs. .......... 602-299-1508 
CA Irvine, Groh Assoc. .... 714-837-9871,61!Hl98-oo54 
CA Sen Diego. Groh Assocs. ............. 619-453-7572 
CA Sen Jose, Exis, Inc. ................... 408-287-6680 
CO Lakewood, Candallnc. ............... 303-935-7128 
CT Madison, Focus EIctm Sis. ........... 203-245-4314 
FL Plantation, Gallagher & Assocs. .. . .. .. 305-473-2101 
GA Norcross, ElecIro-Mach ............... 404-447-6478 
IL Elk Grove Village, TriStar Grp., Inc. .. .. 312-593-0200 
IN Greenwood, Valentine & Assocs. ..... 317-888-2260 
IN South Bend, Valentine & Assocs. ..... 219-233-1n9 
IA Cedar Rapids, J.R Sis. Engrg., Inc. .... 319-393-2232 
KS OVerland Park, Kebco ................ 913-541-8431 
KS Wichi1a, Kebco ....................... 318-733-1301 
MD Middleton, S. T. Woolard Co. . . . . . . . . .. 301-371-4500 
MA Taunton, Focus EIcIms. ............... 617-824-3840 
MI Grosse Pointe PI<., Greiner Assoc. .... 313-499-0186 
MN Edan Prairie, High Tech .............. 612-944-7274 
MO SL Louis, Kebco ...................... 314-578-4111 
NJ Menville, DynoRep. Inc. ............... 201-685-1851 
NM Albuquerque, Fred Board Assocs...... 505-888-1121 
NC Raleigh, Electo-Mech ................. 919-79().93OO 
OH Brunswick, J. N. Bailey & Assocs. ..... 218-273-3798 
OH Columbus, J. N. Bailey & Assocs. ..... 614-262-7274 
OH New Lebanon. J. N. Bailey & Assocs. 

OR Togard. EIctm Comp. SIs. ............ . 
TN Jonesboro, Electro-Mech ............ . 
TX Austin, TL MkIg. ..................... . 
TX Dallas, TL Mktg. .................... .. 
TX Houston, TL MkIg. Inc. .............. .. 
UT Salt Lake City, Aspen SIs. ............ . 
WA Mercer Island, EIctm Comps. SIs. .... . 
WA Spokene, EIctm Comp. SIs. ......... .. 
WI Brookfield, TriStar Grp., Inc. .......... . 
Can Burnaby, B.C. Tech-Trek, Ltd. ........ . 
Can Mississauga, Ont. Tecll-Trek, Ltd ..... . 
Can Nepean. Ont. Tecll-Trek Ltd. ........ .. 
Can Richmond B.C. Tecll-Trek, Ltd. ...... . 
Can Ville SL Laurent. Tecll-Trek, Ltd .•.... 

Local Distributors 
AZ Phoenix, Sterling Elcims. ............ . 
CA Agoura Hills, Pacesetter Elcims. ..... . 
CA Anaheim, Pacesetter Elctrns. USA ... . 
CA Benicia, Paragon Sys. ................ . 
CA Irvine, OBI ........................... . 
CA Mountain View, 1/0 Sis. ............. .. 
CA Reseda, Jen Dves. ................... . 
CA Sen Diego. Added Value Elcims. ....•. 
CA Sen Diego. Neumann Elcims. " .•..... 
CA Sen Jose, Merit EIctrns. ............. .. 
CA Sunnyvale, Pacesetter Elctms. USA .. . 
CA Tustin, Added Value EIctms. ......... . 

51.3-867-1325 
503-245-2342 
615-753-2964 
512-453-4586 
214-484-6800 
713-589-2763 
801-467-2401 
208-232-9301 
509-458-0100 
414-782-2670 
604-439-1373 
418-238-0386 
613-728-9562 
604-271-2764 
514-337-7540 

602-288-2121 
818-991-3984 
714-779-5855 
707-748-5950 
714-25().9003 
415-988-1080 
818-708-1100 
619-278-1990 
619-695-3005 
408-434-0800 
408-734-5470 
714-259-8258 

CO Englewood, Steriing Elctrns. .......... 303-798-7338 
CT Wallingford, Sager Elctms. ....•....... 203-265-6865 
CT WalHngford, Sterling Elcims. .......... 203-265-9535 
FL Tampa, Lectro Dislrs. ................. 813-96(H631 
10 Boise, Radar EIec. .................... 208-338-2227 
IL Elk Grove V~ AM Elctma . ... .. ... .. .. 312-358-0300 
IL Norihbrook, Classic Comps. .......... 312-272-9650 
IN Indienapolis, RM Elctms. .............. 317-291-7110 
IA Cedar Rapids, Dee EIctms., Inc. ....... 319-365-7551 
KS OVerlend Park, Sterling Elctms. ...•... 913-238-5589 
MD Middletown, Currant Comps. .......... 301-473-5333 
MA Hingham, Sager Elctma .............. 617-74!Hl7oo 
MA Norwood, Erntel ...................... 617-769-9500 
MA Wobum, Sterling Elctms. .. . .. .. ... .. .. 617-938-6200 
MI Grand Rapids, RM Elctma ............ 618-531-9300 
MN Minneapolis, Aerospace Computer Supps. 

. . . . .... .. . .. . . .. . . .. . . . . .. . .. .. . .. . . .. 612-884-4725 
NH Salem, Sager Elctms. ................. 603-898-1348 
NJ S. Plainfield, Sterling Elctms. .......... 201-789-7000 
NJ Sparta. Inslrs. & Equip. ................ 201-729-4293 
NM Albuquerque, Sterling Elctrns. .. . . . . . .. 505-864-1905 
NY E. Syracuse, Add Elctrns. ............. 315-437-0300 
NY Hauppauge, Sager Elctms. .. .. .. .. .... 518-348-1300 
NY Mt. Vernon. OAR...................... 914-698-2224 
NY Victor, ADD EIctrns. ................... 718-924-4760 
NC Raleigh, Sager/Svc. Plus Elctma c..... 919-85c)'9550 
OH Cincinnati, Schuster .................. 513-489-1400 
OK Tulsa, Sterling Elcims. ................ 918-663-2410 
OR Portland, Radar Elec. ................. 503-232-3404 
OR Tualatin, Moore Elctms. ... . . . . . . . . . . .. 503-692-5333 
PA Exton, VSH Elctms. ................... 215-363-2250 
PA Pittsburgh, CAM/RPC ................ 412-782-3770 
TX Austin, Sterling Elctms. ............... 512-638-1341 
TX Dalles, Steriing Elctrns. ............... 214-243-1600 
TX Houston, Sterling Elctrns. ............. 713-627-9800 
VA Sterling. Sterling Elctms. .............. 703-450-2373 
WA Richland, Radar Elec. ................. 509-943-8336 
WA Seattle, Radar Elec. ................... 208-282-2511 
WA Spokene, Radar Elec. ................. 509-747-3053 
WI New Berlin, Classic Comps. . .. . .. .. ... 414-788-5300 
CO Wheatridge. Added Value Elctms. .. . .. 303-422-1701 
Can Bumaby. B.C. ITT/RAE MuHicomps. .. 604-291-8666 
Can Concord, Ont, ITT MuHicomps. ....... 418-738-1144 
Can Downsview. Westbume IndL Entpra .. 418-635-2980 
Can Markhem, Sernad Div. DEW EIctrns. .. 418-475-8500 

SEIKO INSTRUMENTS U.SA, INC .• 
Robotics/Automation Div. 2990 W. Lomita Blvd., 
Torrance, CA 90505, Tel: 213-517-7863, FAX: 213-517-
7792 

SEKAI ELECTRONICS OF AMERICA, INC. 14700 E. 
Firestone Blvd., Suije 122, La Mirada, CA 90638, Tel: 714-
670-1854, TELEX: 882756, FAX: 714-67c)'1855; FSC No.: 
8V398; Empl: 6; Sis. Mg,: Lany Klementowski 

FAX: 714-739-1507 
SELCO PRODUCTS CO., SEL Sales, Inc., 7580 

Stage Ad., Buena Park, CA 90621, Tel: 714-521-8673, 
TELEX: 65-5457; EmpL: 18; Sis. Mg': Bill Wilkinson;' Dis/. 
Mg,: Bill Keneipp ........... 8·1867; C·1636; 001394 

Local Sales Offices & Reps 
CA Arcadia, HMC, Inc. .................... 818-447-0958 
CA La Mesa, Surnm~ Sia . .. .. ...... . . .... 619-697-0646 
CA Sunnyvale, Pass Assocs. ............. 408-735-9040 
IL Elk Grove V~ Parcom Inc. ............ 312-228-6360 
MA Andover, Crawford Assocs. ........... 617-470-2122 
NJ Watchung. Dolen Assocs. . . . . . . . . . . . .. 201-753-2671 
OR Baaverion, Luscombe Engrg. ......... 503-638-8664 
PA Hatboro, J. S. Wurts Co. .............. 215-674-3562 
UT Salt Lake city, Sage Assocs. .......... 801-467-5451 
WA Bellevue, Luscombe Engrg. ........... 208-223-1541 

Local Distributors 
CA Arcadia, Parco .. . .. ... .. ..... . ... .. ... 818-447-0958 
IL Wheeling. Hawk Elctma .............. 312-459-4091 
MA Andover, Crawford Assocs. ........... 617-470-2122 
NJ Watchung. Dolen Sis. ............... c.. 201-753-2671 
NY New York City, Martin AudiolVideo ... 212-541-5900 

SEL -REX DIV. OMI Inti. Corp., 75 River Rd., Nutley, NJ 
07110, Tel: 201-667-5200, TELEX: 133-320, 1WX: 71c)' 
888-1423; Empl.: 250; SIs. Mg,: Lany Price ' 

SEMICOA, 333 MCCormick Ave.. Costa Mesa, CA 92626, 
Tel: 714-979-1900, TELEX: 678-315, TWX: 91c)'595-1981. 
FAX: 714-557-4541; FSC No.: 34156; Empl.: 85; Sis. Mg,: 
MGregson 

SEMICO 

SEMICON COMPONENTS, INC. Div. of Semicon. 
Inc., 10 Norih Ave., Bu~ington. MA 01803, Tel: 617-272-
9015,1WX: 710-332-1919; EmpL: 300; SIs. Mgr: Jack 
Lawrence 

FAX: 914-698-5386 
SEMICONDUCTOR PACKAGING MATERIALS 

CO.,431 Fayelle Ave., Mamaroneck, NY 10543, Tel: 914-
698-5353, ESYLNK: 91D-380-9209 ............. C·ll22 

Local Sales Offices & Reps 
AZ Tempe, Spectrum Assoc, S.W ......... 602-988-1786 
CA Anaheim, CalHomia Tech SVC&. ....... 714-63!Hl470 
CA Santa Clara, California Tech. Sves. .... 408-498-1155 
CO Fort Collins, Rep Sis., Inc. ........•.... 303-228-1504, 
CT Southingfon, Ubby Assocs. ........... 203-747-5601 
FL Pompano Beach, J. P. EIctm SIs. ..... 305-782-6830 
IL Downers Grove, Physk;s Equip. ....... 312-980-4054 
NC Raleigh, Spears & Assocs. ............ 919-848-9711. 
PA Franconia, Scharas Assocs. .......... 215-582-0450 
TX Dalles, Dallas IndL Sis. ................ 214-869-2608 
WA Bellevue, Mars ........................ 208-747-3292 

SEMICONDUCTOR TECHNOLOGY. INC. 3131 s.E. 
Jay SL. StuarL FL 34987, Tel: 305-283-4500, 1WX: 51c)' 
953-7511, FAX: 305-288-8914; FSC No.: 50891; EmpL:45 

Local Sales Offices & Reps 
AL Huntsville, Micro SIs. Inc. ............. 205-861-0001 
AZ Scottsdale, Fred Board Assocs. ....... 602-994-9386 
CA Costa Mesa, Solid State Sis. .......... 714-650-8414 
CA Mountain View, Leddy Assocs. ..•. . . . . 415-989-8313 
CO Englewood, Comp. Sis. ............... 303-779-8060 
CT GuiHord, Bay Colony. .. .. .. .. . . . . .. .. . 203-453-5424 
FL AHamonte Springs, APM Assoc. . . . . . .. 305-86!Hl831 
FL Ft Lauderdale, APM Assoc. . . . . . . . . . • . 305-565-0056 
FL Tampa, APM Assoc. .................. 813-888-2457 
GA Marietta. Micro Sis. Inc. ............... 404-971-3037 
IL Downers Grove, Splon Assocs. ....... 312-865-5993 
IN Fort Wayne, Scott Elect .............. 219-484-7865 
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SEMICO 
IN Greenwood, Scott Elctms. . 317-882-7388 
IA Cedar Rapids; Lorenz Sis. ............ 319-377-4666 
KS Overland PI<., l.lirenz SIs. ............. 913-649-5556 
MD Towson, Arbotek ........... ' .......... 301-825-0775 
MA Westboro, Bay Colony ................ 6t7-87(}-1930 
MI Plymouth, Leading Edge SIs. .......... 313-42(}-3344 
MN Minneapolis, Bill Derriing & Assocs. ... 612-866-5000 
MO Bridgeton, Lorenz Sis. ................ 314-296-8565 
NE Lincoln, Lorenz SIS. ...... , ............ 402-475-4660 
NJ Hasbrouck Heights, Comp Tech Sis. .. 201-288-7400 
NM Albuquerque, Q. A. EIctms. ............ 505-688-1121 
NY New Hyde Park, Comp Tech Sis. ..... 516-593-2628 
NY Syracuse, Electra Sis. ................. 315-483-,1248 
NC Raleigh, Mipro SIs. Inc ................. 919-881-0007 
OH Cincinnat~ Scott Elect ................ 513-791-2513 
OH Cleveland, Scott Elect ................ 216-473-5050 
OH Dayton, Scott Elect ................... 513-294-0539 
OH Reynoldsburg. Scott Elctms. .......... 614-883-1281 
OH Vandslia, Claary Sis. .................. 51 ~89(}-8642 
OR Portland, IVC Inc. ..................... 503-297-3364 
PA Paoli, Stitzer Assocs. ................. 215-644-5500 
TX Dallas, M-Rep ........................ 214-484-5711 
UT Salt Laka City, Component Sis. ....... 601-288-8440 

SEMIKRON, INC., 11 E Executive Dr., P.O. Box 66, Hudson, 
NH 03051-()066, Tel: 603-883-8102, 1-8O(}-258-1308, 
TaEX: 6711011, FAX: 603-883-8021; FSC No.: 58887; 
EmpL: 60; Sis. Mgr: Frank Haase; Dis/. Mgr: Bruce 
Sessler 

SEMTECH, 652 Mitchell Rd., Newbury Park, CA 91320, Tel: 
805-498-2111. TWX: 91 (}-336-1264; FSC No.: 
l'4099;Multiple; Empl.: 200; Sis. Mgr: John 
Pennant-Jones; Dis/. Mgr: John Pennant-Jones 

SEMTRONICS CORP., 211 Prospect PI<., P.O. Box 2248, 
Peachtree City, GA 30269, Tel: 404-487-6681, TElEX: 
8107662244, FAX: 404-487-1128; EmpL: 30; SIs. Mgr: 
Gregory Galaida 

SENCORE, 3200 Sencore Dr. Sioux Falls, SO 57107, Tel: 
605-339-0100,60(}-843-3338, TWX: 91(}-68(}-0300, FAX: 
605-335-8379; FSC No.: 33347; EmpL: 250; Sis. Mgr: 
Doug Bowden 

SENSITEK CORPORATION, See Biddle Instruments 

Sensitive 
Research" 

"A TRADEMARK OF EIS 

SENsmVE RESEARCH INSTRUMENTS, 25 Dock 
St., Ml Vernon. NY 10550, Tel: ,,1+699-9717; FSC No.: 
32590;16034A; EmpL: 35 .. .. .. .... .. .. .... Do1320-1321 

Local Salas Offices & Reps 
I\Z Scott¢aIe. Williams Assocs. .... . .. . .. 602-947-4297 
CO Commerce City, Williams Assocs. .• ... 303-289-5647 
DC Washington, Whitcomb Assocs........ 202-737-0783 
IL Lincolnwood, SafIro & Assocs. ........ 312-877-9720 
KS Shawnee Mission, Comtel - Midwest. . 913-288-0762 
MD Baltimore, WhRcomb Assocs. ......... 301-889-1245 
MA Lexington. Zieco ...................... 617-861-8300 
MI Southfield, CornIelinstrs. Co. ......... 313-358-2505 
MN Minneapolis, Hei-lHe Sis. ............. 612-861-6051 
MO SL Louis, CornIel- Midwest ........... 314-991-5383 
NM Albuquerque, Williams Assocs. ....... 505-255-1838 
NY Mount Vernon. Elctrl.lnstr. Svc. ....... 914-699-9717 
OH Cleveland, Comtelinstrs. Co. ........ .216-442-8060 
OH Dayton, CornIel,lnsIn!- Co. ............ 513-426-5310 
OH Hilliard, ComtelilnstrS. Co. . . . . . . . . . . . .. 614-876-8305 
OK Tulsa, Data M~ Assocs. ..•......... 918-494-2711 
PA Pittsburgh, CoIntellnstrs. Co. ......•.. 412-922-5720 
TX Austin, Data Mktg. Assocs. .. .. .. .. .... 512-443-7722 
TX Dallas, Data Mktg. Assocs. ... ,........ 214-661-0300 
TX Houston,DataMktg.Assocs. ......... 713-7Bo-2511 
TX San AntQnio, Data Mktg. Assocs. . . . . .. 512-342-3031 
UT Salt Leke City, Williams Assocs. ...... 801-532-7701 
WI .Laka Mills, SafIro & Assocs. ........... 414-648-2605 

SENSORAY, 44106 Old Warm Springs Blvd., Fremont, CA 
94538, Tel: 415-657-7290; EmpL: 5; SIs., Mgr: Karen 
Reeves 

SENSOR CORP, Box 140, Scottdsle, PA 15683, Tel: 412-
887-4080; EmpL: 6 

Manufacturers and Sales. Offices ··D.irectory 

'Sensor' Scient ific,inc. 

FAX: 201-227-8063 
SENSOR SCIENTIFIC, INC., 1275 Bloomfield Ave., 

Fairfield, NJ 07006, Tel: 201-227-7790, 6O(}-524-1610, 
TWX: 91 (}-240-3313; Empi.: 60; Sis. Mgr: Carol Dunbar 
. . .. . .. . .. . . . . ... . . . . . . . ... . . . . . .. .. . .. .... ao I868-1869 

Local Sales Offices & Reps 
CA Irvine, Vale Eictm. Assoc .............. 714-551-4004 
CA San Diego, Vale Elctms. .............. 619-693-0113 
CA Saratoga, Mead Advantage ........... 408-741-5300 
CA Van Nuys, Vale Elctms. ............... 816-705-0283 
CO Ft Collins, Rep. Sis. .. .. .. .. .. .. .. .. ... 303-226-1504 
CT Hartford, Sturgeon Co ............... \. 203-249-7800 
FL Hollywood, Askland Eictm. COIp. ...... 305-987-1074 
IL Des Plaines, ESCO Assocs. .......... 312-298-5310 
MA Needham, sturgeon Co. .............. 617-444-6603 
NJ Wayne. Breen Assocs. ................ 201-696-8683 
NY E. Syracuse, Bastian Sis. Agy .......... 315-437-1482 
NY Fairport. Bastian Sis. Agy. ............. 716-223-0237 
NY Port Crane, Bastian SIs. Agy........... 607-772-3421 
NY Roslyn HIs., Novernber Eictm. SIs. .... 516-621-6378 
TX Dallas, Allied Camps. Inc. ............. 214-238-0408 
TX Houston, Allied Camps. Inc. ........... 713-988-1600 

SENSOR SYSTEMS, INC, 8929 Fullbright Ave., 
Chatsworth, CA 91311, Tel: 818-341-5386, TELEX: 69-
1583; Sis. Mgr: E. Schneider 

SENSOR TECHN. 21012 Lassen St., Chatsworth, CA 
91311, Tel: 213-882-4100, TWX: 91(}-494-4776; Empl.: 
350; SIs. Mgr: Robert Bryden . 

SENSOTEC, INC., 1200 Chesapeake Ave. Columbus, OH 
43212, Tel: 614-486-7723, TWX: 81(}-482-1188; FSC No.: 
29927; SIs. Mgr: Jack Feil . . . .. .. .. . . .. . .ao I918-192O 

Local Sales Offices & Reps 
AL Birmingham, Sesco, Inc. .............. 205-988-8304 
I\Z Sun City, Hannah-Hill, Inc. ............ 602-933-4623 
CA Carlsbed, FLW, Inc. ................... 618-434-5251 
CA Costa Mesa. FLW, Inc ................. 714-751-7512 
CA Hayward, FLW, Inc. ................... 415-786-9070 
CA Van Nuys, FLW, Inc. .................. 818-989-5236 
CO Broomfield, Hannah-Hil~ Inc. .......•.. 303-460-0602 
CT Wallingtord, Pat Jenks Assocs. . . . . . . .. 203-265-9939 
FL SL Petersburg. Sesco, Inc. ............ 813-576-6991 
GA Atlanta. Sesco, Inc. ................... 404-458-6423 
IL Chicago, Comtel Midwest COIp. . . . . . .. 312-538-4838 
IN Indianapolis, Comtel Midwest Corp .... 317-253-1681 
IA Cedar Rapids. Comtel Midwest Corp. 

KS Overland PI<., Advanced IndL Sys. .... . 
LA Baton Rouge, Sesco, Inc. .. .......... . 
MD Rockville, Farrell Assocs. ............ . 
MA Woburn, Pat Jenks Assocs. .......... . 
MI Southfield, Comtel Instrs. ............ . 
MN Wayz£l.a, Comtel Midwest Corp. ..... . 
MO EllisVille, Advanced IndL Sys. ......... . 
NJ Elizabeth, Instrmn Prods. Inc ......... . 
NY Williamsville, Maxwell Bennett Assocs. 

NC Cary, Sesco, Inc. .................... .. 
OH Cleveland, Comtellnstrs. ............ . 
OH Columbus, CornIel Instrs. .........••.. 
OH Dayton. Comtel Instrs. .............. .. 
OK Tulsa, Sesco, Inc ..................... . 
PA Frazer, FLW, Inc. .................... .. 
PA Pittsburgh, CornIel Instrs. ............ . 
SC Greenville, Sesco, Inc. .............. .. 
TN Knoxville, Sesco, Inc. ................ . 
TX Austin, Sesco, Inc. .................. .. 
TX Dallas, Sesco, Inc. .................. .. 
TX Houston, Sesco, Inc. ................ .. 
TX Plano, Sesco, Inc. ................... .. 
WA Bellevue, Showalter Instrs. ........... . 
WA Richland, Showalter Instrs. ...... , .... . 
WI New Berlin, CornIei Midwest Corp. •... 

319-377-9434 
913-432-8065 
504-928-4951 
301-424-9460 
617·936-0488 
313-358-2505 
612-476-1551 . 
314-391-0386 
201-351,1155 

716-834-2107 
918-467-7482 
216-442-8080 
614-876-8305 
513-426-5310 
916-822-3868 
215-251-9700 
412-922-5720 
803-297-8306 
615-588-5455 
512-892-2490 
214-231-9364 
713-999-3510 
214-867-8880 
206-746-7970 
509-943-5288 
414-544-6042 

SENSYM, INC, 1255 Reamwood Ave, Sunnyvale, CA 
94089, Tel: 408-744-1500, TELEX: 178376, FAX: 408-734-
0407; FSC No.: 67234; Empl.: 150; Sis. Mgr: Fred James; 
Dis/. Mgr: Torn Johnson 

SENTRY MANUFACTURING, Crystal Park, Chickasha, 
OK 73018, Tel: 405-224-6780; Empl.: 30; Sis. Mgr:' 
Barbara Maberry 

SEQUENTIAL INFORMATION SYSTEMS INC, 249 N. 
Saw Mill River Ad., Elmsford, NY 10523, Tel: 914-592-
5930, TWX: 71 (}-567-1212, ~AX: 914-592-6014; EmpL: 85; 
Sis. Mgr: Murray E. Vinanub 

FAX: 818-331'"8584 
SERCO PRODUCTS DIVISION, 8erco Mold,612 

Commercial Ave., Covine, CA 91723, Tel: 818-331-0517, 
8Q(}-643-8172(caIH.); EmpL: 45; Sis. Mgr: Neil Reckon 
........................................... Co l094-1095 

Local Sales Offices & Reps 
CA Corta Madera, Paul O'NeeI & Assocs. 

.. . .. .. . .. . . . . . .. . . .. .... 415-924-1691,408-778-2599 
CA Covina, SercoProds. ................. 818-331-0517 
CA Valencia, Lessing & Assocs. .......... 805-295-0225 
GA Norcross, Hollingsworth & stil~ Inc. ... 404-447-1700 
IL Cary, Ellinger Sis. Corp. ............... 312-639-1650 
MA Wa~ham, Gerber SIs. COIp. ........... 617-890-3334 
MI Farmington Hills, A. B. Friedman Sis. Co. 

....................................... 313-851-Q659 
NY PI. Washington. Ashtec, Inc..:......... 516-767-0336 
TX Richardson, R F. Kimball eo.. Inc. ..... 214-231-3447 
Can Onterio, Avotronlcs Ltd ............... 416-475-2024 

Local Distributors 
AL Montgomery, Handley·s EIctm Ctr. Inc. 

I\Z Phoenix, CapHel EIctms. ............ .. 
I\Z Phoenix, EIctm Distrs. .............. .. 
I\Z Phoenix, Eictm. Emporium Inc ........ . 
I\Z Tucson, Electronic City .............. . 
CA Canoga Park, Sandy's Elctms. .....•.. 
CA Costa Mesa. Mar Vac EIctms. ........ . 
CA Frernon~ Fry's Elctrns. .............. .. 
CA Fullerton, RF Elctms. ................ . 
CA Goleta, DOW Elctms. ................ . 
CA Hawiian Gardens, DOW EIctms. ...•.. 
CA Hollywood. Pacific Radio Exchange .. . 
CA Inglewood, Inglewood EIctms. ....... . 
CA Oxnard, DOW Elctms. .............. .. 
CA Pasaderia, DOW Elctms. ............ .. 
CA Pomona, DOW EIctms. .............. . 
CA Sacramento, Mar Vac california Radio 

205-262-4885 
602-252-5997 
602-955-8303 
602-437-8833 
602-622-1173 
818-346-0510 
714-65(}-2OO1 
415-683-8969 
714-447-1133 
605-988-7272 
213-421-3788 
213-462-1393 
213-674-2386 
805-466-6353 
818-793-1195 
818-988-6461 

.. .. .. . . . .. .. .. . .. . .. . .. . . .. . .. .. .. . ... 916-922-8531 
CA San Jose, Quernent EIctms. .......... ·408-998-5900 
CA Santa Clara, Camps. Ctr. . .. . .. . ....... 408-988-3751 
CA Santa Maria, EIctm Parts Supennart .. 805-925-6604 
CA Sunnyvale, Fry's EIctms. .............. 408-733-1770 
CT Wallingtord, Midstate EIctms. •........ 203-265-9900 
FL Delray Bch. Fastboft FL Corp. ......... 305-272-3100, 

60(}-233-5036 
FL Largo. Applied Specialties of FL Inc. .. 60(}-722-4599 
FL Tampa, Sunnex Elctrn. SUpp.Inc. ..... 813-885-4074 
GA Norcross, Whls. IndL EIctms. Inc. ....... 404-447-8431, 

6O(}-282-1857 
IL S. Holland, Union Elctrn. Distrs. ........ 312-333-4100, 

60(}-646-8657 
MA Lynn, Land EIctms. Inc. ............... 617-592-2220 
MA Waftham, Atlantic Comps. ............. 617-890-3334 
MI Detroit, EIctm Parts Co. .............. 313-891-7400 
MN S. Minneapolis, Tor Tec Corp. ......... 612-866-3861 
NY Hempstead, Davis EIctms. ............ 516-483-9200 
NC Durham, Southeastern EIctms. .. .. .. .. 919-838-8204 
NC Greensboro, Guilford EIctm. Supp. Inc. 

....................................... 919-275-1385 
NC Raleigh, Southeastern EIctms. ........ 919-828-2311 
NC Winston-Salem, EIctm Distrbg. Inc. ... 919-723-1097 
TN Clarksville, Randolph, Hale & Matthews Inc. 

....................................... 615-647-2325 
WI Fond du Lac, Fedco EIctms. Inc. ...... 414-922-8490 
WI Milwaukee, Marsh EIctms. Inc. ..•..... 414-475-6000 

SERIAL LAB PRODS., INC; 182 Cook Lane, P.O.l3ox 786, 
Marlboro, MA 01752, Tel: 617-481-1864, TELE)(: 955318 
Attn: SERIAL LAB; EmpL: 12; SIs. Mgr: R L Wiedeman; 
Dis!. Mgr: D. Krack 

SERMETEL, 155 Limerick Rd., Urnerick, PA 19468, Tel: 215-
948-5100, TElEX: 84-6335, TWX: 71(}-837-1283; EmpL: 
177; Sis. Mgr: Luke Mclaughlin . 

BERm-TEIt 
FAX: 201-427-4249 

SERVO-TEK PRODUCTS CO" 1086 Golfle Ad., 
Hawthome, NJ 07506, Tel: 201-427-3100, TElEX: 130273; 
EmpL: 60; SIs. Mg,: T. J. Daly ................. ao l254 
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Manufacturers and Sales Offices Directory 
SErRA SYSTEMS, INC., 45 Nagog Park, Acton, MA 

01720, Tel: 508-263-1400, H!OO·25-SETRA, TElEX: 
4430243, FAX: 508-264-0292; FSC No.: 53367; EmpL: 95; 
SIs. Mgr; Ed Cope ........•......•....... 801922-1923 

Local Sale8 Offices & Reps 
AL Huntsville, BumeIIe Techno Metrics .. 2Q5.830-2832 
AI< Anchorage. UnHProcess ..••.••..•••. 907-561-5600 
CA Concord.QCon,Inc. ••........••...... 415-682-2020 
CA Los Angeles, DynasaIes CO ...••.• ,... 213-268-1175 
CO Westminster, RMS Sis. ..•......•..•... 303-429-1111 
FL 'Orlando, Datarep •...•..•.....••.•..•. 305-843-5224 
GA Atlanta, Crall Assocs. ..•...•..••.•.... 404-256-0420 
HI Honolulu. Unit Process •...•...•.•..•• 808-48IH625 
IL Wheaton. Ray Knitter Assocs., Inc. .... 31 U90-6363 
IN Ft Wayne. Domino, Inc. •. . . . . . • . . • . . . . 219-456-5512 
LA Metairie, Slaton & Assocs., Inc. ... • . . . . 504-455-3855 
MO COlumbie, Stein Instrs. ••••••.....••.•. 301-598-3748 
MA Framingham, J. M lancasIer Co. •.... 617-875-8893 
MI Hazel Park, TibyCO ......•••.•..•..... 313-547-3550 
MN PIymouIh. DataEIcims. '.'."'.".".' 612-559-1434 
MO St Louis, Adelphi Inc. ••......••.••.... 314-821-1232 
MT Billings, Un~ Process ................. 406-252-0455 
NJ Cedar Grove, KLS Assocs. ...•..•.. , .. 201-785-4450 
NM Albuquerque, 1MA, Inc. ......••..•.... 505-345-8921 
NY E. Rochester, A & 0 Oves. ••.•..•..... 716-385-2778 
NY Sydney, A&O Ovcs. ................... 607-563-8488 
OH Cleveland, Tiby Co. •.........•..•..•.. 216-371-5335 
OH Dayton. Tiby Co. ...................... 513-277-3822 
OK Tulsa, lnotal< Corp. . .. . . . . . . . . . . . . . . . .. 918-627-1500 
OR Portland, Un~ Process ................ 503-227-5264 
PA Cheltenham. Stein Instrm ....•..•..... 215-379-1990 
TX Dallas, Inotal< Corp. ................... 214--243-7000 
TX Houston, Inotek Corp. ................. 713-688-7000 
WA Kirkland, Unft Process .•.•..•...•..•.. 208-82Nl433 
Can ant. B. H. McGregor ..•. . . . . . • . . . . . . . . 41 &677-1431 

SEVEN MOUNTAINS SCI. INC, P.O. Box 650, Boalsburg. 
PA 16827, Tel: 814--466-8559; EmpL: 4; SIs. Mg,; 
Josaphine Chesworth 

SFERNICE, INC. 

FAX: 303-242-5917 
SFERNICE, INC. 461 North 22nd Street. Grand Junclion, 

CO 81502, Tel: 303-242-G810; FSC No.: 05347; SIs. MgT; 
G. W. (Jerry) Krebill; Dist. Mgr: Danny Jagirdar 
.....•......•. A.1848, 2020-2030, 2099: B·1870-1871 

Local Sale8 Offices & Reps 
AZ Tempe, Semper Fi Sis., Inc. .......•..• 602-730-9553 
CA Chatsworth, WCV Rallech ........•..• 818-700-0933 
CA DelMar, Chapman & Chapman ...•... 619-755-0412 
CA Glendale, Mission Mktg. Grp........... 818-247-9110 
CA Santa Clara, !-Square, Inc. ............ 408-988-3400 
CO Denver, WesI, Inc. .........•..•....... 303-477-8160 
CT Bloomfield, FSL .••.•......•.......... 203-243-3122 
FL St Petersburg. J.CJ. Assocs. ....••..• 813-343-2679 
IL Downers Grove, Richmar Elcims. Corp. 

........•.........•..•......•..•....... 312-968-0118 
IN Ft Wayne. Denton Mktg.. Inc. .......•. 219-488-0665 
IA Hiawatha. Ard SIs. ..•......•..•....... 319-393-6392 
MA Giouchester, FSI ...•.•...••..•......• 617-281-3864 
MI Jackson, T.PS & Assocs. ..••.•......• 517-783-1722 
MN PIymouIh. Dunlop COnsfts. ....... . . . . . 612-544--1070 
NJ Piscataway, R. P. Luce & CO. .......•. 201-752-8750 
NY Chappaqua. MicreUnc. ............... 914--238-4961 
NY New Hyde PI<. R. P. Luce & CO........ 516-437-4550 
NY Rochester, Fritz Dasson ..•........... 716-338-1699 
OH Wooster, T.P.& & Assocs. . . . . •• . • . . • . • 216-264-G871 
PA Wynnewood, Metz-Benham Assocs., Inc. 

•.......•..•.....•..••.•...•..•........ 215-896-7300 
UT Saft Lake CHv, WesI, Inc. ..•.. .. . .. .... 801-292-8787 
WA Bellevue, Olson Tech. Sis. Corp. ...... 206-883-7792 
WI Builer, Richmar Elcims. Corp. •........ 414--781-1730 
Can Mississauga. ant. Source EIctms., Ltd. 

41 &678-0830 

Local Distributors 
CA Chatsworth, Petell/Passive Comps. ... 818-341-1743 
CA San Diego. Neumann Elcims. . . • • . . • . . 619-695-3005 
CA Westlake VI., Diste~ Inc. . . • . . . . . . . • . •. . 805-495-9998 
CA Yorba Unda, Zeus Comps............. 714--921-9000 
CO Denver,lntegratedEIcims. •.••........ 303-292-6121 
CT Meriden, Jaco Elcims. ...•..•.......•. 203-235-1422, 
FL Tampa,lmpela Elctms. ..•..•.......•. 813-885-4747' 
IL Heffman Estates, Integrated Elcims. .. 312-843-2040 
MO COlumbia, Aztech Elcims. •.. . . . . . . . . .. 301-995-6800 
MA Burlington. TLC COmps. .•......•..... 617-273-0140 
MN St Pau~ Shelley-Ragon. . •• . • . . . . . . . . . 612-648-2828 
NJ CliIotn, J-Mar Elctms. .•..••.••.•.•...• 201-772-8400 
NY Bohemia. Justin Elcims. .•..•......... 516-589-4000 

NY Cicero, Andco Elcims. ...•............ 315-699-2660 
NY Hauppauge. Jaco Elcims. .. . .•.•.. . .•. 516-273-5500 
NY Portchester, Zeus Comps. ............ 914--937-7400 
NY Whippany, AmerIcan Oists. .•.•..• ;.... 201-428-0510 
OH Clncimati Eclipse of Ohio ............ 513-661-7733 
OH Dayton. Televox,Inc. .••..•.•.......... 513-454-1225 
OR Beaverton. Intagrated Elctms. ..•...... 503-641-1690 
TX Richardson, Jaco, Inc. .........•...... 214--235-9575 
TX RichaJdson. Zeus Comps. ............ 214--783-7010 
UT N. Saft Lake CHv,lntagrated Elcims. •• 801-298-1869 
VT Rutland, SA~ Inc. .....•..•........•... 802-775-7126 
WA Bellevue, Integrated Elcims. •..•...... 206-455-2727 

SFE TECHNOLOGIES, 1501 1st St. San Fernando, CA 
91340, Tel: 816-365-9411, TWX: 91D-498-1535,FAX: 818-
365-5117; FSC No.: 96733; EmpL: 2000; Sis. Mg,; Joe 
LucIa 

s. F. PRODUCTS CORPORATION. P. O. Box 369, 
Southport. CT 06490, Tel: 203-929-6180; EmpL: 8; Sis. 
Mgr; Norman W. Johanson; Dist. Mg,; R. S. Johanson 

SGS-ATES SEMICONDUCTOR CORP, 240 Bear Hill 
Rd, Waftham, MA 02154, Tel: 617-890-6886, TELEX: 
923495: EmpL: 9000 

SGS SEMICONDUCTOR CORPORATION. 1000 E. 
Bell Road. Phoenix, AZ 85022, Tel: 602-867-6100, TELEX: 
249976,667479(Western Union), TWX: 910-950-4654; 
FSC No.: 7X328; EmpL: 200; Sis. Mg,; Tony Santoni; Dist. 
Mg,; Jim Nord 

Sha/ko 

FAX: 919-934-3298 
SHALLCO, INC., Box 1089, Smithfield, NC 27577, Tel: 

919-934--3135; EmpL: 40; SIs. Mg,; M D. Sutton 
•............•............•........•....... B·1788-1793 

Local Sales Offices & Reps 
CA Irvine. Groh Assocs. ........•......... 714--837-9871 
CA Santa Clara, Fischer Assocs. ......... 408-733-7350 
FL Melboume,Reynolds & Assocs., Inc. .. 305-259-7000 
IN Fort Wayne, J & B Engrg. SIs. q,. ..... 219-483-2813 
IA Cedar Rapids. S & 0 Sis. ...•..•..•.•. 319-383-7323 
MO Towson, Heiden Engrg. Sis. ....•..•... 301-823-3763 
MA Norwood, MPS EIctm. •........•...... 617-769-8700 
MN Minneapolis. R-J Inc. . . . . . . . . . . . . . . . . . . 612-868-3661 
NY E. Rockaway, HW ............•....... 516-599-2999 
NY Manhattan, Lother Sanford Corp. .. .. .. 212-757-3881 
NY Pittsford, O. Hurley Sis. .•............. 716-588-6159 
OH Englewood, Allen Nace Co. ........... 513-636-0931 
OR POrlland, COmp. Technlg:.lnc. ......... 503-292-1518 
PA King of PruSSia, Freedman-Mafta Assocs. 

..........•.....•........•.....••...... 215-337-9211 
TX Dallas, Oeler & Menelaidas, Inc........ 214--361-8676 

Local Distributors 
FL Jacksonville, Southeast Elctms. . . . • . .. 904--356-3007 
OH Cincinnati United Radio.............. 513-761-4030 
TN Bristo~ Broadcast Equip. & Supp. .•... 615-878-2531 
TX Dallas, Wholesale Elctms. ....•....... 214-824--3001 
Can Montreal, Que., Braydon Electro .....• 514--332-5650 

SHALL TRONIX CORP., Preston St. P.O. Box 235, Selina, 
NC 27576, Tel: 919-965-6346; FSC No.: 58258; Sis. Mg'; 
Joe Deans ..................................... 001322 

Local Sales Offices & Reps 
TX Arlington, Electronic Prod. Reps. ....•. 817-467-0377 

SHAPE MAGNETRONICS, INC., 901 OuPage Ave., 
Lombard, II. 60148, Tel: 312-62Q-8394, TWX: 910-991-
2352, FAX: 312-62(}-0764; Empl.: 110; Sis. Mg,: Judy M. 
Madden; Dist. Mg'; Judy M. Madden 

SHAPIRO SCIENTIFIC INST, 3500 E. Coast Hwy, 
Corona del Mar, CA 92625, Tel: 714--675-1024; EmpL: 7 

SHARP, Microelectronics Div., Display Grp., Sharp 
Plaza, Mahwah, NJ 07430, Tel: 201-529-8757, TELEX: 71 
134327, FAX: 201-529-8759 ..•....•..•.. 801088-1091 

Local Sales Offices & Reps 
AL Huntsville, Interep Assocs. ..•....•..•. 205-533-1730 
AL Mobile, Interep Assocs. ..........•.••. 205-476-1038 
AZ Scottsdale, Thorson Desert State, Inc. (TOSI) 

.•.....•...•.....•......•.•..•......•.. 602-998-2442 
CA Newport Beh., Plustronics . . . . . . . . . . . . • 714-476-8009 
CA San Diego, Mesa COmps. ............. 619-276-8021 
CA Santa Clare, Quorum Tech. SIs. ..•....•.... 408-0812 

SHARP, 
CA Sherman Oaks. Plustronlcs .••.....•.. 818-995-8908 
CO Denver, Saele &'Assocs., Inc. •......•. 303-756-8655 
CT Southington. Orion/OSA Grp. ...•..... 203-621-8371 
FL Boca Raton. Lawrence Assocs. ....•.. 407-388-7373 
FL Casselberry, Lawrence Assocs. ..•.... 305-830-6174 
FL Oldsmar, Lawrence Assocs. .......•.. 813-787-2773 
GA Norcross, Interep AssOcs. .•. . . • . . . . . . • 407-449-8680 
n.. Des PIai,- Electron Mktg. ..........• 312-298-2330 
IN Indianapotis, STB & Assocs. ..••...... 317-844--9227 
KS WochHa, BaIca Corp. ...•... . . . . . . . . . . . . 316-682-8411 
MD Unthicurn. Advanced Technlg. Sis., Inc. 

301-788-9380 
MA M.;.;~~·O;';';;'ii:iSA'G;p:·:::::::: 617-480-0516 
MA Wakefield, Orion/OSA Grp. .....•...•. 617-245-5220 
MI Grand Rapids. OEM Sis., Inc. . . . . . . • . .. 616-364--4024 
MI St Clair Shores, OEM Sis. Inc. •.••...• 313-777-1750 
MN Minneapolis, ComsIrand ..........•... 612-788-9234 
MO Creve COeur, BaIca Corp. ..........•.. 314--878-4224 
NJ Allendale, Eastec Assocs. ......•.....• 201-934-7135 
NJ W. Berlin, QED Elcims. .•.•........•.. 609-346-8254 
NY Pittsford, Noeth-Honsinger ............ 716-588-9002 
NC Raleigh, Zucker Assocs. ......•.••..•. 919-782-8433 
OH Dayton. FIVe Star EIcIms., Inc. .•..•... 513-299-1718 
OH Solon, Five Star EIctms., Inc. .....••... 216-348-1611 
OR Beaverton, Blair Hirsh .............•.. 503-641-1875 
PA Spring I-Iousa. QED EIcIms.. Inc. .•...• 215-643-9200 
TN Greenville, Interep Assocs. •. . . . . . . . . . . 615-638-3491 
TX Austin, Irnpaq SIs. Co. ........•....... 512-474--1125 
TX Carroltton,lrnpaq Sis. Co. ............. 214--247-3300 
TX Houston, Irnpaq Sis. CO. ......••.•...• 713-820-0286 
WA Lynwood, Blair Hirsh.................. 206-774--8151 
WI Waukesha. Electron Mktg. ....•..•.... 414--547-1505 
Can Mississauga. ant. Hi-Tech Sis. eo. Ltd. 

............•.....•...........•..•...•. 416-672-0264 
Can Montreal, Que., Hi-Tech Sis. .....•.... 514--388-4728 
Can Surrey, B.C, Enerlec Sis. .....•..•..••. 604--888-1667 

Local Distributors 
AL Huntsville, Marshall •.. . . . . . . . . . . . . . . .. 205-861-9235 
AZ Phoenix, Marshall ..•........•..•..... 602-498-0290 
CA Del Mar, Added Value .......••....... 619-792-0257 
CA Irvine. Marshall ..•.•.....•.•....••.... 714-456-5394 
CA Los Angeles. Marshall................ 818-407-4150 
CA Orange. Milgray ...•..•..........•.... 203-795-0711 
CA Orange. Western Micro ............... 714--637-0200 
CA Sacramento, Marshall ...•...•..•...•. 918-635-9700 
CA San Oiego. Marshall .....•.•.•........ 619-578-9606 
CA San Diego. Western Micro .•.•....•... 619-453-8430 
CA San Francisco, Marshall .....•.•.•.•.. 408-943-4600 
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SHARP, 

CA Saratoga, western Micro ............. 408-725-1660 
OA Tustin, Added Value ...... , .. , ...... : .. 714-259-8258 
00 Oenvet. Marshall ..................... 303-451-8444 
00 Wheat Ridge, Added Value ........... 303-422-1701 
OT Wallingford, Marshall .................. 203-265-3822 
DO Washington, Milgray ......... ,........ 301-621-8169 
FL Ft Lauderdale. Marshall ... ~ .......... 305-9n-4680 
FL Orlando, MarshalL.................... 305-767-8585 
FL Tampa, Marshall ...................... 813-573-1399 
FL Winter Pk., Milgray .................... 305-647-5747 
GA Atlanta, Marshall.. .. .. .. .... .. .. .. .... 404-923-5750 
GA Atlanta, Milgray ....................... 404-393-9666 
II Chicago. Marshall .................... 312-490-0755 
Il Ohicago. Mllgray .. .. .. .. .. .. ... .. .. ... 312-350-0490 
IN Indianapolis, Marshall ....... ,.... .. ... 317-297-Q463 
KS Kansas Oily. MarshalL ................ 913-492-3121 
KS Kansas Oily. Milgray .................. 913-236-8800 
KS wKlhita, Marshall ..................... 316-264-6333 
MD Baltiroore. Milgray .................... 301-995-6169 
MD Gaithersburg, Marshall. . . . . . . . . . • . . . .. 301-64M228 
MA Boston, Marshall. ............. : .. .. ... 617-658-0810 
MA Burlingfon, Milgray .................... 61Hl57-5900 
MA Burlingfon, Western Micro ............ 617-273-2800 
MI Livonia, M .... shall ..................... 313-525-5850 
MN Minneapolis, Marshall ................. 612-559-2255 
MO St Louis, Marshall.................... 314-291-4650 
NJ Fairfield, Marshall.. .. .... . .. .... .. .... 201-682-0169 
NJ Martlon, Milgray ...................... 609-983-5010 
NY Farmingdale, Milgray ................. 516-391-3000 
NY Hauppauge. Marshall ......... , ....... 516-273-1515 
NY Johnson Oily. Marshall ............... 607-798-1611 
NY Pittsford, Milgray .... .. .. .. .. .. .. .. .... 718-235-0830 
NY Rochester. Marshall ,................. 716-236-7620 
NO Raleigh, Marshall ..................... 919-676-7383 
OH Oleveland, Marsh.all. .................. 216-248-1788 
OH Oleveland, Milgray .................... 216-447-1520 
OH Oolurnbus,Marshall ................... 614-691-7580 
OH Dayton, Marshall ..................... 513-698-4480 
OR Beaverton, Western Micro ............ 503-629-2082 
OR Portland, Marshall .................... 503-643-5555 
PA Philadelphia, Marshall ........... :.... 609-778-8720 
PA Pittsburgh, Marshall .................. 412-983-0441 
TX Austin, Added Value .................. 512-459-8519 
TX Austin, Marshall ...................... 512-837-1991 
TX Brownsville, Marshall ................. 512-542-4589 
TX Dallas, Added Value.................. 214-404-1144 
TX Dallas, Marshall ...................... 214-233-5200 
TX Dallas, Milgray .. .. .. .. .. .. .. .. .. .. .... 214-248-1603 
TX EI Paso, Marshall ..................... 915-593-0706 
TX Houston, Marshall.................... 713-695-9200 
IJT Murray. Marshall ........•. :........... 801-261-1888 
IJT Salt Lake OIly. Added Value .......... 801-975-9500 
IJT Salt Lake OIly. MarshalL .............. 801-465-1580 
IJT Salt Lake OIly. Milgray ................ 801-272-4999 
VA Redmond, Western Micro ............. 206-881-6737 
WA Seattle, Marshall. .. .. .. .. .. . .. .. .. .... 206-641-6800 
WI Waukesha, Marshall .................. 414-797-8400 
can Calgary. Alberta, Space EIctms. ....... 403-235-5325 
can Edmonton, Alberta, Space EIctms. .... 403-438-2858 
can Montreal, Que., Marshall .............. 514-848-9112 
can Montreal, Que., Space Elctms. ........ 514-694-7710 
can Ontario, Marshall ..................... 415-674-2161 
can Ontario. Mllgray ....................... 416-758-4481 
can Ottawa, Ont, Marshall ................ 415-674-2188 
can Ottawa, Ont, Space Elctms. ........... 613-820-8313 
can Toronto, Onl, Milgray ................. 416-758-4481 
can Toronto. ant, Space EIctms. .......... 415-638-4nl 
can Vancouver. B.O, Space EIctms. ....... 604-438-5545 
Oan Winnipeg, Manitoba. Space Elctms. ... 204-339-0554 

SHARP, Microelectronics Div., Integrated 
Circuits, Sharp Plaza, Mahwah, NJ 07430. Tel: 201-529-
8757. TB..EX: 71 134327. FAX: 201-5~758 
. . .. . ..•.. ... . . . . . ... . .. . . . . . .. . . .. .. . •. . .. A'1754-1756 

Local Sales Offices & Reps 
AL Huntsville, Interep Assocs. .... ,....... 205-533-1730 
AL Mobile, Interep Assocs. ............... 205-478-1036 
AZ Scottsdale. Thorson Desert Stale. Inc. (TDSI) 

. :.. . . .. . .. . .. . .. . .. .. . . . .. . . . . .. .. . ... 602-998-2442 
CA Newport Bch, Plustrpnics ............. 714-475-6009 
CA San Diego. Mesa Oomps. ............. 619-278-8021 
CA Santa Olara, Quorum Tech. Sis. ....... 408-980-0612 
CA Shelman Qaks, Plustronics ........... 818-995-6908 
00 Denver. Seale & Assocs, Inc. .. ... .. ... 303-756-8855 
OT Southingfon, Orion/DSA Grp. ......... 203-621-8371 
FL Boca Raton, Lawrence Assocs. ....... 407-368-7373 
FL Oasselberry. Lawrence Assocs. ....... 305-830-6174 
FL Oldsmar. Lawrence Assocs. .......... 813-787-2773 
GA Norcross, Interep Assocs. .. . . . . . . . . . .. 404-449-6680 
It Des Plaines, Electron Mklg.. . . .. .. . . .. 312-298-2330 
IN Indianapolis, STB & Assocs. .......... 317-844-9227 
KS WIChita, Baka Gorp. .. .. .. .. .. .. .. .. ... 316-682-8411 
MD Linthicum, Advanced Technlg. Sis., Inc. 

MA Marlborough, O!ion/DSA Grp. ....... . 
MA Wakelield, Orlon/DSA Grp .... " .... .. 
MI Grand Rapids, OEM Sis., Inc. ........ .. 

301-783-9360 
617-41ID-0516 
617-245-5220 
616-364-4024 

, .. 
Manufacturers and Sales Offices Directory 

MI Sl Olair Shores, DEM SIs, Inc ......... 313-777·1750 
MN Minneapolis, Oomstrand ...... " ...... 612-768-9234 
MO Oreve Gauer, Baka Oorp. ............. 314-678-4224 
NJ Allendale, Eestec Assocs. .. .. .. .. .. ... 201-934-7135 
NJ W. Berlin, QED Elctms. ................ 609-346-9254 
NY Pittsford, Noeth-Honsinger .. .. .. .. .... 71 &-586-9002 
NO Raleigh, Zucker Assocs. .... "........ 919-782-8433 
OH Dayton, Five StaJ" Elctms, Inc. ........ 513-299-1718 
OH Solan, Five StaJ" EIctms., Inc. .......... 216-349-1611 
OR Beaverton, Blair Hirsh ................ 503-641-1875 
PA Spring House, QED Eictins, Inc. ...... 215-643-9200 
TN Greenville, Interep Assocs. .. . . . .. . . . . .615-639-3491 
TX Austin, Impaq Sis. 00 ................. 512-474-1125 
TX GarroIRon, Irnpaq Sis. 00. ............. 214-247-3300 
TX Houston, Impaq Sis. 00. .............. 713-820-0288 
WA Lynwood, Blair Hirsh .................. 206-774-8151 
WI Waukesha, Electron MkIg. ............. 414-547-1505 
can Mississauga, Ont, HHech SIs. 00., Ltd. 

....................................... 415-672-0284 
can Montreal, Que., HHech SIs. ....... , .. 514-386-4728 
can Surrey. B.O, Enertec Sis. .... 604-688-1667 

LocBl Distributors 
AL Huntsville, Marshall ..•...... 
AZ Phoenix, Marshall ................... .. 
OA Del M ..... Added Value .............. .. 
OA Irvine, Marshall ...................... . 
OA Los Angeles, Marshall .............. .. 
OA Orange, Milgray ...... " ............ .. 
OA Orange. Western Micro .............. . 
OA Sacramento. Marshall ............... . 
OA San Diego. MlIJ"Shall ................ .. 
OA San Diego. Western Micro ........... . 
CA San Francisco. Marshall ............. . 
OA s....etoga, Western Micro ............ . 
OA Tustin. Added Value ................ .. 
00 Denver. Marshall ................... .. 
00 Wheatridge, Added Value ............ . 
OT Wlillingford, MlIJ"Shall ................ . 
DO Washington, Milgray .: .............. .. 
FL Fl Lauderdale, Marshall ........ : 
FL Orlando. Marshall. .................. .. 
FL Tampa, Marshall ................ " .. .. 
FL Winter Pk., Milgray .................. .. 
GA Atlanta, MlIJ"Shall ........ : ............ . 
GA Atlanta. Milgray ...................... . 
IL Ohicago. Marshall .................. .. 
IL Ohicago. Milgray .................... .. 
IN Indianapolis, Marshall ............... .. 
KS Kansas Oily. Milgray ................ .. 
KS Wichita, Marshall .................... . 
MD Baltimore, Milgray .................. .. 
MD Gaithersburg, M'i"Shall. .............. . 
MA Boston, Marshall .................... .. 
MA Burlington, Milgray .................. .. 
MA Burlington, Western Micro ........... . 
MI Livonia, Marshall ................... .. 
MN Minneapolis, Marshall ................ . 
MS I<ansas OIly. Marshall. .............. .. 
MO St Louis, Marshall ................... . 
NJ Fairfield, Marshall .................... . 
NJ MarRon, Milgray .................... .. 
NY Fanningdale. Milgray ................ . 
NY Hauppauge, Marshall ................ . 
NY Johnson Oily. Marshall .............. . 
NY Pittsford, Milgray .................... .. 
NY Rochester. Marshall ............... .. 
NO Raleigh, Marshall ................... .. 
OH Oleveland, MlIJ"Shall .................. . 
OH Oleveland, Milgray .................. .. 
OH Oolumbus, Marshall ................ .. 
OH Dayton, Marshall .................... . 
OR Beaverton, Western Micro ........... . 
OR Portland, Marshall ................... . 
PA Philadelphia, Marshall ............... . 
PA Pittsburgh, Marshall ................. .. 
TX Austin, Added Value ................ .. 
TX Austin, MlIJ"Shall .................... .. 
TX Brownsville. MlIJ"Shall ................ . 
TX Dallas, Added Value ................ .. 
TX Dallas, MlIJ"Shall ... , ................. . 
TX Dallas, Milgray ...................... .. 
TX EI Paso, Marshall ................... ,. 
TX Houston, Marshall .................... . 
IJT Murray, MlIJ"Shall ..................... . 
IJT San Lake Oily. AdcIecl Value ........ .. 
IJT San Lake Oily. Marshall .............. . 
IJT San Lake Oily. Milgray .............. .. 
WA Redmond, Western Micro ............ . 
WA Seattle, Marshall .................... .. 
WI Waukesha, Marshall ................ .. 
can Calgary. Alberta, Space Elctms. ...... . 
can Edmonton, Alberta, Space Elctrns. ... . 
Oan Montrea~ Que., Marshall ............. . 
Oan Montrea~ Que, Space Elctms. ....... . 
can Ontario. Marshall ................... .. 
can Ontario. Milgray .................. " .. . 
Oail OIIawa, Orrt M .... shall ............... . 
can OIIawa, Orrt Space Elctrns. .......... . 

205-881-9235 
602-496-0290 
619-792-0257 
714-456-5394 
818-407-4150 
203-795-0711 
714-637-0200 
915-635-9700 
619-578-9606 
618-453-8430 
403-943-4600 
408-725-1660 
714-259-8258 
303-451-8444 
303-422-1701 
203-265-3822 
301-621-8169 
305-9n-4880 
305-767-8585 
813-573-1399 
305-647-5747 
404-923-5750 
404-393-9666 
312-490-0755 
312-350-0490 
317-297-0483 
913-236-8800 
316-264-6333 
301-995-6169 
301-840-0228 
617-656-0810 
617-657-5900 
617-273-2800 
313-525-5850 
612-559-2255 
913-492-3121 
314-291-4650 
201-682-0169 
609-983-5010 
516-391-3000 
516-273-1515 
607-798-1611 
716-235-0830 
716-235-7620 
919-876-7383 
216-248-1788 
216-447-1520 
614-891-7580 
513-698-4460 
503-629-2082 
503-643-5555 
609-778-8720 
412-983-0441 
512-459-6519 
512-837-1911 
512-542-4589 
214-404-1144 
214-233-5200 
214-248-1603 
915-593-0708 
713-895-9200 
801-261-1888 
801-975-9500 
801-465-1580 
801-272-4999 
206-881-6737 
206-641-6800 
414-797-8400 
403-235-5325 
403-438-2858 
514-848-9112 
514-694-7710 
416-674-2161 
416-756-4481 
416-674-2168 
613-820-8313 

Oan Toront!>. Orrt Milgray ................. 416-758-4481 
Oan Toronto. Orrt Space Elctms. .... , .. , .. 416-638-47il 
Oan Vancouver. B.C, Space Elctms. ........ 604-438-5545 
Oan Winnipeg, Man~oba, Space EIctms. ... 204-339-0554 

SHARP, Microelectronics Div., Optoe~ronics. 
Sharp Plaza, Mahwah, NJ 07430. Tel: 201-529-8757. 
TELEX: 71 134327. FAX: 201-529-8759; Sis. Mgr: Terry 
Manton; Dis!. Mgr: Dave Matthews ...... A·2142·2144; 

8'1148·1151.1178-1179.1282-1294.1585,1925 

Local Sales Offices & Reps 
AL Huntsville, Interep Assocs. ............ 205-533-1730 
AL Mobile. Interep Assocs. ............... 205-478-1036 
AZ Scottsdale, Thorson Desert Slate Inc. (TDSI) 

. . . . .. . . . . . . . . . .. . . . . .. .. . . . .. . .. . .. . .. 602-998-2442 
OA Newport Bch, Plustronics .............. 714-476-8009 
OA San Diego. Mesa Oomps. ............. 619-278-8021 
OA Santa Ol .... a, Quorum Tech. Sis. . . .. . .. 408-9B0-0812 
OA Sherman Qaks, Plustronics ........... 818-995-6908 
00 Denver. Seale & Assocs.. lile. ......... 303-756-8855 
OT Southington. Orion/DSA Grp. ......... 203-621-8371 
FL Boca Raton. Lawrence Assocs. ....... 407-368-7373 
FL Casselberry. Lawrence Assocs. ....... 305-830-6174 
FL Oldsmar. Lawrence Assocs. .......... 813-787-2773 
GA . Norcross, Inlerep Assocs. . . . 404-449-8880 
II:. Des Plaines, Electron Mklg. ........... 312-298-2330 
IN Indianapolis, STB & Assocs. .......... 317-844-9227 
KS Wichita, BakaOorp .................... 316-682-8411 
MD Linthicum, Advanced Technlg. Sis., Inc. 

MA M .... lborough. Orlon/DSA Grp ........ . 
MA Wakelield, Orion/DSA Grp ........... . 
MI Grand Rapids, OEM Sis., Inc. .. 
MI St Olair Shores, DEM SIs, Inc ........ . 
MN Minneapolis, Oomstrand ............. . 
MO Oreve Coeur. Baka Oorp. . ........... . 
NJ Allendale. Eastec Assocs. ............ . 
NJ W. Berlin, QED Elctms. .............. . 
NY Pittsford, Noetl>-Honsinger ........... . 
NO Raleigh. Zucker Assocs. ............ .. 
OH Dayton. Five StaJ" Elctms, Inc. ....... . 
OH Solan. Five SI .... Elctms, Inc .......... . 
OR Beaverton, alair Hirsh .............. .. 
PA Spring House, QED Elctms, Inc. ..... . 
TN Greenville. Interep Assocs. ........... . 
TX Austin. Impaq SIs. 00. . .............. . 
TX OarroiRon. Irnpaq Sis. 00. .. ......... .. 
TX Houston, Irnpaq Sis. 00. .. .. : ........ . 
WA Lynwood, Blair Hirsh ................. . 
WI Waukesha, Electron Mklg. ........... . 
Oan Mississauga, Onl, HHech Sis. 00, Ltd. 

301-789-9360 
617-460-0516 
617-245-522.0 
616-364-4024 
313-n7-1750 
612-768-9234 
314-878-4224 
201-934-7135 
609-346-9254 
716-586-9002 
919-782-8433 
513-299-1718 
216-349-1611 
503-641-1875 
215-643-9200 
615-639-3491 
512-474-1125 
214-247-3300 
713-820-0288 
206-774-8151 
414-547-1505 

. . . . . . . . . . .. . . . . .. . .. . . . . . . . . . . . . . . . . .. 416-672-0284 
can Montreal. Que, HHech SIs. .......... 514-388-4728 
can Surrey. B.O, Enertec SIs. .............. 604-886-1667 

Local Distributors 
AL Huntsville, Marshall .................. . 
AZ Phoenix, Marshall .................. .. 
OA Del M ..... Added Value ............. : .. 
OA Irvine. Marshall ...................... . 
CA Los Angeles, Marshall .............. .. 
CA Orange, Western Micro .............. . 
OA SacraJ"n8nto. Marshall .............. .. 
CA San Diego. M .... shall ................ .. 
OA San Diego. Western Micro ........... . 
CA San Francisco. Marshall ............ ,. 
OA S .... atoga, Western Micro ............ . 
OA Tustin. Added Value ................ .. 
00 Denver. MlIJ"Shall .................... . 
00 Wheat Ridge, Added Value .......... . 
OT Orange, Milgray .................... .. 
OT Wallingford, Marshall ................ . 
DO Washington, Milgray ................ .. 
FL Ft Lauderdale, Marshall ............. . 
FL Orlando. Marshall ................... .. 
FL Tampa, Marshall. .................... . 
FL Winter Pk., Milgray .................. .. 
GA Atlanta, Marshall .................. : .. . 
GA Atlanta, Milgray ...................... . 
Il Ohicago. Marshall ........ " ........ .. 
IL Chicago. Milgray .................... .. 
IN Indianapolis, Marshall.. . ............ . 
KS I<ansas Oily. Marshall ................ . 
KS Kansas Oily. Milgray ................ .. 
KS Wichita, Marshall .................... . 
MD Baltimore, Milgray .................. .. 
MD Gaithersburg, Marshall .............. .. 
MA Boston, Marshall .................... .. 
MA Burlington, Milgray .................. .. 
MA Burlington, Western Micro ........... . 
MI Livonia, Marshall ................... .. 
MN Minneapolis, Marshall ................ . 
MO St Louis, MlIJ"Shall ................... . 
NJ Fairfield, Marshall ................... .. 
NJ M .... non, Milgray .................... .. 
NY F .... mingdale. Milgray ............... .. 
NY Hauppauge, Marshall ................ . 
NY Johnson Oily, Marshall 

205-881-9235 
602-496-0290 
619-792-0257 
714-458-5394 
818-407-4150 
714-637-0200 
915-635-9700 
619-578-9606 
618-453-8430 
408-943-4600 
408-725-1660 
714-259-8258 
303-451-8444 
303-422-1701 
203-795-0711 
203-265-3822 
301-621-8169 
305-977-4680 
305-767-8585 
813-573-1399 
305-647-5747 
404-923-5750 
404-393-9666 
312-490-0755 
312-350-0490 
317-297-Q463 
913-492-3121 
913-236-8800 
316-264-6333 
301-995-6169 
301-840-0228 
617-658-0810 
617-657-5900 
617-273-2800 
313-525-5850 
612-559-2255 
314-291-4650 
201-882-0169 
609-983-5010 
516-391-3000 
516-273-1515 
607-798-1611 

784 North American offices only. For worldwide. reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
NY Pittsford, Milgray ...... " ......... ' ... . 
NY Rochester, Marshall .... . 
NC Raleigh, Marshall ....... . 
OH Cleveland, Marshall . 
OH Cleveland, Milgray 
OH Columbus, Marshall 
OH Dayton, Marshall ........ . 
OR Beaverton, Western Micro ..... 
OR Portland, Marshall 
PA Philadelphia, Marshall 
PA Pittsburgh, Marshall . 
TX Austin, Addec Value .. 
TX Austin, Marshall 
TX Brownsville, Marshall ............. . 
TX Dallas, Added Value ............ .. 
TX Dallas, Marshall ................ .. 
TX Dallas. Milgray ...................... .. 
TX EI Paso, Marshall .................... . 
TX Houston, Marshall ................ . 
UT Murray, Marshall .................... .. 
UT San Lake City, Addec Value ........ .. 
UT san Lake City, Marshall ......... . 
UT San Lake City, Milgray .... . 
WA Redmond, Western Micro ............ . 
WA Seattle, Marshall .... , .. 
WI Waukesha, Marshall .............. .. 
Can Calgary, Alberta, Space Elctms. .... . 
Can Edmonton, Alberta, Space Elctms. .. . 
Can Montreal, Que, Marshall ........... . 
Can Montreal, Que., Space Elctms. .. . 
Can Ontario, Marshall ............ . 
Can Ontario, Milgray .............. . 
Can Ottawa, Ont., Marshall .......... . 
Can Ottawa, Ont, Space Elctms. ..... . 
Can Toronto, Ont., Milgray ........... . 
Can Toronto, Ont., Space Elctms. ......... . 
Can Vancouver, B.C, Space Elctms. ...... . 
Can Winnipeg, Man~oba, Space Elctms. .. . 

716-235-0830 
716-235-7620 
91~876-7383 

216-246-1788 
216-447-1520 
614-891-7580 
513-896-4480 
503-62~2082 

503-643-5555 
60~ 778-8720 
412-983-0441 
512-45~8519 

512-837-1991 
512-542-4589 
214-404-1144 
214-233-5200 
214-246-1603 
915-593-0706 
713-895-9200 
801-261-1888 
801-975-9500 
801-485-1580 
801-272-4999 
206-881-6737 
2~1-6800 

414-797-8400 
403-235-5325 
403-436-2858 
514-846-9112 
514-694-7710 
416-674-2161 
416-756-4481 
416-674-2168 
613-820-8313 
416-756-4481 
416-636-4771 
604-436-5545 
204-33~0554 

SHELDAHL., INC, P.O. Box 170, Hwy 3 North, Northfield, 
MN 55057, Tel: 507-663-8000. TWX: 910-565-2180, FAX: 
507-663-8365 

FAX: 714-669-1081 
SHELLY ASSOCIATES, INC" 14281 Chambers Road, 

Tustin, CA 92680, Tel: 714-66~985O, TELEX: 65-2263; 
FSC No.: 00303; Empl.: 30; Sis. Mg, ~ Chuck Feeney; Dis/. 
Mg,~ Chuck Feeney ............................ S·1092 

Local Sales Offices & Reps 
AZ Tempe, Spectrum Assocs., S.W........ 602-966-1788 
CA Anaheim, Spectrum Assocs., Inc. ...... 714-630-6977 
CA Mountain View, Leddy As.socs. . . . . . . .. 415-96~ 13 
CO Broomfield, Connors Co. .............. 303-466-9628 
FL Ft Lauderdale, HOllingsworth & Still. Inc. 

....................................... 800-241-5712 
FL Tampa, Hollingsworth & Still, Inc ...... 800-241-5712 
GA Norcross, Hollingsworth & Still, Inc. ... 404-447-1700 
IL Skokie, Electro Tech Mklg. ............ 312-676-3151 
IN Ft Wayne, Scott Elctms. .............. 219-4-84-7865 
IN Indianapolis, Scott Elctms.lnc. ........ 317-841-0010 
MD Ellicott City, Tech. SIs., Inc. ............ 301-461-2400 
MA Norwood The Macinnis Co. .......... 617-762-8090 
MI Ypsilanti, Techrep, Inc. ................ 313-572-1950 
MN Hopkins, Steve Forsythe & As.socs. 612-933-8267 
MO Florissanl, R. R. Burton & Assocs. ..... 314-831-4069 
MO Grandview, R. R. Burton & Assocs. .... 816-763-5385 
NJ Boonton, TMA ........................ 201-263-2946' 
NY N. Syracuse, R. F. Roux Co. ........... 315-458-9169 
NY Port Washington, TMA ............ .-. .. 516-883-2432 
NC Chario1le, HOllingsWorth & Still, Inc .... 800-241-5712 
NC Kernersville, Hollingsworth & Still. Inc. 

OH Cincinnali, Scott Elctms. ............. . 
OH Cleveland, Scott Elctms. Inc .......... . 
OH Kettaring, Scott Elctms., Inc. ......... . 
OH Reynoldsburg, Scott Elctms. ......... . 
OR Beaverton, Luscombe Engrg. Co. . ... . 
PA Boyertown, Tech. Sis., Inc. ......... . 
PA Pittsburgh, Scott Elctms. ............. . 
TX Stattord, A & E SIs., Inc. .............. . 
WA Bellevue, Luscombe Engrg. Co ....... . 
WI Brookfield, Electro-Tech Mklg. As.socs. 

Local Distributors 
AR Ft Sm~ Redio, Inc ........... .. 
CA Anaheim, Bisco Inds. Inc. . 
CA Fremont VIC/TAL SIs. . 

800-241-5712 
513-791-2513 
216-473-5050 
513-294-0539 
614-863-1281 
503-636-6684 
800-225-4335 
412-863-6116 
713-49~321 0 
206-223-1541 

414-785-9554 

501-846-5200 
714-635-0380 
415-651-6420 

CA San Jose, Bisco Inds. Inc ............. . 
CT Norwalk, Park Dislrs. Inc. .. .......... . 
CT Wallingtord, Midstate Elctms. Co. . ... . 
FL Bradenton, Speciaily Distbg. ......... . 
FL Clearwater, Jenkins Supp. Co., Inc. ... . 
GA Atlanta, A-C Equip. Co ............... .. 
IL Franklin Park, Bisco Inds. Inc ......... . 
IN Indianapolis, Mar Elctrns., Inc. ........ . 
IA Cedar Rapids, Iowa Redio Supp. Co .. . 
IA Cedar Rapids, Iowa Radio Supp. Co .. . 
MA Woburn, Bisco Inds. .. .............. .. 
MO Kansas City, Elctms. Supp. Co., Inc. .. . 
NJ Cranford, Garden State Indl Elctms. .. 
NJ East Brunswick, Brothers Elctrns. .... . 
NJ Fair Lawn, Relay Specianies ......... . 
NJ Oakland, Relay Speciatties ........... . 
NY Elmsford, WMe Plains Elctrl. ......... . 
NY Huntington, Energy Elctrl. Supp ....... . 
NC Raleigh, Svc. Plus Elctrns. . .......... . 
OH Dayton, Televox, Inc .................. . 
OH Strongsville, Roberts Elclrns. Co., Inc. 

OH Twinsburg. Advacom, Inc ............. . 
OK Tulsa, Redio, Inc ......... . 
PA McKean, Advacom .................. . 
TN Chattanooga, Speciaily Distbg. Co .... . 
TX Arlington, Bisco Inds. ................ . 
TX Dallas, Wilkinson Brothers Co. 
TX Midland, ESI Supp .................... . 
WI Mequon, Lakeview Elctrns. ........... . 

406-435-8980 
203-853-2010 
203-265-9900 
813-756-9571 
813-584-5282 
404-451-2747 
312-451-1230 
317-633-6699 
313-393-4510 
31~393-4510 
617-938-8590 
816-931-0250 
201-272-8400 
201-236-2200 
201-797-3313 
201-337-1000 
914-592-9555 
516-54~2722 

91 ~850-9550 
513-294-4499 

216-236-1711 
216-425-8477 
916-587-9123 
814-476-7774 
615-267-9531 
817-640-7046 
214-941-9963 
915-694-9657 
414-377-8250 

SKe 
FAX: 618-764-6845 

SHINANO KENSHI CORP. (SKC), 7525 Ethel Ave., Ste. 
I, N. Hollywood CA 91605, Tel: 816-784-4266; Empl.: 6; 
Sis. Mg,: Ken Shimizu ......................... B.1255 

Local Sales Offices & Reps 
AL Madison, Benchmark ................. 205-484-0033 
CA North Hollywood Shinano Kenshi Corp. 

.. .. .. .. .. . .. .. .. .. .. .. .. .. .... .. ...... 816-784-4266 
CA Santa Clara, Norcornp, Inc. ............ 406-727-7707 
CO Denver, Tech Rep SIs. Co. ............ 303-756-7031 
CT Bloomfield, SIR Assocs. . . . . . . . . . . . . . .. 203-243-9343 
FL Melbourne, Phoenix Comps ........... 305-723-4414 
GA Norcross, Benchmark .. .. .. .. .. .. .. ... 404-446-1711 
MA Westford, SIR AssoCs. ................ 617-692-2500 
MI Southfield, Fred Gehrke & Assoc. ..... 313-55~5363 

MN Eagan, REL Comp. ................... 612-452-9541 
NJ Maple Shade, Bi-Tech ................ 606-667-7374 
NJ Oxford, Malin Assocs. ................. 201-68~7398 
NC Charlotte, Mackay Sm~h & Assocs. ... 704-372-1188 
NC Raleigh, Mackay Sm~h & Assocs. ..... 91~847-2277 

OR Portland, Intertech Sis. ................ 503-775-7885 
TX Austin, Precision T echnlg. Assocs. .... 512-250-0201 
TX Richardson, Precision Technlg. Assoc. 

.. . .. .. .. .. .. . .. .. .. .. .. .. . .. .. .. .. .. .. 214-234-8071 
UT Sandy, Intermountain Technlg. ........ 801-566-5000 

Local Distributors 
CA N. Hollywood Digilog Dvcs, Inc ....... 816-784-9777 

Shindengen~America.lnc. 

FAX: 805-373-3710 
SHINDENGEN AMERICA INC" 2849 Townsgate Road, 

Ste. 200, Westlake Vl, CA 91361, Tel: 805-373-1130; 
Empl: 7; Sis. Mg, ~ Peter Gajewski; Dis/. Mg, ~ Peter 
Gajewski ................................. 001961-1963 

Local Sales Offices & Reps 
AL Huntsville, 20th Century Mklg., Inc .... . 
AZ Phoenix, Southwest Tech. SIs. ....... . 
CA San Diego, Power Assocs ............ . 
CA Santa Clara, Quorum Tech. SIs. ...... . 
CA Simi Valley, Tn-Electro SIs., Inc. ...... . 
CO Englewood Be & As.socs. 
CT Middletown, Gerber SIs. Corp. . ...... . 
GA Norcross, 20th Century Mklg., Inc. . .. . 
IL Rolling Meadows, Eagle Tech. SIs., Inc. 

205-533-9281 
602-893-1209 
61 ~275-0841 
406-98D-0812 
805-527-3317 
303-694-3999 
20:}-347-3ooo 
404-446-1999 

....................................... 312-991-0700 
KS Olathe, C-Tron ....................... 31~373-2029 

MD Randallstown, Chesapeake Indl. Mklg. 
301-922-5997 

SIEMEN 
MA Wanham, Gerber SIs. Corp. ........... 617-890-3334 
MI Lathrup V~ R. C. Nordstrom & Co. .... 313-55~ 7373 
MN St Paul. Mco SIs. .................... 612-777-7454 
MO St Charles, C-Tron, Inc. ............... 314-926-8078 
NY N. Bellmore, Aurora Mklg., Inc. ........ 516-221-0784 
NY Pittsford, Franklin Sis. Corp. ........... 716-246-8251 
NC Cary, 20th Century Mklg., Inc. ......... 91~1-3370 
OH Dayton, Thompson & As.socs. .. .. .. ... 513-435-7733 
OR Portland, Crown Elctms. .............. 503-620-8320 
PA Dresher, CMS Mk1g. .................. 215-885-4424 
TN Knoxville, 20th Century Mklg., Inc. .... 615-966-2099 
TX Dallas, Talo Prods., Inc. ............... 214-644-6010 
UT American Fork, Be & As.socs. ......... 801-467-2363 
WA Bellevue, Crown Elctms. .............. 206-643-8100 
Can Concord, Votron EIctms., Inc. ......... 416-66~9870 

SHIN-ETSU POLYMER, 34135 7th St., Union City, CA 
94587, Tel: 415-475-9000, TWX: 910-338-2229, FAX: 415-
475-0613; Sis. Mg,~ Doug Hall 

INTERNATIONAL CORPORATION 

FAX: 516-466-0922 
SHOGYO INTERNATIONAL CORP" 287 Northern 

Blvd., Greal Neck, NY 11021, Tel: 516-466-0911, TELEX: 
4758024, TWX: 12218 ... A·2366; a·1154, 1794-1795; 

C·I550-1552, 1906-1907; 001050-1051, 1395, 1492, 
1967 

SHOKAI FAR EAST, LTD., 280 North Central Ave., 
Hartsdale, NY 10530, Tel: 914-681-0700, FAX: 914-681-
0807; Empl: 362; Sis. Mg,~ Shirlee Serber; Dist. Mg,~ Lee 
Goldberg, V.P. .................................. 001053 

SHURE BROS, 222 Hartrey Ave, Evanston, IL 60202-3696, 
Tel: 312-866-2200, TELEX: 4330191, FAX: 312-866-2279; 
Sis. Mg, ~ R. T. Murphy, VP & Gen Mgr. 

ShuriIe: 
FAX: 203-481-8937 

SHURITE METERS, A Prime Technology Co., P.O. 
Box 185, Twin Lakes Rd., North Branford, CT 08471, Tel: 
203-481-5721, TWX: 710-452-3092; Empl.: 15; Sis. Mg': 
James Jamieson; Dis/. Mg': Bruce Granoff .... 001397 

Local Sales Offices & Reps 
CA Burbank, Modco Co ................. .. 
CA Sunnyvale, W. W. Posey Co. . ........ . 
CO Denver, Nelson Co. Inc ............... . 
FL Longboa\ R. S. Cushing ............. . 
IL Park Ridge, Bob Bums As.socs. ...... . 
IN Indianapolis, John Sukup Inc. ..... ; .. . 
IA Des Moines, The Beams Co .......... . 
MI E. Detroit, Jack M Thorpe Co. .. .... .. 
NJ Belleville, D. F. Tobias & Co .......... . 
NJ Lawrenceville, DVS Co ............... . 
NY Rochester, H. C. Johnson Agys., Inc. .. 
NC Raleigh, B. T. Fundertlurk Inc ......... . 
OH Cincinnati, John Olsen Co. ........... . 
RI Lincoln, Adams McGregor Inc. . ...... . 
TX Dellas, The Crockatt SIs. Co ........ ' .. . 
WA Seattle, Evergreen Mklg. Grp ......... . 
Can Thornhill. Ont., R. C. Kahnert Sis. Ltd, 

816-846-2215 
406-746-0771 
303-295-1017 
813-383-1770 
312-823-9360 
317-253-5501 
515-255-1148 
313-77~ 
201-751-8680 
~96-1112 
716-586-0777 
91~782-3493 
513-922-8885 
401-726-1300 
214-350-3377 
206-633-3160 

416-731-9232 

SIDAC ENCLOSURES, Div. of Triac Electronic 
Systems, Inc, 87-27 Myrtle Ave, Glendale, NY 11385, 
Tel: 716-441-4728; Empl: 14; Sis. Mg,~ Vlelor Botnick 

SIDEREAL CORP., TransTechoology Corporation, 
9600 S.W. Bernes Rd., Portland, OR 97225, Tel: 503-297-
5531, TELEX: 36-0640, TWX: 910-464-6139, FAX: 503-
292-7730; Empl: 250; Sis. Mg' ~ Jeff Gretz 

SIECOR CORP, 489 Siecor Park-GO, Hickory, NC 28603-
0489, Tel: 704-327-5000, TELEX: 800-510, FAX: 704-327-
5973; Empl: 1200;, Sis. Mgr: J. Hicks 

SIEMENS COMPONENTS, INC., Optoelectronics 
Division, 19000 Homestead Ad, CUpertino, CA 95014, 
Tel: 406-257-7910, TELEX: 352084, TWX: 910-338-0022; 
FSC No.: 50579; Empl: 1100; Sis. Mg' ~ Daniel Rendino; 
Dis/. Mg, ~ Regina Walls 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 785 



SIEMEN Manufacturers and Sales Offices Directory 
LDC8J Sa~ Offices & Reps NJ Bellmawr, TAl Corp. ................. . 

CA Cupertino, SIemens Camps., Ill(>. ..•..• 4011-725-3586 NJ Ft Lee,Necoo ....................... . 
CA Orange, Siemens Camps., Ill(>. .•••.... 714-385-1274 NJ Prince1on, SIemens Comps., Inc. .•..•. 
CA Woodland Hills, Siemens Comps., Ill(>. NM Albuquerque, F-P Sis. .............. .. 

.. , ............... ; ..••.......... 818-883-4653/4658 NY Uverpool, Gen-Tech ................ .. 
GA Norcross, Siemens Camps., Ill(>. . • . • . . . 404-449-3981 NC SmithIIeld, AD~ Inc. .................. . 
IL Rosemont, Siemens Comp$., Inc. .•... 312~2-8000 OH Columbus, Siemens Comps., Inc. ...•. 

Strongsville, DoHus&-Root & Co., Inc. MA Uttteton, Siemens Camps., Inc. ..•..•.. 617'486-0331 OH 
MI Uvonia, Siemens Camps., Inc.......... 313-591-7238 
NJ Prince1on, Siemens Camps., Inc. •....• !lO9-987-<>083 
TX Dallas, Siemens Camps., Inc. ......... 214-620-2294 

SIEMENS 

FAX: 201-321-3961 
SIEMENS COMPONENTS, INC., Special Products 

Div., 188 Wood Ave., South, Iselin, NJ 08830, Tel: 201-
321-3400, TWX: 710-998-0588/0529; Empt: 800; SIs. 
Mgr: Curt Hozian; Dist. Mgr: Dick Robert 
.•........•..•........ ; .... A·II73, 1321; a·I350-1351 

LDcaI Sales Offices & Reps 
AL Hun1svi11e, Interep Assocs. ........... . 
AZ. Phoenix, Wes1rep .................... . 
CA Anaheim, Wes1rep ................... . 
CA Cupertino, Siemens Comps., Inc. ....•. 
CA Cupertino, SC SIs. West ............. . 
CA Orange, Siemens Comps., Inc. •....... 
CA San Diego, Varigon-San Diego, Inc. .. . 
CO Littleton, Lange Sis. .................. . 
FL Apopka, G.F. Bohman Assocs. ....... . 
GA Norcross, INTEREP ................. .. 
GA Norcross, Siemens Comps., Inc. ..•.... 
IL Park Ridge, Melcom Assocs. ......... . 
IL Rosemont. Siemens Camps., Inc. ...•• 
IN Indainapolls, EICtro Reps., Inc. ••..••... 
IA Cedar Rapids, Cahill-Schmilz-cahill .. 
MD LuthefViIle, D.G. Reps. .............. .. 
MA Westborough, Anchor EngrQ. •........ 

PA Bridgeville, DoHuss Root &Co. .. ... .. 
TN Greenville, Interep ............ ; ...... . 
TX Arlington, CompTech Sis., Inc. ....... . 
TX Austin, CompTech Sis., Inc. .......... . 
TX Houston, CompTech SIs., Inc. ....•.... 
UT Salt Lske City. Lange Sis. ............ . 
UT Salt Lske City, Lange Sis., Inc. ....... . 
WA Bellevue, Micro Sis. '" ............... . 
PR Rio Piedras, KIamco EIec. ........... . 

LDcaI Di8trlbutors 
AL Hun1svi11e, Hall-Mark ................ .. 
AZ. Phoenix, Hall-Mark .................. . 
CA canoga Park, Hall-Mark ............ .. 
CA Irvine, Marshall ...................... . 
CA Milpitas, Marshall Elec. .............. .. 
CA San Jose, Hall-Mark ................ .. 
CA Sunnyvale, Permag-Sierra Div ........ . 
CO Thornton, Marshall EIec. ............ .. 
FL Orlando, Hall-Mark .................. .. 
GA Norcross, Marshall .................. . 
IL Elk Grove, ~tral Div. •..•... 
IL Rosemont, Advent .................. .. 
IL WooddaIe, Hall-Mark ................ . 
IN Indianapolis, Marshall ............... .. 
MD Columbia, Hall-Mark ................ .. 
MI Fanninglon HIlls, Advant ............ .. 
MN Plymouth, Marshall ................. .. 
NJ Fairfield, Hell-Mark ................... . 
NY Rochester, Marshall ................. . 
NC Raleigh, Hall-Mark .................. .. 
OH Dayton, Marshall ................... .. 
PA McKeen, Advacom .................. . 
TX Dallas, Hall-Mark ................... .. 
WA Bellevue, Marshall ................... . 

609-933-2600 
201-461-2789 
608-987-<>083 
505-345-5553 
315-451-3480 
919-934-8136 
614-433-7500 

216-23&0300 
412-221-4420 
615-639-3491 
817-265-6007 
512-331-8922 
713-776-B330 
601-487-0843 
601-487-0843 
206-451-0588 
808-752-6169 

205-637-8700 
602-437-1200 
818-716-7300 
714-458-5394 
408-942-4700 
408-432-0900 
408-738-1060 
303-451-8444 
305-655-4020 
404-923-5750 
312-956-1140 
312-296-4210 
312-880-3600 
317-297-0483 
301-988-9800 
313-477-1650 
612-559-2211 
201-575-4415 
716-235-7620 
919-872-0712 
513-898-4480 
814-476-7774 
214-553-4300 
206-747-9100 

MI Troy, C. a Jensen & Assocs. ........ . 
MN St Pau~ Cahill-Schmilz-Cahill ........ . 
NJ Special Prods. Div .................... . 

205-533-1730 
602-997-8899 
714-527-2822 
408-725-3566 
408-725-3531 
714-385-1274 
619-57&0100 
303-795-3600 
305-888-1882 
404-449-8860 
404-449-3981 
312-696-1490 
312-629-6000 
317-842-7202 
319-377-6219 
301-583-1360 
617-898-2724 
313-643-0506 
612-846-7217 
800-222-2203 § Sierracin/Magnedyne 

FAX: 619-438-4987 
SIERRACIN/MAGNEDYNE, 2258 Rutherford Ad, 

Cer1sbad, CA 92008, Tel: 619-438-3321, TWX: 910-322-
1391; EmpL: 150 ......................... a.1256-1257 

Local Sales Offices & Reps 
AZ. Mesa, Terry Thetford ................ . 
CA MIn. View, Straube Assocs.. Inc. .•....• 
CA Pomona, Chuck Schultz ............. . 
CT Tolland, Don Fontaine ............... . 
FL o-field Beach, Electrocomp Assocs. 

FL Palm Harbor, ElecIrocomp Assocs. .. . 
IL Rolling Meadows, KMA Sis. Co ....... . 
MI Troy, Xanthus, Inc. ................... . 
MN St Pau~ ARKCO ..................... , 
NY Melville, Carnes Assocs. ............. . 

602-835-1932 
415-969-6060 
714-629-2609 
203-456-4511 

305-429-0802 
813-787-6689 
312-398-5300 
313-528-2000 
612-777-7454 
516-694-1600 

SIGMA ELECTRONICS INC, 10830 Kinghurst Or, 
Houston, TX 77099, Tel: 713-933-4700, TELEX: 71-378-
7848, TWX: 310-378-7848, FAX: 713-933-9067; FSC No.: 
60767; Empl.: 60; Sis. Mgr: K. Johnson 

SIGMA INSlUMENTS, Pacific Scientific. 170 Peerl St, 
Braintree, MA 02184, Tel: 617-843-5000, TELEX: 94-0845, 
TWX: 710-348-1161, FAX: 617-846-6333; EmpL: 250; SIs. 
Mgr: David Belcher 

Local Sales Offices & Reps 
CA Los Altos, Ewing-Foley, Inc. ... ;....... 415-941-4525 
qA Roseville, Ewing-FoIey, Inc. •..•..•••.. 916-969-2672 
CA Westminster, WestEIcIm Sis. ........ 714-898-0120 
MA I-linghem,Northeest Reps. ............ 617-749-8700 
NJ Cherry HiI~ Trinkle Sis., Inc. ........... 609-795-4200 
NJ Englewood Cliffs, Maison-Esco, Inc. .•. 201-589-8888 
NY Hauppauge, Maisin-Esco, Inc. ......... 516-273-3500 
NY Rochester, H. C. Johnson Agy. ........ 716-586-0777 
NC Winston-Salem, D.G.W, Inc. ...•...•.•. 919-766-7166 
PA Glenshaw, H. C. Johnson Agy. ........ 412-487-1246 
OH Dayton, Midwest MkIg. Assoc. ........ 513-433-2511 

SIGMA-NETICS, INC, One Washington Ave., Fairlleld, NJ 
07006, Tel: 201-227-6372; FSC No.: 24036; EmpL: 30; SIs. 
Mgr: Ronald J. Treiber 

SIGMA PlASTRONICS, INC, P.O. Box 849, Whitmore 
Lske, MI46189, Tel: 313-231-2871; EmpL: 3 

SIGMAPOWER, INC, 20790 Leepwooci Ave., Carson, CA 
90746, Tel: 213-32-Sigma, FAX: 213-715-6079; FSC No.: 
55196; Empl.: 136; SIs. MgT: Bill Adams 

SIGMA SYSTEMS CORP., 3163 Adams Ave., San Diego, 
CA .. 92116, Tel: 619-283-3193, FAX: 619-283-8526; EmpL: 
21; Sis. Mgr: T. SIewert ....................... 001187 

LDcaI Sales Offices & Reps 
CA San carlos, Electronic Engrg. Assocs. 

....................................... 415-593-2189 
CT Fairfield, Wexler-court Sis. Co. .•••...• 203-334-1122 
IL Elgin, RK. Ek:Ims., Inc. ..... .. .. .. .. .. • 312~5-6552 
MN Edna, Dytec Inslrs., Inc. ..••..••...•..• 612-831-7169 

SIGNAL PROCESSING TECHNOLOGIES, Business 
Unit of Honeywell, Inc.. 1150 E. Cheyenne MIn. Blvd., 
Colorado Springs, CO 80906, Tel: 719-540-3734, TELEX: 
452433, TWX: 62926146; EmpL: 125; Sis. MgT: Joe 
Boulaissel 

LDcaI Sales Offices & Reps 
AL Huntsville, Rep. Inc. .................. . 
AZ. Tempe, Electronic Dav. & Sis. ...•.•..• 
CA Newport Beach, Plustronics ........ .. 
CA Orangevale, Emerging Technlg. •.....• 
CA Orangevale, EmeI!ling Technlgy. SIs. 

CA San Jose, Emerging Technlgy. Sis. ••.. 
CA Sherman Oaks, Plustronics ..•.....•.• 
CO Longmont. Luscombe Engrg. Co. .... . 
CT Bloomfield, Astrorep, Inc. ............ .. 
FL Altamonta Springs, SIs. Engr.~ncepts 

800-633-2050 
602-438-1547 
714-476-8009 
916-988-4387 

916-988-4387 
408-433-9366 
818-995-6908 
303-772-3342 
203-243-3122 

.. .. .. . .. . .. .... . .. . .. . .. .. .. .. . .. .. . .. 305-682-6221 
FL o-field, Sales Engin~ng Concepts, Inc. 

.. . .. . .. .. .. . .. .. . . .. . .. .. .. . .. . .. . .. .. 305-426-4601 
OH Cleveland, Servo-Mark ............... . 216-871-2353 FL St Pelersburg. Sis. Engrg. Concepts .. 813-823-6221 

Tucker, Rep. Inc. ..... .. • • .. .. . . .. • • .. . 404-938-4358 
Rolling Meadows, Heer11and Tech. Mklg. 

786 

OR Beaverton, Luscombe, Northwest ...•. 
PA Morristown, Rivco January ......•..... 

503-636-6884 GA 
215-631-1414 IL 

TX Roanoke, CMR ...................... . 
WI Milwaukee, KMA Sis. Co. ............ . 

817-379-6540 
414-259-1771 

SIERRACIN POWER SYSTEMS, See Sierra Power 
Systems 

SIERRA ELEC, 'see Pass & Seymour, Inc. 

SIERRA MONITOR CORP, 1991 Tarob CL, Milpitas, CA 
95035, Tel: 408-282-6611, TELEX: 17-1618; FSC No.: 
MSGSNDR; EmpL: 23; Sis. Mgr: Robert Dunkle; Dist. Mgr: 
Gordon Arnold 

SIERRA POWER SYSTEMS, See Valor Power Sys. 
Div, Valor Elctms. 

SIERRA WEST POWER SYSTEMS, 2615 Missouri St, 
Las Cruces, NM 88001, Tel: 505-522-8828; EmpL: 12 

IN 
IN 
IA 
KS 
MD 
MA 
MI 
MN 

.MO 
NJ 
NM 
NY 
NY 
NY 
NC 
NC 
NC 
OH 
OH 
OK 
OR 
PA 
TN 

.. .. . . .. .. .. . .. ... .. • .. .. . . .. .. . .. ... .. 312-577-9222 
Ft Wayne, Areta Sis., Inc. ............. 219-423-1478 
Greenwood, Areta Sis., Inc. ..•.....•.. 317-882-4407 
Cedar Rapids, S & 0 Sis. ............. 319-383-7323 
Shawnee MissIon, Design Solutions .. 913-877-4747 
Beltimore,Rep-tron ................... 617-933-3336 
Wobum, Compass Technlgy, Inc. ..... 617-933-3336 
Grosse Pointe, Greiner Assoc. ........ 313-499-0188 
Edna, Mel Foster Tech. Sis.· .......... 612-941-9790 
St Louis, Dasign Solutions, Inc. .•..•.. 313-739-3630 
Hasbrouck HgLs., Comp. Tech Sales .. 201-288-7400 
Albuquerque, Neice Electronix .••....• 505-293-1399 
New Hyde Park, ~Tech Sis. ..... 516-593-2628 
Pittsford, Eicom Sales, Inc. •.•• . .. ..••• 716-365-1400 
Skaneateles, Eicom Sales, Inc. ..•..••• 315-685-8245 
Charlotte, Rep. Inc. ................... 704-583-5554 
Morrisville, Rep, Inc. ...•.•...•..•..... 91.9-469-9997 
Raleigh, Rep. Inc. ..................... 704-563-5554 
Aurora, Meta Techniqal Sis., Inc. ...... 216-562-8772 
Columbus, Meta Technical Sis., Inc. ... 614-847"1917 
Tulsa, West Assoc. ................... 918-885-3465 
Portland. Northwest MkIg. Assocs. .... 503-62Q-0441 
NorrIstown, RlvcoJanuary, Inc. ....... 215-631-1414 
Jefferson CIty, Rep. Inc. •. • • . . • . . • . . • .. 615-475-9012 

North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
TX Austin, west Assoc ................... . 
TX Houston, West Assoc. . . ............ . 
TX Richardson, west Assoc. . .. 
UT SaR Lake City, Luscombe Engrg. Co .. . 
WA Beltevue, Northwest Mklg. Assocs. ... . 
WI Brookfield, Heartland Technical Mklg. 

512-339-6886 
713-621-5983 
214-68(}.2800 
801-532-4118 
208-455-5846 

............. ............... .... ....... 414-796-1128 
PR Rio Piedras, SIs. Engrg., Puerto Rico " 809-75&7001 
Can British ColumbialVancouve<, Weiss Co. 

Can Ont/Mississauga, Weiss Co. 
Can Onll Nepean, Weiss Co ..... 
Can Oue./Sl Laurent, Weiss Co. 

604-873-1112 
416-673-0011 
613-825-0545 
514-337-5022 

SIGNAL RESEARCH INC, Rive< Road, P.O. Box 357, 
Titusville, NJ 08560, Tel: 60!H37-1917 ........ 0<1103 

SIGNAL SYSTEMS INTERNATIONAl, P.O. Box 198, 
Holmde( NJ 07733, Tel: 201-741-1120, FAX: 201-747-
3122; EmpL: 7; Sis. Mgr: W. Kinney 

SIGNAL TRANSFORMER CO., INC., Insileo 
Corporation, 500 Bayview Ave., Inwood, NY 11696, Tel: 
516-239-5777, TELEX: 96-8112, TWX: 510-225-8440, 
FAX: 516-239-7208; FSC No.: 08779; EmpL: 280; Sis. 
Mgr: John Marino ........................ A'2372-2389 

Direct sales only. Inwood, NY 516-239-5777 

Local Sales Offices & Reps 
Can Toronto, Ont, Calbrooke Mklg. ........ 416-346-2551 

SIGNATRON, A UnH of Suridstrand Corp, 110 Hartwell 
Ave., Lexington, MA 02173, Tel: 617-861-1500, TELEX: 
299551 (RCA GLOBCOM), FAX: 617-863-8039; FSC No.: 
59371; Empl.: 120; Sis. Mgr: Joseph T. McNamara 

SIGNUM SYSTEMS, 1820 14th Sl, Ste. 203, Santa 
Monica, CA 90404, Tel: 213-450-6096; EmpL: 9; Sis. Mgr: 
G. Phillips 

SILICON DETECTOR CORP, 855 Lawrence Dr, 
Newbury Pari<, CA 91320, Tel: 805-498-6737, TELEX: 
182229; EmpL: 80 

SILICON GENERAL., 11861 West"'" Ave., Garden Grove, 
CA 92641, Tel: 714-896-8121, TELEX: 692-411, TWX: 
910-596-1804, FAX: 714-893-2570; FSC No.: 34333; 
EmpL: 150; Sis. Mgr: Joe Castellano; Dis!. Mgr: larry 
Baumgard"", 

Local Sales Offices & Reps 
Al Huntsville, R O. WMesell and Assoc. 

p;z 
CA 
CA 
CA 
CO 
Fl 
Fl 
Fl 
GA 
10 
Il 
IN 

Phoenix, IS.D.S. . .................... . 
Chatsworth, First Rep ................ . 
Mt View, BrOOks Tech Grp ........... . 
San Diego, Ce<co .................... . 
Littleton, lange SIs. .................. . 
Clearwate<, H.H.P .................... . 
Maitland, H.H.P ....................... . 
Pompano Bch., H.H.P ................. . 
Norcross, R O. Wh~esell & Assocs. .. . 
Boise, N. R Schultz .................. . 
Arlington Hgts., KMA Sis. Co. ........ . 
Ft Wayne, R O. WMesell and Assoc. 

205-863-5110 
602-971-6250 
816-716-6155 
415-960-3880 
619-450-1756 
303-795-3600 
813-797-4447 
305-831-7404 
305-971-5750 
404-449-9190 
206-377-8886 
312-396-5300 

...................... '.' ............. " 219-432-5591 
IN Indianapolis, R O. Wh~esell and Assoc. 

. . . . . .. . . .. . . . . . . . . . . .. . . .. . . . . . .. . .. " 317-359-9283 
IN Kokomo, R O. Wh~esall and Assoc. " 317-457-9127 
IA Cedar Rapids, Rep Assoc. .....•...... 319-373-0152 
KS ave<1and Pk, Spectrum SIs. .......... 913-646-6811 
KY Peewee Valley, R O. WMesell and Assoc. 

....................................... 502-241-1441 
MA MaIrose, Professional Comp. Sis. ..... 617-655-2340 
MI Grand Rapids, R O. Wh~esell and Assoc. 

.........•............................. 616-942-5420 
MI Southfield, R O. Wh~esell and Assoc. 

313-559-5454 
MI Sl Joseph, R O. WMesell and Assoc. 

.......................... , ............ 616-983-7337 
MN Minneapolis, Comstrand .............. 612-786-9234 
MO Hazelwood, Spectrum Sis. ............ 314-731-5151 
NJ Belmar, T. A I. Corp. .................. 215-627-6615 
NJ Teaneck, Tech. Mklg. Grp. . . . . . . . . . . . . 201-692-0200 
NM Albuquerque, Quatra Assocs. ......... 505-821-1455 
NY E. Syracuse, Nycom Inc. .............. 315-437-8343 
NY Melville, Tech. Mklg. Grp. ............. 516-351-8833 
NC Greensboro, R O. WMesell & Assocs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.19-273-1945 
OH Cincinnati, R O. Wh~esell and Assoc. 

....................................... 513-521-2290 
OH Cleveland, R O. WMesell and Assoc. 

....................................... 216-447-9020 
OH Columbus, R O. WMesell and Assoc. 

....................................... 614-686-9396 
OH Dayton, R O. WhHesell and Assoc. .... 513-296-9546 
OK Tulsa, Ion Associates Inc. ......... 916-664-0188 
OR Beeverton, N. R Schultz . 503-643-1644 

PA Pittsburgh, R. O. Whijesell . 412-963-6161 
TN Knoxville, R O. Whitesell and Assoc. 

.............. . . . . . . . . . . . . . 615-694-9476 
TN Nashville, R. O. WMesell ......... 615-352-4760 
TX Austin, Ion Associates Inc. 512-331-7251 
TX Grand Prairie, Ion Associates Inc. 214-647-8225 
TX Houston, Ion Associates Inc. 713-537-7717 
UT Satt Lake City, lange SIs. .. 801-476-0643 
WA Ballevue, N. R Schultz ....... 208-454-0300 
WI Milwaukee, KMA SIs. Co. .. 414-259-1771 

SILICON IX, INC, 2201 Laurelwood Rd, Santa Clara, CA 
95054, Tel: 406-986-8000, TWX: 910-336-0227; Empl.: 
2600; Sis. Mgr: Watter Senges; Dis!. Mgr: Chuck Sweet 

FAX: 213-630-5338 
SILICON POWER CUBE CORP., 6015 Obispo Ave., 

Long Beech, CA 90805, Tel: 213-834-9390, TELEX: 
297340; Empl.: 350; Sis. Mgr: Don Penn; Disf. Mgr: 
Howard Saner.................. B'1586-1588 

Local Sales Offices & Reps 
CA Concord, Westech SIs. .. 
CA Long Bch, Silicon Power Cube ...... . 
CA MIn. View, Westech SIs. 
CA San Diego, Manning Co. . .......... . 
CO Parke<, Parke< Webster Co. . ......... . 
Fl Fl Laude<dale, Electrarnark Florida, Inc. 

415-827-1727 
213-634-9390 
415-961-1422 
619-565-6097 
303-841-4888 

............................ 305-491-7411 
Fl Melbourne, Electrarnark Florida, Inc. .. 305-644-7220 
Fl Orlando, Electramark Florida, Inc. ..... 305-656-1 049 
Fl Sl Pete<sburg, Electramark Florida, Inc. 

. . . . . . . . . . . . . . . . . . . . . .. ............... 813-894-2299 
GA Lawrenceville, B. T. Funderbruk, Inc. .. 404-963-9495 
Il Downe<s Grove, Richmar Elclms. Corp. 

IN Greenwood, Valentine & Assocs. .... . 
IN South Bend, Valentine & Assocs. .... . 
IA Cedar Rapids, Oelttron Co, Inc. 
MA Sharon, Cummings Assocs. .......... . 
MI Comstock, Nova Elctrl. SIs. .......... . 
MI Highland, Nova Elclrl SIs. ............ . 
MN Bloomington, Smiley I Scatt Assoca .. . 
MO Floriss.an\ OeIRron Co, Inc. 
MO Gladstone, OeIRron Co, Inc ... 
NJ Mattawan, Shepard & Assocs. . ...... . 
NY Syracuse, L D. Allen, Inc. . ........... . 
NC Raleigh, B. T. Funderburk, Inc. . ... ., .. . 
OH Brunswick, J. N. Bailey & Assocs. . ... . 
OH Columbus, J. N. Bailey & Assocs. . ... . 
OH New lebanon, J. N. Bailey & Assocs. 

OR Portland, Topp Engrg. SIs. Corp. 
PA Philadelphia, F~ ... Walke< .... . 
TX Austin, Couiomb Elctma ...... . 
TX Dallas, Coulomb Elclms. ..... . 
TX Houston, Coulomb Elctms. ........... . 
UT SaR Lake City, Parker Webster ....... . 
WA Bellevue, Topp Engrg. Sis. Corp ...... . 
WA Seattle, Arneson & Assocs. . 
WA Spokane, Topp Engrg. SIs. Corp ...... . 
WV Oak HiI( Burl Burges & Assocs ....... . 
WI Butle<, Richmar Elclms. Corp .... . 
Can Mississauga, Ont, R-Theta ...... . 

Local Distributors 
Al Huntsville, HamiRonl Avnet ..... . 
P;z Chandle<, Hamittonl Avnet ........... . 
CA Chatsworth, Hamittonl Avnet ......... . 
CA Costa Mesa, Hammonl Avnet ........ . 
CA Costa Mesa, HamiRonl Avnet ........ . 
CA Gardena, Hamittonl Avnet ............ . 
CA Long Beech, Amps Abundant ........ . 
CA· Ontario, Hammonl Avnet ............. . 
CA Sacramento, Hammonl Avnet ........ . 
CA San Carlos, logan Elctms. ........... . 
CA San Diego, HamiRonl Avnet .......... . 
CA Sunnyvale, Hamittonl Avnet .......... . 
CO Englewood, Hammon Avnet .......... . 
CT Danbury, HamiRonl Avnet ............ . 
FL Ft laude<dale, Hammonl Avnet ...... . 
Fl Hollywood, MRO Distrs. .............. . 
Fl St Pete<sburg, Hammonl Avnet ...... . 
Fl Winte< Pk, HamiRonl Avnet .......... . 
GA Atlanta, Cleveland Elec ............... . 
GA Norcross. Hamittonl Avnet ........... . 
Il Bensenville, Hamittonl Avnet ......... . 
IN Carme( HamiRonl Avnet ............ . 
IA Cedar Rapids, Hamittonl Avnet ....... . 

312-966-0118 
317-686-2260 
219-286-7070 
319-362-2526 
617-784-5608 
616-784-3535 
313-887-0064 
612-886-5551 
314-839-0033 
816-435-6445 
201-566-0095 
315-437-8387 
919-846-2373 
216-273-3798 
614-262-7274 

513-687-1325 
503-694-5630 
215-233-2100 
512-256-3002 
214-406-1117 
713-820-3210 
801-266-9939 
206-747-5400 
206-246-9358 
509-534-5630 
304-465-0742 
414-781-1749 
416-890-0221 

205-837-7210 
602-961-6500 
816-700-6500 
714-641-4100 
714-754-6111 
213-217-6700 
213-834-9390 
714-989-4602 
916-925-2216 
415-594-0700 
619-571-7510 
406-743-3355 
303-740-1000 
203-797-2800 
305-971-2900 
800-237-8676 
813-576-3930 
305-626-3888 
404-696-4550 
404-447-7507 
312-860-7700 
317-644-9333 
319-362-4757 

SIMPSO 
KS OVe<land Pk., Hamittonl Avnet 
MD Columbia, Hamittonl Avnet 
MA Peabody, Harriittonl Avnet .......... . 
MI Grand Rapids, Hamittonl Avnet .. . 
MI livonia, HamiRonl Avnet ......... . 
MI Madison Heights, GAlCO 
MN Minnetonka, Hammonl Avnet . 
MO Earth City, Hammonl Avnet .... 
NH Mancheste<, Hamittonl Avnet . 
NJ Cherry Hil( Hamittonl Avnet .......... . 
NJ Fairlield, HamiRonl Avnet ........... . 
NJ Oakland, Relay SpeciaRies ... . 
NM Albuque<que, Haminonl Avnet ....... . 
NY Hauppauge, HamiRonl Avnet .. 
NY Rochester, HamiRonl Avnet .......... . 
NY Syracuse, Hammonl Avnet ........ .-.. 
NC Gastonia, JMT Elctms. & Controls ... . 
NC Raleigh, Hammonl Avnet ............. . 
OH Cleveland, Darrah Elec ................ . 
OH Dayton, HamiRonl Avnet .......... . 
OH Solon, HamiRonl Avnet ........... . 
OH Westerville, Haminonl Avnet ...... . 
OK Tulsa, HamiRonl Avnet .. 
OR Lake Oswego, HamiRonl Avnet . 
PA Pittsburgh, HamiRonl Avnet .. 
TX Austin, Hamittonl Avnet . 
TX Irving, Hamiltonl Avnet ......... . 
TX Stafford, HamiRonl Avnet 
TX Waco, Industrial Elec.. . ........... . 
UT San Lake City, Haminonl Avnet ...... . 
WA Bellevue, Hammonl Avnet ............ . 
WA Kent Shannon IndL ................. . 
WI New Berlin, Haminonl Avnet ......... . 
WI Sal_ Drive Sys. Tech, Inc .......... . 
Can Burnaby. Be. HamiRonl Avnet ........ . 
Can Calgary, Alberta, Hamittonl Avnet .... . 
Can Mississauga, Onl, Hamittonl Avnet ... . 
Can Nepean, Ont, HamiRonl Avnet ....... . 
Can St Laurent, Que., HamiRonl Avnet .... . 

913-686-8900 
301-995-3580 
617-531-7430 
616-243-8805 
313-522-4700 
313-542-9090 
612-932-0600 
314-344-1200 
603-624-9400 
609-424-0100 
201-575-3390 
201-337-1000 
505-765-1500 
516-434-7421 
716-475-9130 
315-437-2641 
704-867-4401 
919-876-0810 
216-63H)912 
513-439-6700 
216-349-5100 
614-682-7004 
916-252-7297 
503-635-8157 
412-281-4150 
512-837-8911 
214-550-7755 
713-240-7733 
817-772-1899 
801-972-2800 
206-643-3950 
206-575-8600 
414-794-4510 
414-943-3177 
604-437-6667 
403-250-9380 
416-677-7432 
613-226-1700 
514-335-1000 

SILICON SENSORS, Hwy. 18 East Dodgeville, WI 53533, 
Tel: 606-935-2707, TELEX: 910-997-0072; FSC No.: 
54822; EmpL: 26 

SILICON SYSTEMS INC, 14351 Myford Rd., Tustin, CA 
92680, Tel: 714-979-0941, TWX: 910-595-2809; EmpL: 92; 
Sis. Mgr: Jim Meye< 

SILICON TRANSISTOR CORP., Katrina Ad., Chelmsford, 
MA 01824, Tel: 617-25&3321, TWX: 710-343-0576; FSC 
No.: 07256; Empl.: 200; Sis. Mgr: John J. Flynn; Disf. Mgr: 
Fred Whenton 

SILONEX INC.,331 Cornelia St, Plattsburgh, NY 12901, 
Tel: 516-561-3160, TWX: 610-421-3362, FAX: 514-747-
3906; Empl.: 140; Sis. Mgr: Carol larsen ...... B'1295 

Local Sales Offices & Reps 
Al Huntsville, Glen Wh~e .......... . 
CA Arcadia, Van Gatt & Assocs. .... . 
CA San Mateo, Set'Vice Indo. ....... . 
CT Branford, WM Assocs. ............... . 
IL Arlington Hgts., Hill SIs. Corp. . ....... . 
MD TImonium, Glen Wh~e Assocs. .... . 
MA Topsfield, RFC Assocs. ......... . 
MI livonia, Amtech Reps. ........... . 
MN S. Sl Paul, Northport Engrg. ......... . 
MO Sl louis, Engrg. Svcs. Co. . .......... . 
NJ Denville, T. J. SIs., Inc. . .............. . 
WA Tacoma, Jeta Entprs. ................ . 
TX Dalles, J. Clay Co. . ................. . 
VA lynchburg, Glen White Assocs. ...... . 
WA Tacoma, Jeta Entprs. ................ . 

205-863-7938 
816-445-9728 
415-573-1816 
203-486-4244 
312-255-4400 
301-252-6360 
617-887-8545 
313-474-8300 
612-457-8000 
314-997-1515 
201-361-5352 
503-640-6666 
214-456-8833 
804-525-1993 
503-640-6666 

SIL TRONICS LTD., P.O. Box 456, Dove<, MA 02030, Tel: 
617-329-4068; EmpL: 110; Sis. Mgr: G. Urban 

SILVERED ELECTRONIC MICA CO., INC. (SEMCO), 
Route 6 N. Windham Rd., Williarnantic, CT 06226, Tel: 203-
423-6316 

SIMCO, 382 Martin Ave, Santa Clara, CA 95050, Tel: 406-
727-3611; Empl.: 120; Sis. Mgr: J. Angelo 

SIMCO CO, 2257 North Penn Rd., Hatfield, PA 19440, Tel: 
215-822-2171; Empl.: 90; Sis. Mgr: Brian Mininger 

SIMULASER CORP., 15251 E. Oon Julian Rd., City of 
Industry, CA 91746, Tel: 816-369-1355, FAX: 816-336-
8694; FSC No.: 8T239; Empl.: 26 

SIMULEX CORPORATION, 15032 Red Hill Ave., Ste. B, 
Tustin, CA 92680, Tel: 714-259-1500, TELEX: 650 256 
5961; Sis. Mgr: Dave Guss 

SINCLAIR RADIO LABORATORIES LTD., 85 Mary St, 
Aurora, Ont, Canada L4G 3G9, Tel: 416-727-0165, TELEX: 
06-218782, FAX: 416-773-1643; Empl.: 100; Sis. Mgr: J. 
C. Stratt 
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SIMPSO 

VOM's & Digitals 

Authorized Distributors 

I el"'Tnn"III""C ... ,,... .... ~,I.""". 

New and Used Electronic Test Equipment 
Sales • Service • Rental • Leasing 

21418 Parthenia SI.. Canoga Park, CA 91304 • (81 8) 998-6500 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

Model 383 

.\tITlIORIZt:IIIIISTlUm·'IUR 
,\:-011 \,AUJE-,\lIIlEII (:t::>ITlclt 

... ·SUNSH:I:NE 
THE SOURCE FORMETERS&TESTEQUWMENT 

JIono Grant .\venne/Philadelphia, P.\ 19115 
F;,x: (2\5) 67,1-5609 

(;all: 

(215) 776-7500 in .\lIentown, P,\ 
(,101) -l-U-5600 in Baltimore, ~IJ) 
(717) 2.16-5900 inllarrishl1r~" P.\ 
(717) .197-2600';11 Lancaster, P.\ 
(215) 67,1-5600 in Philadelphia, PA & :'\,1 
(.10 \ ) 62\-5077 in Washin~ton, DC & Y.\ 
(717) S29-5600 in Wilkes-Barre, P.\ 
(,102) (,52-S5S5 in \Yihnin~ton, DE 

Manufacturers and Sales Offices· Directory 

FAX: 312-697-2272 
SIMPSON ELECTRIC CO., 853 Dundee Ave .. Elgin, IL 

60120, Tel: 312-697-2260, TELEX: 72-2416; Empt: 550; 
Dis/. Mgr:, George Oskandy, SI .. Admin. Mgt. 
"".".""""".,,""",, .. ,," 001323,1398-1400 

Local Sales Offices & Reps 
AL ,Huntsville, cartwright & Bean ........ , 205-830-1540 
AZ Tempe, Trembly Assocs .... , ... , . . . . .. 602-967-2058 
CA Burlingame, Wm J. Purdy Co ..... , .. ,. 415-347-7701 
CA Downey, Simpson Elec. Co ...... c. . . . 213-862-4259 
CO Denver, Wm. J. Purdy Co .......... , .. , 303-753-6800 
CT Hartford. Sturgeon Co .......... ,...... 203-249-7800 
FL Lauderdale Lakes, Seacom SI .. Co. ... 305-486-0260 
GA Norcross, Cartwright & Bean ...... , . .. 404-368-0160 
IN Carmel, Technlg. Mklg. Corp. .. 317-844-8462 
LA Cowngton, Cartwright & Bean ........ 504-892-1780 
MD Usbon, Samuel K Macdonald. . ...... , 301-982-1088 
MA Needham, Sturgeon Co .....•........ , 617-444-6603 
MI Farmington Hills. R. C. Merchant Co. .. 313-476-4600 
MI St Joseph, R. C. Merchant Co. ........ 616-983-7378 
MN Edina, M. Foster Tech, SI ............. , 612-941-9790 
MS Jackson, Cartwright & Bean Co, """ 601-981-1170 
MO Blue Springs, Kathrinus-Kelly-Baumhauer Co. 

"""".".'"".,"''''''''"."".,,' 816-229-0001 
MO St Louis, Kathrinus-Kelly-Beumhauer & Co . 

... , ..... , ............ " ..... ,......... 314-847-2400 
NV Las Vegas. Trembly Assoc ............ 702-739-9770 
NM Albuquerque, C. T. Carlberg .......... 505-836-1448 
NY Clarence Ctr., L D. Allen, Inc ... , ...... , 716-835-1955 
NY Clifton PI<., L D. Allen, Inc ...... 518-371-2798 
IL Elgin, Simpson Elec. Co. " .... " ...... 312-697-2260 
NY Rochester, L D. Allen, Inc. .."" ...... 716-244-9618 
NY Syracuse, L D. Allen, Inc. ............. 315-437-8387 
NC Charlotte, Cartwright & Bean, ......... 704-377-5673 
NC Raleigh, Cartwright & Bean ........... 919-876-4130 
OH Dayton, Baehr-Greenleaf & Assocs .... 513-439-0724 
OH Westlake, Baehr-Greenleaf & Assocs. 

216-892-1770 
OH Worthington, Beehr-<preenleaf & Assoc .. 

... ,................................... 614-847'0220 
OK Oklahoma City, J. Y. Schoonmaker Co. 

OR Beaverton, Earl & Brown .... , ........ . 
PA Monroeville, Samuel K Macdonald .. . 
PA Willow Grove, Samuel K Macdonald .. 
TN Knoxville, Cartwright & Bean ......... . 
TN Memphis, Cartwright & Bean Co ...... . 

. TX Dallas, J. Y. Schoonmaker Co. . ...... . 
TX Houston, J. Y. Schoonmaker Co .... , .. 
WA Redmond. Earl & Brown .... , ........ . 
IL Park Ridge,Bob Burns & Assocs ..... . 
EXP Il., Elgin, Simpson Elec. .. ............ . 

214'349-1650 
503-643'5500 
412-373-1723 
215-659-4414 
615-693-7450 
901-276-4442 
214-349-1650 
214-349-1650 
206-885-5084 
312-823-9360 
312-697-2260 

SINGER CO., Electronic Systems Div .. 184 Totowa Rd.. 
Wayne, NJ 07470, Tel: 201-785-6000, TELEX: 133340, 
TWX: 710-988-5700; FSC No.: 88818; Sis. Mgr: M. G. 
Gordon, VP 

SINGER CO., Librascope Div., 833 Sonora Ave., 
Glendale, CA 91201, Tel: 818-244-6541, TELEX: 674912; 
Empl.: 1600 

SINGER DATA PRODUCTS, INC., 790 Maple Lane, 
Bensenville, IL 60106, Tel: 312-860-6500, TELEX: 210-
230, FAX: 312-660-3672; Empl.: 40; Sis. Mgr: Ken 
Krohmer 

SITCO ANTENNAS, Simplicity Tool Co., 10330 N.E, 
Marx St, Portland, OR 97220, Tel: 503-253-2000, TELEX: 
200 479; EmpL: 18; Sis. Mgr: G. Berliner 

SIVERS IMA, Div. of Philips, 5669 Selmaraine Drive, 
Culver City, CA 90230, Tel: 213-390-7477, FAX: 213-390-
4350; FSC No.: 57757; Empl.: 300; Sis, Mgr: Marshall 
Cleland 

SJOBERG, C., & SON, INC., 415 Station St, P.O. Box 
3583, Cranston, RI 02910, Tel: 401-461-8220, FAX: 401-
467-5446; Empl.: 20 

SKAN-A-MATIC, Electro Corporation, Route 5 Wes~ 
Elbridge, NY 13060, Tel: 315-689-3961, TWX: 310 493 
8530 SKAN UI, FAX: 315-689-3018; Empl.: 175 

SKYDVne 
An AAR Company o 
FAX: 914-856-8378 

SKYDYNE INC_, 21 River Rd.. Port Jervis, NY 12771, Tel: 
914-856-6655, 80Q-428-CASE, TWX: 510-260-1249; 
Empl.: 110; Sis. Mgr: M. Timney ......... C·1096-1098 

SKYNET ELECTRONICS, 8311 DeSoto Ave., Woodland 
Hills, CA 91367, Tel: 818-888-6242, TELEX: 294582, FAX: 
818-888-5239; Empl.: 200; Sis. Mgr: Daniel E, Erb 
, .......................................... 001964-1966 

Local Sales Offices & Reps 
CA Milpitas, American Skynet . . . . . . . . . . . .. .408-945-8355 

SKYWAY MAGNETICS, 35372 Hwy 79, Warner Springs. 
CA 92086, Tel: 619-782-3342; FSC No.: 3612; Empl.: 12; 
Sis. Mgr: John Grudziadz 

SLAUGHTER CO_, Moore & Hailey 81&, P.O. Box 1805, 
Ardmore, OK 73402, Tel: 405-223-4773, TELEX: 697-
5577; FSC No.: 05611; Sis. Mgr: T. Medrick .. , 0·1325 

SL ELECTRONICS, 300 Harvard Ave .. Westville, NJ 08093, 
Tel: 609-456-7300, TELEX: 844509, TWX: 710-944-0758; 
Empl.: 60; Sis. Mgr: Dan 'Holdstein ' 

abe C -a- The Sloan ompany 
••• "THE TOUCH OF BRILLIANCE IN PANEL DESIGN" 

FAX: 818-768-8326 
SLOAN CO., 7704 San Fernando Rd.. Sun Valley, CA 

91353-0367, Tel: 213-875-1123, TWX: 910-498-2250; 
Empl.: 25; Sis. Mgf: Michael Mautner.: .. 8·1155,1160 

Local Sales Offices & Reps 
AL Huntsville, Remco .................... 205-533-3783 
CA Maywood, M.MS. (Mgt Mklg. SI .. ) .... 213-560-5584 
CA Mtn. View, Francisco & Assoe& ....... 415-962-1717 
CO Commerce City, Williams Assoc. ...... 303-289-5847 
FL Pompano Beach, Cole-Tek Assocs. ... 305-781-8110 
IL Park Ridge, Probe Elctm ....... ,...... 312-696-2828 
MD Glen Burnie, Macrotech Assoc. ,...... 301-437-5588 
MN Minneapolis, Loren Green Assoc. of Minn. 

, ...................................... 6.12-571-6666 
MO St Charles, Microtronics .............. 314-946-8500 
NJ Cherry Hill, Quality Comps. ........... 609-428-6226 
NJ Englewood Cliffs. E, Glass Assocs. ... 212-588-8440 
NY Rochester, Tech. Comps. ............. 716-342-2406 
OH Cleveland. Allan Scrags .............. 216-662-6080 
TX Dallas, IBL Engrg..& SI.. .............. 214-363-2921 
WA Bellevue, Olson, Ferree & Assocs. .... 206-883-7792 

Local Distributors 
AL Huntsville, Powell Elctma . . . . . . . . . . . .. 205-529-2731 
CA Anaheim, Deco Elctrn.. ............... .714-83D-8252 
CA Hawthome, Electrosonic COmps. ...... 213-970-0997 
CA Hawthorne, Radio Hardware .......... 213-679-3381 
CA San Jose, Powell Elctm.. ............. 408-943-9020 
CT W. Hartford, Signal Iods. .............. 203-236-6005 
FL Ft Lauderdale, Peerless Radio Corp. 

FL Ft Lauderdale, Powell·Elctm.. . ...... . 
FL Miami, Elctm Equip ................. .. 
CA Santa Clara. Master Dist"" ........... . 
KS WicMa, Lee Prod.. .. ................ . 
MD Columbia, Powell Elctm .............. . 
IL Northbrook, Mar'Lyn EIctms. ,_ 
MA Westborough, Powell Elctrn .......... . 
NY Lynbrook, Peerless Radio Corp. ...... . 
NJ Englewood, Powell EIctrn.. . ......... . 
OH Cleveland. Acom Iods. ............ , .. . 
OH Solon, Repco ........................ . 
OK Tulsa, Anair Co ....................... . 
PA Philad~lphia, Powell Elctm ........... . 
TN Memphis. GFI SIs. .................. .. 
NC Cary, Powell Elctrn .................. .. 
TX Houston, Anair Co ................... .. 
TX Irving, Powell Elctm.. .. ... ; .......... . 
TX Richardson, Altair Co ................. . 

305-973-4141 
305-979-5000 
305-871-3500 
408-496-6151 
316-284-2172 
301-621-4070 
312-272-2338 
617-366-6100 
516-593-2121 
201-694-0800 
216-289-2531 
216-248-8900 
918-252-5781 
215-365-1900 
901-683-6252 
919-467-1212 
713-462-3029 
214-258-6841 
214-231-5166 

SLOAN TECHNOLOGY, Veeco Instruments Inc .. 602 
E, Montecito St, SantaBarbara, CA 93103, Tel: 805-983-
4431. TWX: 91 0-334-4901 ; Empl.: 75: Sis. Mgr: Ben Wride 

788 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1-988 



Manufacturers and Sales Offices Directory 

SL WABER, INC., 300 Harvard Ave, Westville, NJ 08093, 
Tel: 609-456-5400, 8()o'257-8384; Empl: 125; Sis. Mgr: 
Gary Oswald 

SMI CORP. Superior MIg. & Instr. Corp. 58-75 Queens 
Midtown Expwy. Maspe1h, NY 11378-1220, Tel: 718-476-
3000, TWX: 71 (}-582-2626; FSC No.: 96467; Empl.: 150; 
Sis. Mgr: G. Roger Preisick 

H. H. SMITH (DIAUGHT COMPANY), 1913 Allantic 
Ave., Manasquan, NJ 08736, Tel: 201-223-9400 
........ B'1115, 1121-1124, 1692-1693; C'1413, 1415, 

1553,1709 

See Dialight Corp. for sales Offices, representatives & 
distributors. 

SMK ELECTRONICS CORPORATION, U.SA,1901 
Nancila Cir, Placentia, CA 92670, Tel: 714-996-0960, 
TELEX: t8-3OB1; FSC No.: 637-7400; Empl: 64; Sis. Mgr: 
K Greenway IT. Klymenko 

C. G. SOAR, INC., 434 Windsor Pk. Dr, Dayton, OH 45459, 
Tel: 513-434-7643; Empl: 5; Sis. Mgr: Dale K Mann 

Local sales Offices & Reps 
AL Alabaster, Rohr Wanger Roberts, Inc. 

AZ. Tempe, Barnhill Assocs. ............. . 
CA Santa Clara, Reptek ................ .. 
CA Sun Valley, Teqni-Rep .............. .. 
CO Englewood, Barnhill Assocs. ......... . 
FL Orlando, Datarep ................... .. 
GA Norcross, Rohr Wanger Roberts, Inc. 

IL Chicago, Promar ..................... . 
IL Northbrook, Promar Entprs. .......... . 
IN Mulberry, Maish SIs. ................. . 
MD Silver Spring, Mid-Atlantic Sis. ....... . 
MA Braintree, Anderson SIs. ............ .. 
MN Golden Valley, Ambassador Indl Mrk. 

MO Liberty, Lectro Rep Inc. .............. . 
NJ Teaneck, Steve Fisher Elctm SIs. .... . 
NM Albuquerque, Barnhill Assocs. ....... . 
NY Syracuse, PasIon Hunter Assocs. .... . 
OH Dayton, Shamrock EIctm SIs. ........ . 
OK Tuls.a, Barnhill Assocs. ............... . 
OR Portland, Roger Minthorne Co. ....... . 
PA Pittsburgh, Shamrock Elctm SIs. ..... . 
SC Rock Hil~ Rohr Wanger Roberts Inc. .. 
TX Houston, Barnhill Assocs. ............ . 
TX Richardson, Barnhill Assocs. ......... . 
TX San Antonio, Barnhill Assocs. ........ . 
UT Murray, Barnhill Assocs., Inc. ......... . 

205-87IH361 
602-82<rBBoo 
408-988-2771 
818-768-4223 
303-799-6999 
305-843-5224 

404-263-9349 
312-564-3510 
312-564-3510 
317-296-2322 
301-593-7749 
617-848-9194 

612-542-6437 
816-781-2522 
201-637-1200 
505-299-7656 
315-437-2992 
513-258-1227 
918-743-3249 
503-246-4556 
412-843-5877 
803-324-5111 
713-444-1733 
214-231-2573 
512-694-5575 
801-262-3000 

SOFTWARE DYNAMICS, 2111 W. Crescent Ave-G, 
Anaheim, CA 92801, Tel: 714-635-4760 

SOHIO ENGINEERED MATERIALS CO. See 
Standard Engineered Materials Co. 

SOKOL CRYSTAL PRODS. DIV, 8050 N. 52nd Ave., 
Glendale, AZ. 85301, Tel: 802-934-2108 

SOKOL CRYSTAL PRODUCTS, INC, 121 Water St, 
Mineral Point WI 53565, Tel: 608-987-3363, FAX: BOB-
987-3882; FSC No.: 56187; Empl: 150; Sis. Mgr: Steven 
M.Sokol 

SOLA 

FAX: 800-626-6269 
SOLA, A Unit of General Sign., 1717 Busse Ad., Elk 

Grove Village, IL 60007, Tel: 312-439-2800, TElEX: 
6871106 JOlAE; Sis. Mgr: Fred Lernke 
.............................. Do19BB-1972,2151-2153 

Local sales Offices & Reps 
AZ. Phoenix, Zeus Elctms., Inc. ..........• 602-263-6022 
AR UtIle Rock, Erickson SIs., Inc. ......... 501-688-8784 
CA Los Angeles, Sola Factory. . . .. . . . .. .. 714-93Hl1oo, 
CA Pleasanton, Mouijhrop Sis., Inc. ....... 415-463-0450 
CT Yalesville, J.M.G, Inc. ................• 203-357-9482 
FL Deerfield Beach, Krutek & Assoc. ..... 305-427-4202 
GA Atlanta, Millar Elctrns. . . . . . . . . . . . . . . . . . 404-634-3350 
IL Chicago, Sola Factory ................ 312-438-2800, 
IN Indianapolis, Green-Wissler SIs. . . . .... 317-672-9981 
IA Cedar Rapids, R W. Kunz & Assocs. .. 318-396-5386 
KS Kansas City, R W. Kunz & Assocs. ... 913-848-3535 
LA Chalmette, Erickson SIs., Inc ........... 504-271-1976 

MI Farmington Hills, R C. Merchant ...... 313-476-4600 
MN Bloomington, PWC, Inc ................ 612-631-9031 
NJ Cherry Hill, Trinkle Sis. . . . . . . . . . . . . .. .. 808-795-4200 
NJ East Orange, Wiligoid SIs. ............ 201-678-7700 
NY Rochaster, LMar Assocs. ............. 716-323-1000 
NC Raleigh, C-Tech SIs. .................. 918-847-0202 
OH Columbus, Baehr, Greenleaf & AssocS. 

....................................... 614-486-4046 
OH Dayton, Baehr, Greenleaf & Assocs. .. 513-438-0724 
OH Lakewood, Baehr, Greenleal & Assocs. 

OK 
OR 
TX 
TX 
TX 
WA 
WI 

Broken Arrow, Erickson SIs., Inc. . .... . 
Portland, Dussauft & Assocs. ........ . 
Austin, Erickson Sis. ................ .. 
Dalles, Erickson SIs. ................. . 
Houston, Erickson SIs. .............. .. 
Seattle, Dussauft & Assoc ........... .. 
Milwaukee, Sola Factory ............. . 

216-221-9030 
918-455-4276 
503-641-6780 
512-244-3068 
214-738-5833 
713-288-1804 
206-281-4025 
312-438-2800, 

SOLARCOM TECHNOLOGY, INC., P.O. Box 4715, 
Hayward, CA 94544, Tel: 415-488-3141; Empl.: 9; Sis. 
Mgr: Rose Ferguson 

SOLAR ELECTRONICS CO., A. T. Parker, Inc, 901 N. 
Highland, Hollywood, CA 90036, Tel: 213-462-0806, TWX: 
91 (}-997-1921 , FAX: 213-462-3721; FSC No.: 13222; 
Empl: 17 

SOLAREX CORP., 1335 Piccard Or, Rockville, MD 2OB50, 
Tel: 301-948-0202, TWX: 71(}-828-9709; Sis. Mgr: Ted 
Blurnernstock 

SOLATRON ENTERPRISES, 421 E. Beach Ave, 
Inglewood, CA 90302, Tel: 213-678-4981; Empl: 20 

SOLDER ABSORBING TECHNOLOGY (SAT), A 
Spirig Co, 144 Oakland St, Springfield, MA 01108, Tel: 
BQ(}-628-8862, FAX: 413-788-0490; Empl: 8; Sis. Mgr: 
JoyceWhHe 

SOLDER REMOVAL., P.O. Box 1678, Covina, CA 91722, 
Tel: 818-967-3681, TWX: 91 (}-5B4-182O; FSC No.: 34805 

SOLID STATE, INC., 46 Farrand St, Bloomfield, NJ 07003, 
Tel: 201-429-6700, TWX: 71 (}-994-4780; Empl.: 110; Sis. 
Mgr:T. King 

SOLID STATE DEVICES, 14830 Valley View Ave., La 
Mirada, CA 90638, Tel: 213-921-9660, TWX: 91(}-583-
4607; FSC No.: 30043; Empl.: 140 

SOLID STATE ELECTRONICS CORP, 18646 
Parthenia St, Northridge, CA 91324, Tel: 818-993-8257; 
FSC No.: 11911; Empl.: 15 

SOLID STATE RELAYS, 71 Regent Oak Brook, IL60521, 
Tel: 312-932-1660, FAX: 312-687-9522; Sis. Mgr: D. E. 
Wienke 

SOLID STATE SYSTEMS, 1300 Shiloh Rd., N.W, 
Kennesaw, GA 30144, Tel: 404-423-2200; Empl: 150; Sis. 
Mgr: Jason Schloss; Dis!. Mgr: J. Schloss 

SOLID STATE TESTING, INC, 56 Middlesex Tpke., 
Burlington, MA 01803, Tel: 617-272-0972, TWX: 71(}-332-
1620, FAX: 617-272-4896; Empl: 150; Sis. Mgr: James 
Roberts; Dis!. Mgr: James DiGiacomo 

SOLITRON DEVICES, 980B Balboa Ave, San Diego, CA 
92123, Tel: 618-278-8780, TWX: 91(}-335-1221; Empl.: 
900 

SOLITRON DEVICES, INC, Semiconductor Group, 
1177 Blue Heron Blvd., Riviera Beach, Fl33404, Tel: 305-
848-4311, TElEX: 51-3435, TWX: 51 (}-952-761 0, FAX: 
305-863-5946; Empl.: 800; Sis. Mgr: David Harrison; Dis!. 
Mgr: June Rafol 

SOLITRON/MICROWAVE, Solitron Devices, Inc, 
1177 Blue Heron Blvd., Solilron Pk., Riviera Bell" Fl33404, 
Tel: 305-848-4311, TELEX: 51-3435, TWX: 51 (}-952-761 0, 
FAX: 305-848-4311 (exlI16); FSC No.: 95077; Empl.: 200; 
Sis. Mgr: Ray Sulzer; Disl. Mgr: Daloris·Martinez 

SOL TEC CORP. Sol Vista PI<., San Fernando, CA 9134()-
1597, Tel: 818-365-0800, BQ(}-423-2344, TElEX: 365-
7089; Empl: 80; Sis. Mgr: Gary A PUrser 

SONICOR INSTRUMENT CORP., 1365 Marconi Blvd., 
Copiague, NY 11726, Tel: 516-842-3344, TELEX: 649494; 
FSC No.: 31605; Sis. Mgr: Arthur liers; Disl. Mgr: Arthur 
Liars 

SONNENSCHEIN SA TIERIES INC. 300 E. Johnson 
Ave., P.O. Box 339, Cheshire, CT 06410, Tel: 203-271-
0091, 8CJO.4-DRYFIT, FAX: 203-271-2179; Sis. Mgr: C. T. 
Wright V.P.; Dist. Mgr: Lawrence (Skip) Moran 

SORENS 

SONOBOND ULTRASONICS INC. Inductotherm 
Industries, 200 E. Rosedale Ave., West Chester, PA 
19380, Tel: 215-696-4710, 800-323-1269, TElEX: 902497, 
FAX: 215-692-0674; FSC No.: 15882; Empl: 43; SIs. Mgr: 
P. C. Krause 

SORENSON CO, Switchcraft, Inc., 5555 N. Elston Ave., 
Chicago, IL 60630, Tel: 312-775-0643, FAX: 312-775-
7432; Empl: 850; SIs. Mgr: Ed Larrabee 

Sa~rCa 
FAX: 203-527-6047 

SORENSON LIGHTED CONTROLS, 75 Locust St, 
Hartford, CT 06114, Tel: 203-527-3092, 1-800-243-0240, 
TWX: 71<r425-4093; Empl: 100; Sis. Mgr: Ted 0g0rzaIek 
................................................. 801161 

SaLtea 
SORENSON lIGHTEO CONTROLS. 

FULL LINE AUTHORIZEO DISTRIBUTOR 

,~f1) 
ELECTRIC SWITCHES 

INCORPORATED 

2478 Fletcher Or, Los Angeles, California 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

FAX: 213-660-5130 
TVVX: 910-321-2971 

--SEE COMPLETE PROOUCT 
LINE UNOE R SWITCHES 

SECTION 5100 
FREE LINECARO ANO 
CATALOG ON REQUEST 

HH Smith 
Over e La~~~st Relay & 

500.000 •• Switches 
In Stock Dlstnbutor 

In the World 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 
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SORENS 
Local Sales Offices & Reps 

AL Huntsvilie,Advanced Comps.Mktg. ". 205-881-5493 
AZ Scottsdale, Advent Comp. Corp. ...... 602-481-0044 
CA Ml View, Del Bucchia & Assoc. ....... 415-965-8045 
CA San Dimas, JPE Assoc. .......... . . . .. 818-359-4293 
CO Boulder, The Stratford Grp. ........... 303-530-3194 
FL Tampa, Florida Comp. SIs. ............ 813-960-7044 
FL Winter Springs, Florida Comp. SIs. .... 305-327-2464 
GA Doraville, Advanced Camps. Mktg. .... 404-448-2464 
IL Wheaton, Chadra-Schilke ............. 312-653-8126 
IN Fort Wayne, Menze SIs. ............... 219-747-5616 
KS Mission, The Mertens Co. ............. 913-432-9323 
MD Glen Bumie, Macrotech Assocs. ...... 301-766-1111 
MA Canton, Comtek Assoc. ............... 617-828-2948 
MI Dearbom, Pilcher-Poulin, Inc. ......... 313-562-5450 
MN Minneapoiis. Tech. Camps. Grp ........ 612-536-9512 
MO Clayton, Mertens Co. ................. 314-993-6600 
NJ Marlton, Naudain Assocs. . . . . . . . . . . . .. 609-983-5300 
NJ Union, Pacent Engrg. ................. 201-687-7197 
NJ Wayne, November EIctrn Sis. . . . . . . . .. 201-696-8683 
NY Great Neck, Pacent Eng. Co.. .. .. .. ... 516-482-4878 
NY Kingston, R P. Kennedy Co, Inc. ...... 914-876-2700 
NY Rochester, R P. Kennedy Co., Inc. .... 716-271-6322 
NC Siler City, Crossroads Elctms. ......... 919-742-2372 
OR Beaverton, Evergreen Mktg. Grp. ...... 503-643-8020 
WA Seattle, Evergreen Mktg. Grp. ......... 206-633-3160 

Local Distributors 
AZ Phoenix, Minarik EIec. Co. ............ 802-233-3000 
CA Costa Mesa, J& J EIctms. ............ 714-751-7994 
CA Covina. SaIecta SWRch ............... 818-967-4123 
CA Gardena. Calffomia SWRch & Signal .. 212-536-9830 
CA Hayward,KEA Elctms. ................ 415-887-2900 
CA Los Angeles, Electric SWRches ....... 213-660-1310 
CA Los Angeles, Minarik EIec. Co ......... 213-624-3161 
CA San Diego, Minarik Elec. Co ........... 619-560-6632 
CA Santa Clara. Minarik Elec. Co. ......... 408-727-0575 
CA Tustin, Westem SWRcheS ............. 714-259-8144 
CA Van Nuys, Wes-Garde CompS. Grp. . .. 213-873-4802 
CO Denver, Minarik EIec. Co. ...•......... 303-329-3525 
CT Hartford, Wes-Garde Comp. Grp. ...... 203-527-7705 
FL Lakeland, Wes-Garde Comp. Grp. ..... 813-644-7564 
GA Tucker, CID,Inc. ...................... 404-491-3143 
IL Carol Spring. Wes-Garde Comp. Grp. 

IL 
IA 
MA 
MI 
MN 
MO 
NH 
NJ 
NY 
OH 

Crystal Lake, Sub-Sern .............. . 
Aikins. The Carl Bergquist Co. . ...... . 
~on, Cornlek Assocs. ............ .. 
Michigan, Specia1ties MIg. .......... .. 
Minneapolis. Carl Bergquist .. , ....... . 
Sl Louis. Wes-Garde Comp. Grp. . ... . 
Nashua, Wes-Garde Comp. Grp. ..... . 
Ml Laure~ Was-Garde Comp. Grp .... . 
Woodside, SWRches Unnd ........... . 
Westerville, Wes-Garde Comps. Grp. 

OR Portland, Minarik EIec. .............. .. 
SC Columbia, D.ixie Elctms. .............. . 
TX Dallas, Wes-Garde Comp. Grp. ...... . 
TX San Antonio, Minarik EIec. ........... . 
WI Mequon, Lake-View Elctms. ......... . 
Can Edmonton, Deskin Sis. .............. .. 
Can Montrea~ Deskin Sis. ................ . 
Can Ottawa, Deskin Sis. .................. . 
Can Richmond, Vancouver, Deskin SIs. ... . 
Can Toronto, Deskin Sis. ................ .. 
Can Winnipeg, Deskin Sis. ................ . 

312-653-1460 
815-459-4139 
319-446-7456 
617-828-2948 
313-771-2700 
612-835-2322 
314-567-7776 
603-880-1971 
609-778-8190 
718-478-5000 

614-885-0319 
503-253-3402 
803-779-5332 
214-357-1788 
512-822-7097 
414-377-8250 
403-466-2106 
514-331-2860 
613-729-1099 
604-324-8343 
416-475-1412 
403-466-2106 

SOSHIN ELECTRIC CO., LTD, No.' 18-18, l-Chorne 
Nakarnagome, Ota-Ku, Tokyo, Japan, Tel: (03) 775-2111, 
TELEX: 246-6377, FAX: (03)775-2071; Empl: 1,000; Sis. 
Mg'" N. Hiraide, Foreign Trade Dept 

SOUNDCOAT CO., INC, 1 Burt Dr, Deer Park, NY 11729, 
Tel: 516-242-2200, TELEX: 12-5514, FAX: 516-242-2246; 
Empl: 100; Sis. Mg'" Mr. Carl Wolaver 

SOURIAU, INC, 28309 N. Avenue Crocker, Valencia, CA 
91355, Tel: 805-257-4830, TELEX: 4720328, TWX: 910-
336-1553, FAX: 805-257-2383; Empl: 79; SIs. Mg," KeHh' 
L Olsen; Dist. Mg," Sheridan Loungway 

SOUTH AMERICAN DEVELOPMENT CORP, Rle.90, 
RD. 413, Hyde Park, NY 12538, Tel: 914-229-8888, 
TELEX: 4990035; Empl: 80; Sis. Mg," L Faber 

SOUTHCO, INC, 21 0 N. Brinton Lake Ad, Concordville, PA 
19331, Tel: 215-459-4000, TELEX: 83-1485, TWX: 710-
760-1715, FAX: 215-459-4012; .sls.Mg," R W. Dougherty 

SOUTHERN COMPUTER CORP., 141 W. Wieuca Rd, 
Ste. .300-B, Atlanta, GA 30342, Tel: 404-252-3340, TWX: 
910-250-0481 SOU COMPUO; Sis. Mg," Ray Mer\ley 

SOUTHERN ELECTRONICS, F-I;)yne, 726 So. Flower 
St, Burbank, CA 91502, Tel: 818-845-2458, FAX: 818-645-
6346; Empl: 100; Sis. Mgc Wayne Melvin 

Manufacturers and Sales Offices Directory 
SOUTHWEST TECH PRODS CORP, 219 W. 

Rhapsody, San Antonio, TX 78216, Tel: 512-344-0242; 
Empl: 34 

SPACE; ELECTRONICS, INC, Box 2166, Meriden, CT 
06450, Tel: 203-235-7755; Empl: ;!6; Sis. Mgr" Richard 
Boynton 

SPANTA, INC., 795 Franklin Ave., P.O. BOx 193, Franklin 
Lakes, NJ 07417, Tel: 201-648-0033, TELEX: 136011; 
Empl: 10; Sis. Mgr" W. PMer; Disl. Mg'" W. Phifer 

SPARKOMATIC, Rle. 6 & 209, MiHord, PA 18337, Tel: 717-
296-6444, TWX: 510-260-2682; Empl.: 400; Sis. Mg," 
Gary Pornes 

SPECIALTY CABLE CORPORATION, P.O. Box 50, 
Wallingford, CT 06492, Tel: 203-265-7126, 800-243-3959, 
TWX: 510-100-4275, FAX: 203-269-5293; Empl.: 94 

SPECIALTY CONNECTOR CO., 2100 Earlywood Dr, 
Franklin, IN 46131, Tel: 317-738-2800, TELEX: 217064 

SPECIALITY ELECTRONICS, INC., 208 E. Rutherford 
St, Landrum, SC 29356, Tel: 803-457-3824; Empl.: 10; Sis. 
Mg," John Galli ................................ C-1555 

SPECO DIV., Components Specialties, Inc., P.o.. Box 
624,1172 Rle. 109, Lindenhurs~ NY 11757, Tel: 516-957-
8700, 800-645-5516, TELEX: 96-7754; FSC No.: 
516-957-9142; Empl.: 29; Sis. Mg," Eric Forman; Disl. 
Mg," Bruce Kurtz 

SPECTRACOM CORPORATION, 101 Despatch Drive, 
East Rochester, NY 14445-1464, Tel: 716-381-4827, 
TELEX: 9103509567 

SPECTRAGRAPHICS CORP., 9125 Rehco Rd, San 
Diego, CA 92121, Tel: 619-450-0611, TELEX: 295439; 
Empl: 170; SIs. Mgt" Ray Barger, VPSls.; Disl. Mg'" Elliot 
Shev 

SPECTRAL DYNAMICS DIVISION, Scientific-Atlanta; 
Inc, 4255 Ruffin Rd, San Diego, CA 92123-0575, Tel: 619-
268-7100, TWX: 910-335-2022; Empl.: 250 

SPECTRA LUX CORP, 12640 N.E. 21 Sl PI., Bellevue,WA 
98005, Tel: 206-747-0560; FSC No.: 51896; Sis. Mgr" Ron 
Bustad 

SPECTRAN CORP., 50 Hall Road, Sturbridge, MA 01566, 
Tel: 617-765-0851, TELEX: 709816, FAX: 347-2747; FSC 
No.: 6V569; Empl.: 175 

SPECTRASCAN, INC.,' 111 OA Elkton Drive, Colorado 
Springs, CO 80907, Tel: 303-599-9254, TWX: 312194 
SPECTRASCAN UD; Empl.: 15; Sis. Mgr" John Condren 

SPECTRA SONICS, 3750 Airport Rd, Ogden, lIT 84405, 
Tel: 801-392-7531; Empl.: 35 

SPECTRA-STRIP, See Amphenol Products 

SPECTRO EQUIPMENT, INC, 13821 Progress Pkwy, N. 
Royanon, OH 44133, Tel: 216-237-8910; Empl.: 25 

SPECTROL ELECTRONICS, 17070 East Gale Ave, City 
of Industry, CA 91745, Tel: 818-964-6565, TWX: 910-564-
1314; Empl.: 600; Sis. Mgr" S. Deiling 

SPECTRON GLASS & ELECTRONICS, INC., 595 Old 
Willets Path, P.o.. Box 13366, Hauppauge, NY 11788, Tel: 
516-582-5600, TELEX: 968296; FSC No.: 57349; Sis. 
Mgc Lonnie Boll 

SPECTRONICS CORP, 956 Brush Hollow Rd, Westbury, 
NY 11590, Tel: 516-333-4840, TWX: 510-222-5677, FAX: 
516-333-4840; Empl: 125; Sis. Mg," Gerard Hubner 

SPECTRUM CONTROL, INC., 2185 W. 8th St, Erie, PA 
16505, Tel: 814-455-0986, TWX: 510-699-6871, FAX: 814-
455-2550; FSC No.: 33095;5733; Empl.: 450; Sis. Mg," 
Herb Bostrom; Disl. Mg," C. Pirro 

SPECTRUM SIGNAL PROCESSING INC., 240 H 
Street. Blaine, WA 98230, Tel: 1-800-663-8986 (US), 604-
438-7266 (Can.), FAX: 604-430-0144; Empl.: 14; Sis. Mg'" 
Judy A Bishop 

Local Sales Offices & Reps 
CA Manhattan Bch, Forth, Inc. ............ 213-372-8493 
MA Wanham, Spectrum Signal Processing 

. . . . . . . . .. . . . . . . . . . . . .1-800-323-1642,604-690-3400 

FAX: 805-683-3481 
SPECTRUM TECH/IIOLOGY, INC., DATUM, 

'Incorporated, 300 Lopez Rd, Goleta. CA 93116, Tel: 
805-964-7791, TWX: 910-334-1163; FSC No.: 32464; 
Empl.: 100; Sis. Mg'" Don W. Cope ...... A-1465-1468 

Local Sales Offices & Reps 
AZ Mesa, Sedco Sis. ..................... 602-461-9069, 
CA Los Angeles, The Thorson Co ......... 213-595-0361 
CA San Diego, The Thorson Co. . . . . . . . . .. 619-292-8525 
CA San Jose, Frequency Control Assocs. 

CT MiHord,Todino Engrg. SIs. ........... . 
FL Seminole, s.E.S. . .................... . 
IL Elgin, RK Elctms. ................... . 
MA Needham, Todino Engrg. SIs. ........ . 
NM Albuquerque, I.M.E.C. . ............... . 
NY Melville, Carnes Assocs. ............. . 
TX Dallas, Caton SIs. .................... . 
VA Fairfax, Schibley Assocs. ............ . 

415-851-8772 
203-874-6643 
813-391-1920 
312-695-8552 
617-444-7925 
505-883-9010 
516-694-1600 
214-243-4716 
703-591-3008 

FAX: 516-349-8699 
SPELLMAN HIGH VOLTAGEELCTRNS. CORP_, 7 

Fairchild Ave, Plainview, NY 11803, Tel: 516-349-8688, 
'TWX: 510-221-2155; Empl: 150; Sis. Mgr" Tom 
Stutzbach; Disl. Mg'" Eric Marko ....... 0-1973-1977 

Local Sales Offices & Reps 
CA Costa Mesa, FLW-Southern .......... 714-751-7512 
CA Hayward, FLW-Northern .............. 415-786-9070 
FL Orlando, Gra-Mar,lnc ................. 305-658-1971 
WA Kirkland, Syntek ...................... 206-488-0394 
Can British Columbia, Broman Engrg....... 604-254-6311 

SPEMCO SWITCHES, 23425 Harper, Box 386, Sl Clair 
Shores, MI48080, Tel: 800-462-2828, FAX: 313-771-3491; 
Empl.: 12 

SPERRY, A W. INSTRUMENTS, P.D. Box 9300, 
SmHhtown, NY 11787, Tel: 516-231-7050, 800-645-5398, 
TELEX: 645104; Empl: 50; Sis. Mgr" Dennis W. Carroll 

SPIRA MANUFACTURING CORP., 12721 Saticoy Street 
South, North Hollywood, CA 91605, Tel: 818-764-8222, 
FAX: 818-764-9880; FSC No.: 60050; Empl: 18; Sis. Mgr" 
Lisa A Panzich 

SPIRICON, INC., 2600 North Main, Logan, lIT 84321, Tel: 
801-753-3729, TELEX: 296 465 SPIR UR; Empl.: 15; Sis. 
Mgr" John Gibbs 

SPRAGUE ELECTRIC COMPANY, Passive 
Components Group, 41 Hampton Rd, P. O. Box 9102, 
Mansfield, MA 02048-9102, Tel: 617-339-8900, TELEX: 
926071, TWX: 7103210021; FSC No.: 56289; Empl.: 
10,500; Sis. Mgr_'Theodore W. Fischer, VP SIs./Mktg., 
Passive Comps. Grp.; Dist. Mg," James C'Sullivan, SIs. 
Mgr ...................... A-1694, 1757,2031; [)O1142 

Local Sales Offices & Reps 
AL HuntsVille, Electramark Inc. ........... 205-539-7040 
AL Madison, EPllnc. ....... 205-461-7000,205-883-0520 
AZ Mesa. Sprague Electric Company ...... 602-244-0154, 

• 602-831,6762 
AZ Tucson, Sprague Electric Company ... 602-746-0955 
CA Burlingame, William J. PurdY Co ....... 415-347-7701 
CA San Diego, Miner Assocs., Inc •........ 619-566-9891 
CA Santa Ana. Sprague Electric Company 

CA Van Nuys, Sprague Electric Company 

CO Denver, William J. Purdy Co .......... . 
CO Longmon~ Todd & Fry Assocs. ...... . 
CT GuiHord, Data Mark Inc. ............. .. 
CT Southbury, Sprague Electric Company 

CT Wallingford, Sprague Electric Company 

714-549-9913 

818-994-6500 
303-753-6800 
303-776-7331 
203-453-0575 

203-264-9595 

. . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . .. 203-264-6300 
FL Anarnonte Springs, Sprague Elec1ric Company 

.. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. ... .. 305-831-3636 
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Manufacturers and Sales Offices Directory 
FL Ft Lauderdale, Sprague Electric Company 

....................................... 305-491-7411 
FL Tampa, Sprague Electric Company ... 813-962-1682 
GA Atlanta, EIctrn Mktg. Assocs. ... . . . . . .. 404-44&-1215 
GA Norcross, Electramark Inc. ............ 404-44&-7915 
II. Northbrook, O. Dolin Sis. .. . .. . . . .. . . .. 312-49&-6770 
IN Indianapolis, Sprague Electric Company 

....... . . . ... . . . . . .. . .. . .. . . .. . .. ... ... 317-253-4247 
IA Cedar Rapids, J.R Sis. . . . . . . . . . . . . . . . . 319-393-2232 
KS Overlend PI<., ~ Inc. ................ 913-642-9118 
KY Lexington, Sprague EIec. Co. ......... 80&-224-4230 
MO Laurel, Sprague EIec. Co. ............. 301-792-4890 
MA burlington, New England Tech. Sis. ... 617-272-{)434 
MA Framingham, Sprague Electric Company 

,...................................... 617-875-3200 
MI Ann AIbor, Sprague Electric Company 

....................................... 313-761-2014 
MN Minneapols, HMR, Inc ................. 612-88&-2122 
MO St Louis, ~ Inc. . . . . . . . . . . . . . • . . . . . . . 314-962-1411 
NJ Cherry HII~ Trinkle Sis., Inc. ........... 809-795-4200 
NJ Wayne, Sprague EIecIric Company ... 2OHl9tHl2OO 
NY Central islip, Sprague EIecIric Company 

....................................... 516-234-8700 
NY LarctvnonI, Sprague Electric Company 

.. . .. .... ... . .. ... .... ... ... . . .. . .. . ... 914-834-4439 
NY Syracuse, Pastor»tunler Co., Inc. ..•.. 315-437-2843 
NY Syracuse, Sprague EIecIric Company 

NC Charlotte, Sprague EIecIric Company 

NC Raleigh, EIctrn Mktg. Assocs. ........ . 
OH Dublin, Sprague Electric Company ... . 
OR Beaverton, WilHam J. Purdy Co. ...... . 
SC Greenville, EIctrn Mktg. Assocs. ..... . 
TX Austin, Sprague EIecIric Company ... . 
TX Dalles, Sprague EIecIric Company ... . 
WA Redmond, William J. Purdy Co. ...... . 
WA Vancouver, Sprague EIecIric Company 

315-437-7311 

704-527-1306 
919-847-6800 
614-761-1681 
503-641-9373 
803-233-4637 
512-45&-2514 
214-235-1256 
206-882-3144 

· . . . . . • . . •. . . . . . . . . .. .. • . . • . . • . . . . . . . .. 20&-892-0361 
WI Milwaukee, O. Dolin Sis. .•............ 414-482-1111 
Can Downsview, ant, Sprague Electric 01 Canada, Lid. 

· . .. . . . .. . . . .. . . . . . . . . . . . . . . . .. . . . . . . .. 41 &-665-6066 
Can Markham, ant, Birde MkIg., inc. ....... 41 &477-7722 
Can Nepeen, ant, Sprague EIec. 01 Canada, Lid. 

....................................... 613-72&-0696 
Can Ottawa, ant, Sprague EIecIric 01 Canada, Ltd 

.. . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . .... 613-23&-2542 

SPRAGUE aeCTRIC COMPANY, Advanced 
Ceramics Group, 267 Lowell Road, Hudson, NH 03051, 
Tel: 803-881-7200, FAX: 803-881-3168 

See Sprague EIecIric World Headquarters listing lor list 01 
sales oIflcae and reps. 

SPRAGUE aeCTRIC COMPANY, The C8pacitor 
Group, 267 Lowall Ad. Hudson, NH 03051, Tel: 803-681-
7200 

See Sprague Electric World Headquarlers listing lor list 01 
sales oIflcae and reps. 

SPRAGUE ELECTRIC COMPANY, FlL-MAG 
Business Unit, 3010 Del Sol Blvd., Sen Diego, CA 
92154-3483, Tel: 619-575-9353, TWX: 619-575-9425, 
FAX: 619-575-4081 ..................... Ao1684,2031 

See Sprague EIecIric World Headquarters listing lor list 01 
sales ollicas and reps. 

Local SaIe8 Offk::& & Reps 
AL Hun1svt11e, Mon\QOII18fY Mktg., Inc. .•.. 205-83(}()498 
AZ T8IT1l8, Techni-Source, Inc. ........... 802-730-8093 
CA ~~ Sprague EIec. Co. .......... 40&-374-1017 
CA CUpertino, Sprague EIec. Co. . . . . . . . .. . 408-973-7878 
CA Long Bch., Sprague EIec. Co. ......... 213-435-9100 
CA Mission VI8jo, Sprague EIec. Co. ...... 714-83Q..174O 
CA Sen Diego, Miner Assocs.. Inc. ........ 619-566-9891 
CA SanIa Ana, Jones & McGeoy Sis. Inc. 

......................... 714-547-6466,81 &-244-9884 
CA SanIa Clara, Criterion Sis. .. . . • . . . . . . .. 408-98&-8300 
CA Van Nuys. Sprague EIec. Co. ......... 81 &-994-6500 
CO Englewood, WilHam J. Purdy Assocs. 

· .. . . . . . . .. . . . . . . . . .. . .. . .. . .. .. . . . .. .. 3IJ3.. 790-2211 
CT Southbury, Sprague EIec. Co. ......... 203-284-9595 
CT Wallingford. New England Tech. Sis. Corp. 

· .. . . . . . . .. .. .. . .. . .. . . . . . .. . . . . . . . .. .. 203-284-6300 
DC Cherry Hill, NJ, Trinkle Sis. Inc. ... . . . . . 809-795-4200 
FL St Petersburg, Electramark Florida, Inc. 

FL Tampa, Sprague EIec. Co. .......... .. 
GA Norcross, MontQOll18fY MkIg., Inc. .... . 
GA Norcross, Sprague EIec. Co. ......... . 
10 Boise, Bob Sickler Sis. ............... . 
R. RoIling Meadows, Sumer, Inc. ..•..•... 
R. St Louis, MO, EPlInc. ............... . 
IN Indianapolis, Sprague Elec. Co. ...... . 
IN Indianapolis, SAl Mktg. Corp. ......... . 
IA Cedar Rapids, J.R Sis. Engrg., Inc. ... . 
KS Overland PI<, EPlInc. •................ 

813-894-2299 
813-962-1882 
404-447-11124 
404-263-3715 
20&-344-9588 
312-991-8500 
314-962-1411 
317-253-4247 
317-545-1010 
319-393-2232 
913-642-9118 

KY Jackson, MS, EPI Southwest .......... 601-115&-6251 
KY Lexington, SAl Mktg. Corp ............. 80&-224-4230 
MO Cherry HiI~ NJ, Trinkle Sis. Inc. ........ 809-795-4200 
MA Burlington, New England Tech. SI .. Corp. 

....................................... 617-272-0434 
MI Ann AIbor, Sprague Elec. Co. ......... 313-971-7780 
MI Fenton, SAl Mktg. Corp. ............... 313-75Q..1922 
MN Minneapolis, HMR, Inc. ................ 612-88&-2122 
MS Jackson, EPI Southwest .. 801 -85&-6251 
MO St Louis, EPlinc. . .................... 314-962-1411 
NE Cedar Rapids, IA, J.R Sis. Engrg., Inc. 

....................................... 319-393-2232 
NH Burlington, MA, New England Tech. Sis. Corp. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617 -272-{)434 
NY Babylon, Aslrorep, Inc. ................ 51&422-2500 
NY Cherry HiI~ Trinkle Sis. Inc ............. 809-795-4200 
NY E. Syracuse, Ossmann Assocs.. Inc. ... 315-437-7052 
NY Henrietta, Ossmann Assocs.. Inc. ..... 716-359-1200 
NY Wayne, Astrorep, Inc. . ................ 2OH,9&-8200 
NC Charlotte, Sprague Elec. Co. ........... 704-527-1306 
NC Raleigh, Montgomery Mktg., Inc. ...... 919-85HlOl0 
OH Columbus, SAl Mktg. Corp. ........... 614-45Hl778 
OH Dayton, SAl Mktg. Corp. ..........•.... 513-435-3181 
OH Shaker Hgts., SAl Mktg. Corp. ......... 216-751-3633 
OR Vancouver, WA, Spargue EIec. Co ..... 503-225-0493 
PA Cherry Hil~ NJ, Trinkle Sis., Inc. ....... 215-922-2080 
SC Raleigh, NC, Montgomery MkIg., Inc. .. 919-851 -001 0 
TN Huntsville, AL, Montgomery Mktg., Inc. 

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 205-83Q..0498 
TN Jackson, MS, EPI Southwest. . . . . . . . .. 601-95&-6251 
TX Austin, Sprague Elec. Co. ............. 512-45&-2514 
TX Oalles, Sprague EIec. Co. ............. 214-235-1256 
TX Richardson, Bonser-Philhower Sis. . . .. 214-234-8436 
lIT Englewood, CO, William J. Purdy Assocs. 

.. . .. .. . .. ... . .. . .. . . . . . . .. .. . . . . . . . . .. 303-790-2211 
VA Cherry HiI~ NJ, Trinkle SI .. lnc ......... 809-795-4200 
WA Boise, 10, Bob Sickler Sis. . . .. .. . . .. ... 20&-344-9588 
WA Vancouver, Sprague ·Elec. Co. ........ 20&-892-0361 
WI Brookfield, Sumer, Inc. ................ 414-784-6641 
PR Rio Piedras, EIctrn Sis. Assocs. . . . . . .. 809-762-6707 
Can Calgary, AlberIa, Vllel EIcIms. ......... 403-27&-5833 
Can KenaIa, Ont, V~el EIcIm.. .. . . . . . . . . . .. 613-592..()()90 
Can La Chine, Qua, Vllel Elclm.. .......•.. 514-63&-5951 
Can Mississauga, ant, V~el EIcIm ......... 41&-67&-9720 
Can Toronto, Ont, Sprague EIec. 01 Canada, Ltd 

....................................... 41&-766-8123 

Local Distributors 
CA Culver CiIy, Hamilton/ Avnet Elclms. .. 
CA EI Monte, Marshalllnds., Inc. " 
CA Santa Clara, WyIe Labs/EMG ....... . 
CA Sunnyvale, Acacia/VWR EIcIms. ..•... 
CT Milford, Falcon EIcIms., Inc. ........•.. 
FL Tampa, Reptron Elclms., Inc. ...•.....• 
IL Chicago, Newark EIcIm .. Corp. ...... . 
IN Indienapolis, Graham EIctrn Supp. Inc. 

MO Timonium, Zebra EIcIms., Inc. ..•...... 
MA N. Adams, EIctrn Supp. CIr ........... . 
MA N. Adams, Ico-Rally Corp. ............ . 
NY BuHaIo, Summ~ Dists. ............... . 
NY Mamomeck, New Yorker Elclms., Inc. 

213-55&-2000 
81 &-459-5500 
40&-727-2500 
408-745-7299 
203-67&-5272 
813-655-4656 
312-784-5100 

317-634-8202 
301 -252-6576 
413-664-1086 
413-684-4951 
716-687-2800 

. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 914-69&-7600 
NY Melville, Arrow EIcIms. Distbn. Div ....• 516-391-1300 
NY Port Chester, Zeus Camps., Inc. .. . . . . • 914-937-7400 
NY Ronkonkoma, Tri-SIarI EIcIms. ........ 51&-737-2200 
NY Westbury, Schweber Elclm .. Corp. . . .. 51 &-334-7555 
OK Tulsa, Radio, Inc. ..................... 91&-587-9123 
PA Montgomeryville, PyIIronic Inds., Inc. .. 215-643-2850 
PA PhIladelphia, Almo Elclms., Inc. ....... 215-69&-4003 
TX Fl Worth, Tn, Inc. .................... 817-831-8300 
TX Houston, Kent EIcIms. ................ 713-7~ 7770 
TX Houston, Sterling Elclm.. ............. 713-623-6600 
WI Milwaukee, Marsh EIcIms., Inc. ........ 414-475-6000 
Can Pointe Claire, Montreal, Future Elclms., Inc. 

....................................... 514-694-7710 

SEMICONDUCTOR GROUP 

FAX: 617-853-5049 
SPRAGUE ELECTRIC COMPANY, The 

Semiconductor Group, 115 Northeast Cutoff, Box 
2038, Worcester, MA 01613-2036, Tel: 617-653-5000, 
TWX: 71 Q..340-6304; SIs. Mgr: Brad Marshal~ VP Sis. & 
MkIg., Semiconductor Grp. ...........• Ao1757; 001142 

See Sprague Eleclric World Headquarlers listing lor list 01 
sales oIIices end repa 

Local SaIe8 Offices & Reps 
AL Huntsville, Montgomery Mktg., Inc. •... 2Q5..83Q..0498 
AZ T8IT1l8, Techni-Source, Inc. .. :........ 802-73Q..8093 

SPRAGU 

CA Campbel~ Sprague EIec. Co •.•........ 408-374-1017 
CA Cupertino, Sprague EIec. Co ........... 408-973-7878 
CA Long Bch., Sprague EIec. Co. .. ....... 213-435-9100 
CA Mission Viejo, Sprague EIec. Co ....... 724-830-1740 
CA Sen Diego, Miner Assocs.. Inc; ........ 619-566-9891 
CA Santa Ana. Jones & McGeoy Sis., Inc. 

......................... 714-547-5466,81&-244-9884 
CA Santa Clara. Criterion Sis. ............. 408-98IHl3OO 
CA Ven Nuys. Sprague Elec. Co. ......... 81 &-994-6500 
CO Englewood, William J. Purdy Assocs. 

....................................... 3IJ3..790-2211 
CT Southbury, Sprague EIec. Co .........• 203-284-9595 
CT Wallingford. New England Tech. SI .. Corp. 

....................................... 203-284-8300 
DC Cherry Hil~ NJ, Trinkle Sis. Inc. ........ 809-795-4200 
FL St Petersburg, Electramark Florida, Inc. 

....................................... 813-894-2299 
FL Tampa, Sprague EIec. Co. .. .......... 813-962-1682 
GA Norcross, MontQOll18fY MkIg., Inc. ..... 404-447-1,124 
GA Norcross, Sprague EIec. Co. .......... 404-263-3715 
10 Boise, Bob Sickler Sis. ................ 20&-344-9588 
IL Rolling Meadows, Sumer, Inc. ......... 312-991-8500 
IL St Louis, MO, EPI Inc. ................ 314-962-1411 
IN Indianapolis, Sprague EIec. Co. ....... 317-253-4247 
IN Indianapolis, SAl Mktg. Corp. .......... 317-545-1010 
IA Cedar Rapids, J.R Sis. Engrg., Inc. .... 319-393-2232 
KS Overland PI<, EPI Inc. ................. 913-642-9118 
KY Jackson, MS, EPI Southwest .......... 801-85&-6251 
KY Lexington, SAl Mktg. Corp. ............ 80&-224-4230 
MO Cherry HiI~ NJ, Trinkle Sis. Inc. ........ 809-795-4200 
MA Burlington, New England Tech. Sis. Corp. 

....................................... 617-272-0434 
MI Ann Arbor, Sprague EIec. Co. . ........ 313-971-7780 
MI Fenton, SAl Mktg. Corp. ............... 313-750-1922 
MN Minneapolis, HMR, Inc ................. 612-88&-2122 
MS Jackson, EPI Southwest .............. 801-115&6251 
MO St Louis, EPI Inc. ..................... 314-962-1411 
NE Cedar Rapids, IA, J.R Sis. Engrg., Inc. 

....................................... 319-393-2232 
NH Burlington, MA, New England Tech. Sis. Corp. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61 N~72-0434 
NJ Cherry Hil~ Trinkle Sis. Inc. ............ 809-795-4200 
NJ Wayne, Astrorep, Inc. ................. 201-119&-8200 
If{ Babylon, Astrorep, Inc. ................ 51&422-2500 
NY E. Syracuse, Ossmann Assocs.. Inc. ... 315-437-7052 
NY Henrietta, Ossmann Assocs.. Inc. ..... 716-359-1200 
NC Charlotte, Sprague EIec. Co. .......... 704-527-1306 
NC Raleigh, Montgomery MkIg., Inc. ...... 919-85HlOl0 
OH Columbus, SAl Mktg. Corp. ........... 614-45Hl778 
OH Dayton, SAl Mklg. Corp ................ 513-435-3181 
OH Shaker Hgts., SAl Mktg. Corp. ......... 211;.751-3633 
OR Vancouver, WA,Sprague EIec. Co •...• 503-225-0493 
PA Cherry Hil~ PA, Trinkle Sis. Inc. ....... 215-922-2080 
SC Raleigh, NC, MontQOll18fY MkIg., Inc. •. 919-85HlOl0 
TN Hun1svilte, AL, Mon\QOII18fY MkIg., Inc. 

. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 205-83(}()498 
TN Jackson, MS, EPI Southwest .......... 801-85&-8251 
TX Austin, Sprague EIec. Co. .... .......... 512-45&-2514 
TX Dallas, Sprague EIec. Co. ............. 214-235-1256 
TX Richardson, Bonser-Philhower SIs. . . . • 214-234-8438 
lIT Englewood, CO, William J. Purdy Assocs. 

.. .. . .. .. .. . . .. .. ..... .. .. . ...... ... ... 3IJ3..790-2211 
VA Cherry HiI~ NJ, Trinkle Sis. Inc. . . ... . .• 809-795-4200 
WA Boise, 10, Bob Sickler Sis. . . . . . . . . . . . . . 20&-344-9588 
WA Vancouver, Sprague Elec. Co. ........ 20&-892-0361 
WI Brookfield, Sumer,lnc. ................ 414-784-6641 
PR Rio Piedras, EIctrn Sis. Assocs. ....... 809-762-6707 
Can Calgary, Alberta, Vilel EIcIms. ......... 403-27&-5833 
Can Kenata, Ont, Vllel EIcIms. ............. 613-592..()()90 
Can La Chine, Qua, Vllel EIcIms. .......... 514-63&-5951 
Can Mississauga, Ont, Votel EIcIms. ..•.... 416-676-9720 
Can Toronto, Ont, Sprague EIec. 01 Canada, lid. 

....................................... 41&-766-8123 

Local DistributOIS 
CA Culver CiIy, Hamifton/ Avnet EIcIms. .• 
CA EI Monte, Marshall Inds., Inc .......... . 
CA Santa Clara, WyIe Labs/EMG ....... . 
CA Sunnyvale, Acacia/VWR EIcIms. ...•.• 
CT Milord, Falcon EIcIms., Inc. .......... . 
FL Tampa, Reptron EIcIms., Inc. ....•..... 
IL Chicago, Newark EIcIms. Corp. ...... . 
IN Indienapolis, Graham EIctrn Supp., Inc. 

MO Timonium, Zebra EIcIms., Inc ....•..... 
MA N. Adams, EIcIm. Supp. CIr ........... . 
MA N. Adams, Ico-Rally Corp. •...........• 
NY Buffalo, Summit Dists. ...•......•..... 
NY Mamomeck, New Yorker EIcIms., Inc. 

NY MaMIIe, Arrow EIcIms. Distbn. Div ..... 
NY Port Chester, Zeus Camps., Inc. ...•..• 
NY Ronkonkoma, Tri-SIarI EIcIms. .......• 
NY Westbury, Schweber EIcIms. Corp .... . 
OK Tulsa, Radio, Inc. ................... .. 
PA Montgomeryville, PyIIronic Inds., Inc. .• 
PA Philadelphia, Alma EIcIms., Inc. ....•.• 
TX Fl Worlh, Tn, Inc. ................... . 
TX Houston, Kent EIcIms. ............... . 

213-55&-2000 
81 &-459-5500 
408-727-2500 
408-745-7299 
203-87&-5272 
813-855-4656 
312-784-5100 

317-634-8202 
301 -252-6576 
413-664-1086 
413-664-4951 
716-687-2800 

914-89&-7800 
516-391-1300 
914-937-7400 
516-737-2200 
51&-334-7555 
91&-587-9123 
215-643-2850 
215-69&-4003 
817-831-8300 
713-7~7770 

EEM 1988 North American offices~nly. For worldwide reps & distributors, see Vol. w. 791 



SPRAGU 
,TJ( Houston, Sterling Elclms. .•........... 713-623-6600 
WI Milwaukee, Marsh EIclms.,Inc. ........ 414-475-6000 
Can . Pointe Claire, Montreal, Future EIcIms., Inc. 

.......................... 514-694-7710 

FAX: 516-746-1396 
SPRAGUE-COODMAN ELCTRNS., INC., 134 FuHon 

Ave., Garden City PI<., NY 11040, Tel: 516-746-1385, 
TElEX: 14-4533; FSC No.: 52769; ElT1ll: 80; Sis. Mgr: 
MIchael Trubowitsch ..................... A.1174-1175 

Local Sales Offices & Reps 
AL Huntsville, Interep Assocs. ............ 205-533-1730 
p;z. Phoenix, Sanford Sis. Assocs. ........ 602-957-3570 
CA Cupertino, Dura EIctrn SIs. ........... 408-255-2064 
CA Garden Grove, a.sCO EIcIms. ....... 714-891-4621 
CO Denver, Wesllnc. ..................... 303-477-8180 
CT e-:on Falls, KSA Connecticut. . .. . .. 617-443-5881 
FL Clearwaler, Beacon EIctrn Assocs. ... 813-798-2378 
GA Norcross, Interep Assocs., 1"9- ........ 404-449-8680 
IL Chicago, aN.l. EIcIms. ................ 312-775-1717 
IN Ft Wayne, Denton Mktg., Inc. ......... 219-488-0665 
IA Marion, M.S.B. Assocs. ................ 318-377-6261 
KS Shawnee Mission, M.s.B. Assocs. ..... 913-432-2131 
MD Monkton, lmagitron SIs. ............... 301-374-5600 
MA Sudbury, KSA 01 New England ........ 617-443-5881 
MI Southfield, Fred H, Gehrke & Assocs. 

....................................... 313-558-5363 
MO St Charles, M.S.B. Assocs. ............ 314-946-5577 
NJ Chatham Township, Richman/Waterview Tech. SIs. 

. . .. . .. . . . . .. . . . . . . . . . .. . .. . . . .. . . . .. .. 201-635-1839 
NY Commack, Richman SIs. Co. .......... 518-543-5532 
NY Utica. Upstate Engrg. Sis. ............. 315-797-6721 
NC Raleigh, Micro SIs. Inc. ................ 918-BBHl007 
Ott Cincinnati, Stegman Blaine Mktg. ..... 513-728-1969 
OR Portland. Harry Levinson .. .. .. .. .. .... 503-245-1902 
PA Maple Glen, Irnagitron/Pennsylvania.. 600-638-3592 
TN Greenville, Interep Tennessee ........ 615-638-3491 
TJ( Seagoville, DeHe Comps. ............. 214-287-6333 
WA Seattle, Harry Levinson Co. ........... 208-382-1300 
PR Rio Piedras, EIctrn Sis. AssOcs. .. . . . .. 808-762-6459 
Can Toronto. Ont., Norgay Entprs. ......... 418-258-9683 

Local Distributors 
cA Canoga PI<., Schweber EIcIms......... 213-998-4702 
CA Chatsworth, TTI,Inc. .................. 818-708-1010 
CA Garden Grove, Nail EIcIms. .......... 714-892-7749 
CA Gardena. Schweber EIctmS. .......... 213-327-8409 
AL Huntsville, Comp. [lists. . . . . . . . . . . . . . .. 205-883-7501 
CA Irvine, Kelex EIcIms. .................. 714-883-1230 
CA Irvine, Schweber EIcIms. . . . . . . . . . . . . .. 714-863-0200 
CA Milpitas, Projections UnHd. ............ 408-942-1717 
CA Milpitas, TTl, Inc. ........... :.......... 408-943-9155 
p;z. Phoenix, Arizona Comps. ............. 602-268-5855 
CA Sacramento, Schweber EIcIms. ....... 916-928-9732 
CA San DIego, Neumann EIcIms. ..... . . .. 619-695-3005 
CA San DIego, Projections' UnHd. ......... 618-453-7900 
CA San Jose, Schweber Elclms. ... . . . . . .. 408-946-7171 
CA Sunnyvale, Acacia/VWR Elclms. 

....... : ....................•.... 408-745-7200 (x 69) 
CA Tustin, Projections UnHd. ............ : 714-544-2700 
.CO Englewood, Schweber Elclms. . . . . . . . . 303-798-0258 
CO Lakewood, Acacia/VWR EIcIms. . . . . . . 303-232-2882 
CO Westminster, TTl, Inc. ................. 303-428-8806 
FL AHemonte Springs, Schweber Elclms. 

FL Ft Lauderdale, Bros. EIcIms. 01 FL ... . 
305-331-7555 
305-561-6700 
305-973-7103 
813-544-3636 
305-724-9910 
305-849-6060 
305-858-1000 
312-384-3750 
800-323-0460 

FL Ft Lauderdale, Hammond EIcIms. ... . 
FL Largo, EIctrn Precepts of FL ........ .. 
FL Melbourne, Comp. DIsts. ............ .. 
FL 0\1and0, Hammond EIcIms. .......... . 
FL Orlando, TTl, Inc. ................... .. 
IL Elk Grove V~ Schweber EIcIms. ..... . 
IL Skokie, Kellner EIcIms., Inc. .......... . 
IN IndianapoHs, Pioneer Iindiana 

KS 
MD 
MD 
MA 
MA 
MA 
MA 
MN 
MO 
NJ 
NJ 
NY 
NY 

........................ ' ....... 317-848-7300 (x 350) 
Overland PI<., Schweber Elctms. ...... 913-492-2922 
Columbia, TTI,Inc. .................... 301-995-1331 
Gaithersburg. Schweber Elctms. ...... 301-84G-59OO 
Bedford, Schweber EIcIms. ........... 617-275-5100 
Wilmington, Marshallinds. ............ 617-658-0810 
Woburn, SterHng EIcIms. . . . • . . . . . . . . . . 617-938-6200 
Woburn, TTl, Inc. ..................... 617-938-8800 
Eden Prairie, TTl, Inc. ................. 612-944-5080 
Earfh City, Schweber Elclms. ......... 314-738-0526 
E. Brunswick, Varitech Elclms.lnc. .... 201-390-4700 
Fairfield, Schweber EIcIms. ....... ,... 201-227-7880 
Buffalo, SummH [lists., Inc. ...... 716-887-2835/2836 
Marnoroneck, New Yorker EIcIms. .... 914-698-7600 

Manufacturers andSales Offices Directory 
p;z. PhoeniX, Schweber Elctms. ........... 602,997-4874 
p;z. Phoenix, TTl, Inc. ..................... 602-966-1616 
NY Rochester, Schweber Elclms.. . . . . . . .• 718-424-2222 
NY Rome, Rome Elctms. ................. 315-337-5400 
NY Ronkonkoma, Tri-Start Elctms. ........ 518-737-2200 
NY Ronkonkoma, TTl, Inc ......... ; ....... 516-737-2000 
NY Westbury, Schweber Elclms. 

............................... 516-334-7555 (x 276) 
OH Beachwood, Schweber Elctms. . . . . . .. 216-484-2970' 
OH Columbus, TTl, Inc. ................... 614-848-5770 
OH Dayton, Pioneer/Dayton .............. 513-236-9900 
PA Harrisburg. Adtech .................... 717-938-6337 
PA Horsham, Schweber Elclms. .......... 215-441,0600 
PA Philadelphia, Almo Elctms. ........ . . .. 215-698-4003 
PA Pittsburgh, Schweber EIcIms. ......... 412-782-1600 
TJ( Dallas, Comp. [lists. .................. 214-644-0373 
TJ( Dallas, Schweber Elclms. ............. 214-661-5010 
TJ( Ft Worth, TTl, Inc. .................... 800-433-7637 
TJ( Garland, J & S .. .. .. .. .. .. .. .. .. .. .. .. 214-487-8808 
VT Charlotte, Kellner Elctms.. Inc. ........ 800-323-0460 
WA Redmond, TTl, Inc.... .. .. .. .. .. .. .. ... 208-882-0291 
WA Seattle, Kam EIcIms. ........... "" ..... 208-382-1300 
WI Milwaukee, Marsh Elctrns., Inc. ........ 414-475-6000 
WI New Berlin, Schweber Elclms.. . . . . . . .. 414-794-9020 

SPRAGUE SOUD STATE, 3900 Welsh Rd., Willow Grove, 
PA 19090, Tel: 215-657-8400, TELEX: 478-1101, TWX: 
510-661-7267; Empl.: 525 

SPRUCE PINE MICA CO, MIn. Laurel Dr, Spruce Pine, 
NC 28777, Tel: 704-765-4241, FAX: 704-765-7192; Empl: 
45; Sis. Mgr: Bill PiHman 

SPS INC. (MUIRHEAD VACTRIC), 51 Commerce St, 
Springfield, NJ 07081, Tel: 201-376-1222, TELEX: 13-
8275;FSC No.: OBKV4; Empl.: 60; Sis. Mgr: Bob Conroy 

SPS SOFTWARE PRODUCTS & SERVICES, INC., 14 
E. 38th Street 14th F~ New York, NY 10016, Tel: 212-686-
3790, TElEX: 852616, FAX: 212-461-7464; SIs. Mgr: 
Peter Voletsky 

SPUR PRODUCTS CORP, 13649 Beach Ave., Marina 
Del Rey, CA 90292, Tel: 213-822-7100, FAX: 213-578-
0370; ElT1ll: 19; Sis. Mgr: Ray Lorenz 

SQUARE D CO, Executive Plaza, Palatine, IL 60067, Tel: 
312-397-2600, TELEX: 247-119; Empl.: 22600; SIs. Mgr: 
C. N. Thompson, VP; Dis!. Mgr: T. W. Wilbor, VP 

SR ENGINEERING, BW/IP International, Inc., 13961 
Nautilus Dr, Dept E, Garden Grove, CA 92643, Tel: 714-
554-4200, TElEX: 364412INTR-871, FAX: 714'~54-1069; 
FSC No.: 21441; Sis. Mgr: Coleman W. Conrad 

Local Sales Offices & Reps 
AL Huntsville, Hughes Assocs., Inc. . . . . . .. 205-533-9108' 
p;z. Phoenix, The Knight Co. .............. 602-994-1311 
CA Hayward, Liaison, Inc. ................. 415-783-1131 
CA Los Angeles, The Knight Co. . . . . . . . . .. 714-833-8250 
MA Hingham, Shain Assocs., Inc. ......... 617-74G-2334 
FL Orlando, Hughes Assocs., Inc. ........ 305-774-7117 
IL La Grange PI<., Bierhaus SIs. Inc. ...... 312-354-5100 
IA Cedar Rapids, Howard R. Brown SIs. Co. 

. . . . . . . . . . .. . . . .. .. . . .. . . . . . .. . .. . . . . .. 3.18-368-6635 
NH NashUa, Shain Assocs., Inc. .. . . . . .. . .. 603-881-4681 
NY Roslyn Hgts.. Travco Assocs. ......... 518-621-3223 
WA Seattle, Uaison, Inc. ................... 208-767-3870 

SRITEK, INC, 8705 Freeway Dr, Macedonia, OH 44056, 
Tel: 216-488-3380; Empl: 40; Sis. Mgr: Dennis Vinci 

SSAClnc 
FAX: 315-638-0333 

SSAC INCORPORATED, P.O. Box 1000, Baldwinsville, 
NY 13027, Tel: 315-838-1300, TELEX: 64-6221; FSC No.: 
18-0965719; Empl.: 250; SIs. Mgr: G. Weeks ... B-1589 

Local Sales Offices & Reps 
AL Decalur, Tenn Tech, Inc. .............. 205-35G-0630 
p;z. Scottsdale, Vikeland Sis. Inc. .......... 602-946-7921 
AR Ft Smtth, Electro-Related Prods. ...... 501-452-4030 
CA LaHabra, Nolan Corp .................. 213-694-2145 
CA Pleasanton, Sierra Sis. . . . . . . . . . . . . . . .. 415-463-2250 
CO Englewood, Computech Mktg. ........ 303-773-3981 
FL Tampa, Florida Comp. Sis. ............ 813-96G-7044 
GA Marietta, Tenn Tech, Inc ............... 404-971-1419 
IL Addison, Vikeland SIs. Inc. ............ 312-832-6425 
IN Beech Grove, Control Sis. Inc ......... 317-788-2272 

KS Prairie V~ George Pearson Co ........ 913-382-4442 
MD Glen Bumie, Faber-Renoff. , .......... 301-768:-4554 
MA Southborough, Motion Engrg.lnc ...... '617-465-2144 
MI Lake Orion, JFCO Inc. ................ 313-693-2053 
MN St Paul,Vikeland SIs. Inc.. .. .. ..... .... 612-645-4847 
NJ Paramus, Prime Indl. CoIJ1l$. .... ,.... 201-262-9090 
NY Fairport. Batian SIs. Agy. Inc. .......... 716-223-0237 
NC Charlotte, P L & E Inc. ................ 704-366-9222 
OH ' Cleveland, JFCO Inc. ................. 218-398-6300 
PA Maple Glen, Certified EIct~. Sis. ....... 215'648-8996 
PA Pittsburgh, JFCO Inc. ................. 412-823-5400 
TJ( Lewisville, Elec. Control Assocs. ...... 214-221-3143 
VA Midlothian, Daniel E. Boehling & Assocs. 

. . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • 804-794-5879 
WA MukiHeo, Krippner & Assocs. .......... 208-743-3579 
WI Thiensville, TFL Assocs. .............. 414-242-6600 
Can Brarnpton, Ont, CPM Inds. ............ 416-457-2450 

Local Distributors 
p;z. Tempe, Control Design Supp. ........ . 
AR Little Rock, CarHon Bates ............ . 
CA Anaheirn, Control Design Supp. . ..... . 
CA S. San Francisco, Steven Engrg. ..... . 
CT Southington, Electro Mechanical Drvs. 

FL Lakeland, A. A. EIec. ................ .. 
GA Atlanta, Georgia Control Can ......... . 
GA Norcross, A. A. Elec. ................ .. 
IL Carol Stream. Lectro Comps. ........ . 
IL Mt Prospect. Automation Equip. Co. .. 
IN Indianapolis, Control Design ......... . 
IA Marion, Control Desigrr Supp. ........ . 
KS Wichita, DeHe Elec. Supp ............. . 
MA Hingham, Sager Elctrl Supp. ......... . 
MA W. Spnngfi81d, Tectrol Assocs. ....... . 
MA Wobum, Control Design ............. . 
MI Grand Rapids, E.C. Elctms. Inc. . ..... . 
MN Minneapolis, Control Design ......... . 
MN Minneapolis, UnRed Elec. Co. . ....... . 
MO Kans.as CHy, Barr-Thorp Elec. Co. .... . 
MO Maryland Heights, French Gerleman .. 
MO Springfi81d, SMC Elec. .............. .. 
MO St Louis, Control Design Supp. . ..... . 
NJ E. Rutherford, A. A. Elec. Co. .. ...... .. 
NJ Edison, Brownell Inslrs. & Controls ... . 
NJ Dekland, Relay SpeciaHies ..........•. 
NY Baldwinsville, Scibetta [list ... ,. ...... . 
NY Hauppauge, Sager Elctms. ....... : .. .. 
NY Penfield, Carlen Distrs. .............. .. 
NY Rochester, Masline Elclms. .......... . 
NY Rome, Rome Elctms. ................ . 
NY Woodside, Switches UnHd. ........... . 
NC Charlotte, Brownell Electro Inc. ...... . 
NC Charlotte, Control Design Supp. ...... . 
NC Shelby, Dixie Ind Supp. ............. .. 
Ott Toledo, Fee & McCarthy, Inc. ........ . 
OK Oklahoma CHy, CarKon Bates ........ . 
OR Clackamas, ArnfacEIec. ............ .. 
PA Harrisburg. Cumberland EIcIms. ..... . 
PA Malvern, Control Design Supp .....•... 
TJ( Dallas, Watson EIec. ............... , .. 
VA Glen Allen, HermHage Distrs. ........ . 
WI New Berlin, Control Design Supp. .... . 
Can 9oncord. Ont, Trade Elec. Supp. ..... . 
Can Dorval, Que, Raytech Controls Inc. . .. 
Can Scarborough, Ont, Banke Elclms. .•... 
Can Woodbridge, Ont, Sonepar .......... . 

602-828-7981 
501-562-9100 
714-821-1516 
415-586-9200 

203-621-7335 
813-665-6941 
404-878-8833 
404-448-8870 
312-69G-0520 
312-398-7550 
317-788-4559 
318-373-2923 
318-262-3756 
617-748-6700 
413-733-3695 
617-932-9404 
618-53G-0576 
612-721-1628 
612-338-1915 
818-531-8840 
314-568-3122 
417-865-2822 
314-428-3150 
201-777-5477 
201-287-2030 
201-337-1000 
315-622-3993 ' 
516-348-1300 
718-381-9050 
716-546-5373 
315-337-5400 
718-478-5000 
704-597-1270 
704-588-4410 
704-482-5841 
418-535-3163 
405-681-4448 
503-657-3020 
717-232-9715 
215-298-0150 
214-742-8441 
804-798-3830 
414-794-1015 
416-661-7111 
514-631-4606 
416-292-5152 
416-747-7600 

STACKBIN CORP, Albion Road, P.O. Box 397,Uncoln, RI 
02885, Tel: 401-333-1600, 800-346-1018; Empl: 75; SIs. 
Mgr: Valerie Baxter ' 

STACKPOLE, CARBON DIV, 201 Steckpole St, St 
Marys, PA 15857, Tel: 814-781-1'234, TELEX: 914-514, 
TWX: 510-693-4511; Sis. Mgr: B. E. Speedy 

STACKPOLE COMPONENTS CO., See Ark-las 
Special Products Grp, Div. of Stackpole Switches 

STACKPOLE, MAGNET DIV, 201 Stackpole St, St 
Marys,PA 15857, Tel: 814-781-1234, TWX: 510-693-4511, 
FAX: 814-781-8570; piS. Mgr: G. A. Olson, Sr. Prod. SIs. 
Mgr. 

STACO, INC, See Staco Transpower 

STACO ENERGY PRODUCTS CO,301 Gaddis Blvd., 
Dayton, Ott 45403, Tel: 513-253-1191,TELEX: 286-032, 
FAX: 513-253-1723; FSC No.: 83008; Empl: 146; Sis. 
Mgr: Robert Simpson 

STACOSWITCH, 1139 Baker St, Costa Mesa. CA 92626, 
Tel: 714-548-3041, TWX: 91G-595-1507; FSC No.: 
12522;MuHiple; ElT1ll: 100; Sis. Mgr: D. Sugg 

STACO TRANSPOWER, 610 W. 6th St, Mt Carmel, IL 
62863, Tel: 618-262-5555, TELEX: 51G-525-2254; FSC 
No.: 83008; Empl: 100; Sis. Mgr: K R. Harris 

792 North American ~ces only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
STAFFALL INC, 7WoodlandSt, Providence, RI 02908, Tel: 

401-351-8282, TWX: 71G-38Hl964; Empl: 25 

STAINLESS, INC, 3rd St, N. Wales, PA 19454, Tel: 215-
699-4871, TWX: 511Hi61-8097, FAX: 215-699-9597; 
E"",l: 80; SIs. Mgr: Jess C. Rodriguez 

STANCOR PRODUCTS, Hamilton Standard 
COntrols, 131 Godfrey St, Logansport, IN 46947, Tel: 
21IH22-2244, TWX: 81G-295-0699, FAX: 219-722-5189; 
FSC No: 80089; EI11'l: 400; SIs. Mgr: Terry D. SmiIh; Dis!. 
Mgt: Terry D. Smith ............................ A.2383 

STANDARD CONDENSER CORP, 1065 W. Addison St, 
Chicago, IL 60613, Tel: 312-327-5440; FSC No: 97419; 
SIs. Mgr: a P. McLean 

STANDARD CRYSTAL CORPORATION, 9940 E. 
Baldwin PI., EI Monte, CA 91734, Tel: 818-443-2121, 
TELEX: 4998755, FAX: 818-443-9049; FSC No.: 30149; 
SIs. Mgr: Don Groh; Dist. Mgr: Betty Longwell 
................................................. A·1469 

STANDARD ENERGY, Div. WBH Scientific, Inc, RIa. 
32, Greenville, NY 12083, Tel: 519-966-4197, TELEX: 
754180; SIs. Mgr: Gary Hanington 

STANDARD ENVIRONMENTAL SYSTEMS, INC, 383 
MlmisinkRd., Totowa,NJ 07512, Tel: 201-256-2200, TWX: 
71G-988-5722, FAX: 201-256-2820; Empl: 50 

STANDARD GRIGSBY, INC., Flint Industries, 920 
Rathbone Ave., Aurora, IL 60507, Tel: 312-844-4300. TWX: 
91 G-232-3138, FAX: 312-844-4288; E"",l: .350; SIs. Mgr: 
Jell Shaw; Dist. Mgr: Jell Shaw ......... a.I796-1797 

STANDARD GRIGSBY INC., W, Gunther GMBH, 
VImsberger Strasse 51; 0 8500 Numberg 82, West 
Germany, Tel: 0911-65521, TELEX: 622351, FAX: 
0911/6552-239 .......................... a·1796-1797 

LOCBf Sales 0Ifice& & Reps 
AL Huntsville, EIc1rn MkIg. Assocs. .. . . . . . 205-~3044 
AZ Scottsdale, Heath & Assocs. .......... 602-945-9546 
CA Laguna Hills, Jack Filch & Assocs. .... 714-951-0196 
CA Milpitas, Maxim EIctm Sis. .•. . . . . . . . . • 40&-946-6001 
CO Englewood, D. M. Harthun & Assocs. 

CT Madison, Focus EIctm Sis. .......... . 
FL C&sseIbeny, Dyne-A-Mark CoIp. ..... . 
FL Clearwater, Dyn-A-Mark CoIp. ....... . 
FL Ft LeuderdeIe, Dyne-A-Mark CoIp. ... . 
GA Atlanta, EIc1rn MkIg. Assocs. ........ .. 
Il Elmhurst, HIII-Grey, Inc. .............. . 
IN Indianapolis, Needler Sis. Co., Inc. .... . 
IA Cedar Rapids, Rep Assocs. .......... . 
KS Parke!, S. W. Wollard ................ . 
MD Bellimore, Hagy CoIp. ............... . 
MA Taunton, Focus EIc1rn Sis. .......... . 
MI Madison Hgts., Pine Sis. ............ .. 
MN Bloomington, Mumco ............... .. 
NJ Manville, Dynorep, Inc. .............. .. 
NM Albuquerque, Heath & Assocs. ....... . 
NY Syracuse, Advanced Camps. Inc. .... . 
NC Raleigh, EIctm MkIg. Assocs. ........ . 
OH Cleveland, Finnegan & Co ........... .. 
OH Deyton, Finnegan & Co. ............. . 
OR Beaverton, Micro Sis. ............ , .. .. 
PA Feasterville, Knowlee Assocs. ........ . 
PA Newton Sq., Hagy CoIp. ............ .. 
PA Pittsburgh, Finnegan & Co. .......... . 
SC Greenville, EIc1rn MkIg. Assocs. ..... . 
TX Irving, AId EIcIms. ................... .. 
WA Bellevue, Micro Sis. ................. .. 
WI Madison, Hill Gray, Inc. .............. . 

LOCBf DisIributoIs 
CA Hayward, KEA EIcIms. .............. .. 
CO Englewood, NEP EIcIms. ........... .. 
FL QakIand PI<, ZeIcon, Inc. ............ .. 
MN Fridley, Voyeqe< EIcIms. CoIp. ....... . 
NJ Mt Laurel, Wes-Garde Camps. Gtp. .. . 
OH Cincinnati, U.Rl EIcIms. ............ .. 
WI Ocowomowoc, G.W. EIcIms. Ltd. ..... . 

303-792-5050 
203-245-2097 
305-829-5557 
813-441-4702 
305-nHI501 
404-448-1215 
312-832-4101 
317-255-8058 
319-373-0152 
913-898-6558 
301-529-3995 
617-824-3840 
313-589-0350 
612-854-4161 
2OHl85-0135 
505-296-8084 
315-699-2671 
919-847-8800 
21 &-398-6300 
513-89G-8322 
503-845-2841 
215-322-7100 
215-459-0504 
412-823-5400 
803-233-4637 
214-79G-4761 
206-451-<1568 
608-24&-8155 

415-887-2900 
303-799-9898 
305-585-2555 
612-571-n66 
609-n&-819O . 
513-761-4030 
414-587-9445 

STANDARD MICROSYSTEMS, 35 Marcus Blvd., 
Hauppauge, NY 11788, Tel: 51&-273-3100, TWX: 51G-
227-'8888; FSC No: 53846; EI11'l: 700; SIs. Mgr: J. P. 
Chalmin; Dist. Mgr: Steve Brander 

STANDARD OIL ENGINEERED MATERIALS CO., 
Carborundum, P. O. Box 156, Niagara Falls, NY 14302, 
Tel: 71&-278-2000; E"",l: 2000 .......... A.2032-2033 

STANDARD REFERENCE LABS, INC~ See Koep 
Precision Standards, Inc. 

STANDARD WIRE & CABLE CO, 2345 Alaska Ave., EI 
Segundo, CA 90245, Tel: 213-53&-0006, (800)-447-
0006/821-5276, TELEX: 65-3423, TWX: 91G-34G-6758, 
FAX: 213-843-9218; EI11'l: 110; Sis. Mgr: Glenn Davis; 
Dis!. Mgr: Jerry Gaither 

STANDEX ELECTRONICS, Standex 
International 4538 Camberwell Ad., Cincinnati, OH 
45209, Tel: 513-871-3777, TELEX: 212066, FAX: 513-871-
3n9; FSC No: 58402; E"",l: 450; Sis. Mgr: Charles C. 
Johnson, VP Sis. ......... A·1287; a·1576, 1798-1799 

LOCBf Sales Offices & Reps 
AL Huntsville, R W. Mitscher Co. ......... 205-882-6050 
AZ Mesa, Sedco SIs. ..................... 602-461-9069 
CA Granada Hills, C & W Comp. SIs. ..... 818-388-4032 
CA Los AKas, Frauman Assocs. .......... 415-941-0660 
CO Longmont, Butler Tech. Sis. ........... 303-651-7703 
CT Beacon Falls, KSA of New England... 203-729-6285 
FL Boca Raton, R W. Mitscher Co. ....... 305-368-3841 
GA Lawrenceville, R W. Mitscher Co. ..... 404-923-3239 
N.. Arlinglon Hgts., Brainard-Wilson Mktg. 

....................................... 312-437-2700 
IN Greenfield, William Deem & Assocs., Inc. 

.. .. .. .. . .. . .. .. ... .. .. . .. .. . .. .. .. .. .. 317-32&-2357 
MD Edina, Jay Bonnen SIs. Co. ........... 612-922-5525 
MD Laurel R W. Mitscher Co, Inc ......... 301-49&-6090 
MA Sudbury, KSA of New England. . .. . ... 617-443-5881 
MI Farmington Hills, W. R Hummon & Assocs., Inc. 

....................................... 313-474-0661 
NY Clarence, R W. Mitscher Co, Inc. ..... 71 &-759-2350 
NY Red Hook, R W. Mitscher Co, Inc. .... 914-756-8375 
NY Rochester, R W. Mitscher Co, Inc. .... 71&-227-0839 
NY Utica, R W. Mitscher Co., Inc. ......... 315-738-0383 
NC Raleigh, R W. Mitscher Co, Inc. . . . . . .. 919-848-0941 
OH Deyton, J. C. Hofstetter Co ............ 513-29&-1010 
OH Medina, J. C. Hofstetter Co. ........... 21 &-241-4880 
OR Portland, Components T echnlg. .. .. . .. 503-292-1518 
PA Wynnewood, Metz-Benham Assocs., Inc. 

. .. . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . ... 215-69&-7300 
TN Johnson City, R W. Mitscher Co, Inc. 

TX Houston, B & R EIctm Sis. CoIp. .... .. 
TX Plano, B & R EIc1rn Sis. Corp. ...... .. 
VA Richmond, R W. Mitscher Co, Inc .... . 
WI Waukesha, Brainard-Wilson Mktg. ... . 
Can Toronto, ant, Anbak SIs. Canada, Ltd 

615-929-7258 
713-882-5446 
214-985-0028 
804-264-6883 
414-797-7940 

41&-253-0243 

STANFORD APPLIED ENGRG. INC., 3520 De La Cruz 
Blvd., Santa Clara, CA 95054, Tel: 40&-988-0700, TELEX: 
4O&-72Hi438; EmpL: 500; SIs. Mgr: Sam S. Camperi; 
Dist. Mgr: Leon Vermont 

STANFORD TELECOMMUNICATIONS, INC, 2421 
Mission College Blvd., Santa Clara, CA 95054, Tei: 408-
748-1010, TWX: 91G-339-9531; FSC No.: 61362; Empl: 
650; SIs. Mgr: Patti Laatso 

STANGENES INDUSTRIES, INC, 1052 East Meadow 
Circle, Palo AKo, CA 94303, Tel: 415-493-0814, FAX: 415-
855-9926; FSC No.: 62709; Empl: 56; Sis. Mgr: Magne 
Stangenes 

STANLEY/AC INTERFACE, 17911 Sampson Lane, 
Costa Mesa, CA 92847, Tel: 714-841-6090, TELEX: 
655328; Empl: 24; SIs. Mgr: Bill Roth; Dist. Mgr: Ray 
Ponkey 

STANLEY ELECTRONICS, INC., 10 Ocean Ave., 
Copiague, NY 11726, Tel: 51&-842-8866; FSC No.: 61544; 
Empl: 6; SIs. Mgr: Isabel Goldberg 

LOCBf Sales Offices & Reps 
CA San Jose, P & M EIctms., Inc. ......... 408-578-4878 
CA Tarzana, High Voltage Sis. ............ 213-881-9194 
MA Chelmsford, Encotronics, Inc. ......... 617-255-4207 
OH Deyton, L D. Bruno Co. ............... 513-434-1847 

STANLEY HARDWARE DIV., Stanley Worl<s, 195 Lake 
St, New Britain, CT 06050, Tel: 8Q0-622-HDWE, 203-225-
5111; SIs. Mgr: Jack Gauthier 

STANLEY-VIDMAR, Stanley Works, 11 Grammes Rd., 
Allentown, PA 18103, Tel: 215-797-6600, TELEX: 847-345; 
E"",l: 5000; SIs. Mgr: Emie GRlin, Vic Jolia!; Dis!. Mgr: 
Frank Casey 

STANPAT PRODS., 366 Main St, Port Washington, NY 
11050, Tel: 51&-883-8400, FAX: 51&-883-6577; E"",I.: 25; 
SIs. Mgr: Mark Bart)(me 

STANTON MAGNETICS, INC, Terminal Dr, Plainview, 
NY 11803, Tel: 51&-349-0235, TWX: 51G-221-1845, FAX: 
51&-349-0230; Empl: 300; SIs. Mgr: Joseph S. 
Woodstock, VP Mktg.; Dis!. Mgr: Jack O'Donnell, Natl SIs. 
Mgr. 

STARM 
STANTRON, Unit of Zero Corporation. 690<>-6918 

Beck Ave, P. O. Box 9156, N. Hollywood, CA 91605, Tel: 
818-841-1825, FAX: 818-841-8892; FSC No.: 06514; 
Empl: 125; SIs. Mgr: G. A. Tessier ............. C.11OO 

Local Sales Offices & Reps 
AZ Phoenix, Sheller/Kahn ............... 602-257-9015 
CA Los Angeles, Landa & Assocs. ........ 213-879-0nO 
CA Pleasanton, Mou~hrop Sis. . . . . . . . . . . .. 415-463-0450 
CA San Diego, Quallronics ............... 619-695-0118 
CA Santa Ana, Landa & Assocs. .......... 714-543-7805 
CO Golden, J. F. Hurlbut Co. .............. 303-279-7796 
CT Farmington, Ray Perron & Co. ........ 203-673-4625 
CT Farmington, Ray Perron Co. .......... 203-673-4625 
CT New MiHord, Ray Perron Co. . . . . . . . . .. 203-354-2569 
FL Bradenton, T G & Assocs. ............ 813-753-4158 
FL Long Wood, Southam Mktg. Assocs... 305-682-7317 
HI Honolulu, JC EIcIms. ................. 80&-943-8814 
IL Elmhurst, FF/Hil~Gray... 312-832-4101 
KS Overland Park, Stone & Assocs. ...... 913-661-()808 
MA Needham, Ray Perron Co. ............ 617-449-6162 
MO Hazelwood, Stone & Assocs. ......... 314-895-4585 
NH Dover, Ray Perron Co. ................ 603-742-2321 
NM Albuquerque, Shefler /Kahn .. . . . . . . . .. 505-345-3591 
NY SmRhlown, T & K Sis. . .. . .. .. .. .. .. .. . 51 &-724-3458 
NY Whitney Poin~ Ta<rRep ... 607-692-3705/772-6952 
OH Cincinnati, Ken Hoffman Co. .......... 513-931-1688 
OH Kettering, Ken Hoffman Co. ........... 513-299-8446 
OR Beaverton, Evergreen Mktg. Grp. . . . . .. 503-843-8020 
PA West Conshocken, Eastern Component SIs. Corp. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 215-825-8810 
TX Austin, Bany Sis. ..................... 512-837-3616 
TX Houston, Bany Sis. ................... 713-784-5880 
TX Richardson, Bany Sis. :, .............. 214-234-0255 
WA Seattle, Evergreen Mktg. Grp. ......... 20&-833-3160 
WI Madison, FF /HiI~Gray ................ 608-24&-8155 

mlcronlcs 

FAX: 201-572-5095 
STAR MICRONICS, INC., OEM Division. 7G-D Ethel 

Ad. W, Piscataway, NJ 08854, Tel: 201-572-9512, TWX: 
91 G-24G-889O; E"",l: 120; SIs. Mgr: John Hurley; Dis!. 
Mgr: Chris Duffy ............ 001054-1059,1104-1105 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 793 



STAR .. '" 
Loc8I S8/8S 0fffce8 & Reps 

CA ConcQrd,StarMicronics .•.....•...... . 415-671-on6, 
CA Irvine, Star Micronics .•.•. ;........... 714-768-7203, 
Q. IIasca, Star Micronics .•.••.••..•..•.•. 312-773-3717, 

Loc8IlJIstributIn 
fJ,Z, Tempe, Wallronics Sis. ............... 602-967-1020 
CA Gardena, Cal Switch .................. 213-n()'2330 
CA Hayw8rd,Kea EIec., Inc. .............. 415-887-2900 
CA ~ Angeles, EIec. SWitches, Inc. •.••.. 213-660-1310, 
CA San Diego, TauberElclms. ........... 619-274-7242 
CA Santa Clara, Wallronics Sis. .......•... 4011-727-1200 
CO Englewood; NEP EIcIms. ............. 303-799-9898 
FL DavIe, Atco Dist, Inc. ................. 305-473-2550 
GA Norcross. AP Sis. Co. ...•.......•.•... 404-263-0421 
Q. Chicago. NEP EIcIms. ................ 312-62S'8400 
L Wheeling, Hawk EIcIms. .............. 312-459-4030 
KY Florence, URI EIcIms. .............•... 606-371-4423 
MA Sharon, Adcour •.............•..... , .. 617-764-6123 
MI Brighton, AP Sis. Co. .................. 313-227-3604 
MI Grand Rapids, S. F. EIec. Supp. Inc. ... 616-459-0216 
MN Minneapolis, VOytJlJ8r EIcIms. ..•...... 61.2'571-n66 
MO St Louis, BeckwIth Computers & EIec. 

• . . .. . .• . . . . . . . . .• . . . . . .. . . . . .. . . . . • . .. 314-343-6463, 
NJ SpatIa, Instruinent & Equip. ........... 201-729-4293 
NJ Waldwick, Production Supp. & Equip. 

NY Hewlett, Metropolitan Sis. ............ . 
OH Cincinnati, U.RL EIcIms. ............. . 
OR Portland, United Racio Supp. ........ . 
TX ChanneMew, R T. Henry EIcIms. .... . 
TX Dallas, Foxfire ....................... . 
TX Dallas, Wholesale EIec. Supp. ........ . 
WA Bellevue, U.RS. EIctms., Inc. .•.....•.. 
WI New Berlin, NEP EIcIms. ••.. ; ........ . 
EXP Markham, On!., Birtle Mktg. .......... . 

201-447-3525 
51 &-599-7900, 
513-761-4030 
503-233-7151 
713-452-4451 
214-353-9543 
214-969-9400, 
20&451-9393 
414-785-9100 
416-4n-n22 

STAR PORCElAIN, 71 Muirhead Ave., Tr«1lon, NJ 06638, 
Tel: 609-392-3154; EmpL: 100; SIs. MgT" M Weigold 

STAR-TRON CORP. 58 Curtis St, ProvIdence, RI 02909, 
Tel: 401-274-5090, TElEX: 929490; FSC No.: 32494; 
EmpI.: 50; SIs. MgT" Anna Coski 

IL ~ 
~u;@Ir.v -
n .. cronlCl·.ftC 

MILITARY SPECIFICATION-. 
INDUSTRIAL AND COMMERCIAL 

FULL LINE AUTHORIZED DISTRIBUTOR 

·m 
ELECTRIC SWITCHES 

INC 0 R P 0 R· ATE D 

2478 F.letcher Dr. los Angeles, California 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

FAX: 213-660-5130 
TVVX:910-321-2971 

4. MINI·AUDIO TRANSDUCER 

3. PULSATING ELECTRONIC BUZZER 

SEE COMPLETE PRODUCT 
LINE UNDER SWITCHES 

SECTION 5100 

FREE L1NECARO AND 
2. SOliO STATE BUZZER CATALOG 20EY ON REQUEST 

'CUSTOM ENGRAVING &TAMPO-PR.INT TO YOUR SPECS. 

Manufacturers and Sales ·omces Directory 

• STATEK • 
FAX: 714-997-1256 

STATEK CORP, 512N. Main St, Orange, CA 92668, Tel: 
714-639-7810, TElEX: 67-6394, TWX: 91 ()'593-1355; 
FSC No.: 51791; EmpL: 200; SIs. MgT" J. Gibson; Dist. 
MgT" S. Schaefer ......................... Ao1470-1475 

Loc8I Sales Offices & Reps 
AL Huntsville, ACM Inc. .................. 205-881-5493 
A2. Phoenix, EIIron ....................... 602-266-2164 
CA Fallbrook, Chllcoate Assocs. ..•....... 619-728-7678 
CA Laguna Hills, H-Tech. Sis. . .. .... ... ... 714-583-1466 
CA San Jose, H-Tech. Sis. . . . . . . . . . . . .. . . . 408-279-2443 
CO Denver, Eloom .. . . . . . . . . .. . . . . .. . . . . . . 303-337-2300 
FL Ft Lauderdale, Mackay Smith & Assocs. 

.. , . . • . . • . . . . . . . . •• . . . . . . . . . • . •. . . . . . .. 305-467-3666 
FL Madeila Beach, MacKay, Smith & Assocs. 

..•....... . .•...... ........ ...•. . .•.... 813-530-1873 
FL Orlando, MacKay, Smith & Assocs. ... 305-423-4353 
GA DoravIlle, ACM Inc. ................... 404-448-7025 
IL RoIHng Meadows, Eagle Tech. SIs. .... 312-991-0700 
IN Fort Wayne, MIS Sis. & Assocs. ...... 219-436-3023 
IN Indianapolis, MIS Sis, , & Assocs. ...... 317-257-8916 
IA Des MoInes, SPS Assocs. .......•.... 515-225-0607 
KS Olalhe, SPS Assocs. .................. 913-764-4460 
MD Columbia, Robert Elctm. Sis. .......... 301-995-1900 
MA Woburn, Radian Assocs. .............. 617-933-7366 
MI Southfield, Gehrke & Assocs. ......... 313-559-5363 
MN BloomIngton, Murnco Inc. ............. 612-654-4161 
MO Earth City, SPS Assocs. ... ...... ... ... 314-291-D520 
NE Panama, SPS Assocs. ................ 913-764-4460 
NJ Bellmawr, TAl Corp. .................. 609-933-2600 
NJ Manhasset, Wln-Cor EIec. Sis. Corp. .. 516-627-9474 
NY Fairport. Net Sis. ...................... 71&-2~1030 
NC Charlotte, Prime Camps. .............. 704-522-1150 
NC RaleIgh, Prima Camps. ............... 919-650-9866 
OH Centerville, Omega SIs. Inc. •. . . . . .• . . • 513-434-5507 
OH Shaker Hgts., Omega SIs. Inc. ......... 21&-751-9600 
OK Tulsa, Noroom Inc. ................... 918-832-n47 
TN Doraville, ACM Inc. ................... 404-448-7025 
TX AustIn, Noroom ....................... 512-451-2757 
TX Dallas, Noroom ....................... 214-38&4888 
TX Houston, Noroom..................... 713-n8-0392 
UT Salt Lake City, Eloom ................. 801-488-4233 
WA Redmond, Halber Assocs. ............ 206-882-D990 
WA Vancouver, Halber Assocs. ........... 206-696-0170 

Loc8I Distributors 
CA Orange, Ryno EIcIms. ................ 714-637-0200 
CA San Diego, Ryno Elctms. ............. 619-453-8430 
CA Sunnyvale, Target Elctms. ............ 408-734-5811 
CO EngIewQod. lnell EIcIms. .............. 303-894-9444 
FL Ft Lauderdale, RepIrOn EIcIms. ,.. . . .. 305-735-1112 
FL Tampa, RepIrOn EIcIms. .............. 813-855-4656 
GA Norc(oss, Reptron EIcIms. ............ 404-446-1300 
IL Palatine, OHM EIcIms. ................ 312-359-5500 
IL Schaumberg, Reptron EIctms. ........ 312-892-1700 
IN Indianapolis, Mar EIctms., Inc. ......... 317-633-6699 
MD Columbia, AzIech EIcIms. . . . . . . . . . . . .. 301-995-6800 
MA Woburn, First Frequency ............. 617-935-3885 
MI Uvonia, RepIrOn EIcIms. .............. 313-525-2700 
MN Minnetonka, RepIrOn EIcIms. .... : : . . . . 612-938-0000 
MO Maryland Hgts., Chelsea Inds. . . • . . . . .. 314-997-n09 
NY Buffalo, Summit Dis1rs................. 71&-667-2800 
NY Mt Vernon, QAR IndL EIctm SIs. ...... 914-699-2224 
OH Solon, Reptron EIcIms. .;............. 216-349-1415 
OH Worthington, RepIron Elctms. ..•...... 614-436-6675 
TX Richardson, Ewing EIctms., Inc. ....... 214-231-6725 
WA Kent, Pyramid EIcIms. ................ 206-872-5800 

STATE OF THE ART, INC., 2470 Fox Hill Rd., State 
College, PA 16603-1797, Tel: 814-355-BOO4, TElEX: 
866633; EmpL: 100; SIs. Mgr" Joseph J. Curcio 
........ : .................................. Ao2034-2036 

Loc8I Sales OHIces & Reps 
A2. Phoenix, EItron, Inc. ... . . . ... .• . . .. . . . . 602-266-2164 
CA La MIranda, Select EIcIms. .. . . . . . . . . . . 714-739-6691 
CA SantaCIara,MeadeAssocs. ....... : .. 408-748-1991 
CT New Haven. Masten-Wright, Inc. ...... 203-268-1636 
FL Altamonte Springs, Micro Mktg., Inc. . .. 305-768-0666 
FL Seminole, Micro Mktg.lnc. ............ 813-391-4336 
IL Glenview, Crimson Engrg. Sis., Inc. • . . . 312-47().Q024 
MA Newton, Ivomell Assocs., Inc. ......... 617-969-5478 
MN Edina, Peterson Sis. & Assocs. ........ 612-944-0030 
NY Huntlnglon. Compar NY, Inc. ... . . •. . . . 516-423-5660 
NYLawistown, WatmeI, Inc. .............. 71 &-285-3595 
PA Colmar, EL Assocs. .... ; ............. 215-822-2510 
TX Dallas, Merino Sis. Co. ................ 214-233-6002 
WA Bellavue, Mars ........ .. .... ...... . . .. 206-747-3292 

Can NiagalaF~ Waters MeIaI Prods. Ltd. 
.• . . . . . . . . •• . • . . .. . . • . •. . . • .. . • . •• . .. .. 416-358-4925 

Local Distribulots 
CA Los Alamitos; Semi Dice, Inc. •.••..••. 213-594-4631 
NJ Fairfield, CiHPS, Inc. ................... 201-892-0997 
NY Melville, Semi Dice ................ ,.. 51 &-753-0050 
NY Port Chester, Zeus Camps. ... .... . .. .. 914-937-7400 

Sr ATIC, INC., '- 113 & Mensch Ad., P.O. BoX 80, Skippack, 
P,6.19474, Tel: 215-584-9800, TElEX: 646079; EmpI.: 50; 
SIs. MgT" H. L cauIIrnan . 

THE ~" .. COMPANV 
--...~,,~~NCORPORATEO 

FAX: 516-666-8039 
STAVER CO., INC. 41-51 saxon Ave., Bay Shore, NY 

11706, Tel: 516-666-8000, TElEX: 6711857 STAVER; 
EmpI.: 100; SIs. MgT" Amold Lazarus .... 801093-1097 

Loc8I Sales Offices & Reps 
CA MIn. VIeW, Marquez &Assocs. ........ 415-96&-1012 
CA Woodland HiI~ RD. Sis. Corp. ....•.... 816-346-3766 
FL Eustis, R K Welter & Assocs., Inc. .... 904-357-3011 
IL Lombard, AMP IMcBride Corp. ...•..•. 312-932-9090 
MI Ann Arbor, Jordan.Elioll SIs........... 313-662-4067 
MN St Louis Park, Lastronix •........•.... 612-926-8466 
NH Hancock, Eisenbeis Sis. .............. 603-357-4892 
NY East Northport, Levison Sis. Co. ...... 51&-266-5020 
NY Sewickley, T. H. Stewart Co. .......... 4.12-741-6665 
NC New Hil~ Torn G. Santel .............. 919-362-<1091 
OH Miamitown, Eastern Sci Mktg. ........ 513-574-9462 
OK Tulsa, Jerry Robison & Assocs. ....... 918-665-3562 
OR Beaverton, Quest Mkgt ....•.........• 503-641-73n 
PA Montgomeryville, Eastern Scientific Mktg. 

....................................... 215-368-4570 
PA Sewickley, T. H. Stewart Co. .......... 412-741-8665 
SC Mauldn, Cart Hart Assocs. ... . . . . . . . . . 603-268-2323 
TX Dallas, Cunningham Camps. .... . .. . .. 214-669-9706 
TX Houston, Cuflningham Camps......... 713-461-4197 
VA Portsmouth, F .aD. Sis, ..••. . • . • . . . .. . • 804-484-3162 
.wA Bellevue, Quest Mkgt ................ 206-747-9424 

STEMCO INSTRUMENTS, Colt .Industries, P.O. Box 
8047, Longview, TX 75607, Tel: 214-643-3236, TWX: 71 (). 
73()'5236, FAX: 214-643-3339; FSC No.: 07446; EmpL: 
100; SIs. Mgr" Bob Halpin 

STENNING INSTRMENTS, INC. 671 Enchanted Way, 
Pacific Palisades, CA 90272, Tel: 213-459-2930; Sis. MgT" 
Charles Stenning 

STEP ENGINEERING, P.O. Box 3166, Sumyvale, CA 
94068, Tel: 408-733-7637, TWX: 91 ().339-9506, FAX: 408-
n3-1073; EmpL: 50;· SIs. Mgr" SIan Trumbull 

STERLING INSTRUMENTS, 2101 Jericho Turnpike, New 
Hyde PI<, NY 11040, Tel: 51 &-328-3300, TWX: 61 ()'223-
0642, FAX: 51&-52&-8827; EmpL: 150 

STE.RLlNG TRANSFORMER CORP. 510 Driggs Ave., 
Brooklyn. NY 11211, Tel: 718-762-4200; FSC No.: 97102; 
EmpL: 45; SIs. Mgr" P. H. Odessay 

STErCO, INC. 3344 Schlerhom Ct, Franklin PI<, IL 60131, 
Tel: 312-671-4206; FSC No.: 52763; EmpL: 20; SIs. Mgr" 
Saul A. Gusaras 

STETRON INTERNATIONAL, INC. 90 Broadway, 
Buffalo, NY 14203, Tel: 716-854-3443, TWX: 51()'1()()' 
5547, FAX: 716-854-3448; EmpL: 50; SIs. MgT" Hugh 
Kallock; Dist. Mgr" Vern Cunningham 

STEVENS-ARNOLD DIV., Computer Prods., Inc., 
7 Elkins St, So. Boston, MA 02127, Tel: 617-268-1170, 
TELEX: 95-1465 STEARCO, TWX: 71 ().339-()855; FSC 
No.: 80640; EmpL: 260; SIs. MgT" John T. Parent 
......... ,...... ... ....•. ...•. 001665-1670, 1873-1674 

Reier to Computer Products, Inc., Pompano Beach, FL for 
sis. offices and reps. and for distrs. listings. 

STEVENS PRODUCTS, INC. 128 N. Park St, E. Orange, 
NJ 07019, Tel: 201-672-2140; EmpI.: 50; SIs. MgT: John 
Thomson 

. STEWARD, D. M. MFG. CO. P.O. Box 51 0, Chattanooga, 
TN 37401, Tel: 615-667-4100, FAX: 815-867-4102; EmpL: 
185; SIs. Mgr" Don Lepard 

794 North American offices only. For worldwide reps & distributors, see Vol •. W. EEM1988 



Manufacturers and Sales Offices Directory 

so. 
FAX: 619-549-9691 

sn, Control Components Div., 9520 Black Mountain 
Rd., San Diego, CA 92126-4507, Tel: 619-566-7680, 8()o' 
826-5053, TWX: 91(}'595-1797; FSC No.: 52797; Empl.: 
25; Sis. Mgr: Paul N. Dreiseszun ........ B-1590-1591 

Local Sales Offices & Reps 
CA Mountain View, Scientific T echnlga Inc. 

. . . . . .. . . . . . .. . . . . . . . . .. . .. . . . . . . . . . ... 8()o'221-7060 
TX Richardson, Dwain Lawhon ........... 214-231-2289 

STIMPSON COMPANY, INC., 900 Sylvan Ave., Bsyport, 
NY 11705-1097, Tel: 516-472-2000, TELEX: ITT 4972370; 
Empl.: 900; Sis. Mgr: Edward J. Dewaners 

STOCK DRIVE PRODUCTS, Div. of 
Designatronics, Inc •• 2101 Jericho Turnpike, New 
Hyde Pk., NY 11040, Tel: 516-328-0200, 328-3300, TWX: 
51(}'223-0642, FAX: 518-326-8827; Empl.: 228; Sis. Mgr: 
Murray Ores .................................... B-1259 

Local Sales Offices & Reps 
AL Huntsville, Par Marketing, Inc. ......... 205-859-5702 
CA Chatsworth, Western Comp. SIs. ...... 818-882-6226 
CA San carlos, SOP West .... .. .. .. .. .... 415-594-0700 
CO Wheatridge, Manufacturers Mklg. ..... 303-425-9569 
FL Clearwat ... , Tecll-Rep Assoc., Inc. ..... 813-576-9900 
IL Downers Grove, Rockford Controls Co. 

MD Upperco, lmagitron SIs. Co. . ......... . 
MA Lowell Undefwood SIs. .............. . 
MI Southfield, RC. Nordstrom & Co ...... . 
MN St Paul Northstar Motion & Control .. 
NY Clark Mills, KLM-Garner, Inc. ......... . 
NY New Hyde Park, SOP ................ . 
OH Euclid, Rockford Controls Ohio, Inc ... . 
TX Richardson, Zonk & Associates ...... . 
WA Seattle, Northmar Inc ................. . 

Local Distributors 
CA San Carlos, SOP West .............. .. 

312-96(}.2046 
301-374-5600 
617-256-8191 
313-559-7373 
612-77(}'5311 
315-853-6126 
516-328-3300 
216-731-5250 
214-238-7651 
206-524-5170 

415-594-1222 

STOELTING CO. 1350 S. Kostn ... Ave., Chicago, IL 60623, 
Tel: 312-522-4500, TELEX: 314176; EmpL: 50; Sis. Mgr: 
Charles W. Scouten 

STOLZBERG RESEARCH, INC., 3 Seabrook Court, 
Stony Brook, NY 11790, Tel: 516-751-4277; Empl.: 4; Sis. 
Mgr: Bruce Davis; Dis!. Mgr: Bruce Davis 

STORM PRODUCTS CO., 116 Shore Drive, Hinsdale, IL 
60521, Tel: 312-323-9121, TWX: 91 (}'651-0850; FSC No.: 
57500; EmpL: 88; Sis. Mgr: J(lhn W. Holland 

STOW LABS., INC., Kane Ind'l. Dr. Hudson, MA 01749, Tel: 
617-562-9347, TELEX: 94-8330; EmpL: 15 

STRATEGIC SYS. DIV. POWER SYS. OPERATIONS, 
GTE Prods. Corp. Sylvania Sys. Grp. 520 Winter St., 
Wanham, MA 02254, Tel: 617-466-3000, TELEX: 951-953, 
TWX: 71(}.29(}.0376 

STRAWBERRY TREE COMPlJTERS, 160 S. WoKe Rd., 
Sunnyvale, CA 94086, Tel: 406-736-3083 

Local Sales Offices & Reps 
AL Adamsville, South Rep .. .. .. .. .. .. .... 205-674-3056 
AZ Tempe, Tfet'nbly Assoc. ............... 602-967-2058 
CA Anaheim, MSC ....................... 714-978-0721 
CA Sunnyvale,Zytronix ................... 406-749-1326 
CO Wheat Ridge, Tr","bly Assoc. . . . . . . . .. 303-421-8900 
FL Ft Wanon Bch., South Rep ........... 904-883-2389 
GA Norcross, South Rep ................. 404-262-6942 
IL Burr Ridge, PVA ...................... 312-655-3355 
KS Shawnee, Atech ...................... 913-268-9644 
MA Hudson, Graytech .................... 617-562-4393 
MN Minneapolis, Busch Elctms. ........... 612-934-7922 
NV Las Vegas, Trembly Assoc ............ 702-739-9770 
NM Albuqu ... que, Trembly Assoc. ......... 505-266-8816 
NY Oyst ... Bsy, Cascade Control ......... 516-364-9637 
NY Rochest .... Bio-Optronics ............. 716-272-1960 
OH Worthington, Roc Assocs. ............ 614-885-1057 
UT san Lake CRy, Tr","bly Assoc. ........ 801-295-4703 

STREET ELECTRONICS CORP. P.O. Box 50220, Santa 
Barbara, CA 93150, Tel: 805-565-1612; Dist. Mgr: Mark 
Pfeffer 

ST RESEARCH CORPORATION, 8419 Terminal Road, 
Newington, VA 22122, Tel: 703-55(}'7000, TWX: 71 (}'832-
9818, FAX: 703-55(}.7470; FSC No.: 50406; Empl.: 160 

STRONGBOX'" 

STRONGBOX, P.O. Box 84508, Los Angeles, CA 90073, 
Tel: 213-305-8288; FSC No.: 2T043; Empl.: 3; Sis. Mgr: 
Larry Martinek ............................ C-1102-1103 

Local Sales Offices & Reps 
IN Indianapolis, TBS Sys. ............. , .. 317-845-0098 
PA Wayne, John J. Lyons Mklg. .......... 215-687-2277 

FAX: 609-589-2619 
STRUTHERS-DUNN, INC., Subsidiary of 

Nytronics, Inc., Lamb's Rd., Pitman, NJ 08071-0901, 
Tel: 609-589-7500, TWX: 51 (}'686-751 0; FSC No.: 78290; 
EmpL: 580; Sis. Mgr: Clarence Jones; Dist. Mgr: Phil 
McGarrigan .............................. B-1592-1597 

Local Sales Offices & Reps 
AL Huntsville, Rep, Inc ....... . 
AZ Scottsdale, BSE, Inc ................. .. 
CA Los Angeles, Wiley Co. .. ............ . 
CA Palo Me, Mollard Mklg. .............. . 
CO Denv ... , Lindberg Co. .. .............. . 
CT Bloomfield, Zaslow SIs. Co. . ......... . 
FL Orlando, Struthers-Dunn Inc .......... . 
GA Tucker, Rep, Inc. ................ .. 
IL Glen Ellyn, Rockford Controls Co ..... . 
IN Indianapolis, Rockford Controls Co. . .. 
IA Cedar Rapids, Advanced Tech. SIs. .. . 
KS Wichita, Avionics Engrg. ............. . 
LA LafayeHe, K","p Engrg. .............. . 
MD Columbia, L D. Lowet'y Inc. . ......... . 
MI Southfield, L H. Dickelman Co. . ..... . 
MN Minneapolis, HMR, Inc ................ . 
MO St Louis, Advanced Tech. Sis ........ . 
NJ West caldwell Grimm, Siegel Assocs. 

205-881-9270 
602-483-0373 
213-666-1611 
415-961-<l456 
303-756-9033 
203-242-7781 
305-851-5985 
404-938-4358 
312-469-6016 
317-246-2518 
319-365-3150 
316-264-6201 
318-269-9452 
301-381-0225 
313-353-8210 
612-888-2122 
314-878-2921 

. . . . . . . .. . .. . . . . . . . . . . . . . . . . . .. . . . . . . .. 201-575-9300 
NY Buffalo, H. C. Zang Agency ......... 716-877-3677 
NC Charlotte, J. Rudisill Assocs. .......... 704-377-6901 
OH Cincinnati, Stegman Blaine Mklg. Co. 

.. ..................................... 513-729-1969 
PA Broomall, L D. Lowet'y, Inc. ........... 215-356-5300 
PA Pittsburgh, R F. Clark Co. . . . . . . . . . . . .. 412-242-9500 
TX Bedford, W. Pat Fralia Co. ............ 817-267-3577 
TX Houston, W. Pat Fralia Co ............ 713-772-1572 
WA Bsllevue, Enech, Inc. .................. 206-643-4330 
Can Scarborough, Ont., Renfrew Elec. Co., Ltd 

....................................... 416-752-4611 

ST-SEMICONDUCTORS OF INDIANA, INC, 415 N. 
College Ave. P.O. Box 609, Bloomington, IN 47402-0609, 
Tel: 812-332-1435, TWX: 81 (}'351-1384; Empl.: 100; Sis. 
Mgr: Roscoe Myers 

SUCKLE CORP., 733 Davis Sl, Dept EM, Scranton, PA 
18505, Tel: 717-346-3871, FAX: 717-346-1612; Empl.: 
220; Sis. Mgr: M. H. Brenner 

SULLINS ELECTRONICS CORP., P.O. Box 189,801 E. 
Mission Ad., San Marcos, CA 92069, Tel: 619-744-0125, 
TWX: 91 (}'322-1472, ESYLNK: 62912413, FAX: 619-744-
6081; EmpL: 100; Sis. Mgr: Judy Evans; Dis!. Mgr: Ken 
Flagg .................................... C-1556-1557 

Local Sales Offices & Reps 
AZ Phoenix, O'Donnell Assocs. . . . . . . . . . .. 602-944-9542 
CA La Canada, KC.P. Ent ................ 818-796-1813 
CA San Diego, CK Assocs. ............... 619-279-0420 
CA Santa Clara, Nova-Tronix ............. 408-727-9530 
CA Santa Clara, Nova-Tronix, Inc. ........ 408-727-9530 
CO Wheetridge, Cluff & Assocs. .......... 303-423-9345 
FL Casselbet'y, Southern Elctrn. Mklg. .... 305-831-2822 
GA Lithia Springs, Effective Mklg. Force .. 404-948-6023 
IL Elmhurst, Utronix SIs., Inc ............. 312-834-1100 
IN Indianapolis, John SukUp Inc ...... ,... 317-253-5501 
KS Shawnee Mission, M-S-B Assoc. .. .... 913-432-2131 
MD Laurel, CSDS, Inc. .................... 301-49(}.38oo 
MA Harvard, Cycle SIs. ................... 617-456-8868 
MN Minneapolis, RK SIs. Assocs., Inc. ..... 612-571-1001 
NJ Medford, Comp. Consunants ... '. . . .. .. 609-654-5300 
NY Valley Stream, HW Comp-Tech , ...... 516-599-2999 
OH Centerville, Omega Sis., Inc. .......... 513-434-5507 
TX Allen, Bozman & Assocs. ............. 214-578-1780 

SUMMIT 
WA Redmond, Elctm. Mklg. Gil'. .... 206-882-0962 
WI Oconomowoc, Artmor Ltd ............ 414-367-8789 
Can Scarborough, Ont., R-Tronics ......... 416-299-8876 

Local Distributors 
AL Birmingham, American Elctm. Supp. .. 205-942-4656 
AZ Phoenix, Arizona Comps. ............. 602-269-5655 
CA Burbank, Atwater Elctms. ............. 818-841-9050 
CA Paseclena, Empire Elctms. ............ 213-881-2711 
CA Santa Clara, Cypress Elctms. ......... 408-98(}'25OO 
CA Simi Valley, Lee Johnson SIs. . . . . . . . .. 818-346-5412 
CO Arvada, Denv ... Beta Wintronic ....... 303-431-7161 
CT Bridgeport, Millenium Elctm. SIs. ...... 203-372-2037 
FL Wint ... Park, Deanco .................. 305-671-5100 
GA Marietta, Deanco ..................... 404-429-0126 
IL Carol Stream, Lectro Comps. ......... 312-69(}.0520 
IL Chicago, NEP EIctms. ................ 312-625-8400 
IN Ft Wayne, Graham Elctms. ........... 219-423-3422 
IA Cedar Springs, Barton eigilel ......... 319-474-2247 
MD Gaithersburg, Axis Elctms., Inc. ....... 301-84(}'9640 
MA Canton, EPC Elctms. Inc. ............. 617-821-2111 
MI Farmington Hills, Advent Elctms. ...... 313-477-1650 
MI Grand Rapids, Caider Elctms. ......... 616-698-7400 
MN St Paul. Shelley Ragon Inc. . . . . . .. .. .. 612-642-2828 
MO Independence, Shelley-Ragon, Inc ..... 816-254-3410 
NH Hampstead, Astrum Elctms. . . . . . . . . . .. 603-329-9640 
NJ Fairfield, Deanco ..................... 201-575-7960 
NJ Union, Meridian Supp. ................ 201-687-6220 
NM Albuquerque, Electronic Parts ........ 505-293-6161 
NY ~heca, Deanco ....................... 607-257-4444 
NY Valley Stream, ForejayAssocs. ....... 516-599-2999 
NC Hickory, Southeastern Elctms., Inc. .... 919-828-2311 
OH Solon, REH Elctms. ................... 216-248-1636 
OH Twinsburg, Schuster Elec. Co ......... 216-425-8134 
OR Portland, Dunn Elctms. ............... 503-285-0214 
PA McKeen, Advacom ................... 814-476-7774 
RI Warwick, Ca~Greg Comps., Inc. ....... 401-884-5101 
TN Knoxville, Indl. Elctms., Inc ............. 615-573-7135 
TX Addison, Connec/Tek, Inc. ............ 214-733-4411 
TX Dallas, Cypress Elctms. . . . . . . . . . . . . . .. 214-889-1435 
UT San Lake CRy, S.LC. Wintronics ...... 801-483-1882 
VA Virginia Bch. Deanco ................. 804-499-3322 
WA Renton, carlye ....................... 206-251-0700 
WI Oconomowoc, GW. Elctms., Ltd ...... 414-367-6003 
Can Pointe Claire, Que., A. R Gray & Assocs. 

. .. .. . .. .. .. .. .. . .. .. .. .. .. .. .. .. . .. ... 514-694-6378 

SUMITRONICS, INC. Sumitomo Corporation, 580 N. 
Pastoria Ave., Sunnyvale, CA 94088, Tel: 406-737-7883, 
TELEX: 278889; FSC No.: 408-737-9189; EmpL: 40; Sis. 
Mgr: Ken Fujii 

SUMMAGRAPHICS CORP. 777 State Street extensiOn, 
Fairfield, CT 06430, Tel: 203-394-1344, TELEX: 964348; 
EmpL: 170; Sis. Mgr: John Livesay; Dist. Myr: Jim 
Whitney 

FAX: 618-654-2351 
SUMMIT ELECTRONICS, Basler Electric, Box 269, 

Route 143, Highland, IL 62249, Tel: 618-654-2341, 8()0. 

645-2074 ...................................... 1)01979 

Local Sales Offices & Reps 
CA San Jose, Sourcetronics, Inc. ......... 408-988-8801 
CA Westlake V~ CAL-Rep ................ 818-991-1940 

Struthers-Dunn 
The 8 Over , Largest 8, 000, 000 

Relay _ Relays & 
Distributor • Switches 

In the World. in Stock. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBumRS 
(213) 452·1229 
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SUMMIT 
co Wheat Ridge, Trembly Assocs., Inc. •.. 303-421C8900· 
FL Goldenrod, Sunland AssocS. .......... 305-365-9533 
IL Chicago, Kingston Comps. . . . . . . . . . . .. 312-477,7800 
IA Cedar Rapids, Tech. EIctms. ......... ,. 319-366-5443 
MA Whitinsville, Power .Factor & AssocS... 617-234-6415 
MI Plymouth, Leading Edge Sis. Corp, .... 313-420-3344 
MN Minn<!8POlis. Electro Serve............ 612-339-3475 
NJ Upper Montclair, T & K Sis. ........... 201-783-3112 
111M Albuquerque, Trembly AssocS. ........ 505-266-8616 
NY Canandaigua, Mamula Sis. .. . . . . . . . . •. 716-394-5560 
NY Smithtown, T & K 5aJeS .............. 516-724-3456 
PA Exton, Unear Sis. .... ................. 215-524-6080 
TX Houston, Barry Sis. ................... 713-784-5860 
TX Richardson, Barry Sis. ................ 214-234-0255 
UT N. Saft Lake City, Trembly AssocS. .... 801-295-4703 
VA Richmond, Glasscock & AssocS. ...... 804-740-0063 
WA Redrnond,EIctm Mktg. Grp, .......... 206-862-0962 
Can Mississauga, ON, ASG/Wilson SIs. ... 416-677-8200 

SUMMIT ENGINEERING CORP., Box 938, Bozeman, 
MT 59715, Tel:406-587-4511.lWX: 910-975-1950; Empl: 
(300; Sis. Mg,: Marty Connor 

SUMX CORP, Box 14864. Austin, TX 78761, Tel: 512-835-
0330. 'TWX: 910-350-5536, I'AX: 512-832-5483; Empl.: 30; 
SIs. Mg': Robert K Hammar 

SUNBANK ELECTRONICS, 1740 Commerce Way. Paso 
Robles. CA 93446, Tel: 805-238-2840. 'TWX: 910-351-
5805; FSC No.: 07418; EmpL: 280; Sis. Mg,: Denis 
Connolly; Dist. Mg,: Robert Haldeman 

SUNDSTRAND DATA CONTROL INC .• Sundstrand 
Corporation, P. O. Box 97001, Redmond, WA 98073-
9701, Tel: 206-885-3711, TELEX: RCA 286144; Empl.: 
2000 

Sun Electronic Systems, Inc. 

SUN ELECTRONIC SYSTEMS, INC., 1601 NW 38th 
Ave., Ft Lauderdale, FL 33311. Tel: 305-587-5577; Empl.: 
10; Sis. Mg,: Ralph Raymond ................. 001188 

Manufacturers andS~lesOffices Directory 
Local Sales Offices & Reps 

CA Cha1sworth, Environmental Assocs. ... 818-709-1230 
CA Santa Clara, WesTenn SIs. ........... 408-748-0811 
CT New Mmord, 0 & R Controls .. . . . . . . .. 203-355-0921 
FL Tampa, State Instrs. .................. 813-933-7676 
TX Austin, Ledbetter-Neal Assocs. . . . . . . .. 512-835-6642 

SUN-FLEX CO, INC, 20 Pimentel Ct, Novato, CA 94947, 
Tel: 415-883-t221; TELEX: 172-208; SIs. Mg,: David 
Render; Dist. Mg,: David Render 

SUN RESEARCH, INC" Box 210. Old Bay Rd., New 
Durham, NH 03855, Tel: 603-859-7110, lWX: 510-297-
4444; Sis. Mg,: Paul A Blaisdell 

5:E 
SUNRISE ELECTRONICS. INC. 

FAX: 818-914.,.1583 
SUNRISE ELECTRONICS, INC., 524 S. Vermont Ave., 

Glenddra, CA 91740. Tel: 818-914-1926, 'TWX: 910-564-
3847; EmpL: 15; Sis. Mg,: Allan V. Carey ...... A·1758 

Local Sales Offices & Reps 
AL Huntsville, Beacon Elctms. ............ 205-881-5031 
AZ. Phoenix, Aztec ....................... 802-944-9185 
CA Los Angeles. West Coast Reps. ....... 714-558-6100 
CA San Jose, Reptronics ................ .408-947-0770 
CO Denver, Aztec ........................ 303-779-5285 
FL Boca Raton, Beacon Elctrns. . . . . . . . . .. 305-392-3500 
FL Clearwater. Beacon Elctms. ........... 813-796-2378 
FL Mailland, Beacon Elctms. ............. 305-332-1940 
GA Atlanta, Beacon Elctms. . . . . . . . . . . . . . . . 404-256-9640 
IL Chicago. Berndt AssocS. .............. 312-283-0713 
MA Boston. Design -Automation SIs., Inc. .. 603-424-7909 
MI Farmington Hills. carter. McCormic & Peirce 

....................................... 313-477-7700 
MN Minneapolis. Berndt . . . .. . .. . . . . . . . . . .. 612-546-2021 
MO St Louis. Engrg. Sves. Co ............. 314-997-1515 
NM Albuquerque. Aztec . . . . . . . . . . . . . . . . . .. 505-262-1888 
NY New York City. Beta-Lambda ......... 201-446-1100 
NY Syracuse, Martin P. Andrews. . . . .. . . .. 315-837-5291 
NC Raleigh, Beacon EIctms. . 919-787-0330 
OH Cleveland, carter, McCormic & Peirce 

PA PIttsburgh, carter, McCormic & Peirce 

TX Dallas, Beacon Elctrns. .............. . 
UT Saft Lake, Aztec ..................... . 
WA Renton, West Coast Reps ........... . 
WI Milwaukee, Berndt AssocS. .......... . 
Can Montreal. Bytewide ................. .. 

Distributor 

216-779-5100 

412-733-7490 
214-437-1505 
801-355-9256 
206-235-7042 
414-545-8400 
514-636-4121 

SUNSHINE SCIENTIFIC INSTRUMENTS, 1810 Grant 
Ave., Philadelphia, PA 19115, Tel: 215-673-5800; Sls.Mg,: 
AI Stiles ..... 613. 615. 630,687,697,726,788,808,824 

SUPERIOR CARBON PRODUCTS, INC., Hwy. 35, 
Superior Place, Walnut Grove, MS 39189, Tel: 801-253-
2442, FAX: 601-253-2430; Empl.:'61; SIs, Mg,: Paul Merrill 
Kling 

SUPERIOR ELECTRIC, 383 Middle SL, Bristol, CT 06010, 
Tel: 203-582-9561, TELEX: 962-446, 'TWX: 710-454-0682; 
FSC No.: 58474; Empl.: 800; Sis. Mg,: Charles 
Ritter I James Hayden; Dist. Mg,: A Nicholson , 
......... A·2370-2371; B.1260-1261; C·I558; 002155 

Local Sales Offices & Reps 
AL Huntsville, Skor, Inc. .................. 205-881-5808 
CA Canoga PI<., FLW,Inc. ................ 818-719-0037 
CA Carlsbad, FLW,lnc .................... 619-434-5251 
CA Costa Mesa, FLW.lnc. ................ 714-751-7512 
CA Hayward, FLW, Inc. .............. ; .. :. 415-766-9070 
CO Aurora, Power Sys. ................ ,.. 303-292-5587 
CT Huntington, Power Tech, Inc. ......... 203-926-0052 
FL Altamonte Springs, Raycom. Inc. ...... 305-682-0032 
FL Ft Pierce, Skor. Inc. .. .. . .. . .. . .. . .. ... 305-466-1551 
FL Melboume, Raycorn. Inc. .. . . . . . .. . . . .. 305-259-7988 
FL Orlando, Raycorn. Inc. ... ,............ 305-859-5504 
FL Wellborn. Raycom, Inc. ............... 904-963-5023. 

GA Atlanta, Skor, Inc. .......... 404-381-7300 
IL Vernon Hills, Mike Malich, Co; ........ 312-438-0870 
IN Indianapolis. Engrg. 'Prod. Assocs., Inc. 

MD Gaithersburg. PowlIl~Pendergraph, Inc. 

MN Edina, Engrg. Prod. Assocs., Inc. ...... ; 
MS Jackson, Doby AssocS. .............. . 
MO SL LouiS; Richard Greene Co. ........ . 
NJ Union, Tri-Tech Sis. Assocs., Inc. ..... . 
NM Albuquerque, Fry Gages. Inc. ........ . 
NY E Syracuse, Ossmann AssocS. ...... . 
NY Henrietta, Ossmlinn AssocS. ......... . 
NC Charlotte, Davis Godwin Assocs., Inc. 

OR Portland, Unity Power Sys. ........... . 
PA Willow Grove, Powel~Pendergraph .. . 
TX Garland, Electrotech Sys. ........... .. 
TX Grapevine, Electro Tech Sys. ........ . 
TX Houston, ElctrL SIs. AssocS. .......... . 
TX Longview. Electro Tech Sys. ......... . 
l:JT Saft Lake City. TEMSA ............... . 
VA Richmond, Poweil-Pendergraph ...... . 
WI .Milwaukee, Mike Malich Co. . ........ . 

317-353-6867 

301-921-4200 
612-835-9022 
801-981-1136 
314-994-0222 
201-851-0370 
505-262-1525 
315-437-2332 
718-359-1200 

704-392-6181 
503-620-0373 
215-657-0330 
214-228-8392 
817-481-1583 
713-464-3557 
214-759-0875 
801-487-8811 
804-270-1400 
414-327-6869 

SUPERIOR FLUX & MFG. CO, 95 Alpha PI<., Cleveland, 
OH 44143, Tel: 216-461-3315; Empl.: 10 

SUPERTEX, INC., 1225 Bordeaux Dr. P.O. Box 3607, 
Sunnyvale, CA 94Q88-3807, Tel: 408-744-0100. TElEX: 
6839143 SUPTX, FAX: 408-734-5247; EmpL: 280; SIs. 
Mg,: Richard Siegel 

FAX: 213-515-2879 
SUPERVEXTA, Div. of Oriental Motor, 2701 Plaza 

Det Arno, Ste. 702, Torrance, CA 90503-7395, Tel: 213-
515-2264. TELEX: 664231; EmpL: 34 : . .. . . . .. .. B.I263 

Local Sales Offices & Reps 
AZ. Phoenix, tndl. EIctms. & Controls. . . . .. 602-894-2375 
CA EI Toro, Distributed Motion ........... 714-855-9902 
CA San Carlos, Campbell & George ...... 415-594-1994 
CA Santa Clara, Oriental Motor U.sA Corp, 

. .. . . . . . . . .. . . . . . .. . .. .. . . . . . . .. . . . . . .. 408-988-2655 
CO Whestridge, Control Dves. ............ 303-424-9332 
FL AHamonte Springs, Automation SIs. Inc. 

. . . . .. . .. . . .. . . .. .. . . .. . . . . .. .. . .. . .... 305-869-6535 
IL Elk Grove VI. General Controls Inc. ... 312-595-2152 
IL Rolling Meadows. Oriental Motor U.sA Corp. 

....................................... 312-577-0310 
IN Indianapolis; Farrel-Argasta Elec. Co. 

IA W. Des Moines. Rarnco EIec. Co. . ... . 
MA N. Andover, Bagley Intl .............. . 
MI Troy, Axis Sys. ...................... .. 
MN Minnetonka, Verioom Corp, .......... . 
MO SL Louis. Neff Power Inc. ........... .. 
NJ Clifton. Faber Equip .................. . 
NJ Fairfield, Oriental Motor U.sA Corp. .. 
NY Rochester. John M Forster Co. . .....• 
NC Charlotte, EMCO Inc. ................ . 
OH Cincinnati, Tapco Prods. Inc. ......... . 
PA Broomal~ Controlled Drives. Inc. .....• 
TX Denton. Texonics Inc ................. . 
Can Mississauga, Ont. Waffle's EIec. .....• 

317-546-4041 
515-225-6933 
617-688-0062 
313-689-7575 
612-933-0520 
314-727-6200 
201-773-8900 
201-882-0480 
716-232-5410 
703-372-8281 
513-683-4481 
215-328-9515 
214-260-3403 
416-672-0822 

SUPPORT SYSTEMS INTL CORP. 150 South Seoond 
St. Richmond, CA 94804, Tel: 415-234-9090:'TWX: 910-
382-8130. FAX: 415-233-8888; EmpL: 105; SIs. Mg,: 
Richard SL John; Dist. Mg,: Richard SL John 

SURGEONICS LTD. 50 Pine SL, Hudson Falls, NY 12839. 
Tel: 518-747-2158, FAX: 518-747-2807; Empl: 20; SIs. 
Mg': R. Diaz 

SURON MAAGAN MICHAEL, Kibbutz Maagan-Michae~ 
D.N. Menasha 37805. Israel, Tel: 06-394211. TELEX: 
471468 SURON It., FAX: 063-90296; Empl.: 38; SIs. Mgr: 
Gershon Peleg 

SUSSEX SEMICONDUCTOR, INC, Rle. 206; 
Branchville, NJ 07826, Tel: 201-948-3833, TElEX: 228000 
ETLXUR; Empl: 12; SIs. Mg,: Mark Iwanski 

SWISS JEWEL COMPANY, 406 Latayette Building, 
Philadelphia, PA 19106. Tet: 215-925-2867, TELEX: 831-
368, FAX: 215-922-3055; Empl: 5; Sis; Mg': P. N. Stee, Jr. 

796 North American offices only. For worldwide reps & di~tributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 

SWITI:HI:IAIIT iNC. 

FAX: 312-792-2129 
SWITCHCRAFT, INC., A Raytheon Company. 5555 

N. Elston, Chicago, IL 60630, Tel: 312·792-2700, "TWX: 
91()'221·5199; FSC No.: 82389;mu~iple; Empl.: 1100; SIs. 
Mgr: Ken Kline; Dis!. Mgr: Dennis Warszona 

B'I801-1803; C'1559-1563 

Local Sales Offices & Reps 
AL Huntsville, DHR Mktg. 205-533·5165 
AZ Phoenix, Moss Mktg. .. .... 602-957-2065 
CA . Los Angeles, Wiley Co. ...... 2t 3-666-1611 
CA San Diego, Wiley Co. . 619-453·9018 
CA Santa Clara, Ross Mktg. Assoc. 408-988-81 t 1 
CO Denver, Moss Mktg. .. 303-455·7205 
CT Stamford, Unesco/Genex 203-322·9308 
FL Coral Springs, HAl Elctrns. . 305-752-7520 
FL Melbourne, HAl Elctms. . 305-676-1639 
FL Tampa, HAl Elctrns............ 813-963-0743 
GA Atlanta, DHR Mktg. Inc. .. 404-451-9848 
IL Chicago, Swnchcraft Inc. . . . . . . . . 312-792-2700 
IN Indianapolis, Marketing Engrs. ... 317-872-5665 
KS Overland Park, Thomas L Dowell & Assoc. 

MA Wa~ham, Unesco/Genex ...... . 
MI Farmington Hills, A. C. Merchant & Co. 

MI St Joseph, A. C. Merchant & Co .. . 
MN Edina, Mel Foster Tech. SIs. ....... . 
MS Jackson, S. L Welch . 
MO St Louis, Thomas L Dowell & Assoc. 

NJ Cherry Hill, Trinkle SIs. .... 
NJ Englewood Cliffs, Masin-Esco 
NM Albuquerque, Moss Mktg. . 
NY Hauppauge, Masin-Esco . 
NY Rochester, Apex Assocs. . 
NC Raleigh, DHR Mktg., Inc. . .... 
OH Dayton, J. C. Hofstetter Co. 
OH Medina, J. C. Hofstetter Co. . ... . 
OR Milwaukee, Corntec .............. . 
SC Greenville, DHR Mktg. Inc. . 
TN Memphis, S. L Welch & Assocs. 
TX Austin, J. Y. Schoonmaker Co. .. 
TX Dallas, J. Y. Schoonmaker Co. .. 
TX Houston, J. Y. Schoonmaker Co. 
UT Sa~ Lake cny, Moss Mktg. 
WA Bellevue, Comtec ..... 
WI Burlington, Switchcralt . 
Can Toronto, Atlas 

913-848-7373 
617-89().t 535 

313-476-4600 
616-983-7378 
612-941-9790 
601-932-5534 

314-849-4234 
609-795-4200 
201-569-8868 
505-292-7505 
516-273-3500 
716-254-6050 
919-781-1961 
513-296-1010 
216-241-4880 
503-654-6626 
803-235-3594 
901-365-9575 
512-327-5274 
214-349-1650 
713-738-2427 
801-363-5875 
206-453-1188 
414-763-2100 
416-789-7761 

SWITCHES UNLIMITED, INC., 34-11 56th St, Woodside, 
NY 11377, Tel: 719-478-5000, 800-221-0487, FAX: 718-
672-6370; Empl.: 15; SIs. Mgr: Douglas King 

SWITCHING POWER INC., 3601 Veterans Hwy, 
Ronkonkoma, NY 11779, Tel: 516-981-7231, TWX: 51()' 
22()'1528, FAX: 516-981-7266; Empl.: 200 

FAX: 714-996-2753 
SWITCHING SYSTEMS INTERNATIONAL, 500 

Porter Way, Placentia, CA 92670, Tel: 714-996-0909; 
Empl.: 57; SIs. Mgr: Chris Edman 0'1980-1982 

Local Sales Offices & Reps 
AZ Tempe, Holder Hauer ........ . 
CA Los Alamnos, Power Specialists . 
CA Placentia, Swnching Sys. Inti. ... . 
CA San Jose, Nelson Elctrn. SIs. ......... . 
CO Denver, Holder Hauer .............. .. 
CT North Haven, Power Conversion Sys. 

GA Athens, ADllnc. .. .................. .. 
IL Elmhurs~ Lltronix .................... . 
MD Randallstown, Beacon North Inc. ... . 
VA Sterling, Beacon North, Inc. . ........ . 
MA Woburn, Power Conversion Sys ..... . 
MI Ann Arbor, KRW Sis ................. .. 
NH Londonderry, Power ConverSion Sys. 

602-242-4025 
213-594-9418 
714-996-0909 
408-293-2600 
303-427-3443 

203-281-7270 
404-548-0788 
312-834-1100 
301-655-2265 
703-478-2480 
617-938-0839 
313-769-0056 

603-434-2371 

NJ Marlton, Beacon North Inc .. 
NM Albuquerque, Holder Hauer . 
NC Smithfield, ADI Inc .. 
OH Cleveland, KRW Sis. Inc ..... . 
OH Columbus, KRW Sis. Inc. . .. 
PA Pittsburgh, KRW Sis. Inc. . ... 
UT Salt Lake City, Holder Hauer . 

609-596-9456 
505-8.66-9614 
919-934-8136 
216-871-7521 
614-885-2598 
412-828-1490 
801-532-2111 

SYLVANIA GTE CONTROL DEVICES, file. 35, 
Standish, ME 04084, Tel: 207-842-4535, TWX: 71 ()'365-
0145; Empl.: Over 1,000; Sis. Mgr: M. L Lyons; Dis!. Mgr: 
M. L Lyons 

SYLVANIA ELECTRONIC COMPONENTS, See 
Philips ECG, Amperex Electronics Corp., A North 
American Philips Co. 

SYLVANIA MINIATURE LIGHTING, GTE 
Corporation, W. Main St, Hillsboro, NH 03244, Tel: 603-
464-5533, "TWX: 71 ()'366-0387, FAX: 603-464-0259; FSC 
No.: 88204; Empl.: 1011; Sis. Mgr: Frank St Onge, Natl. 
SIs. Mgr. .......... 8'1163-1165 

Local Sales Offices & Reps 
AZ Scottsdale, Bill Earl & Assocs. . .. 602-994-3813 
AR Uttle Rock, Erickson SIs. .. 501-455-0618 
CA EI Toro, English/Darneo Sis. Assocs. 

.................... 714-837-3801 
CA Sunnyvale, W.W. Posey Co. . .. 408-746-0771 
CT No. Haven, Coakley, Boyd & Abbett .... 203-239-6217, 

800-225-8402 
FL Maitland, Hutto, Hawkins Assocs. ..... 305-831-2474 
FL Pompano Beach, Hutto, Hawkins Assocs. 

.. .. .. .. .. .. .. .. .. .. 305-979-0330 
FL Tampa, HUllo, Hawkins, Assocs., Inc. . 813-251-2970 
GA Atlanta, Millar Elctrns. .... 404-634-3350 
IL Skokie, I.R.I ............................ 312-847-7755 
IN Fl Wayne, RO. WMesell & Assocs 219-432-5591 
IN Indianapolis, A.O. Whitesell & Assocs. 

317-359-9283 
IN Kokomo, R. O. Whrtesell ........... 317-457-9127 
IA Cedar Rapids, R. W. Kunz 319-396-5388 
KS Prairie Village, A.W. Kunz .... 913-848-3535 
KY Peewee Valley, A.O. WMesell & Assocs. 

................................. 502-241-1441 
LA Chalmette, Erickson Sis ............... 504-271-1976 
LA Covington, Cartwright & Bean ....... 504-892-1780 
MA Needham, Coakley, Boyd & Abbett .... 617-444-5470 
MI Grand Rapids, A.O. Whitesell & Assocs. 

MI 
MI 
MN 
MS 
MO 
NJ 

Southfield, R. O. Whitesell 
St Joseph, A.O. Wh~esell & Assocs. .. 
Minneapolis, Stoss & Assocs. 
Jackson, Cartwright & Bean . 
St Louis, RW. Kunz .. 
Long Valley, Paul A. Sweeney 
Rochester, Electra Sis .. 
Syracuse, Electra SIs. .......... . 
Raleigh, Millar Elctms. ......... . 

616-942-5420 
313-559-5454 
616-983-7337 
612-925-2757 
601-981-1170 
314-966-4977 
201-852-1434 
716-427-7860 
315-463-1248 
919-828-8840 
513-521-2290 
216-447-9020 
614-888-9396 
513-298-9546 
503-684-0838 
412-963-6161 

NY 
NY 
NC 
OH 
OH 
OH 
OH 
OR 
PA 
PA 

Cincinnati, A.O. Whitesell & Assocs .... 
Cleveland, A.O. Wh~esell & Assocs. .. 
Columbus, A.O. Whitesell & Assocs .. 
Dayton, A.O. Whitesell & Assocs. . 
Beaverton, Electronic Sources Inc ..... 
Pittsburgh, A.O. Whitesell & Assocs. 
Trevose, P.SA Inc. . .... 

TN Knoxville, R. O. Whitesell ... 
215-245-0513 

... 615-694-9476 
901-362-8345 
214-739-5833 

TN 
TX 
TX 
TX 
CO 
WA 
WI 

Memphis, Cartwright & Bean 
Dallas, Erickson Sales ...... . 
Houston, Erickson Sales ......... . 
Round Rock, Erickson Sis ........ . 
Wheatridge, Cluff & Assocs. . ..... . 

... 713-266-1604 
512-244-3088 
303-423-9354 
206-451-3500 Bellevue, Electronic Sources Inc. . ... . 

Milwaukee, F.C. DuBois & Assocs. . .. . 414-774-3100 

SYMBEX CbRP., 3M Co., 72 Corwin Dr., Box 938, 
Painesville, OH 44077, Tel: 216-354-0925, "TWX: 810-425-
2256; Empl.: 130 

SYMBICON, 89 Route lOlA, Amherst NH 03031, Tel: 603-
673-8898, TELEX: 272934 SYMB UR; Sis. Mgr: S. 
Harrington; Dis/, Mgr: S. Buzzell 

SYM-TEK SYS., INC., 3912 Calle Fortunada San Diego, 
CA 92123, Tel: 619-569-6800, TELEX: 249036; Empl.: 250 

Local Sales Offices & Reps 
AZ Chandler, Sym-T ek Sys, Inc ......... . 
AZ Phoenix, Scientific Dvs. .. .......... .. 
CA Huntington Beach, ScientifiC Dvcs. ... . 
CA San Diego, Scientific Dvcs. 
CA San Jose, Scientific Dvs. ............ .. 
CA Santa Clara, Sym-Tek Sys., Inc ....... . 
CO Broorntield, Scientific OVcs. . .. . 
FL Longwood, Richard Schoonover, Inc. 

Fl Orlando, Sym-Tek Sys., Inc. 
GA Marietta, MoRe .................... .. 

602-786-8809 
602-957-0401 
714-84()'3501 
619-268-9635 
408-554-0455 
408-748-7611 
303-469-5145 

305-788-3344 
306-658-1260 
404-992-5172 

IL Elmhur~ Sector Engrg. SIs. ..... 
IN Indianapolis, Sector Engrg. SIs. .. 
MA Berlin, ATE Entprs., Inc ...... . 
MA Wa~ham, Sym-T ek Sys., Inc. . 
NJ Marlton, Javie Bickel, Inc. . 
NM Albuquerque, Scientific OVcs. . 
NY E. Northport, LSC Assocs., Inc. 
NC Bellmon~ MORE .......... .. 
OH Brecksville, WRR Assocs ...... . 
TX Arlington, Alphatech, Inc ........ . 
TX Austin, Alphatech, Inc. . ...... . 
TX Austin, Sym-T ek Sys. Inc ..... . 
WA Redmond, Scientific OVes. 
WI Milwaukee, Sector Engrg. SIs. ..... . 

SYSTRO 

Can Montreal, Interlax Sys., Inc. ........... . 

312-53().7850 
317-842-1120 
617-638-2141 
619-899-7170 
609-596-6900 
505-863-3668 
516-266-5020 
704-825-9187 
216-526-2023 
817-265-8455 
512-458-9179 
512-837-9311 
206-885-0004 
414-352-8280 
514-336-0392 

SYMTRON CORP., 2415 E. Charleston Rd, Mountain 
View, CA 94043, Tel: 415-965-4500, "TWX: 91 ()'379-5002; 
Empl.: 350; SIs. Mgr: Don Atkins 

9~SYNEKTRON 
THE ManON CONTROL COMPANy 

FAX: 503-639-5453 
SYNEKTRON CORPORATION, 12000 S. W. Garden 

Place, Portland, OR 97223, Tel: 503-884-3090, TELEX: 
517441; Empl.: 60 ........................ B·1264·1265 

SYNTEL DIV., Tegam, Inc., 7230 North Ridge Rd, 
Madison, OH 44057, Tel: 216-428-7505; Empl.: 15 

SYNTEST CORP., 40 Locke Dr, Marlboro, MA 01752-
9973, Tel: 508-481-7827, FAX: 508-481-5769; Empl.: 26; 
Sis. Mgr: Curtis P. Hollman .................... 0'1106 

Local Sales Offices & Reps 
FL A~nte Springs, Carter Assocs . .. 305-26()'5566 
IL Arlington Heights, Coombs Assocs ... 312-439-9810 
MA Marlboro, Data Reps. ................. 617-481-0333 
MI Rockford, Hal C. Heym Assocs ....... 616-874-7443 
NY Canandaigua, Mamula SIs. . . . . . 716-394-5560 
NY WMe Plains, Channel Corp. .......... 914-694-9234 
OH Centerville, EMA Inc. . . . . . . . . . . . . . . . . .. 513-433-2900 
PA Montgomeryville, Eastern Sci. Mktg. 215-388-4570 
WA Beaverton, SeRech Elctms. ..... 503-629-9254 

Local Distributors 
WV Ravenswood, Valtronics, Inc..... 304-273-5356 

SYNTRONIC INSTRUMENTS, INC., 100 Industrial Ad, 
Addison, IL 60101, Tel: 312-543-8444, FAX: 312-543-
0287; FSC No.: 99409; Empl.~ 125; Sis. Mgr: Paul Evans 

SYRACUSE ELCTRNS, P.O. Box 4770, Syracuse, NY 
13221, Tel: 315-488-4911, TELEX: 937-232; Empl: 150 

SYRACUSE ELECTRONICS, Pass & Seymour, Inc, 
P.O. Box 4822, Syracuse, NY 13221, Tel: 315-468-6211, 
TELEX: 93-7232; SIs. Mgr: Kenneth Hooper 

SYSCON INTL, INC., 1108 So. High St, So. Bend, IN 
48618-1096, Tel: 219-232-3900, TWX: 81 ()'299-2523, 
FAX: 219-287-5916; Empl.: 60; SIs. Mgr: Las Barney 

SYSTEK, 1027 N. Kellogg St, Kennewick, WA 99336, Tel: 
509-735-1200; Empl.: 7 

SYSTEMS DATA, INC. 2830 Copley Road, P.O. Box 4297, 
Akron, OH 44321, Tel: 216-666-0085; Empl.: 12; S/s.Mgr: 
John.C. Hall 

SYSTEMS PLUS, 500 Clyde Ave, Min. View, CA 94043, 
Tel: 415-969-7047, TWX: 91 ()'373-2096; Empl.: 20 

SYSTEMS RESEARCH LABOROTORIES, 
Arvin/Caispan, 2800 Indian Ripple Rd, Dayton, OH 
45440, Tel: 513-426-6000, TWX: 810-45()'2621; FSC No.: 
14590; Empl.: 1300 

SYSTONICS, INC, Box 121, Winchester, MA 01890, Tel: 
617-729-4439, TELEX: 951131 HQBSN; Empl: 11 

SYSTRON-OONNER INERTIAL DIV, 2700 Systron Dr, 
Concord, CA 94518, Tel: 415-671-8400, "TWX: 91().481-
9478; Empl.: 370; Sis. Mgr: G. W. Felsing 

SYSTRON-OONNER INSTRUMENT DIV, 2727 
Systron Dr, Concord, CA 94518, Tel: 415-676-5000, 
TELEX: 171996, "TWX: 910-481-9479; FSC No.: 52542; 
Empl.: 100; SIs. Mgr:' N. J. Susner, Gen. Mgr. 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. w. 797 
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SYSTRON-OONNER MICROWAVE DIV, 14844 
Oxnard Sf.. VanNuys, CA 91409, Tel: 81&.788-1760, TWX: 
910-495-1788; EmpL: 160; SIs. Mg" Ashvin K Shelh 

TAB BOOKS, Blue Ridge Summil; PA 17294-0850, Tel: 
717-794-2191, TELEX: 820562, TWX: 717-794-2080; 
EmpL: 165; SIs. Mgr: John P. Bohman 

TACHONICS CORPORATION, Grumman Corp., 107 
Morgan Ln.. Plainsboro, NJ 06536, Tel: 6()9,275-2550, 
FAX: 6()9,275-2591; EmpL: 56; Sis. Mgr: Bill Koehn; Dist. 
Mgr: Bill Koehn 

TADIRAN REt:. INOS: INC, 40 Seaview Blvd. Port 
Washinglon, NY 11050, Tel: 51 &821-4980, TWX: 230-
697-3370, FAX: 51&821-4517; EmpL: 6300; Dist.Mgr: Avi 
Timor 

TAFA, INC, 146 Pembroke Rd. Con<;ord. NH 03301, Tel: 
603-224-9585, TELEX: 94-3424, FAX: 603-225-4342; 
EmpL: 50; Sis. Mgr: Bob Unger; Dist. Mgr: Leon Grant 

TA INSTRUMENT CO, 4625 Alger Sf.. Los Angeles. CA 
90039, Tel: 81&242-6855, TWX: 910-497-4780; EmpL: 60 

TAIYO YUDEN (USA) INC., 714 W. Algonquin Rd. 
Artinglon Heights, IL 60005-4493, Tel: 312-364-6104, FAX: 
312-870-7828; Empl.: 63; Sis. Mgr: Mikio Hasunuma 

FAX: 314-364-6320 
TALEMA ELECTRONIC, INC •• 301 N. Highway 63, 

Rolla, Me 65401, Tel: 314-364-0682, TELEX: 442353; 
EmpI.: 27; SIs. 'Mgr: Fred Tetley. . . . . . . ... A-2390-2392 

Local Sales Offices & Reps 
AL Huntsville, Naylor Assocs., Inc. ....•... 205-681-5955 
A2 Scotlsdale, Harris & Croy ............. 602-951-9121 
A2 Tucson, HarTis & Croy MIg. Reps. ..... 602-575-5109 
CA Newark, Jacobson & Assoca ......... 415-791-2336 
CO Englewood, Dynatech, Inc. ............ 303-773-2830 
FL Boca Rotan, Naylor Assocs., Inc. ...... 305-482-5649 
GA Stone Mountain, Naylor Assocs., Inc. .. 404-299-9701 
IL Wheaton,.Archie Joyner Assocs., Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 312-665-6222 
IN Columbus, John H. Weaver Co. . . . . . .. 812-372-3625 
IN Indianapolis, John H. Weaver Co ...... 317-257-7681 
KS WIChita, Buckman & Assoca .......... 31&267-2052 
MD Durham, Naylor Assocs, Inc. .......... 919-544-6630 
MA Billerica, Dynamic Engrg. ............. 617-667-0111 
MA Chelmsford, Dynamic Engrg. ........... 617-250-0200 
MI Plymouth, Leilding Edge SIs-.......... 313-420-3344 
MN Minneapolis, RK Sis- Assocs., Inc. ....• 612-571-1001 
Me St Charles, Buckman & Assoca ...... 314-94&8201 
NY Commack, RC. Engrg. SIs. . . . . . . . . . . .. 516-543-3325 
NC Huntersville, Naylor Assoca Inc. .•.... 704-892-1366 
OH Cincinnati, John O. Olsen Co .......... 513-922-8685 
OH Cleveland, John O. Olsen Co. .. , . . . . .. 21 &862-3454 
OH Garfield Hgts., John O. Olsen Co. ..... 216-662-3454 
OR Beaverton, Luscombe Engrg. ......... 503-63&8664 
PA Rydal Espy Sis- Co. .................. 215-576-0780 
SC Greenville, Naylor Assocs., Inc......... 803-297-9969 
TX Lewisville, Elcim. Prod. Reps. ......... 214-436-4772 
UT Layton, Dynatech, Inc. ................ 801-5'\6-4837 
WA Bellevue, Whisler SIs. ................. 206-223-1541 
Can Mississauga, Ont, Intrepid SIs. & Mktg. Ent 

...................................... 41&871-4468 

..... 
1:amura ..... 

FAX: 213-638-9956 
TAMURA CORPORAnON OF AMERICA, 1150 

Dominguez Sf.. Carson. CA 90746-3518, Tel: 213-636-
1790; SIs. Mgr: Doug Henderson 
•.......... A-1291-1293, 1695-1697, 2304, 2395-2403; 

001983-1991 

Local Sales Offices & Reps 
AL Huntsville, Hughes Assoca ........... 205-533-9108 
A2 ScotIsdaIe,E.D.P. & Assoca .......... 602-991-6119 
CA Irvine, Groh Assoca .................. 714-637-9871 
CA MIn. View, Thorson West ............. 415-964-9300 

Manufacturers. and . Sales· Offices Directory 
CO Goldan, J. F: Hurlbut Co. 303-279-7796 
CT Harnden, Datcom Inc. .......• 203-28&7005 
FL Maitland, Hughes Assoca ............ 305-629-5933 
GA Norcross, Hughes Assoca .. . . . . . . . . .. 404-662-1587 
IL Mt Prospect, Interep Inc. .............. 312-577-6899 
IN Kokomo, Schillinger Assocs. ......... 317-455-2708 
KS Kansas CiIy, DeIHron Co. lric. ......... 816-436'6445 
MD Annapolis, Parogem, Inc. .............. 301-269-1898 
MA Wallham, Datcom Inc. . .. ,........... 617-891-4600 
MI Grand Rapids, OEM SIs. .............. 616'364-4024 
MI St Clair Shores DEM SIs. ............ 313-777-1750 
MN Bioominglon, Horizon Technlg.lnc. ... 612-884-6515 
MN Minneapolis, DeBeck-Hays Assocs. ... 612-635-3610 
MS Corinth, Hughes Assoca ... , .......... 601-287-2915 
MO Florissant, DeIHron Co, Inc. ........... 314-639-0033 
NJ Lodi, TAG EIec.Inc .................... 201-779-8282 
NC Gary, Hughes Assoca ................ 919-467-7029 
OH Cleveland Comps. Inc. . . . . . . . .. . . . . . .. 216-243-9200 
OR Beaverton, Advanced Power Prods. . .. 503-64&0994 
PA Box Spring House, oeD Elec Inc. .... 215-643-9200 
TN Nashville, Hughes Assocs. ..........•. 615-871-0908 
TX Richardson, Barry SIs. ................ 214-234-0255 
VA Lynchburg, Parogarn, Inc. ............. 804-52&0681 
WA Redmond, Advanced Power Prods. ... 206-685-0681 
WI Mlwaukee, Interep Inc. ................ 414-774-1100 
Can Pointe Claire, Que, A. R Gray & Assoca 

.. . . .. . .. . . . . . .. . .. . .. . .. . . . . . . . . . . . ... 514-694-6378 

Local Distributors 
MA Lowell Power Assoca, Inc ............ 617-459-0700 
NJ Lodi, TAC Elec Inc .................... 201-779-8282 
OR Beaverton, Micro Power Elctm. .... ,.. 503-694-5353 

T&W SYSTEMS, INC., See Versacad Corp. 

TANE ALARM PRODUCTS, 247-40 Jericho Tpke, Floral 
Park, NY 11001, Tel: 516'32&3351, FAX: 516'326'9125; 
EmpL: 5; Sis. Mgr: Tab Hauser; Dist. Mg,: Sam Lurie 

TANSITOR ELECTRONICS, West Rd. P.O. Box 230, 
Benninglon, VT 05201, Tel: 802-442-5473, TELEX: 
954007, FAX: 802-447-1297; FSC No.: 030266626; Empl.: 
308; Sis. Mg': Dan PerreauH; Dist. Mgr: Dave Latchum 

TAPECON, INC., 10 Latta Rd. Rochester, NY 14612, Tel: 
71&821-8400; EmpL: 80 

TAPESWITCH CORP. OF AMERICA, 100 Schmitt Blvd. 
Farmingdale, NY 11735, Tel: 51&894-6312, TELEX: 
144611, FAX: 51&894-6304; Empl.: 100; . Sis. Mgr: 
Thomas Polistina 

TAPPAN WIRE & CABLE, 256 Oak Tree Rd. Tappan, NY 
10963, Tel: 914-359-9300; FSC No.: 20330; EmpL: 20; Sis. 
Mgr: Mike Ressa 

FAX: 619-274-2220 
TAUBER ELCTRNS.INC., 4901 Morena Blvd. Bldg. 314, 

San Diego, CA 92117, Tel: 619-274-7242; Empl.: 22; Sis. 
Mgr: Bob Tauber; Dist. Mgr: Pat Hoscoe ...... 001493 

Local Sales Offices & Reps 
AL Huntsville, Macro-Marketing .......... 205-683-9630 
A2 Phoenix, MacDonald & Assocs. ....... 602-99&1848 
CA Fullerton, AB SIs. ..................... 'h4-667-0177 
CA Northridge, Tauber & Assoca ......... 213-416'9000 
CA San Jo .... Tauber & Assoca .......... 40&737-9406 
IL Wheeling, Ed Joyner & Co. ........... 312-520-1200 
NV Reno, Connie Dunning. . . . . . . . . . . . . . .. 702-849-0722 

. OR Portland Frank Jackson Assoca . . . . . . 503-292-2638 
WA Redmond, Frank Jackson Assoca .... 206-681-7277 

TAURUS COMPUTER PRODUCTS, DY-4 Systems 
Inc., 110-1140 Morrison Dr. OItawa, Ont, Canada K2H 
SS9, Tel: 613-596-3910, FAX: 613-596-0574; EmpL: 13; 
Sis. Mgr: David Murray; Dist. Mgr: David Murray 

TAURUS CORPORATION, See Signal Research Inc. 

TAU-TRON, INC., A Unit of General Signal, 10 Lyberty 
Way, Westford, MA 01888, Tel: 617-692-5100, TELEX: 
750245; Empl.: 300; Sis. Mgr: Tom Lillard, Gen SIs. Mgr. 

TAYLOR ELECTRONICS, INC. 401 West. Orion, Tempe, 
A2 85263, Tel: 602-63&4523; Empl.: 25; SIs. Mgr: Sharon 
F. Hansen 

, .IINC()Rf'OflATEO 

FAX: 203-929-6408 
T-BAR INCORPORATED, Data Switch 

Corporation 1 Enterprise Dr, Shelton, CT 06484, Tel: 
203-926'1801, TWX: 710-463-3210; Empl.: 140; Sis. Mgr_' 
Gerard F. Ryan ... ,........... . .. .. .. .. .. . . . .... a-l804 

Local Sales' Offices & Reps 
A2 Tempe, Can Tee SIs. ................. 602-345-1276 
CA Arcadia, Van Gatt & Assoca .......... 81&445-9728 
CA Palo AHo, Home Electro SIs. .......... ..415-494-6777 
FL Clearwater, Tech-Rep Assoca .......• ' 813-577-9370 
IL BBlTinglon, Perhats Assoca .. .. .. .. ... 312-381-6360 
MD Gaithersburg, Carwilhen Assoca ..... 301-921-9545 
MA Westwood, Apex Assoca .:........... 617-32&5042 
NY Rochester, Elctm. Mktg. Assoca ...... 71&427-8115 
OH Cleveland Carter, McCormic & Pei,ce 

. .. .. . . .. . . .. . .. . .. . . . . . . . . ... . .. . . . . .. 216-826'0400 
PA Horsham, Jacobsen Assoca .......... 215-674-2937 
TX Richardson, McCoy Assoca Co. ...... 214-884-1638 
Can Quebec, J. G. Weiss Co. Ltd .......... 514-337-5022 

Local Distributors 
IL Chicago, Newark Elctms. ............. 312-784-5100 
CT Wallinglord, Sager ElctrL Supp. Co. . . .. 203-265-4600 

T.D.!. BATTERY & CABLE, 2852 HttchcockAve., Downers 
Grove,lL 60515, Tel: 312-971-3460, TWX: 910-695-3222, 
FAX: 312-971-3903; EmpL: 80; Sis. Mgr: Kurt Padera; 
Dist. Mg,: Theresa Kanaga 

TDJ CO., INC., 1154 Morena Blvd. San Diego, CA 92110, 
Tel: 619-276'5920; FSC No.: 80382; EmpL: 9; SIs. Mgr: A-
Scherr .................................... C-1104-1105 

TDK CORPORATION, ElectroniC Components & 
Material, 13-1, Nihonbashi, 1-Chome, Chuo-ku. Tokyo, 
Japan 103, Tel: (03) 27&5111, TELEX: J24270, TWX: 
J26937, FAX: (03) 27&5330; Empl.: 7,800; $/s. Mg'-' 
Motoyuki Kurihara; Dist. Mgr: Tadashi Enami (TDK 
Corporation of America) 
.. .. Ao ll76-1179,l294, 1322-1327, 1619,1698-1699; 

0-1060, 1992 

Local Sales Offices & Reps 
AL Huntsville............................ 205-539-4551 
CA San Jose .............. . .. .. .. .. .. . ... 408-437-9565 
CA Torrance. . . . . . .. .. . .. . . .. .. .. .. .. .... 213-539-6631 
IL Mt Prospect .. .. . . . . .. . .. . . .. . . .. .. ... 312-803-6100 
IN Indianapolis .......................... 317-872-0370 
MI Southfield............................ 313-353-9393 
NJ New Jersey, M & H Inti. Corp. ......... 201-691-8800 
NJ W. Orange ....... " ........... ; ....... 201-736'0023 
NY PI. Washinglon ....................... 516'625-0100 
NC. Greensboro .......................... 919-292-0012 
TX Irving. .. .. . .. . . . . . .. . .. . .. . .. . .. . .. ... 214-506-9.800 
Can Ontario, M & H Inti. Corp. ............. 41 &876'9401 

TEAL ELECTRONICS CORPORATION, 7020 Carroll 
Ad. San Diego, CA 92121, Tel: 619-458;9522, 800-621-
0852 (ext 590); EmpL: 50; Sis. Mgr: Bill Garpenter, VP 
Mktg. 

TEC, 2727 N. Fairview, Sox 5646, Tuscan, A2 85703, Tel: 
602-792-2230, TWX: 910-952-1377, FAX: 602-682-7472; 
Empl.: 275; SIs. Mgr: Barry HamiHon; Dist. Mgr: Barry 

. HamiHon 

TECA, THERMOELECTRIC COOLING AMERICA 
CORP., 446 N. Halsted Sf.. Chicago,IL 60622, Tel: 312-
666'1800, FAX: 312-666'3964; EmpL: 50 
. .. . .. .. . .. . . .. . .. . .. . . . . . . . . . . . .. . . •. . . . .. C-1696'1697 

FAX: 214-550-1309 
TECCOR ELECTRONICS, INC., 1801 Hurd Dr, Irving, 

TX 75038, Tel: 214-580-1515, TELEX: 79-1600, TWX: 910-
860-5068; Empl.: 1000; Sis. Mgr: Gerry Wiley 
....................................... ; . :. A-2146'2149 

Local Sales Offices & Reps 
AL Huntsville, Interep Assocs.. . .. . . . . . . .. 205-533-1730 
AL· Mobile, Interep Assocs. Inc. . ... :...... 205-47&1036 

798 North American offices only_ For worldwide reps & distributors, see Vol. w_ EEM 1988 
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Manufacturers and Sales Offices Directory 
IJ. Tempe, System Sis. of Ariz. ........•.. 602-829-9338 
CA San Diego, O'Donnell Assocs. ........ 619-578-1645 
CA San Jose, O'Donnell Assocs. ......... 408-432-1940 
CA TOIT8IlC9, O'Donnell Assocs. .•........ 213-539-9664 
CO Englewood, Romulus EIctms. Ltd. ..... 303-77~ 
CT Meriden, Advanced Comp. Sis. (ACS) 

....................................... 203-238-6891 
FL Boca Raton, Perrott Assocs. Inc. ...•.. 305-483-2356 
FL Clealwater Beach, Perrott Assocs. .... 813-443-5214 
FL Orlando, Perrott Assocs. .............. 305-298-7748 
GA Norcross, Interep Assocs. ............. 404-449-8680 
IL Arlington Heights, MSI Micro Sis. ..... 312-958-1000 
IN Indianapolis, EIctm. Rep, Inc. .........• 317-894-1414 
IN Mishawaka, EIctm. Rep, Inc. .......... 219-259-9365 
IA Des Plains, SPS Assocs. Ltd. ......... 515-225-0607 
KS Olathe, SPS Ltd. ...................... 913-764-4460 
MA Watpole, JEF Components ............ 617-668-6695 
MI Southfield, Rathsburg Assocs. •....... 313-559-9700 
MN Minneapolis, Electric cOmpo Sis. ...... 612-933-2594 
MO Earth City, SPS Assocs. Ltd .......... 314-291-0520 
NJ Mt Laurel s-J South Assocs. ....•.... 609-866-1234 
NM Albuquerque, Sys. Sis. of Arizona Inc. 

....................................... 505-889-2901 
NM Corrales, Sys. Sis. 01 Arizona Inc. •.... 505-889-2901 
NY Cenandaigua, Bensman/Upstate Assocs. 

....................................... 716-396-2498 
NY Jamaica, s-J Assocs. Inc. ............. 718-291-3232 
NC Raleigh, Godwin Assocs. ............. 919-878-8000 
OH Cleveland, Del Steffen & Assocs. ..... 216-461-8333 
OH Dayton, Del Steffen & Assocs. ..•..... 513-293-3145 
OH Lexington, Del Steffen & Assocs. •..... 419-884-2313 
PA Carnegie, Del Steffen & Assocs. ••.... 412'276-7366 
TN Greeneville, Interep Assocs. Inc. ...... 615-639-3491 
TX Irving, Davis, Don ..................... 214-580-1515 
UT Salt Lake City, Electrodyne ........... 801-264-8050 
VA Falls Church, s-J Chesapeake ........ 703-573-1188 
WA Redmond, Quadra Sis. ................ 206-883-3550 
WI Wauwatosa, Larsen Assocs. ....•..... 414-256-0529 
Can Concord, ant, Astec Comps. .......... 416-669-4022 
Can St Laurent, Que., Astec Camps. ...•... 514-744-5485 

Local Distributors 
AL Huntsville, Hammond EIctms. ......... 205-83D-4764 
IJ. Phoenix, Arizona Comp. Co. . ......... 602-269-5655 
IJ. Tempe, Insight EIctms. ................ 602-829-1800 
CA Agoura, Insight EIctms. Inc. .•......... 818-707-2100 
CA Costa Mesa, Illsight EIctms. Inc. ...... 714-558-8890 
CA Hayward, Electro Comp. Distrs. ...••.. 415-783-5600 
CA San Diego, Insight EIctms. ............ 619-567-0471 
CA Santee, Mouser Elctms. ............... 619-449-2220 
CA Tustin, Added Value Elec. Dist Inc. ... 714-259-8256 
CT East Haven, JV Elctms. ............... 203-489-2321 
FL Ft Lauderdale, Hammond EIctms. •... 305-973-7103 
GA Norcross, Hammond EIctms. •......... 404-449-1996 
IL Rosemont Advent Elctms. ............ 312-298-4210 
IN Indianapolis, Advent Elctms. .....•.... 317-872-4910 
IA Cedar Rapids, Advent EIctms. ........ 319-363-0221 
LA Baton Rouge, IndL EIctms. Supp. ...... 504-357-4249 
LA Shreveport, IndL Elctms. Supp. ........ 318-222-9459 
MD Savage, Pyttronic Inds. ............... 301-953-9650 
MA Woburn, ACI EIctms. .................. 617-935-7230 
MI Farmington Hills, Advent Elctms. ...... 313-477-1650 
MN Minneapolis, Stark EIctms. ............ 612-332-1325 
MN Thiel River Falls, Digi-Key ............ 80D-344-4539 
NE Lincoln, Scott EIctms. ................. 402-466-8221 
NJ Bloomfield, Solid State Inc. ............ 201-429-8700 
NM Albuquerque, Ball Inds. ............... 505-292-2700 
NY Buffalo, Summ~ Distrs. ................ 716-887-2800 
NY Plainview, ACI EIctms. ................ 516-293-6630 
NY Rochester, Simeona EIctms. .....•.... 716-328-3230 
NC Greensboro, Hammond Elctms. ....... 919-275-6391· 
OR Portland, Radar Eic. Co. ............... 503-232-3404 
PA Export, Advacom Inc. ................. 412-733-5400 
PA Mc Keen, Advacom ................... 814-476-7774 
PA Montgomeryville, Pyttronic Inds. ....... 215-643-2650 
SC Greenville, Hammond EIctms. ...•..... 803-233-4121 
TX Corpus Christi, Douglas EIctms. ...... 512-883-5103 
TX Dallas, Omni Pro IntL Inc. ............. 214-233-9388 
TX Mansfield, Mouser EIctms. •.....•..... 817-483-4422 
UT West Valley City, Avad-Rocky MIn. Inc. 

. . . . .. .. . . .. . .. . . .. . .. . .. . .. .. . . .. .. ... 801-975-9500 
WA Richland, Radar Elec. ................. 509-943-8336 
WA Seattle, Radar EIec. Co. . . .. . .. ... . . . .. 206-282-2511 
WA Spokane, Radar Elec. ................. 509-747-3053 
WI MilWaukee, Marsh Elctms. .....•..•... 414-475-8000 
Can Bumaby, Be, RAE IndL EIctms. Ltd ... 604-291-8886 
Can Calgary, Alberta, Cardinallnds. . . . . . • .. 403-259-8817 
Can Edmonton, Alberta, Cardinal IND Elctms. 

. . .. .. .. . .. .. .. . .. .. . .. . . . .. . .. . .. .. .. . 403-483-6266 
Can London, Onl., CM Peterson Co. ....... 519-434-3204 
Can Mississauga, Ont, Prelco Elctms. ..... 416-878-0401 
Can Montreal, Que., Prelco Elec. Ltd. ...... 514-389-8051 
Can Saskaloon, Sask., Cardinal Inds. ...... 306-934-3443 
Can Willowdale, ant, Electro Sonic Inc. .. . . 416-494-1666 

Tech-Etch 
FAX: 617-746-9639 

TECH-ETCH, INC., 45 Aldrin Rd., Plymouth, MA 02360, 
Tel: 617-747-0300, TELEX: 989997; Empl.: 280; SIs. Mgr: 
P. A Thomas .. .. ...... ...... .. .. .. .. .. .... .. ... Co1755 

TECH LABS., INC.,5OO 10th St, Palisades PI<., NJ 07650, 
Tel: 201-944-2221, TELEX: 322 532; FSC No.: 83332; 
EmpL: 31; SIs. Mgr: George Morrow ........... B01805 

Local Sales Offices & Reps 
CA Granada Hills, C & W Comps. Sis. .... 818-366-4032 
CA Santa Clara, Mollard Mktg. ............ 408-866-5950 
GA Atlanta, Grady Duckett SIs. ........... 404-451-3529 
IL Glenview, Crimson Engrg. Co. ........ 312-470-0024 
KS Lenexa, Midtec Assocs. .. .. .. .. .. .. ... 913-541-0505 
MA Norwood, Camps. Mktg. Svc. .. .. . .. . .. 617-762-4339 
MI Jackson, N. Scroggs Co............... 517-75()-1170 
MO St Louis, Midtec Assocs. ............. 314-275-8666 
NJ Haddonfield, Gray Assocs. ............ 609-953-9109 
NJ Whippany, Ken L Love Assocs. . . . . . • . 201-540-0204 
NY Fairport, Net SIs. ...................... 716-223-1030 
NY Hempstead, Ken L Love Assocs. ..... 516-881-3155 
OH Cincinnati, Palco ...................... 513-931-3311 
PA Pittsburgh, VerHili Assocs. ............ 412-241-5202 
TX Dallas, Southwest Elctms. ............ 214-890-9881 
TX Houston, Southwest Elctms. .......... 713-729-1670 
WA Seattle, SPS Elctms. .................. 206-323-4140 
Can Montreal Solid State Elctms. ......... 514-481-3313 

TECHLAND BLUEL YNX, 112 Main St, Newmarket NH 
03857, Tel: 803-659-8035,800-832-4526, TELEX: 961-
134; Sis. Mgr: Janine Filion 

TECHMAR CORP., 2232 S. Cotner Ave., Los 
Angeles, CA 90064, Tel:23-478-0046, 800·TECHMAR, 
800·CHASSIS(CA); FSC No.:32597; Empl.:12; Sis. 
Mgr.:Grant Reisfelt... ................................. C·11 06-11 09 

TECHNAR, INC., See TAW Technar, Inc. 

TECHNIC, INC, Box 965, Providence, RI 02901, Tel: 401-
78H,loo, TELEX: 927514; Empl.: 125; Sis. Mgr: Andrew 
T. Ferris 

TECHNICAL DEVICES, 560 Alaska Ave., Torrance, CA 
90503, Tel: 213-618-8437; FSC No.: 04772; Empl.: 21; Sis. 
Mgr_' D. Murrin; Dis/. Mgr_' D. Murrin 

TECHNICAL MARKING SYS., See Autoroll Machine 
Corp. 

TECHNICAL MATERIALS, INC, Sub. of Brush 
Wellman, Inc., 5 Wellington Rd., Lincoln, RI 02865, Tel: 
401-333-1700, TWX: 71 ()-364-0600, FAX: 401-333-2848; 
Empl: 200; Sis. Mgr: Kenneth Bennett 

TECHNICAL PANELS, INC, 9162 La Rosa Dr, Temple 
City, CA 91780, Tel: 818-285-3105; Empl.: 14; Sis. Mgr: 
Noonan J. Towne 

TECHNICAL RESEARCH & MFG" INC., See TAM, 
Inc . 

TECHNIPOWER, A PENRIL CO., P.O. Box 222 
Commerce PI<., Danbury, CT 08813, Tel: 20&748-7001, 
TWX: 71 D-458-9280; FSC No.: 13650; Empl: 135; Sis. 
Mgr: I. Bourgain (Variac); Dis!. Mgr: James MoCarty 
. .. . .. . . . . .. .. .. . . .. .. . ... .. . .. . .. . . ... A0 2405; Do 1993 

Local Sales Offices & Reps 
AL Huntsville, Remco .................... 205-533-3763 
IJ. Soottsdale, Williams Assocs. . . . .. . .. .• 602-947-4297 
CA Los Alamttos, Power Specialists .....• 213-594-9418 
CA Santa Clara, Sourcetronics .•......... 408-988-8801 
CO Commerce City, Williams Assocs. . .. •. 303-289-5647 
FL Treasure Island, Hi-Tek Sis. ........... 813-360-2816 
IL Godfrey, D.B. Entprs. .. .. .. .. .. .. .. .. .. 619-486-2329 
IL Medinah, Gentry Technlgs. ........... 312-893-9352 
MA Waytand, High Tech Sis. .............. 617-36()-2816 
MI Jackson, T.P.S. & Assocs. ............. 517-784-3482 

TECHNI 

MN Burnsville, Electromec SIs., Inc. •..•.•. 612-894-8200 
NY Pennsauken, Ar-Jay Tech. ............ 609-663-4260 
OR Lake Oswego, Syntek Synerglstics Technlgs. 

.. . . .. .. . .. . . .. .. .. . .. .. .. .. . .. .. . . .... 7503-836-61 ~ '~97171!30 TX Houston, Scientific Sis. ............... ".....,.,. 
TX Richardson, Scientific Sis. Co. ........ 214-231-8541 
VA Fairfax, Schibley Assocs. ............. 703-591-3008 
WA Kirkland, Syntek Synergistic Technlgs. 

.. . . . .. .. .. . . .. .. .. .. . .. .. . . . . . .. . . .... 206-488-0394 
Can Guelph, Ont., VICIrix, Ltd. .............. 518-836-1480 

Local Distributors 
CA Los Angeles, Cal-State EIctms. ...... . 
CA Oakland, N. A D'Arcy ............... .. 
IL Chicago, Delta Tech. Prods. Co. . .... . 
MA Woburn, Abbott EIctms. Co ........... . 
MI Dearborn, IndL Temperature & Control 

MN St Pau~ Gopher EIctms. Co. ........ .. 
MO St Louis, Olive EIctms., Inc. .......... . 
NY Albany, Adirondack EIctms., Inc. ..•.... 
NY Farmingdale, Midwey IndL EIctms. ... . 
NC Charlotte, Jenkins EIec. Co ........... . 
OK Tulsa, lnotek ........................ .. 
PA Philadalphia, PEl/Genesis ........... >. 
TX Dallas, lnotek ........................ . 
TX Houston, lnotek ...................... . 
Can Guelph, ant, VICIrix, Ltd ............ .. 

213-933-8187 
415-638-7773 
312-478-1134 
617-935-2040 

313-278-2210 
612-483-3322 
314-426-4500 
516-456-0203 
516-293-6800 
704-392-7371 
918-627-1500 
215-568-7400 
214-243-7000 
713-888-4494 
519-836-1480 

TECHNIQUES, INC, 235 Jackson St, Englewood, NJ 
07631, Tel: 201-569-5900; Empl: 60 

TECHNI-TOOL, 5 Apollo Ad., Box 368, Plymouth Meeting, 
PA 19482, Tel: 215-825-4990, TELEX: 834-763, FAX: 215-
828-5623; FSC No.: 30239; EmpL: 80; SIs. Mgr: W. Bazar 

FAX: 215-426-9105 (ext 102) 
TECHNITROI., 1952 E. Allegheny Ave., Philadelphia, PA 

19134, Tel: 215-426-9105, TELEX: 834245; FSC No.: 
90095; Empl: 350; SIs. Mgr: G. Shilling 
.. .. . . ... . .... A0 1494, 1620-1628, 2407; 801022-1025 

DELAY 
I LINES 

Promoting Confidence 
With Quality 
Delay Lines 

- Delay Lines (active, passive) - Trans
formers (switching type, all ferrite 
constructions) - Inductors (ferrite 
constructions, powder iron) - Other 
Specialty Magnetics - Epoxy Molded 
Headers and cases for encapsulation 

USA (714) 336-3561 TWX: 910-595-
1578 DATANUS LKARW FAX #: (714) 
337-2155 
HONG KONG 5-623858, 5-648477 
TL'<: 780 76336 DATAN HX FAX #: 
5-657214 

(jD Datatronics 
A DIVISION Of O'&'TAMAX ELECTRONICS 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. Wo 799 



TECHNI 
Local Sales Offices & RepS 

AZ Phoenix, Integrated Sys. &Dev. SIs. ... 602-971'6250 
CA Torrance, De\omasi & Grupp, Inc. ..... 213-616-8888 
CT NeW London, TechnHrol Sis. Off. ...... 203-442-1141 
It Wauconda, Cudahy Sis. .............. 312-526'2484 
MD Ballimore, Callas Elctms .............. 301-744-7711 
NM Albuquerque, Syntech .•.............. 505-266'7951 
NY Fairport, TACAssOc ................... 716'377-2250 
NY Jericho, J. Square Mktg. .............. 516'935-3200 
OH Akron, Augnat Assocs. """.".".". 21.6'239-2499 
Ft Seminole, Q-Rep " .• "".".".".". 813'393-6393 
PA Easton, The Kendon Co. "" .... ".". 215-253-3100 
TX Dallas, M-Rep ......... ".............. 214-484-5711 
TX Houston, M-Rep ...................... 713-261-0798' 
WA Redmond, General Technlg., Inc. ...... 206'881-8456 

TECHN8 
SFERNICE, INC. 

FAX: 818-781-8647 
TECHNO, INC., 7603 Lemona Ave., Van Nuys, CA 91405, 

Tel: 816-781-1842; FSC No.: 05347; Empl.: 150; SIs. Mgr: 
Joe Catrambone; Dis!. Mgr: Danny Jagirdar 
. . . . . . . .. . .. . . . . . . .. A·1848, 2026, 2099; B.1870-1871 

Local Sales Offices & Reps 
AZ Tempe, Semper Fi Sales, Inc. 602-730-9553 
CA Chatsworth, Raftech ........... 818-700-0933 
CA Del Mar, Chapman & Chapman ....... 619-755-0412 
AZ Tempe, Semper Fi SIs., Inc. ........... 602-730-9553 I 
CA Glendale, Mission Mktg. Grp. .......... 816-247-9110 I' 

IL Downers Grove, Richmar Elctms. Corp. 
....................................... 312-968-0118 

IA Hiawatha, Ard Sis. .................... 319-393-6392 
CA Santa Clara, I Squared, Inc. ........... 488-988-3400 
CO Denver, West, Inc ..................... 303-477-8180 
MD Timonium, Zebra Elctm. .............. 301-252-6576 
CT Bloomfield, F. S.I......... ............. 203-243-3122 
MA Lowell, Astrorep of New England ..... 617-459-7399 
MI Jackson, T.P.S. & Assocs. .. . .. . .. .. ... 517-783-1722 
MN Minneapolis, Dunlop Consfts. ......... 612-544-1070 
FL Sl Petersburg, J.CJ. Assocs. ......... 813-343-2679 
NJ Piscataway, R P. Luce & Co. ......... 201'752-8750 
NY Chappaqua, Micral, Inc ................ 914-238-4961 
IN Fl wayne, Denton Mktg. .............. 219-486'0665 
NY New HydePk., R P. Luce & Co. ....... 516'437-4550 
NY Rochester, Fritz Dasson .............. 716c338-1699 
OH Wooster, T.PS. & Assocs. .......... , .. 216-264-0971 
PA Wynnewood, Metz-Benham Assocs., Inc. 

....................................... 215-896-7300 
TX Richardson, Pro Comp. SIs. Co. ....... 214-669-1500 
VT Saft Lake City, West, Inc ............... 801-466-5739 
WA Bellevue, Olson Tech. SIs. Corp. ...... 206'883-7792 
WI Butler, Richmar Elctms. Corp .......... 414-781-1730 
Can ManHoba/Winnipeg, Smith-Paterson & Assoc. 

....................................... 204-885-1376 
Can OnllMississauga, Sourcer Elctms •.... 416-676-0830 
Can Onl/Aexdale, Bestec Elctms. ......... 416-674-1330 

Local Distributors 
CA Chatsworth, Petell/Passive Comp., Inc. 

CA Chatsworth,' ShelleY Ragon .......... . 
CA San Diego, Neumann Elec. . ......... . 
CA Westlake Village, Distel, Inc. . ........ . 
CA Yorba LinCIa, Zeus Comp ............. . 
CO Denver, IEC Integrated Elctrn. ........ . 
FL Oviedo, Aztech Elctrn. .............. .. 
FL Tampa, Impala EIctms. .. " ......... .. 
IL Hoffman Estates, IEC Integrated Elctm. 

818-341-1745 
818-988-3333 
619-695-3005 
805-495-9998 
714-921-9000 
303-292-6121 
305-365-2241 
813-885-4747 

........................................ 312-843-2040 
MD 
MA 
NJ 
NY 
NY 
NY 
NY 
NY 
NY 
OH 
OH 
OR 
TX 
TX 
WA 

Columbia, Aztech Elctms ............ . 
Burlington, TLC Elctms. ............. .. 
clifton, J-Mar Electro ................ .. 
Bohemia, Justin Elec. ................ . 
Hauppauge, Jaco, Inc. ............... . 
Melville, SAl, Inc ..................... .. 
N. Syracuse, Andco Elctms .......... . 
Port Chester, Zeus Comp. . .......... . 
ValleY Stream. L & S Elec. .......... .. 
Cincinnati, Eclipse of Ohio .........•.. 
Dayton, Televox, Inc. ................ .. 
Beaverton, IEC Integrated Elctm ...... . 
Fort Worth, Palco Supply ........... .. 
Richardson, Jaco, Inc. . ............. .. 
Bellevue,IEC Integrated Elctrns. ..... . 

301-995-6800 
617-273-0140 
201-772-8400 
516'589-4000 
516-273-5500 
516-293-2710 
315-699-2660 
914-937-7400 
516-561-2474 
513-661-7733 
513-454-1225 
503-641-1690 
817-429-8596 
214-235-9575 
206'455-2727 

TECHNO, A DSG ·Company, 2101 Jericho Tunpike, 
New Hyde Pari<, NY 11040, Tel: 518-328-3970, TWX: 510-
223-~2, FAX: 516-326-8827; EmpL: 85 ....... B·1266 

ManUfacturers and SaleS Offices Directory 

-V~CHNOLOGY 
~YNAMICS inc. 

FAX:' 201-385-0702 
TECHNOLOGY DYNAMICS INC., 100 SchQol Sl 

Bergenlield,NJ 07621, Tel:201-385-OSOO; Empl.: 50; SIs. 
Mgr: James C. Logan ...................... ; .... 001994 

Local Sales Offices & Reps 
CA Lennoll, Dae JoOn Elctms. ....... , . . .. 213-674-0219 
MD Hagerston, Stinson AsSocs., Inc ....... 301-790-1193 
MA Littleton, Caldwell Assocs. ............ 617-369-2475 
NY Rochester, AJ. Electro Mktg. . . . . . . . . .. 716'426-3598 
VA Reston, Stinson AsSocs., Inc. . . . . . . . . .. 703-620-0088 

TECHNOLOGY PRODUCTS, INC., 8900 Eton Ave., 
CanogePru)<, CA 91304, Tel: 213-998-8555; FSC No.: 
8K984; SIs. Mgr: N. Lerman 

TECHNOLOGY SYSTEMS DIVISION, Krug 
International, P.O. Box 3036, Overlook Branch, Dayton, 
OH 45431-0036, Tel: 513-426-2405, TWX: 810-450-2620; 
FSC No.: 23978; Empl.: 150; SIs. Mgr: William O. Murphy, 
Reg. SIs. Mgr. 

FAX: 1-219-294-8329 
TECHRON DIV" Crown Inti., Inc., 1718 W. Mishawaka 

Rd, Elkhart, IN 46517, Tel: 219-294-8300, TWX: 810-294-
2160; FSC No.: 06306; Empl.: 400; SIs. Mgr: Howard King 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . .. 0·1019-1023 

Local Sales Offices & Reps 
CA Manhattan Bch, Basic Trade, Inc. ..... 714-884-2629 
CA MilpHas, IFM Inc. .. .. • . .. .. .. .. . .. .. ... 408-945-5920 
CO Commerce City, Williams Assocs. . . . .. 303-289-5647 
CT Woodbridge, Electronic Marketing Assoc. 

....................................... 203-397-1461 
FL Melbourne, Reynolds & Assocs, Inc. .. 305-259-7000 
IL Chicago, Berndt Assocs. .............. 312-283-0713 
IA Cedar Rapids, MAl Assocs. ........... 319-396-6030 
MI Livonia,Lowel~Wendt Mktg. Co. ...... 313-464-2722 
MN Sl Pau~ Timawave Technlgy., Inc. .... 612-451-7575 
NJ Wayne, Ramapo, Inc. ................. 201-639-6767 
NY Syracuse, Labtronics Inc .............. 315-455-7314 
OH Brecksville, Audio Mktg. Assoc. ....... 216'526'2426 
PA Montogomeryville, Eastern Sci. Mktg. 

215-388-4570 

TECH SPRAY, INC., Box 949, Amarillo, TX 791 05, Tel: 806-
372-8523, TELEX: 738450, FAX: 806'372-8750; Empl.: 48; 
SIs. Mgr: 738450; Dist. Mgr: Jack Swanson 

TECHTROL CYCLONETICS, INC., 815 Market St, 
New Cumberland, PA 17070, Tel: 717-774-2746, TWX: 
510-650-7003, FAX: 717-774-6799; FSC No.: 56792; 
Empl: 25; S~. Mgr: James M. Griffrth .... A·1476-1477 

Locel Sales Offices & Reps 
AL Huntsville, Gentry Assocs., Inc. ........ 205-637-0692 
CA Buena PI<., West Tech Microwave .... 714-739-5553 
CA San Jose, MC Microwave, Inc. .•...... 408-446-4100 
CA Westlake VI, West Tech Microwave .. 818-991-9219 
FL Tampa, Gentry Assocs., Inc. .......... 813-886-0720 
GA Atlanta, Gentry Assocs., Inc. ..... , .... , 404-996-2828 
MD Laure~ CSDS, Inc. .................... 301-490-3800 
MA Chelmsford, Matrix Sis. Inc. ........... 617-459-4000 
NJ Teaneck, Sci. OVes. East .............. 201-837-1004 
PA Horsham, Penn, Scientific OVes. ...... 215-956-0700 
TX Austin, Airep Elctms. .................. 512-327-0778 
TX Dallas, Airep Elctms. .................. 214-349-4360 
EXP Palo AHo, CA, Radar Sys., Inc.. .. .. .... 415-424-0661 

~ECKNIT· a7WPcom_, V ~MI SHIELDING PRODUCTS 

FAX: 201-272-2741 
TECKNIT (EASTERN FACILITY), 129 Dermody St, 

Cranford, NJ 07016, Tel: 201-272-5500, TELEX: 6853079 
TCKNT; FSC No.: 07700; Empl.: 300; SIs. Mgr: Thomas 
McCreery ............ ; .............. :.. C·1756 

Local sales Offices & Reps 
AL Huntsville, Dixie Tech. Mktg. .......... 205-830-0808 
AZ Tempe, EIctm.Dev. & SIs. ............ 602-438-1547 
CA Anaheim, Westrep .............. " ..... 714-527-2822 
CA Granada Hills, C & W Comp. Sis. ..... 818-366-4032 
CA San Diego, Westrep .............. ,... 619-566-6580 
CA Santa Barbara, TecknH (WestemFacility) 

. .. . . . .. . . . . . . . .. . . . .. .. . . .. . . . . .. . . . .. 805-963-5811 
CA Santa Clara, Nova-Tronix ............. 406'727-9530 
FL Boca Raton, Lawrence Assocs. Inc. ... 305-368-7373 
FL Casselberry, Lawrence Assocs. ....... 30S:339-3855 
GA Duluth, Dixie Tech. Mktg., Inc .......... 404-381-5592 
IL Palatine, Technlg. SIs., Inc ............. 312-991-6600 
IA Marion, Ensco-Rep Inc. .... ;.......... 319-377-3026 
KS WichHa, Ensco-Rep Inc. . . . . . . . . . . . . . .. 316-683-1070 
MD Rockville; Mechtronics Sis. Inc. ....... 301-340-2130 
MN Sl Paul, Repco ....................... 612-842-2828 
MO Maryland Heights. Ensco-Rep, Inc. .... 314-423-3935 
NH Hudson, EMC Sales .................. 603-889-5751 
NJ Cranford, TecknH Inter-Gonnection Prods. 

.............. ,. . . . . .. . . . . .. . . . . .. .. . .. 201-272-3850 
NY Binghamton, Empire Tech. Assocs., Inc. 

..............................•........ 607-772-0651 
NY Great Neck, Trionics Assocs. ......... 516-466-2300 
OH BroadView Hgts., Jay Engrg. .......... 216-838-4840 
OH Dayton, Jay Engrg. ................... 513-253-2151 
OR Beaverton, Quest tJlktg. ............... 503-841-7377 
PA Huntingclon Valley, Omega Elctm. SIs. Inc. 

....................................... 215-947-4135 
TX Austin, Kruvand Assocs. .............. 512-441-6777 
TX Dallas, Kruvand Assocs. . . . . . .. . .. . ... 214-437-3355 
WA Bellevue, Quest Mktg. ................ 206'747-9424 
WI Milwaukee, Technlg. Sis. Inc ........... 4.14-788-5015 
Can Montreal, Que., Norgay Entprs., ~td. .. : 514-932-3233 
Can OtI!Iwa, Ont, Norgay Entprs., Ltd. ..... 613-723-1858 
Can Toronto, Norgay Entprs. Ltd .......... 416-259-9663 

_r-!LCKNIT"' TWPwm","r -V.~oOIP111OOUCTS 

FAX: 201-272-2741 
TECKNIT INTERCONNECTION PRODUCTS, 135 

Bryant Ave, Cranford, NJ 07016, Tel: 201-272-3850, 
TELEX: MC16853079 TCKNT; FSC No.: 07700; Empl.: 40; 
Sis. Mgr: Robert T. Bjomsen .................. C.1584 

Local Sales Offices & Reps 
AZ Tempe, E.DS. ........................ 602-438-1547 
CA Grenada Hills, C & W Comp. SIs. ..... 818-388-4032 
CA San Diego, Mesa Eilgrg. .............. 619-278-8021 
CA Santa Clara, Nova-Tranix ............. 408-727-9530 
CO longmon~ Butler Tech SIs. ........... 303-651-7703 
FL MaHland, E.I.R., Inc. ................... 305-660-9600 
MI Livonia, Luebbe Sis. Co ............... 313-477-3131 
MN Eden Prairie, E.l.1. Elctm.lnnovators ... 612-941-0830 
NJ Union, Meridian Entprs. ............... 201-687-6220 
NY Clarence, R W. MHscher Co., Inc ...... 716-759-2350 
TX Dallas, Blackbum Assocs., Inc. ........ 214-750-8484 
WA Bellevue, Quest Mktg. ................ 206'747-9424 
Can Toronto, Norgay Enlprs. .............. 416-259-9663 

TECMAR,INC, 6225 Cochran Rd., Solon, OH 44139, Tel: 
216-349-0800; EmpL: 600; Sis. Mgr: Tim Mahoney 

TECNETICS, See Computer Products, Inc. 

TECNETICS, Computer Products/Tecnetics, 6287 
Arapahoe Ave., Boulder, CO 80306, Tel: 303-442-3837, 
FAX: 303-444-9437 ...................... 001671-1674 

Reier to Computer Products, Inc., Pompano Beach, Ft for 
sales offices, Reps. and Distributors. 

TECO CORP, Bay Rd., P. O. Box A, Winnisquam, NH 03289, 
Tel: 603-524-1998, FAX: 603-524-1899; Empl.: 40-50; SIs. 
Mgr: Sandra Murphy 

TECOM INDUSTRIES, INC, 9324 Topanga Canyon Blvd., 
Chatsworth, CA 91311, Tel: 818-341-4010, TELEX: 69 
8476; FSC No.: 59850001; Empl.: 165 

Local Sales Offices & Reps 
CA Mountain View, Disman - Bakner ..... 415-969-3010 
CT Norwalk, Nemarco Assocs.' . . . . . . . . . .. 203-852-9117 
FL Orlando, W. A. Brown Instrs. .......... 305-848-9660 
IL Lake Zurich, Wave Mktg. .............. 312-934-8008 
IA Cedar Aapids, Feller Assocs. ......... 319-364-0566 
MD Sevema PI<., Delmarva Engrg. ........ 301-647-8007 
MO Leasburg, EIR Co .................. ; ... 314-895-4100 
PA Lafayette Hill, M. Lader Co. ........... 215-825-3177 
TX Arlington, John Houston Assocs. ...... 817-265-2931 
TX Dallas, Data Mktg. Assocs. ............ 214-661-0300 
Can ,Ottawa, Ont, Gigatron Assocs. ........ 613-225-4090 

800 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
TECTROI., INC, 39 Kociak Cres., Downsview, Ontario, 

Canada M3J 3E5, Tel: 41 &-630-81 08, FAX: 416-838-0553; 
EmpL: 320; SIs. Mg,: Len Kiebanofl 

TED CORP, 11415 Johnson Dr, Shawnee Mission, KS 
66203, Tel: 913-631-6211; FSC No.: 05209; EmpL: 48; 
Dist. Mgr: carol Smfth 

TEDEA INC, 8606 Wilbur Ave., Northridge. CA 91324, Tel: 
818-349-6116, TELEX: 499-8137, TWX: 910-24M598; 
EmpL: 16; SIs. Mgr: Tony Smelarz 

TEGAL SCIENTIFIC, INC, Box 5905, Concord, CA 94524, 
Tel: 415-827-1054, TELEX: 380053, FAX: 415-827-1189; 
SIs. Mgr: L Rigali 

TEGAM, INC, 7230 N. Ridge Ad, Madison, OH 44057, Tel: 
216-428-7505, TELEX: 205188 TEGAM MSON, FAX: 216-
428-1068; EmpL: 25; SIs. Mg': Robert A Radella 

TEKA INTERCONNECTION SYSTEMS, 45 Salem, 
Providence, RI 02907, Tel: 401-785-4110, TWX: 710-381-
1606, FAX: 401-461-2310; EmpL: 89; Sis. Mg,: John 
Stiness; Dist. Mgr: John Stiness ......... C.1585-1567 

Local Sales Offices & Reps 
CA Downey, Management Mktg. & Sis. ... 213-560-5584 
CA Sunnyvale, W. W. Posey Co. .......... 408-746-0771 
CO Boulder, RG. Entprs., Inc. ....•...•.... 303-447-9211 
FL Tarpon Springs, LP. Sis. .....•........ 813-934-4744 
IL SL Charles, May Assocs., Inc. •........ 312-377-2320 
MA Waltham, Newport T eeh. Sis. •..•..... 617-890-7255 
MN Wayzata, Cardinal Sis. ....•........... 612-475-0041 
NJ Pompton Plains, T. A Adamo SIs. ...•. 201-635-5344 
TX Houston, Mil-Rep Assocs. .........•.. 713-444-2557 
WA Bothal~ AID EIctms. ...............••. 206-481-6555 

LOCBl Dis/Jibutors 
CA Hayward, KEA Elctms. •............... 415-887-2900 
CA Irvine, Mann Southwest •... . • . . . . . . • . . 714-38D-4170 
CA Santa Ana, Nors1an Elctms. .•......... 800-854-6344 
CA Santa Clara, Cypress EIctms. ......•.. 408-98D-25oo 
MA Andover, Aved Elctms. . . ..•.••.. ..•. .. 617-668-3800 
MA Can1on, E.P.C, Inc. ....•..••.•.....•... 617-821-2111 
MI Roseville, Madsion Elctms. ........•.. 313-778-7640 
MN SL Pau~ Shelley-Ragon, Inc. .......... 612-642-2844 
NY Farmingdale, Pride EIctms. .•......... 516-293-4020 
NY Ronkonkoma, Conca EIctms. .....•... 516-467-8200 
NC Raleigh, Resco Raleigh ............... 919-781-5700 
OH Cen1ervi11e, I.P.D, Inc. ••..•..•......... 513-435-2086 
TX Allen, Prime Distbn ................... 214-231-0170 
TX Dallas, Cypress EIctms. ........•...... 214-889-1435 
WA Seattle, Shelley Ragon, Inc. .......•... 206-241-1980 

TELEBYTE TECHNOLOGY, INC, Remark Datacom 
Div, 270 East Pulaski Road, Greenlawn, NY 11740, Tel.: 
516-423-3232, 800-635-3298, TWX: 510-226-0449, FAX: 
516-385-8164; EmpL: 48; Sis. Mgr: J. Kramer, Dist. Mg,: 
R Nazario 

TELECOMMUNICATIONS TECHNIQUES CORP, 
444 N. Frederick Ave., Gaithersburg. MD 20877, Tel: 301-
258-5011, TELEX: 908736, FAX: 301-921-4331 

TElECTRO SYSTEMS CORP, 96-18 43rd Ave., Corona, 
NY 11368, Tel: 718-651-8900, TWX: 510-601-8607 
TELECTRO, FAX: 718-651-4103; FSC No.: 30040; EmpL: 
75; SIs. Mgr: H. Sussman 

TElEDYNE AEROSPACE SYS, 1007 E. 10th St, 
Fairmont, MN 56031, Tel: 507-235-3355, 507-235-9712, 
TWX: 910-565-2120, ESYLNK: 62899301; FSC No.: 
24600; EmpL: 230; Sis. Mgr: Robert L Johnson 

TELEDYNE ANSONIA, Solderless Connector Div, 
One Riverside Dr. Ansonia, CT 06401, Tel: 203-735-9311, 
TELEX: 963408, ESYLNK: 62877180; FSC No.: 19724 

TELEDYNE CAMERA SYS. 131 N. Fifth Ave., Arcadia, CA 
91006, Tel: 818-359-8691, TELEX: 675-423; FSC No.: 
14440; EmpL: 96; SIs. Mg,: Roy Larson 

TELEDYNE CRYSTALONICS, Teledyne Industries, 
Inc.. 147 Sherman St, Cambridge, MA 02140, Tel: 617-
491-1670, TWX: 710-320-1196; FSC No.: 12498;MuHipJe; 
Sis. Mg,: David Hatfield; Dist. Mg,: W. J. Kilgarriff 

TELEDYNE/GEOTECH,3401 Shiloh Ad, Garland, TX 
75041, Tel: 214-271-2561, TELEX: 170584; FSC No.: 
99019; EmpL: 175 

TELEDYNE GURLEY, 514 FuMon SL P.O. Box 88, Troy, NY 
12181, Tel: 518-272-6300. TWX: 710-443-8156; SIs. Mg,: 
G. S. Gordon 

TELEDYNE INET, 2750 W. Lomfta Blvd, Torrance, CA 
90505, Tel: 213-325-5040, TELEX: 67-7228, FAX: 213-
534-2274; Empl.: 700; Sis. Mg': Fred Tamjidi 

TELEDYNE KINETICS, Div. of Teledyne, Inc.. 410 S. 
Cedros Ave., Solana Beach, CA 92075, Tel: 619-755-1181, 
TELEX: 62877770; Empl.: 100; SIs. Mg,: John Schuler 

TELEDYNE MICROELECTRONICS, 12964 Panama St, 
Los Angelas, CA 90066, Tel: 213-822-8229, 213-870-9631, 
TWX: 910-343-7436; FSC No.: 16170; EmpL: 1500; SIs. 
Mg,: W. Kennedy 

TEK-coM CORPORATION, 120 Charcqt Ave., Sen Jose, TELEDYNE MICRONETICS, 7155 Mission Gorge Rd, 
CA 95131, Tel: 408-435-9515, TELEX: 277216; FSC No.: San Diego. CA 92120, Tel: 619-583-3525, TWX: 910-335-
72242; EmpL: 23; ~Is. Mg,: Joseph Gaynor, Dist. Mg': 2065; EmpL: 120; Sis. Mg': S. Amarillas 
Robert E. Fasano 

TEKNATIONAL INOS, INC. 430 S. CUnlon Ave., 
Rochester, NY 14620-1103, Tel: 716-232-1291, FAX: 716-
232-1295; FSC No.: 24227; EmpL: 15; SIs. Mg,: J. D. 
Hochheimer 

TEKTITE CORP, 4657 Platt Ad, Ann Arbor, MI48108, Tel: 
313-971-9379; EmpL: 12; Sis. Mg,: Bob Sinelli 

TEKTONE SOUND & SIGNAL, 1331 S. Killian Dr. Lake 
Park, FL 33403, Tel: 305-644-2363, TELEX: 51-3438, FAX: 
305-645-1587; FSC No.: 59-1500771; EmpL: 70; SIs. Mg': 
Tom Hendricks; Oist. Mg,: Tom Hendricks 

TEKTRONIX, INC, P.O. Box 500, 76/260, Beaverton, OR 
97077, Tel: 800-635-9433, TWX: 910-467-8708; FSC No.: 
80009; EmpL: 17,000 

TEKTRONIX, CAE Systems Divison. 5302 Betsy Ross 
Drive, Santa Clara, CA 95052, Tel: 408-727-1234, TELEX: 
821378, FAX: 408-960-4622; EmpL: 300; SIs. Mgr: John 
Henrolin 

TEKTRONIX, INC, Display Devices Operation, P. O. 
Box 500, Beaverton, OR 97077, Tel: 503 627 6688 

TEKTRONIX, INC, Hybrid Components Operation, 
P.O. Box 500. Beaverton, OR 97077, Tel: 503-627-4220, 
TELEX: 151754, TWX: 910-467-8706; SIs. Mg,: Fred 
Gautreaux; Dist. Mg,: Walter Kalin 

TEKTRONIX-8IGNAL ANALYSIS UNIT, 1350 Dell Ave., 
No. 104, CampbeI( CA 95008, Tel: 408-374-6464, FAX: 
408-374-6467; Sis. Mg,: Rick Wills 

TELCOM INTERNATIONAL, INC. See Hadron. Inc. 

TELEDYNE MICROWAVE, 1290 Terra Bella Ave., 
Mountaih View, CA 94043, Tel: 415-966-2211, TWX: 910-
379-6939; FSC No.: 24022; EmpL: 500 

TELEDYNE PHILBRICK, Allied Dr. Rle 128, Dedham, MA 
02026, Tel: 617-329-1600, TWX: 71Q-348-6726; EmpL: 
250. 

~'" TELEDYNE RELAYS 

FAX: 213-779-9161 
TELEDYNE RELAYS, Teledyne, Inc., 12525 Daphne 

Ave., Hawthome, CA 90250, Tel: 213-777-0077, TWX: 91 0-
321-4610; FSC No.: 11532; SIs. Mg,: Tom Garland 
..... . . .. .... .. . .. .. ... . . .. .. .. . .. .. . . ... .. S·1598-1608 

LOCBl Sales Offices & Reps 
AL Huntsville, Advanced Comps. Mktg. •.. 205-881-5493 
P;z Scottsdale. Arcom SIs. .............•.. 602-947-5745 
CA Saratoga, Teledyne Relays ..•....••.. 408-996-9944 
CO Englewood, Thorson Rocky MIn. . . . • .. 303-799-3435 
CT Stratford, G. Rosen Co. ........•...•.. 203-375-5456 
FL Clearwater, HHP Assocs., Inc. ..•..•... 813-797-4447 
FL . Pompano Beach, HHP Assocs., Inc. .•. 305-971-5750 
FL Winter PI<, HHP Assocs., Inc. ........• 305-740-0320 
GA Doraville, Advanced Comps. Mklg. .... 404-448-7025 
IL Glen Ellyn, Teledyne Relays ...•...... 312-658-1090 
IN Kokomo, Schillinger Asso ............. 317-455-2706 
IA Cedar Rapids, S1an Clothier Co. •.•... 319-365-1717 
KS Olathe, G-Tron ...•.....•...••.•...... 913-829-0073 
MD Towson, Arbotek Assocs. ............. 301-825-0775 

TELEDY 
MA Marlborough, G. Rosen Co. .•..•...... 617-461-9277 
MN Minneapolis, S. Ciolhier Co. .. . . • . . . . . . 612-944-3456 
MO SL Louis, Rothkoph & Assocs. ....•... 314-961-4485 
NJ Cranford, Teledyne Relays............ 201-272-0020 
NM Albuquerque, Reptronix .•......•.....• 505-292-1718 
NY Mount Vernon, Friedman-Smfth EIctms. 

914-864-4866 
NY Syracuse, IA Hotze Co. ............•. 315-479-8841 
OH Deyton, J.C. Hofstatter Co. ....•......• 513-296-1010 
OH Medina, J.C. HofsIatter Co. ............ 216-241-4880 
OR Beaver1on, B & PSIs. ................. 503-641-3488 
PA Cherry HiI~ Vantage Sis. ......•.....•. 609-424-6777 
PA Hickory, J. C. Hofstatter Co. ........... 412-356-2305 
TX Austin, Kruvand Assocs. .............. 512-441-6777 
TX Dallas, Kruvand Asso. ................ 214-437-3355 
TX Houston, Kruvand Asso. .............. 713-78D-9710 
UT SaIl Lake CRy, Thorson Rocky MIn. ... 801-973-7969 
WA Bellevue. B & P Asso. . . . . . .. . . . . . . . . . . 206-454-6571 
Can calgary, Alb, Deskin Sis. .. . . . • . . . . . . .. 403-466-2106 
Can Edmonton. Alb, Deskin Sis. .........•. 403-466-2106 
Can Markham, Ont., Deskin Sis. .•.......... 416-475-1412 
Can Ottawa, Ont. Deskin Sis. . . . . . . . . . . . . .. 613-729-1099 
Can SL Lauren~ Que., Deskin Sis. ......•.. 514-331-2860 
Can Transcona. Man. Deskin Sis. ......... 403-466-2106 
Can Vancouver, Deskin Sis. .........•..... 604-324-6343 

LOCBl Distributors 
AL Huntsville, Pi~ EIctms. ........... . 
AL Huntsville, Time EIctms. ..........••.• 
P;z Phoenix, Wyle ........•............... 
P;z Tempe, Tirn&Arizona ................ . 
CA Agoura Hills, Time EIctms. ..•...•.•... 
CA Anaheim, Tirn&Anaheim ............. . 
CA Calabasas, WyIe ......•............... 
CA Chatsworth, Time ...............•..... 
CA Irvine, WyIe Dist Grp. ................ . 
CA Rancho Cordova, WyIe •.•......•.•... 
CA San Diego, Time ...•.....•............ 
CA Sen Diego, WyIe Dist Grp. ........... . 
CA Santa Clara, WyIe Dist Grp. •......... 
CA Sunnyvale, Tirn&N. Cal ............. . 
CA Torrance, Time-West ................ . 
CO Englewood, Time-Colorado .•.•...••.. 
CO Thornton, WyIe Dist Grp. •.•.......... 
CT Cheshire. Time ......•...•..•.....•... 
CT Orange. Milgray IConn .............. . 
FL Altamonte Springs, Pi~ Elctms. .. . 
FL Dania, Summft ..........•..•.....•.... 
FL Deerfield Beach. Pioneer ..•.....•.... 

205-837-9300 
205-721-1133 
602-249-2232 
602-967-2000 
818-707-2890 
714-937-<1911 
818-88Q-9000 
818-998-7200 
714-883-9953 
916-638-5282 
619-586-1331 
619-565-9171 
408-727-2500 
408-734-9888 
213-320-0880 
303-799-8851 
303-457-9953 
203-271-3200 
203-795-0711 
305-634-9090 
305-920-6253 
305-428-8877 

TEKTRONIX 

New and Used Electronic Test Equipment 
Sales • Service • Rental • Leasing 

21418 Parthenia St.. Canoga Park.CA 91304. (818) 998-6500 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

RENT/BUY 
ELECTRONIC 

TEST EQUIPMENT 

NBS • 
TRACEABLE 

LAB ON PREMISES 

30+ NAME BRANDS 
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TELEDY 
Fl Ft Lauderdale, Time-Florida ...... ,:.. 305-974-4800 
Ft 0t1and0, 1lme/0rland0 ............... 305-841-(1846 
Fl Winter PI<., Milgray/FIa ............•.. 30&647.5747 
GA. Atlanta,. ElectrI>-Air-Georgia ........... 404-351-3545 
GAAiIanta, Milgray ...........•........... 404-39:HI666 
GA Atlanta, Time EIctms. .•............••. 404-984-0126 
GA Norcross, I'ionMr ........•........... 404-448-1711 
GA Norcross, Time EIctms. ............... 404-448-4448 
IL Beosenville, Milgray ......• ,.......... 312-350-0490 
II.. EIkGroveViIIage.I'ionMr/Chlcago... 312-437-9680 
n. Wood Dale, Time EIctms. ..........•.. 31~10 
IN Indanapolis, I'ionMr/lndianapolis .... 317-849-7300 
KS 0ver1and PI<., Milgray(Kansas CIty..... 913-236-8800 
MO Columbia, MIIgray/Wash. .•..........• 3OHl2Hll69 
MD Columbia, Time EIctms. . . . . . .. . . . . . . .. 301-984-3090 
MD GaIthersburg, I'ionMr/Wash. ....•...• 301-921-(1660 
MA Burlington, Milgray/New England ..... 617-272~ 
MA Peabody. Tune EIctms. ............. :. 617-532-6200 
Ml Uvonia, I'ionMr/Mich. ................ 313-525-1800 
MN Eden Prairie, I'ionMr .........•....... 612-944-3355 
MN Edina, Time EIctms. ....•.........•... 612-835-1250 
MO St louis, Time EIctms. ... ; ............ 314-39H3444 
NJ MiIrIIon, MIIgray/DelaYlare Valley ..... 609-983-5010 
NJ Pinebrook, Time EIctms. .............. 201-882-4611 
NY Buffalo, Summit Dist ..........•...... 71&887-2800 
NY E. Syracuse. Time EIctms. ............ 315-432-0355 
NY Farmingdale, Milgray EIctms. ......... 516-420-9800 
NY Hauppauge, Time EIctms. ..... '" .•... 516-273-0100 
NY PiItsIord, Mllgray . . . . . . . . . . . • .. . . . . . . .. 716-385-9330 
NY Rochester, Summit Dist .............. 716-334-8110 
NC CharIoIta, I'ionMr .................... 704-527-8188 
OH Cleveland. Mllgray/Cleveland, ........ 216-447-1520 
OH Cleveland, I'ionMr/Cieveiand .....•.. 216-587-3600 
OH Dayton. I'ionMr IDayton .............. 513-236-9900 
OH DublIn, Time EIctms. ..•.............. : 614-761-1100 
OR Hillsboro. WyIe Dist Grp. ............. 503-640-6000 
OR Pqr\1aIId, Time EIctms. . . . . . . . . • . . . . . • . 503-884-3760 
PA Horsham, I'ionMr/Delaware Valley ... 215-874-4000 
PA King 01 Pruaaia, Time EIctms. . . . . . . . .. 215-337-Q900 
PA Pittsburgh, I'ionMr/Pittsburgh ...•..•. 412-782'2300 
TX Austin, I'ionMr ..•.....•..•........... 512-835-4000 
TX Austin, Time EIctms. ................•. 512-33~1 
TX Austin, WyIe ...........•......... , ..•. 512-834-9957 
TX carrolltown, Time EIctms. ............. 214-241-7441 
TX Dallas, Mllgray •.•..•.................. 214-248-1603 
TX Dallas, I'ionMr SId. .•. . • . . . . . . . . . • . . • . 214-386-7300 
TX Houston, I'ionMr EIctms. ...........•. 713-888-5555 
TX Houston. Time EIctms. .•.. , . . . . . . • . . . • 713-53<Hl6OO 
TX Houston, WyIe •..•.••..•. . . • . .• . • . . . . . 713-87~53 
TX Richardson, WykH)aIIas . . . • . . . . . . . . . . 214-235-9953 
UT Murray, MIIgray/Sait Lake EIctms. .... 601-261-1888 
UT Salt Lake CIty, WyIe Dist Grp. ........ 801-974-9953 
UT W. Valley CIty, Time EIctms. ...•..•... 801-973-8181 
WA Redmond, 1lme EIctms. •..•.......... 20&882-1600 
WA W. Valley CIty, Time EIctms. .......... 801-973-8181 
Can Calgary, Alb., Deskin Sis. .............. 403-466-2106 
Can Edmontoo\ Alb., Deskin Sis. ........... 403-466-2106 
Can Markham, On!., Deskin Sis. .•.......... 416-475-1412 
Can Ottawa, On!., Deskin Sis. ...•.......... 613-729-1099 
Can RIchmond, B.C, Deskin SIs. ........... 804-273-4963 
Can St Laurent, Que., Deskin Sis. ..•..•..• 514-331-2880 
Can Transcona, Man, Deskin Sis. ......... 403-466-2106 

TELEDYNE ROTOlITE. P.O. Box 398, Owen, WI 54460, 
Tel: 800-524-0105, 1WX: 71(}'986-3017; SIs. "'gr; J. F. 
StIckel 

TElEDYNE SEMICONDUCTOR. 1300 Terra BeII8 Ave., 
PO Box 7267, Mountain View, CA 9403!H267, Tel: 415-
988-9241,1WX: 91(}.379-6494, FAX: 415-967-1590; FSC 
No.: 15818; EmpL: 200 

I..ocBJ SeI9s Offices & Reps 
CA Agoura, Northern Tech. Sis. .•......... 818-991-(1091 
CA Mountain VIeW, T~ Semiconductor 

....................................... 415-988-9241 
CO Lakewood, CANDAL .....•.........••. 303-935-7126 
MO Owinco Mills, Waiken Hovel< ....•..••. 301-356-9500 
MA Norwood, Teledyne Semiconductor .•. 617-769-9420 
NJ Fairfield, Tech. Applications & MkIg.... 201-575-4130 
NY Rochester, Micro-Tech MkIg. ......... 914-338-7588 

I..ocBJ DIst1ibutots 
CA EI Monte, Marshall Inds. ..•........... 818-459-5500 
Can Pointe Claire, Que., Future............ 514-694-7710 

...,...TELEDYNE SOLID STATE 

FAX: 213-779-9161 
TELEDYNE SaUD STATE, A DiY. of Teledyne 

Relays, 12525 Daphne Ave., Hawthorne, CA 90250, Tel: 
213-777-oon,1WX: 91 (}.321-461 0; FSC No.: 63745; SIs. 
Mgr; Torn Garland ....•.••............... B.1602-1608 

Manufacturers· and SaleS Offi~.Directory 
Local SeJes Offices & Reps 

AL HUntsville, Advanced Camps. Mktg. ... 205-881-5493 
f\Z ScottSdale, Arcom Sis. ........•..•.... 602-947-5745 
CA saratoga, Solid State ................. 408-996-9944 
CO EngiewfJod, Thorson Rocky MIn. . . . . .. 303-799-3435 
CT StraHord, G. Rosen Co. ............... 203-375-5456 
Fl Ciealwater. HHP Assocs., Inc. .....•... 813-797-4447 
Fl Pompano Beach, HHP Assocs., Inc. ... 305-971-5750 
FL Winter PI<., HHP Assocs., Inc. ......... 305-74(}'0320 
GA Doraville, Advanced Cornps. MkIg. .... 404-448-7025 
IL Glen Ellyn,TeIedyne Solid State ...... 312-858-1090 
IN Kokomo, SchilNnger Assocs. .......... 317-455-2708 
IA Cedar Rapids, Stan Clothier Co. ...... 319-365-1717 
KS Olathe, C-Tron ....................... 913-829-0073 
MD Towson, Arbotek Assocs. ...... ,...... 301-825-0775 
MA Marlborough, G. Rosen Co. ........... 617-461-9277 
MN Minneapolis, S Clothier Co. ........... 612-944-3456 
MO St Louis, RothKopf & Assocs. ........ 314-961-4465 
NJ Cranford, T~SolidState ......... 201-272-0020 
NM Albuquerque, Reptronix . . . . . • . . . . . . . .. 505-292-1718 
NY Mount Vernon, Friedman-Sm~h Elctms. 

................•...................... 914-664-4866 
NY Syracuse, L A Hotze Co. .............. 315-479-6641 
OH Dayton, J. C. Hofstetter Co. ........... 513-296-1010 
OH Medina, J. C. Hofstetter Co. ........... 216-241-4680 
OR Beeverton, B &. P Sis. ................. 503-841-3466 
PA Cherry HII~ Vantage Sis. .,............ 609-424-6777 
PA Hickory, J. C. Hofmetter Co. ........... 412-356-2305 
TX Austin, Kruvand Assocs. ....... :...... 512-441-6n7 
TX Dallas, Kruvand Assocs. .............. 214-437-3355 
TX Houston, Kruvand Assocs. ............ 713-780-9710 
UT Salt Lake City, Thorson Rocky MIn. ... 801-973-7969 
WA Bellevue, B & P Assocs. .............. 206-454-6571 
Can Calgary, Alb., Deskin Sis. . . . . . . . . . . . . .. 403-466-2106 
Can Edmonton, Alb., Deskin Sis. ......•.... 403-466-2106 
Can Markham, On!., Deskin SIs. .•.......... 416-475-1412 
Can Ottawa, On!., Deskin Sis. .....•....... 613-729-1099 
Can St Laurent, Que., DeSkin SIs. ....•.... 514-331-2860 
Can Transcona, Man, Deskin SIs. .......•. 403-466-2106 
Can Vancouver, Deskin SIs. ..........•.... 804-324-6343 

Local Distributors 
AL Huntsville, Pion_ EIctms. ........ , . .. 205-637-9300 
AL Huntsville, Time EIctms. .............. 205-721-1133 
f\Z I'hoenix, WyIe ... ;..................... 602-249-2232 
f\Z Tempe, Time EIctms. •................ 602-967-2000 
CA Agoura Hills, Time EIctms. ............ 818-707-2890 
CA Anaheim, Time EIctms. ............... 714-937-0911 
CA Calabasas, WyIe ............•....... " 818-88(}'9000 
CA Chatsworth, Time Ek:trns. . . . • . . . . . . . .. 818-998-7200 
CA Irvine, Wyte Dist Co. .................. 714-863-9953 
CA Rancho Cordova, Wyle .....•......... 918-638-5282 
CA Sen Diego, Time EIctms. ....•.....•... 619-586-1331 
CA Sen Diego, WyIe Dist Grp. ..•.....•... 619-565-9171 
CA Santa Clara, WyIe Dist Grp. •......... 408-727-2500 
CA Sunnyvale, Time Ek:trns. . . . . . . . . . . . . .. 408-734-9888 
CA Torrance, Time EIctms. ...........•... 213-320-0880 
CO Englewood. Tone EIctms. .......... ,.. 303-799-8851 
CO Thornton, WyIe Dist Grp. ............. 303-457-9953 
CT Cheshira, Time EIctms. ...........•... 203-271-3200 
CT Orange, Miigray/Conn ......•........ 203-795-0711 
Fl Altamonte Springs. Pioneer EIctms. ... 305.!l34-9090 
Fl Dania, Summit. . . . . . . . . . . . . . . . . . . . . . .. 305-92(}.6253 
Fl Deerfield Beach.I'ionMr/FIorida ..... 305-428-88n 
Fl Ft Lauderdale, Tune Eictrns. .•.....•.. 305-974-4800 
Fl Orlando, Time EIctms. .............•.. 305-641-6565 
FL Winter PI<., Miigray/FIa. ......•........ 305-847-5747 
GA Atlanta, EIectro-Air/Georgia ....•..... 404-351-3545 
GA Atlanta, Miigray ........•..•.....•..... 404-393-9666 
GA Atlanta, Time EIctms. ................. 404-984-0126 
GA Norcross, I'ionMr .....•..•.....•..... 404-448-1711 
GA Norcross, Tune EIctms. ............... 404-448-4446 
IL Bensenville, Mllgray/Chicago •. . . . .•.. 312-35(}'0490 
IL Elk Grove Village, Pion_tChlcago . .. 312-437-9690 
IL Wood Dale, Time EIctms. .•. :......... 312-35(}.0610 
IN IndianapoUs,l'ionMr/lndianapolis .... 317-849-7300 
KS Overland PI<., Miigray/Kansas City .... 913-236-8800 
MD Columbia, Milgray/Wash. .•.....•..... 301-621-6169 
MD Columbia, Time EIctms................ 301-964-3090 
MD Gaithersburg, I'ionMr/Wash. •........ 301-921-0660 
MA Burlington, Milgray/New England ..... 617-272~ 
MA Peabody, Time Ek:trns. ............... 617-532-6200 
MI Livonia, I'ionMr/Mich. ........•....... 313-525-1900 
MN Eden Prairie, I'ionMr .....••.....•.... '612-944-3355 
MN Edina, Time EIctms. .......•....••.... 612-835-1250 
MO St louis, Time EIctms. ............... 314-391-8444· 
NJ MiIrIIon, Mligray/Delaware Valley. . . .. 609-983-5010 
NJ Pinebrook, Time EIctms. ......•....... 201-882-4611 
NY Buffalo, SummitDist ................. 71&887-2900 
NY E. Syracuse, Time EIctrn8. ....•....... 315-432-0355 
NY Farmingdale, MIIgray Eictrns. ....•.... 516-420-9600 
NY Haupauge, Time EIctms. " .•.......... 516-273-0100 
NY Pittsford, Miigray .•..•. ..•..•.•. ..•. . .. 716-385-9330 
NY Rochester, Summit Dist •..•.......... 716-334-8110 
NC Charlotte, I'ionMr .................... 704-527-8166 
OH Cleveland, Milgray/Cleveiand •......•. 216-447-1520 
OH Cleveland, I'ionMr/Cleveland ........ 216-587-3600 
OH Dayton, Pioneer/Dayton .............. 513-236-9900 
OH Dublin, Time EIctms. ..........•....... 614-761-1100 

OR Hillsboro, WyteOist Grp. . . . . . . . . . . . . .. 503-640-6000 
OR F'ortland, Time EIctms. ..... ; ..• ,...... 503-884-3780 
PA Horsham. I'ionMr IDalaware Valley . .. 215-874-4000 
PA King of Prussia, Time EIctms. ....•.... 215-337-Q900 
PI\ Pittsburgh, Pio~/Pittsburgh ........ 412-782-2300 
TX Austin, I'ionMr •.•................•.... 512-835-4000 
TX Austin, Time EIctms. ..........•.....•. 513-339-3051 
TX Austin, Wyle/Austin ............. !.... 512-834-9957 
TX Carrolltown, Time EIctms. ............. 214-241-7441 
TX Dallas, Milgray/Dallas .......•.•...... 214-248-1603 
TX Dallas, Pionaer SId ................... 214-386-7300 
TX Houston, Pion_ Eictrns. ............. 713-988-5555 
TX Houston, Time EIctms. .. . . . . . . . . . . . . . . 713-53<Hl6OO 
TX Houston, Wyle/Houston ..........•... 713-8~ 
TX Richardson, Wyle/DaiIas •.....•...... 214-235-9953 
UT Murray. Milgray/Sait Lake EIctms. .... 801-261-1888 
UT Salt Lake CIty, WyIe Dist Grp. .......• 801-974-9953 
UT W. Valley CIty. Time EIctms. •......... 801-973-8181 
VA Redmond, Tune EIctms. .•..••.•.....• 206-882-1600 
WA W. Valley City, Time EIctms. •......... 801-973-8181 
Can Calgary, Alb., Deskin .SIs.. . . . . . . . . . . . .. 403-466-2106 
Can Edmonton, Alb., Deskin Sis. ....•...... 403-466-2106 
Can Markham. On!., Deskin SIs............. 416-475-1412 
Can Ottawa, On\, Deskin Sis. .•..•......... 613-729-1099 
Can Richmond, B.C. Deskin Sis. ........... 804-273-4963 
Can StLaurent,Que., Deskin Sis. .•..•...... 514-331-2860 
Can Transcona, Man, Deskin Sis. ......... 403-466-2106 

TELEFUNKEN, See AEG Corp. 

TELEGENIX, INC, Div. of Inductotherm Industries. 
P.O. Box 5550, Cherry HlI~ NJ 06034, Tel: 609-424-5220, 
TELEX: 6651320 TELGIXUW; E"l'l: 85; SIs. Mg'; 
Thomas W. Unton 

TELEMECANIOUE, INC, Allied Contro~ 100 Relay Ad., 
Plantsville, CT 06479, Tel: 203-621-8771; FSC No.: 5945; 
EmpL: 1200; 'SIs. Mg'; Mark Freyermuth 

TELEMET, Geote~ Inc.. 25 Davids Or, HauppaUge, NY 
11788, Tel: 516-436-7260, 1WX: 51 (}'227-9850, FAX: 516-
231-7075; Empl: 35 

TELEPACIFIC ELECTRONICS CO. INC. n2 N. Twin 
Oaks Valley Road. San Marcos. CA 92069, Tel: 619-744-
4415, ESYLNK: 888065; EmpL: 25; SIs. Mgr; Vemen P. 
Cooke 

TELEPHONICS CORPORATION/PRO 
INSTRUMENTS, 770 Park Avenue, Huntington, NY 
11743, Tel: 516-549-6415/6102, 1WX: 51 (}'222-4494; 
FSC No.: 78711, 9NnO; E"l'l: 45; SIs. Mgr; Jeff Price 

TELESIS CONTROLS CORP, Box 5000, Chillocolhe, OH 
45801, Tel: 614-642-5000, TELEX: 24-5451. FAX: 614-
642-2037; Empl: 61; SIs. Mg'; Chuck Bennett 

TELE-TECH CORPORATION, P.O. Box 790, Bozeman. 
MT 59715, Tel: 406-586-0291, ESYLNK: 313-186, FAX: 
406-587-0653; FSC No.: 82759; EmpL: 40; SIs. Mgr; 
Charles Curtis 

TELETERMINAL CORP. Greenland, NH 03940, Tel: 803-
431-1200: EmpL: 13 

. TELEVISION EQUIPMENT ASSOCS. Box 393, So. 
Salem, NY 10590-0393, Tel: 914-783-8893, TELEX: 493 
0698; EmpL: 10 

TELKOOR ELECTRONICS INDUSTRIES, LTD, 510 
Broadhollow Rd., Sle. 307. Melvilla, NY 11747, Tel: 516-
752cQ992, TELEX: 961762, FAX: 516-42(}.1355; FSC /110.: 
S 5417; E"l'l: 400; SIs. Mg'; Arik Dolan; Disl. Mgr; Arik 
Dotan 

TEL-LABS 
TEL. LABS, INC" Sfernice, Inc_ 154 Harvay Ad., PO 

Box 375, Londonderry, NH 03053, Tel: 803-625-8994, 
1WX:. 71(}.22(}.1844, ESYLNK: 332592; FSC No.: 
94322;Multiple; ErnpL: 100; SIs. Mgr;Robert D. Brown 
.. .... . .. . ....... .. . .. .. ..... .... . . . .. .. .. A·1848, 2030 

Local Sates Offices & Reps 
f\Z Tempe, Semper Fi Sis., Inc. ...•....... 602-730-9553 
CA ChatSWorth, Raltech ......•........... 818-70(}.0933 
CA Del Mar, Chapman & Chapman ..•.... 619-755-0412 
CA Senta Clara, I-Squared, Inc. ........... 408-988-3400 
CO Denver, West, Inc. ... ,................ 303-4n-8180 
CT BIoomfield,F.s.l.; .....•.....•...•.... 203-243-3122 

802 North American offices only. For worldwide reps & distributors,. see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
FL St Petersburg, J.C.J. Assocs. ......... 813-343-2679 
K. Downers Grove, Richmar EIec. ~ 

. • . . . . . . • . . • . . • . . . . . . . . . . . . . . . . . . . . . . .. 312-968-0118 
IN Ft Wayne, Denton Mldg. .............. 219-48&-0665 
IA Hiawatha. Ard Sis. ...........•........ 31~393-6392 
MA Lowel~ F.8.L ..............•........... 617-45~7399 
MI Jackson, T.P.8. & Assocs. .. . . • . . . . . . .. 517-783-1722 
MN Plymouth, Dunlop ConslIs. ••.......... 612-544-1070 
NJ PIsca1away, R P. Luce & eo. ......... 201-752-8750 
NY HenrIetta. Ossmann Assocs. .......... 716-35~1200 
NY New Hyde PI<., R P. Luce & eo. ....... 51&-437-45SO 
OH Wooster, T.P.8. & Assocs. .. . . • . . . . . . . . 21 &-264-0971 
PA Wynnewood. Metz-Benham Assocs.. Inc. 

. . . •• . . • . . . • . . . . •• . . . . . . . . . . . . . . . • . . • . . 215-89&-7300 
TX Richardson. ~ Sis. eo. ....... 214-669-1500 
WA Bellevue, Olson Ferree & Assocs. . . . .. 20&-883-7792 
WI Butler, Richmar EIec. ~ ........... 414-781-1730 
Can MIssIssauga. Ont. Source EIctms.. Inc. 

41 &-67&-0830 

TELMOS. INC. Universal Semiconductor, Inc.. 1925 
Zanker Ad. San Jose, CA 95112, Tei: 408-436-1906, TWX: 
91 ()'338-7617, FAX: 408-436-1125; E~L: 65; SIs. Mgr: 
Stephen Pass; Dist. Mgr: Stephen Pass 

mONIC/BERKELEY, Berkeley IneIs. Inc. P.O. Box 
277, Laguna Beach. CA 92652. Tei: 71+49+9401, FAX: 
71+497-7331; FSC No.: 04423; Ernpi.: SO; SIs. Mgr: 
Christopher Chrissie 

TELPAR, INC., 4137 Billy Mnchell Ad. Box 796, Addison. 
TX 75001, Tel: 214-233-6631, TB.EX: 73-2561, FAX: 214-
233-8947; Ernpi.: 28; SIs. Mgr: Wm. Konrad ... [)O1107 

TEl TEC, INC. 7890 12th Ave. S. Minneapolis. MN 55425, 
Tel: 612-85+9177, TB.EX: 42-301; FSC No.: 57856; 
Ernpi.: 5; SIs. Mgr: Dick lewis; Dist. Mgr: Dick Lewis 

MI Warren. Dietrich & Assoc. ............. 313-751-4990 
MO Blue Springs. Tenney Engrg., Inc. ..... 81 &-22~7667 
NJ Union. Tenney Engrg, Inc ............. 201-68&-7870 
NY Fayetteville, M. P. Andrews ........... 315-637-3144 
OH Cincinnati, Dietrich & Assoc. .......... 513-96+8924, 
OH Independence, Dietrich & Assocs. . . . .. 21 &-642-7965, 
PA Pittsburgh. Dietrich & Assoc. .......... 412-892-2992 
TX Garland, Carey, McMahill & Zerbe Co. 

21+681-1414 

TENOR COMPANY, 17020W. Rogers Dr, New Berlin, WI 
53151, Tei: 414-782-3800, FAX: 414-782-0005; EmpL: 30; 
SIs. Mgr: P. Yoblin; Dist. Mgr: P. Yoblin 

TENSOlfTE COMPANY, Subsidiary of Carlisle Corp. 
Old Post Ad. Ale. 9A. Buchanan. NY 10511, Tel: 914-737-
5600, TWX: 71 ()'573-2341; EmpL: 210; SIs. Mgr: William 
Dungan; Dist. Mgr: Jack Swindle 

TENSOR, Box 14643, Austin, TX 78761, Tei: 512-251-4131, 
TB.EX: iTT 4940124; EmpL: 20 

TEN-TEC, INC. Industrial Pari<, Sevierville, TN 37862, Tel: 
615-453-7172, TB.EX: 261337 ACTAUR; Empl: 110; SIs. 
Mgr: Joe Redwine 

TEPRO OF FLORIDA. 2606 Enterprise Ad. Clearwater, FL 
33575, Tei: 813-79&-1044; FSC No.: 15915; EmpL: 97; Sis. 
Mgr: 'Roger C. Mayo; Dis!. Mgr: Beverly Mayer 

TERADO, 1068 Raymond Ave., St Pau~ MN 55106, Tel: 612-
64&-2868; Empl: 12; SIs. Mgr: Don Munson; Dist. Mgr: 
Frad Munson 

TERADYNE CONNECTION SYS. 44 Simon SL Nashua, 
NH 03060, Tel: 603-~5156, TWX: 71()'228-1431; FSC 
No.: 31413; Empl: 1,100; Sis. Mgr: D. Murphy 

TElTONE, 10801-120 Ave. NE, Kirkland, WA 98033, Tel: TERMiNAl DATA CORP., 15733 Crabbs Branch Way, 
20&-827-9626, TWX: 91 ~2B62; Ernpi.: 450; SIs. Mgr: Rockville, MD 20855, Tel: 301-921-8282; Empl.: 18 
D. E Johnson; Dist. Mgr: Mike Arndt 

TElTRON, INC. 2 Riga Lane, Birdsboro, PA 19506, Tel: 
2,5-582-27", TB.EX: 4990B05, FAX: 215-582-0651; 
FSC No.: 28287; Ernpi.: 20 

lEMESCAl/EDWARDS HIGH VACUUM 1NTl, The 
BOC Group, Inc.. 2850 Seventh SL Berketey, CA 94710, 
Tel: 415-641-5720, TWX: 91 ()'366-7366; Empl: 200 

TERMiNAl SYS. See A & B Technical Services 

TERRA TECHNLG. CORP. 3860 148th Ave. N.E, 
Redmond. WA 98052. Tel: 206-683-7300, TELEX: 15-
2070, FAX: 206-B82-14 i 2; SIs. Mgr_' Greg Hoyle, SIs. Mgr. 

TEST & MEASUREMENT SYSTEMS, INC. 2934 
Corvin Drive, Santa Clara, CA 95051, Tel: 4OB-72()'8877, 
TELEX: 297564 TEAM UR, FAX: 4OB-72()'9643; SIs. Mgr: 
BoBjamo • 

TEXAS 
TN Memphis. Accrabond. Inc. . . . . . . . . . . . .. 601-895-4460 
TX Austin. R, S. Hughes Co. Inc. ......... 512-835-2622 
TX Dallas. R S. Hughes Co. Inc. ......... 214-351-2300 
TX EI Paso, R S. Hughes Co. Inc. ........ 915-593-5533 
TX Houston. R S. Hughes Co., Inc. ....... 713-691-5444 
UT Salt Lake cny, R, S. Hughes Co., Inc. .. 801-973-4211 
WA Seattle, R S. Hughes Co., Inc. ......... 206-767-4463 

TETRAGENICS, 55E Granna, P.O. Box 1338, Butte, MT 
59701, Tel: 40&-782-9161, FAX: 406-782-8405; Empl: 40; 
Sis. Mgr: Jack Dunn 

TeHex Instruments 

FAX: 215-539-8005 
TETTEX INSTRUMENTS, INC" P.O. Box 281, Fairview 

Viliage, PA 19409-0281, Tel: 215-53~050, TB.EX: 753-
899 TETTEX; Empl: 100; Sis. Mgr: Geo<ge A. Przybys 
.. . . . . . . . . . . . . . .. . . .. . .. . .... ... .. . .. .. . . .. [)O1328-1328 

Local Sales Offices & Reps 
CA Downey, Randolph Inds..lnc. ......... 213-803-1407 
CO P8I1<er, Equal EIec.. Inc. ............... 303-641-8962 
FL Daytona Beach Shoras. W. Rihrn Assoc.. Inc. 

....................................... 90+761-7130 
IL Hawthorn Woods, Ryan & Assoc. Inc. 

IL Hawthorn Woods, Ryan & Assocs., Inc. 

NJ Englewood, M. J. Saavy & Sons. Inc. .. 
NY Syracuse, M. J. Saavy & Sons. Inc. ... . 
NY Syracuse, M.J. Saavy & Sons. Inc ..... . 

.PA Devault, M J. Seavy & Sons. Inc. .... . 
TX Houston, R, D. Erb Co., Inc. ........ ". 
TX San AntoniO, R D. Erb Co. Inc. ...... . 
WA Mercer Island, Thomson SIs. ......... . 
Can Lachine, Que., Electrodesign Ltd ..... . 
Can Que./Montrea~ Les Ventes ELBY .... . 

312-438-2905 

312-438-2905 
201-871-4343 
315-488-0064 
315-488-0064 
215-56+3692 
713-497-8665 
512-73+8221 
206-232-7686 
514-63&-4838 
514-367-2097 

TEVELEC, LTD. 977 Pantera Drive, Mississauga. Ontario, 
Canada L4W 2W6, Tel: 41&-624-5241, FAX: 416-825-
2462; Empl: 25; Sis. Mgr: Chris Cottrell; Dis!. Mgr: Earl 
Echlin 

TEMP-FlEX CABlE, INC. 11 Depot Street, S. Grafton, MA 
01560, Tei: 617~59B7, FAX: 617-839,4128; E~L: 12; 
SIs. Mgr: P. Raymond Baril 

TEXAS INSTRS., INC. Box B09066, Dallas, TX 75380, Tel: 
TEST PROBES, INC. 9178 Brown Deer Rd, San Diego, CA BOo-232-3200 (ext 700), TWX: 91 ()'867-4702; Empl: 

92121, Tel: 61~5~197, TELEX: 188946; FSC No.: 80,000 
TEMPIL DIV. Big Three Inds., Hamilton Blvd, S. Plainfield, 

NJ 07080, Tel: 201-757-8300, TB.EX: 13&-662, FAX: 201-
757-9273; Empl: 38; SIs. Mgr: A. P. Jeanguenin 

TEMPO INSTRUMENT, INC. 87 Modular Ave., 
Commack, NY 11725, Tei: 51&-66+3700, TWX: 51()'22&-
3787; FSC No.: 07031; Ernpi.: 205 

TEMPOSONICS, MTS Sys. Corp. 111 East Ames Ct.. 
Plainview, NY 11803, Tel: 51&-~19SO, TWX: 51()'22&-
3787; SIs. Mgr: Rudy l-'" 

TEMPTRONIC CORPORATION, .55 Chapel SL Newton, 
MA02158, Tel: 617-~2501, TB.EX: 200-119TEMP UR; 
Ernpi.: 1000; SIs. Mgr: Peter Johnson 

TENNELEC, 601 oak Ridge Tpke., oak Ridge, TN 37830, 
Tel: 615-483-6405, TWX: 81()'572-1018, FAX: 615-483-
5891; Empl: 96 

FAX: 201-686-7971 
TENNEY ENGINEERING, 109 Springfield Ad:, Union, NJ 

07083, Tel: 201-886-7870, TWX: 71 ()'9B5-4725; Empl: 
204 ......•.•......•..•..•................•..... [)O1189 

Lccal ~ Offices & Reps 
CA Chatsworth, Environment Assocs. . . • .. 818-709-1230 
CA Santa Clara, Tenney Engrg., Inc. ...... 4OB-47B-0388 
CO Englewood, Tenney Engrg., Inc. .•..... 303-798-0955 
FL Winter Springs. Equip. Sis. ............ 3Q5-699.4053 
IL Des Plaines, Tenney Ervg,1nc. ...... 312-899-3190 
MD Wheelan, Brirnberg Sis. .••.•.. . .. . .. .. 301-948-2670 
MA Littleton, Tenney Engrg., Inc. .......... 617-466-3577 

FK95-3136706; Sis. Mgr: Hal Wardein; Dis!. Mgr: Hal 
Wardein 

TESTRONICS, 1601-100 N. Glenville Dr. Richardson, TX 
75081, Tel: 214-238-8378, FAX: 21+68()'2061; FSC No.: 
62236; Empl: 30 

~H---
FLUOROCARBON ETCHANT & ETCHING SERVICE 

FAX: 602-527-0584 
TETRA-ETCH, W. L Gore & Associates, Inc. lS05 

North Fourth SL P.O. Box 1389, Flagstaff, AZ 86002, Tel: 
602-52&-1290 

LocBI Sales Offices & Reps 
AZ Flagstaff, W. L Gore & Assocs., Inc. ... 602-52&-1290 
DE Newarl<, W. L Gore & Assocs.. Inc. .... 800-441-9972 

LocBI Distribu/olS 
AZ Phoenix. R S. Hughes Co., Inc. ....... 602-2~00 
CA Gardena, R S. Hughes Co., Inc ........ 213-515-4862 
CA Los Angeles. R S. Hughes Co. Inc. ..... 213-245-1221, 

818-500-1221 
CA oakland, R, S. Hughes Co. Inc. .....•. 415-652-5044 
CA Riverside, R S. Hughes Co, Inc. ...... 714-787-9966 
CA San Diego. R S. Hughes Co. Inc. ..... 61 ~578-9B60 
CA Santa Ana, R, S. Hughes Co. Inc. ..... 714-75+7733 
CA Sunnyvale, R, S. Hughes Co., Inc. ..... 408-73~3211 

CO Denver, R S. Hughes Co., Inc. ........ 303-371-9440 
CT Glastonbury, V.I.E IntI., Inc. .. . . . . . . . • .. 203-65~ 1399 
FL Ft Lauderdale, R S. Hughes Co. . . . . .. 305-465-1415 
FL Jacksonville, R S. Hughes Co. , . . . . . .. 90+642-8493 
FL Orlando, R, S. Hughes eo. ............ 305-855-2440 
FL Tampa, R, S. Hughes eo. ............. 813-62&-3117 
MN Plymouth, Midwest Circun Supply. . . .. 612-55~ 7793 
OR Portland, R S. Hughes Co., Inc. ....... 503-28+0777 

TEXAS .. -
INSTRUMENTS 

FAX: 508-699-1610 
TEXAS INSTRUMENTS, Con~or Sy,dems 

Division, 34 Forest Street, Attleboro, MA 02703, Tei: S08-
69&-3800, 5OB-6~, TB.EX: 92-7708, TWX: 71()' 
34&-0566 .•.............. a.1027-1029; C·156B-1573 

LocBI Sales Offices & Reps 
TX Dallas, Texas Instruments ............ 214-995-6611 

TEXAS INSTRS., pata Sys. Group, P. O. Box B09063, 
Dallas, TX 753B().9063, Tei: 1-800-527-3500, TB.EX: 
73324 TEXINS DAL., TWX: 91()'867-4702; EmpL: 80,696 

TEXAS INSTRS. Matis. & Controls Grp. 34 Forest SL 
Attleboro, MA 02703, Tel: 617-69&-3800, TELEX: 92-7708, 
TWX: 71 ()'34&-0566 

TEXAS INSTRUMENTS, Datallmage Sensing 
(Opto), P.O. Box 655474 MS 6206, Deilas. TX 75265, Tel: 
214-995-6611; TWX: 91()'867-4702; EmpL: 80,000 
Worldwide; SIs. Mgr: Tom Lantzsch; Dis!. Mgr: Mike 
Fletcher -

TEXAS OPTOELECTRONICS, INC. 714 Shepherd Dr. 
Garland, TX 75042, Tel: 21+497-0065, TWX: 51().6O(). 
3654, FAX: 214-27&-8059; FSC No.: 63034; Empl: 70; SIs. 
Mgr: Michaei Bend6r 

TEXAS TRANSFORMER CORP. P.O. Box 220, Plano, 
TX 7S074, Tei: 214-424-1581; FSC No.: 1181; Empl: 80; 
Sis. Mgr: Felix SrOOh 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 803 



TEXET 

TEXEi SEMICONDUCTORS, 301 Texet Dr, Allen, TX 
75002, Tel: 214-727-1111, TWX: 203943 TEXET UR; Sis. 
Mg,: Kent Paris; Dist. Mg,: Bill Bamsch 

7/EXfv1ATE: INC 

FAX: 619-481-5193 
TEXMATE, INC., 348 S. Cedros Ave., P.O. Box 2000, 

Solana Beach, CA 92075, Tel: 619-481-7177, TElEX: 279-
247, TWX: 910-322-1738, ESYlNK: 62035141; EmpL: 36 
.. . . .. . . . .. . . .. .... ... .. .. . .. . . ... . .. .. . ... 001402-1403 

Texmate employs no sales reps or local salesmen in the 
USA Instead we oller factory direct contact, fast delivery, 
and lower prices. . 

Local Sales Office$ & Reps 
Inti Taiwan/Taipei, Texmate Taiwan ........... 595-0316 
Inti UK/Guernsey ChnnL lsi, Texmate Ltd 

........................................ (0481) 53131 
Inti UnHed Kingdom/W. Midlands, Hobut/Texmate 

. . .. . .. . . . . . . . .. . . .. .. .. . .. . .. . . . . .. ... (0922) 640003 

Local Distributors 
Inti Asia/Taipei, Texmate Inc. (Taiwan Branch) 

. . .. . .. . . . . . . . . . . . .• . . . .. .. . . . . . . . . . .. 886-2-5917865 
Inti Australia, Braemac Ply. Ltd ................ 669 3255 
Inti France/Paris, AK Electronique ............ 575-53-53 
Inti Spain/Barcelona, Fema Electronica SA ... 6923519 
Inti W. Germany/Quickbom, Alfred Naye Enatechnik 

............................................ 106 6121 
Can Edmonton, R. H. Nichols Co. Ltd. . . . .. 403-432-7746 
Can Montreal, R. H. Nichols Co. Lid. ....... 514-337-0425 
Can Ottawa, A. H. Nichols Co. Lid. ......... 613-23&-7077 
Can Sweden/Skarholmen, Amerikanska Teleprod 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... 87 100620/109950 
Can TorOOto, A. H. Nichols Co. Lid. ........ 416-851-8671 

TEXSCAN INSTRUMENTS, Texscan Corporation, 
3169 N. Shadeland, Indianapolis, IN 46226, Tel: 317-545-
4196, TElEX: 27-2110,TWX: 810-341-3184, FAX: 317-
547-2496; FSC No.: 23042; Empl.: 160; Sis. Mg,: John 
Shaw, SIs./Mktg. Mgr.; Dist. Mg,: John Shaw 

TEX-TECHS CONNECTORS, Norwesco, 2633 Plastics 
Dr, Gastonia, NC 28053, Tel: 704-866-9161, FAX: 704-
867-0577; Empl.: 150; Sis. Mg': A. Prindle; Dist. Mg': A. 
Prindle 

TEXTOOL TEST & INTERCONNECT PRODS. 
DEPT., 3M Electronic Products DiviSion, 1001 
Fountain Parkway, Grand Prairie, TX 75050, Tel: 214-647-
0392; Sis. Mg,: Jim Stoddart 

TEXTRO, P.O. Box 381, Greer, SC 29652-0381, Tel: 803-
879-0752; EmpL: 15; Sis. Mg': FrankPeliatt 

T -F ELECTRONICS, 4903 Commercial Park Dr, Austin, TX 
78724-2638, Tel: 512-92&-8926, TElEX: 986 306, FAX: 
512-92&-8210; FSC No.: 50307; EmpL: 6 

THALER CORP, 10940 N. Stallard PI, Tucson, AZ 85737, 
Tel: 602-742-5572, TELEX: 825193; FSC No.: 70770; 
EmpL: 7; SIs. Mgr: Monika Olschewski 

THERMACORE' INC., 780 Eden Road, Lancaster, PA 
17601, Tel: 717-569-6551, FAX: 717-569-4797; Empl.: 44; 
Sis. Mg,: Don Emst ........................... C.1698 

Theta·J 
Over " La~~~st 8. 000. 000 Relay & 

Relays & • • SWitches 
SWitches . Distributor 
In Stock In the World 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

Manufacturers and S8lesOffices Directory 
Local Sales Offices & Reps 

CA San Franciso, Shaw-Tech ............ 415-961-4775 
MA Lexington, Zieco Inc. ......•.........•. 617-86t-83oo 

THERMAL AMER. FUSED QUARTZ, Route 202, 
Montville, NJ 07045, Tel: 201-334-7770, FAX: 201-334-
4523; EmpL: 65; Sis. Mg,: GA Miller 

1bermallOy Inc. 
The Innovator in semiconductor accessories. 

FAX: 214-241-4656 
THERMALLOY, INC.,2021 W. Valley View. P. O. Box 

810839, Dalles, TX 75381-0839, Tel: 214-243-4321, 
TELEX: 203965; Empl.: 246; Sis. Mg,: Larry Marshall; Dist. 
Mg,: Lisa Wilson .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... C.1689 

Local Sales Offices & Reps 
AL HuntsVille, Montgomery MkIg., Inc. .... 205-830-0498 
AZ Phoenix, Integrated Sys. & OVc. SIs. ... 602-971-6251 
CA Mountain View, Slr!llJbe Assocs. ...... 415-964-8528 
CA San Diego, Interstate Mktg. Assocs. ... 619-693-3220 
CA Woodland Hills, Interstate Mklg. Assocs. 

....................................... 81&-883-7606 
CO Denver, Lindberg Co. ................. 303-75&-9033 
FL Maitland, EIA, Inc. .................... , 305-660-9600 
GA Norcross, Montgomery Mklg., Inc. ..... 404-447-612,\ 
ID Boise, N. A. Schultz Co .......•...... " 20&-377-8686 
IL Elk Grove Village, oasis Sis. Corp. .... 312-640-1850 
IN Ft Wayne, A.O. Wh~eseIl & Assocs. .. 219-432-5591 
IN Indianapolis, RO. WhHesell & Assocs. 

· • .. . .. .. . .. .. .. . .. . .. . .. . .. . . . . . . . . ... 317-359-9283 
IN Kokomo, A.O. Wh~esell & Assocs. .... 317-457-9127 
KS Overiand Park, Spectrum SIs. ......•.. 913-648-6811 
KY Peewee Valley, A.O. WMesell & Assocs. 

....................................... 502-241-1441 
MI Grand Blanc, A. O. WhHesell & Assocs. 

· .. .. .. . .. . .. . . .. . . . .. .. . . . . . .. . . .. . ... 313-695-0770 
MI Grand Rapids, A.O. WhHesell & Assocs. 

· .. .. .. . .. . .. .. . . .. . .. .. . . . . .. .. . .. . ... 616-942-5420 
MI Southfield, A.O. WhHesell & Assocs. .. 313-559-5454 
MI St Joseph. A.O. Whitesell & Assocs... 616-983-7337 
MN Minneapolis, Comslrand, Inc. . . . . . . . . .. 612-78&-9234 
MO Hazelwood, Spectrum SIs. ............ 314-731-5151 
NH Salem, Sales Engrg. Co, Inc. . . . . . . . . . . 803-893-5521 
NJ Cherry HiI~ Trinkle SIs., Inc. ........... 609-795-4200 
NM Albuquerque, Lindberg Co. . . . . . . . . . . .. 505-861-1006 
NY tthaca, Bob Dean, Inc. ................ 607-257-1111 
NY MelVIlle, Gorntronic Assocs. ........... 516-249-0505 
NY Wappinger Falls, Bob Dean, Inc. ••.... 914-297-6406 
NC Raleigh, Montgomery Mktg., Inc. ...... 919-851-0010 
OH Cincinnati, A.D. Wh~esell & Assocs. ... 513-521-:1290 
OH Cleveland, A.O. WhHesell & Assocs. .. 216-447-9020 
OH Columbus, A.O. Wh~esell & Assocs ... 614-868-9398 
OH Dayton, R.O. WhHesell & Assocs. ..... 513-28&-9546 
OK Tulsa, Ion Assocs. .................... 91 &-664-0186 
OR Beaverton, N. A. Schultz Co. .......... 503-643-1644 
PA Pittsburgh, RO. Whitesell & Assocs. .. 412-963-6161 
TX Austin, Ion Assocs. ................... 512-331-7251 
TX Grand Prairie, Ion Assocs. ............ 214-647-8225 
TX Houston, Ion Assocs. ................. 713-537-7717 
UT Salt Lake cny, Lindberg Co. .......... 801-277-2643 
WA Bellevue, N. A. Schultz Co. . .. . . . . . . . .. 206-454-0300 
WI Brookfield, Oasis Sis. Corp. .•. ;....... 414-782-6660 
PR San Juan, Electronic Tech. SIs., Inc. .,. 809-720-3661 
Can Mississauga, On!., Tech-Trek Ltd ..... 416-23&-0319 

THERMAl< WIRE CORP, 32-02 Linden P~ Flushing. NY 
11354-2897, Tel: 71&-939-8300, TELEX: 645587, TWX: 
710-582-2551; FSC No.: 12814; Empl.: 220; SIs. Mg': A. 
Prusak 

FAX: 419-756-4542 
THERM-o-DISC, INC., Sub. Emerson Elec. Co, 1320 

South Main St, P. o. Box 3538, Mansfield, OH 44907, Tel: 
419-758-5911, TELEX: 987455 

THERMODYNE INTERNATIONAL LTD, 20850 S. 
Alameda, Long Beach, CA 90810, Tel: 213-803-1976; FSC 
No.: 29724; EmpL: 100-120; SIs. Mg,:Walter Wo~ 

THERMO ELECTRIC, 109 Fifth St, Saddle Brook, NJ 
07862, Tel: 201-843-5800, TELEX: 178127, FAX: 201-643-
7144; ErnpI.: 375 

THERMOELECTRICS, See TECA 

THERMOLAB, 14713 KeswickSt, N. Hollywood, CA 91605, 
Tel: 81&-787-4084; FSC No.: 09152 

THERMOMETRICS, INC, 808 U.s. Hwy. 61, Edison, NJ 
08617-4695, Tel: 201-287-2870, TELEX: 844-387, FAX: 
201-287-8847; FSC No.: FSCM 58090; EmpL: 150; Sis. 
Mgr: John Carter, Jr. 

THERMONICS, INC, 3350 Scott Blvd., Bldg. 32, Santa 
Clara, CA 95054, Tel: 408-496-6838, TElEX: 172-353; Sis. 
Mg': Curt Blackmon; Dist. Mg': Curt Blackmon 

THERMOSEN, P.O. Box 1254, Stamford, cr 06904, Tel: 
203-324-6125, TElEX: 965846, FAX: 203-325-0798; FSC 
No.: 00428; Empl: 33 

Local Sales Offices & Reps 
CA San Carlos, Elctm. Engrg. Assoc. ..... 415-593-2189 
CA . Santa Monica, REP Assoc. . . . . . . . . . . . . 213-452-3445 
CO Denver, Lindberg Co. ................. 303-758-9033 
FL Plantation, Electro Mechanical Standards 

.•..•....•...•.....•................... 305-587-7146 
MA NeWlon, Normall Assocs. ............. 617-969-5478 
MN Minneapolis, Intl Sis. Co........ ....... 612-831-6423 
MO St Louis, Abrams & Assocs. .......... 314-579-0447 
NM Albuquerque, Lindberg Co. • . • . . • . . . • . . 505-861-1006 
OH Cincinnati, John O. Olsen Co. ......... 513-922-8685 
OH Cleveland, John O. Olsen Co. .. . . . . . .. 216-662-3454 
OR Beaverton, Advanced Power Prods. . .. 503-646-0994 
PA Glenside, EIcom, Inc. ................. 215-885-1715 
PA PIttsburgh, John O. Olsen Co. . . . . . . . . . 412-279-2550 
UT SaUake cny, Lindberg Co ........... 801-477-2643 
VT Bennington, Magyar Assocs. . . . . . . . . . . 802-442-5858 
WA Redmond, Advanced Power Prods. ... 206-885-0861 

THERMOTECH, Div. of FL Industries, Inc, 1203 S. 5th 
St, Hopkins, MN 55343, Tel: 612-933-9400. TElEX: 29-
0414; EmpL: 605; Sis. Mgr: Gene Christiansen 

THERMOTRON INDUSTRIES, A Venturedyne, Ltd 
Co,291 Kollen Park Dr, Holland, M149423, Tel: 616-392-
1491, TWX: 810-292-6164, FAX: 616-392-5643; Sis. MgT: 
John Condon/Don Lindeman 

THETA-J CORPORATION, 8 Corporate PI., 107 Audobon 
Rd., Wakefield, MA 01880, Tel: 617-246-4000,'TELEX: 681-
7300, FAX: 617-246-1358; Empl: 75; SIs. Mg,: William 
Riedel 

THICKFILM INTERNATIONAL, At 1-Box 85-0, Indian 
Head, MD 20640, Tel: 301-375-7400; EmpL: 21; SIs. Mg,: 
P.Gundotra 

THIELEX PLASTIC CORP., See ITW Thielex 

THINCO DIV, HULL CORP, Davisville Ad., Hatboro, PA 
19040, Tel: 215-672-7800. TElEX: 850-296-3800, FAX: 
215-672-7807; FSC No.: 06405; EmpL: 8; SIs. Mgr: John 
LHull 

THIRD DOMAIN, INC, P.O. Box 17568, Tucson, AZ 85731-
7568, Tel: 602-290-1820, TElEX: 275008; EmpL: 11; SIs. 
Mgr: Kel" Dayton 

THIRD WAVE INSTRUMENTS, INC, 288 B Cambridge 
St,~rlington, MA 01803, Tel: 617-273-0779, TElEX: MCI 
6503065552; EmpL: 12; SIs. Mg,: Daniel C. Wiswell 

THOMAS & BETTS CORPORATION, 1001 Frontier 
Road. Bridgewater, NJ 08607, Tel: 201-685-1600, TElEX: 
324899. TWX: 701-480-9230, FAX: 201-707-2704; FSC 
No.: 59730; Empl: 2000; SIs. Mgr: Rich Kampf 
. . . . . . . .. •. . .. .. . . .•. . . . .•..•. . . . ..•..•.... C·1575-1577 

Local Sales Offices & Reps 
CA Irvine, Thomas & Betts Corp. ......... 714-476-0430 
CA San Jose, Thomas & Betts Corp. ..... 40&-248-9111 
IL Naperville, Thomas & Betts Corp. ..... 312-357-0404 
MA Norwell, Thomas & Betts Corp ........ 617-871-6204 
Can Mississauga, On!., Thomas & Betts Corp . 

.................... ............ ....... 41&-88&-1010 

Local Distributors 
AL Huntsville, Hall-Mark . . . . . . . . . . . . .. . . .. 205-837-8700 
AL Huntsville, Marshallinds. ............. 205-881-9235 
AZ Phoenix, EIctm. Supp. .. .. .. .. .. .. .. .. . 602-276-1199 
AZ Phoenix, Hall-Mark ................... 602-437-1200 
AZ Tempe, TI.me EIctms. ................. 602-967-2000 
CA Anaheim, TIme EIctms. ............... 714-937-0911 
CA Canoga PI<., Hai~Mark ................ 81&-716-7300 
CA ChatsVllorth, TIme Elctms. ...... .. .. ... 81 &-99&-7200 
CA Citrus Hgts., Hall-MarklSacramento .. 916-722-8800 

804 North American offices only. For worldwide reps & distributors, see VoI.W. EEM 1988 



Manufacturers and Sales Offices Directory TOCOS 
CA EI Monte, Marshall EIcIms. •. . . . . . . . . .. 818-442-7204 
CA Irvine, Marshall EIcIms. ............... 714-859-5050 
CA Milpitas, Marshall EIcIms. •............ 408-493-9600 
CA Riverside,EIcIm. Supp. .....•......... 714-883-7300 
CA Sacramento, Marshall EIcIms. .....•.. 916-635-9700 
CA San Diego, HaI~MIIIk ..............•.. 61 9-261H 201 
CA San Diego, Marshall EIcIms. .......... 619-578-9600 
CA San Diego. Time EIcIms. . • . . • . . . . . • . .. 619-586-1331 
CA San Jose, HaI~MIIIk .................. 408-432-0900 
CA Sunnyvale, Time Elctms. .•.. . . . . . . • . .. 408-734-9888 
CA Torrance, HaI~1IIk ..•..•........• :.. 213-217-8400 
CA Torrance, Time EIcIms. .....•......•.. 213-32lHl88O 
CA Tustin, HaI~1IIk .................•... 714-669-4100 
CO Englewood, HaI~1IIk ...•............ 303-790-1662 
CO Englewood, Time EIcIms. .........•... 303-799-8851 
CO Thornton, Marshall Inds. ...•...•..•... 303-451-8383 
CT Cheshire, Time EIcIms. .....•.....•... 203-271-3200 
CT Wallingford. Marshall EIcIms. .....•... 203-265-3822 
FL AHamonte Springs, Pioneer ........... 305-834-9090 
FL Clearwater, HaI~MIIIk . . . . . . . . . . . . . . . .. 813-530-4543 
FL Deerfield Belt, Pioneer ............... 305-428-8877 
FL Ft Lauderdale, Time EIcIms. .........• 305-974-4800 
FL Orlando, HaI~ . . . . . . . . . • . . . . . . . . .. 305-855-4020 
FL Orlando, Time EIcIms. ........•......• 305-841-6565 
FL Pompano Belt, HaI~MIIIk ............. 305-971-9280 
GA Atlanta. Time EIcIms./ Atlanta ......... 404-44&-4448 
GA Norcross, HaI~MIIIk .................. 404-447-8000 
GA Norcross, Marshall Elctms. ........•.• 404-923-5750 
IL ChiC8jlO. Hal~MIIIk ........•.......... 312-860-3800 
IL Elk Grove Vl, Pioneer ................ 312-437-9680 
IL Schaumburg, Marshall/Chicago .....• 312-490-0155 
IL Wood Dale, Time/Chicago ...•.....•. 312-350-0610 
IN Indianapolis, Pioneer/Indiana .•......• 317-849-7300 
KS Lenexa, HaI~IIIk/Kansas City ....... 913-888-4747 
MD Columbia, HaI~1IIk ................•. 301-988-9800 
MD Columbia, Time Elctms. •. . . . . . . . . . . . .. 301-964-3090 
MD Gaithersburg, Marshallinds. .......... 301-840-9450 
MD Gaithersburg, Pioneer" .•............•. 301-921-0660 
MA Boston, HaI~MIIIk Elctms./Boston .... 617-935-9777 
MA Boston, Marshall Elctms............... 617-658-0810 
MA Peabody, Time EIctms. •........•..... 617-532-6200 
MI Grand Rapids, Pioneer.. . . • . . . . . . . . . .. 618-698-1800 
MI Uvonia, Marshall/Michigan........... 313-525-5850 
MI Uvonia, Pioneer/Michigan ............ 313-525-1800 
MI Minneapolis, HaI~MIIIk/Minnesota .... 612-941-2600 
MN Minnetonka, Pioneer . . . . . . . . . . . . . . . . .. 612-944-3355 
MO St Louis, HaI~1IIk ...•............... 314-291-5350 
MO St Louis, Time Elctms. ............•.. 314-391-6444 
NJ Fairfield, Hal~MIIIk.................... 201-575-4415 
NJ Ml Laurel, HaI~1IIk .................. 809-235-1900 
NJ Pinebrook, Time EIctms. .............. 201-882-4611 
NY Farmingdale, Iris EIctms. .. . . .. . ... . •.. 515-421).8400 
NY Hauppauge,Time Elctms. . .. .. . . . . . . .. 516-273-0100 
NY Johnson City, Marshallinds. .......... 607-798-1611 
NY Ml Vernon, OAR IndL EIctms. ......... 914-699-2224 
NY Rochester, Marshallinds. ............. 716-235-7620 
NY Rochester, Simeona Elclms. .......... 716-328-3230 
NY Syracuse, Time Elctms. .. .. . .. .. .. .... 315-432-0355 
NC Charlotte, Pioneer .................... 704-527-8188 
NC Charlotte, Time Elctms. ............... 704-522-7800 
NC Raleigh, HaI~1IIk .................... 919-872'()712 
OH Cleveland Hal~MIIIk . . . . . . . . . . . . . . . . .. 216-349-4632 
OH Cleveland Pioneer ................... 216-587-3600 
OH Dayton, Marshallinds. ................ 513-898-4480 
OH Dayton, Pioneer ...................... 513-238-9900 
OH Solon, Marshall Inds. . .. . .. . .. .. .. .. ... 216-248-1788 
OH WofIhingion, HaI~MIIIk ............... 614-888-3313 
OK Broken Arrow, HaI~1IIk .............. 918-251-1108 
OR Beaverton, Almac Elctms. . . . • . . . . . • . .. 503-629-8090 
OR Portland Time EIctms. . . . . . . . . . . . . • . .. 503-684-3780 
PA Horsham, Pioneer .................... 215-674-4000 
PA King of Prussia, Time Elctms. ......... 215-337.()9OQ 
PA Pittsburgh, Pioneer ................... 412-782-2300 
TX Austin, Hal~MIIIk ..................... 512-258-8848 
TX Austin, Pioneer ....................... 512-835-4000 
TX carrolRon, Marshallinds. .........•... 214-233-5200 
TX Dallas, HaI~1IIk ..................... 214-553-4300 
TX Dallas, Pioneer ....................... 214-388-7300 
TX Houston, HaI~MIIIk ................... 713-781-6100 
TX Houston, Pioneer ..................... 713-988-5555 
TX Stafford, Southwest Elctms. ........... 713-241).4000 
lIT SaR Lake City, Marshallinds. ...... " ... 801-485-1551 
lIT SaR Lake City, Time Elclms. .......... 801-973-8181 
lIT W. Valley, HaI~MIIIk .................. 801-268-3779 
WA Bellavue, Almac Elctms. .............. 206-643-9992 
WA Bellevue, Marshalllnds. ..........•.... 206-747-9100 
WA Spokane, Almac EIctms. .........•.... 509-924-9500 
WI Milwaukee, HaI~1IIk ................. 414-797-7844 

THOMAS ELECTRONIcs, INC. 100 Riverview Dr. 
Wayne, NJ 07470, Tel: 201-696-5200, TWX: 311).685-
3326, FAX: 201-696-8298; FSC No.: ;01852; EmpL: 380; 
Sis. Mgr: Bruce Piaget, VP SIs. 

THOMSON ELECTRON ruBES & DEVICES CORP., 
Thomson CSF, 550 Mount Pleasant Avenue, Dover, NJ 
07801, Tel: 201-328-1400, TWX: 711).987-7901; Sls.Mgr: 
Victor Pastore 

THOMSON ELECTRON TUBES & DEVICES CORP. 
Special Products Div. 550 Mount Pleasant Ave., Dover, 
NJ 07801, Tel: 201-328-1400, TWX: 511).601-3852, FAX: 
201-328-1747; Sis. Mgr: Patrick Stromboni 

THOMSON PASSIVE COMPONENTS CORP. 6203 
Variel Ave., Unit A, Woodland Hills,CA 91367, Tel: 818-887-
1010, TELEX: 3719759, TWX: 311).371-9759; EmpL: 150; 
Sis. Mgr: Geoff Edge 

THORDARSON MEISSNER, Components Corp. of 
Amer. Electronic Center, Ml Carme~ IL 62863, Tel: 618-
262-5121, TWX: 511).525-2254; FSC No.: 96256; EmpL: 
600; Sis. Mg,: Ken Harris 

THOR ELECTRONICS,321 Pennsy1vaniaAve., Linden, NJ 
07038, Tel: 201-486-3300, TELEX: 138 968, FAX: 201-
486-0823; Ernpl: 50; Sis. Mgr: Jack Rose 

THORN EMI GENCOM INC. 23 Madison Rd., Fairfield, NJ 
07006, Tel: 201-575-5586, TELEX: RCA 221236 TEGI, 
FAX: 201-575-6717; Empl: 25; Sis. Mgr: Michael R. Avery 

THORN EMI TECHNLG. INC., 8801 Dunwoody Pl, 
Atlanta, GA 30350, Tel: 404-587-0017, 801).243-2572, 
FAX: 404-587-3791 ............................ 001329 

Local Sales Offices & Reps 
CA Irvine................................. 714-261'()141 
MA Framingham.......................... 617-875-5858 
NM Albuquerque ......................... 505-884-0541 
OH Columbus ............................ 614-459-2890 
PA Philadelphia .......................... 609-428-6060 
TX Dallas ........ : ....................... 817-481-4087 
VA Manassas.. .. . . .... ...... ... .. . .. .... 703-631-1766 

3M CO., see listing under letter "M" 

THUNDER SCIENTIFIC CORP. 623 Wyoming S.E., 
Albuquerque, NM, 87123, Tel: 505-265-8701, 801).872-
7728; EmpL: 26; SIs. Mgr: J. L Bennewitz 

TIDEWATER TECHNOLOGICAl., INC. 611 Industrial 
Pk Dr. Newport News, VA 23602, Tel: 804-874-2800, FAX: 
804-874-7890; E~: 30 

TIF INSTRUMENTS, INC. 9101 N.w. 7th Ave. Miami, FL 
33150, Tel: 305-757-8811; Empl.: 500; Sis. Mg': Tom 
Wolff; Dist. Mg,: Jim Hilfinger 

Til INDUSTRIES INC. 1385 Akron SL, Copiague, NY 
11726, Tel: 516-789-5000, TELEX: 144631, FAX: 516-789-
5063; Sis. Mgr: Jim Roach 

TIL-TEK LIMITED, 500 Van Buren SL, P.O. Box 550, 
Kemptville, Ontario, Canada KOG lJO, Tel: 613-258-5928, 
TELEX: 0534370 OTT; Sis. Mg': Steve Tilslon 

TIMBER-TOP, Hopkins Rd., Box 517E, Watertown, CT 
06795, Tel: 203-274-6706; FSC No.: 06773; EmpL: 5; Sis. 
Mg,:' W. E. Fischer 

TIMECO, INC. 1035 - 26th SL, P.O. Box 8038, Huntington, 
WV 25705, Tel: 304-523-5149; Empl: 7; Sis. Mg,: James 
E.Myers 

TIME LOCK, INC. 87 Water Mill Lane, Great Neck, NY 
11021, Tel: 516-487.Q690, FAX: 516-487.Q927; Empl.: 6; 
Sis. Mgr: Emie Odiema 

TIMEPLEX, INC. 400 Chestnut Ridge Rd., Woodcliff Lake, 
NJ 07675, Tel: 201-930-4600, TELEX: 178200, TWX: 711). 
990-7270; FSC No.: 7035-0001; Empl.: 15006; Sis. Mgr: 
Rick MacPherson 

TITAN AC POWER SYSTEMS, See Compact Power 
Co. 

TITAN TECHNOLOGIES, INC. 31 0 W. Ann, Ann Arbor, MI 
48104, Tel: 313-862-7777, TELEX: 757689; Sls.Mgr: Rob 
Risser 

TITCHENER, E H., & CO. 1 Tl1chener PI., Binghamton, NY 
13902, Tel: 607-772-1161, TWX: 511).252-1985; Empl: 
235 

TIW SYSTEMS, INC., 1284 Geneva Drive, Sunnyvale, CA 
94089, Tel: 408-734-3900, TELEX: 346352, FAX: 408-734-
9012; EmpL: 100 

TMC SYSTEMS (ARIZ.) INC., See Dale Electronics, 
Inc. 

Distributor 

TNR TECHNICAl., INC. 402-S. N. Lake Blvd., Altamonte 
Springs, FL 32701, Tel: 305-767-2411, FAX: 305-767-
2414; EmpL: 6; SIs. Mgt _. Wr£jfIfJ Thaw 

TOBE DEUTSCHMANN LABS. INC. 550 Tufr4)lke SL, 
Canton, MA 02021, Tel: 617-828-3366, TELEX: 92-4427; 
FSC No.: 21966; Empl: 30; Sis. Mgr: T. Deutschmann, Jr. 

TOCOSAMERICA 

FAX: 312-364-7317 
TOCOS AMERICA, INC., Tokyo Cosmos Electric 

Co" Ltd., 565 West GoH Road, Arlington Heights, IL 
60005, Tel: 312-364-7277, TELEX: 62932147; Empl: 
2,000; Sis. Mg,: Joseph D. Tanney ...... A-2100-2101 

Local Sales Offices & Reps 
AL Huntsville, Electramark, Inc. •......... : 205-539-7040 
CA Santa Clara, Synelect Mklg. Co. . . . . . . . 408-244-9900 
CT Washington, Tri-Com Assocs. ... "... . .. 203-868-7027 
FL Attamonte Springs, Serntronic Assocs., Inc. 

· . .. . . . . .. .. .. . . . . ... . . . . . ..... .. ...... 305-831-11233 
FL Attamonte Springs, Semtronics Assocs., Inc. 

• . . . . .. .. .. .. .. • . . .. . . ... 305-831-8233,800-432'()200 
FL Clearwater, Serntronic Assocs. Inc. .... 813-461-4675 
FL Clearwater, Serntronics Assocs., Inc... 813-461-4675 
FL Ft Lauderdale, Semtronic Assocs. Inc. 

....................................... 305-731-2484 
FL Ft Lauderdale, Semtronics Assocs., Inc. 

....................................... 305-731-2484 
GA Norcross, Electramark, Inc. . . . . . . . . . . . . 404-448-7915 
IL Downers Grove, Momak Sis. .. . . . . . . . . 312-963-8400 
IN Indianapolis, OM Assocs. .... , .. "."... 317-842-4424 
IA Cedar Rapids, cahll~ Schmitz & Howe, Inc. 

....................................... 319-377-8219 
.MA Burlingion, Tri-Com Assocs. .......... 617-272-8163 
MA Flamingham, Gatlagher Assocs., Inc. .. 617-626-2346 
MI Grand Rapids, Miftimore SIs. ... . . . . ... 616-942-9721 
MI Grand Rapids, Miltimore Sis., Inc. ...•. 616-942-9721 
MI Novi, Millimere Sis. ................... 313-349-0260 
MI Novi, Millimore Sis., Inc. . ... . .•.. . . .. .. 313-349-0260 
MN Minneapofis, Northstar Camps. ....... 612-553-1888 
MN Minneapofis, Northstar Comps., Inc. ... 612-553-1888 
NJ Medford, Delaware Valley Elctms. . . • . . 809-654-6028 
NY EndWel~ Reagan/Compar Albany, Inc. 

· .. .. .. .. . . .. .. . .. .. .. . . . ... .... .. .. ... 607-754-2171 
NY Islandia, Schmillindl MkIg. Corp. ..•.. 516-582-5888 
NY Rochester/Buffalo, Raagan/Compar 

....................................... 716-271-2230 
NY Syracuse, Raagan/Compar . . .. .. . . ... 315-732-3775 
OK Tulsa, B & R EIctms. .................. 916-865-7888 
OR Portland, Harry Levinson Co. . . .. .. . . . . 503-245-1902 
TX Houston, B & R Elctms. .. . .. . • . . . . . . . . 713-682-5448 
TX Plano, B & R EIctms. ....... :......... 214-985.Q028 
WA Seattle, Harry Levinson Co. ....•.....• 206-382-1300 
Can Islington, Ont. Pipe Thompson Ltd .. : 416-236-2355 
Can Montreal, Que., Versatech ElecIronique, Inc. 

....................................... 514-481-0196 

Local Distributors 
CA Van Nuys, EW EIctms. ................ 818-782-9020 
FL Ft Lauderdale, Reptron Elclms, Inc... 305-735-1112 
FL Tampa, Reptron Elctms, Inc. •. . . . . . . .. 813-855-4656 
GA Norcross, Rep1ron EIctms,Inc......... 404-446-1300 
IL Schaumburg, QPS EIcIms., Inc. ......• 312-884-6620 
IL Schaumburg, Reptron EIcIms., Inc. .... 312-882-1700 
IN Indianapolis, MAR EIctms. ............ 317-833-6699 
MI Uvonia, Reptron EIcIms., Inc........... 313-525-2700 
MN Minneapolis, K & H EIctms. Distbg. Corp. 

......................... 612-553-1312,801).328-8515 
MN Minneapolis, K & H EIcIms. DOO. Co. 

MN 
MN 
NJ 
NJ 
NY 
NY 
OH 
TX 
TX 

TX 
TX. 
TX 

....................................... 612-553-1312 
Minnetonka, Replron EIctms. . . . . . • . . .. 612-938.QOOO 
Minnetonka, Reptron EIcIms., Inc ..... 612-938-0000 
Kenilworth, Ventronics, Inc. •.......... 201-272-9262 
Whippany, AD~American Disls., Inc. ... 201-428-0510 
Buffalo, SummH Disls. ................ 716-887-2800 
Hempstead, Davis EIctms. ••.......... 516-483-9200 
Worthingion, Rep1ron EIcIms., Inc. .... 614-436-6675 
Austin, Southwest Elctms, Inc. ....•... 512-837-11971 
Dallas, OfIlhe SheH Comps. .......•.•. 214-247.Q052, 

801).231-11057 
Dallas, Southwest EIcIms., Inc. .......• 214-234-3050 
Ft Worth, C & W EIcIm. Supp. Co ..... 817-831-0395 
Richardson, Comp. Technlg. Corp. .... 214-437-2211 

TNR TECHNICAl., INC., 45 Jefryn Blvd West, Deer Park, TX Richardson, OfIlhe SheH Camps. ...... 214-238-0808, 
NY 11735, Tel: 516-242-4800; Empl.: 35; Sis. Mg,: Jerrold 
Lazarus ....................................... 766, 777 TX Stafford, Southwest EIcIms., Inc. ..... . 

WI Mequon, Lake-Voew EIctms. Corp. 

801).648-5387 . 
713-241).4000 
414-377-5590 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 805 



TODDP 

TODD 
PRODUCTS CORP. 

FAX: 516-23.1-3473 
TODD P·RODUCTS CORP., 50 Emjay Blvd., Brentwood, 

NY 11717, Tel: 516-231-3366, 1WX:.51 ()'227-4905; Empl: 
250 ...................................... [)O1995-2022 

Local Sales Offices & Reps 
AL Huntsville, R W. MHscher Co. . . . . . . . . . 206-662-6050 
AZ Scottsdale, Thorson Desert States .... 602-998-2444 
CA Calabasas, QuadRep Southern .....•. 818-667-3711 
CA Irvine, QuadRep Southem ............ 714-261-8141 
CA San Diego, QuadRep Southern ....... 619-560-8330 
CA San Jose, Quantum Coefficient Sys. ' .. ' 408-942-1070 
CO Englewood, Thorson Rocky ~. Inc. 

FL Boca Raton, RW. MHscher Co. . ..... . 
FL. Largo, R W. MHscher Co •............. 
FL Santord, RW. MHscher Co ............ . 
GA Lawrenceville, R W. MHscher Co. . ... . 
IL Arlington Heights, Coombs Assocs. .. . 
IN Indinapolis, JFCO .................... . 
MD Glen Bumie, Third Wave Solutions Inc. 

303-799-3435 
306-368-3841 
813-581-1566 
306-322-7141 
404-923-3239 
312-439-9810 
317-576-9363 

....................................... 301-787-0222 
MA Hingham, Northeast Reps. ............ 617-749-8700 
MI Grand Rapids, JFCO ................. 616-949-1020 
MI Lake Orion, JFCO .................... 313-693-2053 
MN Minneapolis, R K Sales Assocs. ...... 612-571-1001 
NH Nashua, Northeast Reps. ............. 603-66().8199 
NJ Princeton, Murtronic Assocs. .. . . . . . . .. 609-394-3737 
NM Albuquerque, Thorsen Desert States, Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 506-293-8555 
NC Charlolle, R W. MHscher Co........... 704-366-9131 
NY Melville, Comtronic Assocs. ........... 516-249-0505 
NY Syracuse, T-Squared Elclms. Co. ..... 316-463-8592 
NY Vielor, T-Squared Elclms. Co .......... 716-924-9101 
NC Raleigh, R W. MHscher Co ............ 919-848-0941 
OH Cleveland, JFCO ..................... 216-398-8300 
OH Daylon, JFCO ............... , ........ 513-89()'8322 
OH Gahanna, JFCO ...................... 614-476-3310 
PA Pntsburgh, JFCO ..................... 412-823-5400 
TN Johnson City, R W. MHscher Co ...... 616-929-7258 
TX Houston, AID Elctms. Inc. ............. 713-956-6204 
TX ' Irving, AID Elclrs. Inc. ................. 214-790-4761 
UT san Lake CRy, Thorson Rocky MIn. Inc. 

....................................... 801-973-7969 
WI Milwaukee, Coombs Assocs. .......... 414-351-6123 
can Surrey, BC, Enertec SIs. Ud .......... 604-668-1667 

TODD SYSTEMS, INC., 50 Ash SL Yonkers, NY 10701, 
Tel: 914-963-3400, FAX: 914-963-3506; Empl.: 45; Sis. 
Mgr: S. Edwards .............. :.......... A·2408·2411 

Local Distributors 
AL Mobile, Kretzer's Inc .................. , 206-438-5611 
CA San Francisco, Aris Corp. ...........•. 416-55()'8605 
CA San FranciSCO, Delray Distr ........... 416-777-4405 
CT Norwalk, Park Dis!r .................... 203-853-2010 
FL Miami, Gay Mar, Inc. .................. 306-371-0765 
FL Miami Bch. R Frank Inc. .............. 306-661-8227 
GA Macon, Giga Cotp. .................... 912-746-2897 
IL Skokie, SarganI Welch Inc ............. 312-677-0600 
LA New Orleans, Bailey Distr. ............ 504-943-2461 
MD Bethesda, Albee SIs. ...... . ... . . . . . . . • . 301-897-8066 
MA Revere, Sozio's....................... 617-547-8900 
NJ Newark, Cotrapex, Inc. ................ 201-589-1416 
NJ Newark, Pinto Trading ................ 201-344-7748 
NY Long Island CRy, H. L Dalis, Inc. ...... 212-361-1100 
NY New York, GelbSIs. .................. 212-476-7940 
NY New York, Rosella EIec. .............. 212-233-9066 
OH Daylon, K Eicims. .................... 513-426-1877 
PA Philadelphia, H & Z Sis. ............... 216-912-2500 
TX Houston, Cross & Co .................. 713-673-3100 
TX Houston, Western SIs. ................ 713-869-6671 
VA Bailey's Crossroads, Arya Corp. ; . . . . .. 703-846-0800 
WA Seallle, ForeigN Elclms. .............. 206-662-2761 
WA SeaIIIe, Pearl Elclms. ................. 206-622-8200 
EXP NY, New York, Able Inti. Lid. .. . . . . .. .. 212-896-5300 

TOKIN AMERICA, INC., 155 Nicholson Ln. 95134, CA 
95131, Tel: 408-432-8020, FAX: 408-434-0375; Empl.: 10; 
Sis. Mgr: Anthony R Costarella; Dist. Mgr: S. Numata 
................. A'1295, 1329, 1700; B'1926; [)O1108 

Local Sales Offices & Reps 
AZ Scollsdale, Maclronix ................. 602-998-1848 
CA Mission Viejo, Angel Assocs. .......... 714-582-6658 
CA Mountain View, Griffith; Nuniey & Hobbs Inc. 

....................................... 416-961-6740 
CA San Diego, Angel Assocs. ............ 619-581-2211 
CA San Jose, Tokin America, Inc. ... . . .. .. 408-946-4667 

Manufacturers and Sales Offices Directory 
CA' Spring Valley, GriffHh, Nuniey & Hobbs, Inc. 

• . .. . . . . . . . . . . . . . . . . . . . . . .. . . . .. .. . .. .. 209-772-2696 
CO ,Broomfield, Maclronix ................ 303-469-4350 
MN Minnetonka,JPM & Assoc. . • ... . . . . . .. 612-593-5480 
NJ Monmouth Junelion, S.EA Co. . . . . . . .. 201-329-3836 
TX Austin, Coulomb Elec. .....•....... c.... 512-258-3002 
TX Dallas, Coulomb Elec .............. :.. 214-406-1117 
TX EI Paso, EI Paso Elclms. . . . •. . . . . .. . .. 91 ()'s56-3900 
TX Houston, Coulomb Elclms. ,.. . .. . . . . .. 713-82()'3210 
WA Seallle, LD Elclms. ................... 206-364-0200 
Can Onterio, Har-Tech Elec ................ 416-666-7773 

TOKO AMERICA, INC., 1250 Feehanville Dr. Mt 
Prospect" IL 60056, Tel: 312-297-0070, FAX: 312-899-
7864; Empl.: 75; Sis. Mgr' Jim Onodera; Dist. Mgr: John 
Manders .......... A'1296-1297, 1629, 1701; [)O2023 

Local Sales Offices & Reps 
AL Huntsville, Toko America, Inc. ......... 206-83()'0952 
CA Campbell, Kollmeier Assocs..;........ 406-371-8700 
CA Cupertino, Toko America, Inc. ..•...... 406-996-7575 
CA Irvine, Mission Ridge Mklg. ........... 714-253-4626 
CA San Diego, Varigon-San Diego ........ 619-576-0100 
CT Danbury, Toko America, Inc ........... 203-748-6871 
IL Mt Prospect, Toko America, Inc. ...... 312-297-0070 
MA Needham HgIs., The Newscoll Co., Inc. 

....................................... 617-444-1923 
MA Newton, EIcIm. Comp. Mklg. •......... 616-826-4243 
TN Rutledge, EC.M ....................... 616-828-5741 

Local Distributors 
CA Orange, Induclor Supp. ............... 714-978-2277 
MA Pleinville, J & W Elctms. .............. 8Q().227-8529 
MN Thief River Falls, Digi-Key Corp. ...... 8Q().344-4539 

TOKYO ELEC. CO., LTD., 1-1 Nishiki-Gho, Kanda, 
Chiyoda-Ku, Tokyo, 101, Japan, Tel: (03) 292-1011, 
TELEX: 0222-3575, 1WX: S 

IOPAZ® 
FAX: 619-569-8427 

TOPAZ, INC., 9192 Topaz Way, San Diego, CA 92123-
1165, Tel: 619-279-0831, 1WX: 91()'335-1556; FSC No.: 
06049; Empl.: 350; Sis. Mgr: Dan Mathews, Dir. of Sis.; 
Dist. Mgr: DanMathews, Dir. of SIs. : ..... [)O2156-2157 

Local Sales Offices & Reps 
AL Birmingham, Sesco .................. . 
CA San Diego, Power West, Inc. . ........ . 
CA Torrance, Powar West Inc. .......... . 
LA Baton Rouge, Sesco ................. . 
PA Valley Forge, J. E Cuesta & Co. . .... . 
TX Austin, Sesco ........................ . 
WA Bellevue, Underwood-Hanify Assocs. 

206-988-8304 
619-299-7007 
213-328-9411 
504-926-4951 
215-936-0400 
512-892-2490 

206-843-1793 

Please reler to Topaz' sales representatives for distributor 
information. . 

TOPFLIGHT, 160 East 9th Ave. York, PA 17404, Tel: 717' 
843-9901, 8Q().233-9386, 1WX: 51 ()'657-4849; Empl.: 250; 
Sis. Mg" Bill Ciabattoni 

TOPWARD INSTRUMENTS, Div. of Hauman, Inc., 
2031 Ringwood Avenue, San Jose, CA 95131, Tel: 406-
434-0688, TWX: 51 ()'1 01-2820, FAX: 406-434-9832; 
Empl.: 1000; Dist. Mgr: Thomas C. Trieu 

TORAD COIL CO., INC., 283 Linden Rd., Wayne, NJ 07470, 
Tel: 201-836-6195; SIs.Mgr: Dan Gupta 

TORELCO, INC., 14 Paine Ave. P. O. Box 560, Irvington, NJ 
07111, Tel: 201-374-8641; Empl.: 20; Sis. Mgr: Stewart H. 
Cook 

TOREMA U.SA, INC., 6699 Portwest Dr. No. 130, 
Houston, TX 77024, Tel: 713-861-6643, FAX: 713-861-
7344; FSC No.: QB2R8; Empl.: 5; Sis. Mgr: David P. 
SnelUng 

\_---------

SUPERIOR \_J TRANSFORMERS 

FAX: 301-464-4657 
TOROID CORP. OF MARYLAND, 6000 Laurel-Bowie 

Rd., Bowie, MD 20716-4037, Tel: 301-464-2100, 1WX: 
71 ()'826-0414; Sis. Mgr: Lennart Elmlund 
.................................... A'I298,2412-2416 

Local Sales Offices & Reps 
CA San Jose, Texet North. .. . . .. . .. .. .. .. 408-272-6836 
CA Seal Beach, Texel .................... 213-596-9411 
IL Wheeling, Ed Joyner & Co. ........... 312-520-1200 
MA Southboro, SulUvan Tech. SIs. ........ 617-486-2215 
PA Huntingdon Valley, Ed Leiby & Assocs. 

.................................. ". . .. 215-659-6938 
VA Alexandria, Ed Leiby & Assocs. ....... 703-360-9039 -, 

1fi;R()TEL 
PRODUCTS 

_ / INC' 

FAX: 816-763-2278 
TOROTEL PRODS. INC., 13402 S. 71 Hwy. Grandview, 

M06403()'3199, Tel: 816-761-8314; Empl: 250; Sis. Mgr: 
H. Foland ................... A.1300-1315,2418-2423 

Local Sales Offices & Reps , 
AZ Tempe, Gassner & Clark Co. .. . .. . . ... 602-968-9037 
CA Redwood CRy, Hickey 100 SIs. ........ 416-366-3849 
CA Sanla Ana, CsIHomia EIctrn Mktg. .... 714-836-2702 
FL Orlando, Perroll Assocs. .............. 306-298-7748 
IA Hiawatha, Gassner & Clark Co. ....... 319-393-5783 
MD Towson, Dickison SIs. Co. ............ 301-823-0923 
MA Weston, John Goode Assocs. .. . . . .. .. 617-235-3900 
MO Sl Louis, Abrams & Assocs. .......... 314-569-0447 
NY New Hyde Park, R. P. Luee & Co. Inc. 

.. .. .. . . . . .. . .. . . . . .. ... . . . . . . . . . . . . . .. 516-437-4550 
NY Syracuse, Rep, Tech, Inc. ............. 316-437-2845 
NC Raleigh, L & 0, Inc. ................... 919-876-5301 
OH New Lebanon, J. N. Bailey & Assocs. 

....................................... 513-667-1325 
CO Boulder, Stratford Grp. ................ 303-53()'3194 

TOROTRON CORP., 519 South Fifth Ave., Mt Vernon, NY 
10550, Tel: 914-664-2050; Empl.: 14; Sis. Mgr: Miriam 
Zanger ......................................... [)O1331 

TORO CORP. 32 W. Monroe SL Bedford, OH 44146, Tel: 
216-232-4100, FAX: 216-232-4104; Empl: 50; Sis. Mgr: 
Lee Seabeck 

TO lRWIIIC 0 
ELECTRONICS NC 

FAX: 201-363-6234 
TORWICO ELCTRNS. INC., 410 Oberiin Ave. South, 

Lakewood, NJ 08701, Tel: 201-364-1800, 1WX: 71()'723-
8343; Empl: 200 .. ;...................... A'2424·2425 

Local Sales Offices & Reps 
CA Burlingame, Long and Assocs. ........ 416-342-8544 
CA EI Cajon, KCE Corp. .................. 619-566-1198 
FL Orlando, Gra-Mar . . . . . . . . . . . . . . . . . • . • . 306-658-1971 
IN Noblesville, Palco & Assocs. .......... 317-877-5966 
IA Blue Grass, Ensco Rep ............... 319-381-1466 
IA Merion, Ensco Rep ................... 319-377-8551 
KS Countryside, Ensco rep ............... 913-364-0840 
KS WichHa, Ensco Rep ................... 316-663-1070 
MD Riderwood, W. S. Warrington & Assoc. 

MA Hingham, N.E Reps. ................. . 
MO Maryland Heights, Ensco Rep ...•.... 
NJ Martton, BGR Assocs. ............... . 
NY Albany, Lynn Assocs. ............... .. 
NY Buffalo, Lynn Assocs. ................ . 
NY Great Neck, Trionic .................. . 
OH Akron, Eljay Assoc. . .............•.... 
OR Portland, Abacus SIs. ................ . 
PA Pntsburgh, Lynn Assocs. ............. . 
TX Irving, Kite EIcIms. Sis. Co. .......... .. 

301-823-8759 
617-749-8700 
314-423-3935 
609-983-1020 
518-459-1239 
716-831-0054 
516-466-2300 
216-666-3774 
503-777-8111 
412-935-1466 
214-986-0321 

TOTAL POWER INTERNATIONAL, INC .• , 418 Bridge 
Sl, Lowell MA 01850, Tel: 617-453-7272, ESYLNK: 
946617, FAX: 617-453-7395; Empl: 15 .... [)o2024-2026 

Local Sales Offices & Reps 
AZ Tempe, Piper SIs. ..................... 602-949-0048 
CA San Diego, Agave .................... 619-488-1920 
CA San Jose, Bylec Sis., Inc. ............. 408-436-8004 
CO Longmont, Piper SIs. .. . . .. . .. . .. . . . . .. 303-433-5337 
CT Avon, Power Mark, Inc ................ 203-678-0123 
FL Orlando, Gra-Mar ... .. . . •..•.. . .. . . . .• 305-858-1971 
GA Lilburn, The Phillip Mallhews Corp. ... 404-381-1662 
IL Schaumburg Della Tech. SIs. . . . . . . . .. 312-31 ().Q280 
MD Eilicoll Cify,Techlg. Sis. Assocs. ...... 301-461-7802 

806 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
MA Framingham, JDS Reps. .............. 617-872-5876 
MI Brighton, A.P. Assocs. .. . .. . . . . . . . . . . .. 313-229-6550 
MN Minneapolis, Tecleam Sis. ............ 612-854-6616 
NJ MIn lakes, Camps. lor Elcims. ....... 201-334-2921 
NJ Pine Hil~ DeHa Mkt!>,Inc. ............. 609-784-7718 
NM Albuquerque, Piper Sis. ............... 505-828-1300 
NY Albany, Lynn Assocs., Inc. . . . . . . . . . . . .. 518-459-1239 
NY Buffalo, Lynn Assoc5., Inc. ............ 716-631-0054 
NC King, The Phillip MattheWs Corp. . . . . .. 919-983-9790 
OH Columbus, SclenIificSys. ............. 614-661-0129 
OR Beaverton, Blair Hirsh Co., Inc. ........ 503-641-1875 
PA Hatboro, DeHa Mkt!>, Inc. ............. 215-675-0343 
PA Penndel, DeHa Mkt!>, Inc. ............. 215-750-1440 
PA Wexford,LynnAssocs. ............... 412-935-1466 
TX Dalles, Rem-Air Comp Corp. .......... 214-234-1069 
TX Houston, Rem-Air Camps. Corp. ...... 713-729-1670 
LrT Salt lake City, Piper Sis. .............. 801-466-9336 
WA Lynnwood, Blair Hirsh Co., Inc. .. . . . . .. 206-774-8151 
WI Brookfield, DeHa Tech. Sis. ........... 414-781-4775 
WI Mequon, DeHa Tech. Sis. ............. 414-241-9243 

Local Distributors 
FL Orlando, GMI Dists. ................... 305-658-1082 

TOWER aECTRONICS, INC, 281 S. Commerce Circle, 
Fridley, MN 55432, Tel: 612-571-3737; Sis. Mgr" Blase 
DesMarais 

TOYO COMM. EQUIP. CO, LTD, 20-4, Nishi-Shimbashi, 
3-Chorne Minato-Ku, Tokyo, Japan 105, Tel: 03-459-
7320/03-459-7310, TELEX: 02423115 Toyocoj.; FSC No.: 
03-43&1434; Empl: 1800; Sis. Mgr" T. Nagai/S. 
Nakagome 

TRACEWELL ENCLOSURES, INC., 567 Enterprise 
Or, Columbus, OH 43081, Tel: 614-846-6175, 800-848-
4525, FAX: 614-846-4450; Empl: 30 ..... C·1111-1113 

TRACK EQUIPMENT, Div.of Entec Corp, 32 Daniel 
Webster Hwy, Menimeck, NH 03054, Tel: 603-682-7743; 
Empl: 12; Sis. Mgr" BarTy D. Moskowitz 

TRA-CON, INC, SS North St, Medlord, MA 02155, Tel: 617-
391-5550; Empl: 55; SIs. Mgc Dan Romanow 

TRACOR FLIGHT SYSTEMS, INC, Tracor, Inc, A 
Westmark Co, 1241 E Dyer Ad., Santa Ana, CA 92705, 
Tel: 714-662-0333, TWX: 510-601-1467 FSI HOOT; FSC 
No.: 68468; Empl: 550; Sis. Mgr_' A. Mailamo/W. Weiss 

TRACOR INSTRUMENTS, 6500 Tracor La, Bldg. 27, 
Austin, TX 78725, Tel: 512-929-2051, TWX: 91 0-874-1366, 
FAX: 512-929-2747; Empl: 9100; Sis. Mgr" Williarn R 
Murphy; Dist. Mgr" Will Hoover 

TRACOR PAKTRONICS, Westronics, Inc., 2441 
Northeast Pkwy, Ft Worth, TX 76106, Tel: 81 Hl25-2311, 
800-433-2680, TELEX: 629 00631, FAX: 817-625-1066; 
Empl: 30; SIs. Mgr" W. C. Preston 

FAX: 813-886-2794 
TRAK MICROWAVE CORP,,4726 Eisenhower Blvd., 

Dept E-8, Tampa, FL 33634, Tel: 813-664-,4", TELEX: 
52-827, TWX: 810-876-9140; FSC No.: 12855; Sis. Mgr" 
Toby Gant ............................... A·1839-1843 

Local Sales Offices & Reps 
AZ. MeSa, Fetty/Schoenduve ............. 602-241-9009 
CA EI Segundo, Fetty/SChoenduve ....... 213-322-4991 
CA Mountain View, Disman Bekner . . . . . . . 415-969-3010 
CA San Diego, Fetty/Schoenduve ........ 619-292-5136 
CO Par1<er, HowardAssocs. .............. 303-841-5755 
GA Lawrenceville, M Lader Co. . . . . . . . . . . . 404-985-8057 
IN Ft Wayne, TX SIs. Indiana ............ 219-469-4447 
IA Cedar Rapids, J.R Sis. Engrg. ......... 319-383-2232 
MD Columbia, M. Lader Co. ............... . 301-381-1550 
MD Concwingo, M Lader Co. ............. 301-378-3449 
MA Andover, Bea Assoc. .................. 617-975-1229 
NY Uverpoo~ R&D Assocs. ............... 315-457-0100 
NY New Rochelle, Asoor Elcims. ......... 914-235-6838 
NC Raleigh, M Lader Co. ................. 919-848-3253 
PA Lafayette HiI~ M Lader Co ............ 215-825-3177 
TX Austin, Thorson Co. ................... 512-345-1985 
TX Dalles, Thorson Co. ................... 214-233-5744 
TX Houston, Thorson Co. ................ 713-556-8205 
LrT 8.aft Lake CiIy, Effective SIs. .......... 801-266-9617 
WA Seattle, DaIacorn Assocs. ............. 206-285-2525 
Can Nepean, Ont, Norgay Entprs. ......... 613-723-1858 

can Toronto, ant, Norgay Entprs. ......... 416-259-9683 
Can Westmount, Que., Norgay Entprs. ..... 514-932-3233 

Local Distributots 
CA MIn. View, Comstock Distrs, Inc. .. . . .. 415-969-3711 
IL Des Plaines, Compucon Distr, Inc. .... 312-827-9444 
MA Reeding, Compucon Distr, Inc. ........ 617-944-6875 
NY Ronkonkoma, Compucon Distr, Inc .... 516-499-1211 
PA Lafayette HiI~ MLC Distrs, Ltd. ........ 215-825-3177 

TRAK MICROWAVE LTD., TRAK Microwave Corp., 
3/4 Undsay Court, Dundee Technlg. Pk.,Dundee, Scotland 
002 lTY, Tel: 44-382-561509, TELEX: 76266, FAX: 44-
382-562643; Empl: 30 

TRAK SYSTEMS, Div. TRAK Microwave Corp., 
4722 Eisenhower Blvd., Dept E-8, Tampa, FL 33634-8391, 
Tel: 8,3-664-,4", TELEX: 52-827, TWX: 810-876-9140, 
FAX: 813-686-2794; FSC No.: 11165; Sis. Mgr" Thomas 
L Roberts .......... .. ... .. .. .. .. .. .. . .... 001179-1183 

Local Sales Offices & Reps 
AL Huntsville, Magaro & Assocs. ........ . 
AZ. Phoenix, J. Sm~h Assocs. ............ . 
CA MIn View, Tech Mktg. Assocs. Inc .... . 
CA San Diego, L L Stoakes, Inc. .. 
CO Par1<er, Howard Assocs. ............ .. 
FL Sarasota, Bass Assocs. ............. .. 
GA Atlanta, Magaro & Assocs. .......... .. 
IN Ft Wayne, TX SIs. Indiana ........... . 
MD Annapolis, Blackwood Assocs. ....... . 
MA Wayland, Higl>-Tech SIs., Inc. ........ . 
NM Albuquerque, J. Sm~h Assocs. ....... . 
NC Raleigh,. M. Lader Co ................. . 
PA Huntingdon Valley, Rabal Assocs. ... . 
TX Arlington, J. T. Houslon Assocs. ...... . 
WA Bellevue, Tasco,lnc ................. .. 
Can Nepean, Ont, Norgay Entprs. ........ . 
Can Toronto, Ont, Norgay Entprs. ........ . 
Can Westmoun\ Que., Norgay Entrps. .... . 

205-662-D827 
602-267-0981 
415-968-0102 
619-452-1600 
303-841-5755 
813-922-9538 
404-451-8862 
219-469-4447 
301-288-3669 
617-653-3838 
505-345-6501 
919-848-3253 
215-947-4825 
817-265-2931 
206-453-1414 
613-723-1858 
416-259-9683 
514-932-3233 

TRANCOR. 108 N. High St, P.O. Box 907, San Saba, TX 
76877, Tel: 915-372-6127; Empl.: 6; Sis. Mgr" William F. 
Mayfield 

TRANSAMERICA DELAVAL, INC., See IMO Delaval, 
Inc., CEC Instruments Div. 

TRANSAMERICA DELA VAL, See IMO Delaval, Inc., 
Gems Sensors Div. 

TRANS AMERICAN TRANSFORMER, 142 Pf1CQnic 
Ave., Medford, NY 11783, Tel: 516-654-1680, FAX: 516-
654-1936; FSC No.: 61619; Empl.: 30 .......... A·2426 

TRANSCO PRODUCTS, INC, 1001 Flynn Rd., Camarillo, 
CA 93011-6003, Tel: 805-987-8007, TELEX: 857579, FAX: 
805-464-0830; FSC No.: 82152; Empl.: 400; 'Sls. Mgr" 
Jerry Fricke, Dir. of Mktg. 

TRANSDUCERS 
& SYSTEMS 

FAX: 203-481-8937 
TRANSDUCERS AND SYSTEMS, A Prime 

Technology Company, Twin lakes Ad., P.O. Box 185, 
N. Branford, CT 06471, Tel: 203-481-5721, TWX: 710-452-
3092; Empl.: 60; Sis. Mgr"J. L Jamieson ...... 8·1927 

Local Sales Offices & Reps 
CA Huntington Beach, Transducer Sys. ... 714-969-7690 
CA Mountain View, Gado Instr. SIs. ....... 415-961-2222 
CA Westminster, Transducer Sys. ........ 714-969-7690 
IL Des Plaines, Marsland Assocs. ....... 312-298-2620 
IN Indianapolis, Marsland Assocs., Inc. ... 317-293-5437 
IA Cedar Rapids, Marsland Assocs. ...... 319-365-1908 
MI Ml Clemens, O'Hara Assocs. ......... 313-791-7140 
MN Minneapolis, Marsland Assocs. ....... 612-545-4481-
Me Sl LoUis, Marsland Assocs. ......•.... 314-991-1399 
NJ Cherny Hil~ Mar1<ey Inslrmn. .......... 609-667-3809 
NJ Hillsdale, CB Assocs., Inc. .. . . . . . . . . . .. 201-644-6230 
NY Rochester, TAE-REP ................. 716-586-8710 
NY Scheneclady, TAE-REP,Inc. .......... 607-692-3705 
NY Whitney Point, TAE-AEP, Inc ....... ,.. 607-892-3705 
OH Dayton, RIXAN Assocs. ............... 513-278-4216 
OH Stow, Rixan Assocs., I~c. ...........•.. 216-688-2909 
TX Houston, Eleclric Control Assocs. . . . .. 713-771-5944 
TX Lewisville, EleciricControl Assocs..... 214-221-3143 
WI New Berlin, MarslandAssocs., Inc ..... 414-786-6611 

TRANSDUCER SYSTEMS, INC, 1510 Delp Dr, 
Kulpsville, PA 19443, Tel: 215-256-4611, FAX: 215-256-
4214; Empl.: 310 

TRAN-

TRANSDUKTOR, INC., See Ulveco, Inc. 

TRANS ENE, Ate. I, Rowley, MA 01969, Tel: 617-948-2501; 
Empl: 21; Sis. Mgr" H. Femino 

TRANSFORMATION ELECTRONICS GROUP, P.O. 
Box 2314, Flagler Bch, FL 32036, Tel: 904-439-5888; 
Empl: 30; SIs. Mgr" Revella Friedman 

TRANSFORMER DESIGN, INC, 7901 W. Clinton, 
Milwaukee, WI 53223, Tel: 414-358-5300; SIs. Mgr" Fred 
A. Lewis 

TRANSFORMER TECHNOLOGIES, INC., 52 Putnam 
St, Ml Vernon, NY 10SS0, Tel: 914-668-1600, FAX: 914-
668-4794; Empl: 10; SIs. Mgr" Thomas Quaglieri 
............................................ , .... A·2427 

TRANSICOll, INC, Trooper Rd., P.O. Box 99, Worcester, 
PA 19490-9990, Tel: 215-277-1300,TWX: 510-660-0132; 
FSC No.: 82886; Empl.: 220; Sis. Mgr" P. Schoenecker 

TRANSISTOR DEVICES, INC., 274 S. 8.alern st 
Randolph, NJ 07869, Tel: 201-361-6622; Empl: 410; Sis. 
Mgr" J. A. Gilson ... , ..................... 001332-1335 

Local Sales Offices & Reps 
AL Huntsville, 'Hughes Assocs., Inc. . . . . . .. 205-533-9108 
AZ. Scotsdale, Dave Menegay & Assocs. 

AA EI Dorado, Kemp Engrg. Co. Inc. . .... . 
CA Campbel~ SMA ...................... . 
CA Costa Mesa, FLW Inc. .............. .. 
CO Denver, EIcorn, Inc. ................. .. 
GA . Norcross, Hughes Assocs., Inc. . ..... . 
GA Warner Robins, Hughes Assocs., Inc. 

IA Des Moines, The Beams Co .......... . 
KS Shawnee Mission, The Beams Co .... . 
MD Ellicott CiIy, Dyne-Rep Co ............ . 
MA Lexington, E. F. Delfino, Inc. ......... .. 
MI Union lake, SKM Ashby Assocs., Inc. 

602-994-9519 
918-663-4501 
408-370-6900 
714-751-7512 
303-337-2300 
404-622-1587 

912-477-1689 
515-255-1146 
913-631-0200 
301-992-4350 
617-862-1118 

....................................... 313-363-1100 
MN Minneapolis, Intagrated Peripherals Sys., Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 612-831-0349 
MS Corinth, Hughes Assocs., Inc. ......... 601-287-2915 
MO Sl Louis, The Beams Co. ............. 314-434-8448 
NJ Franklin Lakes, Hansen & Hughes Assocs. 

....................................... 201-848-8900 
NM Albuquerque, RepTronix, Ltd. ......... 505-292-1718 
NY Clinton, Advanced Comps. Corp. ...... 315-853-6438 
NY Greenlawn, Hanson & Hughes Assocs. 

516-754-3608 
NY North Syracuse, Advance Components 

....................................... 315-699-2671 
NY Rochester, Advanced Comps. Corp. . .. 716-544-7017 
NY Scottsdale, Advanced Comps. Corp. .. 716-689-1429 
NC Cary, Hughes Assocs., Inc. ............ '919-467-7029 
OH Cleveland, SKM Ashby Assocs., Inc. .. 216-461-0826 
PA Evdenheirn, Espy Sis. Co. ..... . . . . . . .. 215-576-0780 
TN Jonesboro, Hughes Assocs. .......... 615-753-2719 
TN Nashville, Hughes Assocs. . . . . . . . . . . .. 615-871-D908 
TX Lewisville, J. Hughes Co .............. 817-430-1683 
TX Stafford, Jim HughflS Co. ............. 713-343-0673 
LrT Saft Lake CiIy, Waugaman Assocs. Utah, Inc. 

....................................... 801-261-D802 
VA. Alexandria, Dyne-Rep Co. ............ 703-354-1222 
EXP NY, New York, Robum Agencies, Inc. 

212-989-5939 

TRANSKINETIC SYS, 110 Shawmut Rd., Canton, MA 
02021, Tel: 617-828-3000; Empl: 17; SIs. Mgr" D. 
Pettijohn 

TRANSMAGNETlCS; 210 Adams Blvd., Farmingdale, NY 
11735, Tel: 516-293-31 00, TWX: 510-224-8420, FAX: 516-
293-3793; FSC No.: 17755; Empl: 40; Sis. Mg," Fred 
Haber .................................... 001184-1185 

Local Sales Offices & Reps 
MI Livonia, Lowell Wendt Mktg. .......... 313-464-2722 
MI Wyoming, Lowell Wendt Mktg. ........ 616-531-4499 
PA Doylestown, TIS (Tech. Instr. Sis.) ... 215-345-4110 
TX Carrolfton, Seaton Corp. .............. 214-380-0414 
WA Bellevue, Scientific OVes. NW ......... 206-747-5169 

TRANSMET CORP., 4290 Perimeler Dr, Columbus, OH 
43228, Tel: 614-276-5522, 800-245-5253, TWX: 810-493-
2366, FAX: 614-276-FAXX; Sis. Mgr" Ronald A. 
Crossman; Dis!. Mgr" Amy L Holbrook 

TRANS METRICS, INC., P. O. Box 178, Chagrin Falls, OH 
44022, Tel: 216-246-2229, TWX: 810-427-2059, ESYLNK: 
620. 332 14; FSC No.: 6625; Empl.: 20 

TRAN-SPECTRA, INC, Ate. I-Box 27A, Greenfield, TN 
38230, Tel: 901-235-2218; EmpL: 20; Sis. Mgr"D. Cole 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 807 



TRANS .. 

IMPROVED-DESIGN 
HEAT SINKS 

PRESS PACK 
HEAT SINKS 

COMPLETE LINE 
OF NATURAL AIR ,. 

COMPLETE 
LINE OF 

FORCED AIR 

We fabricate heat 
sinks to your 
specifications, 
Write for 
NEW CATALOG, 

tran:tec 
COR PO R AT ION 

P.O. Box 1044 - Columb,us, NE 68601 
Phone (402) ,564-2748 

TRIPLETT 

.U'TIiORIZEIl IHSTRIIII"IllR 

.\~Il VAU 'E-.\IJII.:!1 (:E~n;1I 

.. ···SUNSH:I:NE 
THE SOVRCEFORMETERS&TESTEQUWMENT 

ISIO (irant .\vcnuc/Philadelphia. P.\ I(HI5 
Fax: (215) h7,1·,%09 

Call: 

(215) 77h·7500 in .\\Icntown. P.\ 
(.10 I ) -l·U·5hOO in Baltimorc. :\11) 

(717) 2.1(,-5900 in Ilarrishmg. P.\ 
(717) .197-2(,00 in Lancastcr. P.\ 
(215) (,7 .1·5('OOjn Philadelphia. P.\ & :\.1 
(.101) (,21-5077 in Washin~ton. DC & Y.\ 
(717) S29·5(,OO in Wilkcs·Barrc. P.\ 
(.102) h52·S5S5 in Wilmington. DE 

Manufacturers and Sales Offices Directory 
TRAN&TECH, Alpha Industries. 5520 Adamstown Rd.. 

Adamstown, MD 21710, Tel: 301~, TELEX: 89-
3456, TWX: 710-854-8418; FSC No.: 14591; EmpL: 120; 
Sis. Mgr: Blair W. Stiles; 'Dist. Mgr: Blair W.Stiles 

TRANSTECTOR SYSTEMS, INC, P.O. Box 300, Hayden 
Lake. ID 831!35o Tel: 800-635-2537, TELEX: 150-
077TRANSTECPFLS, FAX: 2OIH72-9016; FSC No.: 
30992; EmpL: 1,50; Sis. Mr;r: Jim Heitsch, V.P,; DiS!. Mgr: 
Shawn Thompson 

TRANS-TEl<, P.O. Box 338, RIa. 83, Ellington, CT 06029, 
Tel: 203-872-8351, TELEX: 99207, FAX: 203-872-4211; 
FSC No.: 27109; Empl.: 40; SIs. Mgr: William R Padin 

TRAN-TEC CORP, Box 1044, Columbus, NE 68601, Tel: 
402-584-2748; EmpL: 48; Sis. MrJr: Cliff Schroeder 

Local Sales Offices & Reps 
CA RedWood City, Woodworth Co. ....... 415-365-0252 
CA Tustin. Sierra-Pacific Engrg. Co ........ 714-731-3411 
CO Lafayette. Pierce-Robbins Assocs. ..•. 303-665-3296 
FL Palm Bch. Gardens, Russell Assocs. .. 305-627-1503 
GA Atlanta, Russell Assocs. ...•.......... 404-255-8422 
IN Ft Wayne, Scott EIctms, Inc. .......... 219-469-5690 
IA Hiawatha. Ard SIs. Co. ................ 319-393-6392 
MD Bel Air, Russell Assocs. .. . . . • . . . . . . . . . 301-879-9180 
MA Wakefield. H.c. Jappe Co. ............. 617-245-9359 
PA Westchester; Russell Assocs. .....•... 215-696-0700 
NY Bey Shore, Russell Assocs. .......•... 516-666-6500 
NY Morrisville, Naylor Elec. Co.. . . . . . . . . .. 315-684-9620 
OH Cleveland, D. Steffen & Assocs. . . . . . .. 216-461-8333 
TX Dallas, Russell Assocs. .....•......... 214-699-0383 
WA Bellevue. Russell Assocs. • . • . . . • . . . . .. 206-455-3694 

TREND CIRCUITS, 44358 Old Warm Springs Blvd.. 
Fremon~ CA 94536, Tel: 415-651-1150; EmpL: 35; SIs. 
Mgr: Mike Gunian 

TRENT, INC, 201 Leverington Ave, Philadalphia. PA 19127, 
Tel: 215-482-5000; EmpL: 55 

TRIAC ElECTRONIC SYSTEMS, INC, 87-27 Myrtle 
Ave., Gleridale, NY 11385, Tel: 716-441-4759, TWX: 
221500 ASAS ATT TRIAC; EmpL: 35; Sis. Mr;r: Victor 
Botnick 

TRICON INDUSTRIES, INC, Brazing Alloys & 
Chemical Products Div., 5000 Chase St, Downers 
Grove. IL 60515-4012, Tel: 312-963-0220, FAX: 312-963-
0269; Empl.: 15; Sis. Mgr: T. R Boedeker 

TRICON INDUSTRIES, INC., Electromechanical 
Division, 2325 Wisconsin Avenue. Downers Grove, IL 
60515-4076, Tel: 3t2-964-233O, FAX: 312-964-5179; 
Empl.: 250; Sis. MrJr: Robert Stevens 

TRIDAI<, 1120 Federal Rd.. Brookfield, CT 06804, Tel: 203-
775-1287, TWX: 71 0-456-1372, ESYLNK: 62009593, FAX: 
203-775-4376; EmpL: 26; SIs. Mgr: F. C. Herot 

TRI-DATA SYSTEMS, INC, 1450 Kifer Road, Sunnyvale. 
CA 94086-5306, Tel: 409-746-2900, TELEX: 172282, FAX: 
408-746-2074; EmpL: 90 

~:.MflG. Inc. 

FAX: 209~651-0t88 
TRI-MAG, ,INC., 8210 West Doe Ave., VISalia. CA 93291, 

Tel: 209-651-2222, TELEX: (ITT) ~; FSC No.: 
84771; EmpL: 80 .......... Ao1702-1704; 002028-2029 

Local Sales Offices & Reps 
AL Huntsville, EPI, Inc. .............•..... 205-534-3747 
P;z, Scottsdale. T.C. Elctms. Sis. . . . . . . . . . .. 602-994-5153 
CA Laguna Hills, Electro-Venture.. . ... ... 714-581-9244 
CA Orange, XBX Sis. ..................... 714-996-8200 
CA Santa Clara, C. B. King & Assocs. ..... 408-986-7551 
CO Englewood, Frontier Reps. ............ 303-799-6063 
FL Plantation. EMS, Inc. .................. 305-587-7148 
IL Arlington Hgts., Coombs Assocs., Inc. 

KS 
MD 
MS 
MO 
NH 
OH 
OK 
OR 
PA 
PA 
TX 
TX 
TX 
UT 
WI 

OVerland pt<.; EPI, Inc. ............... . 
Usbon, S. K MacDonald, Inc. ........ . 
Jeckson, EPI, Inc. .................... . 
St Louis, EPI, Inc. .................... . 
Nashua, Bell Controls ............. : .. 
Beachwood, EIctm. Sismasters ...... . 
Tulsa, Cunningham Camps. ......... . 
Beaverton. W. J. Purdy Co. ........... . 
Monroeville. S. K MecDonaid Inc. .... . 
Willow Grove. S. K MacDonald, Inc. .. . 
AUstin. Cunningham Camps. ......... . 
Dallas, Cunningham Camps. ......... . 
Houston. CUnningham Comps. ....... . 
Hooper, Frontier Reps. ............... . 
Milwaukee, Coombs Assocs., Inc. .... . 

312-439-9810 
913-842-9118 
301-982-1088 
601-856-6251 
314-962-,1411 
603-882-6984 
216-831-9555 
918-665-3582 
503-841-9373 
412-373-1723 
215-659-4414 
512-258-1.744 
612-454-3086 
713-461-4197 
801-546-4029 
414-351-6123 

TRIMM, INC. Div. of Newton Instr. Co, 400 W. Lake St, 
Box 489, Ubertyville.IL 60048, Tel: 312-362-3700, TELEX: 
728452, FAX: 312-660-3888; EmpL:70; SIs. Mgr: Nancy 
Calkins 

TRIM-TRONICS, INC., RL 20 E, P.O. Box 315, Cazenovia. 
NY 13035, Tel: 315-655-9528, FAX: 315-65&'2149; EmpL: 
20; SIs. Mgr: James E. Dowd 

TRINETICS INC, 55807 Currant Rd.. Mishawaka, IN 46545-
4899, Tel: 219-259-8535, FAX: 219-259-8552; FSC No.: 
3677; EmpL: 100; SIs. Mgr: P. L Kamerer 

TRIO LABORATORIES, INC. 80 Dupont St, Plainview, 
NY 11803, Tel: 516-349-0400, TWX: 510-221-1661; FSC 
No.: 00638; EmpL: 60; SIs. Mgr: John Crawford 

TRIO-TECH INTERNATIONAL, 355 Parkside Or, San 
Fernando, CA 91340, Tel: 816-365-9200, TELEX: 194611 
(T1lINTL SFDO), FAX: 312-365-8210; ErnpL: 266; SIs. 
MrJr: Ron Nelson 

TRIPLE I, See PHI Technologies, Inc. 

TRIPLETT CORPORATION, One Triplett Dr, Bluffton. OH 
TRIDYNE PROCESS SYSTEMS, OBI Industries, 80 45817-9987,Tel: 419-358-5015,TWX: 810-490-2400; SIs. 

Allen Rd.. So. Burlington, VT 05401, Tel: 802-863-6873; Mgr: Joel Weldy 
EmpL: 35; Sis. Mr;r: Jean Garin 

TRIPP-LITE, 500 No. Orleans, Chicaf}o, IL 60610, Tel: 312-
TRILOBYTE COMPUTER CORPORATION, 14477 329-1777, FAX: 312-844-6505; EmpL: 80; SIs. Mr;r: 

Catalina St, San Leandro, CA 94577, Tel: 415-695-1100, Priscilla Galgan; Dist. Mgr: Priscilla Galgan 
TWX: 910-350-0171, FAX: 415-895-2244; EmpL: 15 

TRIRIDGE CORPORATION, 1116 W. Main St, Leesburg, 
FL 32748, Tel: 904-728-0799 

TRI-TRONICS CO. INC., 6902 Cypress Park Drive. Tampa, 
FL 33622, Tel: 813-886-4000, 800-237-0946; EmpL: 27; 
SIs. MrJr: Robert A Warner 

FAX: 603-627-6025 
TRM, INC., 401 Kelly Ave., Grenier Field. Manchester, NH 

03103, Tel: 603-627-6000; EmpL: 40; Sis. MrJr: A Butts 
.. . . .. . . . . . . ..... .. .. . .•.... . . .... . . ....... Aol845-1847 

Local Sales Offices & Reps 
GA Duluth, DTM, Inc. .•••.•. , ..... ,........ 404-361-5592 
MD Ellicott City, Nelson Elctms. ........... 301-747-7667 
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Manufacturers and Sales Offices Directory 
MA Chelmsford, Matrix Sis. .............•. 617-459-4000 
MO Grandview, R !t Burton & Assocs. .. " 816-763-5385 
NY Mt Vernon, Friedman-Smlth ••.•••.•.. 914-66+4866 
TX Dallas, McDonald Assocs. ............ 214-236-3293 
VA Ster1lng, Beacon North .. ... .. ... ...... 703-476-24llO 

TROMPETER ELECTRONICS, INC., 31186 La Bays 
Dr. P.O. Box 5069, westlake Village, CA 91356-5069, Tel: 
816-707-2020, TWX: 910-494-1210, FAX: 816-706-1040; 
FSC No.: 14949; ~L: 180; SIs. Mgr" Paul Cox; DIs!. 
MgT" Hap Gladish.. . .. . .. ... ..•..•......• C.1579-1581 

Local Sales OffICeS & Reps 
Al Huntsville, Currie, Peak and Frazier .. . 
~ Phoenix, Aztec Entprs. ............... . 
CA Los Angeles, Knight Co. .............• 
CA San Diego, Knight Co. ............... . 
CA Santa Clare, /SG ..................... . 
CO Denver, Aztec Entprs. ................ . 
CT Welhersfield, UnderwOod Sis. ........ . 
FL Melbourne, Currie, Peak & Frazier ... . 
FL Orlando, Currie, Peak & Frazier ...... . 
FL T~ Currie,Peak, & Frazier ....... . 
GA Norcross, Currie, Peak & Frazier .•.... 
IL Chicego, Barndt Assocs. ............. . 
IN Carmel, Barndt Assocs. .............. . 
KS WlChile, Baka •.........•..•......•.... 
MD Lanham, Se~ Tronics •.......•......... 
MA Lowell Underwood Sis. •.............. 
MN Edine, Engineering Prods. Assoc. ..... 
MO Crev Coeour, Baka ••................. 
NJ Elmwood Pari<, L & M Assoc. Eng. Rep. 

NM Albuquerque, Aztec Entprs. .......... . 
NY New York, L & M Assocs. Eng. Rep. .. 
NY Rochester, T A E Reps. ..•............ 
NY Whilney Point, TAE Reps. .....•..... 
NC Greensboro, Currie, Peak & Frazier •.. 
NC Mathews, Currie, Peak & Frazier ..... . 
OH Richfield, Geotronix ••..............•.. 
OH Trotwood, Geclronix ........•......... 
OR Baev\lrlon, Evergreen Mktg. Co ....... . 
PA Allison Pari<, Geotronix .............. . 
PA Andalusia, L & M Assocs. ............ . 
TN Smyrna, Currie, Peak & Frazier ...... . 
TX Argyle, Milestek ......•................ 
TX Spring, Milestek ...........•.......... 
lIT Ogden, Aztec Entprs. •................ 
WA Seettle, Evergreen Mklg. ............. . 
WI Milwaukee, Barndt Assocs. .......... . 
Can Markham, Ont, Components, Lid .... . 
Can SL Laurent, Que., Componetics, Lid .. . 

Local Distributors 
CA Los Angelas, Knight Co. ............ .. 
CA Santa Clare, ISG Sis. ............... .. 
MD Lanham, Se~ Tronics ................ .. 
MA Lowell Underwood Sis. ............. .. 
MN Minneapolis, Bortech Sis. ............ . 
NJ Elmwood PI<., L & M Assocs. ........ .. 
TX Argyle, Mllestek ...................... . 

20&-536-1506 
602-944-9185 
213-67o.2833 
616-571-7903 
408-98o.1166 
303-776-5285 
203-563-3046 
305-724-6795 
305-855-0843 
813-963-1076 
404-446-7662 
312-283-0713 
312-844-0114 
316-662-4811 
301-731-8080 
617-256-8191 
612-835-9022 
314-876-4242 

201-797-()441 
505-262-1668 
212-243-6155 
716-586-8710 
807-692-3705 
916-373-0380 
704-846-1702 
216-656-6100 
513-252-6700 
503-643-8020 
412-487-1770 
215-245-6658 
615-456-0743 
817-455-7444 
713-376-6776 
801-621-1655 
206-633-3160 
414-545-8400 
416-476-7200 
514-331-1498 

213-67o.2833 
406-98().1166 
301-731-8080 
617-256-6191 
612-835-9005 
201-797-0441 
817-455-7444 

TRW MICROWAVE, See FEI Microwave 

TRW OPTOELECTRONICS DIV. 1215 w. Crosby Rd., 
carrollton, TX 75006, Tel: 214-323-2200, TELEX: 215849, 
FAX: 214-323-2396; EmpL: 1400; Sis. Mgr" Bob Taber; 
Dist. Mgr" Robert Linker 

TRW RESISTIVE PRODUCTS DIV. See International 
Resistive Co. 

TRW, RF Devices Div. 14520 Aviation Blvd., Lawndale, CA 
90260, Tel: 213-536-0668, TWX: 91 o.325-6206; EmpL: 
1000; Dis!. Mgr" G. Vegvari 

TRW TECHNAR, INC. TRW, Inc. 5462 Irwindale Ave., 
Irwindale, CA 91706, Tel: 818-334-0250, FAX: 818-966-
4781; Empl: 225; Sis. Mgr" George R Downs 

TS PRODUCTS, INC., 12455 Branford SL, Bldg. 22, Arlele, 
CA 91331, Tel: 818-896-6676; Empl.: 12; Sis. Mgr" Ron 
Zettelmier; Dist. Mgr" Ron Zettelmier .......... 002175 

Local Sales Offices & Reps 
CA Los Angeles, TS Products. Inc. ........ 818-896-6676 
CA Montebello, TUCUL Engrg. ....... .•... 213-728-7397 
CA San Marino, Motion Control Inc. ...... 818-796-0189 

,,= 
FAX: 213-312-1055 

TTE, INCORPORATED, 11652 W. Olympic Blvd., Los 
Angeles, CA 90064, Tel: 213-478-8224, TELEX: 3725291; 
FSC No.: 07766; Sis. Mgr" S. J. Sodaro 
.................................... A·1706-1713,2433 

Local Sales Offices & Reps 
MA Woburn, Cygnus Sis., Inc. ............. 617-935-1395 
PA Hatboro, Delta Mklg., Inc. ............. 215-675-0343 
PA Langhorne, Cetta Mklg., Inc ............ 215-75o.l440 
MD Laurel CSDS, Inc. .................... 301-953-7884 
IL Northfield, Feller Assocs., Inc. ......... 312-446-8065 
IA Ceder Rapids, Feller Assocs., Inc. ..... 316-364-0586 

TRONTECH, INC. 63 Sherk River Rd., Neptune, NJ 07753, TTS-TELECOM TERMINAL SYSTEMS, Box 68369, 
Tel: 201-922-6585, TELEX: 132445, FAX: 201-922-3903; 
EmpL: 40 Los Angeles, CA 90066, Tel: 213-39().9494, TELEX: 

3715831; EmpL: 18; SIs. Mgr_' L Winters 

TRUE DATA, 17092 Pullman SL OB,lrvine, CA 92714, Tel: 
714-261-9281, TWX: 91 o.595-1917; EmpL: 60; SIs. Mgr" 
Jack Gaushell VP Sis. 

TRuLINE CORPORATION, P.O. Box 1469, VISalia, CA 
93276-1469, Tel: 206-747-1261, FAX: 206-747-0280; 
EmpL: 85; SIs. Mgr" R W. Aubery 

TRW CAPACITOR DIV, 301 West ''0'' SL, Ogallala, NE 
69153, Tel: 308-284-3611, TELEX: 494 533; SIs. Mgr" 
Dennis Lienemann 

TRW CONNECTOR DIV., TRW Electronic 
Components Grp. 1501 Morse Ave., Elk Grove Village, 
IL 60007, Tel: 312-981-6000, TWX: 91o.222-1796; SIs. 
Mgr" B. Walthall; Dist. Mgr" Jim Hartranft Jr. 

TRW, Dynalco Controls Div. 5200 NW 37th, P.O. Box 
8187, Ft Lauderdale, FL 33310. Tel: 305-739-4300, 
TELEX: 514833; ~L: 125; SIs. Mgr " Kurlln Wilson; Dis!. 
Mgr" Joe Stephens 

TRW ELECTRONIC COMPONENTS GRP, 2525 E. EI 
Segundo Blvd., EI Segundo, CA 90245, Tel: 213-536-0600 

TRW FIBER OPTIC PRODS., CONNECTOR DN. 
TRW Elctm. Comps. Grp., 401 N. Breed St, 
Philadelphia. PA 19108, Tel: 215-922-8900; TWX: 71o. 
67o.2266; Sis. Mgr" Harry Saieker 

TRW LSI PRODUCTS DNiSION, PO Box 2472, La Jolla, 
CA 9203B, Tel: 616-457-1000, TELEX: 697957, TWX: 91o. 
335-1571, FAX: 616-455-6314; EmpL: 330; SIs: Mgr" 
Doug Turnage, Oir. Sis.; Dist. MgT" Ron Courtois 

TUCKER ELECTRONICS, Box 461966, Garland, TX 
75046, Tel: 214-348-6600, 80().527-4642, TELEX: 76-
1726, TWX: 62812862; EmpL: 43; SIs. Mgr" Don Stabeno 

TUNGSTONE BATTERIES, INC. 18 Billings SL, Sharon, 
MA 02067, Tel: 617-784-2000, TELEX: 951908; Empl: 23; 
SIs. Mgr" William O'Connell 

TVlaNl1 
FAX: 602-744-6155 

TUSONIX, INC., 7741 N. Business Park Drive, P. O. Box 
37144, Tucson, ~ 8574o.7144, Tel: 602-744-0400, 
TELEX: 102-298640, TWX: 31 o.299640; FSC No.: 59660; 
EmpL: 800; Sis. Mgr" Robert H. Jones; Dis!. Mgr" John H. 
Ohlrich.................................. A·1181, 1714 

Local Sales Offices & Reps 
~ Tucson, Tusonix, Inc. ................. 602-744-0400 
CA San Jose, Tusonix, Inc. ............... 406-922-0350 
CA Santa Ana, Tusonix, Inc. .............. 714-633-3257 
FL Coral Springs, Tusonix, Inc. ........... 305-952-7050 
MD Pasadena, Tusonix, Inc. .. .. . .. . .. .. ... 301-360-0100 
NY Ontario, Tusonix, Inc. ..... ',........... 315-524-7147 
NC Greensboro, Tusonix, Inc. .. . .. .. .. .... 916-292-4286 
TX Plano, Tusonix, Inc. ................... 214-985-9335 

UCE, I 
Local DistribufDrs 

AZ Phoenix, m .......................... 802-861-0222 
CA Chatsworth, m ...................... 818-706-1010 
CA MIlpitas, m .......................... 408-946-5577 
CA San Diego, m ....................... 616-587-4888 
CO Denver, m ........................... ~ 
CT Stratford, m ......................... 203-375-1400 
FL Orlando, m .......................... 305-856-1000 
GA Norcross, m .. .. .. .. .. .. .. .. .. .. .. . .. 404-862-0911 
IL Chicego, Newark EIctms. ............. 312-638-4411 
MD Beltsville, Rasco ...................... 301-937-9100 
Me Columbie, m ........................ 301-995-1331 
MD Whlta Marsh, Rasco .................. 301-529-0500 
MA Wilmington, m ....................... 617-658-4700 
MN Eden Prairie, m .. .. .. .. . .. .. .. .. .. .. . 612-944-5080 
NY Hauppauge, Fairmont Eictm. SIs....... 516-231-3313 
NY Ronkonkoma, m ..................... 516-737-2000 
NC Raleigh, Rasco ....................... 916-781-5700 
OH Columbus, m ...... .. .. .. .. .. .. .. .. .. 614-846-5770 
TX Fort Worth, m ....................... 817-595-3100 
WA Redmond, m ........................ 206-882-0291 

TUSTIN ELECTRONICS CO. 1580 N. Kellogg Drive, 
Anaheim, CA 92807, Tel: 114-777-5800, FAX: 714-777-
5814; FSC No.: 7025-0010; SIs. Mgr" Saul Tunkelrott 

TWP, INC. 2133 41h SL, Berkeley, CA 94710. Tel: 415-548-
4434, TELEX: 171-267, FAX: 415-548-3073; ~L: 10; SIs. 
Mgr"G. Reed 

TYCO INSTR DIV. See Data Instrs. 

TYCOR ELECTRONIC PRODUCTS LTD. 6107-6 
Street 5.e., Calgary, Alberta, Canada T2H 1 L9, Tel: 403-
256-3200, TELEX: 03 825842, ESYLNK: 1-800-661-8283, 
FAX: 403-253-0663; SIs. Mgr" Scott Lee 

TYTON CORP. Box 23055, 7930 N. Faulkner Ad., 
Milwaukee, WI 53223, Tel: 414-355-1130, TWX: 91o.262-
3094; SIs. MgT" Terry Morgan 

UCCEL CORPORATION, P. O. Box 660054, Dallas, TX 
75266, Tel: 214-353-7100, TWX: 91 o.661-4990; Empl: 
1350 

UCE, INC. 35 Rockland Rd., No/yIalk, CT 06B54, Tel: 203-
838-7509, FAX: 203-838-2566; EmpL: 20; SIs. MgT" D. 
Schmidt 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 809 



UCE, I 

Local Sales Offices &.Reps 
CT Norwalk, uCe. Inc. ...... .. ............ 203-838-7500 

ULT_NIX 
SFERNICE, INC. 

FAX: 303-242-5917 
UL TRONIX, INC., Sfernice, Inc., P.O. Box 1090, Grand 

Junction, CO 81502, Tel: 303-242-0810; FSC No.: 05347; 
Empl: 300; SIs. Mgr: John Hardesty; Disl. Mg,: Danny 
Jagirdar ........................... Ao1848, 2027-2029 

Local Sales Offices & Reps 
AZ Tempe. Semper Fi Sis., Inc. ....•.•..•. 602-730-9553 
CA Chatsworth, Raltech .................. 818-700-0933 
CA Del Mar, Chapman & Chapman ....... 619-755-0412 
CA Glendale, Mission Mktg. Grp. . . . . . • . . . . 818-247-9110 
CA Santa Clara, I Squared Inc. ........... 408-988-3400 
CO Denver, West Inc. ... .. ..... .... .. ..... 303-477-8160 
CT Bloomfield, F. S. L......... ............ 203-243-3122 
FL StPetersburg, J.c.J. Assocs. ......... 813-343-2679 
IL Downers Grove, Richrnar EIctm. ...... 312-968-0118 
IN Ft Wayne, Denton Mktg. .............. 219-488-0665 
IA Hiawa1ha, AId Sis. .................... 319-393-6392 
MA Lowel~ F. S. I. .... .......... ........... 617-459-7399 
MI JacksOn, T p.s. & Assocs. .. . .. .. .. .. .. 517-783-1722 
MN Minneapolis, Dunlop Conslts. ......... 612-544-1070 
MO St Louis, S. W. Wollard Co. .........•. 314-576-1130 
NJ Piscataway, R P. Luce & Co. ......... 201-752-8750 
NY Chappaqua, MicreI, Inc. ............... 914-238-4961 
NY New Hyde Pk, R P. Luce & Co ........ 518-437-4550 
NY Rochester, Fritz Dasson .............. 716-338-1699 
OH Wooster, T.P.S. & Assocs. .. . . . . . . . . . .. 218-264-0971 
PA Wyn..-ood, Metz-Benharn Assocs., Inc. 

....................................... 215-896-7300 
TX Richardson, Pro Comp. Sis. Co. ....... 214-669-1500 
lIT SaIl Lake CiIy, West, Inc. .. . . . . . . . . . . .. 601-292-8787 
WA Bellevue, Olson Tech. Sis. Corp. •..... 206-883-7792 
WI Butler, Richrnar EIctm. ................ 414-781-1730 
can Manitoba/Winnipeg, Smilh-Palerson & Assoc. 

....................................... 294-885-1376 
can Ont/MIssissauga, Source EIctm. ..... 418-675-6235 

Local DIstribUtors 
CA Chatsworth, Peteil/Passive Comp., Inc. 

. CA Sen Diego, Neumann EIec. .......... . 
CA Sen Jose, Zeus Camps. ............. . 
CA Westlake VI, Oiste~ Inc. .............. . 
CO Denver, IEC Inlegrated EIctm. .•....••. 
FL Oviedo, Zeus Comp. ................. . 
FL Tampa, Impala EIctms. .............. . 
MD Columbia, Azlech EIctms. ............ . 
MD Columbia, Zeus Camps. ............ .. 
MA Bu~ington, TLC EIctms. .............. . 
MA Lexington, Zeus Comps. ...•.......... 
NY Bohemia, Justin EI8c. ................ . 
NY Hauppauge, Jaco, Inc. ............... . 
NY MeMl1e; SA~ Inc. ..................... . 
NY Port Chester, Zeus Comps. .......... . 
NY Valley Stream, L & S Elec. .......... .. 
OH Cincinnati, Eclipse of Ohic ....•..•••.• 
OH Cincinnati, G & A Sis. ................ . 
OH Da~ Televox, Inc. ............... '" 
OR Beav~ IEC Inlegraed EIctm. .....• 
TX Dallas, EPIC .............. ; .......... . 
TX RIChardson, Jaco,.lnc. ............... . 

Unimax 

818-341-1745 
619-695-3005 
408-998-5121 
805-495-9998 
303-843-2040 
305-365-3000 
813-865-4747 
301-995-6800 
301-997-1118 
617-273-0140 
617-883-8800 
516-589-4000 
518-273-5500 
5.16-293-2710 
914-937-7400 
518-561-2474 
513-881-7733 
513-521-8800 
513-454-1225 
503-641-1690 
214-503-1414 
214-235-9575 

e The 
Over Largest 

8. 000. 000 Relay & 
Relays &. •• Switches 
SWitches II: Distributor 
In Stock. ~ ~ In the World 

'C .... _ .... __ = 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

Manufacturers and Sales Offices Directory 
TX RichardSOn, Zeus Camps. .. ;......... 214-783-7010 
WA Bellevue, IEC Integrated Elctm. .•..•.• 206-455-2727 

ULVAC NORTH AMERICA CORPORATION, P.O. Box 
799, 105 York Streel, Kennebunk, ME 04043, Tel: 207-985-
2973, TELEX: 46-9045,FAX: 207-985-4459; Empl: 50; SIs. 
Mg,: Susan Zilaro; Disl. Mgr: Harold Baum 

Local SaleS Offices & Reps 
CA Sen Jose, Process Physics, Inc. ..•... , 408-435-1611 
GA La Grange, J.a Systems .............. , 404-8M,:3006 
MA Boxford, Lanyi Equip. ......•...•..•.... 617-887-8880 

FAX: 415-573-7562 
ULVECO, INC., 323 Vintage Park Drive, Foster CiIy, CA 

94404, Tel: 415-574-1100, TWX: 856446 ULVECO; Sis. 
Mgr: Michael Szulborski ...•.....•....... Ao243O-2432 

Local Sa/9$ Offices & Reps 
CA Arcadia, Van Gott & Assocs. .......... 818-445-9728 
CA Sen Diego, Van Gott & Assocs. ....... 619-566-5320 
CA Santa Clara, Gagner-Toomey Assocs., Inc. 

. . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . • . • . .. 408-244-2200 
. CO Littleton, MAC .. , ..•.••.. , ..•.. ,. . .... 303-794-4684 

CT Avon, Tom Maguire Assocs. .......... 203-673-3019 
CT Glastonbuoy, Tom Maguire Assocs. .. , 203-659-1649 
MA Norwood, Tom MagUire Assocs. ...... 617-551-0500 
MN Minneapolis, EIectro-Serv Co. . . .•... .. 612-338-3475 
NY CIaI1< Mills, KlM Gamer ...•...•••.•.. 315-853-6126 
NY Pittsford, KlM Garner................. 718-361-8350 
NY Plainview, Robert SmI1h Assocs. ...... 516-681-3155 
OR Beavmon, Evergreen Mktg. Corp. ... .. 503-643-8020 
PA Exton, Unear Sis. .... '" • . . . . . • . . • . . . . . 215-524-8080 
WA Richmond, Glassock Assocs. ......... 804-74D-0063 
WA Seattle, Evergreen Mklg. Grp. ......... 206-633-3160 
Can Markham, om. Sletron InlL, Inc. •...... 416-475-6202 

UNGAR, Diy. Eldon Inds., Inc., 100 W. Manville St. 
CompIon, CA 90224-8005, Tel: 213-774-5950, TELEX: 
4720750 Eldon; FSC No.: 78976; Empl.: 140; SIs. Mg,: 
Richard Shivers 

UNHOLTZ-DICKIE CORP. 6 Brookside Dr, Wallingford, 
CT 06492, Tel: 203-265-3929, TELEX: 643602, FAX: 203-
265-2690; EmpL: 49 

UNIBOX, Diy. of Amerex. P.O. Box 2815, Riverside, CA 
92516, Tel: 714-686-1400; Sis. Mg': Roger OrIon 
. ................................................ Co1014 

UNICO, 3725 Nicholson Rd, Franksville, WI 53126-0505, 
Tel: 414-886-5!178, TWX: 910.271-2365, FAX: 414-886-
8396; EmpL: 250; SIs. Mg,: Joseph Glover 

FAX: 201-674-3803 
UNICORP,291 Cleveland St. Orange, NJ 07050, Tel: 201-

674-1700; FSC No.: 04729; EmpL: 82; SIs. Mgr: a Levine 
........................................... Co1710-1711 

UNILATOR TECHNICAL CERAMICS INC. 6290 
Sunsei Blvd. SIs. 1126, Los Angeles, CA 90028-6770. Tel: 
213-463-5618, TWX: 910 321-2903; SIs. Mg,: Norman R 
Sutherland 

UNIMAX SWITCH CORP. See C & K/Unimax, Inc. 

UNIMEASURE, INC. 7055 N.W. Grandview Dr. Corvallis, 
OR 97330, Tel: 503-757-3158 

UNION CAFIBIDE CORPORATION, Industrial 
Chemicals DiY., Crystal products Dept. 9320 
Chesapeake Dr. SIs. 216, Sen Diego, CA 92123, Tel: 619-
279-4500, TELEX: 695-465; Empl.: 125; SIs. Mgr: J. J. 
Beeman 

UNI-POWER HYBRIDS INTERNATIONAL., See 
Hybrids Inti. Ltd. Thick Film Diy. and Hi-Q Crystals, 
Hybrids Inti. Ltd. 

UNIQUE OPTICAL CO. Diyersified Optical Corp. P.o. 
Box 585, Farmingdale, NY 11735, Tel: 516-420-0288, 
TWX: 510.224-6596; Empl: 28; SIs. Mgr:' James A. 
Greene 

UNrr DESIGN, 1140£ Valencia. Dr. Fuller1on, CA 92631, 
Tel: 714-526-0800, TWX: 910.250-0136, FAX: 714-871-
4164; EmpL: 8; SIs. Mgr: M. Konrad 

~UNITID 
CRIMI-CON 

UNrrED CHEMI-CONINC., 9801 W. Higgins Rd, 
Rosemont, IL 60018, Tel: 312-696-2000, TELEX: 28-3557, 
TWX: 910.253-2964; EmpL: 50; SIs. Mgr: R Donham 
........................................... Ao1182-1183 

Local Sa/9$ Offices & Reps 
NJ Bellmawr, TAl Corp. .................. 809-933-2800 
AL Hun1sviile, R D. WhHesell . . • . . • • . • . • .. 205-883-5110 
CA Ei TorCl, EngIish/Damco Sis. ..••.•..•. 714-837-3801 
CA Mountail) View, Straube Assocs. ..•... 415-969-6060 
CO Westminster, Straube Assocs. Mountain S1ates, Inc. 

• . . . . . . • . • • . .. . .. . . • . . • . . •• . • . . . . . . . . . . 303-426-0890 
FL Aitamonle Springs, SemIronic Assocs., Inc. 

· . . . . . . . . . . .•. . . . . . . . . . . . .. . . . . . . . . . . . . 305-831-8233 
FL Clearwater, SemIronic Assocs., Inc. •.. 813-461-4675 
FL Fl Lauderdale, SemIronic Assocs., Inc. 

....................................... 305-731-2484 
GA Norcross, R O. WhHesell •........•... 404-449-9190 
IL Chicago, M. GottIiebAssocs. .......... 312-775-1151 
IN Foo Wayne, R O. Whitesell· • . . . •• . . . . . 219-432-5591 
IN Indianapofis, R O. WhHesel1 ... . . . . . • . . 317-359-9283 
IN Kokomo, R O. Whitesell ..•.•..• :..... 317-457-9127 
KS Shawnee Mission, Lowell Kangas & Assocs., Inc. 

....................................... 913-831-3515 
KY Peewee Valley, R O. WhHese11. .. . • . .. 502-241-1441 
MD Columbia, Pro-Rep, Inc. •.•......•..... 301-853-3600 
MA Hingham, NOOheast Reps. •.•......... 617-749-8700 
MI Grand Rapids, R O. WhHeseIl . . . . . . . .. 618-942-5420 
MI Southfield, R O. Whitesell •.•......... 313-559-5454 
MI St Joseph, R O. Whitesell............ 616-983-7337 
MN Eden Prairie, Twist Co. . . . . . . . . .. . . . .. . 612-941-2040 
NY N.Bellmore, Aurora Mklg. ............. 516'221-0764 
NY New York, Caravan Sis., Corp. ........ 212-734-5800 
NY Pittsford, Franklin Sis. Corp. .......... ; 718-246-8251 
NC Greensboro, Caravan SIs.............. 919-294-1500 
NC Raleigh, Tingen Tech Sis., Inc. ........ 919-878-4440 
OH Cincinnati, R O. Whitesell. . . . •. . . •. . . . 513-521-2290 
OH Cleveland, R O. Whitesell ...•.••..... 216-447-9020 
OH Columbus, R O. Whitesell ...•...•. '" 614-888-9396 
OH Dayton, R O. Whitesell ............... 513-298-9546 
OR Po~1and, Earl & Brown . • . . . . . .. . . . . . . . 503-245-2283 
PA Pittsburgh, R O. Whitesell............ 412-963-6161 
TN Knoxville, M Gottlieb Assocs. ......... 615-968-1314 
TN Knoxville, R 0. Whitesell ......••..... 615-694-9476 
TX Austin, Mi~Rep .................. , .... 512-346-0331 
TX Houston, Mi~Rep ..................... 713-444-2557 
TX Richardson, Mi~Rep .................. 214-644-6731 
lIT Sah Lake CiIy, Straube Assocs. Mountain S1ates, Inc. 

· . . . . . . . . . • . • . . • . . . • . . • . . . . . • . . • . . . . . . . 801-283-2640 
WA Redmond, Earl & Brown •.••..••...... 206-885-5064 
WI Brookfield, Twist Co. ................. .414-782-2670 
can Toronto, Renmark EIctms. ............ 416-494-5445 

Local Distributors 
AZ Tempe, Bellinds. ...••...............• 602-968-7800 
AZ Tempe, EIctm. Supp. .................. 602-258-4769 
AZ Tempe, Time EIctms. .•........•..•... 602-967-2000 
CA Agoura Hills. Time EIctms. .•..•....... 818-707-2890 
CA Anaheim, Time EIctrns. ............... 714-937-0911 
CA Cha1sWorth, passive Comps. ...•... '" 818-341-1745 
CA Chalsworth, Time EIctms •• ..• .•• .. ••. 818-998-7200 
CA Riverside, EIctm. Supp. .•••....••.••.• 714-787-9220 
CA Sen Diego, EIctm. Supp. ...••..•..•... 619-693-8222 
CA San Diego, Time EIctms. .............. 619-588-1331 
CA Sen Jose, Capacitors Unltd. . • . . • . . • . .. 408-948-7676 
CA Sen Jose, Passive Technlg. Sis. ...... 408-435-5566 
CA Sunnyvale, s.A.1. ...................... 408-720-0760 
CA Sunnyvale, Time EIctms. .............. 408-734-9888 
CA Torrance, Time EIctms. ..• , .•...•..... 213-320-0880 
CA Tustin, Projections Unltd. •••.......... 714-544-2700 
CO Englewood, Nap Elctms. . . • . • . . • . . • . . . 303-799-9898 
CO Englewood, Time EIctms. •............ 303-799-8851 
CO Wheatridge, Bellinds. .. . . • .. .. . • . . • • . . 303-424-1985 
CT Cheshire, Time EIctms. •.•..•..••••.•. 203-271-3200 
FL Altamonte SPrings, s.A.1. .•.••..•••.•.. 305-831-8201 
FL Fl Lauderdale, Hammond EIctms. .•.. 305-973-7103 
FL Fl Lauderdale, RepIron EIctms. ••.••.. 305-735-1112 
FL Fl Lauderdale, Time EIctms. .......... 305-974-4800 
FL O~ando, Hammond EIctms. . . • . . •• • •• . 305-849-6060 
FL Orlando, Time EIctms. ................ 305-841-8565 
FL Tampa, RepIron EIctms. .............. 813-855-4656 

810 North American offices only. For worldWide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 

GA Atlanta, TifTlE! Elctrns. . ..... . 
GA Norcross Hammond Elctrns. . 
GA Norcross, Reptron Elctms. .. . 
GA Norcross TIme Elctms. . .... . 
IL Chicago, Nep Elctms. ........ . 
IL Elk Grove VL RM Elctrns ... . 
IL Northbroo~ Classic Comps. 
IL Schaumburg. Reptron Elctms. ..... . 
IL Wood Dale, TIme Elctms. ........ . 
IN Indianapolis. RM Elctms. .......... . 
MD Columbia. TIme Elctms.· •.......... 
MA Burlington, TLC Elctrns.. .. .......... . 
MA Hopkinton, Interface Elctms. . 
MA Peabody, TIme Elctms. ........ . 
MA Wilmington, J.V. Elctms. ...... . 
MA Woburn, SAl. .................. .. 
MI Grand Rapids, RM Elctms. 
MI Livonia. Reptron Elctms. 
MN Bloomington, TIme Elctms. 
MN Hopkins, Joel Co, ..... 
MN Minnetonka, Reptron Elctms. 
MO St Louis. TIme Elctrns. 
NJ Clifton, J-Mar Elctms. .... . 
NM Albuquerque, Bell Iods. .. . 
NY E Syracuse, TIme Elctms. 
NY Hauppauge, Jaco Elctms. .. 
NY Hauppauge, Time Elctms ..... 
NY Melville, SAl. ..... 
NY Rochester, Masline Elctms. .. 
NY Ronkonkoma. Prime Comps. ......... . 
NC CharlQtte, TIme Elctrns. .............. . 
NC Greensboro, Hammond Elctms. ...... . 
NC Raleigh, Service Plus ... . 
OH Dublin, TIme Elctms. ................ .. 
OH Worthington, Reptron ... .. .......... . 
OR Lake Oswego, Bellinds. ............. . 
OR Portland, TIme Elctms. ....... . 
PA Exton, VSH .... " .. "." .... .. 
PA King of Prussia. Time Elctrns. . 
PA York, EC.I ................. " .. 
SC Greensvilla, Hammond Elctms. 
TX Austin, Kent Elctms. ............ . 
TX Carrol non, Time Elctms. ....... . 
TX Dalles, RM Elctms. ............. . 
TX Houston, Kent Elctms. ...... . 
TX Houston, Time Elctms. ........... " .. . 
TX Richardson, Jaco Elctms. .........•... 
TX RichardSon, Kent Elctms. . ........... . 
lJT San Lake City, Standard Supp. Co .. 
lJT W. Valley, TIme Elctms. ...... . 
VT Rutland, SAl ................ . 
WA Bellevue, Bell Iods. ........ . 
WA Redmond, Time Elctms. .... . 
WI New Berlin, Classic Comps. . 
WI New Berlin, Nep Elctms. .... 

404-984-0126 
404-449-1996 
404-446-1300 
404-448-4448 
312-625-8400 
312-869-2080 
312-272-9650 
312-882-1700 
312-350-0610 
317-291-7110 
301-964-3090 
617-273-0140 
617-435-6658 
617-532-6200 
617-273-4300 
617-938-5460 
616-531-9300 
313-525-2700 
612-944-9192 
612-935-6202 
612-938-0000 
314-391-6444 
201-772-8400 
505-292-2700 
315-432-0355 
516-273-5500 
516-273-0100 
516-293-2710 
716-546-5373 
516-737-1730 
704-522-7600 
919-275-6391 
919-850-9550 
614-761-1100 
614-436-6675 
503-241-4115 
503-684-3780 
215-363-2250 
215-337-0900 
717-846-5334 
803-233-4121 
512-834-1900 
214-241-7441 
214-869-2060 
713-78Q-7770 
713-530-0800 
214-235-9575 
214-669-2600 
801-486-3371 
801-973-8181 
802-775-7126 
206-747-1515 
206-662-1600 
414-786-5300 
414-785-9100 

UNITED DETECTOR TECHNOLOGY, 12525 Chadron 
Ave, Hawthorne, CA 90250, Tel: 213-978-0516, TELEX: 
18-2458; FSC No.: 50486; Empl.: 150; Sis. Mgr: AHred 
Seck 

UNITED ELECTRIC CONTROLS, 85 School St, 
Watertown, MA 02172, Tel: 617-WA6-1ooo, TELEX: 92 
2445, FAX: 617-926-2568; Empl.: 420; Sis. Mg,: Dave 
Williams; Dis/. Mg': George Miller 

UNITED FOAM PLASTICS, 172-0 E Main St, 
Georgetown, MA 01833, Tel: 617-352-2200, TWX: 710-
347-0315, FAX: 617-352-7169; FSC No.: 55900; Empl.: 
200; Sis. Mgr: Richard L Corrigan 

UNITED SOLDER WRAP INC., See Vector Elctrn. Co., 
Solderwrap of CA, Inc. 

UNITED STATES CRYSTAL CORP., 3605 McCart St, 
Fort Worth, TX 76110, Tel: 817-921-3014, TWX: 910-893-
4084, FAX: 817-923-0424; FSC No.: 52847; Empl.: 75; Sis. 
Mg': Jan Hend"",,?n 

UNITED STATES SOFTWARE CORP., 14215 NW. 
Science Pk. Dr, Portland, OR 97229, Tel: 503-841-8446, 
TWX: 4993875 U S SOFTWARE; Sis. Mg': Donald L 
Dunstan 

UNITED SUPERTEK, INC., 118 Charcot Ave., San Jose, 
CA 95131-1101, Tel: 408-922-0730, FAX: 408-922-0534; 
Empl.: 40; Sis. Mg': Ms. Jo-Ann Ricci 

UNITED TRANSFORMER CORPORATION, SUb. 
of OPT Industries, 300 Red School Lane, Phillipsburg. 
NJ 08865, Tel: 201-454-2600, TWX: 710-581-2722; Empl: 
200; Sis. Mg,: A. Profeta ......... Ao I479,2428-2429 

Local Sales Offices & Reps 
AZ Phoenix, Weslrep ...... . 
CA Anaheim, Westrep .... . 
CA San Diego, Westrep ....... ,. 
CA Santa Clara. Westrep '" 
CO Westminster, Straube Assocs. 
FL Orlando, OPT .... 
10 Boise, N. R. Schultz .... 
KS Lenexa. Midtec Assocs. .. 
MD Columbia. L D. Lowery .. 
MD Columbia. L D. Lowery ., 
MN Eden Prarie, The Twist Co. 
NM Albuquerque, S.W. SIs. 
NY E Rochester, Lupton Assocs. 
NY Melville, Comtronic Assocs. 
OR Beaverton, N. R. Schultz 
PA Broomall. L D. Lowery .... . 
TX EI Paso, S.W. SIs. ...... " " 
WA Bellevue, N. R Schultz .... . 
WA Bellevue, N. R Schultz Co .. 
Can Toronto, Ont, Renmark Assocs. 

Local Distributors 

602-997-8899 
714-527-2822 
619-566-6580 
408-986-8833 
303-426-0890 
305-658-6020 
206-377-8666 
913-541-0505 
301-381-0225 
301-964-9110 
612-941-2040 
505-883-1366 
716-381-4800 
516-249-0505 
503-643-1844 
215-356-5300 
915-594-8259 
206-494-0300 
206-454-0300 
416-494-5445 

AL Huntsville, Arrow Elctms. ......... 205-837-6955 
AL Huntsville, Hal~Mark Elctms. . 205-837-8700 
AZ Phoenix, Arrow ....... 602-437-0750 
AZ Phoenix, Hal~MarI< Elctms. ... 602-437-1200 
CA Canoga Pk., Hal~Mark Elctrns. 818-716-7300 
CA Garden Grove, Bellinds. .. . . . 714-22D-0681 
CA Gardena. Bellinds. ................... 213-515-1800 
CA Los Angeles, Arrow Elctms. ......... 818-701-7500 
CA Sacramento, Hall-Mark Elctrns. ....... 916-722-9280 
CA San Diego, Arrow ......... " .. .. . .. ... 619-565-4800 
CA San Diego, Hal~Mark ....... 619-268-1201 
CA San Francisco, Arrow Elctms. .. . . . . . .. 408-745-6600 
CA San Jose, Hal~Mark .................. 408-432-0900 
CA San Jose, Jaco .... ............. .... 408-432-9290 
CA Sunnyvale, Belllnds. .................. 408-734-8570 
CA Thousand Oaks, Bellinds. . 818-340-1940 
CA Torrance, Hal~Mark Elctrns. ..... 213-217-8400 
CA Tustin, Arrow Elctrns. ............ 714-838-5422 
CA Tustin, Hal~Mark Elctms. ........ 714-669-4700 
CA Westlake, Jaco ........... 805-495-9998 
CO Denver, Hal~Mark Elctrns. 303-790-1662 
CO Englewood, Arrow Elctms. ........... 303-790-4444 
CT Meriden, Jaco .................. 203-235-1422 
CT Wallingford, Arrow ........... ".. 203-265-7741 
CT Wallingford, Hal~Mark Elctms. ... 203-269-0100 
FL Ft Lauderdale, Arrow Elctrns. ...... 305-429-8200 
FL Ft Lauderdale, Hal~Mark Elctrns. .. 305-971-9280 
FL Melboume, Arrow Elctrns. 305-725-1480 
FL Orlando, Arrow Elctms. .. 305-682-6923 
FL Orlando, Hal~Mark Elctms. 305-855-4020 
FL Tampa, Hal~Mark Elctms. 813-530-4543 
GA Allanta. Arrow Elctrns. .... 404-449-8252 
GA Allanta. Hal~MarI< Elctrns. .... 404-447-8000 
HI Honolulu, Honolulu Elctrns. .. 809-949-5584 
IL Chicago, Arrow .............. 312-250-0500 
IL Chicago, Hal~Mark Elctms. ... 312-860-3600 
IN Indianapolis. Arrow ................... 317-243-9353 
IN Indianapolis. Hal~Mark Elctrns. ........ 317-872-8875 
IA Cedar Rapids. Arrow Elctms.. . .. .. .. 319-395-7230 
KS Kansas City, Arrow Elctms. ... 913-541-9542 
KS Kansas City, Hal~Mark Elctms. 913-886-4747 
MD Banimore, Hal~Mark ... 301-988-9800 
MD Columbia. Arrow Elctms. 301-995-6002 
MD Columbia. Jaco ....... " .. 301-995-6620 
MA Boston, Arrow EIctm:;, .. 617-935-5134 
MA Boston, Hal~Mark ......... 617-935-9777 
MA Boston,Jaco ................ 617-273-1860 
MI Detroit, Arrow Elctrns .. , . . . . . . 313-971-8220 
MI Grand Rapids, Arrow Elctrns. "...... 616-243-0912 
MI Livonia, Hal~Mark .......... " ...... " 313-462-1205 
MN Minneapolis. Arrow Elctrns. ........... 612-830-1800 
MN Minneapolis. Hal~Mark Elctms. ....... 612-941-2600 
MO St Louis. Arrow Elctms. ............... 314-567-6888 
MO St Louis. Hal~Mark Elctrns ............ 314-29i-5350 
NH Manchester, Arrow Elctrns. ........... 603-668-6966 
NJ Fairfield, Arrow .......... 201-538-0900 
NJ Fairfield, Hal~Mark .................. " 201-575-4415 
NJ Mt Laurel. Hal~Mark . . . . . . . . . . . . . . . . .. 609-235-1900 
NJ Totowa. Jaco ......................... 201-942-4000 
NM Albuquerque, Arrow Elctms. .......... 505-243-4566 
NY Hauppauge, Arrow Elctms. ............ 516-231-1000 
NY Hauppauge, Jaco Elctms. "........... 516-273-5500 
NY Lynbroo~ P_less Radio. . . .. . . . . . . .. 516-593-2121 
NY Rochester, Arrow Elctms .............. '716-427-0300 
NY Rochester, Hall-Mark ................. 716-244-9290 
NY Ronkonkoma. Hal~Mark Elctrns. ...... 516-737-0600 
NC Raleigh, Arrow. . . . . . . . . . . . . . . . . . . . . . .. 919-876-3132 
NC Raleigh, Hal~Mark ............... "... 919-872-0712 
NC Winston-Salem, Arrow Elctrns. ........ 919-725-8711 
OH Cleveland, Arrow Elctms. ............. 216-248-3990 
OH Cleveland, Hal~Mark Elctms. ......... 216-349-4632 
OH Columbus, Arrow Elctrns. ............. 614-436-0928 
OH Columbus, Hal~Mark Elctms .......... 614-888-3313 
OH Dayton, Arrow ...................... ,. 513-435-5563 
OH Dayton, Pion_ ............... ,...... 513-236-9900 
OH Westerville, Hall-Mark ................. 614-891-4555 

UNITRO 

OK Tuls.a, Arrow Elctms. ................. . 
OK Tuls.a, Hal~Mark Elctms. ............ .. 
OR Portland, Arrow ...................... . 
PA Philadelphia. Arrow Elctms. .......... . 
PA Philadelphia. Hal~Mark Elctms. ...... . 
PA Pittsburgh, Arrow Elctrns. ............ . 
TX Austin, Arrow """ .................. . 
TX Austin, Hal~Mark " .................. . 
TX Dalles, Arrow Elctms. ............... .. 
TX Dallas, Hal~Mark .......... .. 
TX DaIles,Jaco ........................ .. 
TX Houston, Arrow Elctms. ............. .. 
TX Houston, Hal~Mark Elctms. .......... . 
lJT San Lake City, Arrow Elctms. ........ . 
lJT san Lake City, Hal~Mark Elctms. ..... . 
WA Seattle, Arrow ....... : .............. .. 
WI Milwaukee, Arrow Elctms. ............ . 
WI Milwaukee. Hal~ark Elctms. ........ . 
PR Hato Rey, Arrow Elctms. ........... ". 
Can Montreal. Que, Arrow Elctms. ........ . 
Can Ottawa. Ont, Arrow Elctms. .......... . 
Can Quebec City, Que, Arrow Elctms. .... . 
Can Toronto, Ont, Arrow Elctms. ......... . 

918-252-7537 
800-231-0253 
503-845-8456 
215-928-1800 
215-355-7300 
412-856-7000 
512-835-4180 
512-258-8848 
214-38Q-8484 
214-553-4300 
214-235-9575 
713-530-4700 
713-781-6100 
801-973-6913 
801-972-1008 
206-575-4420 
414-792-0150 
414-797-7844 
809-764-4384 
514-735-5511 
613-226-6903 
418-667-4231 
416-661-0220 

UNITED WIRE & CABlE CORP, 425 Shrewsbury St, 
Worcester, MA 01604, Tal: 617-757-3872, FAX: 617-753-
2173; FSC No.: 51348: Empl.: 10; Sis. Mgr: T. P. Andrews 

UNIT INDUSTRIES, 1140 E Valencia Dr, Fullerton, CA 
92831, Tel: 714-871-4161; EmpL: 40; Sis. Mg,: R Lisman 

UNITRACK: 

FAX: 215-692..:0801 
UNITRACK INDUSTRIES, INC., 1372 Enierprise Dr, 

Goshen Corp. PI<., P.O. Box 1927, West Chester, PA 19380, 
Tel: 216-692-0800, TWX: 510-663-0000; Sis. Mg,: Anna 
Orcutt .................................... Co 1114-1117 

Local Sales Offices & Reps 
AZ Phoenix, Finn-Pat Co. . . . . . . . . . . . . . . . .. 602-954-0301 
CO Denver, Delnron Co. .................. 303-373-0300 
GA Allanta, Magaro & Assocs. ............ 404-451-8862 
IL Des Plaines. Lincoln, Hodges & Assocs. 

. ...................................... 312-297-3810 
IN Ft Wayne, Aktron Corp. ............... 219-747-3650 
MA Northboro, HenikAssocs. ............. 617-393-3127 
MI Kentwood, CA G_ Co............... 616-534-9449 
MN St Paul. Countrymen Assocs. ....... :. 612-645-9151 
MO Blue Springs, Caims Sis. Co ........... 816-229-1404 
NJ Basking Ridge, Churchill Assocs. ..... 201-204-0744 
NY Larchmont, Hingston Walsh Assocs., Inc. 

....................................... 914-834-5781 
NY Syracuse, Lenard Co .................. 315-479-9191 
OH Akron, Augnat Assocs. . . . . . . . . . . . . . . . . 216-273-1211 
PA Norristown, RivcoJanuary ............ 215-631-1414 
TX Wylie, Air Quip/RobIeyco ............. 214-442-3573 
Can Guelph, Ont, Hammond MIg. Co, Ltd 

Local Distributors 
CA SantaAna.EL-GOM " .............. .. 
CO Denver, Integrated EIctms. ........... . 
MA Northboro, Papi Supp. .............. .. 
MA Winchester, Rush Iods. ............. .. 
MI Grand Rapids, S-F Eictm. Supp. Co. .. 
NC Winston-Salem, Kirkman EIctms. ..... . 
OH Dayton, Televox, Inc. ............... ". 
OH Warren, Rem Elctms. Supp. Co., Inc .. . 
PA Erie, Rem Elctms. Supp. Co, Inc ...... . 
TX Wyfie, Air Ouip/Robleyco ........... .. 

519-822-2960 

714-432-6630 
303-292-6121 
617-393-3127 
617-729-5800 
616-459-0216 
919-722-9131 
513-294-4499 
216-373-1300 
814-453-5625 
214-442-3573 

UNITRODE CORP,· 580 Pleasant St, Watertown, MA 
02172, Tel: 617-926-0404, TELEX: 92-2414, TWX:. 710-
326-6509; Ernpl: 2,000; SIs. Mgr: Leslie Wallace; Dist. 
Mg': Ron Myers 

UNITRODE CORP., Capacitor Div, 11494 Sorrento 
Valley Road, San Diego, CA 92121, Tel: 619-453-8020 

W 
Unitron 

FAX: 214-341-2099 
UNITRON INC., 10925 Miller Ad, Dept EE, Dalles, TX 

75238, Tel: 214-340-8600, TELEX: 882511; FSC No.: 
6130: Empl.: 75; SIs. Mg,: R L Beutel ... 002158-2160 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 811 



UNITRO 
Local Sales Off~ & Reps 

CA Manhattan Beh., Unitron (Jim Houghten) 
........ >.............................. 213-379-7901 

CA Sunland, Unitron. (Jim Crevier) ...•. ,.. 818-352-7346 
KS MiSsion, Warren West & Assocs. .• ,; " 913-236-5356 
MN St Pau~ Power Malion................ 612-645-0781 
MO Ellisville, Maynard & Assocs. .....• ;... 314-256-6899 
NC Chailotle, Bruster Lawing & Assocs... 803-83H 205 
SC Mt Pleasant, Bruster Lawing & Assocs. 

803-684-5748 
VA Midlothian, Bruster Lawing & Assocs. 

804-794-3879 

UNITRONIX CORP, 50 County Une Ad., SolTlelVille, NJ 
08876, Tel: 201-231-9400, TELEX: 833184; EmpL: 35; SIs. 
Mgr: Frank Zimmer; . Dist. Mgr c Joseph Murawsl<i 

UNIVERSAL AD-YU/D-F CORP, 2517 E. Norwich St. 
Milwaukee, WI 53207, Tel: 414-482-4100; FSC No.: 90101; 
EmpL:10; SIs. Mgr: Roneld Tessmer 

UNIVERSAL DATA SYSTEMS, INC, Motorola 
Information Systems Group, 5000 Bradford Dr. 
Huntsville, AI. 35805-1953, Tel: 205-721-8000, TELEX: 
752602 UDS HTV; Empl: 800; SIs. Mgr: Ray Kelly; Dist. 
Mgr:RonMartin 

Local Sales Offices & Reps 
AI. Huntsville............................ 205-721-8000 
AZ Maze.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . 602,s2().6611 
CA Mission Viejo ......................... 714-770-4555 
CA Mountain View ....................... 415-969-3323 
CA Van Nuys .... ,....................... 818-891-3282 
CO Aurora.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 303-368-9000 
FL Brandon.. .. .. .. .. .. .. .. .. .. .. .. .. .... 813-684-0615 
GA Roswell .............................. 404-998-2715 
IL Glenview.. .. .. .. .. .. .. .. .. .. .. .. .. ... 312-999.a180 
MD Wheaton ............................. 301-942.a556 
MA Framingham .......................... 617-875-8866 
MI Livonia.. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. 313-522-4750 
MN Apple Valley.. ........ .. .. .. .... .. .... 612-432-2344 
MO St Louis.............................. 314-434-4919 
NJ East Brunswick ....................... 201-238-1515 
NY Uniondale ............................ 516-222-0918 
NC Winstor>-SaIem .................... '" 919-760-4184 
OH Westerville ........................... 614.a95-3025 
PA Blue Bell ............................. 215-643-2336 
TX Houston ............ : ...... :.. .. .. .... 713-986-5506 
TX Richardson........................... 214.a80-0002 

Manufacturers and Sales Offices DirectorY 
WA Bellevue... . . . • . . . .. . . . • . . • . . . . . . . • . . • 206-646-6622 

, can Willowdale, Ont ....•............•.... 416-495-0008 

UNIVERSAL INSTRS. CORP., MECHANIZED 
ElCTRN. ASSEMBLY (MEA) DIV., See 
Mechanized Elctrn. Assembly Div, Universa 

UNIVERSAL VOLTRONICS, 27 Radio Circle Dr. Mt 
Kisco, NY 10549, Tel: 914-241-1300, TWX: 71()'571-2142; 
EmpL: 135; SIs. Mgr: Bill Herndon ............. Qe203O 

Local Sales Offices & Reps 
CA Santa Clara, Sourcetronics ... '. . • . . • . . 408-998-8601 
MA Whitinsville, Power Factor & Assocs. .. 617-234-6415 
MN MinneapoUs, R.J. Sis. ................. 612-866-3661 
PA Audubon, Holmes Assocs. ...•..•..•.. 215-666-0636 
VA Fairfax, Schibley Assocs. ............. 703-591-3008 

FAX: 213-634-0621 
UPSYSTEMS, INC. 7801 E. Compton Blvd., Paramoun~ 

CA 90723, Tel: 213-634-0621, TWX: 91()'346-7814; FSC 
No.: 3698; SIs. Mgr: Dick Wimarns ............. 002161 

URBAN ElECTRONICS, P. O. Box 456. Dover, MA 02030, 
Tel: 617-329-4068, FAX: 617-235-5936; Empl.: 50; SIs. 
Mgr: G. Urban 

URDC, Acme Electric Corporation, 7915 South 1530 
W~ Box 10, West Jordan, UT 84084, Tel: 801-561-9385, 
FAX: 801-562-9004; SIs. Mgr: Glenn Waterman 

U S CAPACITOR CORP, See U S Microtek 
Components • 

U.S. COMPONENTS, INC., Unitech PLC, 35 Carlough 
Rd., Bohen1ia, NY 11716, Tel: 516-569-8080, TWX: 510-
226-7866; Empl.: 90; SIs. Mgr: J. Prideaux; Dist. Mgr: J. 
Prideaux 

mDIGITAL 

FAX: 213-594-6091 
U. S. DIGITAL CORP .. 12371 Kensington Rd., Los 

AIamiI~ CA 90720, Tel: 213-594-0094 ........ a·1928 

Local Distributors 
NY Clarks Mills, KLM Gamer ............. 315-853.a126 

~ USD 
COOPER 
INOUSTRIES 

FAX: 312-867-2211 
USD PRODUCTS, Cooper Industries, 7300 W. 

Wilson Ave., Chicago,lL 60656, Tel: 312,s67-4600, TELEX: 
91()'221~74; EmpL: 200; SIs. Mgr: Ron Pilchford; Dist. 
Mgr: John Thielen....... a.1352-1353; C.1582-1583 

Local Sales Offices & Reps 
AI. Decatur, EI Tech, Inc. ................. 205-353-7899 
AR Hot Springs, MYA, Inc. ................ 501-262-1365 
CA Laguna Hills, Westem Automation .... 714-859-6986 
CO Englewood, Harthun Assocs., Inc. ....• 303-792-5050 
FL Stu~ Cahill Assocs., Inc.., ... , ..... ,. 305-288-3113 
IL Schaumburg, Tech Tron Sis.; Inc, ..... 312-843-7530 
IN Carmel, Fred A. Dorsey & Assocs., Inc. 

...... .. .. .. .... .. . ... .. .... ....... .... 317-844-4842 
KS Wichita, Thunderbird Tech. Sis.; Inc. .,. 316-684-3941 
MA Chelrilsford, Marty Flynn Assocs. ..... 617.a49-3088 
MI oak Park, A. Blumenberg Assocs., Inc. 

MN Arden Hills, R D. Schwan Engrg. ...... . 
MO Florissant, Mid/West Co. ........... .. 
NE Lincoln, MYA-Midwesl, Inc. ., ...•...•. 
NJ Florham Park, Varrelman-Gorman Co. 

313-968-3230 
612-636-3086 
314-837-3361 
402-475-5298 

201,s22-9616 

NY Rochester, BKT Assocs., Inc. . .. .... . .. 716-586-5814 
NC Winston-Salem, L G. WhHe Southem, Inc. 

•..•.•. , .•..•..•. , .. , .•..•.... ,........ 919-725-3612 
OH Rocky River, Hittebrant Indl SIs. ...... 216-333-5600 
PA Edgemon~ WhHe/WhiddetI Co. ....... 215-353.a343 
TX Lewisville, Texorna Tech. Sis.; Inc. .... 21+434-2nO 
VA Blacksburg, Candor Co. ........ ;...... 703-953-2197 
WA Bothell, Temco NorthWest ............ 206-621-5434 
WI Franklin, WD Engrg. Sis.; Ltd .. , . . . . . .. 414-529-3n2 
can Mississauga, On!., Andy Baumen Assocs., Lid. 

.................. , .. , ................. 416-828-2600 

Local Distributors 
AZ Tempe, Control Design ............... 602-829-7981 
CA Anaheim, Control Design ............. 714-821-1516 
CA Hayward, Electro CofT1lS. ............. 415-783-5800 
CA San Carlos, Control Design ........... 415-592-4806 
FL Ft Lauderdale, Bel Thermal Units, Inc. 

305-566-0043 
FL Ft Lauderdale, Control Design Supp. 

305-788-3220 
GA Atlanta, Control Design Supp. ••.•.. . .. 404-979-3500 
GA Norcross, A-A Electric ................ 404-449-8670 
IL Genoa, Control Design Supp. .•....... 815-784.a515 
IL Wheeling, Connector Concepts ....... 312-541-4020 
IN Indianapolis, Control Design .......... 317-786-4559 
IA Marion, Control Design ............... 319-373-2923 
IA W, Des Moines, Ramco EIac. Supp. ... 515-225.a933 
MA Boston, Control Design Supp. . . . . . • . .. 617-932-9404 
MA Boston, Controller Svc. & SIs. ......... 617-269-1300 
MN Minneapolis, Control Design .......... 612-721-1628 
MO St Louis, Control Design ............. 314-426-3150 
NH Manchester, Controller SVc .. , . .. ..•... 603-623-7255 
NY Rochester, R Baker EIcIms. •..•.... ,. 716-586-9164 
NC Charlotte, Control Design Supp. .. , . • . . 704-588-4410 
OH Cincinnati, Richards EIac. Supp........ 513-242.aa00 
OH Eastlake, Professional EIcIms. ........ 216-946-3790 
OH Wickliffe, Gateway Megatech ., .. ,.... 216-944-7039 
OK Tulsa, Altair...... ........ ... ... .. . .... 918-252-5781 
OR Portland, Tek Elec. Contro~ Inc. ....... 503-246-5451 
PA Philadelphia, Royal EIac. Supp. ........ 215-221-1200 
RI Providence, Controller Svc. & Sis. ..... 401-781-7100 
TN Nashville, Steinhouse Supp. Co. ...... 615-254-1613 
TX Austin, Altair.......................... 512.a37-4970 
TX Dailas, Control Design ................ 214-358-1441 
WA Seattle, H. D. Campbell ............... 206-433-1900 
WI Milwaukee, Control Design Supp. ..... 414-784-1015 
WI Milwaukee, Standard EIac. ............ 414-272,s100 
can Toronto, On!., GLE, Inc. ............... 416-252-5301 

USECO DIV, Litton lnels, 13536 SaIicoy St, Van Nuys, CA 
91409, Tel: 818-786-9386, FAX: 816-709-4510; FSC No,: 
86245; Empl: 100 

U.S. INSTR. RENTALS, 2986 Campus Dr. San Mateo, CA 
94403, Tel: 80().824-2873, TELEX: 349301 USIR SMT; 
EmpL: 500 

u. S. LASER CORP. 825 Windham Court North, Wyckoff, 
NJ 07481, Tel: 201-648-9200; EmpL: 25; SIs. Mgr: John 
Tobin 

U S MICROTEK COMPONENTS CORP., Division 
of Unitrode Corp, 11144 Penrose St. Sun Valley, CA 
91352, Tel: 816-767,snO, TWX: 910-498-4998; FSC No.: 
59942; EmpL: 210; SIs. Mgr: Donald F. Hosmer 
... , ........ , ........ , ............. , ............. A·'184 

Local Sales Offices & Reps 
AZ Tempe, Gassner & Clark Co. ... , .... .. 602-968-9037 
CA Cupertino, F & F Assocs. ............. 408-446-2349 
CA Granada Hills, C & N Assocs. ......... 81B.a95-2431 
CO Aurora, Key Specialties ............... 303-69().6106 
FL Margate, EPM Corp. .................. 305-9n-0331 
FL Orlando, EPM Corp. .. ............... ; 305-425.a149 
IL Elgin, Gassner & Clark ................ 312.a95-9540 
IA Marion, MSB Assocs., Inc.............. 319-3n,s261 
KS Shawnee Mission, MSB Assocs., Inc... 913-432-2131 
MD Ellicott City, Thiem Assocs. •..•. ,..... 301-465-4n6 
MA Randolph, Hatch Assocs. ............. 617-963-3306 
MO St Charles, MSB Assocs., Inc. ........ 314-946-55n 
NY Albany, Reagan/Compar ............. 518-489-7408 
NY Commack, Kaelber & Mack ........... 516-499-2924 
OH Columbus, Beehr, Greenleaf & Assocs. 

.........•.•.. ,., .•..... , .. , .......•. ,. 614-486-4046 
OH Dayton, Baehr, Greenleaf & Assocs. .. 513-439-0724 
OH Westlake, Baehr, Greenleaf & Assocs. 

PA BroomaI~ Sapinosa Assocs. ......... . 
TX Austin, OM Assocs., Inc. ............ .. 
TX Houston, OM Sales eo.. Inc. ......... . 
TX Richardson, OM Assocs., Inc. ..••.••.. 
WA Redmond, Gentech ................. .. 
can Dakville, On!., HaItronics ............. . 

216-892-1 no 
215-353-7267 
512-388-1151 
713-789-4426 
214-69().6746 
206-861-6456 
416-644-2121 

U.s. POWER CONVERTING COMPANY IRELCO, 
Leonard V. Snow & Assocs., 21517 Ocean, 
Torrance, CA 90503, Tel: 213-316-9984, FAX: 213-374-
2387; EmpL: 6; SIs. Mgr: Jonathan Snow; Dist. Mgt: Torn 
Clark .... ,...................... C.10B9; 001950-1951 

812 North American offices only.·For worldwide. reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
LocsJ _ Off"tee6 & Reps 

CA Torrance, u.s. Power Converting/L Snow & Assocs. 
. . . . . . . . .. . .. . .. . . . . . . . . • . . . . . . .• . . . •• • 21a.316-9984 

can New Dundee, On!., Ritz E1ctms. ....... 519-696-2616 

LocsJ Distributors 
CA Redondo Bch., u.s. Power ConveI1ing/L Snow & 

Assocs................................ 21a.318-9601 
CA Torrance, u.s. Power Converting/L Snow & Assocs. 

....................................... 21a.316-9984 
can New Dundee, Ont, RItz EIctms. .....•. 519-696-2616 

u.s. TERMINALS, 7502 camargo Ad., Cincinnati, OH 
45243, Tel: 513-561-8145, 1WX: 810-461-2290; FSC No.: 
12615; SIs. MgT: G.L Stepp 

FAX: 818-287-7350 
U.s. TOYO FAN CORP., 4915 Walnut Grove Ave., San 

Gabriel, CA 91n&, Tel: 81&-287-5297, 1WX: 91G-56&-
1540; En1lL: 20; Sis. MgT: Bruce Rockwell; Dist. Mgt: 
Bruce Rockwell ..•.....•....•••..••.•.... C.I700-1701 
LocsJ _ Offices & Reps 

UVP, INC.. 5100 Walnut Grove Ave.. P.O. Box 1501, San 
Gabriel, CA 91na, Tel: 81&-265-3123, TELEX: 371 6381, 
FAX: 81&-285-2940; E"llL: 100; SIs. MgT: AI Kovalsky 

VACO PRODUCTS DIV. 7200 McCormick Blvd.. Chicago, 
IL 60645, Tel: 312-6n-95OO, TELEX: 72-4431, FAX: 312-
6n-4476;~: 250; SIs. MgT: Bill Redmond 

VACTRONIC LAB. EQUIP. INC. 160 Wilbur Place, 
BohemIa. NY 1171&, Tel: 51&-567-0520, FAX: 51&-567-
0684; Ernpi.: 30 

r,~~ VALHALLA 
~ ... ~ SCIENTIFIC 

VALHALLA SCIENTIFIC, 9955 Mesa Rim Ad., San 
Diego, CA 92121, Tel: 619-457-5576, TELEX: 181750 
VALHALLA SOG;~: 75; Sis. Mgt: Stephen MerrIll 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 001336-1337 
Local _ Offices & Reps 

AI. Huntsville. Currie, Peak & Frazier ....• 
I\Z Tempe, Barnhill Assocs. ............. . 
CA Costa Mesa, Cutlass EIctms. ...•..•.•. 
CA ~ Diego, Mesa Engrg .•............ 
CA San Jose. Scientific Dvcs. ........... . 
CA Torrance, Cutlass E1ctms. •............ 

AI. Huntsville. Par Mktg. •...... , ........ .. 
I\Z Phoenix. Howe & Howe Sis. ......... . 
CA Oceanside. Nco Rep Tech Sis. •..•... 
CA San Gabrie~ U.s. Toyo Fan Corp. .... . 
CA San Jose. U.s. Toyo Fan Corp. ....... . 

CO Englewood, Barnhill Assocs. ......... . 
205-859-5702 
602-264-7971 
619-941-0558 
81&-287-5297 
408-998-2808 GA 

205-53&-1506 
602-820-8800 
714-549-9358 
619-26&-3500 
408-554-0455 
213-324-7360 
303-799-6999 
407-855-0843 
813-96&-2480 

FL Orlando. Currie, Peak & Frazier •....•. 
FL Tampa. Currie, Peak & Frazier ....•... 
FL W. Melbourne, Currie, Peak & Frazier 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407-724-6795 
Norcross. Currie, Peak & Frazier...... 404-449-7662 
Arlington HgIs., CornIel Midwest Co. .. 312-392-4040 
Indianapolis, CornIeI Midwest Co. ..... 317-253-1681 
Cedar Rapids, Delltron Co., Inc. ...•... 319-393-0058 
Lanham, Se~Tronics .•...........•.... 301-731-8080 

CO Lakewood. Christee-Meade •......•... 
CT Bethel. Uvera-Polk Assocs. Inc. ......• 
FL Goldenrod, Sunland Assocs. ......... . 
GA Alpharetta. Par Mktg. ••..•... '" .....•. 
Il Paroom Inc. ......................... . 
IL Elk Grove, Parcom Inc. .•..•.....•...• 
KS Lenexa. Midlec Assocs. .............. . 
MA Needham, Component Teehnlg. ....•• 
MI Fannington Hills, W. R Hummon .....• 
MN Osseo. Gaffney Sis. Co. ....•..•.....•• 
MO St Louis. Midtee Assocs. ............ . 
NJ Madison, Uvera-Polk Assocs. ........ . 
NY Cooperstown, Frtzelle Assocs. ....... . 
NY Glen Head, Uvera-Polk Assocs. ...... . 
OH Richfield, Geotronix ...•......••.•...•. 
OH Trotwood, Geotronix '" .............. . 
OR Beaverton, LD EIctms. Inc. ........... . 
PA Allison PI<. Geotronix Inc. ..•.••.•..... 
PA TeKord, Dalbrook Corp ............... . 
TX Houston. Zonk & Assocs. ............ . 
TX Richardson. Zonk Assocs. ........... . 
WA Snohomish, LD EIctms. ......•..••.••. 
PR San1ruce, SISCO .................... . 
can IsNngton. ant, Pipe-Thompson lid. .. . 

Local DisJributors 
AZ Phoenix. Aero-Space Southwest ..... . 
CA Agoura Hills, Pacesetter EIctms. •..•.. 
CA Buena Park, Cypress EIctms. ......•.. 
CA Fremont. Tenninal Sis. Corp. ......... . 
CA Santa Clara. Cypress EIctms. ..•...... 
CA Tustin. Added Value EIctms. Distr ..... 
CO Arvada. Denver Bela Wintronics •.•.•. 
FL Largo. l<HJan EIctms. .......•....•... 
FL Longwood. Intertec Cor\1lS. .......... . 
IL Elk Grove, Mar1ec Assocs. ........... . 
MD Beltsville. Petricko Sis. ...•.....•.....• 
MA Haverhil~ Cord EIctms. ..•......•.•... 
MI Fannington Hills, Versatron ....•.....• 
NY Las Vegas. Kiesub Corp. ............. . 
NJ Sicklerville. Index ••..•...•.....•..•... 
NM Albuquerque, Betatron .....•...•.....• 
NY Elmsford. Mullimelerics .•..•.......... 
NY EndweI~ Prym&-Une Distr. . ....•.••... 
OH Richfield, Alpha Distr. Corp. .......... . 
OR Beaverton, Hansen EIctms. •......•.•. 
PA Harrisburg Cumberland EIctms. .....• 
TX Dalles, Cypress EIctms. .............. . 
TX Richardson. Zee Sis. •...•........••.•. 
WA BotheI~ Cypress EIctms. ............. . 

803-232-0287 IL 
203-748-4639 IN 
305-365-9533 IA 
404-442-6858 MD 
312-22&-9046 MA Needham. Addelco ................... 617-444-4754 
312-22&-9046 MI Farmington Hills, carter, McCormic & Peirce (CMP) 
913-541-0505 
617-449-8490 
313-474-0661 
612-425-5484 
314-275-8666 
201-3n-3220 
607-547-9333 
51 &-759-9300 
216-659-6100 
513-252-6700 
503-56&-0511 
412-487-1nO 
215-723-3300 
713-895-9131 
214-23&-7651 
206-56&-0511 

MN 
MO 
MO 
NJ 
NM 
NY 
NY 
NY 
NY 
NC 
NC 
NC 
OH 

· .••...... . ....... .. ... . .. . .. .. . . . . .. .. 313-4n-nOO 
Minneapolis, Sector Engg. . . . . . . . . . . . . 612-593-1809 
Florissant, Delltron Co., Inc. •.......... 314-839-0033 
Kansas City, Delltron Co., Inc. • . . . . . . .. 81 &-436-6445 
Union, Friadman Assocs., Inc. ......... 201-984-6200 
Albuquerque, Barnhill Assocs. ........ 505-299-7658 
Hamburg labtronics ........•......•. 716-64&-0107 
Ilion, LabIronics....................... 315-895-7135 
Kirkwood, Labtronics .....•.....•..... 607-n5-3739 
Syracuse, labtronics ..••....••.•...•. 315-455-7314 
Bakersville. Currie, Peak & Frazier .... 704-688-4371 
Greensboro, Currie, Peak & Frazier ... 919-373-0380 
Matthews, Currie, Peak & Frazier ..... 704-84&-1702 
Berea. carter, McCormic & Peirce (CMP) 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216-826-0400 

OH Englewood. carter, McCormic & Peirce (CMP) 
......•..........•......•.............. 513-836-0951 

809-726-3137 ~ 
41&-23&-2355 PA 

Tulsa, Barnhill Assocs. ................ 91&-744-6535 
Portland. Westoon, Inc. ..........•.... 503-283-0132 
Philadelphia, Robert Meyers Assocs. .. 215-224-1663 
PIttsburg carter, McCormic & Peirce (CMP) 

602-269-5655 
81&-991-3984 
714-521-5230 
415-656-n22 
408-980-2500 
714-259-8258 
303-431-7161 
813-58&-2851 
305-834-7n7 
312-951H109O 
301-937-4960 
617-374-0100 
313-474-0667 
702-733-3888 
609-629-3158 
505-344-2381 
914-347-3666 
607-74&-5200 
21 &-659-71 00 
503-642-4455 
717-233-5883 
214-869-1435 
214-669-0895 
206-483-1144 

PA 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 412-82&-3800 

TX Austin. Barnhill Assocs. ............... 512-451-0217 
TX Houston. Barnhill Assocs. ...•......... 713-444-1733 
TX Houston, Barnhill Assocs. ..... . . . . . . .. 713-580-8007 
TX Richardson. Barnhill Assocs. .. . . . . . . . . 214-231-2573 
TX San Antonio, Barnhill Assocs. ......... 512-694-5575 
UT Murray, Barnhill Assocs. .............. 801-262-3000 
VA Hampton. Se~ Tronics .. .. . . . . •. ... .• .. 804-827-6308 
WI Milwaukee, Sector Engrg. ...•......... 414-352-8280. 
WI New BerlIn. ComteJ Midwest Co. .•.•.. 414-544-6042 

VALIDYNE ENGINEERING CORPORATION, 8626 
Wilbur Ave., Northridge, CA 91324, Tel: 81&-88&-2057, 
TELEX: 65-1303, FAX: 81&-886-6512;~: 200 

VALLEY B-ECTROMAGNETlCS, P.O. Box 131, Spring 
Valley,lL 61362, Tel: 815-664-2348, FAX: 815-663-1112; 
En1lL: 90; SIs. MgT: A. Petak 

VALMARK INDUSTRIES INC. 1376 Borregas Ave., 
Sunnyvale, CA 94089, Tel: 408-734-4253, FAX: 408-734-
0136; Empt: 60; Sis. MgT: ROger Coil 

lITE MICROWAVE, 3500 Sunset Ave., Asbury Park, NJ 
Onl2, Tel: 201-922-1009, TELEX: 13-2461, FAX: 201-
922-0848; FSC No.: 23261; En1lL: 35 

lJTlCA TOOL co.. INC. Cameron Rd.. P.Q Box 1807, 
Orangeburg SC 29115, Tel: 803-534-7010, TELEX: 57-
3498 

FAX: 619-458-0875 
VALOR ELECTRONIcs. 6275 Nancy Ridge Dr. San 

UTI INSTRUMENTS CO .. 497 s. Hillview Dr. Milpitas, CA Diego, CA 92121-2245, Tel: 619-458-1471, TELEX: 
95035, Tel: ~1955, 1WX: 910-339-9546; En1lL: 80; 653406 VALORSD; FSC No.: 15003; EmpL: 600; SIs. Mgt: 
SIs. Mgr: George Bunyard Nick Freyting ... ;......... A.I630-1631; 002031-2035 

VALOR 
LocsJ _ Offices & Reps 

AI. Madson, Benchmark ..•.............. 205-464-0033 
I\Z ScoI1sdaIe, AmerIcan Mktg.. Inc. . • • • • • • 602-94&-2n8 
CA Garden Grove, Eisco EIctms. ......... 714-891-4821 
CA San Diego, Eisco E1ctms. ..••......... 619-292-1nl 
CA Santa Clara, Fahmer-Miller Assocs. ... 408-727-9800 
CO Denver, Moss Mktg. ••..•..•.••.•.•.•• 303-455-7205 
FL AJtamonIe Springs, Serntronic Assocs. 

. .•.....•. ......•.•.... ...... .•.. ...... 305-631-8233 
FL CIearwaIer, SemtronIc Assocs. ..•. .... 813-461-4875 
FL Fl LaudeIdaIe, SemtronIc Assocs. ..•. 305-731-2484 
GA Norcross. Benchmark . . . . . . . • .. . . . . •. . 404-44&-1711 
IL Rolling Meadows, Heartland Tech. Mktg. 

....................................•.. 312-5n-9222 
IA Cedar Rapids, Lorenz SIs. ............ 319-3n-4866 
KS MerrIam. Lorenz Sis. •.....•.•...•.•... 913-384-6556 
MD Annapolis, EES ....••....•............ 301-269-4235 
MA Topsfield, Whiteheed Assocs. Inc. ..... 617-887-Q050 
MI Vpsilanti,.Techrep Inc. •.....•.•.•.•.•. 313-572-1950 
MN Minneapolis, DeBeck-Hays Assocs. Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 612-835-3610 
MO University City, Lorenz SIs............. 314-997-4558 
NE Uncoin. Lorenz Sis. ..•....•.•.....•... 402-475-4660 
NJ Marlton. BGR Assocs. ..........•....• 609-983-1020 

Promoting Confidence 
With Quality 
Delay Lines 

• Delay Lines (active, passive). Trans
formers (switching type, all ferrite 
constructions) • Inductors (ferrite 
constructions, powder iron) • Other 
Specialty Magnetics • Epoxy Molded 
Headers and cases for encapsulation 
USA (714) 336-3561 TWX: 910-595-
1578 DATAN US LKARW FAX #: (714) 
337-2155 
HONG KONG 5-623858, 5-648477 
TLX: 780 76336 DATAN HX FAX #: 
5-657214 

(jD Datatronics 
'" DlV1510N Of OATAMAX ELECTlWNICS 
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VALOR 

NY Clarence Ctr. Tech-Mark .•..•........ 716-741-9138 
. NY Mendon, Tech-Mark .................. 716-624-3840 
NY Port Washington, Ashleclnc. ......... 516-767-0036 
NY Utica,.Tech-Mark ....... ; .•..•........ 315-733-0575 
NC Charlotte, Benchmark.. . • . • • . . . . . . • . . • 704-525-2131 
OH DaylQn, KW EIctm Sis. •.............. 513-990-2150 
OH Shaker HQ1s., KW Elctm SIs........... 216-491-9177 
PA Allison PI<., KW Elctm. Sis. ............ 412-487-4300 
TX Austin, Kr\Jvarvj .•......•.......•••..• 512-441-6777 
TX Dall~ Kr!Jvand ..•.••.. ,............. 214-437-3355 
TX HOuston, Kr!Jvand ••••..•....•. ,...... 713-956-6741 
UT Saft Lake City, Moss Mktg. . . . . . . • . • . . • 601-383-5875 
WA Seattle, Northmar Inc. ...•...... "'..... 206-524-5170 
WI Broomfield, Heartland Tech. Mk1g. •... 414-796-1128 
PR Halo Ray, Semtronlc Assocs. ......... 809-766-0700 

Local DIstributors 
AI.. Huntsville, HaI~Mark Elclms. Corp. .. .. 205-837-6700 
AZ. Phoenix, HaI~ark Elcims. Corp. ...•. 602-437-1200 
CA canoga PI<., FlW ....... 818-719-0037,800-225-5359 
CA Canoga PI<., HaI~ark EIcIms. Corp. .. 818-716-7300 
CA carlsbad, FlW ... . .. ..•. .. . .... .. ... .. 619-434-5251 
CA Ci1rus Hg1s., Hal~Mark Elclms. Corp. .. 916-722-8600 
CA Costa Mesa, FlW ...... 714-751-7512,800-225-5359 
CA Hayward, FlW . . . . . . . . • .. . . . • .. . . . . . . . 415-786-9070 
CA San Diego, HaI~ EIcIms. Corp. .•. 819-286-1201 
CA San Jose, Hal~ark EIcIms. Corp. .... 406-432-0900 
CA Torrance, Hal~ark EIctms. Corp. .... 213-~17-6400 
CA Tustill, HaI~Mark EIctms. Corp. ...... , 71.4-869-4100 
CO Englelvood, HaI~ark EIcIms. Corp. .. 303-790-1862 
CT Cheshire, HaI~ark Elclms. Corp. . . . .. 203-271-2844 
Fl Clearwater, Hal~Mark Elclms. Corp. ... 813-530-4543 
TX Dall~ TMMI ......................... 214-669-0331 
TX Fl Worth, Allied Elec. ............•.... 817-336-5401 
Fl Orlando. HaI~Mark Elclms. Corp. • . . . . . 305-855-4020 
Fl Pompano Bch., Hal~Mark EIctms. Corp. 

••.....•...••.•...•.•........•........• 305-971-9260 
CA San Jose, Sierra West .•......••.•...• 408-435-7477 
GA Norcross, HaI~ark EIctms. Corp. .... 404-447-8000 
IL WoodaIe, Hall'Mark Elclms. Corp. . . . . . 312-860-3800 
IN Indianapolis, Hill~Mark Elclms. Corp. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 317-872-8875 
KS Lenexa, HaI~ EIcIms..Corp. .....• 913-986-4747 
MD Columbia, HaI~Mark EIcIms. Corp. ...• aOI-986-9800 
MA Billerica, Hall-Mark EIctms. Corp. .. , ... 617-935-9777 
MI Uvonia, Hal~ark Elclms. Corp. ...... 313-462-1205 
MN Eden Prairie, HaI~Mark EIc\ms. Corp. 

....................................... 612-941-2600 
MO Earth City, HaI~ark Elclms. Corp. .... 314-291-5350 
NJ. Fairfield, HaI~ark EIctms. Corp. ...... 201-575-4415 
NJ Mt Laure~ Hal~Mark Elclms. Corp. .... 609-235-1900 
NM Albuquerque, Hal~Mark EIc\ms. Corp. 

....................................... 505-344-7341 
NY Rochester, HaI~ EIcIms. Corp. ..• 716-244-9290 
NY Ronkonkoma, HaI~ark EIc\ms. Corp. 

....................................... 516-737-0600 
NC Raleigh, Hall'Mark EIcIms. Corp. ...... 919-672-0712 
OH Solon, HaI~ark Elctrns. Corp .....•... 216-349-4632 
OH Worthington, HaI~ark Elctrns. Corp. 

....................................... 614-868-3313 
OK Tulsa, Hal~Mark ...................... 918-251-1108 
TX Austin, HaI~Mark EIctms. Corp. ....... 512-258-8848 
TX Dallas, HaI~ark Elclms. Corp. ....... 214-553-4300 
TX Houston, Hal~ark EIcIms. Corp. ..... 713-781-6100 
UT West Valley City, HaI~Mark Elctrns. Corp. 

....................................... 601-972-1008 
WI New Berlin, Hal~Mark Elclms. Corp. .. 414-797-7!144 

• ., .. ftD "W. uz. 

FAX: 619-458-0875 
VALOR POWER SYSTEMS DIV., Valor 

Electronics. 6275 Nancy Ridge Dr. San. Diego, CA 
92121-2245. Tel: 619-458-1471; FSC No.: 58999; EmpL: 
350; Sis. Mgr i Brad Rogers; Dist. Mgr: Nick Freyling 
.. .. .... .. ... . .. .... ... .... Ao1630-1631; 002031-2035 

VALPEY-FISHER, 75 South St, Hopkinton, MA 01748, Tel: 
617-435-8631, TELEX: 94-6332, FAX: 617-435-5289; FSC 
No.: 5955; EmpL: 120; Sis. Mgr: Donald Elliott; Dist. Mgr: 
Saul Rubin 

VAMISTOR CORP. 115 Industrial PI<., Sevierville, TN 
37862, Tel: 615-453-0001, TWX: 810-570-49.31, FAX: 615-
453-0003; FSC No.: 58656; EmpL: 49; SIs. Mgr:: Richard 
Harbum; Dist. Mgr: Rich!lid Harbum 

Loc8l Sales Offic88 & Reps 
IN Indianapolis, M & L EIcIm. Sis. ........ 317-359-4742 
TN Sevierville, Vamistor Corp. ............ 615-453-0001 

Manufacturers and . Sales Offices' Directory 

Loc8l DIstributors 
CA .Chatsworth, Passive Comps., Inc. ..... 818-341-1745 
CA Long Bell., EI-Comp Sis. .............. 213-421-7316 
CT Fairfield, Sound EIc\ms. .•...•.•.•....• 203-255-7957 
Fl T~ Passive TechnlQs., Inc. ....... 813-623-1935 
MD Columbia, Jaco Elctms. ......... .. .. .. 301-995-6620 
MD Timonium, Zebra Elclms., Inc. . • • . . . . .. 301-252-6576 
MA Needham, Cronin Elclms., Inc. ....•.•. 617-449-5000 
NJ Moorestown, Marlac EIc\ms. ......•.•. 609-234-4200 
NY Bohemia, Justin Elclms. ••..•.....••.. 516-589-4000 
NY Hauppauge, Fainnont Elclms. ......... 516-231.-3313 
NY 1ia\Jppauge, Jaco Elclms. ... . .. . .. . ... 800-645-5112 
NY Hauppauge, Sherburn Elctrns. ........ 516-231-4300 
NY Lynbrook, Palriot EIcIms. ............. 516-579-4000 
NY Ronkonkoma, M-Tron Comps. ........ 516-467-5100 
NY Valley Stream, L & S EIctms., Inc. ..... 516-561-2474 

VANGUARD ELECTRONICS CO. 1480 W. 1781h St, 
Gardena,CA 90248, Tel: 213-.323-4100, FAX: 213-329-
8427; FSC No.: 03550; Empl.: 250; SIs. Mgr: T. A. 
Crawford; Dis!. Mgr: T. A. Crawford 

VANGUARD RELAY CORP. 333 S1rawberry Field Rd., 
Warwick, RI 02886, Tel: 401-732-0700; SIs. Mgr: Fred 
Pestana 

VANN INSTRUMENTS, 1046 Vassar N.E., Albuquerque, 
NM 87106, Tel: 505-265-2498; Sis. Mgr: Michael E Vann 

VARIAN ASSOCS.,lndl. Equip. Grp. 611 Hansen Way, 
Palo AHo, CA 94303, Tel: 415-493-4000, TWX: 910-373-
1731; EmpL: 1500 

VARIAN ASSOCS., Inslr. Grp. 220 Humboldt Ct., 
Sunnyvale, CA 94089, Tel: 408-734-5370,TWX: 910-339-
9331 

VARIAN ASSOCIATES, Electron Device Group, 611 
Hansen Way, Palo AHo, CA 94303, Tel: 415-493-4000, 
TELEX: 91D-.373-1731; EmpL: 11,000; SIs. Mgr: J. Driscoll 

VARIAN CANADA, INC., Microwave Div.45 River Drive, 
Georgetown, ON, Canada L7G2J4, Tel: 416-877-0161, 
TELEX: 069-7502, TWX: 610.492-2841; FSC No.: 02845; 
EmpL: 350; SIs. Mgr: George C. Plhak 

VARITRONIX, See VL Electronics 

VARO, INC. Electron Devices Div. 2203 W. Walnut St, 
Garland, TX 75046, Tel: 214-487-4129, TWX: 910-860-
5093, FAX: 214-487-4265; FSC No.: 27777;Multiple; Empl.: 
800; SIs. Mgr: Russ Lyons 

VARO QUAL.ITY SEMICONDUCTOR, 1000 N. Shiloh 
Rd., Garland, TX 75040, Tel: 214-487-4300, TELEX: 
6829276, FAX: 214-487-0406; EmpL: 550; SIs. Mgr: 
Charlie Merz; Dist. Mgr: Mike Hawkins • 

VARTA' BATTERIES, INC., 300 Executive Blvd., 
Elmsford, NY 10523, Tel: 914-592-2500, TELEX: 996-548; 
SIs. Mgr: Paul Silliman ........................ 001494 

Local Safes Offices & Reps 
AL Athens, EMF .. ........ ... .... ......... 205-233-2947 
AZ. Scottsdale, Harris & Croy Inc. ......... 602-575-5109 
CA Norwalk, Ed Rivers Assocs. ........... 213-868-1471 
CA San Mateo, S1ewar1 Fullerton Assocs. 

. .. .. . . .. . .. . . .. . . . .. .. . . . .. .. .. . . . . ... 415-570-7666 
CO Parker, Parker-Webster Co. ........... 303-841-4888 
CT Cheshire. Sci. Comps. ...........•.... 203-272-2963 
FL Maitland, EIA, Inc. .......... .. • .. . .. . .. 305-660-9600 
KS Shawnee Mission, Microtronics ....... 913-262-1444 
MD Ellicott City, Technlg. SIs. ............. 301-461-7602 
MO St Charles, Livers-Polk .......•.•.... '. 314-946-8500 
NJ Madison, Livera-Polk ................. 201-377-3239 
NY Glen Head, Uvera-Polk ............... 516-759-9300 
NC Ullington, EMF .. . .. .. .. . .. .. .. .. • .. .. . 919-893-3650 
OH Beachwood, Thompson & Assocs. .... 216-631-6277 
OH Dayton, Tho~ & Assocs. .. . . . . . . . 513-4.35-7733 
OH Lexington, Del S1e11en & Assocs....... 419-684-2313 
OR Portland, WMI ........................ 503-252-5197 
PA Carnegie, Del S1e11en & Assocs. ...... 412-276-7366 
PA West Chester, TCA Assocs. . . . . . . . . . .. 215-353-2022 
TX Richardson, Comp. Technlg. .......... 214-783-9631 
UT Bountiful, Moss Mktg. ................. 601-292-8660 
UT Murray, Parker Webster............... 601-266-9959 
WA Redmond, VMI...... ... ........... .... 206-862-2999 
Can Downsvlew,antBO&DPower ....... 416-663-9711 
Can Mississauga, Ont, K.C. SIs. & Mktg. ... 416-626-5435 
Can Mississauga, Ont, Nica Power Battery Corp. 

....................................... 416-828-7100 

Local DIstributors 
AZ. Phoenix, Specific Energy Corp. ....... 602-433-0288 
CA Hayward, Nicad Sys. .......... :.. • .... 415-785-9391 
CA La Mirada, Energy DYes. .............. 213-921-8775 
CA MIn. View, Energy SIs. ................ 415-969-0800 
CA San Francisco, Varta Batteri88 .•. . . . . . 415-954-8516 

CA San Jose, Rose Elclms. ...•••...•••.. 406-263-9700 
CA Van Nuys, Nesco, Inc. ............ ,.,. 816-781-0505 
CO Englewood, IndL Elctrns. ...•.....•.... 303-694-9444 
Fl AI1amonte Springs, TNA Tech., Inc. ... 305-767-2411 
GA Lfthia Springs, EMF ................... 404-94&6023 
GA Marietta, Synergistic.Battertes ........ 404-973-2220 
HI Honolulu, Pacific Energy DYes. •..•... , 608-737-2021 
IL Donwers Grove, Telecommunications Dvcs. 

....................................... 312-971-3460 
IL Downers Grove, Jabro Batteries, Inc. 

IL Mt Prospect, Johnson Assocs. ...•.... 
IL Schaumburg, Varta Ba1tertes .••..•.•. 
MD Beltsville, Mark EIc\ms. .. " ......... .. 
MA Sharon, Adcour ...................... . 
MI Uvonia, LWC Dists., Inc. ............. . 
NJ Butter, Access Distrs. ............... .. 
NJ Clifton, Engrd. Assemblies ........... . 
NY Elmsford, Energex Sys. Corp. ........ . 
NY Mt Kisco, Multiplier lneis. ............ .. 
NC Winston-Salem, Progressive Technlgs. 

312-964-9356 
312-396-5159 
312-31 Cl-44.37 
301-595-5040 
617-784-6123 
313-464-7700 
201-492-0608 
201-340-0600 
914-631-1383 
914-699-0990 

....................................... 919-761-1375 
OR Aloha, EIctm Concept ................ 503-642-9715 
TX Spring, Battery PakSIs. & Svc. ........ 713-367-9393 
TX Stafford, S.W. EIcIms. ................. 713-240-4000 
WA Redmond, Energy SIs., Inc. .. . .. .. . ••.. 206-883-2343 
Can Mississauga, ant NICA Power Battery Corp. 

....................................... 416-628-7100 

VCH INCORPORATED, Chicago Miniature, 1080 
Johnson Drive, Buffalo Grove, IL 60089, Tel: 312-459-
3400, TWX: 910-221-5445, FAX: 312-459-2708; FSC /110.: 
71744; Empl: 52; Sis. Mgr: Jim Flanagan 

ELECTRONIC COMPANY 

FAX: 818-365-5718 
VECTOR ELECTRONIC CO., INC. 12460 Gladstone 

Ave. Box 4.336, Sylmar, CA 91342, Tel: 818-365-9661, 
TELEX: 269303; FSC No.: 82893; EmpL: 95; SIs. Mgr: 
Norm Brunell; Dis!. Mgr: D. Shelley·W 
.............. Co 1119, 173&-1737, 1740-1742; 001115 

For Vector Elclms.· sales offices and reps. in all other 
states- 800-423-5659. 

Local Sa/88 Offices & Reps 
CA Garden Grove, Advanced Digital Grp. 

....................................... 714-735-0579 
CA Los Angeles, Advanced Digital Grp. ... 213-598-9645 
MD EIUcotl, Technlg. Sis. Assocs. ......... 301-461-7602 
CA Advanced Digital Grp. ................ 714-897-0319 

Loc8l Distributors 
AL Huntsville, Allied Elctrns. Inc. •. . . . . • • 1-800-433-5700 
AL Huntsville, Mock Elctrns. Inc. . . . • . . . . . • 205-539-2401 
AZ. Phoenix, Dalis EIc\ms. ................ 602-275-2626 
AZ. Phoenix, EIctm Supp. .. .. . .. .. .. .. .. .. 602-276-1199 
AZ. Phoenix, Tri-Tel< Inc. .................. 602-371-oBBO 
AZ. Tucson, Inland EIc\ms. . . . . . . • . . . . . • . .• 602-294-2628 
AR Uttle Rock, carRon Bates ........ .. ... 501-562-9100 
CA Anaheim, R&D Elclms. ................ 714-773-0240 
CA Buena PI<., Cypress Elclms. .... . .. • ... 714-521-5230 
CA Burbank, EIctm City .................. 818-842-5275 
CA Canoga PI<., Sandy's EIec. Supp. ...... 818-346-6353 
CA Chatsworth, Priority 1 EIc\ms. . . . . .•... 818-709-5111 
CA Costa Mesa, Marvac EIc\ms. .•.•. . . . . • 714-65D-~1 
CA Costa Mesa, Powell .................. 714-754-1717 
CA Cucamonga, Abletronics .............. 714-987-7606 
CA Fremont, Allied Elclms. ............... 415-770-0590 
CA Fullerton, Orvac Elclms. .............. 714-671-1020 
CA Gardena, Cal Switch ........ .. .. .. .. .. 213-770-2330 
CA Hollywood, Vale Elctms. .............. 213-465-3186 
CA Huntsville, Powell EIcIms. ••..•........ 205-539-2731 
CA Inglewood, Newark Elctrns. ..•........ 213-670-0020 
CA Irvine, Priority 1 EIc\ms. ..... .. .. .. .. .. 714-660-1411 
CA Milpitas, Zack Elctms. . •• . . • . . . . . • . . . . • 406-942-5432 
CA Oakland, Brill EIc\ms. ................. 415-634-5886 
CA Pasadena, Empire EIctm Dist ........ 213-681-2711 
CA Riverside, EIctm Supp ...... : ......... 714-787-9220 
CA Sacramento, Zack EIc\ms. ............ 916-446-3131 
CA San Diego, Cypress EIc\ms. .......... 619-535-0011 
CA San Diego, EIctm Supp. .............. 619-693-~ 
CA San Diego, Shanks & Wright .......... 619-239-0176 
CA San Francisco, Zack EIc\ms. . . . . • . . . .. 415-826-1444 
CA San Jose, EIctm Supp. ............... 406-297-3726 
CA San Jose, Powell EIc\ms. .... :........ 406-943-9020 
CA San Jose, auernent EIc\ms. .•..••..•. 406-998-5900 
CA San Mateo, Newark EIctrns............ 415-571-5300 
CA Santa Ana, Advanced Computer Prod. 

....................................... 714-558-8813 
CA Santa Clara, Cypress Elclms. .•......• 406-980-2500 

814 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
CA Santee, Mouser Corp.. ............ .. 619-449-2300 
CA Sunnyvale, Abacus Elctrns. Co. . .. 408-732-2000 
CA Thousand Oaks, Pace Elctrn. 818-669-1209 
CA Tustin, Allied Elctrns.lnc. .... 714-669-4190 
CO Colorado Springs, Colorado Springs Walker Elctrns. 

.... ........... ............ ..... ... 303-636-1661 
CO Denver, Newark Elctrns.. .. .. . .. ... 303-757-3351 
CO Englewood, Shelley I Ragon .. .. ...... 303-762-0670 
CT Bridgepo~ Park Dists. ..... .......... 203-366-7200 
CT Greenwich, Wise Comps. Inc. . 203-531-4880 
CT Hamden, Allied Elctms. . 203-248-8900 
CT Norwalk, Pioneer Stand. Elctms. Inc.. 203-853-1515 
CT S. Windsor, Car-Lac Elctrns. .. ...... 203-282-0631 
CT Wallingford, Sager Elec. Supp. Co. 203-265-4600 
FL AHamonte Springs, Pioneer-Qrlando Techs. 

. .. .. .. .. .. .. .... .......... ....... 305-834-9090 
FL Ft Lauderdale, Pioneer Technlg. ..... . 
FL Ft Lauderdale, Powell Elctrns. ...... . 
FL Ft Lauderdale, Southeastern Elect Inc. 

FL Miami, Elctm. Equip. .. ............ .. 
FL Pompano Bch., Peerless Radio Corp. 

305-428-8877 
305-484-8377 

305-583-4131 
305-871-3500 

.... ..... ......... ...... ...... 305-973-4141 
GA Atlanta, Jack Spears Elctrns. .. .. 404-237-4531 
GA Norcross, Allied Elctms. Inc. . .. .. .. 404-377-3555 
HI Honolulu, Elctr.1. Equip. ltd .......... 808-533-3884 
10 Boise, Kimball Elctrns. .. ........... 208-342-3559 
10 Spirit Lake, A-I Elctms. .......... ... 208-623-3111 
IL Chicago, Newark Elctrns. .... ,. ...... 312-784-5100 
IL Chicago/Elgin, Allied Elctrns. .. ...... 312-697-8200 
IL Chicago/Elgin, Newark Elctrns. ..... 312-784-5100 
IL Elk Grove VI., GBl Goold Elctrns.. ... 312-593-3220 
IL Niles, Joseph Elctrns. . 312-297-4200 
IL Palatine, OHM Elctms. .... ..... .... 312-359-5500 
IL Peoria, Klaus Radio ........ 309-691-4840 
IN Evansville, Hutch & Son Inc. . ...... 812-425-7201 
IN Ft Wayne, Bellinds. .. . . . . . . . 219-423-3422 
IN Indianapolis, Bellinds. .. ...... .. ... 317-875-8200 
IN Indianapolis, Meunier Elctrns. ..... ... 317-835-3511 
IA Cedar Rapids, Dee Elctms., Inc. ... ... 319-365-7551 
KY Louisville, Peerless Elec. Equip. ... ... 502-837-7674 
LA New Orleans, Wm B. Allen Supp. Co. Inc. 

.. .. .. .. .. .. .. .. ... ..... ...... ..... 504-525-8222 
MD BaHimore, ASI Elctrns. ............... 301-265-5100 
MD BaHimore, Resco/BaHimore ..... ... 301-529-0500 
MD Bethesda, Empire Elec. Supp. Co. .... 301-656-3300 
MD Columbia, Powell Elctrns. Inc. .... .. 301-995-8410 
MD Gaithersburg, Pioneer,lnc ........... 301-792-7500 
MD Rockville, Gapitol Radio Whlslrs. ... 301-881-2270 
MA Hingham, Sager Elec. Supp. Co. .... 617-749-6700 
MA Lexington, Pioneer Inc..... ...... ... 617-861-9200 
MA Lynn, Land Elctrn. Supp. ..... ... .... 617-592-2220 
MA Mmord, Car-Lac Elctms. .... ....... 617-478-7797 
MA Needham, Cronin Elctms ............. 617-449-5000 
MA Needham, YDI Elctrns. Corp. .. .. .. 617-449-1005 
MA Norwood, Gerber Elctrns. .... ..... 617-769-6000 
MA Woburn, Abbott Elctrns. Inc... .. ..... 617-935-2040 
MI Ann Arbor, Wedernyer Elect Supp. . . .. 313-665-8611 
MI Flin~ Shand Elctms. Inc... ....... 313-743-8940 
MI Livonia, Chelsa/RS Div. ..... .... 313-525-1155 
MI Oak Pk., Newark Elctrns. .. .. . 313-967-0600 
MI Southfield, Newark Elctms. .. .. .. . 313-557-8227 
MN Minneapolis, Newark Elctms ......... 612-331-8350 
MN Minneapolis, Shelley I Ragon Inc... ... 612-842-2828 
MN St Paul, Gopher Elctrns. ... .... .... 612-483-3322 
MO Kansas City, Elctms. Supp. .... .... 816-931-1321 
MO Maryland Hgts, Chelsea Elctrns. ...... 314-426-4500 
NE Lincoln, Scott Elec. Supp. ...... ...... 402-466-8221 
NE Omaha, Radio Equip. .......... ...... 402-341-7700 
NH Salem, Sager Elctrl. .. .. .. .. ... ....... 603-898-1348 
NJ Camden, GRS Co. ....... .... .. ... 609-984-8560 
NJ E Hanover, State Elctrn. Parts Co. .... 201-887-2550 
NJ Edison, William Elec. Supp. .......... 201-985-3700 
NJ Green Brook, Green Brook Elec.lnc.. 201-968-3500 
NJ Kenilworth, Federated Purchaser..... 201-272-0505 
NJ Pennsauken, Rasco ................. 609-662-4000 
NJ Pine Brook, Pioneer Stand Elctm ..... 201-575-3510 
NJ Springfield, FHa. Elctms., Inc. ........ 201-379-7710 
NM Albuquerque, Elctrn. Parts Co. ...... 505-293-6161 
NY Binghamton, Pioneer Elctrns. .... ... 607-722-9300 
NY Bohemia, Car-lac Elctrns. ....... .. .. 516-567-4200, 

8(){}'845-1192 
NY Buffalo, Summit Dists. Inc. ............ 716-887-2800 
NY Commack, Car-lac Elctms.;NY Branch Sis. Off. 

.. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .... 516-493-0556 
NY Elmsford, Laco Indl. Elctrns. . . . . . . . . . .. 914-592-5058 
NY Hauppauge, Broadline Elctrn. Dist ... 516-231-4100 
NY Hempstead, Davis Elctrns. ............ 516-483-9200 
NY LI. City, H. L Dalis ................... 718-361-1100 
NY Lynbrook, Peerless Radio Distlnc. ... 516-593-2121 
NY Mineola, Allied Elctms. Inc. . . . . .. ..... 516-248-2360 
NY Rochester, Simcona Elctrns. .......... 716-328-3230 
NY Rochester, Summtt Dists. Inc. ......... 716-334-8110 
NY Ronkonkoma, Arrow Elctrns., Inc. ..... . aoo-932-7769 
NY Schenectady, Grimmer's Elec. Supp. Corp. 

.. .. .. ... ...................... ...... 518-374-8480 
NY Troy, TrojanElctms. ................. 518-274-4481 
NY Woodbury, Pioneer Stand Elec ....... 516-921-8700 

NC Raleigh, Allied Elctrns. Inc. ........... 919-876-5845 
NC Raleigh, Southeastern Elctrns. . .. 919-828-2311 
OH Akron, Akron Elect Supp.lnc. .. ..... 216-762-8818 
OH Cincinnati, United Radio Inc.. .... 513-761-4030 
OH Cleveland, Pioneer Stand Elec. .... 216-587-3600 
OH Columbus, Hughes Peters Co ........ 614-294-5351 
OH Dayton, Pioneer-Dayton .......... ... 513-236-9900 
OH Dayton, Stotts-Friedman Co. .... ..... 513-298-5555 
OK Tulsa, Radio Inc. . .. ... ............ 918-587-9123 
OR Beaverton, Almac Elctms. . .. .. . . . .. 503-629-8090 
OR Beaverton, Norvac Elctrns. .. . . . . . . . 503-844-1025 
OR Portland, Radar Elec. Co. ........ .... 503-232-3404 
PA Drexel Hill, Kass Elctrn. Dist ......... 215-449-2300 
PA Harrisburg, Cumberland Elect Inc. 717-232-9715 
PA McKean, Advacom, Inc. ........... 814-476-7774 
PA Philadelphia, Powell Elctrns.... .. 215-365-1900 
PA Philadelphia, Powell Elctrns.lnc ...... 215-365-1900 
PA Reading, Barbey Elctrns. .... .... ... 215-376-7451 
PA Willow Grove, RESCO Elctrns. ...... 215-659-4575 
PA York, Elctrn. Comps. For Ind. (ECI) .... 717-846-5334 
SC Columbia, Dixie Elctms........ ... .. 803-779-5332 
TN Memphis, Bluff City Elctrns. ....... 901-345-9500 
TN Nashville, CarHon Bates.. ... .. 615-244-3562 
TX Austin, Whlsle. Elctrns.. .......... 512-478-4568 
TX Dallas, Harrison Equip. Co., Inc.. . . . 214-239-2750 
TX Dallas Off-the-SheH Comps. ..... 214-247-0052 
TX Dallas, Whlsle. Elect Supp. ..... ..... 214-824-3001 
TX EI Paso, ldeallndl. Elec ............... 915-779-6847 
TX EI Paso, IntI. Elctms. ..... .... ....... 915-598-3406 
TX Ft Worth, Allied Elctrns .............. 817-336-5401 
TX Ft Worth, Whlsle. Elctrns ............ 817-336-0461 
TX Garland, Newark Elctrns. ......... ... 214-494-5911 
TX Houston, Nawark Elctrns, ............. 713-782-4800 
TX Irving, Powell Elctrns. ................. 214-550-0547 
TX Mansfield, Mouser Elctrns. ............ 817-483-4422 
TX Richardson, Off-the-SheH Camps ...... 214-238-0608 
TX Stafford, Harrison Equip. Co. . .... ... 713-879-2600 
UT SaH Lake City, Kimball Elctrns. Inc. . . .. 801-328-2075 
UT SaH Lake City, Stand. Supp. . . . . . .. ... 801-486-3371 
VA Arlington, Arlington Elec. Whlslrs. .... 703-524-2412 
VA Norfolk, Priest Elctrns. .......... .. .. 804-855-0105 
WA Bellevue, Almac Elctrns. ... ..... .. 206-843-9992 
WA Seattle, Radar Elec. Co. .. .......... 206-282-2511 
WA Spok.ane, Almac Elctrns. . .. . . . . 509-924-9500 
WA Spokane, Radar Elctms. . .. . ...... 509-747-3053 
WI Milwaukee,lndl. Elctrns. .... .. ..... 414-276-1212 
WI Milwaukee, Marsh Elctrns ............. 414-475-6000 

VECTOR ELECTRONIC CO., SOLERWRAP OF 
CALIFORNIA, INC., 12460 Gladstone Ave., Sylmar, CA 
91342, Tel: 818-365-9661, FAX: 818-365-5718; Empl.: 95 
............. .... .... C'1119, 1736-1737, 1740-1742 

VECTRONICS MICROWAVE CORP., 113 lincoln Blvd, 
Middlesex, NJ 08846, Tel: 201-356-2377, TELEX: 833560; 
FSC No.: 32846; Empl.: 51; Sis. Mgr: John G. Vogler 

VECTRON LABORATORIES, INC" 166 Glover Ave., 
Norwalk, CT 06850, Tel: 203-853-4433, TWX: 710-468-
3796, FAX: 203-849-1423; FSC No.: 27802; Empl.: 325; 
Sis. Mgr: Larry Jawilz ....... .. ... A'1480-1485 

Local Sales Offices & Reps 
Al HuntSVille, Saber Assocs. ... . ..... . 
AZ. Glendale, Felly/Schoenduve ........ . 
CA EI Segundo, Felly/Schoenduve .... . 
CA Mountain View, Fetty/Schoenduve .. . 
CA San Diego, Felly/Schoenduve ... .. 
CO Parker, Techn. Mklg. Assocs ....... . 
CT Cheshire, Meco .. . .. . ... ...... .. .. 
FL Melbourne, Saber Assocs. .. .. ... .. 
GA Norcross, Saber Assocs. . .. ...... . .. 
IL Bannockburn, Heth, Inc. . . . . . . . . . . .. .. 
IN Greenwood, Valentine & Assocs. .... . 
IN South Bend, Valentine & Assocs ..... . 
IA Anamosa, WG Controls ............ .. 
MO Independence, Engrg. Svcs. Co ....... . 
MA Reading, Meco ...................... . 
MI Detroi~ R P. Urban Assocs. .......... . 
MI Grand Rapids, R P. Urban Assocs. .. . 
MN Burnsville, Allied Comp. Reps. .... . .. 
MO St Louis, Engrg. Svcs. Co. ........ . .. 
NY Great Neck, F & F Metro.. .. .. .... .. 
NM Albuquerque, J. Smtth & Assocs.. . .. . 
NY Great Neck, F & F Metro ............ .. 
NY Syracuse, T -Squared Elctrns ....... . 
NC Clayton, Saber Assocs. ......... .. ... 
OH Englewood, A. Nace Co. . .......... . 
OH Richfield, A. Nace Co.. .. .. .. .... .. .. . 
PA Newtown Sq., SWR Tech., Inc ....... . 
TX Dallas, Texas Avionics ............... . 
UT SaH Lake City, Techn. Mklg. Assocs. .. 
VA Alexandria, Tech-Reps .............. . 
WA Seaffle, Datacom .................... . 
Can Montreal, Ont, Soquelec, Ltd. . ....... . 
Can Nepean, Que., Soquelec, Ltd. . ....... . 

800-327-0853 
602-241-9009 
213-322-4991 
415-962-8330 
619-292-5136 
303-841-3435 
8(){}'225-3409 
800-432-6288 
8(){}'327-0853 
312-295-8440 
317-668-2260 
219-288-7070 
319-462-3456 
816-254-3600 
617-944-6660 
313-535-2355 
616-245-0511 
612-435-7876 
314-997-1515 
518-482-4080 
505-265-3406 
516-482-4080 
315-463-8592 
aoo-327-0853 
513-836-0931 
216-659-7178 
215-353-6639 
214-437-5677 
801-943-5609 
703-370-2600 
206-265-2525 
514-482-8427 
613-226-1696 

VEECO INSTRUMENTS, INC., 830 Evelyn Ave., 
Sunnyvale, CA 94066, Tel: 408-733-3700, TWX: 910-339-
9263; Empl.: 95; Sis. Mgr: Fred Vanderlinde 

VENTR 

VEECO INSTRUMENTS INC., Terminal Dr., Plainview, 
NY 11803, Tel: 516-349-8300; 9/s. Mgr: Robert Kese 

VEECO INTEGRATED AUTOMATION, INC., Veeco 
Instruments Inc., 10480 Mw:kison Rd.. Dallas, TX 75238, 
Tel: 214-349-8482 

VEEDER-ROOT, 70 Sargeant St, Harttord, CT 06102, Tel: 
203-527-7201, FAX: 203-527-1479; Empl.: 1200; Sis. 
Mgr: Alan Schoenhut; Dis!. Mgr: Alan Schoenhut 

Local Sales Offices & Reps 
CA N. Hollywood, Veeder-Root ........... 818-503-0313 
CA Pleasanton, Veeder-Root............. 415-846-3500 
CT Harttord, Veeder-Root ................ 203-527-7201 
IL Chicago, Veeder-Root ................ 312-774-1838 
MI Ann Arbor, Veeder-Root .............. 313-971-7555 
MI Detroi~ Veeder-Root .................. 313-961-2353 
MO Kansas City, Veeder-Root Co ......... 816-761-1717 
OH Worthington, Veeder-Root............ 614-433-0028 
PA Willow Grove, Veeder-Root. . . . . . . . . .. 215-667-0708 
SC Greenville, Veeder-Root .............. 803-288-2133 
TX Dallas, Veeder-Root.................. 214-252-3360 
Can Toronto, Ontario, Veeder-Root of Canada Ltd 

.. .. .. . .. .. .. . .. .. .. .. .. .. .. .. .. .. .. ... 416-239-3094 

FAX: 308-324-4985 
VEETRONIX, INC., Sub. Reach Electronics, Box 

480, Lexington, NE 66850, Tel: 308-324-4600; Empl.: 25; 
Sis. Mgr: Eddie Howerter ................ B-1806-1807 

VEGA PRECISION LABS, 800 Follin La. Vienna, VA 
22180, Tel: 703-938-8300, TELEX: 89-2521; FSC No.: 
23115; Empl.: 350; Sis. Mgr_' Joe E Bennett 

VEKTREX ELECTRONIC SYSTEMS, INC, P.O. Box 
490, Imperiat Bch., CA 92032, Tel: 619-575-8181; Empl.: 5 

VELMEX, INC., P. O. Box 36, East Bloomfield, NY 14443, 
Tel: 716-657-6151, 8(){}'842-6446, FAX: 716-657-6153; 
Ernpl.: 30; Sis. Mgr: R. Yurick 

VELONEX, 560 Robert Ave., Santa Clara, CA 95050, Tel: 
408-727-7370, FAX: 408-727-7370; Empl: 40; Sis. Mgr: 
Kevin M. Coffey ................... Do1340-1341,1405 

Local Sales Offices & Reps 
AZ. Phoenix, Scientific Dves. .. ........... 602-957-0401 
CA Huntington Bch, Scientific Dves. ...... 714-840-3501 
CA San Diego, Scientific Dves. ........... 619-266-4835 
CA San Jose, Scientific Dvcs. ............ 408-554-0455 
CO Broomfield, Scientific Dves. ........... 303-469-5145 
CT Plainview, Addelco Corp. ............. 203-747-9464 
FL Melbourne, Saber ............. _.. .. ... 800-432-6266 
GA lawrenceville, Saber . . . . . . . . . . . . . . . ... aoo-327-0853 
HI Honolulu, Scientific Dves. ............. 714-840-3501 
IL Schaumburg, K W. Meyers Co. ....... 312-682-4806 
IN Indianapolis, K W. Meyers Co ......... 317-783-1030 
IA Cedar Rapids, K W. Meyers Co. ...... 319-363-8967 
LA Gurley, Saber.. .. .. .. .. .. .. .. .. .. .. ... 800-327-0853 
MA Needham, Addelco Corp .............. 617-444-4754 
MN Minneapolis, R. W. Meyers Co. ........ 612-920-7080 
NM Albuquerque, Scientific Dves. ......... 505-293-3494 
NC Clayton, Saber . . . . . . . . . . . . . . . . . . . . . . .. 919-553-5584 
OH Medina, McShane, Inc. ... . . . . . . . . . . . .. 216-725-4568 
WA Redmond, Scientific Dves. ............ 206-665-0004 
WI Brookfield, K W. Meyers Co. .......... 414-784-3790 
Can Downview, Ont, Electrodesign Ltd . . .. 416-665-4405 
Can Lachine, Qua., Electrodesign Ltd. . . . .. 514-838-4838 
Can Napean, ant, Electrodesign Ltd ...... 613-727-5220 
Can Vancouver, Be,lnterworld Elec ........ 604-984-4171 

VEMALINE PRODS. DIV., 333 Strawberry Field Rd.. P.O: 
Box 6979, WarwiCk, RI 02667, Tel: 401-739-7600, FAX: 
401-732-6119; FSC No.: 08730; Sis. Mgr: Paul 
Vamvakelis 

VENABLE INDUSTRIES, INC, 3555 Lomtte Blvd.. 
Torrance, CA 90505, Tel: 213-539-2522, TELEX: 752421; 
EmpI.: 20; Sis. Mgr: Shelly Scott 

VENT RAK, See General Devices 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 815 



VENUS 

\VENusl 
SCIENTIFIC, INC. 

FAX: 516-752-7976 
VENUS SCIENTIFIc, INC., Ferranti,. Dundee, 399 

Srn/th St, Farmingdale, NY 11735, Tel: 516-293-4100. 
lWX: 510-224-6492; EmpL: 450; SIs. Mgt: Peter 
Jazwtnski ••••.•••.....•....•..•...•.•...• 002036-2037 

I.DcaI Sales OffIce8 & Reps 
AZ SCo1IsdaIe, Venus Scientific Inc. •..••. 602-991-9684 
CA san Luis ObIspo, Venus Sci., Inc. •••.• 805'526-2882 
MA No!wood, MPSEIecIronIcs Inc. ... :... 617-769-8700 
NY HaI1sdaIe, Spectrum Sis. ... ,.......... 91+472-8600 
can Nepeen, Ont, Subtec Ltd. ............. 613-723-7720 

VERMONT AUTOMATION CO, INC, .18 Morse Dr, 
EssexJunction,VT 05452, Tel: 802-679-7571; EmpL: 7; 
SIs. Mgt: G. Cox 

VERMONT PRECISION RESISTOR, Codeco 
Corp. of Vermont. west Hill Road, P.O. Box 1207, 
Stowe, VT 05672-1170, Tel: 802-253-8567, FAX: 802-253-
8005; EfI1lL: 8 ....................... , . ... A02036-2038 

VERMONT. RESEARCH CORP, Precision PI<, N. 
Springfield, VT 05150. Tel: 802-886-2256, lWX: 710-363-
6533;, EfI1lL: 100; SIs. Mgt: RIchard Simmons 

VERNITECH, 300 Marcus Blvd., 0- PI<, NY 11729, Tel: 
516-586-5100. lWX: 510-227-6079; FSC No.: 30223; 
EfI1lL: 225 .... ........ ... A0 2103; ao l03O, 1267. 1929 

I.DcaI Sales OffIce8 & Reps 
AZ Fountain Hills, Halber Assocs. ........ 802-837-2464 
CA GIencIa/e, HaIbar Assocs. ............. 213-246-8283 
CA MIn. View. Westech Sis. .............. 415-961-1422 
CO Wheat Ridge, Waugaman Assocs. .... 303-423-1020 
CT Cheshire, Salmark Assocs. . . . . . .. . . • .. 203-272-8764 
FL Orlando, MacKay Smith &IAssocs. .... 305-423-4353 
tL Palatine, Techntg. Sis. ................ 312-991-1l6oo 
MD Baltimore, RP. Luce & Co. ............ 301-752-8200 
MA MilOs, SeImark Assocs. ... ".......... 617-376-2914 
MN MlnneepoIIs, Boerger & Assocs. . . .. . .. 612-560-3435 
MO Bridgeton. Dytronix ...... ; ............ 314-731-5799 
MO Independence, Dytronix ..... . .. .. .. ... 816-373-8600 
NH Concord. Selmark Assocs. ............ 803-623-5n4 
NY Melville, Comtronic Engrg. Sis. ........ 516-249-0505 
NY Syracuse, T -Squared Co. ............. 315-463-8592 
OH Dayton. J. C. Hofst_ Co. .... ....... 513-296-1010 
OH Medina, J. C. Hofstetter Co. ........... 216-241-4680 
PA Philadelphia, RP. Luce & Co. ......... 215-1164-6365 
PA ~h, Dietrich & Assocs. •.. . . . . . . 412-892-2992 
TX Bellaire, Seaton Corp. ..... .. . ... .. .... 713-731-2649 
TX Dallas, Seaton Corp. ........ .......... 214-380-0414 
lIT .Satt. Lake CIty, Waugaman Assocs. ... 801-26HI802 
VA PoWhaIan, RP. Luce & Co. .... ........ 804-598-4804 
WA Mukilteo, Krippner & Assocs. ..... ..... 206-743-3579 

VERNITRONCONTROLS, Vemltron Corporation, 
1601 Pn!cisiorl Park La, san Diego, CA 92073, Tel: 619-
426-5561.lWX: 910-322-1862, FAX: 619-426-5090; FSC 
No.: 10112; EfI1lL: 200; . SIs. Mgt: R campbell . 
.......................................... , ...... ao1288 

I.DcaI Sales OffIce8 & Reps 
AZ Fountain Hills, Halbar Assocs. ......•. 802-837-2464 
CA GIencIa/e, Halber Assocs. ............. 816-246-8283 

Vernitron-Beau 
Over 8/"'~ 7.000.000 f.i ", 

Terminal' • _. 
Blocks 

In Stock. ". ~ 
", --~ 

Over 
8.0(JO,(JOO 

& 

rn Stock 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

Manufacturers·and··Sares··Offices Directory 
CA ~ V_. Weslech Sis. .............. 415-961-1422 
CO Wheat flidge, Waugaman Assocs. .... . 303-423-1020 
CT North Haven, Kitchen & Kutchin . . . . • . .203-239-0212 
FL MadeIra Beach, MackaY. Smith & Assocs., Inc; 

....................................... 813-393-7144 
FL 0iIand0, Mackay Smith & Assocs. .•.• 305,423-4353 
GA Dunwooc!; Ken ABby .. .. .. .. .. .. .. .. .. 404-396-5848 
tL .PaIentine, Technology Sis. ............ 312-991-8800 
MA Burtington. Kitchen & Kutchin .. ....... 617-229-2660 
MO St Louis, Rush & West ............... 314-965-3332 
NJ Cherry HII~ Lanson Assocs. . . . . . . . . . . . 609-424-4670 
NY Jericho, Metro Tech. Sis. .............. 516-935-3330 
NY Syracuse, T -8quared Etctms., Inc. . .. .. 31 ~2 
NY VICIDr, T-8quared Elc\ms., Inc. ........ 716-924,9101 
OH Dayton. Rixan AsSocs. .. ,............. 513-222-0011 
OK Tulsa. Norcom, Inc. ................... 916-832-7747 
TX Austin, Norcom. Inc. .................. 512-451 -2757 
TX Dallas, Norcom, Inc. .................. 214-366-4966 
TX Houston, Norcom, Inc. ................ 713-n6-0392 
TX san Antonio, Norcom, Inc; , .......... , 512-680-4513 
lIT Salt Lake City, Waugaman Assocs. ... 801-26HI802 
VA Fredericksburg, Vernitron .... ,........ 703-752-4499 

VERNrrRON ElEC. COMPS., See Beau Prods. Div. 

VERNITRON PIEZOELECTRIC DlV •• 232 Forbes Ad., 
BedIord. OH 44146-5478, Tel: 216-232-8600, lWX: 810-
427-2274, FAX: 216-232-8731; EfI1lL: 100; SIs. Mg,: 
James Honvath ................................ A0 1487 

Local Sales OffIce8 & Reps 
FL Orlando, B & M Sis. ...... • .. .. ..... .... 305-855-2455 
IL Des PlaInes, ESCO Assoc............. 312-296-5310 

VERSACAD CORPORATION. Prime Computer, Inc. 
2124 Main St, Huntington Ben, CA 92646, Tel: 714-960-
n2O, lWX: 510-101-1759 TWINC UD; EmpL: 85; SIs. 
Mgt: Glenn Johnson; DIst. Mgt: Glenn Johnson 

VERSALOGIC, 3688 Stewar1 Rd., Eugene, OR 97402, Tel: 
503-485-8575, FAX: 503-485-5712 

VERTEX COMPUTER CABLE & PRODUCTS. 61 
executive Blvd., Farmingdale, NY 11735, Tel: 516-293-
1610,TB.EX: 14-3155, lWX: VERTEX FDL.E; FSC No.: 
6T5OO; EmpL: 250; SIs. Mgt: M. Scanzano; DIst. Mgr: 
Penny Shaw 

OH Dayton. CornIellnstrs. ................ 513-426-5310 
OH HUIiard, Comtellnstra .. ............... 614-876-8305 
PA Philadelphia, MetraSysterns ........... 215-247-7347 
PA Pittsburgh, CornIellnstrs.. ............. 412-922-5720 
TN ChaIIanooga, PUfI1l & VibratIon Conslls. 

.. .. . . .. .. .. .. ... . .. .. .. . ... .. .• . . .. .. . 404-935-5851 
TX Argyle, MllesTek .................... ;. 817-455-7444 
TX Houston, Techsas, Inc. .... ....... ..... 713-589-2323 
lIT W. American Fork, Highland Tech. Mktg. 

............................ ';.... ...... 801-756-2634 
lIT West American Fork, Highland Tech. Mktg. 

....................................... 801-756-3744 
WI New Berlin. CornIel -Midwest ......... 414-544-6042 
EXP New Haven, CT. Masten Wright . • . . • . . 203-286-1638 
can lie Perrot, Clue., Dalimar .. .. .... . .. . .. . 51+453-0033 
can N. Vancouver. ac. Interworld Etctms. 

.. ,; ...... , ..................... ,....... 804-96+4171 
Can Rexdale, On!., SAP Control Sys. Ltd... 416-746-0117 

VIBRATION INSTRUMENTS CO. 1614 Orangethorpe 
Way. Anaheirn, CA 92801, Tel: 714-879-6085, TB.EX: 
692433; FSC No.: 32102; EmpL: 35; SIs. Mgt: Fritz Egger 

VIBRa-METER CORP, 1 Progress Ad., Billerica, MA 
01822-5058, Tel: 617-863-7322, TB.EX: 948145, lWX: 
710-320-1872; FSCNo.: 617-867-1944; EmpL: 60; Sis. 
Mgt: John Snow 

VICKERS INSTRUMENTS, INC, Vickers America 
(Holdings). Inc, 600 W. Cummings PI<, Ste. 1900, 
Woburn, MA 01801, Tel: 617-932-3800, TB.EX: 949913; 
EmpL: 20; SIs. Mgt: Ph'" Truckle 

VICOM SYSTEMS, INC, 2520 JunCtion Avenue, san Jose. 
CA 95134, Tel: 406-94&-5660. TB.EX: 171-603; EmpL: 65; 
SIs. Mgt: N. Carlson 

VICON INDUSTRIES, INC. 525 Broad Hollow Ad., 
Melville, NY 11747, Te~ 516-293-2200, TB.EX: 144561, 
FAX: 516-293-2627; EmpL: 264; SIs, Mg,: Carol Ryan; 
DIst. Mg': Carol Ryan 

VICTOREEN, INC., A Sheller-Globe Corp. 
Subsidiary, 6000 Cochran Ad., Solon, OH 44139, Tel: 
216-246-9300, lWX: 810-421-8287. FAX: 216-246-9301 
............ , ..... , . .. .. . .. .. . . .. .. .. . .. ... Ao2040-2045 

Local Sales OffIce8 & Reps 
VERTEX INDUSTRIES, INC, P. O. Box 996, 23 Carol St, AZ Tempe, Ete-<:omm Assocs. ,.......... 602-644-0566 

CIIIton,NJ07014,Tel: 201-472-1331,lWX: 710-986-7021. MA Newton, VicIoreen,lnc. ............... 617-964-2226 
FAX: 201-472-0814; EfI1lL: 85; SIs. Mgt: Ron Byer WA Edmond, EDCO Sis. .................. 206-n6-8922 

VERTOX CO, 10022 Imperial Ave. E , Garden Grove, CA 
92643, Tel: 714-530-4541, TELEX: 678401 TAB IRIN; FSC 
No.: 53888; EmpL: 12; SIs. Mg': Steve Hacker; DIst. Mgr: 
Steve Hacker 

VICTOR ELEC. WIRE & CABLE. 616 Main St, W. 
WBJWick, RI 02893, Tel: 401-821-1700, SALES 401-821-
7800, TELEX: 952122, lWX: 71G-362-1534, FAX: 401-
826-0441; EmpL: 900; SIs. Mg,: E M. Colasanto 

VESTA TECHNOLOGY, INC, 71 00 W. 44th Ave. Ste. 101, VICTOR WIRE & CABLE CORP. 3601 Holdrege Ave., 
Wheat Ridge, CO 60033, Tel: 303-422-8088, FAX: 303- Los Angeles, CA 90016, Tel: 213-870-9933; EmpL: 30 

422-9800; EmpL: 6 

VIABLE SYSTEMS INC. Box 116, Sherborn, MA 01nO. 
Tel: 617-853-7665, TB.EX: 922 495 ViABLEUS, FAX: 617-
653-7665; EmpL: 30 

VICTORY ENGINEERING CORP, Victory Ad., 
Springfield, NJ 07061, Tel: 201-379-5900,lWX: 710-983-
4430; EfI1lL: 150; SIs. Mgt: J..Bacek 

VIDAIRE ELECTRONICS MFG. CORP. 54 NancySt, W. 
Babylon, NY 11704. Tel: 516-491-1826; EfI1lL: 20 VIA WEST INC, 534 N. Stone Ave., Tucson, AZ 85705, Tel: 

, 802-823-5716, TELEX: 333069 VIA WEST UD; EmpI.: 25; 
SIs. Mgt: David C. Troupe . VIOCO. 8029 S.W. Cirrus Dr, Beaverton. OR 97005, Tel: 503-

641-1804, FAX: 503-641-1806; EmpL: 10; SIs. Mgt: 

VIBRAC. 1 Columbia Dr, Amherst. NH 03031, Tel: 603-862- Bradley Cohen 

6777, TELEX: 312698 VlBRAC; EmpL: 50; SIs. Mgt: R. S 
Searle VIDEO AUTOMATION YSTEMS, Upper Shad Ad., 

Pound Ridge, NY 10576, Tel: 914-764-4613; EmpL: 5 

VIBRA-METRICS, INC., 1014 Shennan Ave., Hamden. 
CT06514,Tel:203-266-6156;1-800-352-2OO1,lWX:710- VIDEO .LOGIC CORP, 1294 Lawrence Station Ad., 
465-0169, FAX: 203-286-4937; EmpL: 25; SIs. Mg,: Tom Sunnyvale,CA94OB6, Tel: 406-745-0933, TELEX: 35-7400 
Golden ............. , ..... , ......... , ..... , ..... aol930 

Local Sales Offices & Reps 
CA Canoga PI<., FLW .................... . 
CA Carlsbad, FLW ....................... . 
CA Costa Mesa, FLW .................. .. 
CA Hayward, FLW ....................... . 
CO Parker,Heri1age Cham. Co. .......... . 
CT North Haven, International Div ...•..... 
CT Wal6ng1ord. Pat JenkS Assocs. ....... . 
FL Ft Lauderdale, EDC ................ .. 
tL Carpentersville, PrecIsion Mess. Prods. 

MA Danvers, Pat Jenks Assocs. ........ .. 
MI Southfield, Comtellnstra ............ . 
NJ Martinsville, Blejwas Assocs. ......... , 
NJ Martinsville, Blejwas Assocs. ......... . 
NY Baldwinsville, Oshex Assocs., Inc. ..•. , 
NC Raleigh, l.e&Caronnas ......... , •.... , 
OH C1evelqnd, Comtellnslrs. ............ . 
OH Cleveland,. ComteIlnstra ............ . 

816-716-0037 
619-434-5251 
714-751-7521 
415-78,6-9070 
303-690-0569 
203-266-1638 
203-265-9939 
305-974-2500 

312-426-4446 
617-777-5600 
313-356-2505 
201-221-1440 
201-221c1772 
315-835-6027 
919-646-8818 
216-442-8080 
216-442-0444 

VIDEO MONITORS, INC, Dotronix, Inc., 3833 N. White 
Ave., Eau Claire, WI 54703, Tel: 715-834-nas, TB.EX: 
510-100-1880, FAX: 715-834-5672; EmpI.: 190; Sis., Mgt: 
LStewar1 

VIKING CASES, 10480 Oak St N.E., SL Petersburg, FL 
33702, Tel: 813-5n-1216; SIs. Mgt: Jell Shacter 

VIKING CONNETORS CO, Criton Technologies, 
21001 Nordhoff St, P.O. BOx 2379, Chatsworth, CA 91311, 
Tel: 816-341-4330, lWX: 910-494-2094; FSC No.: 05574; 
EfI1lL: 375; SIs. Mgt: Dale Horton 

VIKING B..ECTRONIcs, Industrial St, Hudson. WI 54016, 
Tel: 715-386-8661; EmpI.: 24; SIs. Mgt: Roy Crist 

VIKING INDUSTRIAL PRODUCTS, 729' Farm Ad., 
MarIboro,MA 01752, Tel: 617-461-4800; EmpL: 20; SIs. 
Mgt: Aubrey Elms 

816 NorlhAfnericanoffices only. For worlclwide.reps& distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
VIRGINIA PANEL, 1400 New Hope Rd., Waynesboro, VA 

22980, Tel: 703-949-8376, FAX: 703-942-2856; Empl: 
225; Sis. MgT: Jeff Stowers 

FAX: 703-985-3848 
VIRGINIA PLASnCS CO., P.O. Box 4577, Roanoke, VA 

24015-0577, Tel: 703-985-3811, TWX: 710-87(}()44(); 
FSC No: 59608; Empl: 130; Sis. MgT: Dee Goode; Dis!. 
MgT: Sharon Hancock ...... C.1584-1587, 1908-1909 

Local Sales Offices & Reps 
CA Senta Clara, Penmark SIs. Co. . ...... . 
CO Denver, Lindberg Co. .. ............. .. 
CT Middletown, Gertler Sis. ............ .. 
FL Lighthouse PI., Mr. Charles J. Kerns 
IL Wheeton, Chadra-Schilke ........ . 
MD Gaithersburg, Carw~hen Assocs. .. 
MA WaMharn, Gerber Sis. ............ . 
MI Livonia, Engrg & Mklg. Svcs. Co. . 
MN Minneapolis, Northstar Comps., Inc. 
NJ Cranbury, Kay SIs. Assocs. .... 
NY Buffalo, NRM Mklg. Grp. 
NY Skaneateles, NRM Mklg. Grp ... 
NY Spencerport, NRM Mklg. Grp. 
NC Canboro, Triangle Comp. SIs. .. 
NC Conover, Sonrise Technlgs. ..... 
OK Bixby, MGR Elctms. 

• OH Cincinnati, Makin & Assocs. 
OH Cleveland, Makin & Assocs. ..... . 
OH Columbus, Makin & Assocs. .... . 
OR Portland, SPS Elctms. ....... . 
PA Harrison C~, NRM Mklg. Grp. 
TX Austin, MGR Elctms. ...... . 
TX Dallas, MGR Elctms., Inc. . ..... . 
UT S8Jt Lake C~, Lindberg Co ... . 
WA Radmond, SPS Elctms. ..... . 
Can Toronto, Ont, Tiemkay, Inc .. . 

Local OlslJibutors 
CA Granada Hills, Acart Inds. .... 
MN Minneapolis, K & H EIctrn Dis\rbg. .. 
NH Manchester, Yankee EIctrn Supp. Co. 

408-980-1303 
303-758-9033 
203-347-3000 
305-785-8362 
312-653-8126 
301-921-9545 
617-890-3334 
313-522-9465 
612-553-1888 
609-655-3778 
716-634-4300 
315-665-8991 
716-352-9166 
919-929-3758 
704-464-6633 
918-369-5186 
513-871-2524 
216-248-7370 
614-848-5424 
503-297-6919 
412-327-0858 
512-250-0926 
214-238-5246 
801-277-2643 
206-323-4140 
416-736-1221 

818-368-4474 
800-328-8515 

800-221-1738 

VIRTIS CO, Rle. 208, Gardiner, NY 12525, Tel: 914-255-
5000, TElEX: 926474; Empl.: 92; SIs. MgT: J. D. Schmidt 

VISHAY-MANN SYSTEM, See Vishay Resistive 
Systems Group 

VISHAY 
FAX: 215-640-9081 

VISHA Y RESISnVE SYSTEMS GROUP, 63 Lincoln 
Hwy, Malvern, PA 19355, Tel: 215-644-1300, TWX: 510-
668-8944; Empl: 500; Dis!. MgT: Iris Demeritt 
.... ..... ... .. . .. . .. . .. .. .. . .. . .. . .. A·2046-2051, 2105 

Local Sales Offices & Reps 
AL Huntsville, JWl Assocs. .............. 205-883-1712 
AZ Phoenix, Howe & Howe .............. 602-264-7971 
CA Los Alamitos, Read Elctms. ........... 213-598-6676 
CA Redwood C~, James S. Heaton Co... 415-367-9000 
CA Sen Diego, Vishay Res. Sys. Grp..... 619-690-5112 
CO Englewood, Comps. SIs. Inc. .......... 303-779-8060 
CT Wallingford, Comp Rep Assocs. . .. . ... 203-269-1145 
FL Altamonte Springs, Semtronic Assocs. 

FL Clearwater, Semtronic Assocs. ....... . 
FL Fl Lauderdale, Serntronic Assocs. ... . 
GA Atlanta, JWl Assocs. ............... .. 
ID Boise, N. R Schultz Co. ............. .. 
IL Rolling Meadows, Eagle Tech. Sis. ... . 
IN Carme~ Shamrock Elctm. SIs. ........ . 
KS Olathe, Technical SIs. Assocs. ....... . 
MD Lutherville, J. A. Dougherty SIs. Co. .. . 
MA Westwood, Comp Rep Assocs. ...... . 
MI PlymoUth, Jay Mklg. Assocs. ........ .. 
MO Sl Louis, Technical Sis. Assocs. ..... . 
NJ Flanders, K & R Engrg SIs. Co. .. ... .. 
NM Albuquerque, Nelco Electronix ....... . 
NY Rochester, L-Mar Assocs. ............ . 

305-831-8233 
813-461-4675 
305-731-2464 
404-320-7643 
208-377-8886 
312-991-0700 
317-848-5265 
913-829-2800 
301-321-7890 
617-329-3454 
313-459-1200 
314-521-2044 
201-564-5235 
505-293-1399 
716-381-9100 

NC Charlotte, JWl Assocs. 704-541-5750 
NC Raleigh, JWl Assocs. . 919-787-4826 
OH Aurora, EMA, Inc. ........ ... 216-562-6104 
OH Centerville, EMA, Inc. ... 513-433-2800 
OR Beaverton, N. R Schultz Co. 503-643-1644 
PA Horsham, TMI ............ 215-441-4300 
PA Malvern, Vishay Resistive Sys. Grp .... 215-644-1300 
TX Dallas, Edward F. Aymond Co. . 214-826-7620 
TX Houston, Vishay Resistive Sys. Grp. .. 713-550-0568 
UT SaM Lake C~, Harris/CSI 801-974-5155 
WA Bellevue, N. R Schultz Co. . 206-454-0300 
PR Caguas, Camp Rep Assocs. . 809-746-6550 

Local DislJibutors 
AZ Tempe, Shelley-Ragon, Inc. .. 602-894-2058 
AZ Tempe, TTl, Inc. ............. 602-431-1191 
CA Chatsworth, Peteli/Passive Comps. Inc. 

......................... 818-341-1745,805-583-3210 
CA Chatsworth, Peteli/Passive Comps. Inc. 

CA 
CA 
CA 
CA 
CA 
CA 
CO 
CO 
FL 
CT 
FL 

FL 
GA 
ID 
IL 
IL 
IA 
MD 

Chatsworth, Shelley-Ragon, Inc. 
Chatsworth, TTl, Inc ............ . 
Milipitas, TTl, Inc. .. ........... .. 
San Diego, Shelley-Ragon, Inc. 
San Diego, TTl, Inc ............ . 
San Jose, Shelley-Ragon, Inc. . 
Denver, TTl, Inc. .. ............ .. 
Englewood, Shelley-Ragon, Inc. 
Orlando, TTl, Inc. .. ......... . 
Stratford, TTl, Inc. 
Tampa, Impala Elctms., Inc ... 

Tampa, Shelley-Ragon, Inc. 
Norcross, TTl, Inc. .. .......... . 
Coer d'Alene, A-I Elctms. ........ . 

818-700-6838 
818-998-3333 
818-709-1010 
408-946-5577 
619-453-7133 
619-587-4888 
408-432-0600 
303-429-6806 
303-762-0670 
305-859-1000 
203-375-1400 

... 813-885-4747, 
800-237-7777 
813-623-6560 
404-662-0911 
208-765-3280 

Lombard, Shelley-Ragon, Inc. . ....... . 312-629-6633 
312-359-5500 
319-373-0525 

Palatine, Ohm Elctms. ............... . 
Cadar Rapids, Shelley-Ragon, Inc. 
Baltimore, RESCO/Baltimore .. .. 301-529-0500, 

800-638-1242 
MD 
MA 
MN 
MN 
MO 
MO 
NJ 

Beltsville, RESCO/Washington 301-937-9100 
Wilmington, TTl, Inc. 617-658-4700 
Eden Prairie, TTl, Inc. ............. 612-944-5080 
Sl Paul, Shelley-Ragon, Inc. ...... 612-642-2823 
Hazlewood, Shelley-Ragon, Inc. .. 314-454-0480 
Independence Shelley-Ragon, Inc. .. .. 816-254-3410 
Flanders, VKR Svcs., Inc. ...... .201-564-5393, 

NJ Ml Laurel, TTl Inc ............. .. 
NY Bohemia, Shelley-Ragon, Inc. 
NY Farmingdale, Command Elctms. Corp. 

NY Hauppauge, Mast Distrs., Inc. . ....... . 
NY Ronkonkoma, TTl, Inc. .. ........... . 
NY Valley Stream, L & S Elctms. ....... . 
OH Cleveland, Specializad Comps. SIs. . 
OH Dayton, Micro Mil Div. .. .......... .. 
OH Worthington, TTl, Inc. ... 
PA Malvern, Vishay Resistive Sys. Grp. 
TX Fort Worth, TTl, Inc ............ . 
TX Houston, Texas Comp. Corp .. 
TX Redmond, Shelley-Ragon, Inc. . ... 
WA Radmond, Shelley-Ragon 
WA Redmond, TTl, Inc. ....... . 
Can Que, Kaytronics, Inc. . .. . 

800-454-9767 
609-234-6400 
516-567-7751 

516-293-1212 
516-273-4422 
516-737-2000 
516-561-2474 
216-464-0405 
513-434-8231 
614-848-5770 
215-644-1300 
817-595-3100 
713-468-3882 
214-349-2424 
206-883-2220 
206-882-0291 
514-745-5800 

VISIONARY ELECTRONICS, 141 Parker Avenue, San 
Francisco, CA 94118, Tel: 415-751-6611 

VISION ENGINEERING, INC, 570 Danbury Rd, New 
MiHord, CT 06776, Tel: 203-355-3776, TELEX: 643769; 
Empl.: 15; Sis. MgT: John Clery 

VISIONICS CORPORATION, 343 GibraMar Dr, 
Sunnyvale, CA 94089, Tel: 408-745-1551, TELEX: 346352, 
FAX: 408-734-9012; Sis. MgT: Alex Wellins .... 0·1118 

VISTAR CORP, 13740 McCormick Dr., Tampa, FL 33626, 
Tel: 813-855-6611, TELEX: 522434; Empl.: 25; Sis. MgT: 
Ron Rooks; Dis!. MgT: Ron Rooks 

CLDIPLDTE" 
LENS/MOUNTS FOR LEOs 

FAX: 619-549-3520 
VISUAL COMMUNICATIONS CO., INC., 7920 A~ons 

Dr, Ste. G, San Diego, CA 92126, Tel: 619-549-6900; Empl.: 
9; Sis. MgT: J. Savage ................... 8·1099-1101 

Local Sales Offices & Reps 
AL Huntsville, Rernco ....... 205-553-3763 
AZ Phoenix, Bob Anderson Co. . . . . . . . . . .. 602-266-2070 

CA Mountain View, Westech SIs. ........ . 
CA San Diego, Harvey King, Inc .......... . 
CA Torrance, Assoc Reps. ............... . 
FL Boca Raton, Beacon Elctms. ..... . 
GA Atlanta, Rernco ...................... . 
IL Elmhurst, Lttronix Sis. ............... .. 
MA Sharon, Adcour ...................... . 
MI Brighton, Michigan Mktg. & SIs. ...... . 
MN Eden Prairie, Bohlig & Assocs. ..... . 
NJ Whippany, Robert Smith Assocs. ..... . 
NY Plainview, Robert Smith Assocs. . .- ... . 
NC Raleigh, Rernco ................ .. 
OH Worthington, Dynel Co. .. ........... .. 
OR Portland, Electronic Mklg. Grp. . ...... . 
PA Pennde~ Rayco SIs. ................. . 
VA Fores~ Beacon North ............... .. 
VA Sterling, Beacon No .................. . 
WA Redmond, Elctm. Mklg. Grp. . 
EXP CT, Litchfield, Intrade ............... .. 

Local DislJibutors 
AL Huntsville, Component Distr .......... . 
AZ Tempe, Anjon Entprs. ................ . 
AR Little Rock, Component Distr. . ....... . 
CA Costa Mesa. Orange County Comps. 

'CA Los Angeles, Electric Switch ......... . 
CA Santa Clara, Cypress Elctms. ........ . 
CA Torrance, WBC Electro Supp. . ....... . 
CO Englewood, Industrial Elctms. Inc ..... . 
FL Fl Lauderdale, Component Distr. . ... . 
GA Norcross, Component Distrs. ........ . 
MA Lynn, land Elctm. Supp .............. . 
MI Grand Rapids, S. F. Elctms. Supp ..... . 
MN New Brighton, Chris Elctm. Distr ...... . 
NJ Bellmawr, Midatlantic Elctms. ........ . 
NY Elmsford, Ancar Eictm. Supp. . ....... . 
NC Raleigh, Component Distr. . .......... . 
OH Aurora, IPD ......................... .. 
OH Centerville, IPD ................. .. 
TX Faimers Bell., Force Elctms. ......... . 
TX Houston, Force Elctms. ............. .. 
VA Falls Church, Component Distr. . ..... . 
WA Radmond, Paccom ................. .. 
WA Radmond, Priebe Elctms. ............ . 
EXP CT, Litchfield, Intrade .......... . 

VITEC 
415-961-1422 
619-587-9300 
213-328-6708 
305-392-3500 
404-447-6937 
312-834-1100 
617-764-8123 
313-229-6218 
612-944-8404 
201-540-0204 
516-681-3155 
919-787-2112 
614-436-9452 
503-684-5935 
215-757-1899 
804-239-6486 
703-591-1300 
206-882-0962 
203-567-5901 

205-883-7501 
602-894-1332 
501-227-6278 

714-979-3597 
213-660-1310 
408-980-2500 
213-328-6871 
303-694-9444 
305-971-4950 
404-441-3320 
617-592-2220 
616-459-0216 
612-631-2647 
609-931-5303 
914-592-7100 
919-834-9465 
216-562-8113 
513-435-2088 
214-247-9955 
713-772-8483 
703-241-8227 
206-883-9200 
206-881-2383 
203-567-5901 

VISUAL INFORMATION INSTITUTE, Box 33, Xenia, OH 
45385-0033, Tel: 513-376-4361, TELEX: 501031 VIS INFO 
INST; FSC No.: 27432; Empl.: 45 

VITEC 
FAX: 209-739-7634 

VITEC ELECTRONIC CORPORATION, 1525A East 
Acequia, Visalia, CA 93291, Tel: 209-739-1077, TElEX: 
4972623 ViTEC .......................... A·2435-2439 

Local Sales Offices & Reps 
AL Huntsville, EPIInc ................... .. 
AZ Tempe, Techni Source Inc. . ......... . 
CA Sen Diego, Miners & Assocs. ........ . 
CA Visalia, Vitec Elctms. Corp ............ . 
DC Mclean, Jin Sung Hsia .............. . 
FL Longwood, SAM Reps. Inc. .. ....... .. 
GA Atlanta, Elctms. Mklg. Assocs. ....... . 
IL Addison, Baldwin SIs. Assocs., Inc. . .. . 
KS Overland Pk., EPIInc. ................ . 
MN Minneapolis, HMR Inc. .............. .. 
MS Jackson, ERIInc. .................... . 
MO Sl Louis, EPi Inc.· ................... .. 
NM Albuquerque, Techni Source Inc. .... . 
NC Raleigh, Eictm. Mklg. Assocs. ........ . 
OH Beachwood, Elctm Sis. Master Inc. .. . 
SC Greenville, Elctrn. Mklg. Assocs. ..... . 
WA Seattle, Evergreen Mktg.lnc .......... . 

Local Distributors 
CA Costa Mesa. EEP. Corp .............. . 
CA Irvine, Schwaber Elctms. ............. . 
CA Santa Clara, Wyle Labs. ............. . 
CT Danbury, Hamillon Avnet ............ . 
FL Oakland PI<., Zelcon, Inc ............. .. 
GA Norcross, Hamilton Avnet ............ . 
IL Northbrook, Classic Comps. Stipp., Inc. 

IL Palatine, OHM Elctms. ............... . 
IL Rosemont, Advent Elctms. ........... . 
IN Indianapolis, Bell Inds. .............. .. 
IA Codar Rapids, Dee Elctms., Inc .... ' .... . 
KY Louisville, Peerless Elctm. Equip. .... . 
ME N. Adams, ICO-Rally Corp ......... . 

205-534-3747 
602-730-8093 
619-566-9891 
209-739-1077 
703-734-1739 
305-869-0097 
404-448-1215 
312-279-0352 
913-642-9118 
612-888-2122 
601-856-6251 
314-962-1411 
505-266-4232 
919-647-8800 
216-831-9555 . 
603-233-4637 
206-833-3160 

714-549-2275 
714-883-0261 
408-727-2500 
203-797-2842 
305-565-2555 
404-447-7500 

312-272-9650 
312-359-5500 
312-297-6200 
317-675-8200 
319-365-7551 
502-637-7674 
413-664-4951 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. w. 817 



VITEC 
MI Farmington Hills, Advent Elctms. ...... 313-477-1650 
MI Uvonia,ASEIctms. ....... ; ........... 313-525-1155 
MN N. Adams, Elctm. Supp. CII' ............ ,413-664-1066 
NJ Kenilworth, Federated Purchaser, Inc . 

................. ;. '.""""""'"'''' 201-272-0505 
NY Bin9h~on, Pioneer-Standard EIctrns. Inc. 

........................ , .............. 607-722-9300 
· NY BuffalO, Summn Disls-, Inc. ......... '" 716-884-3450 
NY Elinsford, Ancar EIctms. .... ,,"""" 914-592-7100 
NY Mamomecl<, New YQrker EIctms. ..... 914-698-7600 
NY Rome, Rome Elctms. """." .... ,," 315-337-5400 
NY Ronkonkoma, M-Tron Comps., Inc .. ". 516-467-5100 
NY Westbury, Schweber Elctms. " .... ,," 516-334-7474 
NC Charlotte, Dixie EIctms. .......... "... 704-377-5413 
NC Winston-Salem, Dixie EIctms. ......... 91!H24-5961 
OH Clevelend, Pioneer-Standard EIctrns. Inc. 

........ " .............. , .... "" ...... 216-587-3600 
OH Dayton, Hamilton Avnet".""" .. ".. 513-439-6700 
OH Dayton, Stotts-Friedman "" ..... ""..... 513-298-5555 
OK Tulsa, Redio, Inc. .. """""""" .. "....... 918-587-9123 
PA Bristo~ Aim EIctms. .... """"."........ 215-785-3500 
PA McKeen, Adv..oom, Inc. ...... :""".... 814-476-7774 
PA Philadelphia, Almo Elctms. Corp. . . . . .. 215-696-4000 
SC Columbia, Dixie EIctms. . . . . . . . . . . . . . .. 803-779-5332 
WI Milwaukee, Marsh EIctms. ............ 414-475-6000 
WI New Berlin, Classic Camps. Supp. InC. 

....................................... 414-786-5300 
Can Burnaby, BC, RAE IndL EIctms. .. "... 604-291-8866 

/ 

VITRAMON NA, P. O. Box 544, Bridgeport, CT 06601, tel: 
203-268-626,1, 1WX: 71 ().450-3640; EmpL: 606; SIs. Mgr: 
Paul Davis; Disl. Mgr: S. JUdI 

VIZ METEOROLOGICAL INSTRUMENTS, 335 E Price 
St, Philedelphia, PA 19144-5782, Tel: 215-844-2626, 1WX: 
71()067()'2626; FSC No.: 41226; EmpL: 450; SIs. Mgr_' V. 
Scott ZalOv; {)jsl. Mgr: V. Scott Zelov . 

VIZ TEST EQUIPMENT,l<appa Networks Inc., 175 
Commerce Drive, Ft Washington, PA 19034, Tel: 215-643-
6950, 1-800-523-3696, FAX: 215-643-5237; Empl: 10; SIs. 
Mgr: F. H. Tribolet; Dist. Mgr: F. Menichello 
........................................... 001342-1345 

Loc8I Sales Offices & Reps 
AR Little Rock, Leo Balker Co............. 501-834-2537 
CA Laguna Hills, English/Damco Sis. Assocs. 

....................................... 714-837-3801 
CA San Francisco, Tech. SIs. Assocs..""" 415-467-1434 
CO Denv~, Mountain Reps. """"""" 303-623-0972 
FL Ft Lauderdale, UniRep, Inc. " ....... "" 305-587-7481 
GA Roswel~ Henry W. PhillipS Co. Inc. .. .. 404-992-3070 
IL Park Ridge, Bob Bums & Assocs., Inc. 

IN Bloomington, Reptronics ". " " . "" " " 
MD, Woodbine, DJC EIctm. Sis. . " . " "" " " 
MA' MiRord, Jonel Sis. Assocs. ...... "" .. "" 
MI Royal Qak, Hilltronics, Inc. ........... . 

· MO Raytown, Marty Tarkski SIs. Co. ...... . 
NJ W. Orange, Applied Process Inslrs., Inc. 

NY Grand Islend, L J. McTaggart Assocs. 

OR Portland. Joseph V. Belusko Co. ..... . 
PA ;Philadelphia, Ins)rmn. Specialties .... . 
TX Dallas, Crockett Sis. Co. .. .... """"" 
Can 0nt8ri0, H. W. Cowan Canada Ltd ., .. 

Local {)jslributors 
AL Binningham, Forbes Distrs. .......... . 
CA Canoga PI<., Rag Elctms., Inc. . ....... . 
CA EI Monte, Marshall Claude Michael .. . 
CA Los Angeles, Meterrnaster, Inc. ....... . 
FL Orlando, Emscol Hammond "" " "" .. "" . 
IL Chicago, Newark Elctms. ....... ,,"" .. 
IL Niles, Joseph Elctms. """" .......... ". 
IN Indianapolis, Meunier Elctm. Supp. ... . 
MA Needham, You-Oo-tt Elctms. ......... . 
MI Uvonia,AS Elctms. .. , ... ,,"""" ... ,,"" 
MN SL Louis PI<., EdIronics Co. """.,,"""" 
MO SL Louis, Van Sickle Inc. "" ... "" ..... " 
NJ Clarksburg, Accutest ... " . "" " " .... .. 
NY Farmingdale, Kelvin EIctms. ......... . 
NY Undenhursl, RNJ EIctms. Inc. ...... , .. 
NY New York, Omnnron EIctms. " ...... .. 
NY Rochester, Transcat "" ',"'"'''''''''' 
NC Raleigh, Southeastern EIctms. ....... . 

· OH Centerville, MCM Elctms. .,,""" ... "". 
OH Cleveland, Brodhead-Garrett ......... . 
PA Philadelphia, Sunshine Sci. . ......... . 
TX Ft Worth, Allied EIctms. " . "" . " . " " 
VA Richmond, Avec Elctms. .. """"".,,. 
WI Milwaukee, E-M Instrs. ." ..... " . " . " 

312-775-1233 
812-334-0383 
301-795-7020 
617-478-4850 
313-435-0920 
816-358-1442 

201-325-2511 

716-773-9222 
503-222-4279 
215-742,0698 
214-3s()'3377 
415-773-4331 

205-251-4104 
818-998-6500 
818-442-7204 
213-885-4340 
305-849-6060 
312-784-5100 
312-297-4200 
317-635-3511 
617-449-1005 
313-525-1155 
612-938-7541 
314-621-5000 
609-259-0480 
516-249-4848 
516-226-2700 
212-865-4900 
716-458-4801 
919-828-2311 
513-434-0031 
216-341-0248 
215-673-5600 
817-336-5401 
804-359-6071 
414-272-7799 

Manufacturers. and . Sales Offices Directory 

FAX: 213-663-3711 
VL ELECTRONICS, INC, 3171 Los Feliz Blvd. Sune 303, 

Los Angeles CA 90039, Tel: 213-661-8883, TELEX: 
62597050; FSC No.: 95-3896380; Empl.: 6; Sis. Mgr: 
Christopher Sieh; Disl. Mgr: Chrtstopher Sieh ... B'1103 

Local Sales Offices & Reps 
CA Los Gatos, Luscombe Engrg. Co.-San Francisco 

..... " .... " .......................... 408-37()'2O20 
CA Pasedena, Luscombe Engrg. .......... 213-684-2000 
CA San Diego, Luscombe Engrg. Co. . .... 619-549-9699 
CO Littleton,MRC .. "" .. " .... ,,"""" 303-794-4684 
CO Uttleton, T.M.C ... "."."" ....... ,," 303-723-0843 
IN Indianapolis, S. T.B. & Assocs. . ....... 317-844-9227 
IA Merion, AEM. Assocs. .. 319-377-1129 
KS Olathe, AEM. Assocs. "" .... " .... ,," 913-764-1079 
MD Beltimore, Eastern Elctms. ............ 301-256-4221 
MA Canton, New England Elctrn. SIs. ..... 617-828-4835 
MO SL Louis, AEM. Assocs. "" .. " .... ,," 314-731-2248 
NY E Syracuse, Nycom Inc. ""."".,," 315-437-8343 
OH Dayton, J. C. Hofstetter Co. . .......... 513-296-1010 
OH Medina, Hoftstetter ................... 216-241-4860 
OR Portland, AID ................. , ....... 503-841-8469 
PA Collegeville, H B Sys. ." .... " .... " .. 215-489-3256 
PA Hickory, J. C. Hoffsetter " ... " .. ,," " 412-356-2305 
TX Dallas, THTSIs. .... "."."" .. " .... 214-783-1501 
WA Bothell, AID Elctms. "" ... "" ... "" .. 206-481-8555 
WI Colgate, Rep One .. "" ... ""."""""""" .. 414-628-4016 
Can Dorva~ Que. Cosh-Dart Import Ltd. . .. 514-636-1913 
Can Toronto, Ont, Norgay Entprs, Ltd ..... 415-259-9663 

Local ()jslributors 
CA Los Angeles, VL Elctms Inc ........... 213-661-8883 
NC Raleigh, Eastern Elctms. "" ... """."""" 919-876-7591 

VLSI TECHNOLOGY, INC. 1109 McKay Dr., San Jose, CA 
95131, Tel: 408-434-3000, TELEX: 278807; Empl.: 1,300; 
Dist. Mgr: Frank Reynolds 

VME MICROSYSTEMS INTL CORP., 120(10 South 
Memorial Pkwy. Huntsville, AL 35603-3306, Tel: 205-88()' 
0444, FAX: 205-882-0659; Sis. MgT: Carl J. Leary 

THE VOICE CONNECTION, 17835 Skypark Circle, Ste. C, 
Irvine, CA 92714, Tel: 714-261-2366; SIs. Mgr: Sharla 
Cartwright 

VOLTEX 

VOLTEX, 3460 Great Neck Rd., Amityville, NY 11701, Tel: 
516-842-2772; Empl: 55;· Sis. Mgr: S. Vogel 
., .......... :., ............................ 002039-2041 

Local Sales Offices & Reps 
CA Santa Clara, R'C Elctms. .......... '" 408-988-0701 
CT Washington, Tri-Gom Assocs. ......... 203-868-7027 
MD BurtonSVille, Bekr Iods., Inc. ."""".,,. 301-421-1200 
MA Burlington, Tri-Gom Assocs. ......... 617·272·8163 

VOLTRONICS CORPORATION, west SI." P.O. Box 
476, E Hanover, NJ 07936,Tel: 201-887-1517, TWX: 71()' 
986-8253, FAX: 201-887-1517; FSC No.: 18736;Multiple; 
Empl: 70; Sis. Mgr: Richard J. Newman""".,, A'1185 

Local Sales Offices & Reps 
AZ Glendale, Fetty/Schoenduve, Inc. """". 602-241-9009 
CA EISegundo, Fetty/Schoenduve, Inc."" 213-322-4991 
CA Moorpark, Fetty/Schoenduve ......... 805-251-3944 
CA Min. View, Fetty/Schoenduve, Inc. """ 415-962-8330 
CA San Diego, Fetty/Schoenduve, Inc. ... 619-292-5136 
CO BoUlder, Herb Bass Assocs. "".,,"". 303-53(}.7509 
FL· Lighthouse PL, R. C. Simon & Co. . . . • . 305-941-2757 
IL Chicago, Technical SIs., Inc. .......... 312-237-7210 
KS Parker, S. W. Wollard Co ..... ,,"'"'' 913-898-6552 
MA Malden. J. K Assocs. ."" .. ,,"" .. ,," 617-32'1-2922 
MN SL Paul, Countryman Assocs. ......... 612-845-9151 
MO Lee's Summit, S. W. Wollard.......... 816-576-4221 
NY Melville, AF. Elctm. SIs. Grp. "" " . " "" 516-42()'8890 

. OH West Chester, J & B SIs. "" ... " "" " "" . 513-874-0236 
PA Camphill, Quick AespOnse Tech. SIs. 

TX Dallas, Talo Prods., Inc ............... . 
UT Bountiful, Herb Bass Assocs. """"""". 
VA Sterling, Beacon North Inc. "" .. "".,,,. 
WA Seattle, Datacom .................... . 
Can SL Laurent, Que., AF Microwave ..... . 

717-936-9696 
214-644-6010 
801·292-8991 
703-478-2480 
206-285-2525 
514-335-2335 

VONCO, INC, 22829 Heslip Drive, Nov~ MI46050, Tel: 313-
977-0400, TELEX: 181450; FSC No.: 7J499; Sis. Mgr: 
Larry Ragsdale 

VOTAN, 4487 Technology Dr. Fremont, CA 94538, Tel: 415-
49(). 7600; EmpL: 60; Sis. MgT: Robert Russo; Dist. MgT: 
Ron Williams 

VOYAGER TECHNOLOGIES, INC. 2250 Cabot Blvd W 
Bldg. 4OM, Langhorne, PA l9047, Tel: 215-750-0270; 
Empl.: 15; Sis. Mgr: RogerJ: Peirce 

VOICE IDENTIFICATION, Box 714, Somerville, NJ 08876, (Ii;;;., VRN INTERNATIONAL 
Tel: 201-526-3406;, Empl.: 7 '¥-./ 

FAX: 209-651-0740 
VOLTAGE MULTIPLIERS, INC., 8711 W .. Roosevett 

Ave. Visalia, CA 93291, Tel: 209-651-1402, TELEX: 
530484; FSC ,No.: 60211; Empl.: 85; SIs. Mgr: Karen 

Spano""".,, """""""".""""." """"."" .. ,,'"" A'21S1 

I\ACO I 
FAX: 516-887-9869 

VOLTAMPERE CORP., 146 Horton Ave., Lynbrook, NY 
11563, Tel: 516-887-9443; FSC No.: 84196; Ernpl: 30; Sis. 
Mgr: Robert Pampin """""""""""""""""""".,,"""" 002Q38 

VOL TARC TUBES, 176 Linwood Ave., Fairfield, CT 06430, 
Tel: 203-255-2633, TELEX: 86-4337, FAX: 203-259-1194; 
Empl.: 180; Sis. MgT: Albert H. Katz 

FAX: 813-347-7520 
VRN INTERNATIONAL, Div. Vernitron, 2601 72nd 

St N. Box 44000, SL Petersburg, FL 33743, Tel: 813-347-
2181, TELEX: 6615306, 1WX: 310-881-5306; FSC No.: 
84048; Empl: 400; Sis. Mgr: R. Fielder; {)js/, Mgr: R. 
Fielder """"""""""" "A'2107-2109; 8'1031; 001061 

Local Sales Offices & Reps 
AL Huntsville, R. O. Whnesell & Assoc. "". 205-883-5110 
AZ Phoenix, Sheller-Kahn ................ 602-257-9015 
CA Burlingame, Wm J. Purdy Co""""" 415-347-7701 
CA Campbel~ Kottmeier Assocs. .......... 408-371-8700 
CO Englewood, Omega, Ltd " " " " " . .. • 303-762-1921 
CT Farmington, R. Perron Co. ............ 203-673-4825 
FL Orlando, Cartwright & Bean .. . . . . . . . .. 305-422-4531 
IL Downers Grove, Circuij Sis. . . . .. . .. . .. 312-833-2242 
IN Fort Wayne, Ro WMesell & Assocs. .. 219-432-5591 
IN lridianpolis, Ao WMesell & Assocs. ,.. 317-359-9283 
IN Kokomo, Ro WMesell & Assocs. ..... 317-457-9127 
KS Merriam, MTS ........................ 913-236-8557 
KY Louisville, Ro Whijesell & Assocs. "", 502-426-7696 
MI Grand Rapids, Ro WMesell & Assocs. 

MI Southfield, Ro Whijesell & Assocs. ... . 
MI SL Joseph, Ro WMesell & Assocs. .. . 
MN Minneapolis, PSI .. "" "" .. "" ...... "" .. .. 
NM Albuquerque, Sheller-Kahn .......... . 
NY Great Neck, Mos Assocs. ............ . 
NY Syracuse, Pi'tronics .......... "" ...... . 
OH CinCinnati, Ro Whijesell & Assocs. ... . 
OH Cleveland, Ao Whnesell & Assocs. . , .. 

616-942-5420 
313-559-5454 
616-983-7337 
612-844-8545 
505-345-3591 
516-487-3966 
315-435-7348 
513-521-2290 
218-447-9020 

818 North American offices only. For worldwide reps & distributors, see Vol. W. E.EM 1988 



Manufacturers and Sales Offices Directory 
OH Columbus, Ro Whhesell & Assocs. ... 614-888-9~96 
OH Dayton, Ro Whhesell & Assocs........ 513-298-9546 
OK Tulsa, CompIech ..•...•...•.••....•.. 918-622-n 44 
PA· Lawrenceville, DVS ...•......•..•.••.. 609-896-1112 
PA Pittsburg, Ro WhHesell & Assocs. ..... 412-963-6161 
TX Arlington, Comptech ..••.....•..•..... 817-265-6007 
UT Salt Lake City, Omega, ltd ........•.. 801-2n-8061 
VA Charlottesville, LD lowery ...•..•..... 804-973-6672 
Can Rexdale, Ont, Source EIec., ltd ...... 613-592-5392 

LocB1 Distributors 
AR Little Rock, Carlton-Bates. . . • . . •• . . . . . 501-562-9100 
CA Chatsworth, TIl ......•............•.. 818-709-1010 
CA San Diego, Shelley-Ragon ..•..•..•..• 619-453-7133 
CA San Fernando, Petell Elec. .....•..•..• 213-365-9841 
CA San Jose, Future ..................... 408-945-9100 
CA San Jose, Shelley-Regon ......•...... 408-942-9111 
CA Thousand Oaks, Bellinds. ...........• 818-340-1940 
CO Denver, Denver-Wintronics ........... 303-431-7161 
CO Lakewood, Acacia ...••..............• 303-232-2882 
CT Bathe( Future .........•.............• 203-847-6442 
CT Norwalk, Cobra Comps. . . . . . . . . . . . . . . • 203-847-6442 
CT Wallingford, Sager EIctrL Supp. . • . . . . . • 203-265-4600 
Fl Clearwater, Fu1ure .............•...... 813-441-4nl 
Fl Fl Lauderdale, NRC EIctms. .......... 305-n2-45OO 
Fl Orlando, TIl Inc. .. . . . . • . . . . . . . . . . . . . . . 305-84~ 1000 
Fl Tampa, Impala Elctrns. ...•........... 813-885-4747 
GA Norcross, TIl . . . . . . . . . . • . . • . . . • . . . . . . . 404-662-0011 
Il lisle, Components Inc................. 312-852-n07 
IA Cedar Rapids, Dee Elctrns. .....•..... 31 ~365-7551 
MA Woburn, TIl Inc. ......•...•..•..•..•.. 617-938-8800 
MD Columbia, TIl ..•.....•...•..•........ 301-995-1331 
MD Rockville, M S Elctrns. ..........•..•.. 301-340-6400 
MA Framingham. NOW ...•............... 617-872-5876 
MA Hingham, Sager Elctrl. Supp. .......... 617-74~700 
MA Westboro, Fu1ure ..................•.. 617-366-2400 
MI Farmington Hills, Advent Elctms. ...... 313-4n-1650 
MN Eden Prarie, TIl ...............••..... 612-944-5080 
MN Minneapolis, Aero-Space ...•..•...... 612-884-4725 
MO St louis, Olive ...................•... 314-428-4500 
NJ Berlin, Gel . . . . . . . . . . . . . . . . . . . . . . . . • . .. 609-768-6767 
NJ East Hanover, State Elctrns. .......... 201-887-2550 
NJ Mllaure( Fu1ure .......•.........•... 609-778-7600 
NJ New Brunswick, Brothers EIctms. .•... 201-238-2200 
NJ Whippany, Tonar 100 ................. 201-884-1400 
NM Albuquerque, Sterling. • . • . . . . . . . . . . . . . 505-884-1900 
NY Bohemia, TIline .................•... 518-587-1500 
NY Buffalo, Surnmh .•..•................. 718-887-2800 
NY E. Syracuse, Add EIctms. Corp. ....... 315-437-0300 
NY Farmingdale, Command Elctrns. Corp. 

...........................•........... 516-293-1212 
NY Hauppauge, Fairmont Elec. Sis. ....... 518-231-3313 
NY Hauppauge, Jaoo EIctms. ............. 516-273-5500 
NY Huntington Station, Sherbum EIctms. 

NY liverpool, Future .........•......•.... 
NY Valley Stresrn, l & S Elctrns. ....•..... 
NC Charlotte, Elctrns. Mklg. .........•..... 
NC Raleigh, Southeastern ....•..•........ 
OH Columbus, Elctrns. Mklg. .....•........ 
OH Dayton, Bell Mic~iI ...•.........•.. 
OK Tulsa, Radio ..............•........... 
PA Braddock, leH ....................... . 
PA Montgomeryville, Pyttronic ......•..... 
PA Philadelphia, PEl Genesis ............ . 
TX Ft Worth, TIline .........•..•......... 
TX Houston, Sterling .................... . 
TX Richardson, AHair ....................• 
UT SaH Lake CRy, Future .............•... 
VA Charlottesville, Virginia Radio .....•... 
WA Bellevue, Future .....•...•..•......... 
WA Redmond, Priebe Elec.lnc. .......... . 
WI Milwaukee, Marsh Elctrns. .•..•......• 

516-231-4300 
315-451-2371 
516-561-2474 
704-394-6195 
91~8-2311 
614-~161 

513-434-6231 
918-587-9123 
412-351-5000 
215-643-2850 
215-588-7400 
817-631-()441 
713-627-9800 
214-231-5166 
801-972-8489 
804-298-4184 
206-881-8199 
208-881-2363 
414-475-6000 

VfM MICROWAVES, INC, 4975 W. 80 Ave., Westminster, 
CO 80030, Tel: 303-426-6866; FSC No.: 52474; Empl: 15 

V-TRON ELECTRONICS CORP, 10 Venus Way, P.O. 
Box3297,S.Attleboro,MA02703, Tel:617-761-9100,FAX: 
617-761-4727; EmpL: 250; Sis. Mg,: Richard E. French 

Local Sales Offices & Reps 
CT Wallingford, Corn-Sale ....•..••.•..... 203-26~7964 
MA WaHharn, Corn-Sale ...•............•. 617-890-0011 
NH Manchester, Com-Sale .........•..... 803-668-1440 
NJ Haworth, Kay SIs. Assocs. ............ 201-384-3261 
TX Fort Worth, Diversified Comps. ........ 817-24~5818 

VA Portsmouth, FOB Sis. Corp. ........... 804-484-3162 

VU-DAT A. 9180 Brown Deer Ad., San Diego, CA 92121, Tel: 
619-452-7670. 1WX: 910-335-1586, FAX: 619-452-2543; 
FSC No.: 34160; Empl.: 15; SIs. Mg,: M. Knapp 

WABASH ELECTRICAL COMPONENT GRP, See 
Kearney/Wabash Electrical Components 

WABASH RELAY & ELECTRONICS, Kearney
National Company, First & Webster Streets, P.O. Box 
708, Wabash, IN 46992, Tel: 21~563-2191, 1WX: 81~ 
290-2722, FAX: 21~583-1652; EmpL: 250; Sis. Mgr: Bob 
Lunn ............•............•..•..•...•. a.1610-1611 

Local Sales Offices & Reps . 
Al Huntsville, Hughes Assocs., Inc. ...•.. , 205-533-9108 
AZ. Fountain Hills, Halbar Assocs., INc. ... 602-837-2484 
CA Glendale, HaIbar...................... 818-246-8263 
CA San Mateo, Halbar . . . • . . . . . . . . • . . . • . . • 415-349-4700 
CO Englewood, Computech .............. 303-n3-3981 
Fl Tampa, APM Assocs. .... ,............ 813-888-2457 
GA NorcrOss, Hughes Assocs., Inc. ....... 404-662-1587 
Il ArUngton Hgts., M. J. Petersen Assocs. 

....................................... 312-5n-8200 
IN Fort Wayne, MIS Sis. ., . . . . . . . . . • . . . .. 219-438-3023 
KS lenexa, Midtec Assocs. .. . . . . . . . . . . . .. 913-541-0505 
MD Gian Bumie, Macrotech Assocs., ltd 

MA Andover, Crawford Assocs. .......... . 
MN Edina, PWC, Inc. ....•.••.............. 
MS Corinth, Hughes Assocs., Inc. ........ . 
MO St louis, Midtec Assocs. ............ . 
NJ Watchung, Dolan Assocs. ............ . 
NC Raleigh, Tingen Tech: SIs. ........... . 
TN Nashville, Hughes Assocs., Inc. ...... . 
TX Denton, Stevens SIs. Co •....•......... 
WA Redmond, Halbar Assocs., Inc. ....... . 

Local Distributors 

301-768-1111 
617-47~2122 
612-631-5999 
601-287-2915 
314-275-8666 
201-753-2671 
919-878-4440 
615-871-oooB 
817-382-4735 
208-882-0990 

CA Fullerton, Pyramid Eictm. Supp. ....... 714-n3-0781 
CA Sante Clare, Pyramid EIctm. Supp. .... 408-727-9810 
Il Elk Grove Village. Nu-Way Elctm. Distrs. 

..•..•................•................ 312-437-7120 
PA Philadelphia, Shep Elctrns. Co. . . • . . . • . 215-~3300 
TX Dallas, Aeromerica, Inc. .•.......•.•... 214-484-7508 
WA Kent, Pyramid EIctrn. Supp, Inc. ..•.... 208-872-5800 

THE WADSWORTH ELECTRIC MANUFACTURING 
CO., INC, 20 W. 11th Sl, Covington, KY 41012, Tel: 606-
431-0000; Sis. Mg': J. C. Whhe 

WAGO CORP, 9085 N. Deerbrook Trai( Brown Deer, WI 
53223, Tel: 414-354-5511, FAX: 414-357-7450; FSC No.: 
65996; SIs. Mg,: Michael A. lane 

WAHL INSTRUMENTS, INC., 5750 Hannum Ave., CUlver 
City, CA 90231, Tel: 800-421-2853, TElEX: 66-4406; 
EmpL: 60 

WALDES TRUARC, INC, Member of the Seeger 
Fastening Sys. Grp., 29-01 Borden Ave., Long Island 
CRy, NY 11101-4478, Tel: 718-392-3100, TElEX: 126-829; 
EmpL:450 

WALKER POWER, INC. Walker Magnetics Group, 10 
B Mill Sl, Werner, NH 03278, Tel: 803-456-3111; EmpL: 70; 
SIs. Mg,: Paul D.lverson 

FAX: 617-853-3344 
WALKER SCIENTIFIC, Rockdale Sl, Worcester, MA 

01608, Tel: 617-852-3674, 617-853-3232, TElEX: 92-
0489; EmpL: 63; Sis. Mg,: 8. langley .......... 001346 

WALL., A T., CO, 55 Service Ave., Warwick, RI 02866, Tel: 
401-7~740, 1WX: 71~382-1535, FAX: 401-732-5784; 
Ernpl.: 75; SIs. Mgr: J. G. Matzen; Dis/. Mgr: R Huntsman 

WALL-ABLE MFG. CORP.,2201 landmeiar Rd., Elk 
Grove V~ Il 60007, Tel: 312-958-8000, TElEX: 312288 
WlL.ABlE, FAX: 312-958-8082; Empl.: 150; Sis. Mg,: 
Dennis O'Brien ............•.........•.... C·I588-1589 

Local Sales Offices & Reps 
Fl Miami, J.R Assocs. ................... 305-593-0621 
GA Conyers, J.R Assocs. ................. 404-922-1231 
Il Prospect Hgts., Al&W SIs. Co. ........ 312-541-9080 
IN Indianapolis, D.M. Assocs. ............ 317-842-4424 
NM Albuquerque, Neloo Electronix •....... 505-293-1399 
NY Dobbs Ferry, L J. Valle, Inc. .. . . . . • . . .. 914-893-5072 
NC lewisville, J.R Assocs. ............... 91 ~945-957 4 
TN Raleigh, J.R Assocs. .. . . . . . . . . . . . . . . .. 615-892-7630 
TX Del Rio, C. Sweigart ...•.............. 512-n 4-7746 

FAX: 617-685-7691 
WALL INDUSTRIES, 5 Watson Brook Rd., Exeter, NH 

03633, Tel: 800-321-WAll; EmpL: 50; Sis. Mg,: Doro1hy 
Amato . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 002043 

WATERS 
LocB1 Sales Offices & Reps 

AZ. Soottsdale, Mernco Sis. ...•••.•••.•... 602-952-2254 
CA Hayward, Pacific MkIg. .. . • . . • . • . . . . • • • 415-887-1620 
CA Pasadena, A-F Sis. Engrg, ....•......• 213-681-5631 
CO Aurora, Butler Tacit Sis. ...•.....••... 303-343-3787 
Fl Mehland, Beacon EIctms. .........•.•. 305-847-3496 
GA Atlanta, Be8con EIctms. . . . • • . . • . . •• . • . 404-258-9640 
Il Chicego, ESA Tacit Mklg. .•.....•..•. 312-554-0120 
IN Indianapolis, EIctm. MkIg. ConsHs. ..•. 317-253-1688 
MA Chelmsford, Encotronics .....•...•.... 617-258-4207 
MI Eeat Detroit, Elect MkIg. ConsHs. .•... 317-253-1688 
MN Eden Prairie, High Technig. Sis. .•.•.•. 812-944-7274 
MO St louis, Reptronics ..•.•.. . . • . . . . . • . . 314-576-9616 
NJ E. Brunswick, Wineh Sis. .....•.....•.. 201-828-4615 
NY N. Syracuse, Labtronics ......•.....•.. 315-455-7314 
OH Cleveland, E.M.C.I. ...........•.•...•.. 218-458-8486 
PA Huntingdon Valley, lnacker Sis. ....••. 215-947-5660 
TX Austin, Miloo MkIg. Inc. .•....•.•...•.. 512-453-3023 
TX Dallas, Miloo MkIg..................... 214-783-2716 
TX Houston, Miloo MkIg. Inc. •...•.•.••... 713-723-5003 
WA Kirkland, N.W. Con1l Sis. ...•......•.. 206-828-4638 
WI Madison, ESA Tech: MkIg. ...•••.•.... 312-544-0120 
Can Qakville, Ont. Haltronics ......•.•.•... 418-844-2121 

WALl LENK CORPORATION, Box 3349, Kinston. NC 
28502-3349, Tel: 919-527-4186, FAX: 91~527-4189; 

EmpL: 60; SIs. Mg,: Richard W. Cooper 

WAMCO, INC, 11555-A Coley River Cir, Fountain Valley, 
CA 92708, Tel: 714-545-5580, TElEX: 678-459, FAX: 714-
545-6093;FSCNo.: 58n4;EmpL: 15; SIs.Mgr:GordonR 
Calvert; Dist. Mg': Sheila A. Sherman ••.. a.1146-1147 

Local Sales Offices & Reps 
CA Cupertino, E & F Assocs. ............. 408-446-2349 
CA laguna Hills, Cronin & Assocs. ....... 714-851-5630 
Il Elmhurst,LHronixSIs.,Inc. ......•.•... 312-834-1100 
IN Kokomo, Schillinger Assocs., Inc. .•... 21 ~282-4570 
KS Parker, S. W. Wollard Co. ............. 913-898-6552 
NY Jericho, Metro Tech: Sis., Inc. ...•...•. 518-935-3330 
NY Massapequa, Richard McGrath, Inc.... 518-789-0400 
OR Beaverton, Rep West ..•..•........... 503-626-4279 

WARD LEONARD ELECTRIC CO. INC, 31 South Sl, 
Ml Vernon, NY 10sso, Tel: 914-884-1000, 1WX: 71~-
0144; FSC No.: 63743;15109; EmpL: 450; Dist. Mg,: 
Richard L limato 

WARREN G-V, UNrr OF SIGNAL CO, 1 Apollo Dr. 
Whippany, NJ 07981, Tel: 201-388-.1200, FAX: 201-388-
9331; FSC No.: 93929; EmpL: 200; SIs. Mgr: William 
VanderilJlp 

WARREN-KNIGHT INSTRUMENT CO. Warren 
Industries, Inc, 2045 Bennett Ad., Philadelphia, PA 
19116, Tel: 215-464-9300; EmpL: 50; SIs. Mgr: Richard M. 
MalTOn 

WASATCH HIGH VOLTAGE, P.D. Box 15457, Salt lake 
City, UT 84115, Tel: 801-265-9581; EmpL: 32; SIs. Mg,: 
Jack Reynolds 

WATCO, INC. 315 Racetrack Ad., N.E. Fl WaHon, Fl32548, 
Tel: 904-863-2247, FAX: 904-863-1883; FSC No.: 49232; 
EmpL: 10; SIs. Mgr: Douglas G. Moreland 

WATERS I laUell " 
MANUFACTURING, INC. Y 

Industnes' 

FAX: 617-358-5649 
WATERS MANUFACTURING, INC., Talley 

Industries. longfellow Ctr, Wayland, MA 01n8, Tel: 
617-358-2m, TElEX: 948441; FSC No.: ;Mulliple; EmpL: 
125; SIs. Mg': James Dyne .............. A.2110-2111 

Local Sales Offices & Reps 
AZ. Sun CRy, Hannah Hill ....•...•........ 602-933-4623 
CA Hayward, liaisen, Inc. •..•..•.•...•.... 415-783-1131 
CA Lomba, Techrep ...•.....•..•......•.. 213-53~9070 
CO Broomfield, Hannah Hill ......•... , • . . • 303-480-Q802 
CT Bloomfield, Sir Assocs. ............... 203-243-9343 
Fl Melbourne. R-Rep .................•.• 305-725-6993 
Fl Pompano ~ R-Rep Co. .......... 305-725-6993 
Il La Grange Park, Bierhaus Sis. • . .. • . . • 312-354-5100 
MA Westtord, Sir Assocs. ................. 617-892-2500 
MI Southfield, Fred H. Gehrke & As&Jc. .• 313-55~5363 
MO Hazelwood, Acorn EIctms. ..•••.••.•.• 314-731-2002 
NJUnion, S. Simberkoff Assocs.,......... 2Q1-897-8363 
NY le Roy, SSAI ' ................•.•......• 718-768-7213 
OH Dayton, INH Comp; Sis. ••.. . • . • • • •• . .• 513-434-8808 
TX Dallas, AlUed Comps. •..•..••.•••.•••• 214-238-0408 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol •. W. 819 



WATERS 
WI Milwaukee, Bierhaus Sis. , ....• ,...... 414,963-0318 
ean RexdaIe, ant, MyeIco, Inc. ...•.••.•..• 416-674,1636 

Local Dislributors 
CA I.ornitI!. TecRep Camps; .............. 213-539-9070 
TX Dallas, Allied Comps. .... ;,........... 214,23&-0408 

WATKlNS-JOHNSON CO, 3333 Hillview Ave., Palo Alto, 
CA ,94304, Tel: 41&,493-4141, TElEX: 34-8415, TWX: 
910-373-1253; FSC No.: 14482; Ernpl: 3000 

WAVECOM, Sub. of Loral Corp., 9036 Winnetka Ave., 
Northridge. CA 91324, TeI:.816-682-3010, TElEX: 
6502408147; FSC No.: 211979; E/r1>L: 99 

WAVELINE, Box 718, W. Caldwel~ NJ 07006, Tel: 201-226-
9100, TWX: 71 0-734-4324; FSC No.: 00443; Ernpl: 95; SIs. 
MgT: O. Morsillo 

WAVETEK, (Western Area Sales Office), 9045 Balboa 
Avenue, San Diego, CA 92123, Tel: 619-565-9234 

WAVETEK, (Central Area Sales Office), 5608 
Churchman Bwass, Indianapolis, IN 46203, Tel: 317-782-
4619 

WA VETEK, Northeast Area Sales Office, One Executive 
Blvd, Ste. 208, Suffern, NY 10901, Tel: 914,357-5544 

WAVETEK, Southeast Area Sales Office, 2085 u.s. 19 
North, Sta. 102, Clearwater, FL 34623, Tel: 813-797-1792 

WAVETEK DATRON, See Datron Instruments (or call 
area sales offices) 

Manufacturers and SaIe$Offices Directory 

WAVETEK 

FAX: 619-565-9558 
WAVETEK SAN DIEGO, INC., 9045 Balboa Avenue, 

San Diego, CA 92123, Tel: 619-279-2200 ...... 001347 

Local SiJIes Offices & Reps 
AL Huntsville, Southern Mklg. Assocs. .•.. 
AZ Phoenix, Tech. Mkig. Specialists .... .. 
CA Costa Mesa, Ward/Davis Assocs. ... . 
CA Redondo Bch., Ward/Davis Assocs. .. 
CA San Diego, Ward/Davls Assocs. ••••.. 
CA Santa Clara, Ward/Davis Assocs. ..•.. 
CO Danver, Tech. Mklg. Specialists .•..... 
CT WalUngford, Pat Jenks Assocs. ....... . 
FL Longwood, Southern Mklg. Assocs. •.. 
GA Marietta, Southern MkIg. Assocs. ..... 
IL ArUngton Hgts., Dytec/Cen., Inc. .•..... 
IN indianapolis, Dytec/Cen., Inc. ....... .. 
KS Lenexa, Dytec/South, Inc. .......... .. 
MD Rockville, Creative Mkig. Assocs. .... . 

205-534,6020 
602-582-4800 
714,555-0955 
213-643-6977 
619-292-1000 
405-245-3700 
303-691-5620 
203-265-9939 
305-682-7317 
404,565-0603 
312-394-3380 
317-297-5988 
913-888-0215 
301-251-4100 
617-177-5600 

MN, Edina, Engrg. Prods.'~ Inc. . . . ... 612-835-9022 
MO St. Charlas, Microtronlcs Inc. .......... 314-945-8500 
NJ Roebling, LHR Assocs., Inc. ........... 609-829-6881 
NJ Woodbridge, John Chirico Assocs. Inc. 

NY 
NY 
NY 
NY 
NO 
OH 
OR 
PA 
TX 
UT 
WA 
WI 

BufIaIo, Sweatco Assops. Inc. , ••.•.•.• 
Johnson City. Sweetco Assocs. Inc. ..• 
Rochester, Sweatco Assocs. Inc. .•.••• 
Utica, SweeIIlo Assocs. Inc. .......... . 
Raleigh, C-Tech .................... .. 
Cleveland, Marlow Assocs. ••..•.••..• 
Portland, SPS EIcIms. .............. .. 
Harrisburg, Ball & Whitaker .......... . 
Lufkin, NaIjen Inti. Sis. .............. .. 
Tayloraville, Chinook Tech. Sis. •..•..• 
Redmond, SPS Ek:Ims. ............. .. 
Milwaukee, Key Entprs. Inc. ••.••.....• 

Local DisIributors 

201-1155-9600 
716-632-0011 
607-729-0327 
715-225-2383 
315-797-8721 
919-782-8100 
215-991-6500 
503-297-6919 
717-564-6900 
409-634-8101 
601-969-3684 
206-323-4140 
414,453-9462 

AL Mobile, Speciaity Distbg. Co. .•...•.•.• 205-344-0450 
AZ Scottsdale, Cypress Ek:Ims. .•.••.••.• 602-949-0602 
AZ Tempe, Control 0VSi9n Supp. Inc. ..... 602-829-7981 
CA Anaheim, Control Design Supp.1nc. ... 714,821-1516 
CA Anaheim, DECO EIcIms. Inc. .••....•.. 714,630-9252 
CA Buena PI<, Cypress EIcIms. .....•.....• 213-744,0355, 

CA Fountain Valley, Camp. Ctr .......... .. 
CA Fullerton, 1.s.1. Mkig. Co. ............. .. 
CA San Carlos, Control Design Supp. Inc. 

714,521-5230 
714479-0433 
714,773-0411 

· .. .. .. .. ..... ...... .. . .... .. .. . . .. .... 415-592-4606 MA Danvers, Pat Jenks Assocs. ..•....... 
MI Madison HgIs., WKM Assocs. ...•...•. 313-588-2300 CA San Diego, Cypress EIcIms. .......... 619-535-0011 
MN Edina, Dytec Instrs., Inc. .............. . 612-831-7169 CA 
MO M8J)Iland Hgts., Dytec/South, Inc. ...•. 
NtJI Albuquerque, Tech. Mkig. Specialists 

314,739-0665 CA 

.. .. .. .. .. .. .. .. . .. .. . .. . .. .. . .. . .. .. .. 505-889-4595 
NY Great Neck, RTI ...................... 515-829-3770 
NY Liv8lJlOO~ NTS Assocs., Inc. ........... 315-451-1091 

CO 
CT 
FL 

San Diego, Sigma EIcIms. ....•.....•. 619-565-2000 
Santa Clara, Cypress EIcIms. .•..•..•. 408-980-2500 
Wheat RIdge, Cypress EIcIms. ........ 303-431-2622 
Yaiasville, Glynn EIcIms. . • . • . . . . . . . . • . 203-265-2498 
AHamonte Springs, Control Dasign Supp. Inc. 
..•.....•.......•.•... 305-788-3220,1-800-432-5695 

NO Greensboro, Southern Mklg.Assocs. FL Bradenion, Specialty DIstbg. Co., Inc. WAVETEK MICROWAVE, INC, (Formerly Pacific 
Measurement, Inc.), 488 Tasman Or, Sunnyvale, CA OH 
94089, Tel: 401H34,57ao, FAX: 4011:747-1265 OR 

.. .. .. . .... . .. .. . . .. .... . .. .. .. • .. .. ... 919-854,5588 
Independence, WKM Assocs., Inc. . . . . • 215-524,5930 
Beaverton, Northwest Test & Meas. . . . 503-645-9000 
Southempton, Eastern Instrmn of PA 

...•.....•..•.••...•.. 813-755-9571,1-600-282-5881 
FL Davie, ARCO Dists Inc. ................ 305-473-2550. 

For sales offices and representatives, see Wavetek San PA 
Diego, Inc. 215-355-7700 

214,661-0300 
713-780-2511 
206-881-8857 
414,792-0320 
514,335-0392 

WAVETEK RF PRODUCTS, INC, (Fonnerly Wavetek 
Indiana, Inc.), 5608 Churchman By-Pass, Indianapolis, IN 
46203, Tel: 317-787-3332, FAX: 317-788-5999 

For salas offices and representatives, see Wavetek San 
Diego, Inc. 

TX Dallas, Data Mkig. Assocs. .......... .. 
TX Houston, Data Mkig. Assocs. ........ . 
WA Redmond, Northwest Test & Meas. .. . 
WI Brookfield, Dytec/Central, Inc. ....... . 
Can Montreal; Que., Interfax Sys., Inc. ...•.. 

WAYNE KERR, INC, Wayne Kerr pic, 600 W. Cummings 
PI<., Wobum, MA 01601, Tel: 617-936-6390" TElEX: 
6817257 WKERR WOBN; Sis. Mgr: Pat Prather; Dist. 
Mgr: Robert Fesmire 

WAYNE TRANSFORMER CO., INC.,666 Pacific St, 
Brooklyn, NY 11217, Tel: 718-783-9007, TElEX: 125327; 
SIs. Mgr: G. V. Mandell ........................ Ao244Q 

Local Sales Offices & Reps 
NJ Basking Ridge, NuTronix ........... .. 
.NY Long Island, NuTrcinix .............. .. 

201-953-0950 
201-953-0950 

1-800-432-0299 
FL Ft Lauderdale, Specialty Distbg. Co., Inc. 

· . .. .. . .. .. . .. . .. .. .. . .. . .. .. . . . .. .. ... 305-561-2544 
FL Jacksonville, Specialty Distbg. Co, Inc. 

• .. .. .... .. . .. . . . .. .. . Q04.355-8426, l-IlOO'824,0714 
FL Lakeland, Specialty Distbg. Co., Inc. •.•. 813-685-8193, 

1-600-282-9060 
FL Melbourne, Specialty Distbg. Co., Inc. 

•................•...••...•... , .•.• .. •• 305-254,5274 
,FL Pompano Bch, Control Design Supp. Inc. 

....................................... 305-782-1311 
FL Tampa, Specialty Distbg. Co., Inc. ...... 813-870-3315, 

1-600-282-7892 
GA Albany, Specialty DIstbg. Co., Inc. ...... 912-435-1711, 

1-800-633-4027 
GA Athens, Specialty DisIbg. Co., Inc. •...•. 404,545-1334, 

1-600-443-5553 
GA Atlanta, Specialty Distbg. Co, Inc. ..•..• 404-451Hl341, 

1-600-392-9898 
Augusta, Specialty Distbg. Co., Inc. ....• 404,722-1526, 

NY New York, NuTronlx ................ .. 201-953-0950 GA 
1-600-874,8740 

Brunswick, Specialty Distbg. Co., Inc. 

820 

NY W~ County, NuTronix •.....• 201-953-0950 

WEBER, Inmark Corporation-Importer, 147 W. Cedar St, 
Norwalk, CT 08854, Tel: 203-665-8474, FAX: 1-203-885-
0918 

(WECOY 
FAX: 514-694-0956 

WECO ELECTRICAL CONNECTORS, INC., 16605 
Hymus Blvd, Kirkiand, Quebec, Canada H9H au, Tel: 514, 
694,9136; FSC No.: 5935, 5963, 5940; Empl.: 52; SIs.'Mgr: 
David Asseraf; Dist. Mgr: David Asseraf 
. ..... .. ......... ........ .. . . . . . ... ... .. . ... C0 1580-1600 

Local Sales Offices & Reps 
AL Huntsville, ac.L1nc. ................. .. 
CA Newport Bch, SPA Inc. ........ , ...... . 
CA Sen Jose, Lendia SIs. Grp. .......... .. 
CO Littleton, Chinook Tech. SIs. ........ .. 
FL DeerfijIId Bch, Florida Comp. Sis. ..•.. 
FL Tampa, Florida Comp. Sis. Inc. .•••••.. 
GA Chamblee, aC.L Inc. ................ .. 
II. Palatine, Key Entprs. Inc. ............ .. 
IN Indianapolis, MEl (Mkig. Engrs. Inc.) .•. 
IA Coralville, Engrg. Prods. ............. .. 
KS Shawnee Mission, Microtronics Inc. .•. 
ME Kittery, OIsenTech. Sis., Inc ......... .. 
MD Belair, LHR Assocs., Inc. ............ .. 
MA Scituate, Olsen Tech. Sis. Inc. ........• 

205-539-4411 
714,663-1193 
405-280-5695 
303-933-9007 
305-429-1756 
813-960-7044 
404,455-0405 
312-991-2144 
317-872-5665 
319-354,5344 
913-262-1444 
207-439-0260 
301-877-3405 
617-878-9386 

· ..................... 912-265-1927,1-600-241-3826 
GA College Pk., Specialty Distbg. Co, Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 404,763-3826 
GA Columbus, Specialty Distbg. Co., Inc. •. 404,327-7414 
GA Fayettasville, Frankland Inc. ••.••.•..•. 404,461-4026 
GA Macon, Specialty Dlstbg.Co., Inc. .. : ... 912-743-5421, 

1-600-331-5566 
GA Marietta, Specialty Distbg. Co., Inc. .••. 404-422-4333 
GA Norcross, Specialty DIstbg. Co., Inc. ..•• 404-448-4004, 

1-600-282-4574 
GA Savannah, Specialty Distbg. Co. ....... 912-234-1684, 

1-600-874,6997 
GA Smyrna, ERC Parts Inc. ......... ;..... 404,352-1626 
GA Stone MIn, Control Design Supp. Inc. 

· .. .. . .. . .. .. .. .. .. .. . . . .... .. .. . .. .. .. 404,979-3500 
GA VaIdosia, Specialty Distbg. Co., Inc. .... 912-242-4910. 

1-600-233-8585 
Carol Stream, Lectro Camps; Inc. .•.... 312~ 

1-600-323-2282 
IL 

IL Genoa, Control Design Supp. Inc. ..... 815-784,6519 
IN Indianapolis, Control. Design Supp. Inc. 

...... ;.... ........ .. . ...... .... ....... 317-788-4614 
IA Marion, Control Design Supp.lnc. ..... 319-373-2923 
KS Kansas City, Control Design Supp. Inc. 

........................ .' 913-362-4248,315-269-0651 
MD Geilhersburg, Axis Elclms.lnc. .•...•.•. 301-840-9840, 

1-800-492-3190 
MD Glen Bumia, Baytronics • • . • . . . . • . . . • . . 301"766-0081 
MA Middleboro, Glynn Ek:Ims.Inc. ......... 617-947-4262, 

1-800-642-7002 
MA Wobum, Control Design Supp. Inc. .•.. 617-932-9404 
MN Eden Prairie, Cypress Ek:Ims. .. .. ..... 612-934,2104 
MN Minneapolis, Control Design Supp. Inc. 

MO 
NH 

'NJ 

' .................. , .•. 612-721-1828,1-600-325-8222 
St. Louis, Control DEjsign Supp.1nc. ... 314,425-3160 
Manchester, Glynn EIcIms. ........... 603-622-8131 
S. River,Kon-Tac Inc. ................. 201-254,5100 

North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
NY Bohemia, Key Comps.lnc. ............ 516-587-7500 
NC Pineville, Control DesIgn Supp. Inc. •.. 704-588-4410 
OH Akron, Aesco EIcIms. Inc. ..••..• 216-762-8818/6655 
OH Canton, Aesco EIcIms., Inc. .•.....•... 216-494-8572 
OH Cleveland, Aesco Elctms. Inc. ..•..•..• 216-621-5835 
OH Columbus, Aesco EIcIms. Inc. . . . . . . . .. 614-882-6762 
OH WATS, Aesco Elctms. Inc. .•........ 1-800-362-0022 
OR Beaverton, Cypress Elctms. •.......... 503-641-2233 
OR Portland, Dunn EIcIms. Inc. ....•...... 503-285-0214 
PA Malvern, Control Oesign Supp.lnc. ...• 215-296-0150 
PA Pittsburgh, Aesco Elclms.lnc. .•......• 412-344-1550 
PA Yorl<, Elcirn Comps. for Industry...... 717-646-5334 
TN Chattanooga, Specially Distbg. Co., Inc. 

..•............•...... 615-624-1040,1-800-443-1581 
TX Dallas, Control Oesign Supp. Inc. ...... 214-356-1 44 1, 

1 -800-441-0385 
1X Dallas, Cypress EIcIms. ....•.....•.... 214-869-1435 
WA Bothel( C?Press EIcIms. ...•.....•.... 206-483-1144 
WA Kirkland, Dunn EIcIms. . .. . .•.. .. .•. . .. 206-821 -3678 
WI New Berlin, Control Design Supp. Inc. 

...........•......•... 414-784-1015,1-800-242-4395 
Can Carsten EIcIms. ltd., Carsten EIcIms. ltd. 

..•.•... .. . .. . .. . .. . .. . .•..•. . .. . .. . ... 514-334-8321 
Can Concord, 0nL Zierick Canada Corp. .. 416-669-1429 
Can Dartmou1h, Nova Scotia, Arcom EIcIms. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .. 902-464-1600 
Can Drummondville, Que., Mamellntl ..•.. 819-476-3128 
Can Islington, OnL D. T. Shaw ltd. ..••.•.. 416-231-3494 
Can Mississauga, 0nL Prelqo ltd. .......... 416-676-0401, 

1-8()().387-3874 
Can Mississauga, 0nL Sayal EIcIms. ••.... 416-238-8440 
Can Montreal, Que, D. T. Shaw ltd. .•..•.. 514-332-1 1 83 
Can Montreal, Que., Prelco Ltd. •.....•..... 514-389-8051 
Can Montrea( Que., Versalech Elctms. Inc. 

•.........•......•.........•........... 514-481-0196 
Can Nepean, 0nL carsten Elctms. ltd. .... 613-726-9250 
Can Nepean, 0nL Prelco ltd. . . . . •• . . . . . • . . 613-726-1800 
Can Oakville, Ont, Cantwell & Co. ......... 416-842-6470 
Can Quebec, Que., Crobeillee Eleclronique 

•.........•..•...............••.••..... 416-667-1171 
Can Quebec, Que., Pro Technique J. M Emond 

· . . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .. 416-529-5774 
Can Scarborough, OnL Carsten EIcIms. ltd. 

• . . . . . . . . . • . . • . . . . . . .. 416-495-9999,1-800-286-3462 
Can Scarborough, OnL Sayal Elctms. ..... 416-494-8999 
Can She<brooke, Que., lumen Inc. ......... 819-586-0966 
Can Sl Laurent, Que., Zierick Canada Corp. 

....•.....•........•.........•......... 514-331-7480 
Can Ville Leva( Que., Montcalm Electronique 

•...............................•..•..• 514-663-3102 
Can Winnipeg, Man~oba, WES Elctms. ltd. 

· ........•.........•.........•.......... 204-832-1260 

WECO ELECTRICAL CONNECTORS, INC., Trimex 
Bldg., Rte.11,Mooers, NY 12958, Tel: 516-296-4810, FAX: 
516-296-5938 ............................ C.1590-1600 

Local Sales Offices & Reps 
At, Huntsville, RC.I. Inc. .................. 205-539-4411 
CA Newport Bch, SPA Inc. ............... 714-663-1193 
CA San Jose, Landia Sis. Grp. ............ 406-280-5695 
CO littleton, Chinook Tech Sis. ........... 303-933-9007 
DE Roebling, LHR Assocs., Inc. ........... 609-829-8861 
Fl Tampa, Florida Camp. SIs. Inc. ........ 813-96(H044 
GA Chamblee, RC.I. Inc. .................. 404-455-0405 
Il Palatine, Key En1prs. Inc............... 312-991-2144 
IN Indianapolis, MEl (Mktg. Engrs.) ....... 317-872-5665 
IA Coralville, Engrg. Prods. Assocs. ...... 319-354-5344 
KS Shawnee Mission, Microtronics Inc. ... 913-262-1444 
ME Kittery, Olsen Tech SIs. Inc. •.•........ 207-439-0280 
MD Belair, LHR Assocs. Inc. ............•. 301-877-3405 
MA Scituate, Olsen Tech Sis. Inc. ......... 617-876-9386 
MN Edine, Engrg. Proda Assocs. .•• . . . . . . . 612-835-9022 
MO Sl Charles, Microtronics Inc. .......... 314-946-8500 
NJ Wcxxl>ridge, John Chirico Assocs. Inc. 

NY BullaIo, Sweetco Assocs. Inc. .......•. 
NY Johnson C~, Sweetco Assocs. Inc. .•. 
NY Rochester, Sweetco Assocs. Inc. •..... 
NY Utica, Sweetco Assocs. Inc. .......... . 
NC Raleigh, C-Tech ..................... . 
OH Cleveland, Marlow Assocs. ..•..•..... 
OR Portland, SPS Elctms. .............. .. 
PA Harrisburg, Bail & Whitaker .......... . 
TX Lufkin, NaJjen Inter SIs. ............. ,. 
UT Taylorsville, Chinook Tech SIs. ...... . 
VA Belair, lHR Assocs. Inc. ............ .. 
WA Redmond. SPS EIcIms. ............. .. 
WI Milwaukee, Key En1prs. Inc. .••.....•.. 

Local Distributots 

201-855-9600 
716-832-0011 
607-729-0827 
716-225-2383 
315-797-6721 
919-847-0202 
216-991-6500 
503-297-6919 
717-564-6900 
409-634-6101 
801-969-3684 
301-877-3405 
206-323-4140 
414-453-9462 

At, Mobile, Specially Dist Co. Inc. ........ 205-344-0450 
AZ Scottsdale, Cypress Elctms. ••.••..•.. 602-949-0802 
AZ Tempe, Control Design Supp. Inc. .. ... 602-629-7981 
CA Anaheim, Control Design Supp.lnc. .... 213-802-1371, 

714-821-1516 
CA Anaheim, DECO Elctms. Inc. •..•. . . • . . 714-630-6252 
CA Buena PI<., C?Press EIcIms. .. .. .. .. .. . 213-744-0355 
CA Fountain Valley, Comp. Ctr. .....•..•.• 714-979-0433 

CA Fullerton, I.s.l Mktg. Co.. .. .. .. .. .. .... 714-773-0411 
CA San Carlos, Control Design Supp. Inc. 

....................................... 415-592-4806 
CA San Carlos, HI-GOR Elctms. Corp. .... 415-594-9581 
CA San Diego, Cypress EIcIms. Inc. ....•. 619-535-0011 
CA San Diego, Sigma Elctms. ............ 619-565-2000 
CA Santa Clara, C?Press EIcIms. ......... 406-980-2500 
CO Wheat Ridge, Cypress Elctms. ........ 303-431-2622 
CT YalesVille, Glynn EIcIms............... 203-265-2498 
Fl Altamonte Springs, Control Design Supp. 

.. . .. .. . . .. .. . . . . .. .. . ... 305-786-3220,1-8()().432-58 
Fl Bradenton, Specially Oist Co. Inc. ...... 813-756-9571, 

1-8()().282-58 
Fl Davie, ARCO Dists. Inc. ................ 305-473-2550, 

305-940-3295 
Fl Ft Lauderdale, Specially Dist Co. inc. 

....................................... 305-581-2544 
Fl Jackaonville, Specially Dist Co. Inc. ... 904-356-8426 
Fl lakeland, Specialty Dist Co. Inc. ....... 813-686-8193, 

1-800-262-90 
Fl Melboume, Specially Dist Co. Inc. ..•. 305-254-5274 
Fl Pompano Bch, Control Design Supp. Inc. 

....................................... 305-782-1311 
Fl Tampa, Specially Dist Co. Inc. ......•.. 813-870-3315, 

1-aoo-282-78 
GA Albany, Specially Dist Co. Inc. ......... 912-435-1711, 

1-800-833-40 
GA Athens, Specialty Dist Co. Inc. ......... 404-546-1334, 

1-800-443-55 
GA Atlanta, Specially Dist Co. Inc. ......... 404-458-6341, 

1-800-392-98 
GA Augusta, Specialty Dist Co. Inc. ........ 404-722-1526, 

1-800-874-87 
GA Brunswick, Specialty Dist Co. Inc. ...... 912-265-1927, 

1-800-241-38 
GA College Pk., Specially Dist Co. Inc. .... 404-763-3828 
GA Columbus, Specialty Dist Co. Inc. ..... 404-327-7414 
GA Fayetteville, Frankland Inc. . . . . . . . . . . .. 404-461-4026 
GA Macon. Specialty Dist Co. Inc. ......... 912-743-5421, 

1-800-331-55 
GA Marietta, Specially Dist Co. Inc. ....... 404-422-4333 
GA Norcross, Specialty Dist Co. Inc. . . . . .. 404-446-4004 
GA Savannah, Specially Dist Co. Inc. ..... 912-234-1684 
GA Smyrna, ERC Parts Inc. ............... 404-352-1626 
GA Stone MIn., Control Design Supp. Inc. 

. . . .. .. .. .. . . .. . .. .. .. . .. . . . . .. .. . . .... 404-979-3500 
GA Valdosta, Specialty Dist Co. Inc. ....... 912-242-4910, 

1-8()().233-65 
Il Carol Stream, Lectro Comps.lnc. ...... 312-890-0520, 

1-800-323-22 
Il Genoa, Control DesIgn Supp. Inc. ..... 815-784-6519 
IN Indianapons, Control Design Supp. Inc. 

.. . .. ... . .. . . ... .. .... .. . .. . .... .. . . ... 317-786-4614 
IA Marion, Control Design Supp. Inc. ..... 319-373-2923 
KS Kansas City, Control Design Supp. Inc. 

....................... _ .. 913-362-4248,316-269-0651 
MD Gaithersburg, Axis Elctms. Inc. .. . . . . .. 301-840-9640 
MD Glen Bumie, Baytronics............... 301-766-0081 
MA Middleboro, Glynn Elctms.lnc. ........ 617-947-4262 
MA Wobum, Control Design Supp.lnc. .... 617-932-9404 
MN Minneapolis, Control Design Supp. Inc. 

. .. . . .. .. .. . .. . .. . .. .. ... 612-721-1628,1-800-326-62 
MO Sllouis, Control Design .............. 314-426-3160 
NH Manchester, Glynn Elctms. ......•.... 603-622-8131 
NJ S. River, Kon-Tac Inc. ................. 201-254-5100 
NY Bohemia, Key Comps.lnc. ............ 516-567-7500 
NC Pineville, Control Design •.. . . . . . . . . . . . 704-588-4410 
OH Akron, Aesco Elctms. Inc. ............. 216-762-8818 
OH Columbus, Aesco Elctms.lnc. ......... 614-862-6762 
OR Beaverton, Cypress Elctms. •. . . . . • . . . . 503-641-2233 
OR Portland, Dunn Elctms. Inc. ......•.... 503-285-0214 
PA Malvern, Control Design Supp. Inc. . . .. 215-298-0150 
PA Pittsburgh, Aesco Elctms.lnc. ......... 412-344-1550 
PA Yorl<, Elcirn COmp. for Inds. . . .. . . ... .. 717-846-5334 
TN Chattanooga, Specially Dist Co. Inc. .. 615-624-1040 
1X Dallas, Control Design .. 214-356-1441,512-446-1919 
1X Dallas, Cypress Elctms. .. .. .. .. . .. .... 214-869-1435 
WA Bothel( C?Press Elctms. ........•..... 206-483-1144 
WA Kirkland, Dunn EIcIms. .. . . . . . . . . . . . . .. 206-821-3678 
WI New Berlin, Control Design ............ 414-784-1016, 

1-800-242-43 

WECO ELECTRICAL CONNECTORS, INC., 151 
Carlingview Dr, Un~ 5, Rexdale, Ontario, Canada M9W 
5S4, Tel: 416-674-1084, TElEX: 06-989100 POS TOR, 
FAX: 416-675-0057 ...................... C·1590-1600 

WEED INSTRUMENT CO, INC, 707 Jeffrey Way, P.O. 
Box 300, Round Rock, 1X 78664-0300, Tel: 512-255-7043, 
TElEX: 778492; Ernpl: 1 10; Sis. Mgr: Hal Hearon 

WEI CORP, 1405 S. Village Way, Santa Ana, CA 92705, Tel: 
714-834-9333, TWX: 910-595-1709; FSC No.: 51272; 
Empl: 50; SIs. Mgr: Roy Griggs 

WEIDMULLER, INC, 821 Southlake Blvd., Richmond. VA 
23236, Tel: 804-794-2877, TElEX: 628376; Empl: 66; 
Dist. Mgr: John Fisher 

WEST· 
WEINSCHEL ENGINEERING, One Weinschella, 

Gaithersburg. MD 20877, Tel: 301-948-3434, 800-836-
2048, TElEX: rrr 440702; FSC No.: 93459; Empl: 250; 
Sis. Mgr: Ron Bastien 

WELCH ALLYN, INC, Industrial Products Division, 
Jordan Rd., Skaneateles Falls, NY 13153-0187, Tel: 315-
685-6945, TElEX: 325435, FAX: 315-685-3172; Sis. Mgr: 
Peter DIMaria 

WELCON/WELLS, 1701 S. Main St, South Bend. IN 
46601, Tel: 219-287-5941 

WEllEX CORPORATION, 44141 S. Grimmer Blvd., 
Fremont, CA 94538, Tel: 415-490-3263, TElEX: 3717847; 
Empl: 125; SIs. Mgr: John E. Soares 

WELLMAN THERMAL SYSTEMS, 1 Progress Ad, -
Shelbyville, IN 46176, Tel: 317-396-4411, TWX: 810-260-
2616; FSC No.: 48017; Empl: 600; SIs. Mgr: E. W. Abel; 
Dist. Mgr: W. L McNamee 

WELLS B.ECTRONICS, 1701 S. Main St, South Bend. IN 
46613, Tel: 219-287-5941, TElEX: 4937960, FAX: 219-
287-0356; FSC No.: 219-287-0358; Empl: 200; SIs. Mgr: 
Hap Taylor 

WERLATONE, INC, P. O. Box 47, Ata 22, Brewster, NY 
10509, Tel: 914-279-6187, TWX: 5106000747; Empl: 11; 
SIs. Mgr: G. Werlau 

WESCO ELECTRICAL CO., 201 Munson St, Greenfield, 
MA 01301, Tel: 413-774-4358, FAX: 413-774-4562; FSC 
No.: 12673; Empl: 165; SIs. Mgr: James R. DeSanty 
........................................... A·1186-1191 

Local Sales Offices & Reps 
At, Huntsville, DHR Mklg., Inc. ............ 205-533-5185 
CT Minard, CUming Assoc. ........•..•... 203-876-3946 
Fl Maitland, EIR, Inc. .. .. .. .. .. .. .. .. .. ... 305-880-9600 
GA Atlanta, DHR Mktg., Inc. ............... 404-451-9848 
IN Indianapolis, John H. Weaver Co. ..... 317-257-7661 
MA Framingham, Bengal Assocs. ......... 617-877-2839 
MA Randolph, Bengal Assocs. ............ 617-981-4120 
MI Sl Clair Shores, OEM Sis., Inc. ........ 313-777-1750 
MN Minneapolis, Furber Sis. Co. .......... 612-881-3620 
NY Fayetteville, Foster & Wager, Inc. ..... 315-637-5427 
OH Wickliffe, W,Brauer & Assoc. ......... '216-943-0601 
OR TIQ8rd, LD EIcIms. .................... 503-649-6177 
WA Snohomish, l-D EIcIms. .............. 206-568-0511 
Can Sl Laurent, Que., Techrep ............ 514-337-6046 

WESCORP ANTISTATIC PRODUCTS, 144S. Whisman 
Rd., Mountain View, CA 94041, Tel: 415-989-7717, TElEX: 
345507, FAX: 415-969-6130; Empl: 15; SIs. Mgr: Phyllis 
Munder 

WES-GARDE COMPONENTS GROUP, INC., 190 
Elliott St, HartIord, CT 06114, Tel: 203-525-6907 
................................................. a·1783 

WESTAMP, 1542 15th St, Santa Monica, CA 90404, Tel: 
213-393-0401, TElEX: 3720078; FSC No.: 12745; Empl: 
100; SIs. Mgr: Michael Mula 

WESTBERG MANUFACTURING INC. (WESTACH), 
3400 Westach Way, Sonoma, CA 95476, Tel: 707-936-
2121; Empl: 20; SIs. Mgr: R. R. Westberg 

WEST-CAP ARIZONA, Sub. of SFE Technologies, 
2201 East Elvira Road, Tucson, AZ 85706, Tel: 602-294-
2646, TWX: 910-952-1153, ESYlNK: 62901470, FAX: 
602-294-8986; SIs. Mgr: Gordon Van CIUJ1l; Dist. Mgr: 
Gordon Van Camp 

Welcon/Wells 
Over e The 250.000 Largest 
Ie Relay & 

• SWitches 
Sockets • _ Distributor 
In Stock In the World 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 821 



WESTC Manufacturers and' Sales 'Offi~'" Directory 
WEST COAST ELEC. MFG., 1,.«l45 GlIrIieId' Ave. WESTERN DIGITAL CORP. 2445 McCabe Way,lrvine, AL Montgomery, Southern Controls, Inc.. . 205-277-5030 

Paramount, CA, 90723, Tel: ''.!1~1010; FSC, No.: CA 92714, Tel: 714-863-0102, TWX: 91()-595-1139; EmpL: I\Z. Phoenix; elL 1nStrs. Inc. ............... 602-84G-3950 
81823; EmpI.: 25; SIs. Mgt: W.I=. Seal 2800; SIs. Mgt: David Schafer; Dist. Mg,: ,Willam SmHh I\Z. Phoenix, Metermaster/PhoenIx ..•.... 602-437-1425 

UIIle Rock, Brownell Electro, Inc....... 501-562-2061 
Los Angeles, EIlInstnI., Inc. ... ,...... 21:j-685-702O 
Los Angeles, Metermaster llo$ Angeles 

WESTCODE SEMICONDt)CTORS, INC. 3270 CherTy WESTERN ELECTRO-MECHANICAL CO. INC. 300 
AVe.. Long Beach, CA90807;TeI: 213-595-6971', TElEX: BroiIdway, Oakland, CA94607, Tel: 415-452-1936; EmpI.: 
37IH984; SIs. Mgt: Wayne BendeIow 9; SIs. Mgt: W. J. Foster ' 

WESTCON, 959 ChenayAve., MariOn, OH 43302, Tel: 614-
362-5771, TB.EX: 3775686; EmpI.: 50; SIs. Mgt: James 
Cell .........•......•......•.........•.... 001408-1407 

Local Sales Offic& & RePs 
CA Huntington Bel\, WestCon-Wesl Sis. 011. 

............•.•.....•.••....• ,......... 714-848-5965 
GA Marietta, WestCon-So. Sis. 011 .... :.... 404-427-4925 
Il Elmhurst, WestCorf.Mid-Wesl SIs. 011. 

............................. ........•. 312-634-5222 
NJ Wharton, WesICon-N.E. SIs. 011 ..• 201-361-361-7527 

WESTERN ELECTRONIC PRODUCTS CO.,915-G 
Celie ~, San Clerneltte, CA 92672, Tel: 714-492-
4677, FAX: 714-492-5952; EmpL: 6; SIs. Mgt: Tony 
English .................. , ............ , ,. ...... , Co1761 

Local DistrfbutOIs 
CA Hollywood, Yale Elec. •.••..•......•.•. 
CA Pomona, MacOonaId & Co. ..........• 
CA San Jose, R.G.a ..................... . 
PA Huntington Valley, Henry Mann .....•. 
PA PlymoUth Meeting, Teehni-Tool Inc. .. . 
TX Houston, Electro Tax ................ . 

213-485-3186 
714-594-2536 
408-435-0509 
215-355-7200 
215-S2~ 
713-529-3456 

WESTERN GEAR CORP. Applied Tech. Div, 14724 E. 

AR 
CA 
CA 

, .•. ....•.. .... .. .... .. ...•.. ........ ... 213-665-4340 
CA Palo Alto, Metennaster/PaIo Alto •.••. 415-960-8500 
CA Rtdgecrest ElL InstnI., Inc. .•.••..•.... 619-375-5550 
CA S. Pasadena, DAE.lnstr. & Svc., Inc. .. 213-258-0578 
CA San Diego, Melennaster ...... , ....... 619-560-4841 
CA sumyvale, ElL InstnI., Inc. ....•..•.... 408-245-4320 
CO Aurora, R & R InsItmn .•.. . . . . . . . • . . . . 303-340-8728 
CO Den-, Eilinstrs., Inc. . . . . . . . . . . . . . .• . 303-534-4160 
CT Middlelown, elL Instrs., Inc. ...•..•.... 203-346-8646 
FL Miami,Browr!eIIInStrs. & Controls Co. 

· , . . . .. . . .. . . . . . . . • . . . . . . . . . • . . . . . . . . . • 305-884-3072 
FL 0rI1Uldo, Brownell 1nStrs. & Controls Co. 

· ..................... '. . • . . . . . .. . .. . . . • 305-843-6770 
FL Palm Bay, ElL Instrs., Inc. ....••..•.... 305-725-8300 
GA AIIanta, Browr!eIllnlIIrs, & Controls Co. 

.... , ....... ..... ....... ...... .. ....... 404-762-5181 
ProcIor, CRy oIlndusIry, CA 91744, Tel: 81&-968-6525, GA Norcross, MeIermasIer ............... 404-446'0186 

FAX: 408-395-1518 . 
WESTCOR CORPORATION, 485-100 Alberto Way, Los 

Gatos,CA95032, Tel: 408-395-7050, TWX: 91 ()-24G-21 08, 
ESVLNK: 62334410; SIs. Mgt: Nancy Pepper 
.......•....•................•..•. , .. . . . . .. 002044-2049 

Local Sales Offices & Reps 
CA Los Angeles, Power Partners, Inc. ..•.. 
CA Santa Clara, Sourcetronics, Inc. ...... . 
IL Schaumburg, Engg. Prods. Assocs. .. . 
IN, Cicero, Engrg. PrOds. Assocs.. , ...... . 
IA Coralville, Engg. Prods. Assocs. ; .... . 
MN Minneapolis, Engrg. Prods. Assocs. .. . 
OR Beaverton, Cora II Mktg. ............. . 
TX Austin, Allied Camps., Inc. ............ . 
TX Dallas, Allied Camps., Inc. ............ . 
TX Hurst, Allied Camps., Inc. •.. ~ ......... . 
WA Redmond, Cora II Mktg. .............. . 
WA Spokane, Cora II Mktg. .•.•••..•.•••••. 
Can W. Vancouver, Be, Coda Resch. •...•. 

Authorized Distributors 

213-215-0800 
408-968-8801 
312-662-7640 
317-984-5226 
319-354-~ 
612-635-9022 
503-641..()877 
512-331-4494 
214-238-0406 
817-589-0456 
2OEH!85-4344 
509-922'2971 
604-922-3651 

New and Used Electronic Test Equipment 
Sales • Service • Rental • Leasing 

21418 Porth"". St,Con_ Park.CA91304 _ (818)998,8500 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272 .. 4225 

TWX: 910-584-4856; EmpL: 1125; SIs. Mg,: D. WBile Il Bridgeview, elL 1nStrs. ...........•.... 312-430-2292 
CounIryside, Pacific Indicator , .. ,..... 312-352-3500 

FAX: 714-855-0895 
WESTERN GRAPHTEC, 11 Vanderbilt, Irvine, CA 9271&-

2067, Tel: 714-77G-6010, 800-854-8385; EmpI.: 65 
.................•....... ,., ... ,., ...... , ..... , .. 001421 

FAX: 415-595-2280 
WESTERN MULTIPLEX CORP., 1320 Bayport Avenue, 

San Carlos, CA 94070, Tel: 415-592-8632, TB.EX: 295114 
VIA RCA; FSC No.: 94-2620670; Empl.: 33; Sis. Mgr: Mike 
Gresham ....................................... A-1715 

Local Sales, Offic& & Reps 
CA EI Sobrante, TMS EnIprs. .......... '.. 415-223-6077 
TX Houslon, Rhocom Engg. ............. 713-454-6959 
C8I1 Vancouver, Comtrade EnIprs., Ltd. .... 604-222-0156 

WESTERN RESERVE 8.ECTRONICS, 2150 Highland 
Ad, Twinsburg, OH 44087, Tel: 216-425-4951, TB.EX: 
511178 WRE TWSB,FAX: 216-425-4956; EmpL: 100; SIs. 
Mgt: Robert RhOdes 

WESTINGHOUSE' ELE~TRIC CORP. Ccmtrol 
Division, P.o. Box 819, Oldsmar, FL 34667, Tel: 813-855-
4621, TElEX: 358713; EmpL: 200; SIs. 'Mg': M. C. Yuhas 

WESTINGHOUSE ELECTRIC CORP., lnell Govt 
Tube Oiv. Westinghouse Circle, Horseheads, NY 14645, 
Tel: 607-796-3271, TWX: 51()-252-1586; EmpL: 700; Sis. 
Mgr_' p, C. ponzj 

WEST INSTRUMENT. A Mark IV Company, 3860 N. 
River Ad, Schiller Park, 1l60176, Tel: 312-678-8400, TWX: 
91 ()-227-o723; EmpL: 400; Sis. Mg': W. J. BaI~ Jr.; Dist. 
Mgt: W. J. Bal~ Jr. 

WESTON 

WESTON INSTRUMENTS, Electrical Instrument 
Service, Inc.,25 Dock St, Mt Vernon, NY 10550, Tel: 
914-699-9717; FSC No.: 32590; Empl: 35; SIs. Mg,: 
Gerald D. Frank; Dist. Mgt: Gerald D. Frank 
..................... , ....•. .•.•. ..... .. ... 001348-1349 

Local DistrfbutOIs 
AL Birmingham, Brownell 1nStrs. & Controls Co. 

..............•... ,.................... 205-323-4761 
AL Mobile, BrowrtalllnStrs. & Controls Co. 

..........••.....•.•. , . . . .. . .. . • . • . • . .. 205-479-8581 

Il 
Il 
IN 
IN 
KS 
KV 
LA 
LA 
MD 
MA 
MA 
MA 

Itasca, Metermaster .......... , .. ,..... 312-250-0606 
Indianapolis, ElL Instrs., Inc. ........... 317-545-1373 
Indianapolis, Rockwell Engrg. Co. .•.•• 317-251-9453 
Overland PIt, Brooks EIcIms., ,Inc. •.... 913-848-3131 
Louisville, ElL Instrs., Inc. ........ , .. , . . 502-454-3420 
Harahan, Buller Land Inc. ............. 504-734-8686 
New Orleans, IndL Instr. Works .,..... 504-733-8355 
Sparks, ElL Instrs., Inc. ................ 301-771-4800 
Billerica, Melermasler ............... '. 617-523-2560 
Burlington, ElL Instrs., Inc. .... , .. ".... 617-272-9450 
Woburn, Brownell 1nStrs. & Controls Co. ' 
.. , ......... , .................. ,." .... 617-935-7S20 

MI Ferndale, Ram Meier, Inc. .... , , • . . . . . . 313-398-6767 
MN Edina, Brownell EIeCIro. ... . . . . . . . .. . .. 612-942-8171 
MN Minneapolis, InsIrmn Svc., Inc. , .. ,.... 612-544-8916 
MO St Louis, IndL Svc. Labs. ... .. ... ...... 314-535-5760 
MO SL Louis, Scherrer Instrs., Inc. ......... 314-644-5362 
NJ Belleville, Marshal~ Div; 01 Miscorp .... 201-751-1190 
NJ EdIson, Brownell InsIrs. & Controls Co. 

.. , ...... , ..... , ....................... 201-287-2030 
NJ Pennsauken, Ell InstnI., Inc. .......... 809-488-0474 
NY Clarence, ElL Instrs., Inc. .............. 716-834-8500 
NY Farmingdale, Brownell 1nStrs. & Controls Co. 

......... , ..... , ..... ,................. 516-42G-4142 
NY Hauppauge, Ell InstnI., Inc. ........... 51&-231-8333 
NY New York, Browr!eII 1nStrs. & Controls Co. 

....................................... 212-891-1171 
NY New York, Herman H. Stiehl Co., Inc. 

, ..... , ................................ 212-732-8163 
NY New York, Nilsson Labs. ............ " 212-875-7944 
NY Pittsford, elL Instrs., Inc. ........ ; ...... 71&-586-8251 
NC Charlotte, Brownell InsIrs. & Controls Co. 

, ............................ , .. , .. , .. , 704-597-1270 
NC Charlotte, Mill Power Supp. Co. .•• ,... 704-373-3336 
NC Charlotte, Trott EIcIms. ..... , .. , '," .. , 704,37&-2237 
NC Raleigh, Brownell Inslrs. & ConlrOls Co. 

, ............................ , .. , . . . . . 919-876-8524 
OH Cleveland, Metermaster • . . . • . •• . • . . • . . 216-651-4100 
OH DaylOn, ElL Instrs., Inc. ................ 513-435-2134 
OK Tulsa, Tn-State Instr, Lab ............. 91 &-836-0286 
PA Camp Hjl~ Process Engrg. Co. ........ 717-761-5083 
PA Malvern, Rumsey EIec. Co. ........... 215-296-3900 
PA PIttsburgh, EILInstrs., Inc. .... . . . .. . . . . 412-731-5230 
PA PIttsburgh, Process Engrg. Co. •..•..•. 412-561-5050 
PA Trevose, Brownell EIecIro, Inc. •.•..... 215-364-2830 
SC Columbia, Browr!eII EIecIro, Inc. .... ,.. 803-772-6111 
TN Knoxville, Browr!eIIInStrs. & Controls Co. 

, ........................ :' ... , .. , ...... 615-986-3441 
TN Memphis, Browr!eII InsIrs. & Controls Co. 

....... , .................. , ........•... 901-795-8487 
TN Nashville, Browr!eIIInsIrs. & Controls Co. 

· .•.........•... , .....•...... , . . . . . . . . . 615-869-8230 
TX Beaumon~ Straughn EIcIm. .. .. . . . . . .. 409-83&-4563 
TX Dallas, Buller & Land, Inc. ...........•. 214-343-8800 
TX Dallas, ElL InstnI., Inc. • , ..... , . • . . . . . . . 214-931-1236 
TX Garland, MeIermasIer . .. . . • . . . . . . • . . . . 214-27H671 
TX Harlingen, Bush Supply Co. ....•..•.•. 512-42&-1613 
TX Houslon, Brownell 1nStrs. & Controls Co. 

......•...•.••..... , ....••..•.••. , ... ,. 713-694-2771 
TX Houston, Buller & Land, Inc.' •.....•. .. 713-896-0608 
TX Houston, CMI Meiers & Inslr. ......... 713-644-1631 
TX HousIon, Eilinstrs., Inc. .............. 713-271-3100 
UT Sail Lake CRy, Ell Instrs., Inc. ......... 601-261-8877 
VA Richmond, Metermelrics •............. 604-275-1431 
VA Springfteld,ElL Instrs., Inc. .....•..•... 703-569-2611 
VA Virginia Bch. EILInstrs., Inc. ........•• 804-499-3746 
WA Redmond, ElL 1nstrs.,1nc. ............. 206-882-3222 
WA Seattle, EIcher-Richards Co. .......... 206-523-7888 
WI Milwaukee, E-M 1nStrs. ................ 414-272-7799 
Can, Mississauga, On!., ElL Instrs.. Inc. ..... 416-624-8660 

WESTRONICS INC. OF TEXAS, 2441 Northeast Pkwy, 
Box 961003, Ft Worth, TX 76161, Tel: 817-825-231" FAX: 
817-825-1068;EmpL: 180; SIs. Mgt: Paul Shultz 

822 North American offices only. For worldwide reps & distribuJors,see Vol~ W. EEM 1988 



Manufacturers ar'd Sales Offices Directory XICOR, 
WEST-TRONICS, INC., 215 Pari< St, Bensenville, IL 

60106, Tel: 312-860-3560, FAX: 312-860-5350; Empl.: 
175; SIs. Mgr: Will Allen 

WHEELOCK, INC., 273 Branchport Ave., Long Branch, IIlJ 
07740, Tel: 201-222-6880, TWX: 71 0-722-651 0, FAX: 201-
222-8707; Empl.: 200; SIs. Mgr: William L Goldstein, 
SIs./Mktg. VP 

WHrrMOR WIRE & CABLE, 27737 Ave. Hopkins, 
Valencia, CA 91355, Tel: 805-257-2400, TELEX: 194479, 
FAX: 805-257-2495; FSC No.: 15851; Empl.: 29; SIs. Mgr: 
Marl< Lee; Dist. Mgr: Marl< Lee 

WHrrso, 9326 Byron St, Schiller PI<, IL 60176, Tel: 312-
678-5200; Empl: 200 

WHITTAKER CORP., .10880 Wilshire Blvd, Los Angeles, 
CA 90024, Tel: 213-475-9411, TELEX: 674891; Empl.: 
9,600 

WHITTAKER CORP., Electronic Resources Div., 1955 
N. Surveyor Ave. Simi Valley, CA 93063, Tel: 805-584-
4100, TWX: 910-498-2751; FSC No.: 72152 

WHITTAKER CORP., Providence Chemicals Div., King 
Philip Rd, P.O. Box 16069, E. Providence, RI 02916, Tel: 
401-434-1770, TELEX: 92-7652; Empl.: 25 

WHITTAKER-YARDNEY POWER SYSTEMS, 
Whittaker-Tech. Prods., Inc., 82 Mechanic St, 
Pawcatuck, CT 02891, Tel: 203-599-1100, TELEX: 
6813114, TWX: 710-470-0260; FSC No.: 87362; Empl.: 
250; SIs. Mgr: Rene DuBois 

WIDE BAND ENGINEERING CO., INC., Box 21652, 
Phoenix, /\l. 85036, Tel: 602-254--1570; Empl.: 10 

WIDE RANGE ELCTRNS. CORP., 140 Sun Valley Cir., St 
Louis, MO 63026, Tel: 314-343-9191, TELEX: 44-2560; 
Empl.: 8; SIs. Mgr: Donald Toone 

WILBRECHT ELECTRONICS, 346 Chester St, St Paul, 
MN 55107, Tel: 612-222-2791, FAX: 612-222-7639; Empl.: 
200; Sis. Mgr: Laurie Wilbrecht 

Local Ss/es Offices & Reps 
/\l. T ampe, B.F. Designs, Inc. 602-345-7799 
CA Belmont Ken Stroube Assocs. 415-593-4137 
CA Santa Ana, Local SIs., Inc........... 714-993-1800 
CO Broomfield, Connors Co. .......... 303-466-9628 
FL Plantation, Gallagher & Assocs. 305-473-2101 
IL Mt Prospect Dombrow Co. ....... ... 312-253-3326 
IN Ft Wayne, Naunas SIs. Co. . 219-432-4792 
MA Sudbury, KSA of New England 617-443-5881 
MN Minneapolis, Allied Comp. Reps., Inc ... 612-435-7876 
NY Fairport, Net SIs. ............. 716-223-1030 
NC Kernersville, Wallace Elec. SIs. . 919-996-2742 
OH Sharon Cen. Merit Elctrns. ..... 216-239-2186 
PA Paoli, Stitzer Assocs. .......... 215-644-5500 
TX Austin, Swearingen SIs., Inc. 512-339-8663 
Can Nepean, Ont, Intrade Canada, Inc ..... 613-727-1272 

FAX: 317-293-9462 
WILCO CORP., 6451 Saguaro Court, Indianapolis, IN 

46268, Tel: 317-293-9300 ................ A-1316-1318 

Local Sales Offices & Reps 
AL Huntsville, K & E Assocs. ............ . 
CA San Jose, Texel North ............... . 
CA Seal Bch. Texel .................... . 
FL Hollywood, Askland Elctm. Comps. . .. 
IL Arlington Hgts., Dinneen & Assocs. .. . 
MA Billerica, Bennetron ..... .. .......... . 
MI Grand Rapids, OEM Elctm. SIs. 
MI Warren, OEM Elctrn. SIs. ...... . 
NM Albuquerque, Waide Assocs. ..... . 
NY Hicksville, L Tronix .......... .. 
NC Matthews, R G SIs. Co ....... .. 
OH . Cincinnati, JMK Elctms. ....... . 
OH Cleveland JMK Elctrns. . 
TX Austin, Swearingen Sis., Inc. . .. 
TX Oallas, Swearingen Sis. Inc .... . 
Can Thornhill, Ont, RF.Q. Ltd ........ . 

Local Distributors 

205-883-9720 
408-272-6836 
213-596-9411 
305-987-1074 
312-870-0970 
617-663-7017 
616-361-5414 
·313-575-9444 
505-294-7600 
516-935-0220 
704-847-0049 
'513-271-3860 
216-886-7100 
512-339-8663 
214-241-8767 
416-881-1976 

CA Garden Grove, Inductive Prods. ... 714-891-2572 
CA Huntington Bch., Inductor Supp. Co. . .. 800-854-1881 

IIlJ E. Brunswick, Brothers Elctrns., Inc. 
NY Bohemia, Lt., Key Comps. .. 

201-238-2200 Local Sales Offices & Reps 
516-567-7500 CA Diamond Bar, Solomon Tech. Sis. 714-595-8212 

WILCO WIRE & CABLE CO., INC., 1921 Las Plumas Ave., 
San Jose, CA 95133, Tel: 408-926-8880; Empl.: 52; SIs. 
Mgr: Joe Shepherd; Disl. Mgr: Ken Schmidt 

WILCOXON RESEARCH, 2096 Gaither Rd., Rockville, MD 
20850, Tel: 301-330-8811, TELEX: 898-342; Empl.: 40; 
SIs. Mgrc Fred Wilcoxon 

WILKINSON, P.O. Box 4558, Westlake Village, CA 91359, 
Tel: 818-889-0050, 800-822-4653, TELEX: 698213, FAX: 
816-889-3810; Empl.: 44; SIs. Mgr: R Cook; Disl. Mgr: R. 
Cook 

WILMANCO, 19529 Business Center Drive, Northridge, CA 
91324, Tel: 818-993-1662/1663, TWX: 9103807912 
WILMANCOUWAV, FAX: 818-993-5438; FSC No.: lY521; 
Empl.: 12; SIs. Mgr: Christian Noiroux 

WILMAR ELECTRONICS, INC., 2430 Amsler St, 
Torrance, CA 90505, Tel: 213-326-6668, TELEX: 182417, 
FAX: 213-326-9147; FSC No.: 25248; Empl.: 25; SIs. Mgr: 
Zev He~etz 

Local Ss/es Offices & Reps 
CA Emeryville, Davis Gregory & Doll 
PA Philadelphia, Tech. Instr. Sis. 

415-428-9103 
215-345-4110 

WILMORE ELECTRONICS CO., Box 1329, 
Hillsborough, NC 27278, Tel: 919-732-9351, TELEX: 
292617; Empl.: 48; SIs. Mgr: J. L Harris 

................... 0-2050-2054,2162-2163 

WILSON, H. F., ENGINEERING CO., 475 Taft Ave., Glen 
Ellyn, IL 60137, Tel: 312-469-8473, TELEX: 72-1438; 
Empl.: 21; SIs. Mgr: H. Wilson; Disl. Mgr: William Henry 

WILSON, H. M., CO., 11501 Chimney Rock Rd, Houston, 
TX 77035, Tel: 713-729-1183; Empl.: 3; SIs. Mgr: H. M. 
Wilson 

WILSON ELECTRONICS, See Regency Land Mobile, 
Inc. 

WIL TRON. 490 Jarvis Dr. Morgan Hill, CA 95037-2809, Tel: 
408-778-2000, TELEX: 285227 WIL TRON MH, FAX: 406-
776-0239; FSC No.: 20944; Empl.: 650; SIs. Mgr: W. 
Baxter 

WINSYSTEMS, INC., p.o. Box 121361, Arlington, TX 
76012, Tel: 817-274-7553, FAX: 817-548-1358; FSC No.: 
67098 

WINTEK CORP., 1801 South St, Lafayette, IN 47904-
2993, Tel: 317-742-8428, 800-742-6809, TELEX: 70-9079, 
FAX: 317-448-4823; Empl.: 16........... 0-1116-1117 

WIREBENDERS, INC., 2440 W. Mission Ln., Ste. 9,10, 
Phoenix, /\l. 85021, Tel: 602-861-1856, FAX: 602-870-
9242; FSC No.: 5950;FSCS/CAGE lDA26; Empl.: 18; SIs. 
Mgr: Leo Middleton 

THE WIREMOLD COMPANY, 60 Woodlawn Street w. 
Harttord CT 06110, Tel: 203-233-6251,TWX: 710-425-
6281; Empl.: 900; SIs. Mgr: F. D. Casteel 

WIRE-PRO, INC., 23 Front Street Salem, IIlJ 08079, Tel: 
609-935-7601,609-935-7651, TWX: 510-680-4750. FAX: 
609-935-0102; Empl.: 225; SIs. Mgr: Philip Negrin, Mktg. 
Mgr.; Disl. Mgr: Philip Negrin 

WON TRONICS, Apollo Magnetics Corp., 2720 W. 
Beverly Blvd, Los Angeles, CA 90057, Tel: 213-381-2500, 
TWX: 910-321-4348; SIs. Mgr: Michael Ronzon 

WORKMAN ELCTRN. PRODS., Box 3828, Sarasota, FL 
33578, Tel: 813-371-4242, TWX: 810-884-0401; Empl.: 
150; SIs. Mgr: Frank Pounds 

WORLDNET MARKETING INC., 3187 F Airway Ave., 
Costa Mesa, CA 92626, Tel: 714-545-7118, TELEX: 
3781824, FAX: 714-540-9138; Empl.: 7; SIs. Mgr: Frank 
Buday; Disl. Mgr: Frank Buday 

WORLD' TEST SYSTEMS, INC., P. O. Drawer 1428, 
Waynesboro, VA 22980, Tel: 703-949-6753; SIs. Mgr: 
Buford H. Baber 

WOVEN ELECTRONICS, Woven Electronics 
Corporation, Old Stage Road Simpsonville, SC 29681, 
Tel: 803-963-5131, TWX: 810-963-5131, FAX: 803-963-
1761; Empl.: 400; SIs. Mgr: Peggy Burnett ..... C-1910 

CO Denver, Spectrum Mktg. SIs. Assocs. 

IL St Charles, A. T. Sinker Co .... 
MD Bethesda, Warren Mount Co. . 
MN Bloomington, PWC Inc. 
NH Merrimack, A. T. Sinker Co. 
IIlJ Clinton, A. T. Sinker Co. .. .......... 

303-480-9991 
312-377-6169 
301-657-9312 
612-831-5999 
603-424-8061 
201-730-8975 

WYLE LABS, See Electronic Enclosures 

XCEL CORPORATION, See Digitran and Computron 
Display Sys. Divs. 

XCP, INC, 8 W. Main St, Dryden, NY 13053, Tel: 607-844-
9143; SIs. Mgr: Diane Rademacher 

XEBEX DATA SYSTEMS, 6610 Buckley Dr. Cambria, CA 
93428, Tel: 805-927-5008; Empl.: 4; Sis. Mgr: W. E.Walker 

XEDAR CORP. 2500 Central Ave., Boulder, CO 80301, Tel: 
303-443-6441; SIs. Mgr: Kathleen Hail 

XENON CORP., 20 Commerce Way, Woburn, MA 01801, 
Tel: 617-936-3594, TELEX: 928204; Empl.: 45; SIs. Mgr: 
Louis R. Panico 

XENOTRONIX INC., 26074 Ave. Hall No. 10, Valencia, CA 
91355, Tel: 805-257-4793, FAX: 805-257-1093; Sis. Mgr: 
Coleen Miller 

Xentek. 
The Heart of Your System 

FAX: 619-727-8926 
XENTEK, INC., 760 $hadow Ridge Dr. Vista, CA 92083, 

Tel: 619-727-0940, TWX: 910-322-1155; .FSC No.: 52380; 
Empl.: 300 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 002055 

Local Sales Offices & Reps 
AL Huntsville, The Novus Grp. ........... 205-534-0044 
CA San Jose, Richards Assocs. .......... 408-297-3010 
FL Orlando, Currie Peak & Frazier ....... 305-855-0843 
GA Lilburn, The Novus Grp ............... 404-381-1015 
IL "asca, LTD Technlgs., Inc ............. 312-773-2900 
IN Carme~ Berndt Assocs. ............... 317-844-0114 
MD Hunt Valley, Phoenix SIs. ............. 301-626-2066 
MI Southfield, Fred Gehrke .............. 313-559-5363 
MN .Minneapolis, Berndt Assocs. .......... 612-546-2021 
MO Ellisville, Gateway Tech. SIs. .......... 314-391-6543 
NH Nashua, Bell Controls ................ 803-882-6984 
NY Hartsdale, Spectrum SIs. ............ " 914-472-8600 
NY Syracuse, M. M. Hare ................. 315-457-6859 
NC Raleigh, The Novus Grp ........... , ... 919-883-7771 
OH Cincinnati, Tri-State Mktg. ............. 513-761-7993 
PA Jenkintown, Monument Tech. Assocs. 

.. .. .. .. .. .. .. .. .. .. . .... . .. .. .. .. .. ... 215-884-3737 
TX Dallas, Allied Comps. ................. 214-236-0408 
WI Milwaukee, LTD Technlgs. ............ 414-774-1000 

XERCON, INC., P.o. Box 554, Portland OR 97207, Tel: 503-
292-8682; Empl.: 6; SIs. Mgr: G. Osgood 

XEROX CORPORATION: Xerox Square, 0-5, Rochester, 
NY 14644, Tel: 800-832'6979; EmpL: 100,367 

XERTEX CORP., See Rosemont Corp., Sensall 
National Sonics .... .. ..... X leo 

FAX: 818-341-3824 
XICO, INC., 9737 Eton Ave., Chatsworth, CA 91311, Tel: 

816-709-4403, TELEX: 709577, ESYLNK: 62253150; 
Empl.: 21; SIs. Mgr: Ralph Reccia ............. 001109 

XICOR, INC., 851 Buckeye Court, MiI¢as, CA 95035, Tel: 
409-432-8888, TWX: 910-379-0033, FAX: 409-432-0640; 
FSC No.: 80395; Empl: 670; SIs. Mgr: Bruce Mattern; Disl. 
Mgr: Bruce Mattern 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 823 



XKDCO 
XKD CORPORATION, 101 Cooper Court, Los Gatos, CA 

95030, Tel: 406-395-3700, TELEX: 171946, FAX: 408-354-
2606; Sis. Mgr: Robert S. Anderson 

. XSIS ELECTRONICS, INC., 12620 W. 63rd St, 
Shawnee, 'KS 66216, Tel: 913-631-G448, TELEX: 437227; 
FAX: 913-631-1170; FSC No.: 57051; SIs. Mg,: Jerry 
Dehnert ................... ;.. . . . . .. . . .. A·1488-1489 

Locaf"Sa/es Offices & Reps 
Al Huntsville, Murcola Corp. . ..... . 
AZ. PhOenix, Westem High Tech. Mklg. 
CA Mission Viejo, Chaparrah Elctm. Sis. 
CA MIn. View, Loeswick's ..... . 
CT Cheshire, Ashworth Assocs. 
IL Schaumberg, Sieger Assocs. 
KY Ft M~chell, G. W. Thelen Co. 
MD Ellicott City, VPI, Inc. ................ .. 
MA Shrewsbury, Ashworth Assocs. ...... . 
MN Eden Prairie, Aldridge Assocs., Inc. ... . 
NJ Fairfield, Addem Sis. ................ .. 
NM Albuquerque, Western High Tech Mklg. 

NY E Syracuse, R D. Sherman .......... . 
NC Winston-Salem, Murcota Corp ........ . 
PA Montgomeryville, Rufo Sys. Compo. .. . 
TX Sherman, Repmaster ................ . 
EXP NY, Great NecI<, Ad Auriema ......... . 

205-539-9476 
602-266-2070 
714-582-2950 
415-967-5880 
203-966-0656 
312-310-8844 
606-341-8181 
301-461-2525 
617-645-9688 
612-944-6433 
201-882-0993 

505-864-2256 
315-433-1165 
919-722-9445 
215-368-9495 
214-247-6236 
516-487-0700 

X-TRON ELECTRONICS, INC, 1869 National Avenue, 
Hayward, CA 94545, Tel: 415-783-2145; FSC No.: 54166; 
Empl.: 12; SIs. Mgr: Jackie Medina; Dist. Mgr: Jackie 
Medina 

XYCOM, 750 N. Maple Rd" Saline, MI48176, Tel: 313-429-
4971, TWX: 810-223-8153; Empl: 225; Sis. Mgr: Dan 
Lewis; Dis!. Mgr: Bill Nemeth 

XYLOG CORP., 63 Hobart St, Hackensack, NJ 07601, Tel: 
201-489-4040, FAX: 201-489-6745; Empl.: 30; Sis. Mgr: 
Milton Frank. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.2056 

YAMAICHI ELECTRONICS, 2471 E Bayshore Rd. 6530, 
Palo Alto, CA 94303, Tel: 415-493-3756, TWX: 910-373-
2060, ESYLNK:; SIs. Mgr: Kathy Fioretti 

YELLOW SPRINGS INSTRUMENT CO., Box 279, 
Yellow Springs, OH 45387, Tel: 513-767-7241, TELEX: 
205437; Empl.: 380; SIs. Mgr: M. Mason 

YOKOGAWA + 
.\lITiIOltiZEIl IJISTRIIIFIOR 
.\:-;Il \,AU!E-AIlIlEIl O::-;'H:1t 

.... ··SUNSHl:NE 
THE SOURCE FOR METERS&TESTEQrnPMENT 

IIHOGrunt .\vcnuc/Philadelphia. PA 1')11:; 
Fax: (21:;) 67.1·:;6()1) 

(;all: 

(21:;) 776-7:;00 in ,\lIcnto,,"u. P.\ 
(,101) ·U4·:;600 in Baltimorc, 'ID 
(iI7) 2.16·:;1)00 iu llarrishurg. P.\ 
(iI7) .1I)i-2600 iu Lancastcr. PA 
(215) 67.1-:;600 in Philadelphia. P.\ &:\.1 
(.101) 621-:;Oii in Washington. DC & Y.\· 
(717) S2')-5600 in WilI<cs·Barrc. P.\ 
(JO:!) (,52-S5S5 in Wilmington. DE 

Maoufacturersand Sales Offices Directory 
. Local Sales Offices & Reps 

AZ. Mesa, EI8C'Com Assocs. . 
CA. San Dimas, RDXCorp. .. ............ . 
GA Atlanta, Craft Assocs. .... . 
IN Indianapolis, RDP Corp ... . 

. KS Overland Park, Advanced Indl. Sys. . .. 
MA Norwell, Bordewieck Engrg ........... . 
MI Grand Rapids, Smith Instr. Equip. . .. 
MI Midland, Smith Instr. Equip. 
MI Warren, Smith Instr. Equip. ......... . 
MN Minneapolis, Trask Engrg. . .. . 
MO Ellisville, Advanced Indl. Sys. ...... . 
NJ Scotch Plains, RJM Sis .. ; ............ . 
NY Syracuse, Labtronics .............. . 
OH Dayton, RDP Assocs. . .... . 
TX Pasadena, Tech-Quip, Inc. ... . 
TX Plano, Acudata, Inc ........... . 

Local Distributors 
CA 
CA 
GA 
IL 
MA 
MN 
NJ 
NY 
OH 
TX 

Foster City, Therm-X ........... . 
San Dimas, RDX Corp. .. ...... .. 
Atlanta, Craft Assocs. .......... .. 
Chicago, Newark Elctrnsa ...... . 
Noryvell, Bordewieck Eng. SIs. ....... . 
Minneapolis, Trask Engrg. . ........ . 
·Scotch Plains, RJM Sis ............... . 
Amhers~ Terryberry Sis. . ............ . 
Dayton, RDP Corp. .. ................ . 
Argyle, Milestek Inc .................. .. 

602-844-0566 
714-599-0985 
404-256-0420 
317-243-8788 
913-432-8065 
617-659-4915 
616-245-1195 
517-496-9250 
313-755-3110 
612-537-2434 
314-391-0366 
201-322-7880 
315-455-7314 
513-253-6175 
713-473-2991 
214-424-3567 

415-573-3323 
714-599-0985 
404-256-0420 
312-784-5100 
617-659-4915 
612-537-2434 
201-322-7880 
716-688-3071 
513-253-6175 
817-455-7444 

YEW CORP., See Yokogawa Corp, of America 

YOKOGAWA CORP. OF AMERICA 200 West Park 
Drive, Peachtree City, GA 30269, Tel: 404-487-1471, FAX: 
404-487-1822; Empl.: 300; SIs. Mgr: Chuck Micallef; Dis!. 
Mgr: Jack Martz 

YORK METAL PRODUCTS, INC., 34-20 12th St, Long 
Island City, NY 11106, Tel: 718-932-3660; Empl.: 45; Sis. 
Mgr: Harold Miller 

YORK TECHNOLOGY, INC., 210 N. Glenoaks Blvd., Ste. 
C, Burl)ank, CA 91502, Tel: 818-955-8927, TELEX: 
3762780, TWX: 910-968-YORK CA, FAX: 818-955-9728 

FAX: 213-949-5527 
YUASA BATTERY (AMERICA), INC., 9728 Alburtis 

Ave, Santa Fe Springs, CA 90670, Tel: 213-949-4266, 
TELEX: 696272; Empl.: 5,000; Sis. Mgr: Les Biggins 
................................................ 001495 

Local Sales Offices & Reps 
AZ. Phoenix, Weslrep ...... . 
CA Huntington Sch., West Elctrn SIs. ... . 
CA San Jose, Novatronix .............. .. 
CO Denver, Lindberg Co. .. ............ .. 
CT Horth Haven, Kitchen & Kutchin ... . 
FL Tampa, Over and Over ............ . 
GA Atlanta, Over and Over ............ . 
IL Arlington Hgts., Brainard-Wilson Mklg. 

602-997-8899 
213-493-5569 
408-727-9530 
303-756-9033 
203-239-0212 
813-626-9100 
404-449-6205 

. . . .. .. . .. .. .. .. .. . .. .. .. .. .. . . .. .. .... 312-437-2700 
IA Cedar Rapids, R.W. Kunz & Assocs. .. 319-396-5386 
KS Prairie VIg, R W. Kunz & Assocs. ..... 913-648-3535 
MA Burlington, Kitchen & Kutchin . . .. . . . .. 617-229-2660 
MN Minneapolis, Johnson Co. ............ 612-941-8526 
MO St Louis, RW. Kunz & Assocs. . .. . . . .. 314-966-4977 
NJ Berkeley Hgts., Cambridge Allen & Assocs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-464-0203 
NJ Carlstadt Yuasa Battery (Amer.) E Reg. Oft. 

.. .. .. .. . . .. .. .. .. . .. .. .. .. .. . .. .. 201-896-8800 
NY Rochester, Ossman Comps. SIs. . 716-359-1200 
NY Syracuse, Ossman Compo. Sis. ... 315-455-6611 
NC Charlotte, Over .and Over ..... 704-542-9111 
OH Columbus, McFadden SIs. ............ 614-459-1280 
OK Tulsa, Barry SIs. ...................... 918-749-7775 
OR Portland, Earl & Brown. . . . . . . . . . . . . . .. 503-245-2283 
TX Houston, Barry SIs. ................... 713-784-5860 
TX Richardson, Barry SIs. ................ 214-234-0255 
UT San Lake City, Lindberg Co. .......... 801-277-2643 
WA Lynwood, Earl & Brown 206-885-5064 
WI Waukesha, Brainard-Wilson Mklg. .... 414-797-7940 
Can Pointe-Claire, Que., Tech Trek, Ltd. ... 514-697-3385 
Can Rexdale,.Ont, Tech Trek, Ltd ....... 416-674-1717 

Local Distributors 
AL Huntsville, Newark Elctms. .... 
Al Janeau, Jan~ Elctrl. Equip. . 
AZ. Glendale, Lynntronics ........ . 
CA Buena 1'1<., Cypress Elctms. .. . 

205-637-9011 
907-586-2260 
602-931-5981 
714-521-5230 

CA 
CA 
CA 
CO 
FL 
GA 
HI 
IL 
IL 
IN 
KS 
MD 
MA 
MI 
MI 
MN 
MS 
MO 
NH 
NJ 
NJ 
NY 
NY 
NY 
NY 
NC 
OH 
OH 
OR 

Costa Mesa, House of Batteries 714-642-8222 
San Diego, Tauber Elctrns. ..... 619-274-7242 
Santa Clara, Cypress Elctms. .•....... 406-980-2500 
Wheatridge, Cypress Elctms. ...... 303-431-2622 
Miami, Elctrn. Equip ..... ;............. 305-671-3500 
NorcrosS, Applied Power ......•...... 404-283-0421 
Honolulu, Elctrl. Equip. .......... 808'-533-3881 
Addison, L Comp ...... '.. .. .. .. .. .. ... 312-626-1400 
Downers Grove, Jarbo Battery ...... .. 312-984-9358 
Indianapolis, Newark Elctms. ........... 317-872-7070 
Wich~a, L Comp ..... .. .. .. .. .. .... ... 316-265-5100 
Beltsville, Mark Elctms. ............... 301-595-5040 
Middleboro, Glynn Elctms. ............ 617-947-4262 
Brighton, Applied Power .............. 313-229-6550 
Grand Rapids Newark Elctms. ........ 616-214-6681 
Minneapolis, Bergquist Co. . . . . . . . . . . .. 612-835-2322 
Jackson, Newark Elctrns. ........... 314-291-6200 
Kansas C~, L Comp ............... 816-221-2400 
Salem, Cronin Elctms. .............. 603-896-4440 
Clifton, Engrd Assemblies .......... 201-340-0600 
Edison, Newark Elctrns. ............... 201-572-2103 
Farmingdale, Battery Exped~ors ...... 516-752-0111 
FLushing, W & WAssocs. ............. 716-961-2103 
Rochester, Masline Elctms. ........... 716-546-5373 
Rochester, Newark Elctrns. ........... 716-473-6600 
Raleigh, Engrd Assemblies .... ; . . . . .. 919-790-9700 
Columbus, Wh~ehead EIctms. ........ 614-224-1186 
Solon, Repco Elctms. .......... ',' . . . .. 216-248-8900 
Portland, Standard Batteries of Portland 
....................................... 503-234-7251 

PA Willow Grove, Resco Elctms. ......... 215-659-4440 
SC Greenville, Newark Elctms. ........... 803-228-9610 
TX Allen, Prime Distrbg. .................. 214-231-0170 
TX Dallas, Cypress Elctms. ............... 214-869-1435 
'UT Salt Lake City, Newark Elctms. ........ 801-464-8611 
WA Redmond, Priebe Elctms. ............. 206-881-2363 
WI Milwaukee, Newark Elctms. ........... 414-483-1100 
Can Brampton, Ont., Zentronics . . . . . . . . . . .. 416-451-8445 

ZAMBRE CO., INC., 2134 Old Middlelield Way, Mountain 
View, CA 94043, Tel: 415-966-9176 

r;-z -Communications Inc .. 
....;..I 

FAX: 305-735-1094 
Z COMMUNICATIONS, INC., 5450 N.W. 33rd Ave., Ste. 

100, Ft Lauderdale, FL 33309, Tel: 305-735-1000; FSC 
No.: 1564A; Empl.: 20; SIs. Mgr: Jonell Stevenson 
........................................... A·1491-1493 

ZEBRA TECHNOLOGIES CORPORATION. 3455 
Commercial Ave., Northbrook, IL 60062, Tel: 312-564-
1800, TELEX: 206230; FSC No.: ;;;312-564-4714; Empl.: 
110; Sis. Mgr: Kevin O'Donnell 

ZEHNTEL, INC, 2625 Shadelands Dr, Walnut Creek, CA 
94598, Tel: 415-932-6900, TELEX: 371-6185, TWX: 910-
385-6300; Empl.: 500; SIs. Mgr: Dick Noren; Dis!. Mgr: 
Jim Mohr 

CARL ZEISS, INC., One Zeiss Drive, Thomwood, NY 
10594, Tel: 914-747-1800, TELEX: RCA 221834, TWX: 
WV84-6928 

ZENDEX CORP, 6700 Sierra La, Dublin, CA 94568, Tel: 
415-826-3000, TWX: 910-389-4009, FAX: 415-626-1574; 
Empl.: 42; Sis. Mgr: Woody Bowers ' 

ZENITH CRT & COMPONENTS OPERATIONS, 1000 
Milwaukee Ave., Glenview, IL 80025, Tel: 312-391-7733; 
SIs. Mgr: Norm Berkowitz 

FAX: 312-391-7532 
ZENITH COMPONENTS GROUP, Zenith 

ElectroniCS Corp_, 1000 Milwaukee Ave, Glenview, IL 
60025, Tel: 312-391-7733, TELEX: 254396; SIs. Mgr: 
George Zimmerer ........................ 002057-2059 

Local Sales Offices & Reps 
AZ. Phoenix, Pinnacle Comp. SIs. 
CA Calabasas, Centaur Corp. .... 

602,994-0441 
818-704-1655 

824 North American offices only. For worldwide reps & distributors, . see Vol. W. EEM 1988 



Manufacturers and Sales Offi~s Directory 
CA Irvine, Centaur Corp. .................. 714-261-2123 
CA Min. View, Taarcorn, Inc. ............•. 415-96()'1550 
CA San Diego. Centaur Corp. ........•.••. 619-278-4950 
CT Clinton, Selmark Assocs.. Inc. ......... 203-573-9088 
MA Millis. Selmark Assocs.,lnc ............ 617-376-2914 
NH Hopkinton, Selmart< Assocs.. Inc. ... \.. 603-746-3299 
OK Tulsa. CompTech ..................... 918-622-7744 
TX Austin, CompTech .................... 512-331-8922 
TX Dallas. CompTech ............•....... 214-751-1181 

ZERO CORP., 777 Front Sf.. Burbank, CA 90503, Tel: 818-
846-4191, FAX: 818-841-5618; EmpL: 1400; SIs. Mgr: 
Doug Griffith ............................ C·1100, 1120 

Local Sales Officas & Reps 
AI. Phoenix, Howe & Howe Sis, Inc. ...... 602-264-7971 
CA Burbank, Zero-West Div ............... 818-846-4191 
CA San Diego, San Diego SIs. Off ......... 619-271-7221 
CO Boulder, Component Prod. SIs. Co. Inc. 

. .. . . .. . . .. . .. . .. . .. . .. . .. . . . . . . .. .. . .. 303-53().2800 
FL Clearwater, Zero-East Div ............. 813-531-8991 
IL Elk Grove Village, Carlson Elctrns. SIs. 

IN 
IA 
MS 
MD 
MA 
MI 

MN 
MO 
NY 
NM 
NY 

NC 
OH 
OR 
PA 
PA 
SC 
TX 
TX 
TX 
lfT 
MD 
WA 

312-956-8240 
Indianapolis. LM. DeVoe Co. .......... 317-842-3245 
Cedar Rapids. Carlson Elctm. SIs...... 319-377-6341 
Jackson, S. L Welch.................. 601-932-5534 
BaHimore, Marktron ................... 301-628-1111 
Monson, Zero-East Div ................ 413-267-5561 
Grosse Pointe Pari<, Greiner Assoc. Inc. 

Bloomington, Elctm. Sis. Agcy. . ...... . 
SL Louis. Cadon Techn. SIs. ......... . 
Commack, MTR, Inc. ................ .. 
Albuquerque, Fry-Gates ............. . 
East Syracuse, Fountain Young & Co. 

Apex, Wolff ElecL .................... . 
Columbus. Tom Mulligan & Assocs. .. 
lake Oswego, RTS. Inc. .. .......... .. 
Boswell B.E Gibson ................ .. 
Huntingdon Valley, Inacker SIs. ...... . 
Greenville, Sunbe~ SIs. .............. . 
Dallas. Tesco Inc. .................... . 
Fort Worth, Milco MkIg. .............. . 
Houston, Milco MkIg. ................ . 
S~ Lake City, Effective SIs. ........ .. 
Rockville, Marxtron .................. . 
Vashon, RTS, Inc. .................... . 

313-499-0188 
612-884-8291 
314-845-8670 
516-462-9580 
505-262-1525 

315-437-7733 
919-362-5022 
614-457-2242 
503-244-4123 
814-629-6772 
215-947-5660 
603-877-9088 
214-553-1200 
214-783-2716 
713-723-5003 
801-266-9617 
301-251-8990 
206-285-1363 

ZERO CORP., Zero East Div., 288 Main SL, Monson, 
MA 01057, Tel: 413-267-5561, TWX: 71()'354-1450; Sis. 
Mgt: Roger Sl Marlin .......................... C·1120 

Local Sales Offices & Reps 
AL Huntsville, BJR MIg. Reps. •........... 205-881-3569 
CT Monson, Zero-East Div ................ 413-267-5561 
IN Indianapolis, C.C. Electro SIs. ......... 317-355-1508 
IN Indianapolis. Leslie M. Devoe Co. ..... 317-842-3245 
MD Rockville, Markiron, Inc. ............... 301-251-8990 
MA Monson, Zero-East Div. ............... 413-267-5561 
MA Palmer, Beno~-Senecal Co. . . . . . . . . . . . 413-283-6384 
MI Grosse Pointe Pk., Greiner Assocs.. Inc. 

MS ~~·s.·L\.j~i~h·&~;.·:::::.·: 
NY Commack, MTR, Inc. ................ .. 
NY Syracuse, Fountain Young Co .•....... 
NC Apex, Wolff Elctrn. SIs., Inc. .......... . 
OH Columbus. Tom Mulligan & Assoc. .•.. 
PA Boswell B. E Gibson ................ . 
PA Huntingdon Valley, Inacker Sis. . ..... . 
SC GreenVille, Sunbe~ SIs. .............. . 
Can ISlington, Ont, Pipe-Thompson Ltd .•.. 

313-499-0188 
601-932-5534 
516-462-9580 
315-437-7733 
919-362-5022 
614-457-2242 
814-629-6772 
215-947-5660 
803-877-9088 
416-238-2355 

ZETA LABS, SUb. of CCT Corp, 2811 Orchard Parl<way, 
San Jose, CA 95134, Tel: 408-434-3600, TWX: 91!l-433-
0855; FSC No.: 31260; Empl.: 280; SIs. Mg,: C. W. Frank 

ZEUS INDL PRODS. INC., P.o. Box 298, R~, NJ 
08869, Tel: 201-526-0800, 800-526-3842, TWX: 71C1-48O-
9345, FAX: 201-526-5699; FSC No.: 32039; Empl.: 150; 
Sis. Mgt: Jeffrey J. Tourville; Dis!. Mgr: Michael C. 
Tourvil,1e .......................... C.1718, 1837, 1911 

ZEVATECH, INC., 1580 Old Oakland Rd, Suite C-l 08, San 
Jose, CA 95131, Tel: 408-289-1001; Empl.: 70; Sis. Mgt: 
Bob Black; Dis!. Mg,: Bob Black 

ZEXCO, 7661 Densmore, 68, Van Nuys, CA 91406, Tel: 818-
997-7895 

ZIA TECH, 3433 Roberto Ct., San Luis Obispo, CA 98401, 
Tel: 805-541-0488, TELEX: 4992316, FAX: 805-541-5088; 
Empl.: 55; SIs. Mgt: Jim Eckford 

ZIERICK MANUFACTURING CORP., 56 Redia Circle, 
Mt Kisco, NY 10549, Tel: 914-666-2911, 800-882-8020, 
TWX: 71()'571-2143; EmpL: 120; Sis. Mgt: LT. Noyes; 
Dist. Mg,: Jack Becker ......................... C.1601 

Local Sales Offices & Reps 
IL Palatine, Claeson Assocs. ............ 312-359-7230 

Local Distributors 
CA Fremon~ Alatec Prods. .. _ . . . . . . . . . . . .. 408-279-8895 
CA Hayward, Arow Fasteners ............ 415-487-2100 
CA Laguna Hills. Yarbrough Timeo ....... 714-859-7021 

CA Mission Hills, Coast Air .............. . 
CA N. Hollywood, Alatec Prods. •.......... 
CA San Jose, Sisco Inds. ................ . 
CO Denver, Hardware Speciahy ......... . 
FL Winter PI<., Hardware Specialty ...... . 
MA Marlborough, Hardware Speciahy .... . 
MA Winchaster, Rush Inds. .............. . 
Me Bridgeton, Alatec Prods. .. .......... .. 

, NJ Pine Brook, Alatec Prods. ............ . 
NY Long Island City, Hardware Speciahy 
NY Peekskill Lawrence Tufts ............ . 
OR Beaverton, 'Comps. Resources .•..•... 
WA Redmond, Comps. Resources ....... . 
Cen Concord, Ont, Zierick Canede Ltd ... . 

ZIERIC 
818-898-2288 
818-764-5600 
401J..435-8980 
303-371-8553 
305-677-8500 
617-481-8622 
617-729-5800 
314-298-0100 
201-227-8140 
718-361-9393 
914-739-2107 
503-841-8488 
206-454-8866 
416-669-1429 

ZIPPERTUBING CO, Box 61129, Los Angeles, CA 90061, 
Tel: 213-321-3901, TWX: 910-346-6713, FAX: 213-321-
3088; EmpL: 120; Sis. Mg,: Terry Plummer 

Local Sales Offices & Reps 
AI. Phoenix.. .. .. .. .. .. .. .. .. .. .. .. .. .... 802-967-8888 
FL Deerfield Beh., Sis. Engrg. Concepts .. 305-426-4801 
MD Coluinbia. Pro-Rep ................... 301-381-7480 
MA Norwood, Tom Maguire Assocs. ...... 617-551..Q500 
NJ Wayne.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . 201-256-4980 
OH Cleveland, Comps. & Specialty Co. .... 216-734-0655 
TX Carrol~on.. .. .. .. .. .. .. .. .. .. .. .. .. .. . 214-931-7060 
WA Mukitteo, Krippner & Assocs. .... . . . . . . 206-743-3579 
Can Toronto, Ont, Norgay Entprs., Ltd ..... 416-259-9663 

ZIRMEX, See Degussa Electronics, Hybrid Div. 

ZHECH INSTRUMENT CORP, P.O. Box 391567, 
Mountain View, CA 94039, Tel: 415-966-8484, TElEX: 
334-447, FAX: 415-966-8201; EmpL: 15; Sis. Mg': J. 
Zimen 

ZITEL CORPORATION, 630 Alder Dr, Milpitas, CA 95035, 
Tel: 408-946-9600, TElEX: 171807, TWX: 910-338-0567 . 

Z-LINE POWER CONTROLLERS, See Pulizzi 
Engineering, Inc. 

ZVLAB CORP, 3105-TN. Frontage Rd, Arlington Hgts., IL 
80004, Tel: 312-632-1100, TElEX: 3B 3422 ZVLAB CGO, 
TWX: 91()'3B().4603 ZVLAB CGO, ESYLNK: 62753465, 
FAX: 312-632-1129; Empl.: 15; Sis. Mg,: Tom Priestley 

ZVMOS CORP, 477 N. Mathilda Ave., SUMyvale, CA 
94066, Tel: 408-730-8800, 408-730-54QO, TWX: 91()'339-
9530; Sis. Mg,: Jeff Jacobsen 

EEM 1988 North American, offices only. For worldwide reps & distributors, see Vol. W. 825 
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Abbreviations/Acronyms 

........... A·1134, 8·1098, C·1082, 0·1038 
ASCII Code ...................................... 0·1073 
Batteries, Product Selection Guide ..... 0·1428 
Batteries & Fuel C\lls, 

Characteristics ............................. 0·1454 
Cabinets, Enclosures, R,acks & Chassis, 

Product Selection Guide ................. C·1003 
Capacitors, Basic Formulas ............... A·1030 
Capacitors, Miniglossary ................. .A·1027 
Capacitors, Product Selection Guide . .A-I 003 
Coils, Chokes, Inductors, 

Product Selection Guide ................. A·1193 
Conductors, Maximum Current 

Capacity of Copper & A1uminum ..... C·1760 
Connectors, Miniglossary ................ C·1374 
Connectors, Terminals & Sockets, 

Product Selection Guide ................. C·1127 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide ............................. A·1331 

Delay Lines, Product Selection 
Guide ........................................... .A·1495 

Discrete Semiconductors, Product 
Selection Guide ............................. A·2113 

Displays, Readouts, & CRTs, 
Product Selection Guide ................. 8·1033 

EBCDIC Code .................................. 0·1162 
Encapsulation, Miniglossary .............. C·1110 
Fans, Blowers, Cooling Equipment & 

Heat Exchangers, Product 
Selection Guide ............................. 01643 

Filters, Product Selection Guide ......... A·1633 
IC Master. ........................................ A·1 718 
Instruments, Panel Meters, Product 

Selection Guide ............................. 0·1350 
Instruments, Test & Measuring, 

Product Selection Guide ................. 0·1190 
Interconnection Systems, Product 

Selection Guide ............... \ ............. C·1 719 
Keyboards & Keypads, Product 

Selection Guide ............................. 8·1808 
Lamps, Lights, & Inductors, Product 

Selection Guide ............................. 8·1104 
Logofinder & Trademark Directories .... C·901 
Microwave Components, Product 

Selection Guide ............................. A·1 761 

Military Qualified Products List ........... S·l 003 
Motors, Drives, & Rotating Components, 

Product Selection Guide ................ 8·1181 
Opto Semiconductors, Miniglossary .. 8·1262 
Oscilloscopes, Product 

Selection Guide ............................. 0·1408 
Panel Hardware, Product 

Selection Guide ............................. C·1603 
Potentiometers, Trimmers, Controls & 

Rheostats, Product 
Selection Guide ............................. A·2057 

Power Supplies, Miniglossary ............ 0·1504 
Power Supplies, AC, Product 

Selection Guide ............................. 0·2060 
Power Supplies, DC, Product 

Selection Guide ............................. 0·1497 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide ................. 8·1297 

Relay Contact Forms ........................ 8·1371 
Relays, Electromechanical, 

Miniglossary ........ , ........................ 8·1364 
Relays, Product Selection Guide ......... 8·1355 
Resistor Color Codes ....................... A· 1 911 
Resistors, Product Selection Guide .... A·1849 
Servo Components, 

Miniglossary ................... 8·1238,0·2176 
SI Units, Basic Guide To, 

........... A·1090, 8·1050, C·1092, 001048 
Solenoids, Product Selection Guide .... 8·1612 
Switches, Product Selection Guide ..... 8·1636 
Thermal Components, Product 

Selection Guide ............................. 8·1834 
Thermal Conductivity of Dielectrics 

at Room Temperature .................... 8·1842 
Thyristors/High Power Diodes, 

Miniglossary ................................ .A·2·145 
Trademark & Logofinder Directories .... C~90 1 
Transducers & Encoders, Product 

Selection Guide ............................. 8·1874 
Transformers, Product 

Selection Guide ............................. A·2153 
Voltage Drop Nomograph .. C.1912, 0·2042 
Wire & Cable, Product 

Selection Guide ............................. C·1763 
Wire Guages-Diameter, Area, 

Copper Weight ............................. C·1864 



A 
AC alternating current 
ABS acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND. a logical operator 
AQL acceptable quality level 
ASCII American national standard code for 

information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CAMAC computer automated measurement and control 
CATV cable television or community antenna 

television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide semiconductor 
Comm .. communications 
CPS characters per second 
CPU central processing unit 

D 
01 A' digital to analog 
DAC digital to analog converter 
DC direct cUlTent 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded decimal interchange 

code 
EEPROM electrically erasable PROM 
EIA Electronic Industries Association 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene Copolymar. 

20lY Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide PET 
GPID general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 

HlPOT test. measurement and diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

IC integrated circuit 
IDC insulation displacement contact 
W intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JEDEC Joint Electronic Device Engineering Council 
JFET junction PET 
JMOS junction MOS 

K 
kHz kilohertz ( 10 3 
KSR keyboard send Ireceive 

L 
LC inductance capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
L VDT linear velocity displacement transformer 

M 
MASER microwave amplification by stimulated 

emission of radiation 
MA TV master antenna television 
IlF microfarad 
MHz megahertz 
MIB microcomputer interface board 
MIC microwave IC 
MIPS million instructions per second 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor FET 
MOSIGT metal oxide semiConductor insulated-gate 

transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS N .tional Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment manufacturer 
OR a logical operator 

P 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative (transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction transistor 

Q 
QAM quadrature amplitude modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered switch 
SIMM single in-line memory module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of expansion 
TXCO temperature compensated crystal oscillator 
TFE tetrafluoride ethylene propylene Copolymer, 

250· Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VAC volts (of) alternating current 
V AN value added network 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) directcUlTent 
VHF very high frequency (30 kHz to 300 MHz) 
VHSIC very high speed integrated circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

z 
ZW zero insertion force 



Anode: One of two plates or conduc
tors. In polarized capacitors, the anode 
should be connected to the positive 
conductor in the circuit. 

Capadtive Reactance : The measure of 
the opposition of a capacitor to accept
inga charge and expressed in ohms. 
When direct current is applied under 
stated conditions capacitive reactance 
becomes a constant but, when alternat
ing current is applied the capacitive re
actance varies until an equilibrium is 
achieved and the capacitor appears to 
have only direct current present. This 
condition is commonly used in filter ap
plications or in coupling circuits. 

Cathode: One of two plates or conduc
tors. In electrostatic capacitors the 
cathode is metallic. In electrolytic ca
pacitors the cathode is a liquid,gel or 
other conductive material which is in 
intimate contact with a metallic ca
thodic connection. 

Dielectric Constant: The measure of 
quality of the insulating materials in a 
capacitor. Dry air has a dielectric con
stant of one (1). Aluminum oxide used 
in aluminum electrolytic capacitors has 
a nominal dielectric constant of ten 
(10). 

Electrolytic: A capacitor with one 
metallic conductor (generally the an
ode) and with a liquid or semiconductor 
cathode. Nonpolarized electrolytic ca
pacitors generally have two equal an
odes as well as the liquid cathode. 
These anodes. operate alternately as 
anode and cathodic connection as alter
nating current is applied. 

Electrostatic: One of two general 
classes of capacitors in which two or 
more discrete metallic conductors are 
present and separated by an insulating 
dielectric material. Examples include: 
mica, ceramic, film, and paper types. 

Farad: The basic unit of measure in ca
pacitors. A capacitor charged to one 
volt with a charge of one coulomb (one 
ampere flowing for one second) has a 
capacitance of one farad. Capacitors 
are generally rated at portions of a 
farad (microfarads or picofarads). 

1 farad (F) = 1,000,000 microfarads 
(J'F) 1 microfarad (,uF) = 1,000,000 
picofarads (pF) 

Impedance: All capacitors exhibit im
pedance. It is a function of capacitor 
type and internal construction. This 
can be particula:dy important in cer
tain applications such as filters for 
switching power supplies. Capacitors 
used in these applications often have 
special multiple tab construction to 
shorten current paths and to reduce 
internal resistance. 

Leakage Current: Expressed as tIcl for 
electrolytic capacitors, a measure of the 
intrinsic losses in a charged capacitor. 
Generally speaking, the lower the dcl, 
the higher quality the capacitor. 

Power Factor: A measure of the over
all efficiency 9f a capacitor. Power fac
tor ratings take all internal losses into 
consideration in a complex formula. 
This parameter of certain capacitors is 
often very important in AC applica
tions such as motor-start andl or motor
run capacitors. 

Rated Voltage: The rated working volt
age of a capacitor. Generally expressed 
in DC Volts (Vdcw). This is the voltage 
at which a capacitor may be safely op
erate.d at 25°C continuously within its 
overall parameters. 

Ripple Current: The total amount of 

alternating and direct current that 
may be applied to an electrolytic capac
itor under stated conditions. In general, 
the higher the ripple current applied, 
the shorter the operating life of the ca
pacitor will be. Application of signifi
cantly higher than rated ripple 
currents can shorten the capacitor life 
dramatically and may even cause 
catastrophic failure (explosion). 

Surge Voltage: The momentary surge 
voltage which may be applied for a 
stated length of time without doing 
permanent damage to the unit. 

. Temperature: Capacitors are generally 
rated at 25' e at sea level under specific 
humidity conditions. Operating tem
perature ranges are also given, along 
with derating (reliability) curves for 
operation at temperatures other than 
25'C. 

Temperature Coefficient: Expressed as 
TC in ppm (parts per million) or in 
percent (%) from the norm of 25°C. 
This is seldom a straight line and ma:v 
vary widely for certain types. Most 
capacitors have positive TC in that the 
capacitance increases as temperature 
increases. Some types, however, have 
negative TC in that the capacitance de
creases as temperature increases. 

Ceramic Capacitor Codes 
(Capacitance Given In pF) 

Tolerance 
Class 1 Temperature Sigui-

Multi- IOpF or Over Coefficient ficaDt Multi-
Color Digit plier less IOpF Class 2 ppmoC Figufl plier 

Black 0 1 ±2.0pF ±20% ±20% 0 0.0 1-1 

Brown 1 10 ±O.lpF ±1% -33 -10 

Red 2 100 ±2% -75 1.0 -100 

Orange 3 1000 ±3% -150 1.5 -1000 

Yellow 4 10000 +100% -0% -220 2.0 i-l0000 

Green 5 ±0.5pF ±5% ±5% -330 3.3 +1 

Blue 6 -470 4.7 +10 

Violet 7 -750 7.5 +100 

Gray 8 0.01 ±0.25pF +80% -20% +150 to -1500 ,+1000 

White 9 0.1 ±1.0pF ±10% ±10% +100 to -750 :+10000 

Silver 
, I 
I 

Gold 
, 



I. Capacitance (farads) 

English: C = .224 K A 
tn 

Metric: C = .0884KA 
tn 

II. Energy stored in capacitors (Joules, watt-sec) 
E=%CV2 

III. Linear charge of a capacitor (Amperes) 

1= CdV 
dt 

IV. Total Impedance of a capacitor (ohms) 

Z = yR,2 + (Xc - Xd 2 

Where Rs = ESR 

V. Capacitive Reactance (o~ms) 
1 

Xc = 2,..fC 

VI. Inductive Reactance (ohms) 
XI, = 2,..fL 

VII. Phase Angles: 
Ideal Capacitors: Current leads voltage 90° 
Ideal Inductors: Current lags voltage 90° 
Ideal Resistors: Current in phase with voltage 

VIII. Dissipation Factor 

DF = tan/! (loss angle) = ESR = 
X. 

(2,.. fC) (ESR) 

IX. Power Factor 
PF = Sine /! (loss angle) = Cos rf> (phase angle) 
PF = DF(when less than 100/0) 

X, Quality Factor (dimensionless) 

Q = Cotan /! (loss angle) = _1_ 
DF 

Metric prefixes: 
Pico X 10-12 

Nano X 10-9 

Micro X 10-6 

Milli X 10-3 

Deci X 10-1 
Deca X 10 
Kilo X 103 

Mega X 106 

Giga X 109 

Tera X 1012 

Symbols: 
K = Dielectric Constant 
A = Area 
tn = Dielectric thickness 
V = Voltage 
t = time 
R. = Series Resistance 
f = frequency 

XI. Equivalent Series Resistance (ohms) 

ESR= (DF) (Xc) = (DF) (% 1r fC) 

XII. Power Loss (watts) 
Power loss = (2 ,..fCV2) (DF) 

XIII. KV A (Kilowatts) 
KVA = 2 1rfCV:lx 10-3 

XIV. Temperature Characteristic (ppm/"C) 

TC = Ct - C2il x 106 
C25 (T t - 25) 

XV. Cap Drift (%) 

C.D. = C1 - C2 X 100 
C1 

XVI. Reliability of Ceramic Capacitors 

t:' = [~Jx [iJr 
XVII. Capacitors in Series (current the same) 

1 1 1 1 Any number: --=-+---- +_ 
CT C1 C2 CN 

Two: CT = Cl C2 
C1 + C2 

XVIII. Capacitors in Parallel (voltage the same) 

CT = C1 + C2 --- + CN 

XIX. Aging Rate 

A.R. = % d C / decade of time 

XX. Decibels 

db = 20 log }l 
V2 

L = Inductance 
8 = Loss angle 
rf> = Phase angle 
x + y = Exponent effect of volt

age and temp 
Lo = Operating life 

L t = Test life 
Vt = Testvoltage 
Vo = Operating voltage 
T t = Test temperature 
To = Operating 

temperature 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

• 2800 

ALL NEW with this 
edition of EEM 

GET 
.............. -....-..------...... ORGANIZEDI 

Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes;' you probably already 
have the EEM File System. But, if you said "No;' 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogsby type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM FiI~ Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age: The package contains everything you 
need to set up your very own filing system. Best of 
all. it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will accompany your 
System. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 



Connector terminology is often quite 
confusing. This confusion starts with 
the very names of connectors. The 
name of a connector may derive from 
its shape, application, type of conduc
tor or even method of termination. 

Shape-Circular, cylindrical, and 
rectangular. 

Electrical application-High voltage, 
RF, microwave, input/output, etc. 

Mechanical application-Printed cir
cuit, rack & partel, cable, etc. 

Conductor type-Coaxial, flat cable, 
ribbon cable, flex circuit, etc. 

Termination method-Wirewrap, 
soldercup, solderless, etc. 

Hardware such as clamps, hoods, and 
adapters are frequently used to convert 
cable connectors to rack and panel 
types. This adds to the name confusion. 
A very common telephone connector, 
for example (the "C" type) got its 
name from the model number of the 
original maker. 

Contact: The part(s) of the connector 
that actually provides circuit continu
ity between its two sections-the parts 
which are normally mated. The back 
end of the connector should properly 
be called the termination. This is the 
point where the wires or PC board is 
attached to the :!onnector. 

Contact alignments: OftEm called con
tact /loat. Describes the amount of al
lowable contact movement within' the 
connector body. Permits self-alignment. 

Male vs. female: In the U.S. this de
scribes the contact construction. In 
Europe this term is more often used 
to describe the outer shell mating ac
tion which may be the reverse of the 
contacts. 

Closed entry: A female contact which 
prevents entry of a male contact larger 
than a specific size. 

Open entry: A female contact designed 
for a specific size of male contact but 
which will allow entry of larger male 
contacts by spring action. 

Hermaphrodite : Contacts or connector 
bodies which are the same configura
tion. Male/female designations do not 
apply. Bodies usually have some 
mechanical means for maintaining 
polarity. 

Hermetic seal: GIass-to-metal seals at 
terminations. Often used improperly to 
describe vacuum-tight seals. 

Waterproof seal: Mayor may not be 
truly waterproof. May prevent easy 
entrance of casual water by means of a 
rubber or other boot. 

Printed circuit connector: Connectors 
which· are used in conjunction with 
printed circuit boards. There are two 
distinctly different styles. 

Edgeboard. May be called edge or 
card. The printed circuit (PC) board 
edge enters the connector. 

Two-piece: One part of the connect
ing pair is physically attached to the 
PC board itself. The other part is at
tached to something else such as a 
cable or a motherboard. 

Readout: Describes the arrangement 
at the terminating edge of a PC board. 

May be single or double. A double read
out PC board has termination strips on 
each side not usually interconnected. . 

Ribbon connectors: A type of connector 
which allows flat "ribbon" cable to be 
attached to a round or rectangular con
nector but also used interchangeably 
for flat connectors to flat cable. 

Ribbon contact connector: Describes 
the contacts in a rectangular connector 
which have a self-wiping mating ac
tion. Not the same as ribbon connector. 

Solderless terminal: Any style of ter
mination which does not require solder 
for a permanent connection. See crimp 
and insulation displacement. 

Crimp termination: A stripped wire is 
inserted into a barrel or trough which 
is then crimped to the conductor with a 
suitable tool. 

Insulation displacement: Unstripped 
insulated wire is fitted into a channei 
containing metal teeth which are 
forced through the insulation to make 
contact with the conductor. 

Service rating: The maximum rated 
voltage and/or current which may be 
applied continuously. May be called 
working voltage. Can be confused with 
the term used to describe how many 
times a connector may be mated and 
separated. 

Withstanding voltage: Also called test 
voltage. The voltage a connector must 
withstand for one minute without 
breakdown. Applied between connec
tors and between connectors and shell 
and any grounding devices of the con
nector. 



Ambient reference: Refers to the tem~ 
perature of the still air surrounding 
the power supply 

Case reference: One of the specs. that 
make up the nominal rating. The tem
perature of the case with the tempera
ture of the surrounding still air at a 
stated temperature (usually 25°C). 

Crowbar circuit: Protects the load. A 
.protective circuit that applies a short 
circuit across the output immediately 
upon overload. (See overvoltage). 

NO DERATING OVER FULL 
OPERATING TEMPERATURE RANGE 

~ 100 ,..------.,--------.or-.!!.----, 

75 

50 

25 

DERATE J.25%rC /"" 
(CASE REFERENCE) 

0~_3-0--~---~----~---L~70 

TEMPERATURE (OC) 

Fig. 1. Power output derating can be re
ferred to ambient or case. 

Derating: The degree output is reduced 
as temperature increases. Usually ref~ 
erenced to ambient case temperature 
and shown on a graph. 

Efficiency: Ratio of the output power to 
the required input power. Usually ex
pressed as a percentage given nominal 
environmental temperature. 

EMI/RFI: Interference electronic cir
cuitry caused by energy from electro
mechanical or radio frequency power 
supplies. 

Foldback: Built-in protective circuits 
that automatically reduce the output 
voltage and / or current to very low lev
els in the event of an overload. 

Holdover (Holdup): The interval that 
rated output will continue after input 
ceases. Usually milliseconds. 

Input reflected current: The peak-to
peak alternating current generated by 
switching transients in DC/DC convert
ers. Should not exceed 1 %. 

Inrush current limiting: Built-in cir
cuits that monitor high currents 
through the rectifiers to the capacitors 
at turn ON. Circuit is usually inhibited 
as capacitors attain full charge. 

Nominal rating: The spec value of the 
supply at stated conditions of input, 
output, and temperaj;ure. 

Overshoot: A transient voltage change 
occurring during turn ON or OFF or 
during an abrupt load change. 

Overvoltage (Overload) protection: 
Built-in circuits that protect the load 
or the supply by shutting it down or 
providing foldback. 

Recovery: The time interval between 
the termination of an overload and 
restoration to normal operations. 
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Fig. 2. Current foldback limiting self
resets with removal of fault. 

Response: The time interval between a 
stated step change in input voltage or 
load current and return of output to 
normal operating conditions. 
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Fig. 3. Current limiting restrictions output 
current to a valve somewhat greater than' 
full rated output; it resets when fault is 
removed. 

Sensing: Regulation techniques that 
monitor output voltage and/or current. 
Local sensing refers to the output ter
minals. Remote sensing allows a feed
back from the load circuit to the power 
supply. 

Soft start: Allows the supply to start 
from zero current and/or voltage over 
a sta.ted period of time during start up 
to prevent voltage overshoots and cur
rent imbalances. 

Switchers: Power supplies using 
switching techniques to achieve high 
efficiency regulation. These techniques 
can have attendant EMI/RFI problems. 

Tracking: The maintaining of fixed ra
tios between multiple outlets despite 
variations in line, load or temperature. 
Particularly important in supplies with 
symetrical (+) ( -) outputs. 

Transient protection: Circuitry de
signed to protect the supply from high 
amplitude line transients. Generally ex
pressed in terms of peak voltage and 
maximum transient time duration. 



System Anode Cathode 

Primary: 

Leclanche Zn Mn02 
Magnesium Mg Mn02 
Organic cathode Mg m-ONB 

Alkaline Mn02 Zn Mn02 
Mercury Zn HgO 

Mercad Cd HgO 

Silver oxide Zn AgO 

Zinc-air Zn Air (021 
Li-organic electrolyte Li b 

Secondary: 

Lead-acid Pb Pb02 
Edison Fe Ni oxides 

Nickel-cadmium Cd Ni oxides 

Silver-zinc Zn AgO 

Silver-cadmium Cd AgO 

Zinc-nickel oxide Zn Ni oxides 

Zinc-airc Zn Air (021 
Cadmium-airc Cd Air (021 
Zinc-02 Zn O2 
H2-02 H2 O2 

Reserve: 

Cuprous chloride Mg CuCf 
I Silver-chloride Mg AgCf 

Zinc-silver oxide Zn AgO 

Thermal Ca b 

Ammonia-activated Mg m-ONB 

High- NA S 

temperature Li S 

Solid electrolyte Ag Polyiodide 

Fuel cell: 

Hydrogenc H2 Air 

Hydrazinec N2H4 Air 

Methanolc CHpH Air 

a Delivered capacity when discharged at normal temperatures 120aC) 
at normal discharge rates. 

b Based on fuel consumption only. 
c Weight of air not considered in computation of watt hours. 
d Water-activated 
e Automatically activated; high rate discharge; 2- to lO-min rate. 
r Fused salt; heat-activated; high rate discharge; 2- to lO-min rate. 

Theoretical battery Practical battery 

Voltage, Capacity, 
Typical Capacitya 

voltage, 
V Ah/kg V Wh/kg 

1.6 230 1.2 
2.0 270 1.5 
1.8 1,400 1.15 
1.5 230 1.15 
1.34 185 1.2 
0.9 165 0.85 
1.85 285 1.5 
1.6 815 1.1 

2.1-5.4 130-660 1.8-3.2 

2.1 55 2.0 
1.5 195 1.2 
1.35 165 1.2 
1.85 285 1.5 
1.4 230 1.05 
1.75 185 1.6 
1.6 815 1.1 
1.2 475 0.8 
1.6 610 1.1 
1.23 3,000 0.8 

1.5 240 1.4 
1.6 170 1.5 
1.85 285 1.5 
2.8 240 2.6 
2.2 1,400 1.7 
2.1 685 1.8 
2.2 1,150 1.8 
0.66 ... 0.6 

1.23 26,000 0.7 
1.5 2,100 0.7 
1.3 1,400 0.9 

9 Four-minute discharge rate. 
h I'l-alumina electrolyte, 300aC operation. 
i Fused salt; 350aC operation. 
j Solid RbAg41s electrolyte. 
k Several different cathode materials used. 
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22 

200 
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800b 

175b 

I Fuel consumption is based on source of H2• 

m Based on methanol battery-fuel supply in situ. 

Wh/dm3 
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Diameter at Area at 200e 168°F I Weight at 200e 168°FI. 
200e 168°FI bare copper wire 

Size. mils mm mils c mils mm Ib/I.OOO ft. Ib/mlle kg/km 
AWG , 

4/0 460.0 11.68 166.200 2JJ.600 107.2 640.5 3.382 953.2 
3/0 409.6 10.40 131,800 167,800 85.01 507.8 2.681 755.7 
2/0 364.8 9.266 104,500 133,100 67.43 402.8 2.127 599.5 
lIO 324.9 8.252 82,891 105,600 53.49 319.5 1,687 477.6 

I 289.3 7.348 85,730 83,690 42.41 253.3 1,338 337.0 
2 257.6 6.543 52,120 66,360 33.62 200.9 1,061 298.9 
3 229.4 5.827 41,330 52,620 26.67 159.3 841.1 237.1 
4 204.3 ' 5.189 32,780 4 J,740 21.15 126.3 667.1 188.0 
5 181.9 4.620 25,990 33,090 16.77 100.2 528.8 149.0 

6 162.0 4.115 2Q,610 26.240 13.30 79.44 419.4 118.2 
7 144.3 3.665 16,350 20,820 10.55 63.03 332.8 93.80 . 
8 128.5 3.264 12,970 16,510 8.367 49.98 263.9 74.38 
9 114.4 2.906 10,280 13,090 6.631 39.61 209.2 58.95 

10 101.9 2.588 8.155 10,380 5.261 31.43 166.0 46.77 

JJ 90.7 2.304 6,460 8,230 4.17 24.90 131 37.1 
12 80 2.05 ·5,130 6.530 3.310 19.8 104 29.4 
13 72.0 1.83 4,070 5,180 2.63 15.7 82.9 23.4 
14 64.1 1.63 3.230 4,110 2.08 12.4 65.7 18.5 
15 57.1 1.45 2,560 3,260 1.650 9.87 52.1 14.7 

16 50.8 1.29 2,030 2,580 1.31 7.81 41.2 11.6 
17 45.3 1.150 1,610 2,050 1.040 6.21 32.8 9.24 
18 40.3 1.02 1,280 1,620 0.823 4.92 26.0 7.32 
19 35.9 0.912 1,010 1,290 0.653 3.90 20.6 5.81 
20 32.0 0.813 804.0 1,020 0.519 3.10 16.4 4.61 

21 28.5 0.724 638.0 812.0 0.412 2.46 13.0 3.66 
22 25.3 0.643 503.0 640.0 0.324 1.94 10.2 2.88 
23 22.6 0.574 401.0 511.0 0.259 1.55 8.16 2.30 
24 20.1 0.511 317.0 404.0 0.205 1.22 6.46 1.82 
25 17.9 0.455 252.0 320.0 0.162 0.970 5.12 1.44 

26 15.9 0.404 199.0 253.0 0.128 0.765 4.04 1.14 
27 14.2 0.361 158.0 202.0 0.102 0.610 3.22 0.908 
28 12.6 0.320 125 159.0 0.0804 0.481 2.54 0.715 
29 11.3 0.287 100.0 128.0 0.0647 0.387 2.04 0.575 
30 10.0 0.254 78.50 100.0 0.0507 0.303 1.60 0.450 

31 8.9 0.226 62.20 79.2 0.0401 0.240 1.27 0.357 
32 8.0 0.203 50.30 64.0 0;0324 0.194 1.02 0.288 
33 7.1 0.180 39.60 50.40 0.0255 0.153 0.806 0.227 
34 6.3 0.160 31.20 39.7 0.0201 0.120 0.634 0.179 
35 5.6 0.142 24.60 31.4 0.0159 0.0940 0.501 0.141 

36 5.0 0.127 19.60 25.00 0.0127 0.0757 0.400 0.113 
37 4.50 0.114 15.90 20:20 0.0103 0.0613 0.324 0.0912 
38 4.0 0,102 12.60 16.0 0.0081 I 0.0484 0.256 0.0721 
39 3.5 0.0889 9.62 12.2 0.00621 0.0371 0.196 0.0552 
40 3.1 0.0787 7.55 9.61 0.00487 0.0291 0.154 0.0433 

41 2.8 0.07JJ 6.16 7,84 0.00397 0.0237 0.125 0.0353 
42 2.5 0.0635 4.91 6.25 0.00317 0.0189 0.0999 0.0282 
43 2.2 0.0559 3.80 4.84 0.00245 0.0147 0.0774 0.0218 
44 2.0 0.0508 3.14 4.00 0.00203 0.0121 0.0639 0.0180 
45 1.8 0.0457 2.54 3.24 0.00164 0.00981 0.0519 0.0146 

46 1.6 0.0406 2.01 2.56 0.00130 0.00775 0.0409 0.0115 
47 1.4 0.0356 1.54 1.96 0.000993 0.00593 0.0313 0.00883 
48 1.2 0.D305 1.13 1.44 0.000730 0.00436 0.0230 0.00649 
49 1.1 0.0279 0.950 1.21 0.000613 0.00366' 0.0193 0.00545 
50 1.0 0.0254 0.785 1.00 0,000507 0,00303 0.0160 0.00450 



NOMOGRAPH OF VOLTAGE DROP ACROSS LOAD SUPPLY LEADS 
(as a function of wire size and load current) 

THIS NOMOGRAPH 
CAN BE USED TO FIND: 

Maximum current carrying 
capacity recommended for 
any standard wire size.* 

1) With a straight edge, con
nect from the wire size on 
Scale 2 to the point "A" 
on Scale 3. 

2) Read I." on Scale 1. 

Voltage drop in millivolts per 
foot for known wire size and 
operating current. 

1) With a straight edge, con
nect the known current 
on Scale 1 and the wire 
size on Scale 2. 

2) Read voltage drop on 
Scale 3. 

Wire size required for known 
operating current and known 
maximum tolerable voltage 
drop across supply leads. 

1) Determine maximum tol
erable drop in millivolts 
per foot of lead (sum of 
positive and negative 
leads). 

2) Connect the value on 
Scale 3 (as determined 
in step 1) to the known 
current on Scale 1. 

, 
3) Read wire size on Scale 2 . 

• Based on an arbitrary minimum 
500 circular mils per ampere. 
High-temperature class insula
tion will safely allow higher 
currents. 

NOTE: A voltage stabilized Power Supply controls the voltage across its output terminals. 
Hence, the wire conductors used to connect the load must be considered as part of the load. 
At high load currents, the voltage drop across the supply leads may appreciably degrade 
stablization at the load. Kepco models equipped with the remote error sensing feature can 
automatically compensate for voltage drops of up to 500 mV across each load supply lead. 



EIA/MIL Resistor Color Codes 

Tolerance 

Multiplier 

Second digit 

First digit 

Color code for general-purp()se industrial resistors 

Wide first band and blue 
fifth band denotes flame-Wide first band denotes 

wirewound resistor '---,-____ ..... proof wirewound resistor 

Color code for general-purpose wirewound resistors 

Significant Example: 
Color digit Multiplier Tolerance 

Black 0 1 
Brown 1 10 ±1% 
Red 2 100 ± 2% 
Orange 3 1000 ± 3% 
Yellow 4 10,000 ± 4% 
Green 5 100,000 
Blue 6 1,000,000 Yellow(4) 
Violet 7 10,000,000 
Gray 8 Violet(?) 
White 9 Red(OO) Gold(±5%) =470011 ±5% Gold 0.1 ± 5% 
Silver 0.01 ±10% 
No color ±20% 



~~IC MASTER~~ 
BELONGS ON YOUR 

BOOKSHELF 
If you don't have your own IC MASTER, you can obtain your own copy 
by ordering now. Write for your own copy or order by telephone as 
described below. 

IC MASTER is a two-volume set of technical data carefully organized to 
direct the engineer to the integrated circuits and related products that 
are closest to his specific needs. It is the surest and fastest way to find 
the optimum devices to answer an engineering design requirement. By 
ordering now, you won't have to borrow or search for IC MASTER the 
next time you need it. 

Typical Use of Ie MASTER 
Can an engineer find out who makes a 256K dynamic RAM with an 
access time of 120 nanoseconds or faster in less than 30 seconds? 
He can if he turns to the Memory section of IC MASTER and looks for 
the 256K organization (words and bits per word) that he needs. Because 
each device is listed in order of access time, he can easily determine the 
devices that satisfy his speed requirements. 

In the United States only: 
You can order IC Master simply by charging it to your VISA or 
Master Card credit card. To place your order (USA only) call 
now: (516) 227-1300 or (408) 249-6800. 

Or mail your order to 

IC MASTER 
Hearst Business Communications, Inc. 
645 Stewart Avenue 
Garden City, NY 11530 
Att: Marie Botta 

Tell us you "saw it in EEM" and receive alO% discount. 

ORDER YOUR COpy 
~~~~=NOVV~~~~~ 



HEARST ENGINEERING SOFTWARE 

ICMASD ... IC Alternate Source Directory If you've used the IC MASTER, you 
know what the Alternate Source Diredory is. Engineers tell us that it's one of the most valuable sections of the 
Maste[ The Alternate Source Directory ... ASD ... is now available in floppy disk 
form. 

The electronic ASD is FAST! Just ask a question and the answer pops up in a 
split second. 

The electronic ASD is FLEXIBLE! You can add ICs and you can add comments. 
You can add part numbers, prices, technical notes or anything else you like. 

You can customize the ASD to fit your needs and the needs of your company. 
Order the 1988 Alternate Source Directory for your AT, Xl or compatible. We'll 

send you two floppies and a very simple piece of printed documentation. Download the floppies and you're in 
business. All you need is a hard disk. 

EEMANGE .•• for engineering managers Developed by the publishers of EEMI 
Electronic Engineers Maste~ EEMANAGE is a software program designed to make life easier for engineers and 
engineering managers. 

EEMANAGE does many things: 1. Develops Bills of Materials 2. Assigns Part 
Numbers logically 3. Manages Engineering Inventories 4. Issues Purchase 
Requisitions 5. Relieves Engineering Inventories 6. Manages a Parts Storage 
System 7. Issues Engineering Change Notices 8. Interfaces with dBaselll+ 
Programs. 

EEMANAGE is completely menu driven. It is simple to understand and operate. 
Any competent secretary can be up and running on EEMANAGE in minutes. 

Order EEMANAGE for your AT, Xl or compatible. We'll send you one floppy and brief, very user friendly 
documentation. 

The basic price for ICMASD or EEMANAGE is $149.50 each and includes floppy disk(s) and complete program 
documentation. 

For immediate shipment you can order ICMASD or EEMANAGE on your VISA or MasterCard credit card sirnply by 
calling Marie Botta at (516) 227-1300. 

To order by mail send your purchase order to: 

Hearst Business Communications 

645 Stewart Avenue Garden City, NY 11530 Att: Marie Botta 



TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

88/89 EDITION OF EEM 
Abbreviations/Acronyms 

........... A·1134, B·1098, C·1082, n·1038 
ASCII Code ...................................... n·1073 
Batteries, Product Selection Guide ..... n·1428 
Batteries & Fuel Cells, 

Characteristics ............................. n·1454 
Cabinets, Enclosures, Racks & Chassis. 

Product Selection Guide ................. C·1003 
Capacitors, Basic Formulas .............. .A. 1 030 
Capacitors, Miniglossary .................. A·1 027 
Capacitors, Product Selection Guide .. A·1 003 
Coils, Chokes, Inductors, 

Product Selection Guide ................. A·1193 
Conductors, Maximum Current 

Capacity of Copper & Aluminum ..... C·1 760 
Connectors, Miniglossary ................ C·1374 
Connectors, Terminals & Sockets, 

Product Selection Guide ................. C·1127 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide ............................. A·1331 

Delay Lines, Product Selection 
Guide ............................................ A·1495 

Discrete Semiconductors, Product 
Selection Guide ............................. A·2113 

Displays, Readouts, & CRTs, 
Product Selection Guide ................. B·1033 

EBCDIC Code .................................. n·1162 
Encapsulation, Miniglossary .............. C·1110 
Fans, Blowers, Cooling Equipment & 

Heat Exchangers, Product 
Selection Guide ............................. C·1643 

Filters, Product Selection Guide ........ .A·1633 
IC Master. ....................................... .A. 1 718 
Instruments, Panel Meters, Product 

Selection Guide ............................. n·1350 
Instruments, Test & Measuring, 

Product Selection Guide ................. n·1190 
Interconnection Systems, Product 

Selection Guide ............................. C·1 719 
Keyboards & Keypads, Product 

Selection Guide ............................. B·1808 
Lamps, Lights, & Inductors, Product 

Selection Guide ............................. B·11 04 
Logofinder & Trademark Directories .... C·901 
Microwave Components, Product 

Selection Guide ............................. A·1 761 

Military Qualified Products List ........... B·1 003 
Motors, Drives, & Rotating Components, 

Product Selection Guide ................ B·1181 
Opto Semiconductors, Miniglossary .. B·1262 
Oscilloscopes, Product 

Selection Guide ............................. n·1408 
Panel Hardware, Product 

Selection Guide ............................. C·1603 
Potentiometers, Trimmers, Controls & 

Rheostats, Product 
Selection Guide ............................. A·2 05 7 

Power Supplies, Miniglossary ............ n·1504 
Power Supplies, AC, Product 

Selection Guide ............................. n·2060 
Power Supplies, DC, Product 

Selection Guide ............................. n·1497 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide ................. B·1297 

Relay Contact Forms ........................ B·1371 
Relays, Electromechanical, 

Miniglossary ........................... , ..... B·1364 
Relays, Product Selection Guide ......... B·1355 
Resistor Color Codes ...................... .A·1911 
Resistors, Product Selection Guide .... A·1849 
Servo Components, 

Miniglossary ................... B·1238, n·2176 
SI Units, Basic Guide To, 

........... A·1090, B·1050, C·1092, 001048 
SolenOids, Product Selection Guide .... B·1612 
Switches, Product Selection Guide ..... B·1636 
Thermal Components, Product 

Selection Guide ............................. B·1834 
Thermal Conductivity of Dielectrics 

at Room Temperature .................... B·1842 
Thyristors/High Power Diodes, 

Miniglossary ................................ .A·2145 
Trademark & Logofinder Directories .... C·90 1 
Transducers & Encoders, Product 

Selection Guide ............................. B·18 7 4 
Transformers, Product 

Selection Guide ............................. A·2153 
Voltage Drop Nomograph .. C·1912, n·2042 
Wire & Cable, Product 

Selection Guide ............................. C·1763 
Wire Guages-Diameter, Area, 

Copper Weight ............................. C·1864 



riTiTiTI selection 
l!lllil.J guide 

"Qualified Products Lists" are 
issued periodically by the U.S. 
Government as a guide for the 
procurement of electronic com
ponents by government contractors. 
Each list contains every separately 
designated part that has qualified 
under the latest Military Spec
ification for its class and the 

Bach-Simpson Ltd. 
General Electric Co., Cincinnati, OH 
Hickok Electrical Inst. Co. 
Ideal Precision Meter Co. 
International Instruments Div., Sigma 
Instruments 

General Electric Co., Gainesville, FL 
Marathon Battery Co. 
Rebling Plastics Co. 
SAFT America, Inc. 

Eastern Air Devices, Inc. 
EG&G Rotron, Inc. 
IMC Magnetics Corp., Westbury, NY 
TRW Motor Div. 

APM Hexseal Division 
Multi-Flex Seals, Inc. 

qualified products lists-2440 
name(s) of the manufacturer(s) of 
each. 

EEM is publishing the names 
of those North American companies 
that are qualified producers of one or 
more products in each of the lists 
that apply to a selected group of 
electronic products normally 
cataloged in these pages. Addresses 

Chicago Condenser Corp. 
Sprague Electric Co. 
Stone City Products Co. 
TRW Capacitor Div. 
West-Cap Arizona 

Anaconda-Ericsson, Inc., Continental 
Wire & Cable 
BIW Cable Systems, Inc. 
Brand-Rex Company 
Carol Cable Co. West 
Cerro Wire & Cable Co. 
Chester Cable Corp. 
Collyer Insulated Wire Co. 
Consolidated Products Corp. 
General Cable Corp. 
ITT Surprenant Div. 
Marine Industrial Cable Corp. 
Mohawk Wire & Cable Corp. 
Monroe Wire & Cable Corp. 
The Okonite Co. 
PhaloCorp. 
Pirelli Cable Corp. 
Plastoid Corporation 
Rome Cable Corporation 
Times Wire & Cable Co. 
Vector Cable Co. 

Anderson Power Products 
Burton Electrical Engineering 

for these companies will be found· in 
the EEM Yellow Pages. 

For the complete QPLs and 
update information write or call: 

Naval Publications and 
Forms Center 

5801 Tabor Ave. 
Philadelphia, PA 19120 

(215) 697-3321. 

FKC Engineering Co. 
General Cable Co., Cornish Products 
Div. 

Belden Electronic Wire & Cable 
Cablewave Systems, Inc. 
Champlain Cable Corp. 
ITT Surprenant 
Phalo Corp. 
Plastoid Corp. 
Precision Tube Co., Inc. 
Saxton Products, Inc. 
Storm Products Co. 
Teledyne Thermatics 
Tensolite Co. 
Thermax Wire Corp. 
Times Fiber Communications, Inc. 
Uniform Tubes, Inc. 

Astrocom Electronics, Inc. 
Hiltronics Corp. 
Telephonics 

BIW Cable Systems, Inc. 
Brand-Rex Company 
Rome Cable Corp. 
ITT Surprenant 

Judd Wire 

8-1002 For manufacturers' sales offices, see yellow pages EEM 1988 



riTiTiil selection 
l!l.!lW guide 

American Technical Ceramics 
A VX Ceramics Corp. 
Monolithic Components Corp. 
Republic Electronics Corp. 
San Fernando Electric Mfg. Co. 
Sprague Electric Co. 
Union Carbide Corp., Greenville, SC 
Unitrode Corp. 
U.S. Microtek Components 
Vitramon Inc. 

Murata Erie, Canada 
Sprague Electric Co. 

Mepco/Electra Inc., Columbia, SC 
Midwec Corp. 
San Fernando Electric Mfg. Co. 
TRW Capacitor Div. 

Electronic Concepts, Inc. 
Sprague Electric Co. 
Union Carbide Corp., Greenville, SC 

EEM 1988 

qualified products lists-2440 
Acushnet Capacitor Co., Inc. 
Alissa Manufacturing Co. 
Components Research Co., Inc. 
Sprague Electric Co. 
TRW Capacitors 
Union Carbide Corp., Greenville, SC 
West-Cap Arizona 

Cornell-Dubilier Electronics, Sanford, 
NC 
Mepco/Electra, Inc., Columbia, SC 
Sangamo Capacitor Div. 
Sprague Electric Co. 

Acushnet Electronics Co. 
Mallory Capacitor Co. 
Mepco/Electra, Inc., West Palm Beach, 
FL. 
Sprague Electric Co. 
Union Carbide Corp., Greenville, SC 

Cornell-Dubilier Electronics, Sanford, 
NC 
Hunter-Stanley Electronics, Inc. 
Mallory Capacitor Co. 
Mepco/Electra, Inc., West Palm Beach, 
Fl. 
Mepco/Electra, Inc., Columbia, SC 
Sprague Electric Co. 
Tansitor Electronics, Inc. 

Chicago Condenser Corp. 

Sprague Electric Co. 
Stone City Products Co. 
TRW Capacitor Div. 
West-Cap Arizona 

American Technical Ceramics Div. 
Coming Glass Works, Raleigh, NC 
Republic Electronics Corp. 
Vitramon Inc. 

Automation Components, Inc. 
A VX Ceramics Corp. 
Centralab, Los Angeles, CA 
Cera-Mite Corp. 
Coming Glass Works, Raleigh, NC 
Republic Electronics Corp. 
San Fernando Electric Mfg. Co. 
Sprague Electric Co. 
Tusonix, Inc. 
Union Carbide Corp., Greenville, SC 
Vitramon, Inc. 

San Fernando Electric Mfg. Co. 

Sprague Electric Co. 

Acushnet Capacitor Co., Inc. 
ADI Electronics, Inc. 

For manufacturers' sales offices, see yellow pages 8·1003 



l ·fiTiTiTI.1 I. . . salBClion 
L.aml.J gUlda 
Cornell-Dubilier Electronics, New 
Bedford,MA 
Sangamo Capacitor Co. 
Silvered Electronic Mica Co., 
Inc.(SEMCO) 
Soshin Electric Ltd. (Distr. by Multi 
Products IntI.) ~ 

Corning Glass Works, Raleigh, NC 
Vitramon, Inc. 

Johanson Mfg. Corp. 
Muratie Erie, Erie, P A 
Sprague-Goodman Electronics, Inc. 
Voltronics Corp. 

Tusonix, Inc. 

Potter & Brumfield Div., AMF Inc., 
Gainesville, GA 

Airpax Corp., Cambridge, MD 
Heinemann Electric Co., Lawrencev
ille, NJ 

Cambridge Thermionic Corp. 
Dale Electronics, Inc., Columbus Div. 
Delevan, Div. of American Precision 

8·1004' 

qualified products lists-2440 
Industries, Inc. 
Jeffers Electronics, Inc. 
Nytronics Components Group, Inc. 
Piconics, Inc. 
Torotel Products, Inc. 
TRW Inductive Products Div. 
Vanguard Electronic Co., Inglewood, 
CA 
West-Cap Arizona 

Amphenol, Broadview, IL 
Bendix Corp., Electrical Components 
Div. 
Burndy/Berco 
ITT Cannon Electric 

AMP Incorporated 
Amphenol, Broadview, IL 
EDAC, Incorporated 
Elco Corp., Connector Div. 
TRW Connector Div., Elm Grove Vil
lage, IL 
Winchester Electronic Div., Litton In
dustries 

ADI Electronics, Inc. 

AMP,Inc. 

General Connector Corp. 

ITT Cannon Electric, Fountain Valley, 

CA 

Matrix Science Corp. 

Positronic Industries, Inc. 

Souriau, Inc., Valencia, CA 

TRW Connectors Div., Elk Grove Vil

lage,IL 

Deutsch Elec., Component Div. 
Sealtron, Inc. 

TRW Electronic Components, Minnea
polis, MN 

Amphenol, Broadview, IL 
Glenair, Inc. 
Hermetic Seal Corp. 
Pyle-National Co. 
TRW Connectors, Minneapolis, MN 

Continental Connector Corp. 
Dale Electronics Inc., Columbus, NE 
Hughes Aircraft Co., Connecting De
vices Div., Irvine, CA 
Positronic Industries, Inc. 
U.S. Components, Inc. 
Winchester Electronics, Div. Litton In
dustries, Inc. 

Hughes Aircraft Co., Connecting De
vice Div., Irvine, CA 

AMP,Inc. 

For manufacturers' sales offices, see yellow pages EEM 1988 
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Amphenol RF Operations, Danbury, 
CT 
Automatic Connector, Inc. 
Bendix Corp., Electrical Components 
Div. 
Cablewave Miniature Products 
Delta Electronics Mfg. Corp. 
ITT Cannon Electric, Phoenix, AZ 
Kings Electronics Co., Inc. 
OMNI Spectra, Inc., Microwave Con
nector Div. 
Sealectro Corp. 
Solitron/Microwave 
Speciality Connector Co. 

Struthers Electronics Corp. 

Amperex Electronic Corp., Hicksville 
Div. 
Beam Tube Corp. 
Cetron Electronics 
EG & G, Inc., Electro-Optic Div. 
GEC Technology Corp. 
General Atronics Corp. 
General Electric Co., Microwave Tube 
Operation 
General Electric Co., MIDPS 
ITT Electron Tube Div. 
Litton Industries, Electron Tube Div., 
Williamsport, P A 
LND, Inc. 
Machlett Labs., Inc. 
Microwave Assoc., Inc., Burlington, 
MA 
M.U. Incorporated 
National Electronics, Inc. 
OMNI-Wave Electronics Corp. 
Philips ECG, Inc., Altoona, PA 
Raytheon Co., Quincy, MA 
Raytheon, Waltham, MA 
RCA Corp., Lancaster, PA 
TGM Detectors, Inc. 
Thomas Electronics, Inc. 

EEM 1988 

qualified products lists-2440 
Thomson-CSF Comps. Corp., Dover, 
NJ 
Varian Assoc., Palo Alto, CA 
Varian Canada, Inc., Georgetown, Ont. 
Varo Electron Devices, Inc. 
Watkins-Johnson Co., Stewart Div. 
Western Electric Co., Inc. 
Westinghouse Electric Corp., Elec
tronic Tube Div. 

Captor Corp. 
Centre Engineering, Inc. 
Fil-Coil Co., Inc. 
Murata Erie, Canada 
RFI Corporation 
San Fernando Electric Mfg. Co. 
Spectrum Control, Inc. 
Sprague Electric Co. Filter Div., North 
Adams,MA 

ADC Products 
Conolog Corp. 
OPT Industries, Inc. 
TRW Inductive Products Div. 

Bussmann Mfg. Div., McGraw-Edison 
Co. 
Littelfuse, Inc. 

Brown Boveri Electric, Inc., West Co
lumbia, Sc. 
Electromagnetic Industries, Inc. 

Hamilton Standard Div., United Tech
nologies Corp. 
Magnetika, Inc. 

ADC Products 
Kings Electronics Co., Inc. 
Switchcraft, Inc. 

Cutler Hammer Grp., Eaton Corp., 
Aerospace Controls/Systems Div. 
Dialight 
General Instrument Corp., Lamp Div. 
Littelfuse, Inc. 
Oak Switch Systems 

A&M Instrument, Inc. 
Bach-Simpson, Ltd. 
Ideal Precision Meter Co., Inc. 
International Instruments 
Phaoston Instruments & Electronic Co. 
Simpson Electric Co. 
Triplett Corp. 

McCoy Electronics Co. 
Oscillatek Corp. 
Q-TECH Corp. 
Spectrum Tehnology, Inc. 
Vectron Labs., Inc. 
Xsis Electronics, Inc. 

Wagner Electric Corp., Tung-Sol Div. 

For manufacturers' sales offices, see yellow pages 8·1005 
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Westinghouse Electric Corp., Aero
space Electrical Division 

Master Specialties 

Warren Communications 

Deutsch Relays, Inc. 
Hi-G Co. , Inc., Windsor Locks, CT 
Leach Corp., Control Products Div. 

. Struthers-Dunn, Inc. 
Tempo Instrument, Plainview, NY 

. Struthers-Dunn, Inc. 

Branson Corp. 
Communications Instruments, Inc. 
Deutsch Relays, Inc. 
Electronics Specialty Div. 
GENICOM Corp. (General Electric 
Co.), Waynesboro, VA 
Gould Inc., Allied Control Division, 
Plantsville, CT 
Hi-G Co., Inc., Windsor Locks, CT 
Teledyne Relays 

Hi-G Co., Inc., Windsor Locks, CT 
Teledyne Relays 

8·1006 
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Allen-Bradley Co. 
Clarostat Mfg. Co., Inc. Allen-Bradley Co. 
Precision Electronic Components, Ltd. 

CAL-R, Inc. 
Dale Electronics, Inc., Columbus, NE 
E-Systems, Inc., Memcor, Div. 
Ohrnite Mfg. Co. 
Pacific Resistor Co. 
RCL Electronics, Inc. 
Shallcross, Inc. 
TEL-Labs, Inc. 
Tepro of Florida, Inc. 
Ultronix, Inc. 
Ward Leonard Electric Co. 

E-Systems, Inc., Memcor Div .. 
Ohmite Mfg. Co. 

Dale Electronics, Inc., Columbus, NE 
Mepco/Electra, Inc., Morristown, NJ 
Mini-Systems, Inc. 
State of the Art, Inc. 

Allen-Bradley Co. 
Dale Electronics, Inc., Columbus, NE 
California Micro Devices, Inc. 
KDI Pyrofilm Corp. 
Mepco/Electra, Inc., Morristown, NJ 
Sprague Electric Co. 
Techno-Comps. Corp. 
TRW Resistors 
Vishay Resistive Systems 

Tachtronic Instruments, Inc. 

Augat, Inc. 
Deutsch Relays, Inc. 
EbyCompany 

Cole Instruments Corp. 
Janco Corp., Burbank, Ca 
Grayhill, Inc. 

Amphenol, RF Operations 
Transco Products, Inc. 

Electro Switch Corp. 

Eaton Corp. Aerospace Controls/Sys
tems Div. 
Haydon Switch & Instrument, Inc. 
Licon Div. 
Master Specialties Co. 
Micro Switch 
Nexus 
Otto Engineering 
Saint Switch, Inc. 
Stacoswitch 
Texas Instruments, Inc., Materials & 
Controls Grp. 

For manufacturers' sales offices, see yellow pages EEM 1988 
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Consolidated Controls Corp. 
Electro-National Corp. 
Hydra-Electric Co. 
Scott Aviation 
Sigma-Netics, Inc. 

Aerospace Optics, Inc. 
APM Hexseal Div. 
Eaton Corp., Aerospace/Commercial 
Controls Division 
Jay-El Products, Inc. 
Korry Mfg. Co. 
Licon Div. 
Master Dynamics Corp. 
Master Specialties Co. 
Micro Switch 
Precision Molded Products 
Stacoswitch 
Unimax Switch Corp. 

Digitran Co. 
EECO,Inc. 
Janco Corp. 

Ametick, Inc., Rodan Div. 
Quality Thermister, Inc. 
Unitrode Corp. 
Victory Engineering Corp. 

EEM 1988 
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Adec, Inc. 
AEL-EMTECH Corp., Lansdale, PA 
AMI/Coast Magnetics 
Berkshire Transformer Corp. 
Beta Transformer Technology Corp. 
B.G. Laboratories, Inc. 
Dytek Laboratories, Inc. 
Electronic Transformer Corp. 
Epsey Mfg. & Electronics Corp. 
Fernwood Transformer Co. 
Freed Transformer Co., Inc. 
Hadley, Robert M., Co., Inc. 
Microtran Co., Inc. 
Midland-Ross Corp., Grimes Division 
OPT Industries, Inc. 
Pico Electronics, Inc. 
Sigmapower, Inc. 
Titan Transformer Co. 
Torwico Electronics, Inc. 
Transformer Design, Inc. 
TRW Inductive Products 
Vanguard Electronics Co., Inc. 
Zenith Transformer Co., Inc. 

Amerace Corp., Elastimold Div. 
Crouse Hinds/Sepco Corp. 

Epsey Mfg. & Electronics Corp. 
JB Electronic Transformers Inc. 
TRW Inductive Products 

Hewlett-Packard Co., Loveland, CO. 
Ballantine Laboratories 

Brim Electronics 
Daburn Electronics & Cable 
Judd Wire 
National Wire & Cable 

Judd Wire 

Barcel Wire & Cable Corp. 
Independent Cable, Inc. 
lIT Suprenant Div. 
Philadelphia Insulated Wire Co. 
Plastoid Corp. 
Prestolite Wire Division 
Teledyne Thermatics 

Barcel Wire & Cable Corp. 
Champlain Cable Corp. 
Independent Cable Corp,. 
Teledyne Thermatics 
Tensolite Co. 
Thermax Wire Corp. 

For manufacturers' sales offices, see yellow pages 8·1007 



A 
AC alternating current 
ABS acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCn American national standard code for 

information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CAMAC computer automated measurement and control 
CATV cable television or community antenna 

television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded decimal interchange 

code 
EEPROM electrically erasable PROM 
EIA Electronic Industries Association 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene Copolymar, 

200' Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide PET 
GPm general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 

HIPOT test, measurement and diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
IO input/output (devices) 
IR insulation resistance (or) infrared 

J 
JEDEC Joint Electrortic Device Engineering Council 
JFET junction PET 
JMOS junction MOS 

K 
kHz kilohertz (10 3 
KSR keyboard send Ireceive 

L 
LC inductance capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
L VDT linear velocity displacement transformer 

M 
MASER microwave amplification by stimulated 

emission of radiation 
MA TV master antenna television 
~F microfarad 
MHz megahertz 
Mm microcomputer interface board 
MIC microwave IC 
MIPS million instructions per second 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor PET 
MOSIGT metal oxide semiconductor insulated-gate 

transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment manufacturer 
OR a logical operator 

P 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative (transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction transistor 

Q 
QAM quadrature amplitude modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTDresistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered switch 
SIMM single in-line memory module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of expansion 
TXCO temperature compensated crystal oscillator 
TFE tetrafluoride ethylene propylene Copolymer, 

250' Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz to 3 GHz) 
VJT silicon uni junction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
V AC volts (of) alternating current 
V AN value added network 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz to 300 MHz) 
VHSIC very high speed integrated circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volu,ne unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron gamet 

Z 
ZIF zero insertion force 



MILITARY CCMPONENTS 

Mil-C-123 
MILITARY PART NUMBER CROSS REFERENCE FOR MIL-C-123 

AVX 
MIL-C-123 MIL-C-39014 MIL-C-20 MIL-C-55681 CATALOG 

CKS# M123/' CKR# M39014/· CCR# M20/' CDR# M55681 

CKS05 11 CKR05 101 CCR05 135 N/A N/A MR05 

CKS06 12 CKR06 102 CCR06 136 N/A N/A MR06 

CKS07 13 N/A N/A CCR07 137 N/A N/A MR07 

CKS11 14 CKR11 105 CCR75 127 N/A N/A MA10 

CKS12 15 CKR12 105 CCR76 128 N/A N/A MA20 

CKS14 16 CKR14 105 CCR77 129 N/A N/A MA40 

CKS15 17 CKR15 105 CCR78 130 N/A N/A MA50 

CKS16 18 CKR16 105 CCR79 131 N/A N/A MA60 

CKS26 19 CKR06 102 N/A N/A N/A N/A CR06 

CKS51 110 N/A N/A N/A N/A COR01 11 0805 

CKS52 111 N/A N/A N/A N/A N/A N/A 1210 

CKS53 112 N/A N/A N/A N/A COR03 11 1808 

CKS54 113 N/A N/A N/A N/A COR06 13 2225 

Mil-C-39014 (Molded Radial Leads) 
Per Mil-Spec Case Size Capacitance Range 

AVX Lead Lead 
Style MIL-C-11015 MIL-C-39014 MIL-C-20 Length(L) Width(W) Thickness Spacing Diameter MIL-C-39014 MIL-C-20 

(T) (LS) (LD) 

MR05 CK05 CKR05 CCR05/CC05 .190 ± .010 .190 + .010 .090 + .010 .200 ± .015 .025 + .002 10-.10 1-3300 

MR04 ~ CKR04 CCR09/CC09 .190 ± .010 .190 ± .010 .090 ± .010 .100 ± .015 .025 + .002 10-.10 1-3300 

MR06 CK06 CKR06 CCR06/CC06 .290 + .010 .290 ± .010 .090 ± .010 .200 ± .015 .025 + .002 1200-1.0 360-.018 

CR08 ~ CKR08 ~ .290 ± .010 .290 ± .010 .145 + .015 .200 ± .015 .025 ± .002 1.2-2.0 ~ 

MR07 ~ ~ CCR07/CC07 .480 ± .020 .480 + .020 .140 + .010 .400 ± .020 .025 ± .002 ~ 2200-.10 

MR08 ~ ~ CCR08/CC08 .480 + .020 .480 + .020 .240 + .010 .400 + .020 .025 + .002 ~ 3900-.068 

Mil-C-39014 (Molded Axial Leads) 
Per Mil-Spec Case Size Capacitance Range 

AVX Lead 
Style MIL-C-ll01S MIL-C-39014 MIL-C-20 Length(L) Diameter (0) Diameter (LD) MIL-C-39014 

MAlO CK12 CKRll CCR75/CC75 .160 + .010 .090 ± .010 .019 ± .002 10-.10 

MA20 CK13 CKR12 CCR76/CC76 .250 + .010 .090 + .010 .019 ± .002 5600-.047 

MA40 CK14 CKR14 CCR77/CC77 .390 + .010 .140 + .010 .025 + .002 .012-.27 

MA50 CK15 CKR15 CCR78/CC78 .500 + .020 .250 + .015 .025 ± .002 .056-1.0 

MA60 CK16 CKR16 CCR79/CC79 .690 + .020 .350 + .015 .025 ± .002 .47-3.3 

Mil-C-39014 (2-Pin DIP) 
AVXStyle MIL·C-39014 Length(L) Height (H,) Height(H,) Thickness Capacitance Range 

M001 CKR22 .260 ± .020 . 128 + .007 .165 max . .092 + .006 1.0-.1 

M002 CKR23 .260 ± .020 .155 + .007 .185 max. .092 ± .006 560-.22 

M003 CKR24 .260 ± .020 .283 + .007 .320 max. .092 + .006 .12-1.0 

Mil-C-55681 (Chips) 
AVX Thickness (T) 
Style Per MIL-C-55681 Length(L) Width(W) Max. Min. Capacitance Range 

0805 COR01 .080 ± .015 .050 + .015 .055 .020 10-4700 

1805 COR02 .180 ± .015 .050 ± .015 .055 .020 220-.022 

1808 COR03 .180 ± .015 .080 + .015 .080 .020 330-.068 

1812 COR04 .180 ± .015 .125 ± .015 .080 .020 1200-.18 

1825 COR05 180+ .020 
. -.015 

250+ .020 
. -.015 .080 .020 3900-.33 

2225 COR06 .225 + .020 .250 + .020 .080 .020 6800-.47 

Contact AVX for Military Part Numbers. 

Where to Order: AVX Corporation, Myrtle Beach, SC 29577 Tel: (803) 448-9411 TWX: 810-661-2252 
AVX Corporation, Conway, SC 29526 Tel: (803) 293-4404 
AVX Corporation, Olean, NY 14760 Tel: (716) 372·6611 TWX: 510-245·2815 
AVX Limited, Aldershot, England Tel: (0252) 312131 Telex: 858473 
AVXAsia Limited, Hong Kong Tel: 3-689-171-5 Telex: 49576 AVX AS HX 

For specific capacitance rangesand other AVX Products ... see pages A'1023-1026 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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1-680 

82-1000 

150-5600 

820-.027 
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control displays, inc. 

CUSTOM MIL. SPEC.lHIGH 
RELIABILITY KEYBOARDS & 
INTEGRATED PANELS 
Control Displays specializes in custom 
keyboards and lighted panels. Our dedicated 
workforce with over 20 years of experience will 
provide the necessary engineering assistance 
from start to finish on your program. Our 
products are currently installed on spacecraft, 
military and commercial aircraft, surface ships, 
submarines, tanks, rocket launchers, 
helicopters, and command and control 
installations. Whether you provide a complete 
baseline specification or simple sketch our 
state-of~the-art facilities enable us to design, 
produce, and deliver on schedule. 

ENVIRONMENTALS 
• TEMPEST 
• EMI/RFI/EMP 
• RAD HARDENED 
• STATIC DISCHARGE 
• SHOCK 
• VIBRATION 
• HI/LOW TEMP. 
• SAND & DUST 
• SALT SPRAY 
• CHEMICAL 
• RAIN 
• HUMIDITY 
• WATERPROOF 
• FUNGUS 
• ALTITUDE 
• DECOMPRESSION 

OPTIONS 
• INCANDESCENT 
• ELECTROLUMINESCENT 
• LED 
• NVIS 
• DEAD FRONT 
• REPLACEABLE LAMPS 
• INTEGRATED SWITCHES 
• ENCODING 
• TACTILE ACTION 
• FULL TRAVEL 
• FLUSH/RECESSED KEYS 
• CUSTOM KEY STROKE 
• LEGENDS 
• WINDOWS 

3075 ADVANCE LANE COLMAR, PA 18915 TEL: (215) 822-3383 FAX: 215/997-1232 

8-1.010 For manufacturers' sales offices, see yellow pages 
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MILITARY QUALIFIED RESISTIVE PRODUCTS 
• Thick & Thin Film technology 
• SIPS, DIPS, and Flat Packs 

M8340101 MXXXXXA RZ010 M83401 
M8340101 MXXXXXB RZ010 M83401 
M8340102 MXXXXXA RZ020 M83401 
M8340102 MXXXXXB RZ020 M83401 

M8340104 MXXXXXC RZ040 M8340104 
M8340104 MXXXXXG RZ040 M8340104 
M8340105 MXXXXXC RZOSO M8340105 
M8340105 MXXXXXG RZOSO M8340105 
M8340106 MXXXXXC RZ060 M8340106 
M8340106 MXXXXXG RZ060 M8340106 
M8340108 MXXXXXC RZ080 M8340108 
M8340108 MXXXXXG RZOeo M8340108 
M8340110 MXXXXXC RZ090 M8340110 
M8340110 MXXXXXG RZ090 M8340110 

M8340107 XXXXXXC RZ070 4961 
M8340107 XXXXXXG RZ070 4969 
M8340108 XXXXXXC RZ080 4981 
M8340108 XXXXXXG RZoao 4989 
M8340109 XXXXXXC RZ090 4901 
M8340109 XXXXXXG RZ090 4909 

M8340101 XXXXXXA RZ010 M989 
M8340101 XXXXXXB RZ010 M987 
M8340102 XXXXXXA RZ020 M999 
M8340102 XXXXXXB RZ020 M998 

M8340101 XXXXXXA RZ010 1989 
M8340101 XXXXXXB RZOl0 1987 
M8340102 XXXXXXA RZ020 1999 
M8340102 XXXXXXB RZ020 1998 

RZ030 8989 
RZ030 8987 

TH55 RNC55H/S 
TK55 RNC55K1S 
TJ55 RNC55J/S 
TH60 RNC60H/S 
TK60 RNC60KlS 
TJ60 RNC60J/S 
TH65 RNC65H/S 
TK65 RNC65K1S 
TJ65 RNC65J/S 
MARS MAR5 

. A member of the CtySta/ate GfOUp 

• Broad range of value, tolerances, & TCR's 
• Custom packages and circuits available 

14 Pin-3 220-1ooK ±2% ±5% ±300ppm 
14 Pin-l 220-1ooK ±2% ±5% ±300ppm 
16 Pin-3 220-1ooK ±2% ±5% ±300ppm 
16 Pin-l 220-1ooK ±2% ±5% ±300ppm 

6 Pin 5 Res 330-1ooK ±2% ±5% ±300ppm 
6 Pin 3 Res 330-1ooK ±2% ±5% ±300ppm 
8 Pin 7 Res 33O-1ooK ±2% ±5% ±300ppm 
8 Pin 4 Res 330-1ooK ±2% ±5% ±300ppm 
10 Pin 9 Res 330-1ooK ±2% ±5% ±300ppm 
10 Pin 5 Res 330-1ooK ±2% ±5% ±300ppm 
8 Pin 7 Res Low 220-1ooK ±2% ±5% ±300ppm 
8 Pin 4 Res Low 220-1ooK ±2% ±5% ±300ppm 
10 Pin 9 Res Low 220-1ooK ±2% ±5% ±300ppm 
10 Pin 5 Res Low 220-1ooK ±2% ±5% ±300ppm 

6 Pin 5 Res loo0-1ooK ±.1% ±2% ±SO ±300ppm 
6 Pin 3 Res loon-lOOK ±.1% ±2% ±SO ±300ppm 
8 Pin 7 Res loon-lOOK ±.1% ±2% ±SO ±300ppm 
8 Pin 4 Res loo0-looK ±.1% ±2% ±so ±300ppm 
10 Pin 9 Res loon-lOOK ±.1% ±2% ±SO ±300ppm 
10 Pin 5 Res loon-lOOK ±.1% ±2% ±SO ±300ppm 

14 Pin 7 Res son-lOOK ±.1% ±1% ±25 ±lSO ppm 
14 Pin 13 Res son-SOK ±.1% ±1% ±25 ± lSO ppm 
16 Pin 8 Res SOO-looK ±.1% ±1% ±25 ±lsoppm 
16 Pin 15 Res soO-SOK ±.1% ±1% ±25 ± lSO ppm 

14 Pin 7 Res loo0-1ooK ±.1% ±2% ±25 ±300ppm 
14 Pin 13 Res loo0-70K ±.1% ±2% ±25 ±300ppm 
16 Pin 8 Res loo0-looK ±.1% ±2% ±25 ±300ppm 
16 Pin 15 Res loo0-70K ±.1% ±2% ±25 ±300ppm 

14 Pin 7 Res ±2% ±25 
14 Pin 13 Res ±2% ±25 

1/10@ 125°C lon-2MO ±.1, .5, 1% SO 
1/10@ 12SOC lon-2MO ±.1, .5, 1% 100 
1/10@ 125°C lon-2MO ±.1, .5, 1% 25 
1/8@ 12SOC lon-3.01MO ±.1, .5, 1% SO 
1/8@ 12SOC lon-3.01MO ±.1, .5, 1% 100 
1/8@ 125°C lon-3.01MO ±.1, .5, 1%. 25 
1/4@ 12SOC lon-3.01MO ±.1, .5, 1% SO 
1/4@ 12SOC lon-3.01MO ±.1, .5, 1% 100 
1/4@ 125°C lon-3.01MO ±.1, .5, 1% 25 
1/10@8S0C lon-3.01MO ±.1, .5, 1% 25,SO,loo 

RESISTIVE COMPANY INC. 

P.O. BOX 1860, GREENWAY ROAD. BOONE, NC 28607.1860 
(704) 264-8861 or 1-800-255-4-IRC. TLX: 46.9902. FAX: (704)264-8861 ext. 357 

EEM 1988 For manufacturers' sales offices, see yellow pages e·1011 
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ZELRAD 
MIL-W-22759/32 
thru46 

AERORAD 
MIL-W -8104418 
thru 13 

FLEXRAD125 
MIL-W-I6878114-16 
PCA 
MIL·W·I687811 
thru3 

MILITARY COMPONENTS 

and 
trade 

virtually any require
single insulation sys

irradiation cross-linked 

polyalkene and cross-linked 
pol'vvinlylidlene fluoride (XLPVDF) insula
tion systems that meet or exceed stringent 
military specifications. 
Key performance characteristics of 
ZELRAD and AERORAD are: 

• Lightweight. 
• Small Size. 
• Great Flexibility. 
• Excellent High and Low 

Thmperature Properties. 

CONDUCTOR 

Resistance to Flame, Mechanical 
Abrasion, Solder Iron, Chemical 
Degradation and Radiation. 

• Ease of Processability. 

2440 

Judd cables are comprised of ZELRAD or 
AERORAD wires that meet or exceed 
QPL military specification MIL-C-27500. 
Data Bus or other multiconductor cables 
that require special electrical, shielding 
or testing capabilities are available upon 
request. 
For ground support and communications 
systems requiring temperature ranges 
from 105°C to 125 °C, and voltage ratings 
to 3000, Judd offers MIL-W -16878 with 
FLEXRAD 125~ an irradiation cross
linked polyethylene (XLPE), and PCA, an 
irradiation cross-linked polyvinyl chloride 
(XLPVC). 

VOLTAGE 
Tinned copper. Silver coated high strength copper alloy. 600 150 °C-200 "C 
Silver coated copper. Nickel coated high strength copper 
alloy. Nickel coated copper. 

Tinned copper. Silver coated high strength copper alloy. 600 150"C 30-14 
Silver coated copper. 

Tinned copper. 600-3000 125 "C 30-12 

Tinned copper. 600-3000 105"C 30-2 

10 discuss your requirements, please write or call us. 

Judd Wire TurnFlike Road, Turners Falls, MA 01376 
Telephone (413) 863-4357. FAX (413) 863-2305 

For manufacturers' sales offices, see yellow pages EEM 1988 
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OXLEY MILITARY COMPONENTS 
Approved LED Indicators 

• U.S. DoD DESC and EUROPEAN APPROVALS 
• HIGH RELIABILITY, FULLY BURNT-IN TO MIL-S-19500 
• SUNLIGHT READABLE TO 100,000 lux 
• HIGH BRIGHTNESS 
• E.M.1. and TEMPEST PROTECTION 
• ENVIRONMENTALLY SEALED 
• SECURE LA. FREE AND N.YG. COMPATIBLE 
• PANEL SEALING 
• RUGGED CONSTRUCTION 

FEATURES 
DESC I 

w 

PART 
>-w '" "'~ Ww z'" 3: '" 

NO. ~~ '" 
«w 

~~ ~~~ "'~ co'" "'''' ~~ '"'' '-'~ ~~ (SEE NOTE) ~~ ::;w 
~t:!: c(:z~ w::; 3:5 z<> 

85122-X01 • • 
85122-X02 • • • 
85122-X03 • • 
85122-X04 • • 
85122-X05 • • • 
85122-X06 • • • 
85122-X07 • • • 
85122-X08 • • • 
85122-X09 • • • • 
85122-X10 • • • • 
85122-X11 • • • • 
87019-X01 • • • 
87019-X02 • • • • 

NOTE: When ordering replace X in DESC No with leHer 10 signify color R ~ Red, Y ~ Yellow, G ~ Green. 

MIL-F-15733 Qualified EMI Suppression Filters 
OXLEY chassis mounting pi-section EMI 
suppression filters are suitable for applica
tions where high insertion loss is necessary 
from 10MHz to 10GHz, guaranteed over the 
military temperature range - 55°C to 125°C. 
Fully qualified against MIL-F-15733 Revision 
G, all types are supplied with 168 hours burn
in (voltage conditioning) and 100% electrical 
testing, including insertion loss. 

GENERAL CHARACTERISTICS 
Dielectric : CERAMOX K6000, 

: CERAMOX K3000 
Body, Nut : brass. 00-B-626D 
Finish . silver to 00-S-365 
Lockwasher : steel 
Finish : silver to 00-S-365 
Current rating : 10A 

When ordering please specify OPL designa-
tion ego M15733/61-0007 
Filters are supplied with lockwasher and hex 
nut. 

QPL Oxley Type No. 

De(~~;I~~on 
M1S733/61-000S FLT8/P/1500 

M1S733/61-0006 FLT8/P/ISOO 

MI5733/61-0007 FLT8/P/SOOO 

M1S733/61-0010 FLTB/P/SOOO 

M1S733/61-0011 FLTB/P/SOOO/RP 

z 
e 
c='" 
,~:; 

i=U:!;;: zwe ... "''-' 

• 
• 
• 
• 

• 
• 

1~~ArB-l [~E~±P~SITIVE 
+"' 

\ Terminations 
Sealing ring 14 min. 

-A--B __ 1.S±O.S 

Body Style 
C 

I I i ~ED POSITIVE 
I Body Style 

D 

DIMENSIONS IN mm 

b~ 
g~ 

C 

D 

C 

C 

D 

D 

D 

D 

D 

D 

D 

D 

D 

OXLEY 
SIMILAR 

PART 
A B NO. 

6.5 11 PS/LH/8 

6.5 19 STR/LH/8 

5.5 11 PS/LH/8/RAF 

5.5 11 PS/LH/8/RAPP 

5.5 19 STR/LH/8/RAF 

5.5 19 STR/LH/8/RAPP 

5.5 19 STR/LH/8/HS/RAF 

5.5 19 STR/LH/8/HS/RAPP 

5.5 19 STR/LH/8/RAF ISES 

5.5 19 STR/LH/8/RAPP ISES 

6.5 19 STR/LH/8/SES 

5.5 19 STR/LH/8/XIR 

5.5 19 STR/LH/8/XIRISES 

.326 MAX 
296 MIN .032 MAX 

~ r .017 MIN 

:i!~ ..., .060 MAX 

~~l ~!! I 1 r030 
MAX 

~£ftITI 
.032 I ~I 

260MAX 113~MAX .197MAXNf 

240 MIN ~'N 1~,~7 MIN ~:.I 
.952 MAX 374 MAX 
.890 MIN .312 MIN 

DIMENSIONS IN INCHES 
.250 MAX 
.242 MIN 

Minimum Rated Voltage Minimum Insertion Loss (dB) at 2SOC 

cap(~~)nce Vd.c. Vrms so 100 200 SOO 1 10 
MHZ MHz MHz MHz GHz GHz 

ISOO 200 140 32 4S S8 70 70 70 

1500 200 140 32 45 58 70 70 70 

SOOO 100 70 so 65 70 70 70 70 

SOOO 100 70 50 65 70 70 70 70 

5000 100 70 50 65 70 70 70 70 

OTHER OXLEY MILITARY COMPONENTS INCLUDE: 
Inductors, Trimmer Capacitors, Terminals, Test J)oints and Elapsed Time Indicators. 

IF YOU DON'T SEE WHAT YOU WANT HERE, CALL US. 

OXLEY INC., 25 BUSINESS PARK DRIVE, PO BOX 814, BRANFORD CT 06405 
TWX. 910-350-6660 FAX (203) 481-6971 TEL. (203) 488-1033 

EEM 1988 For manufacturers' sales offices, see yellow pages 

OX LEY <ID 
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STANDARD RESISTOR MIL SPECIFICATION APPROVALS 
RESISTORS: 

NETWORKS: 

TRIMMER 
RESISTORS: 

8-1014 

RL standard military: 2% and 5% metal film resistor MIL-R-22684 
-RL07 (1/4 watt) and RL20 (1/2 watt) 
-temperature coefficient: ±100 ppmfOC 
RN standard military: 0.1% to 1% metal film resistor MIL-R-10509 
-RN50, RN55, RN60, RN65 styles 
RLR established reliability: 1 % and 2% metal film resistor MIL-R-39017 
-RLR05, RLR07 and RLR20 
-temperature coefficient: ±100 ppm/DC 
-failure rate: . S (.001 % per 1000 hrs) 
RNC established reliability: 0.1 % to 1 % metal film resistor MIL-R-55182 
-RNC50, RNC55, RNC60, RNC65 
-resistance tolerance: ±0.1 %, 0.5%, 1.0% 
-failure rate: S (.001% per 1000 hrs.) 
-temperature coefficient: K (±100 ppm/°C), H (±50 ppm/DC), J (±25 ppm/DC) 
-non-hermetic seal 
RNR/RNN estabilshed reliability: 0.1% to 1% metal film resistor MIL-R-55182 
-RNR55, RNR60, RNR65 
-resistance tolerance: ±0.1 %,0.5%, 1.0% 
-failure rate: S (.001% per 1000 hrs) . 
"':'temperature coefficient: - C (±50 ppmfOC, E (±25 ppm/DC) 
-glass hermetic seal 
Single-In-Line (S.I.P.'s) MIL-R-83401 /04/05/06/07/08/09 
-RZ040, RZ050, and RZ060 (High Profile); RZ070, RZ080, RZ090 (Low Profile) 
~resistance tolerance: ±1.0%, 2.0%,5.0% 
---,temoerature coefficient: ±100 ppm and ±300 ppm/DC 
-resistance range: 10 ohm - 1 M 
-6 pin, 8 pin, and 10 pin 
Flat Packs MIL-R-83401/03 
-':RZ030 
-resistance tolerance: ±1.0%, 2.0%, 5.0% 
-temperature coefficient: ±100 ppm and ±300 ppm/DC 
-resistance range: 100 ohm - 100K 
-14 pin 

RJ24/RJR24 cermet trimmer 
-multiturn, %" square 
-resistance range: 10 ohm -1 M 
-resistance tolerance: ±10% 
-temperature coefficient: ±100 ppm/DC (standard) 
RJ24 
RJR24---,approved to Failure Rate R 

RJ26/RJR26 cermet trimmer 
-multiturn, %" square 
-resistance range: 10 ohm -1M 
-resistance tolerance: ±10% 
-temperature coefficient: ±100 ppmfOC (standard) 
RJ26 ,. 
RJR26-approved to Failure Rate R 
RJ50 cermet trimmer 
-single turn, W' diameter round 
-r~sistance range: 10 ohm - 1 M 
-resistance tolerance: ±10% 
-temperature coefficient: ±100 ppm/°C? (standard) 

For manufacturers' sales offices, see yellow pages 

MIL-R-22097/MIL-R-39035 

MIL-R-22097/MIL-R-39035 

MIL-R-22097 

EEM 1988 
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MEPCOigz!!CA~Jc2 

STANDARD CAPACITOR MIL SPECIFICATION APPROVALS 
TANTALUM: Wet Slug 

CL 14/CL 16 hermetic seal, screw mount, cylindrical case 
CL 171CL 18 
CL55 
CL64/CL65 
CL66/CL67 

hermetic seal, stud mount, cylindrical case 
hermetic seal, rectangular module 
elastomer seal, axial lead, tubular case 
hermetic seal, axial lead, tubular case 

Wet Slug, established reliability 

CLR10 extended range, cylindrical case, solder lug terminal 
CLR14 extended range, cylindrical case, solder lug terminal 
CLR17 
CLR65 
CLR79 
CLR81 

Wet Foil 

extended range, cylindrical case, solder lug terminal 
glass-to-tantalum hermetic seal, axial lead, tubular case 
hermetic seal, tantalum case, axial lead, tubular case 
extended range, hermetic seal, tantalum case, axial lead, tubular case 

CL20/CL21 polar, etched foil, tubular case, axial lead 
CL22/CL23 
CL30/CL31 
CL32/CL33 
CL51 
CL52 
CL53 
CL54 
CL70/CL71 

non-polar, etched foil, tubular case, axial lead 
polar, plain foil, tubular case, axial lead 
non-polar, plain foil, tubular case, axial lead 
polar, plain foil, KSR, hermetic rectangular module 
non-polar, plain foil, KSR, hermetic rectangular module 
polar, etched foil, KSR, hermetic rectangular module 
non-polar, etched foil, KSR, hermetic rectangular module 
polar, high etched foil, tubular case, axial lead 

CL72/CL73 non-polar, high etched foil, tubular case, axial lead 

Wet Foil, established reliability 
CLR25 polar, etched foil, hermetic and non-hermetic, axial lead 
CLR27 
CLR35 
CLR37 
CLR71 
CLR73 

non-polar, etched foil, hermetic and non-hermetic, axial lead 
polar, plain foil, hermetic and non-hermetic, axial lead 
non-polar, plain foil, hermetic and non-hermetic, axial lead 
polar, high etched foil, hermetic and non-hermetic, axial lead 
non-polar, high etched foil, hermetic and non-hermetic, axial lead 

MIL-C-3965 

MIL-C-39006 

MIL-C-3965 

MIL-C-39006 

Solid Slug MIL-C-26655 
CS12/CS13 hermetic seal, axial lead, tubuJar case 

Solid Slug, established reliability MIL-C-39003 
CSR09 polar, miniature, hermetic seal, axial lead, tubular case 
CSR13 polar, hermetic seal, axial lead, tubular case 
CSR21 polar, high frequency, hermetic, tuburar case, axial lead 
CSR23 polar, extended range, hermetic seal, axial lead, tubular case 
CSR33 polar, extended range, hermetic seal, for low impedance application 
CSR91 non-polar, hermetic seal, axial lead, tubular case 

=-~~~~~----------------------~------~ 

Solid Chip, established reliability MIL-C-55365 
CWR06 polar hybrid tantalum chip 

For information on Mepco/Centralab's RESISTORS/CAPACITORS, SEE PAGES A.1957-A·1960, A'1120-A'1124 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1015 
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INTERCONNECT SYSTEMS DIVISION 
MICRODOT INC. 

201 Progress Drive, Montgomeryville, PA 18936, (215) 699-5373, FAX 1-(215) 699-5536 

The INTERCONNECT SYSTEMS DIVISION, MICRODOT INC. has a longstanding worldwide reputa
tion as a respected supplier of a broad array of electronic/electromechanical connecting devices and 
specialty cable. The INTERCONNECT SYSTEMS DIVISION's charter encompasses the engineering 
and manufacture of a high-reliability MIL-Spec and commercial electronic/electromechanical connec
tors, as well as automotive switches, components and assemblies, specialty electronic cable and 
cable assemblies, and metal backpanels and plastic/metal headers. Products range from simple, low
cost wire-to-wire connectors, to highly sophisticated interconnect systems for electronic equipment. 

PRODUCTS 
MALCO 

Malco-Montgomeryville & Malco South Pasadena 
manufactures an array of connector products: 

• High density microminiature '0' 
connectors qualified to MIL-C-83S13 

• Coaxial connectors & cable 
• Back Plane assembly & headers QPL'd 

to MIL-C-287S4 
• High density surface mount rectangular 

connectors up to 304 contacts. 
• Custom rectangular connectors 

available with signal, power, coax, 
etc., and various configurations. 

• High Density circular connectors 

CONNECTOR INDUSTRIES OF AMERICA 
Circular Hermetically Sealed Environmental 
connectors are designed & fabricated to 
the following military specifications: 

• MIL-C-5015 
• MIL-C-25955 
• MIL-C-26500 
• MIL-C-38999 
• MIL-C-83723 
• MIL-C-81703 

Custom hermetics are also manufactured 
to customer drawings 

For manufacturers' sales offices, see yellow pages EEM 1988 



INTERCONNECT SYSTEMS DIVISION 
MICRODOT INC. 

201 Progress Drive, Montgomeryville, PA 18936, (215) 699-5373, FAX 1-(215) 699-5536 

Back Panel Assemblies and Headers (QPL'd to MIL-C-28754) 

Malco, the originator of the metal back
plane technol"gy produces aluminum 
metal plates for both card edge and metal 
to metal contact interfaces. Using a blade 
and tuning fork system, known as the 
wrappost assembly system panel, thou
sands of electrical terminations can be 
mounted on a single WASP plate. Malco 
features 3 amp contacts with .025" square 
wire wrapposts on 0.100", 0.125" and 
0.150" centers as well as 6 amp contacts 
with .045" square wire, wrapposts on 
0.200" centers. 

• High density up to 100 contacts per 
square inch with each contact 
positioned to permit use with 
automatic wire wrapping machines. 

• Maleo oHers a complete line of 
extruded, metal and molded headers. 

• Extruded headers series 440 & 441 
provide reliable interconnection 
between the back plane and printed 
circuit board, selective plating, 
increased rigidity and maximum 
utilization of space. 

For additional information contact MAlCO Montgomeryville, (215) 699-5373. 

Mil Qualified 
Circular Hermetic Receptacles 

Circular hermetically sealed environ
mental connectors are designed and fabri
cated to specialized military and commer
cial specifications and drawings. Primarily 
utilized in military/aerospace applications 
subjected to severe environmental condi
tions such as heat, humidity, vibration and 
shock. 

• Military specifications include 
Mil-C-5015, Mil-C-25955, Mil-C-26482, 
Mil-C-26500, Mil-C-38999, 
MiI-C-83723, Mil-C-81703. 

• Mounting styles include bulkhead 
mount, square flange. round flange, 
and weld mount. 

For additional information contact Connector Industries Of Amenca, (513) 733-3680 

Microminiature D Connectors 

(Qualified to MiI-C-83S13) 

Microminiature D Connectors (MCK se
ries - metal shell and MCD Series· plastic 
shell) utilize a precision #24 AWG pa
tented low force (50z. max) twist pin re
ducing individual contact insertion forces 
by 33%, while maintaining all previous 
mechanical, electrical and environmental 
standards. 

• 8 differenl insert arrangements -
9,15,21,25,31,37,51 and 100 
contacts on .050 inch centerlines. 

• Qualified to MIL-C-83513 
requirements. 

• Vertically and horizontally mounted 
transition blocks available. 

For additional information contact MALeC South Pasadena, (818) 799-9171. 

High Density Military 
H.D.S,M. Connectors 

You know the problems ... less board 
space ... increased density. . more 
and varied 110. The Malco H.D.S.M. (High 
Density Standard Module) connector may 
be the solution now and through the 
1990's. 

The versatile H.D.S.M. provides a vari
ety of contact types - signal - and coaxial 
and quantities - up to 304 High Rei Twist 

Pin contacts in 4 rows on .050" centers! 
Modular inserts allow the designer to 
specify a combination of contact types 
within the standard .360 x 4.600 shell. 

The H.D.S.M. can be mounted on .500 
centers. It is designed for either surface 
mounting or plated-through-hole mount
ing. Other termination options are avail
able. 

For additional information contact MALeO South Pasadena, (818) 799-9171 

EEM 1988 For manufacturers' sales offices, see yellow pages 8'1017 



HEARST ENGINEERING SOFTWARE 

ICMASD .•• IC Alternate Source Directory If you've used the IC MASTER, you 
know what the Alternate Source Directory is. Engineers tell us that it's one ofthe most valuable sections of the 
Maste[ The Alternate Source Directory ... ASD ... is now available in floppy disk 
form. 

The electronic ASD is FAST! Just ask a question and the answer pops up in a 
split second. 

The electronic ASD is flEXIBLE! You can add ICs and you can add comments. 
You can add part numbers, prices, technical notes or anything else you like. 

You can customize the ASD to fit your needs and the needs of your company. . 
Order the 1988 Alternate Source Directory for your AT, Xl or compatible. We'll .. 

send you two floppies and a very simple piece of printed documentation. Download the floppies and you're in 
business. All you need is a hard disk. 

EEMANGE .•• for engineering managers Developed by the publishers of EEM! 
Electronic Engineers Maste~ EEMANAGE is a software program designed to make life easier for engineers and 
engineering managers. 

EEMANAGE does many things: 1. Develops Bills of Materials 2. Assigns Part 
Numbers logically 3. Manages Engineering Inventories 4. Issues Purchase 
Requisitions 5. Relieves Engineering Inventories 6. Manages a Parts Storage 
System 7. Issues Engineering Change Notices 8. Interfaces with dBaselll+ 
Programs. 

EEMANAGE is completely menu driven. It is simple to understand and operate. 
Any competent secretary can be up and running on EEMANAGE in minutes. 

Order EEMANAGE for your AT, Xl or compatible. We'll send you one floppy and brief, very user friendly 
documentation. 

The basic price for ICMASD or EEMANAGE is $149.50 each and includes floppy disk(s) and complete program 
documentation. 

For immediate shipment you can order ICMASD or EEMANAGE on your VISA or MasterCard credit card simply by 
calling Marie Botta at (516) 227-1300. 

To order by mail send your purchase order to: 

Hearst Business Communications 

645 Stewart Avenue Garden City, NY 11530 Att: Marie Botta 
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NCG part number. The military part number shall consist of the letter "M", the basic document 
number, and an assigned dash number as shown in the following: 

M 39010/02 A lRO K S 

T T T T T T 
Military Document Class Inductance Inductance Failure 

designator sheet tolerance rate level 
number 

Class. The classes of coils denoting the maximum operating temperatures are identified by a 
single letter in accordance with MIL-C-39010 slash sheets. 

Maximum operating temperature 

Class 

A .. _---
B _ .... -

BROAD LINE __ _ 
There's a Nytronics Inductor 
to meet every need from O.lOuH 
to 180kuH. 
With sizes ranging from the world's 
smallest shielded inductor to the 
most complex variable inductor ... 
shielded, unshielded and variable, 
in hundreds of off-the-shelf values 
... it makes good sense to check 
first with Nytronics or your local 
distributor. 

Temperature 

105°C 
125°C 

FIXED SHIELDED INDUCTORS 

Super Wee Ductor 

MS75087, MS75088, MS75089 

MS90537 

Super Wee Wee Ductor MS21399-21401 

Wee Ductor 

Wee Wee Ductor 

Pee Wee Ductor 

Pee Cee Ductor 

SDD 

~~N!~c~~k 
(803) 393-5421 - TWX 810-665-2182 

2440 

Inductors 

HI-REL ... 
Nytronics Inductors are fully qualified 
to the established reliability spec 
MIL-C-39010 in styles /l through /l0. 
But, Nytronics Inductors also meet 
the requirements of a higher authority! 
They are widely used in heart pacers 
to provide RF protection .... It's a 
life or death matter .... Literally. 

AVAILABILITY ... 
Off-the-shelf from a distributor near you. 

UPDATE 
UNITS HOURS: 579, 703, 590 
Date: 6-30-88 

New High Reliability Qualification 

MIL-C-39010-1 MIL-C-39010-6 

MIL-C-39010-2 MIL-C-39010-7 

M IL-C-3901 0-3 MIL-C-39010-8 

MIL-C-39010-4 MIL-C-39010-9 

MIL-C-39010-5 MIL-C-39010-10 

FIXED NON-SHIELDED INDUCTORS 
Deci Duclor 
Mili Duclor 
MS75083, MS75084, MS75085 

RFC-SS MS18130, MS14046, MS90538 
RFC-S MS21389. MS21390 
MS75008. M875101, MS90539 
RFC-M MS21388 
RFC-L MS21380 
Pee Dee Duclor 

VARIABLE INDUCTORS 
Wee Vol (Shielded) MS21381, MS21402 
H Wee Vol (Shielded) MS21381, MS21402 
VIV (Non-Shielded) 
VIH (Non-Shielded) 
Adjustoroids 

EEM 1988 For manufacturers' sales offices, see yellow pages 8-1019 



RELATIVE QUANTITY SYMBOLS PREFIXES FOR SI UNITS 
'f:. not equal to Multiple Prefix Symbol 

approximately equal to 
ex proportional to 1012 tera T 
< smaller than 109 giga G 
:::; smaller than or equal to 106 M « much smaller than mega 

> larger than 103 kilo k 
~ larger than or equal to 10-3 milli 

much larger than m » 

- identical to or equivalent lo-ti micro ~ 

i increases 10-9 nano n 
,l, decreases 10-12 pico p 

Quantity Symbol SI Unit Symbol Derivation 
acceleration a m s-2 velocity/time 
acceleration due to g m s-2 velocity/time 

gravity 
amount of substance n mole mol mole fraction (n) used 
amplification factor Ii a ratio 

angle 8l>CjJ l>!l I 

angle of incidence degree or radian 

angle of refraction r degree or radian 

angle, Bragg e number 

angle, critical c degree or radian 

anode slope resistance RA ohm 0 !Wa/!!.Ia 

area A metres squared m2 I x b 

atomic number Z a number number of protons 
Avogadro constant L,NA number 
breadth b metre m fundamental unit 
capacitance C farad F charge/p.d. 

charge, electric Q coulomb C current X time 

charge on electron e coulomb C 1·6 x 10-19 C 

conductance G ohm-l 0-1 reciprocal of resistance 
current, electric I ampere A fundamental unit 

decay constant 'A a ratio 

density p kgm-3 mlV 

distance along path s metre m fundamental unit 

efficiency 1) a ratio work output/work input 

electrochemical equiv. z g C-I mass/charge 
electromotive force E volt V energy/charge 
electron e 
energy E joule J Nm 

energy, kinetic Ek joule J N m. Ek = 1/2mu 2 

energy, potential Ep joule J Nm. Ep =mgh 
Faraday constant F coulomb mol- l C mol-l 96,500 C mol-l 

field strength, electric E Vm-l potential gradient: p.d/dist. 

field-strength magnetic H ampere-turns current x no. of turns 

flux, magnetic ct> weber Wb e.mJ/rate of change of flux 

flux density B tesla T flux/area 
focal length f metre m 
force F newton N kg m s-2 

free energy !!.G joule 

frequency f hertz Hz oscillations/time 
gas constant r joule J energy 
half-life,radioactivity t1l2 second fundamental unit 
heat capacity C J K-l quantity of heat/temp. rise 

heat of reaction !!.H joule J heat energy 

heat capacity, specific c J K-I kg-1 heat capacity/mass 
heat, quantity of q joule J energy 



Quantity Symbol SI Unit Symbol Derivation 
height h metre m fundamental unit 

image distance u metre m fundamental unit 

inductance, mutual M henry H induced e.mJ./rate of change of current 
inductance, self L henry H 
intensity of radiation 1 a number 
latent heat L joule quantity of heat 
latent heat, specific I J kg-I quantity of heat 

latent heat, molar Lm joule mol -I J quantity of heat 
length I metre m fundamental unit 
magnetizing force H ampere-turns 
magnetic moment m Wbm torque in unit magnetic field 
magnification, linear m a ratio 
mass m kilogramme kg fundamental unit 
mass number A a number number of neutrons + protons 
molar volume Vm (dm3 ) volume of I mole 
molar solution M a ratio moles/drn3 

moment of force Nm force x perp. distance 

neutron number N a number number of neutrons 
number n 
number of molecules N 
number turns on coil n a number 
number order spectrum p a number 
object distance u metre m fundamental unit 
peak current 10 ampere A see current 
peak e.mJ. Eo volt V see e.m.f. 
period T second fundamental unit 

permeability /1 Hm-I henry/metre 

permeability, vacuum /10 Hm-I 

permeability, relative /1r a ratio /1 = JL 
/10 

permittivity 10 Fm-I farad/metre 
permittivity, vacuum eo Fm-I farad/metre 

permittivity, relative lOr a ratio Er =!: 
eo 

potential, electric V volt V energy/charge 
potential difference V volt V enerfY /charge 
power p watt W J s-

pressure p pascal Pa N m-2: force/area 
radius metre m fundamental unit 
reactance X ohm n EJlo 
refractive index n a ratio 
resistance R ohm n p.d./current 

resistivity, electrical P ohm-metre resistance x length 

relative density d a ratio Psub/Pwater 

r.m.s. current Ir.m .s ampere A see current 
r.m.S. voltage Vr.m.s volt V see e.m.f. 
slit separation metre m fundamental unit 
tension T newton N see force 

temperature, Celsius e degree C °C from kelvin 

temp. interval e degree ° or K 

temp. absolute T kelvin K fundamental unit 
thickness d metre m fundamental unit 
time t second fundamental unit 
torque T Nm see moment 
turns ratio T a ratio nsec/nprim 
(unit of electricity) kWh kilowatt x hour 

velocity u,U ms- I distance/time 

velocity, angular OJ second- I s-I angle/time 

velocity, e.m.waves c m s-I 

velocity of sound u m s-I 

volume V metre cubed m3 I xb x h 

wavelength ').. metre m fundamental unit 

work w joule J force x distance (Nm) 
weight W newton N kg m s-20r mg 
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Telephone (215) 426-9105 • Telex 834245 
FAX (215) 426-2836 

MIL-T-21038/27/MIL STO 15538 INTERFACE TRANSFORMERS ____ _ 
SUMMARY SPECIFICATIONS 
Droop ................................................ :s 20% 

NOW AVAILABLE AS QPL STANDARD 21038/27 
FOR USE IN MIL STD 1553B APPLICATIONS 

Impedance 2: 3K!l ............................ - 55° to + 130°C 
Overshoot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ± 1 V Peak max 
Common Mode Rejection (CMR) ........................ 2: 45db 
Frequency Range-No Load ................... 75 KHz to 1 MHz 

~:3 ~i 
HIPOT = 100VRMS 
IR> 10K"'G (2 @ 250vDc 

MIL·T· PART NO. 

21038/27-01 01553-1 

21038/27·02 01553-2 

21038/27-03 01553-3 

21038/27-04 01553-4 

21038/27-05 01553-5 

] 
1 • 

[ 
HIPOT = 100V ... s 
IR > 10K .. ,,; (2 @ 250vDC 

MIL-T· PART NO. 

21038/27-05 01553-20 

5:-l IE6 
::J I : 

HIPOT = 100V~ .. s 
IR > 10K .. ,,; (} @ 250vDC -

MIL-T· PART NO. 

21038/27-0S 01553-21 

21038/27-07 01553-22 

21038/27-08 01553-23 

21038/27-09 01553-24 

0 1 
1 : T 
~.625mak_1 

TURNS RATIO 

1eT: 1CT±3% 
1CT: .707CT ±3% 

1.4CT: 1CT ±3% 
2CT: 1CT±3% 

1.25CT: 1CT ±3% 
1.SSCT : 1 CT ±3% 

2.3CT: 1CT ±3% 
3.2CT: 1CT ±3% 

2.12CT: 1CT 
1.5CT: 1CT 

0 1 
' 3 I 

f---.500rna'-i 

TURNS RATIO 

1 : 1.41 +3% 

0, :1 
, 2 I 
~.500m8.1!_1 

TURNS RATIO 

1CT: 1CT ±3% 

1CT: 1.41CT ±3% 

1CT: 1.66CT ±3% 

1CT :2CT ±3% 

T~ A-

t 
.375 ®T~ r .500 #24 

I 

.2~:~Pl=l1 J:= 
PRI· SECOND· % CMR uA" 

MARY ARY DROOP (Typical) (Max.) 

1·3 4·8 4 51dB .300 
1-3 5-7 

1-3 4·8 4 49dB .250 
1-3 5-7 

1·3 4-8 8 48dB .250 
1-3 5-7 

4-8 1-3 12 50dB .300 
5-7 1-3 

4-8 1-3 20 Max. 45dB .250 
5-7 1-3 

T 
.250 rna, 

t 
.375 

I _400_ 

PRIMARY SECONDARY 

1-2 3-4 

mi~'834-l 
.3 , I _400_ 

PRIMARY SECONDARY 

1-5 2-6 

1-5 2-6 

1-5 2-6 

1-5 2-6 

n~ 
AWG 
#24 

% 
DROOP 

10 

% 
DROOP 

10 

6 

12 

12 

1_ 20-1 

CMR 
(Typical) 

50dB 

m·OB 

.1. 

T 
~ AWG 

#24 

\-200-\ 

CMR 
(Typical) 

50dB 

50dB 

52dB 

50dB 

Technitro.1 products: Manchester encoder/decoders. pulse transformers • 
data bus couplers. pulse-width regulators. delay lines including digital, 
fixed-constant-distributed, fixed-lumped-constant, programmable, and trim
mer types· transformers including audio, autotransformer, chopper, constant
voltage, dc-to-dc conversion, decade, differential, discriminator, driver, 
ferroresonant, filament, 400 Hz, high-voltage, input, instrument, interstage, 
inverter, isolation, magnetic-amplifier, matching, microminiature, micro-

phone, mlxong, modulation, output, plate, power, pc-mounting, pulse, rf, 
rectifier, reference, Scott T, servo, synchro-control, telephone-coupling, 
toroidal, transistor, voltage-dividing, voltage-regulating, voltage-stabilizing, 
wide band, MIL-audio, MIL-power, MIL-rf, and MIL-pulse, and MIL-variable 
types. saturable reactors. filter reactors· square-wave oscillators· mag
netic amplifiers' coils including foil-wound, high-Qllow frequency, toroidal, 
and transformer types. 

B·1022 For manufacturers' sales offices, see yellow pages EEM 1988 



2440 MILITARY COMPONENTS 2440 

Technitrol 
MILITARY Hi-RELIABLITY DELAY LINES 

FOR MORE DETAILS SEE OUR PAGES A-1620-A-1628 
OR CONTACT FACTORY FOR COMPLETE DELAY LINE 
CATALOG NO. 1001A, OR FOR SURFACE-MOUNT, 
CATALOG NO. 1002SM. 

ACTIVE CHIP CARRIER 

l-~P

='=-7~---1----'= 110 MAX 

""'R~ 

BJTTLDL 

20 TAP 

~ 
p~ :a.o1i 
GBTTLDL 

STANDOFFS 
OPTIONAL 

LF20 

CTTLDL 

GCTTLDL 

1 ~ ,080 115 MAX. for passive 

I ~¢~ : '" MAX ,,, "'". 
lb!b ~ 
:.~, ~-Wo~ ~-~ 

14 PIN DIP ULTRA STABLE 1% DELAY VARIANCE 

PULSE WIDTH REG. 
TEMP. & VOLTAGE 
COMPENSATED 

JBI 
050 -~ 

MM" ±~o .012 

STTLDL 

DELAYED PULSE WIDTH 
REGULATOR 

~Td2------l I---Td4~ 
~Tdl~ : l=r<s!--' : , , 

, . 

~ 

Technitrol products: Manchester encoder/decoders· pulse transformers -
data bus couplers - pulse-width regulators - delay Unes including digital, 
fixed-constant-distributed, fixed-lumped-constant, programmable, and trim
mer types- transformers including audio, autotransformer, chopper, constant
voltage, dc-to-dc conversion, decade, differential, discriminator, driver, 
ferrore80nant, filament, 400 Hz, high-voltage, input, instrument, interstage, 
inverter, isolation, magnetic-amplifier, matching, microminiature, micro~ 

1952 East Allegheny Avenue 
Philadelphia, PA 19134 
Telephone (215) 426-9105. Telex 834245 
FAX (215) 426-2836 

Technitrol Delay Lines have been selected by m~ny military 
programs because they are unmatched in performance and 
reliability. Designed primarily for high-performance applica
tions, the STTLDL has high output stability over a wide range 
of temperature and input-voltage variations. 

PASSIVE CHIP CARRIER 

BF10 

20 TAP UP TO 2"s 

'50--1 

·rl::·~:~::J 
l00-U-,3EQUElISpaC8sat.,oo '" "300~ 

MAX, IOlal nO(l accurn. 

TTL PROGRAMMABLE 
800 

-lr-.~MAX. 

0''''''''''''''''''.'1 

1 
j L ,,~~H.5)(6)(7)(8) 

lor'6Pi~~~~~~~ 
25 lor 14 pins 

10K ECL!PROG. 

r-~MAX-1 
~ 
375 

LA~!-.Tr7 __ .....,.,rn~ 

'00 
MAX, 

(1) (ei 

1 L'c:::J' 'r MAX .. 290 

j ..L. I I , I 

(16) (9) 

f------'"'-----j 

1 l-Ji~. ,115 MAX, lor paSSive, 

I TV' : "5 MAX '0,"";.-

lb!b ~ 
~~,~~~ ~~ 

.200 
MAX. 

CF10 

~ 035 

dV'" <>.~4 
s.~\1 [y.;;~O::=:-1 T 013 - alseatlngplane .100. 

009 MIN 

LF20 

-L 
~-.i50 
~MAX 

L~~cr-
435 020 

100K ECL! PROG. 

r=1 I 
,I,J- u uuuuuuuuuu '" 
~ r-:g~~ -! r:aso TYP 

~r----~~-----I 
500,ill I I 
M1X'.3~~~~=f~~~~ 

Ml~.~ 

phone, mixing, modulation, output, plate, power, pc-mounting, pulse, rf, 
rectifier, reference, Scott T, servo, synchro-control, telephone-coupling. 
torOidal, transistor, voltage-dividing, voltage-regulating, voltage-stabilizing, 
wideband, MIL-audio, MIL-power, MIL-rf, and MIL-pulse, and MIL-variable 
types. saturable reactors· filter reactors· square-wave oscillators· mag
netic amplifiers - coils including foil-wound, high-Qllow frequency, toroidal, 
and transformer types. 

EEM 1988 For manufacturers' sales offices, see yellow pages B·1023 
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Technitrol 1952 East Allegheny Avenue 
Philadelphia, PA 19134 
Telephone (215) 426-9105. Telex 834245 
FAX (215) 426-2836 

MIL-STD-1553B DATA BUS COUPLERS ______________ _ 

All Technitrol data bus couplers incorporate QPL transformers 
and meet all the requirements of MiI-Std-1553B. 

Summary Specifications 
Droop ........................................ $ 20% 
Impedance e:=: 3Kfl . . . . . . . . . . . . . . . . . . . .. - 55° to + 130°C 
Overshoot ............................ ± 1 V Peak max 
Common Mode Rejection (CMR) .............. ~ .. e:=: 45db 
Frequency Range-No Load ............. 75 KHz to 1 MHz 

For complete 15538 transformer and coupler information, 
call or write for Catalog No. 2001A. 

Cable:~9uipp~d Couplers: 
• Use QPL coupling transformers. 
• Industry's smallest and lightest bus couplers. 
• EMI and EMP shielding standard. 
• Allow direct installation in cable runs and wire-bundle mounting. 
• Permitdecreased stub lengths. 

Two port: (one bus/one stub) 

• Supplied with flying leads of specifiable length and shielding. 
• Cable terminations with contacts or cable-end connectors 

available. 
• Immersion protection available, compliant with Mil-Std-81O. 
• Provide high installation-positioning flexibility. 

~ EJ~:. 
LENGTH 

FROM 1.4 MAX. 
ORDERING 

, 
I 
I 
I 
I 
I 
I 
I ~PECIFY+- -1 

TABLE ORT I L _______________ ~ 

:...-...c:::I p.--t~ SHIELD 
• = IF REaUIRED 

Weight: 16 grams typical; cable not included. 

Three-port: (two bus/one stub) 

~ §~~ 

~~~r4-"4MAX.-1 ORDERING 
TABLE 

:...-...c:::I p.--=-----.t ~ SHIELD 

Technitrol products: Manchester encoder/decoders' pulse transformers • 
data bus couplers' pulse-width regulators. delay lines including digital, 
fixed-constant-distributed, fixed-lumped-constant, programmable, and trim
mer types. transformers including audio, autotransformer, chopper, constant
voltage, dc-to-dc conversion, decade, differential, discriminator, driver, 
ferroresonant, filament, 400 Hz, high-voltage, input, instrument, interstage, 
inverter. isolation, magnetic~amplifier, matching, microminiature. micro:-

o = IF REaUIRED 

Dimensions provided in inches. 

phone, mixing, modulation, output, plate, power, pc-mounting, pulse, rf, 
rectifier, reference, Scott· T, servo, synchro-control, telephone-coupling, 
torOidal, transistor, voltage-dividing, voltage-regulating, voltage-stabilizing, 
wideband, MIL-audio, MIL-power, MIL-rf, and MIL-pulse, and MIL-variable 
types· saturable reactors. filter reactors. square-wave oscillators· mag
netic amplifiers' coilS including fOil-wound, high-Qllow frequency, toroidal, 
and transformer types. 

B·1024 For manufacturers' sales offices, see yellow pages EEM 1988 



MILITARY COMPONENTS 

Technitrol Mil-Spec delay lines, 
bus couplers, and transformers. 

They perform to spec. 

Technitrol military-grade components do what they're supposed to - meet the specifica
tions required, are tested for full compliance, and are shipped with our outstanding reputa
tion behind them. Compare our randomly picked samples with others. You'll see how 
Technitrol stacks up. 

Active delay modules and passive 
delay lines 
• Ultra-stable delay modules for TTL, Schottky 

TTL, FAST, and low-power Schottky TTL 
circuits. ±1 % repeatability over -55 to + 125°C 
at rated voltage input ±10%. Such outstanding 
stability available only from Technitrol. 

• 5 to 500 ns delays. 
• Several high-performance TTL and ECl 

modules with -55 to +125°C temperature range. 
• Programmable modules available. 
• J-Iead, gull wing, and flat-pack. 
• High-performance passive delay lines. 
• Now - QPL to Mil-Std-790 for Established 

Reliabilityl 

Mil-Std-21 038/27 
Mil-Std-1553 data-bus interface 
transformers 
• Meet Mil-Std-1553B. 
• Meet MAC Air specifications A3818, A5690, 

A5232, and A4905. 
• Surface-mount and flat-pack available. 
• Wide selection of standard models. 
• Custom designs. 

Mil-Std-1553 data-bus couplers 
• Single- and dual-stub-terminal models. 
• Single- and dual-bus-terminal models. 
• Use of our Mil-Std-1553 interface transformers 

within the couplers provides a large choice of 
coupling characteristics. 

MIL-T-21 038 pulse transformers 
• Grades 5 or 7, Class S, life expectancy X. 
• Surface-mount and flat-pack available. 
• Wide selection of standard models. 
• Custom designs. 

MIL-T -27 transformers, 
Grades 4, 5, and 6 
• Scott T. 
• High-voltage. 
• High-voltage pulse. 
• 400 Hz. 
• Voltage-regulating/ferroresonant. 
• Custom, to your specifications. 

Technitrol 
1952 East Allegheny Avenue 
Philadelphia, PA 19134 USA 
Telephone (215) 426-9105 
Telex 834245 
Fax (215) 426-2836 

Technitrol products: Manchester encoder/decoders • pulse transformers' data bus couplers' pulse-width regula
tors • delay lines including digital, fixed-constant-distributed, fixed-lumped-constant, programmable, and trimmer 
types' transformers including audio, autotransformer, chopper, constant-voltage, dc-to-dc-conversion, decade, dif
ferential, discriminator, driver, ferroresonant, filament, 400 Hz, high-voltage, input, instrument, interstage, inverter, 
isolation, magnetic-amplifier, matching, microminiature, microphone, mixing, modulation, output, plate, power, 
pc-mounting, pulse, rf, rectifier, reference, Scott T, servo, synchro-control, telephone-coupling, toroidal, transistor, 
voltage-dividing, voltage-regulating, voltage-stabilizing, wideband, MIL-audio, MIL-power, MIL-rf, and MIL-pulse types 
• saturable reactors • filter reactors' square-wave oscillators • magnetic amplifiers • coils including foil-wound, 
high-Q/low frequency, toroidal, and transformer types. 

For manufacturers' sales offices, see yellow pages 8·1025 



CONFERENCE-LINE INTERCOMMUNICATIONS 
TW Intercom System 
A high performance two-wire con
ference-line (party-line) intercom
munication system designed for 
use in broadcast, teleproduction, 
aerospace operations, and indus
trial applications. 

User Stations 

o Eight different packages available 
o Headset and headset/speaker stations 

available 
o Each station (10,000 ohms) bridges the 

line (200 ohms) 
o Up to 75 units on a line without loading 
o Two channels on three-conductor cable 
o Full-duplex operation: simultaneous talk 

and listen to and from each station 
o Powerful headphone amplification 
o Dynamic andlor carbon headset 

capability 
o Mic-Ievel limiting 
o 12-volt power operation capability 
o Many options available 

Power Supplies 

o PSB powers 12 user stations 
Two channels - one dry channel at 200 

ohms audio impedance-one powered 
channel at 32 volts at 200 ohms audio 
impedance 

o PS31 powers 30 headset user stations 
Three powered channels at 32 volts at 
200 ohms audio impedance 

System Interface Units 

o Interface between two-wire, three-wire, 
and four-wire lines 

o Works with virtually any impedance, level, 
or type of line 

Special Designs 

o A number of standard products are 
available for special applications including 
station-isolate, source assignment, retrofit 
user stations, multiple channels, etc. 

o Modified standard product and custom 
products available to customer 
speCifications 

INTRINSICALLY SAFE / MULTI·CHANNEL 
GROUND SUPPORT INTERCOMMUNICATIONS 

les lOOA Central Electronics 

Fuel Tank Entry Intercom System 

Self-standing battery-backed I/C system 
ihtended for use with up to 10 ground 
support personnel; normally, 5 outside and 
5 inside fuel tank. (System includes exter
nally controllable alarm tone.) Applications 
include military and commercial aircraft fuel 
tank entry and ground support intercom
munications. Custom product and systems 
available to meet customer specifications .. 

8·1026 

TCC100 Test Control Electronics 

Non-Hazardous Area 
Intercom Systems 
Conventional multi-station, multi-channel 
and single-channell/C Systems for use in: 
o simulators 
o test flight operations 
o ground test firing ranges 
o mobile communications centers 
o trainers 
o aircraft assembly and test 
o satellite tracking operations 

MPS100 Nose Pit Switch Box HCU265 Headset Station 

Hazardous Area Intercom Systems 

Portable and permanent installation ground 
support I/C equipment for checking out 
systems on fueled aircraft: 
o Manufacturing support equipment for 

aircraft assembly 
o Preliminary checkout and test 
o Ramp operations - final checkout 

(typically interfaced with conventional 
non-hazardous I/C system) 

For manufacturers' sales offices, see yellow pages EEM 1988 
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F SERIES 
MILITARY CONNECTOR 

HISTORY AND FACILITIES 
Texas Instruments Connector Systems Department, an established 
vendor of high performance two piece printer circuit connectors, 
had serviced the MIL-C-55302 connector industry from the main 
Attleboro, Massachusetts site until 1979. At that time the new 
Mansfield facility was acquired and is set in one of the northeast's 
major new business complexes. 

F SERIES PRODUCTS 
10-70 Position (2 Rows) 
• Straight plugs 
• Right angle plugs 
• Straight receptacles 
• Right angle receptacles 
.15 sizes available 

50-160 Position (3 Row) 
• Straight receptacles 
• Right angle plugs 
• 7 sizes available 

90,100,120 Position (2 Row) 
• Straight receptacles 
• Right angle plug 
• 3 sizes available 

Speciality Connectors 
• Single row (3-22 positions) 
• Crimp pin and socket (10-70) 
• 114 pin platform 
• Quarter round series 
• Others 

(All connectors available with and without mounting ears) 

AVAILABLE FEATURES 
All connectors produced to MIL-C-55302 requirements. 

• A variety of low and standard insertion force gold plated con
tacts are available. 

• Available in diallyl phthalate or Ryton R4 molded body 
insulators. 

• Hardware available in either stainless steel or a mil-approved 
alloy alternative. 

• All connectors may be selectively loaded. 
• Combinations of various styles, materials and sizes total in the 

millions. 

The wide selection of body styles, contact designs, and assembly 
hardware available in this connector line means custom connec
tors designed to meet the needs of many applications. 

APPLICATIONS 
There is a wide range of possible electronic applications for TI 
Military connectors: 

• Civic and Military Avionics Equipment 
• Military WeaponrylElectronics 
• Communications - Airborn and Ground Based 
• Data Processing 
• Missiles 
• Aerospace Electronics 
• Instrumentation 
• Ground Support Equipment 
• Radar Electronics 

For further information write or call: 
Texas Instruments Incorporated 
Connector Product Marketing, MS 14-3 
Attleboro, Massachusetts 02703 
Tel: (508) 699-3800, Ext. 5234, 5370, 5338, 5242 

TI invented the integrated circuit microprocessor, and the 
microcomputer which have made TI synonymous with 
reliability, affordabilityand compactness. The F Series Con
nectors carry on Tl's tradition of technology leadership. 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 

TEXAS • 
INSTRUMENTS 

34 Forest Street • Attleboro, Massachusetts 02703 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1027 



2440 MILITARY COMPONENTS 

UHD, ULTRA HIGH DENSITY 
TWO-PIECE, SMT, MILITARY CONNECTOR 

More programs have begun to use surface mount packaging 
techniques in order to save space and weight. The choice of con
nectors available to implement these designs is limited. 

A major effort in the connector industry has been to develop a 
connector for the 3/4 ATR (size 6) line replaceable module (LRM). 
Tl's Micro Electronics Packaging Department of the Defense 
Systems and Electronics Group and TI's Connector Systems 
Department have jointly developed the UHD family of surface 
mount connectors for LRM applications. The UHD connector is 
sized for the 3/4 ATR card. Optimum sizing provides a maximum 
of 344 contacts. The basic connector is of molded construction 
and is adaptable to fiber optic or coax contacts. It is designed to 
provide minimum card spacing where pin shielding is not re
quired. A metal shell version is available. The uniquely designed 
motherboard (receptacle) connector utilizes an integral termina
tion "organizer" and provides for plus or minus .020" lateral float 
with minimum force during the thermal clamping cycle. This in
sures intimate surface contact at the chassis to card thermal in
terface. Limited UHD production and preliminary specifications 
are now available. DESC drawings are now being initiated. Se
cond sources are being secured at this time. The connector is 
available in half-length sizes with 172, 128, or 84 pins and full 
length sizes with 344, 256, or 168 pins. 

DESIGN FEATURES: 
3 Amp current rating 

Maximum of 344 high reliability screw machine contacts 

Selective loading for optimum flexibility 
2 oz. average mating force contacts 

Full and half size versions 

Stackable on 0400 inch centers 

Designed to meet Mil-C-55302 requirements 

Standard Mil-C-55302 hardware for 1000 keying positions 

Surface mount daughtercard with alignment tooling availability 
Thru hole motherboard mounting with integral lead organizer 

High performance Ryton insulator material 
Compatible with vapor phase reflow ( + 230 0 C) 

.020" lateral adjustment capability 

2440 

ADDITIONAL FEATURES 
Metal shells For more information about this family of connectors, contact: 

Interfacial seal 

Fiber optics 

Coax contacts 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 

8·1028 

Texas Instruments Incorporated 
CSD Marketing, MS 14-3 
Attleboro, Massachusetts 02703 
Tel: (508) 699-3800, Ext. 5234, 5370, 5338, 5242 

TEXAS ..•. 
INSTRUMENTS 

34 Forest Street • Attleboro, Massachusetts 02703 

For manufacturers' sales offices, see yellow pages EEM 1988 
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TWO-PIECE MILITARY CONNECTOR PRODUCTS 
.075" CENTERLINE x .0375" OFFSET STRAIGHT 
AND RIGHT ANGLE PLUGS, STRAIGHT RECEPTACLES 

An increasing number of new programs are being designed 
which exceed the traditional .100<tMIL-C-55302 product offerings. 
Also, mature programs are being redesigned which will require 
increased I/O capability in the same or less available space. 

In orderto meetthe needsoftoday's designer, Texas Instruments 
has begun introduction of a new .075" centerline military 
connector series. 

The wide selection of body styles, contact designs, assembly 
hardware, selective loading, and special variations available 
provides maximum flexibility. 

The MIL-C-55302 qualification has begun and slash sheet 
approval is expected during 1989. 

Samples and specifications are available now! 

DESIGN FEATURES 
A. Materials and Finishes: 

1. Contact area: 
a. Beryllium copper per QQ-C-530, base material 
b. Gold plate, 50 microinch minimum, per MIL-G-45204-

Type II, Grade C, Class I, over nickel in contact engage
ment area, 20 microinch min. on termination. Selective 
plating options available. 

2. Insulator: Polyphenylene sulfide molding compound - per 
MIL-C-55302 

3. Hardware: Stainless steel or non-corroding alloy per 
MIL-C-55302 

B. Performance: 
1. Contact rating: 3 AMPERE 
2. Test Voltage: 

700 Vrms 60Hz at sea level 
200 Vrms 60Hz at 70,000 ft. altitude 

3. Oversize pin exclusion: .034 diameter test pin 
4. Insulation Resistance: 4000 Megaohms min. at 500 VDC 
5. Durability: 500 mating - unmating cycles 
6. Contact Resistance: .010 ohms max. avg., .020 ohms 

individual max. 
7. Insertion/withdrawal forces for socket contacts: 2.0 ounce 

typical insertion force; 0.5 ounce minimum withdrawal 

For more information contact: 
Texas Instruments Incorporated 
CSD Marketing, MS14-3 
Attleboro, Massachusetts 02703 
Tel: (508) 699-3800, Ext. 5234, 5370, 5338, 5242 

Hardware Code 

2 Row/3 Row 

Guide Set AD03 
Fixed Jack Set A010 
Turning Jack Set - .490" length - slotted screw A001 
Turning Jack Set - .700" length - slotted screw A011 

4 Row 

A006 
A005 
A008 
A004 

PART NUMBER SYSTEM 

80 pas. Recep!. } { AAA 080 XXXX XXXX ADO 
80 pas. RIA plug 3 Row - .075 "II. AAB 080 XXXX XXXX ADO 
80 pas. SI. plug AAC 080 XXXX XXXX ADO 

100 pas. Recep!. } { AAD 100 XXXX XXXX ADO 
100 pas. RIA plug 2 Row - .075"11. AAE 100 XXXX XXXX ADO 
100 pas. SI. plug AAF 100 XXXX XXXX ADO 

122 pas. Recepl. } { AAA 122 XXXX XXXX ADO 
122 pas. RIA plug 3 Row - .075"11. AAB 122 XXXX XXXX ADO 
122 pas. S!. plug AAC 122 XXXX XXXX ADO 

152 pas. Recepl. } { AAA 152 XXXX XXXX ADO 
152 pas. RIA plug 3 Row - .075"11. AAB 152 XXXX XXXX ADO 
152 pas. SI. plug AAC 152 XXXX XXXX ADO 

206 pas. Recepl. } { AAA 206 XXXX XXXX ADO 
206 pas. RIA plug 3 Row - .075"11. AAB 206 XXXX XXXX ADO 
206 pas. SI. plug AAC 206 XXXX XXXX ADO 

210 pas. Recepl. } { AAH 210 XXXX XXXX ADO 
210 pas. RIA plug 4 Row - .075"11. AAJ 210 XXXX XXXX ADO 
210 pas. S!. plug AAK 21 0 XXXX XXXX ADO 

'TT 
I Special 

Variation 
Number 

Contact Type Code 

Straight Receptacle Right Angle Plug Straight Plug 
Length 

2 Row/3 Row 4 Row 2 Row 3 Row 4 Row 2 Row/3 Row 4 Row 

.109" AOD1 A024 A017 A005 A028 A008 AD31 

.140" A002 A025 A018 A006 A029 A009 A032 

.172" A003 A026 A019 A007 A030 A010 A033 
Solder A004 A016 - - - A011 A022 
Cup 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
speCifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 

TEXAS • 
INSTRUMENTS 

34 Forest Street • Attleboro, Massachusetts 02703 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1029 



MILITARY COMPONENTS 

V H:RNr1'ECH 
Division of VERN IT RON CORPORATION 

POTENTIOMETE'RS 
employing Vernitech's unique 
conductive film and precious 
metal wipers", respond to wiper 
motions as small as ,000005" 
Rotary Single Tul'D 
Linear, non-linear, sine/cosine available. 
Sizes 0.5", L 0.5" to Dia 5.0", L 1.880". 
Linearity or conformity ± 2% to 0.025%. 
Resistance range lK!l to - 250K!1. 
Rotary Multi-Tul'D 
10 to 100 turns available. 
Sizes Dia 0.5", L 1.5" to Dia 2.0", L 2.625". 
Linearity or conformity ± 0.5% to 0.015%. 

. Resistance range lK!l to 500Kn. 
Unear Motion 
Electrical stroke lengths 1" to 60". 
Linearity or conformity ± 0.2% to ()'01 %. 
Resistance range 25CX1/in to 250Kn/in. 

CLUTCHES AND BRAKES 
(electromagnetic) 
hundreds of models and sizes available from stock, 

Predsion Instrument Type 
Sizes 5, 8, II, 13, 15, and 18. 
Standard length and wafer types. Spring and magnetic. 
Meet MIL-E-5272C. Zero backlash. 
Torque 5 to 150 oz. in. Response time 5 to 142 ms. 
Industrial Types -- open frame 
Sizes 8, 12, 17,22,26. Torque to 75 in. lb. 
Response time 6-30 ms at rated voltage. 
Industrial Types - enclosed frame 
Hybrid or special units designed for particular applications 
when MIL-SPECS and close tolerances are not essential, but 
where having a complete "self-contained" unit is desirable: 
cassette tape decks, analog devices actuators, etc. 
Fail Safe 
Braking action occurs 10 ms after coil is de-energized or 
power fails. Sizes 8, 17, 30, and 45. 
Torque up to 50 in. lb. Zero backlash. Adjustable to 
compensate for wear. 

PRESSURE 

featuring infinite resolution, long life, and high reliability 
through the use of conductive film resistance elements, 
multiple wipers, and direct coupling of pressure sensing 
element to potentiometer wipers. 
Pressure ranges from 0.1 to 10,000 psi in gage, absolute and 
differential types. 
Linearity to ±0.3%. Air speed, altitude and low cost types 
available. 

SYNCHRO CONVERTER 
MODULES 
Tracking Synchro-to-Digital and 
Resolver-to-Digital Converters 
Economy Series VSD/VRD. Precision Series VSDHlVRDH 
Compact, solid state, high performance converters 
employing type 11 servo loops for lag free tracking at rates to 
36000/sec. Resolution 10 bits, 12 bits, or 14 bits. 
Digital-to-Synchro and Digital-to-Resolver 
Converters Series VDS/VDR:Accept shaft angle data in 

form for conversion 'to at accuracies up to ± 4' ARC. 

MOTORS 
Over 1500 Standard Designs or 
Custom Designed to your requirements. 
Synchronous - for laser scanning 
Sizes 5, 8, 11, 15, 18, 20, 25, 35. 
Speeds 100 to 48,000 rpm. 
5 through 1600 Hz. 2, 4, 8, 12 poles. 
Servo 
Viscous damped - sizes 8, 10, 11, 15, 18. 
Speeds 3000 to 10,000 rpm. 
Inertially damped - sizes 8, 11, 15, 18. 
Speeds 3000 to 9500 rpm. 
Stepper 
Sizes 5,8, 11, 15. Stepping angles 7.5°, 15°,45°,90°. 
Stepping rates 100, 110, 125, 130, 175, 180, 225, 240, 
260, 400, 72?i 800, 1000 pps. 
Predsion Motor Generators Sizes 8, 10, 11, 15, 18,23. 
Integrating and Computer Motor Tach,oDlletlers 
Sizes 8, 10, 11, 15, 18.23. 

SHAFT ANCLE ENCODERS 
featuring precision chrome on 
glass discs for highest accuracy. 
Optical Incremental 
VOE 005 - Dia. 0.500". 0.550" L. To 256 pulses ( 
VOE 05 - Dia. 0.500". 0.85" L. To 256 pulses 
VOE ll-Dia. 1.062". L. 1.80". To 1024 pulses 
VOE 015- Dia. 1.510", L. 0.88". To 1080 pulses (modular) 
VOE M15 "Dial Coder" - panel mounted, 1.500" dia. L. 
1. 08" 127-256 pulses 
VOE 023 - Dia. 2.25". L. 80". To 1250 pulses (modular) 
VOEL 023-Dia. 2.25", L. 88". To 1000 pulses (modular) 
VOE 23 - Dia. 2.250", L. l.875". To 1250 pulses 
(available sealed) 
VOE L 23 "Thrift-Line" Dia. 2.250" L. 1.875". To 1024 pulses 
VOE 25 - Dia. 2.500", L. 2.500". To 3000 pulses 
(available sealed) 
Optical Absolute 
VOE 23: Binary, Gray or BCD to 512 counts per tum. 
Counting speed: 3000 rpm. 
VOE 30: Single or multi-tum; Binary, Gray or BCD. To 1024 
counts per tum. Max count (2 19 ) in 512 turns. 
Counting Speed: 30KHz. 
Contacting Absolute 
Sizes 11, 18,23, & 31. Binary, Gray, and BCD. Single or 
multi-tum. Max count (2 19 ) in 2048 turns. 64 to 1024 counts 
per turn. Operating speed 200 rpm max. 

LINEAR 
:i> LINEAR ENCODER 1" 

ENCODERS ! 
BINARY, eRAY OR B.C.D. OUTPUT CODES 
1". 2". 4". 8". 12". 24". 36" and 48" STROKE LENGTHS 
RESOLUTIONS TO 12 BITS. TTL COMPATIBLE OUTPUT 

Tracking Synchro-to-Linear DC Converter Module 
Series VSDCHlVRDCHAccept 3-wire synchro or 4-wire 
resolver input data, convert it to DC analog voltage 
proportional to synchro angle o!,input. Accuracy ± 6' ARC (typ.). 
Tracking Angle Position I~dicator 
VNST-I04: Tracking Synchro-to-Digital Converter, can also 
be used as a control element. Four decade 0.8" red LcD 
display. Display accuracy ± 6' arc (typical). Tracking rate 
36000/sec max. Parallel binary or BDC output. 
Self contained line operated power 

Custom designs available to your specifications. 
Refer to sections 3500, 4750,5500 for additional product listings. 

-V-.J::!.i~ N ~. ~ ·~C~ 300 Marcus Blvd., Deer Park, NY 11729 
~ .,g,a....-;;a. 516-586-5100 • TWX 510-227 -6089 • FAX 516-242-7940 

8-1030 For manufacturers' sales offices, see yellow pages EEM 1988 



VRN CIRCUITRIM® MILITARY TRIMMER POTENTIOMETERS 

MIL-R-27208/MIL-R-39015* WIREWOUND TRIMMERS 

Std. 
Res. (0) 

10-10K 

50-20K 

10-20K 

MIL-R-22097/MIL-R-39035** CERMET TRIMMERS 

Size Series 

1/4" • RJ50 
Square II RJR50 

1/4" RJ26 
square. RJR26 

i I I 
'l ' 

'I,· , 
Square II! 

'i 

RJ24 
RJR24 

Std. 
Res. (0) 

10-1M 

10-1M 

10.,1M 

10-1M 

100-1M 

'Failure rate: RTR12 & RTR22 approved to P level; RTR24 approved to R level 
"Failure rate: Approved to R level 
FOR COMMERCIAL EQUIVALENTS, SEE OUR LISTING IN VOL. A, SECTION 4750 

EEM 1988 For manufacturers' sales offices, see yellow pages 

Termination 

3 PC pin styles, 
flexible leads (top & 
side adjust) 

3 PC pin styles, 
flexible leads (top & 
side adjust) 

2 PC pin styles, 
flexible leads (side 
adjust) 

Termination 

3 PC pin styles 
(top & side 
adjust) 

3 PC pin styles 
(top & side 
adjust) 

3 PC pin styles 
(top & side 
adjust) 

3 PC pin styles, 
flexible leads (top & 
side adjust) 

2 PC pin styles, . 
flexible leads (side 
adjust) 

8·1031 



2450 

ONCE YOU'VE 
SEEN fUJITSU'S AC 
PLASMA DISPLAY, 
YOU'LL TAKE A 
DIMVlfWOf 
ANYTHING ELSE. 

DISPLAYS, READOUTS,& CRTs 

The only way our bright new 
8050 display looks anything 
like the others is through a 
pair of sunglasses. 

That's because the 8050 is 
without a doubt the brightest, most 
readable display in its class. 

It's the first lO-inch, AC-memory, flat 
panel display to deliver 640 x 400 resolution 
with an extraordinary 44 foot-lamberts of 
brightness. Along with a contrast ratio of 
greater than 20:1. All in a package just over 
one inch thick. 

In fact, the only thing more impressive 
than these numbers is looking at the display 
yourself. Tl}en you'll really appreciate its 
exclusive solid black background. And the 
brightness and flicker-free clarity oftext 
and graphics. 

2450 

And what's truly amazing is that you'll 
get this remarkable performance under 
some of the worst possible conditions. Like 
bright sunlight. And viewing angles up to 
120 degrees. 

So if your application calls for the 
clearest images with maximum contrast, 
call us today at 1-800-556-1234, Ext. 238. 
Inside California call, 1-800-441-2345, 
Ext. 238. Or write Fujitsu Component 
of America, Inc., 3330 Scott Boulevard, 
Santa Clara, CA 95054-3197. 

We'll brighten your day. 

~ FUJITSU 
_ COMPONENT OF AMERICA. INC. 

For manufacturers' sales offices, see yellow pages EEM 1988 



I riTiTiil.se!eclion 
l!lillU gUide 

DISPLAYS 

Amperex 6·1037 

AND 6·1038 

Applied Data 6·1041 

DCI 6·1054 

Densitron 6·1052 

DigitraniComputron 6·1055 

Dio-Rey 6·1056 

Endicott Research 6·1063 

Iva Industries 6·1076 

Ledtronics 6·1079 

NEC Electronics 6·1080 

NES, Inc. 6·1083 

Seiko Instruments 6·1085 

Sharp Elctrnc.lDisplay 6·1086 

Shelly Assocs. 6·1092 

Staver 6·1093 

Visual 6·1099 

VL Electronics 6·1103 

EEM 1988 

displays-2450 

CRT 

Power 
Supplies 

Filters 

For manufacturers' sales offices, see yellow pages 8-1033 



2450 DISPLAYS, READOUTS, & CRTs 

ALTAIR ™ LED Displays/Indicators 
For data sheets and prices on items of interest Call 

Altair Corporation offers a complete as
sortment of Numeric and Alphanumeric 
LED Displays compatible with most ma
jor manufacturers. All un.its are available 
in High Efficiency Red, Standard Red 
(GaAsp or Gap), Green, Yellow, and 
Orange. The light output of each unit is 
measured and bin categorized so that 
each shipment or I.ot will not contain 
units extremely high or low in brightness 
for consistent and even product. All units 
shown are completely epoxy encapsu
lated and offer clear, bold segments 
for maximum light output. Call for more 
information on pinouts or complete spe
cifications. We believe you will be com
pletely satisfied with the quality/price 
performance of these products. 

1-800-824-5620 I g::~~':Ia 
818-701-6977 :r:.11:mIa 

Part Numbering System 

2450 

Example: LDA043H09H = Common Anode .43" HI-EFF. Red 7-Segment Display, HP Pin Compatible 

LDX-- C = Common Cathode 
A = Common Anode TYPICAL OPERATING SPECIFICATIONS (Ta = 25°C) 

I J = Dot Matrix 
L = Bar Graph Array 
B = Light Bar 

X 
X---Digit Height 

~ 
~--- Emitted Color 

~-- Package Style and Definition 
I 

X -- Pin Compatibility Code 

Emilled Colors 
R Red (GaAsP) 
G Green 
Y Yellow 
E Orange 
P Red (GaP) 
H Hi-Ell. Red 

Emilled 
Color 

Red (GaAsP) 
Green 
Yellow 
Orange 
Red (GaP) 
Hi-Ell. Red 

G 
H 
T 
L 
R 
I 
F 
S 
A 
N 

VF(V) IV(l£Cd) 
Operation and IF = lOrnA 

V. Mln.(V) Po 
@10mA 

IF(mA) Storage 
Typ. Max. I. = 100",A AP(nm) (mW) Min. Typ. Max. Temperature 

1.7 2.0 3.0 655 50 260 550 30 
2.2 3.0 5.0 567 60 640 1320 30 -40°C 
2.1 3.0 5.0 585 60 600 1250 30 
2.1 3.0 5.0 635 60 670 1400 30 +85°C 
2.0 3.0 5.0 700 60 420 870 30 
2.1 3.0 5.0 635 60 670 1400 30 

Pin Compatibility Codes 
General Instrument 
Hewlett Packard 
Texas Instrument 
Siemens Litronix 
Relac 
lEE 
Fairchild 
Sanyo 
Toshiba 
New Product 

Char. 
~~~~~~~~~~~~~ ___ ~C~om~pa~tI~b~le~S~e~ri~es~ __ ~ ~H~t~.(~ln~')~~~~~====~~L-____ ~C~o~m~p~at~lb~le~S~.~rl~.~8 ____ ~ 

7 SEGMENT - SINGLE DIGIT MODELS 
r-~~-'-~-'r--~~-~~~~~~~~~~~-, r-~~~~~-r---~--~M~A~N~6~XNXvX~S~er~ie=s~--------' .30" 01 T, H TIL3XXX Series, HP5082-7XXX Series .56" 13 G 

.30" 03,04 G 

.36" 06 F 

.39" 07 L 

.40" 08 G 

.43" 09 H 

.50" 11 T 

MAN3XXX Series .60" 14 
FND3XX Series .63" 15 
HD11XX Series .80" 17 
MAN4XXX Series .80" 45 
HP5082-7XXX Series 1.02" 19 
TIL3XX Series 2.30" 38 

7 SEGMENT - MULTI DIGIT MODELS 
TLR32X Series (Dual Digit) 
TLR32X Series (Dual Digit) 
DL72X Series (Dual Digit) 
New 1 Y2 Digit 

HD14101X Series (14 Seg.) 
LR378X Series (Dual Digit 14 Seg.) 

S,A 
I 
H 
G 
I 
N 

SLX16X Series, TLX30X Series 
LR18XX Series 
HDSP-XXXX Series 
Man 84XXX Series 
LR17XX Series 
NEW 2.3 inch 

Man6XXX (Dual Digit) 
Man 6XXX (1112 Digit) 
3 Digit 
4 Digit 

DOT MATRIX ALPHANUMERIC-5x7, 5x8, 8x8 MODELS 

MV5X164 Series, .50" 43 
HDSP48XX Series (0.07" x 0.2") 

LR2057X Series (5 x 7) 
New (8 x8) 
New (5 x8) 

LIGHT BAR 
G I MV5X173 (.25" x .5'1) 

ALTAIR Exchange Corporation. 19205-F Parthenia Street. Northridge, CA 91324 • FAX 818-701-5508. TLX 4945965 
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2450 DISPLAYS, READOUTS, & CRTs 2450 

ALTAIR 1M LED Displays/Indicators 1-800-824-5620Ig~:~~~~ia 
For data sheets and prices on items of interest Call 818-701-6977 ~~W:rnla 

Package Styles 

Single Digit Models 

CASE HT .. 240 
PKG. STYLE 1 

I-- .388 --I 

° I 1--386~ 
0:0 .738 r °il=O 
O::JL 1 I oO:J] 

CASE HT .. 200 
PKG. STYLE 3 

~ASE HT .. 200 
PKG. STYLE 04 

CASE HT .. 304 
PKG, STYLE 9 

CASE HT .. 334 
PKG. STYLE 19 

NOTE: Package drawing sizes are 
not relative or to scale. Consult 
dimension information before ordering. 

CASE HT •. 200 
PKG. STYLE 8 

CASE HT .. 315 
PKG. STYLE 13 

CASE HT .. 415 
PKG. STYLE 45 

CASE HT .. 333 
PKG. STYLE 06 

CASE HT •• 278 
PKG. STYLE 7 

CASE HT .. 315 
PKG. STYLE 11 

CASE HT .. 327 
PKG. STYLE 14 

CASE HT .. 295 
PKG. STYLE 15 

CASE HT .. 330 
PKG. STYLE 17 

CASE HT •. 472 
PKG. STYLE 38 

Multi Digit Models 

HfiBn1"~Blr t~iB1t,ti·dtr HB~BFtl:TBF 
CASE HT .. 284 
PKG. STYLE 21 

CASE HT. .323 
PKG. STYLE 22 

CASE HT .. 315 
PKG. STYLE 23 

CASE HT .. 315 
PKG. STYLE 25 

1------ 1.484-----1 

CASE HT .. 315 
PKG. STYLE 26 

CASE HT .. 315 
PKG. STYLE 27 

rr~°;h 1--.771~ rr- 1
.
oo ~ r n- 1 1:85 --I 

1l~! illllmlW I B B Bu liB B B BJr 
CASE HT .. 270 
PKG. STYLE 28 

CASE HT .. 329 
PKG. STYLE 29 

CASE HT .. 315 
PKG. STYLE 30 

Dot Matrix Models 

CASE HT .• 120 
PKG. STYLE 31 

r.503 --; rOOOOOl 
00000 

'" 00000 0 

~ gg8gg ill 
1000001 

00000 

CASE HT .. 250 
PKG. STYLE 32 

10 Bar Graph Array 

.200 

CASE HT .• 315 
PKG. STYLE 39 

CASE HT .. 315 
PKG. STYLE 33 

CASE HT .. 315 
PKG. STYLE 41 

CASE HT •. 370 
PKG. STYLE 34 

Light Bar 
fo---- .550~ 

~ III 
CASE HT •• 315 
PKG. STYLE 43 

CASE HT .. 315 
PKG. STYLE 42 

CASE HT .• 346 
PKG. STYLE 36 

New Product 
Call For Details 

CASE HT .. 433 
PKG. STYLE 40 

• 2.3" Segmented Alphanumeric Display 
• 16 Segments in Common Anode pinout 
• High Eff Red or Green 
• Suitable for Elevators, Large Signboards 

ALTAIR Exchange Corporation. 19205-F Parthenia Street. Northridge, CA 91324. FAX 818-701-5508. TLX 4945965 
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~~IC MASTER~~ 
BELONGS ON YOUR 

BOOKSHELF 
If you don't have your own IC MASTER, you can obtain your own copy 
by ordering now. Write for your own copy or order by telephone as 
described below. 

IC MASTER is a two-volume set of technical data carefully organized to 
direct the engineer to the integrated circuits and related products that 
are closest to his specific needs. It is the surest and fastest way to find 
the optimum devices to answer an engineering design requirement. By 
ordering now, you won't have to borrow or search for IC MASTER the 
next time you need it. 

Typical Use of Ie MASTER 
Can an engineer find out who makes a 256K dynamic RAM with an 
access time of 120 nanoseconds or faster in less than 30 seconds? 
He can if he turns to the Memory section of IC MASTER and looks for 
the 256K organization (words and bits per word) that he needs. Because 
each device is listed in order of access time, he can easily determine the 
devices that satisfy his speed requirements. 

In the United States only: 
You can order IC Master simply by charging it to your VISA or 
Master Card credit card. To place your order (USA only) call 
now: (516) 227-1300 or (408) 249-6800. 

Or mail your order to 

ICMASTER 
Hearst Business Communications, Inc. 
645 Stewart Avenue 
Garden City, NY 11530 
Att: Marie Botta 

Tell us you "saw it in EEM" and receive a 10% discount. 

ORDER YOUR COpy 
~~~~~NOVV~~~~~ 



2450 DISPLAYS, READOUTS, LAMPS & LIGHTS 2450 

Arnperex® LIQUID CRYSTAL DISPLAYS 
A NORTH AMERICAN PHILIPS COMPANY 

SLATERSVILLE DIVISION 

··!I~···~=···'··c .. 

((IBjI ij~mml U ~B.B;B.B;B.B~~ #~ ~1~~~~~~113 .~ ~ [~~~B:~.B:B.B ~;! ,[~ ®K8=8]~ 
...It!I.-1... __ ., .... 

" ...... ' " I ..l'.'.l. _ __ "'_ ____ _ ____ . ___ ~ 

.. Ju.1... ! »,' • ..u.. L.-.&. .. --1 
LTD 229 LTD211 LTD 262 

LTD 261 LTD 202 LTD 201 

'[~ (~': a B=B B I j Ir~ -
r----"----, 

R~ ! [~~~~~~~~~~~~~~~~ 11 3 ,~~ 118.8.8.8.8.8.8.8.8.8.8.8.8.8.8.8.1\3 ti It:'.a;a.al\i I: II I: I: II .• ..lcl.- L- <p' I .J;ll.. I- -"'- ~J 

_.&1... I..--___ ~~,. ___ ... ~. __ " ______ .. __ ._,,-1 ..M.. C. .. _____ ._-.!!!.. __ ... _____ .J 
LTD 101 LTD 222 I: .. I: LTD 233 LTD 234 

il 
--------- I: I: 

,:,:U~@Jjj 'i{~ ~~~~~~~J R~ ~[~~~~.~]j :fr/.B;B.BJ j :: •• I I: II 
I:: i I: ' $LI-_______ "' ______ ---.-..J ...... 1 " I ...lct.-! .. I 

I: LTD 227 LTD 226 LTD 203 LTD 221 II 

·1 
.. -

~jl [B.B;B.B [, 
I: I •• I: 

I~---j] r~ r·· --lji I: ''''B'BB' .. ~iB.B.B,B,m1 I: __ at" I. 'I 
Ii J ,. " ../.-1-<. ". J ..I?1.L. ~ . J • • LTD 241 LTD 242 LTD 264 LTD 321 

LCDs are shown here at the same relative scale. Codes used In the table below include. 1st col. = I~I~ angle of digits (5",6"); Digits-Number of full digits (3.5 =3';'); Declmal-T = Trailing, L= Leading; 
6.3 mm single glued on pinS = P; E = Elastomer; RF = Reflective; TF = Transflectlve. LTD 351 

Typ Char 
Dlgil Package Op Temp Op I 

nAlmm' Angle Part Number # H W Dec Type OH OL Mode -"I: +C" Vrms Nole 

GENERAL PURPOSE LCD 

6° LTD261R·12 1 76.0 48.0 T P 95.3 76.2 RF 10 60 4.5 15 
6° LTD261R·22 1 76.0 48.0 T P 95.3 76.2 RF 25 80 4.5 10 
6° LTD202R·12 2 12.7 7.0 L P 30.4 27.9 RF 10 60 4.5 15 
6° LTD202R·22 2 12.7 7.0 L P 30.4 27.9 RF 25 80 4.5 10 
0° LTD201R·11 4 6.8 3.7 L E 14.0 23.9 RF 10 60 4.5 15 
6° LTD229R·12 6 12.7 7.0 L+ P 35.4 69.8 RF 10 60 4.5 15 :@3,5 
6° LTD229R·22 6 12.7 7.0 L+ P 35.4 69.8 RF 25 80 4.5 10 :@3,5 
6' LTD211R·11 8 6.0 3.2 T E 20.3 38.0 RF 10 60 3.1 15 2 Indicalors 
6° LTD211R·21 8 6.0 3.2 T E 20.3 38.0 RF 25 80 4.35 10 2 Indicalors 
6° LTD262R·12 8 12.7 7.0 L+ P 35.4 93.8 RF 10 60 4.5 15 ;@3,5,7 
6° LTD262F·22 8 12.7 7.0 L+ P 35.4 93.8 TF 25 80 4.5 10 :@3,5,7 
6° LTD262R·22 8 12.7 7.0 L+ P 35.4 93.8 RF 25 80 4.5 10 :@3.5,7 
5° L TD233R·11 16 6.0 3.2 T E 20.3 69.8 RF 10 60 3.1 15 
5° LTD233R·21 16 6.0 3.2 T E 20.3 69.8 RF 10 60 4.35 10 
6° LTD234R·11 16 6.0 2.5 T E 20.3 69.8 RF 10 60 3.3 22 
6° LTD234R·21 16 6.0 2.5 T E 20.3 69.8 RF 20 70 4.6 15 

SPECIAL PtJRPOSE-CLOCK, CALCULATOR, POS, ETC. 

5° iTD101R·11 3+ 
.. 

8.9 5.08 No E 22.9 50.8 RF 10 60 4.5 15 12124 c/k,al,am,pm 
5" LTD101F·11 3+ + 8.9 5.08 No E 22.9 50.8 TF 10 60 4.5 15 12124 c/k,al,am,pm 
6° LTD222R·12 3.5+ 12.7 7.0 L+ P 35.4 50.7 RF 10 60 4.5 15 :@2,±,10bal 
6° LTD222F·22 3.5+ 12.7 7.0 L+ P 35.4 50.7 TF 25 80 4.5 10 ;@2,±,10bal 
6° LTD227R·22 3.5+ 12.7 7.0 L+ P 35.4 50.7 RF 25 80 4.5 10 :@2,±,10bal 
6° LTD222R·11 3.5+ 12.7 7.0 L+ E 30.6 50.7 RF 10 60 4.5 15 :@2, ± ,1 Obal 
6° LTD222R·21 3.5+ 12.7 7.0 L+ E 30.6 50.7 RF 25 80 4.5 10 :@2,± ,10bal 
6° LTD227R·12 4.5+ 10.0 5.5 L+ P 30.6 50.7 RF 10 60 4.5 15 :@2,3,±,10bal 
6° LTD227R·11 4.5+ 10.0 5.5 L+ E 30.6 50.7 RF 10 60 4.5 10 ;@2,3, ± ,10bal 
6° LTD226R·12 4+ 12.7 6.8 L+ P 30.4 50.7 RF 10 60 4.5 15 :@2,' 
6° LTD226R·11 4+ 12.7 6.8 L+ E 30.4 50.7 RF 10 60 4.5 10 :@2,' 
6° LTD203R·11 4+ 8.0 7.0 L+ E 20.3 38.0 RF 10 60 4.5 15 :@2,.,±,B 
6" LTD203R·21 4+ 8.0 7.0 L+ E 20.3 38.0 RF 25 80 4.5 10 :@2,.,±,B 
6" LTD221R·12 3.5+ + 12.7 7.0 L+ P 30.4 50.8 RF 10 60 4.5 15 :@2,',±,-,BAT 
6° LTD221R·22 3.5+ + 12.7 7.0 L+ P 30.4 50.8 RF 25 80 4.5 10 :@2,',±,-,BAT 
6" LTD241R·12 3.5+ + 17.8 10.0 L+ P 43.0 69.8 RF 10 60 4.5 15 :@2,',±,-,BAT 
6° LTD242R·12 3.5+ + 17.8 10.0 L+ P 43.0 69.8 RF 10 GQ 4.5 10 :@2,.,±,-,BAT 
6° LTD264R·12 5+ 25.0 13.5 L+, p 51.0 114 RF 10 60 4.5 15 'n,error,no sale 
6" LTD264R·22 5+ 25.0 13.5 L+, p 51.0 114 RF 10 60 4.5 10 'n,error,no sale 

DDT MATRIX MODULES (5 x 8) 

, LTN111R·10 1 x 16 5.73 3.07 - - 36.0 80.0 RF 0 50 5V -
LTN211R·10 2x 16 4.86 2.96 - - 44.0 84.0 RF 0 50 5V -
LTN241R·10 2x40 4.85 3.20 - - 33.5 182.0 RF 0 50 ±5V -

I # # I Seg I Seg Package I I Op Temp V 
Typ Char II 

Part Number Seg Rows H W Type OH OL M -"I: +C" rms hAlmm' Note 

LCD BAR GRAPHS 

LTD321R·12 

I 
20 I 2 

I 
5.0 

I 
2.80 5D 35.4 69.8 I RF I 10 60 I 4.5 15 I~'~ LTD351R·11 103+ 2 5.0 0.9 E 26.0 114 RF 10 60 3.1 15 overflow>,~ 

LTD351R·21 103+ 2 5.0 0.9 E 26.0 114 RF 25 80 4.35 10 overflow>,~ 

GEORGE WASHINGTON HWY., SMITHFIELD, RI 02917, 401/232-0500, FAX 401/232-0505, TWX 710-381-8808. 
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2450 DISPLAYS, READOUTS, & CRTs 2450 

ONE OF THE PURDY GROUP OF COMPANIES 

Liquid Crystal Display Modules 
(Alphanumeric and Graphics) 

770 AIRPORT BLVD., BURLINGAME, CA 94010· TEL (415) 347-9916· FAX (415) 340-1670· MCI/TLX 677-1439 (PURDY UW) 

Number of Character/Dot Driving Power Electro-

Type No. Characters/ Size 
Viewing Area Outline Dimension Voltage Consum. luminescent Controller 

Dots (mm) (mm) (mm) (V) (mW) Attachable 
(See Note 1) 

Character Displays with Controller/RAM 
AN0241 16 x 1 3.15W x 7.9H 64.5 W x 13.8 H 80 W x 36 H x 12 0 + 5 4 No 
AN0671 16 x 1 3.15 W x 5.76 H 64.5 W x 13.8 H 80 W x 36 H x 120 +5 5 Yes 
AN0673-JO (AN0671 with LED BACKLIGHTING) -
AN0691 24 x 1 3.2 W x 7.95 H 100 W x 13.8 H 126 W x 36 H x 120 +5 10 Yes 

H044780 
AN0601 40 x 1 3.2 W x 7.95 H 154.8 W x 17.5 H 1B2W x 33.5HX130 +5 10 Yes 
AND491 16 x 2 2.95 W x 4.29 H 64.5 W x15 H 80 W x 36 H x 120 +5 10 Yes or 
AN0501 20 x 2 3.2 W x 5.55 H 83Wx18.6H 116 W x 37 H x 12.50 +5 10 Yes 

equivalent 
AN0771 24 x 2 3.21 W x 5.07 H 93.5 x 16.5 H 118W x 36H x 120 +5 10 Yes 
AN0591 40 x 2 3.2 W x 5.55 H 154.8 W x 17.5 H 182 W x 33.5 H x 130 +5 12 Yes 
AN0731 16 x 4 2.96 W x 4.51 H 61.8 W x 26.6 H 87 W x 60 H x 12 0 +5 17.5 Yes 
AN0721 20 x 4 2.96 W x 4.51 H 76 W x 27 H 98 W x 60 H x 12 0 +5 15 Yes 
AN01001 40 x 4 3.95 W x 5.55 H 199Wx44H 221 W x 76 H x 12.50 +5/-5 - No T6963C 

Graphic Displays with Controller/RAM 
AN01021 120W x 64H 0.44 W x 0.56 H 62.5 W x 43.5 H 85 W x 70 H x 20 0 + 5/- 8.5 35 Yes T6963C 
AN01021-E0 (AN01021 - With Electroluminescent Panel Installed) - T6963C 
AN0682 160 W x 64 H 0.41 W x 0.41 H 75 W x 32 H 125 W x 50 H x 18 0 +5/-12 40 No T6963C 
AN0711A 240 W.x 64 H 0.49 W x 0.49 H 132 W x 39 H 180 W x 65 H x 120 +5/-8.5 60 Yes T6963C 
AND711A-EO (AN0711A - With Electroluminescent Panel Installed) - T6963C 
AN01013 160 W x 128 H 0.56 W x 0.56 H 101 W x 82 H 129W x 104.5 H x 140 +5/-8.5 45 Yes T6963C 
AN01091 240 W x 128 H 0.66 W x 0.66 H 179.9 W x 101.5 H 241 W x 125.3H x 120 +5/-8.5 50 Yes T6963C 
AN01101 160 W x 32 H 0.46 W x 0.46 H 82 W x 21 H 140 W x 40 H x 120 +5/-5 - Yes T6963C 

Graphic Displays without Controller 
AN0612 640 W x 32 H 0.34 W x 0.4 H 250 W x 21 H 320 W x 48 H x 14 0 +5/-7 20 No . (T6963C) * 
AN0761 640Wx64H 0.34 W x 0.38 H 251 W x 34.8 H 320 W x 47 H x 140 +5/-13 55 No (T6963C)* 
AN0341AK 128 W x 128 H 0.42 W x 0.42 H 63.6 W x 63.6 H 93.2 W x 86.6 H x 120 +5/-8.5 90 No (T6963C)* 
AN0531A 128 W x 128 H 0.60 W x 0.60 H 89.2 W x 89 H 132.2 W x 111 H x13 0 +5/-8.5 50 Yes (T7755), 

AN0972 480Wx128H 0.49 W x 0.55 H 255.5 W x 81 H 274 W x 114.4 H x 200 +5/-13 80 Yes (T7755) * 

Character Displays with SUPER TWIST Nematic with Controller/RAM 
I AN0771ST I 24 x 2 I 3.21 W x 5.07 H I 93.5 W x 16.5 H I 118 W x 36 H x 120 I +5 10 Yes I HD44780 I 
Graphic Displays with SUPER TWIST Nematic with Controller 

AN0711AST 240W x 64H 1 0.49W x 0.49H 1 132W x 39H 1 180W x 65H x 120 1 +5/-8.51 - Yes T6963C 
AN0711AST-EO (AN0711AST - With Electroluminescent Panel Installed) - T6963C 
AN01021ST 120 W x 64 H l 0.44 W x 0.56 H 1 62.5 x 43.5 H 1 85W x 70H x 200 1 +5/-8.51 35 Yes T6963C 

Graphic Displays with SUPER TWIST Nematic without Controller 
AN0341AKST 128 W x 128 H 0.42 W x 0.42 H 63.6 W x 63.6 H 93.2 W x 86.6 H x 120 +5/-8.5 90 No (T6963C)* 
AN0932ST 640 W x 200 H 0.345 W x 0.345 H 249 W x 82 H 293 W x 97.6 H x 140 +5 -22.5 - No (T7779)* 

AN0561ST 640 W x 200 H 0.32 W x 0.46 H 231 W x 105 H 275W x 126H x 140 +5/-22.5 - Yes (T7779) * 
AN01181ST 640 W x 400 H 0.32 W x 0.32 H 230 W x 146 H 276 W x 168 H x 140 +5/-22.5 - Yes (T7779)* 

Note 1. To order units with the Electroluminescent attachable feature. *Recommended controller 
use -30 as a suffix to the type number. i.e. AND671-30, AND711AST-30. 

8·1038 For manufacturers' sales offices, see yellow pages EEM 1988 



2450 DISPLAYS, READOUTS, & CRTs 2450 

Liquid Crystal Display 
Panels 

ONE OF THE PURDY GROUP OF COMPANIES 

770 AIRPORT BLVD., BURLINGAME, CA 94010 • TEL (415) 347-9916· FAX (415) 340-1670. MCI/TLX 677-1439 (PURDY UW) 

Digit 
Package 

Digit Package 
Part Dimensions Part Dimensions 

Display Font Height 
Number LxW Display Font Height 

Number LxW 
(Inches) (Inches) (Inches) (inches) 

.B.B 0.5 FE1901 1.2 x 1.2 
C ,-n-, , , . nJ:,-, 0.5 FE0205 2.0x 1.2 

0.2 FE2201 1.6xO.7 
"!"/ ,-,.,-, ,-, 0.5 FE0201 2.0x 1.2 I~I: C'.B.B C' 0.4 FE0206 2.0x 1.2 ':'" . CI:I: .. CI 0.7 FE0501 2.75x 1.5 . • Lf: _,: _I.Lf 

1.0 FE0701 3.7x 1.B 

IDUI: B B B -:- __ I=_r._' 0.5 FE0203 2.0x 1.2 C'·C'·O B Cl Lf·Lf·Lf. _I.LI 0.4 FE020B 2.0xl.2 

DC "I ,-, ,-, ,-, ",VA [ ,-, ,:e·S "·B B 0.3 FEOB03 2.0xO.95 

AC.O .'J.O.C; MkrlF 
0.4 FEOBOl 2.0xO.95 .0.0:( .0: . 0.5 FE0401 2.75 x 1.2 

0.7 FE0601 3.7xl.5 

0.3 FE0101 1.57 x 0.7 .. ,-, ,-,.,-, ,-,. (pinless 1-' 1-' . 1-' ,-, .,-, ,-, . ,-, 1-' 0.5 FE1001 3.7xl.2 ----- .. only) 0.0:0.0:0.0:0.0 .. '-'. '-':'-'. '-' . 
0.5 FE1011 2.0 x 1.2 

0.35 FE0804 2.0xO.95 

.-. B·S B 0.5 FE0202 2.0 x 1.2 IOOOOIilIOIIIIIIIIIIRIHII 

O·l: "l: • 0.5 FE0204* 2.0xl.2 0.15 FE0405 2.75xl.2 
0.7 FE0502 2.75xl.5 HIDOIIIIIIIDRRRIIIHIRII 
1.0 FE0703 3.7xl.B 

* TRIPLEX 
Configuration Chart 

Ordering Information: 
1. Select model number. Viewing Mode 

Configuration 
Pinned Pinless 

2. Select connector type (see configuration chart). Transmissive A F 
3. Select viewing mode (see configuration chart). Reflective Frosted K M 
4. Consult factory to verify any additional options. Reflective Aluminum Foil D I 

5. Consult factory for availability of selected configuration. Transflective E J 

Part Number FEXXXX X-XX 
Model Number: __________________________ -....:=:r- T 1T 
Liquid Crystal Material - Polarizer Options' ______________________ ...l.--;----'_ 

Leave digit blank - Standard Grade (-20 to +60°C) - Standard Polarizer 
W-_ U - Wide Temperature (-30 to +85'C) - High Temp./High Humidity Polarizer 

Viewing Mode (see configuration chart): ------------------------1 
Example: Model FE0203, with wide temperature fluid, pinned reflective foil configuration and 

high temp'/high humidity polarizer: FE0203W-DU 
Additional display fonts are available. Contact our representatives or consult factory with your needs. 

FOR COMPLETE INFORMATION PLEASE CALL OR WRITE FOR OUR LATEST DATA BOOK 

FOR LISTING OF OUR REPRESENTATIVES AND DISTRIBUTORS PLEASE SEE EEM'S YELLOW PAGES 

EEM 1988 For manufacturers' sales offices, see yellow pages B'1039 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

ALL NEW with this 
edition of EEM 

GET 
~-~-----...... ORGANIZED! 

Are your catalog files organized? can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes;' you probably already 
have the EEM File System. But, if you said "No;' 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age.' The package contains everything you 
need to set up your very own filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will accompany your 
System. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 



VectorScan 512/640 

DISPLAYS, READOUTS, & CRTs 2450 

Display Controllers for Color and Monochrome 
video monitors. Various LCD, Plasma and other 
flat technologies can also be supported. 

9811 Mallard Drive, Suite 203 • Laurel, MD 20708 • 800-541-2003 

Graphic Controller with RS-232 Interface FEATURES: 

VectorScan PC512/PC640 
Graphic Controllers for the IBM-PCjXT j AT 

VectorScan Accelerator 

(Optional Drawing Accelerator) 

• 512/640/640 x 480/350/400 x 4 bits per pixel 
resolution to display up to 16 colors/intensities 
simultaneously from a 4,096 color palette. 

• Supports Interlaced and Non-Interlaced monitors. 

• Internal 8 MHZ Processor and firmware. 

• Color mapping register for selective image viewing, 
highlighting, and limited animation. 

• Graphic image creation in any language on any 
operating system. 

• 512K bytes of self-contained on-board video RAM. 

• 4 independent image buffers which can be selectively 
displayed and modified. 

• Provide image hardcopy on many dot matrix printers. 

• A loop-through feature that saves an RS232 port, 
displays commands on your terminal. and enables 
remote workstation connection over RS-232 circuits. 

• 512/640/640 x 480/350/400 x 4 bits per pixel 
resolution to display up to 16 colors/intensities 
simultaneously from a 4,096 color palette. 

• Supports Interlaced and Non-Interlaced monitors. 

• Emulates an IBM-PC printer adapter. 

• Easy to install plug-in style board. 

• Color mapping register for selective image viewing, 
highlighting and limited animation. 

• Graphic image creation in any language on any 
operating ystem. 

• 512K bytes of self-contained on-board video RAM 
expandable to 2 M bytes. 

• 4 independent image buffers which can be selectively 
displayed and modified. 

• Uses no PC RAM address space. 

• IBM-PC TTL or analog output for monochrome or 
color monitors. 

Applied Data Systems Inc. supplies customized hardware and software for process control, research and development, 
and OEM applications. Our library of custom software can be used to optimize display system performance. 

EEM 1988 For manufacturers' sales offices, see yellow pages B·1041 
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ABCOCK 
DISPLAY PRODUCTS. INC. 

A Subsidary of BABCOCK, Inc. 

1051 S. East St., Anaheim, CA 92805· (714) 491-5100 

OUR DESIGNS WILL BRIGHTEN YOURS 

NEW 640 X 400 AC 
PLASMA DISPLAY 
& CONTROLLER 
KIT 

Our new AC Plasma Display 
Panels and Controller kits are 
flicker-free and daylight read
able. The compact unit utilizes a 
protective film for high reliabil
ity and along with high contrast, 
has a wide 120° viewing angle. 
Options include controller kits, 
touch screens, and power sup
plies. 

NEW MESSENGER PLASMA 
DISPLAY SUBSYSTEMS 
DM series subsystems operate with a +5 Vdc power 
supply and accept TTL level parallel ASCII or graphic 
data. Multiline 5 X 7 format. 

DM-0416 4X 16 0.33" (8,4mm) 

DM-0832 8X32 0.25" (6,4mm) 

DM-1240 12X40 0.21" (5,3mm) 

NEW VL VACUUM FLUORESCENT 
DISPLAY SUBSYSTEMS 

VL series subsystems offer full features and low 
cost for high volume applications. 

VL-0120 1 X 20 0.20" (5mm) 
& 0.35" (9mm) 

VL-0132 1 X 32 0.20" (5mm) 
VL-0140 1 X 40 0.20" (5mm) 
VL-0220 2X 20 0.20" (5mm) 
VL-0240 2X 40 0.20" (5mm) 
VL-0640 6X 40 0.20" (5mm) 

e·1042 For manufacturers' sales offices, see yellow pages EEM 1988 



2450 DISPLAYS, READOUTS, & CRTs 

Standard & Custom Display Components 
& Subsystems Also Ayailable From 

2450 

BABCOCK 
DISPLAY PRDDUCTS. INC. 

A Subsidary of BABCOCK, inc. 

1051 S, East St., Anaheim, CA 92805 • (714) 491-5100 

Azure Vacuum Fluorescent Subsystems 
Vacuum Fluorescent subsystems operate on a 
single +S Vdc power supply and accept TTL level 
parallel or serial ASCII data. RS-232 is optional. 

VS-0116 I X 16 0.3S" (9mm) 
&0.20" (Smm) 

VS-0120 I X20 0.3S" (9mm) 
VS-0132 1 X32 0.24" (6mm) 

Plasmaflex Screened Image Components 
Screened Image Plasma components operate with a 
single + 180 Vdc (nominal) power supply. High voltage 
driver/decoders and dc/dc converters are available. 

SP-431-001 4 2.00" (SO,8mm) 
SP-432 6 2.00" (SO,8mm) 
SP-4S0-022 6 O.SO" (12,7mm) 
SP-4S0-019 8 0.70" (17,8mm) 

VS-0216 2X 16 0.22" (S,Smm) 
GI.;.~ ;~~';~~~~~l SP-431 4 

VF-0120 1 X20 0.20" (Smm) 
& O.3S" (9mm) 
&0.S7" (1Smm) 

VF-0140 1 X40 0.20" (Smm) 
VF-0216 2X 16 0.12" (3mm) 

& 0.43" (11mm) 
VF-0220 2X20 0.20" (Smm) 

& 0.43" (11mm) 
VF-0240 2X40 0.20" (Smm) 
VF-0420 4X20 0.43" (11mm) 
VF-0640 6X40 0.20" (Smm) 

Messenger Plasma Subsystems 
SM series subsystems operate with a single +S Vdc 
power supply and accept parallel TTL level ASCII 
data. SM & SO canned message subsystems also 
accept TTL level or RS-232 level serial data. 

SP-480-002 20 
SP-480-001 40 0.24" 

Marathon Raised Cathode Components 

Raised Cathode Plasma components operate with a 
single + 180 V dc (nominal) power supply. Accessory 
high voltage driver/decoders and dc/dc converters are 
available. 

(2S,4mm) 
(25,4mm) 

SP-324 . 4 0.23" (5,8mm) 
SP-325 S 0.23" (5,8mm) 
SP-330 Series 1*,2,2*,3 0.33" (8,4mm) 
SP-350 Series 1*,2,2*,3,3*,4 0.55" (14,Omm) 
SP-358 4 0.55" (14,Omm) 

*= the digit" 1", w/plus & minus sign 

EEM 1988 For manufacturers' sales offices, see yellow pages 8-1043 
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~ICANYON ~ electronics 
READOUT ASSEMBLIES 

MINI-PAK DISPLAY ASSEMBLI ES 
The MINI-PAK R series are gas discharge or LED 
readout modules, specifically designed for use 
on low-to-medium vblume industrial or commer
cial instruments. The display and associated 
electronic drive are packaged in a black ther
moplastic Case available in two styles; a rear 
panel mount and a front panel mount. The mo
dules are available in 1~-, 2-, 2~ and 3-digit 
configuration that can be mounted individually 
or stacked horizontally to form any number of 
digits. The MINI-PAKR series are designed for 
direct interface compatibility with TTL or LSI 
integrated circuits with 4 line output infor
mation in the 8-4-2-1 BCD code format. 

DOUBLES YOUR OPTION TO YOUR PANEL DESIGN WITH 
THE MINI-PAKR LED AND GAS DISCHARGE DISPLAYS. 

GAS DISCHARGE SERIES CE-1000/CE-2000 
The MINI-PAKR series CE-1DDD/CE-2000 include a 
0.55" high character gas discharge display and 
the BCD to seven segments Decoder/Driver. The 
interface terminals are brought out to 14 pin 
dual-in-line header or socket. All components 
are soldered to the P.C. Board. 

GAS DISCHARGE SERIES CE-3000/CE-4000 
The MINI-PAKR series CE-3000/CE-4000 include a 
0.55" high character gas discharge display and 
socket mounted BCD to seven segments Decoder/ 
Driver. The interface terminals are brought 
out to wire wrap pins. The gas discharge dis
play can be very easily and efficiently re
placed, thereby, minimizing down time. 

LED SERIES CE-5000/CE-6000 
The MINI-PAK R series CE-500D/CE-6000 include a 
socket mounted 0.43", 0.625" or 0.8" character 
high LED display, a socket mounted BCD to 
seven segments Decoder/Driver and current lim
itting resistors, whenever applicable. The in
terface terminals are brought out to wire wrap 
pins. The series is available with or without 
latch,or in 5 mA, 15 mA or 20 mA per segment. 

FOR CUSTOM MADE ASSEMBLIES, LARGER 
CHARACTERS OR OTHER REQUIREMENTS, 
CONSULT FACTORY 

MECHANICAL SPECIFICATIONS 

NO BEZEL WIDTH PANEL CUTOUT PANEL CUTOUT 
DIGITS DIM. B NOM. l' DIM. D 1'1' DIM. E 

2 1,94 49,28 1.38 35,1 1,14 28,96 

3 2.48 62,99 1.92 48,8 1.68 42,68 

4 3,04 77,22 2.48 63,0 2.24 56,90 

5 3,58 90,93 3,02 76,70 2.78 70,62 

• 6 
4.12 104,65 3,56 90,42, 3.32 84,33 

7 4,68 118,87 4,12 104,7 3.81; 98,56 

·8 5.22 132,59 4.66 118,4 4.42 112,27 

.. Assumes maximum 3 digits modules per assembly. 

t D Dimension applies to 
CE·1 000/3000/5000 series. 

tt E Dimension applies to 
CE·2000/4000/6000 series. 

INSTALLATION DRAWING 

r,M A.01 TIt 
1.23 

31,24 

_ ______ _ .J. 

OIMC-

I DIM B NOM 

0 

SB. 
0 

1 0.120 
-OIA 
3.0S 

,e{ t 
1. S6 

3 9,61 
0 

O!M 0 °31~~ 0 200 0180 fr . h °1:~iL It= DIM E -:jj °6,~~O' 5,08 --i r w 11-
,---2 r------j G'Ft 01 t 
~MIN I I 124 133 I 128 
20,83 I 1 31.50"'3i7i I ~I ...L- ~ ______ • ! : ! 

G \~ I ---L 
PANEL CUTOUT 

INCH 
(mm) 

~ til90RIl II ~ 
3,50 4 PLACES ~ r- 2,67 

CANYON ELECTRONICS 2001 W. North Lane, Phoenix, Arizona 85021 (602) 944-4421 FAX (602) 943-0739 
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CHERRY ELECTRICAL PRODUCTS 
3600 Sunset Ave., Waukegan, IL 60087 
312/360-3500. I FAX312-36Q-3566 

2450 

Automotive Products Displays 

Washer wiper 

Door lock 

Memory seat 
module 

Window lift 
Power 
mirror 

Quality, Engineering and Service 
are the backbone of Cherry 
Automotive. Bolstered by 35 years 
experience, Cherry designs and 

'-------- manufactures a broad range of 
electrical and electronic 
components, assemblies and 
systems. Cherry's facility features a 
high degree of vertical integration, 
automation, just-in-time 
technology and robotics. Cherry 
maintains quality by controlling its 
in-house moldings, stampings, 
printed circuit boards, springs and 
automation. Our CAD, CAM, CIM 
automotive test lab, surface mount 
technology and plastics lab are 
second to none in the industry. A 
long time supplier to the Big 
Three, Cherry's Detroit metro 
based office staff serves our 
customers' needs. 

Industrial Control Products 
including intelligent and non
intelligent alphanumeric displays, 
display accessories and thumbwheel 
and pushwheel assemblies. 

Gas Plasma Displays 
7 Segment Numeric (4 to 11 digits) 

14 Segment Numeric (to 24 
characters) 

One and four line non-intelligent 
displays requiring ASCII input. 
Also-Bar Graph Displays-flat panel 
indicators containing one or two 
bars. Four basic standards plus 
custom designs in production 
quantities. 

Electroluminescent 
Displays-High luminance, Thick 
film, Flat panel DC EL Display 
Systems. 640 x 200 Pixel 
organization. Simple, rugged and 
reliable construction. 

Printed Circuit Boards 
Cherry has been providing quality printed 
circuit boards for over 20 years. Our facility 
supplies high reliability plated through hole, 
multilayer, double-sided and single-sided 
printed wiring boards. 
Surface mount or conventional lead designs. 
Full panel or selective plating finishes. High 
density, fine line small hole deSigns in a variety 
of finishes including gold, palladium, rhodium, 
copper, solder or nickel. 
State-of-the-art operation includes extensive 
use of automated equipment and the latest 
technological methods that result in on-time, 
cost effective product delivery. 
Unique wet processing capabilities have been 
acknowledged as one of the best in industry. 

EEM 1988 For manufacturers' sales offices, see yellow pages 8-1045 
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control displays, inc. 

CUSTOM MIL. SPEC.lHIGH 
RELIABILITY KEYBOARDS & 
INTEGRATED PANELS 
Control Displays specializes in custom 
keyboards and lighted panels. Our dedicated 
workforce with over 20 years of experience will 
provide the necessary engineering assistance 
from start to finish on your program. Our 
products are currently installed on spacecraft, 
military and commercial aircraft, surface ships, 
submarines, tanks, rocket launchers, 
helicopters, and command and control 
installations. Whether you provide a complete 
baseline specification or simple sketch our 
state-of-the-art facilities enable us to design, 
produce, and deliver on schedule. 

ENVIRONMENTALS 
• TEMPEST 
• EMIIRFI/EMP 
• RAD HARDENED 
• STATIC DISCHARGE 
• SHOCK 
• VIBRATION 
• HI/LOW TEMP. 
• SAND & DUST 
• SALT SPRAY 
• CHEMICAL 
• RAIN 
• HUMIDITY 
• WATERPROOF 
• FUNGUS 
• ALTITUDE 
• DECOMPRESSION 

OPTIONS 
• INCANDESCENT 
• ELECTROLUMINESCENT 
• LED 
• NVIS 
• DEAD FRONT 
• REPLACEABLE LAMPS 
• INTEGRATED SWITCHES 
• ENCODING 
• TACTILE ACTION 
• FULL TRAVEL 
• FLUSH/RECESSED KEYS 
• CUSTOM KEY STROKE 
• LEGENDS 
• WINDOWS 

3075 ADVANCE LANE COLMAR, PA 18915 TEL: (215) 822-3383 FAX: 215/997-1232 

B·1046 For manufacturers' sales offices, see yellow pages 
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~ALy PLASMA PANEL DISPLAYS AND MODULES 

Dale Flat Panel Plasma Displays provide wide viewing angles, high contrast and 
reliable, cost-effective operation for a wide range of uses. Many models are 
available with drive electronics and controllers for "turn-key" installation in your 
application. In addition to supplying the standard models listed here, we are 
ready to give immediate attention to your special requirements. Our screened 
image technology makes it easy to meet custom requirements - allowing 
maximum freedom to display symbols, messages and characters unique to your 
application. For complete information and design assistance, contact the factory. 

Write for your copy of New Display Catalog 

STANDARD MODELS 

SEGMENTED DISPLAYS 
PD-04A200, 4 characters, 2.00" high 

PD-16A040, 16 characters, .400" high 

PD-32A025, 32 characters, .250" high 

DISPLAYS WITH DRIVE ELECTRONICSI 
INTERFACES 

APD-240M026A-1, APD-240M026A with controller and 
DC-DC converter 

APD-016M040, 16 character dot matrix module with 
controller 

APD-32A025, 32 character segmented module 

PDS-200, Standard Bus interface card for APD-32A025 

APD-192G088, 192 column x 88 row dot matrix, 
graphics module 

APD-192G088-1, APD-192G088 with controller and 
DC-DC converter 

APD-240M026, 240 character (6 x 40) dot matrix module 

APD-240M026A, 240 character (6 x 40) enhanced 
brightness dot matrix module 

APD-256M026, 256 character (8 x 32) dot matrix module 

APD-256M026-1, APD-256M026 with controller and 
DC-DC converter 

BAR GRAPH DISPLAYS 

PBG-16101, 101 element dual linear bar graph 

PBG-12201, 201 element dual linear bar graph 

PBG-12203, 203 element dual linear bar graph 

PBG-12205, 201 element dual linear bar graph 

PBG-C7005, 201 element single linear bar graph, extra 
long column 

PBG-C7008, 201 element dual linear bar graph, ex1ra 
long columns 

~ALy LINEAR BAR GRAPH DISPLAYS 

Dale linear bar graphs are flat panel plasma indicators each displaying one or two separate bar 
graphs. Depending on the model, they contain 101, 201 or 203 elements with resolution of 1/2% and 
1%. At normal viewing distances, their glow blends into a continuous but precisely controlled bar 
length. The unique scanning technique minimizes the number of drivers required. 

APPLICATIONS Mode. PBG.12205 

• Process Control • Level Indicators 
- Depth Indicators - Analog Indicators 
- Panel Meters 

PSG-12201 PSG-12203 PSG-12205 PSG-16101 PSG-C700S PSG-C700S 

Elements 201 203 201 101 201 201 

Resolution 1/2% 1/2% 1/2% 1% 1/2% 112% 

Segment Length .100" .150" .100" .100" .250" .120" 

Segment Width .011" .010" .011" .020" .020" .020" 

Segment Spacing .020" .020" .020" .050" .050" .0394" 

Column Length 4.000" 4.040" 3.937" 5.000" 10.000" 7.874" 

Columns 2 2 2 2 2 

Drivers Required 6 12 8 6 7 8 

Light Output 3511 30 II 70 II 6011 30 II 30 II 

Viewing Angle 1200 

Color Neon Orange 

For complete information, write or phone 
DALE ELECTRONICS, INC., 206412th Avenue, Columbus, Nebraska 68601' Phone 402-564-3131 

2450 

EEM 1988 For manufacturers' sales offices, see yellow pages 8-1047 



2450 DISPLAYS, READOUTS, & CRTs 2450 

~ALy PLASMA PANEL DISPLAY MODULES 

MODEL APD·016M040 
16 character display with drive electronics 
and controller 

The APD-016M040 display module is a 1 line by 16 character 5 x 7 dot 
matrix display. It includes drive electronics, a microprocessor -based 
controller consisting of a character generator, control logic and a 32 character 
refresh memory. The controller can be programmed for either parallel or serial interface. An 
on board DC-DC converter develops the necessary panel voltages from a single 5V input. 

FEATURES 

• 16 (1 x 16) alphanumeric 

SPECIFICATIONS 
OPTICAL ENVIRONMENTAL 

characters (5 x 7 dot matrix) 

• Bezel and filter included 

Viewing Area: .40" [10.2) W x 6.69" [169.1) L 

Number of Characters: 16 

Operating Temperature: O°C to + 55°C 

Storage Temperature: - 55°C to + 85°C 
Relative Humidity: 10-90% 

• Parallel and serial interfaces 

• High brightness 

Character Size: .28" [7.1) W x .40" [10.2) H 

Dot Size: .036" [.91) dia. non-condensing 

Dot Pitch: .061" [1.55) 
• Wide viewing angle (150°) Character Spacing: 2 blank columns between 

Mechanical Shock: 50G 1/2 Sine Wave, 
11 ms duration, 5 shocks in each 
of 6 directions 

• Low input voltage successive characters - .147" [3.73) 

• Compact size Brightness: 80 ft.llamberts 

• Enhanced replacement for Burroughs Color: neon orange 
88D1000-0061 (optionally-0041) Viewing Angle: 150° cone 

MODEL APD·192G088·1 
192 by 88 graphics display with drive electronics 
and controller 

The APD-192G088-1 is a full field dot matrix display with 192 columns 
and 88 rows. It includes drive electronics and a microprocessor 
based controller. The controller maintains all the refresh memory, 
character generation and control logic with parallel or serial interface 
and a DC to DC converter to generate the necessary panel voltage. 
Chip-on-glass construction eliminates hundreds of connections for 
increased reliability and reduced cost. 

FEATURES 

• 192 x 88 full field dot matrix 

SPECIFICATIONS 
OPTICAL 

Vibration: .018" [.46) displacement 
amplitude from 10 to 50 Hz, 2G 
acceleration from 50 to 2000 Hz 
logarithmic sweep rate. 30 min. duration 
along each side of the 3 major axes. 

ENVIRONMENTAL 

• Chip-on-glass drivers Viewing Area: 7.66" [194.6) x 3.50" [88.9) Operating Temperature: O°C to + 55°C 

• Parallel and serial interfaces 

• High brightness 

• Wide viewing angle 

• Low input voltage 

• Compact size 

• 80ftware dimming 

• All functions software accessible 

• Character graphics available 

Pixel Size: .020" [.51) 
Pixel Pitch: .040" [1.02) 

Brightness: 80 ft.llamberts 

Color: neon orange 
Viewing Angle: 120° cone 

Storage Temperature: - 55°C to + 85°C 

Relative Humidity: 10-90% R.H. non-condensiiig 

Mechanical Shock: 50G 1/2 Sine Wave, 11 msec 
duration, 5 shocks in each of 6 directions 

Vibration: .018" [.46) displacement amplitude 
from 10 to 50 Hz, 2G acceleration from 
50 to 2000 Hz logarithmic sweep rate, 
along each side of the 3 major axes. 

For complete information, write or phone 
DALE ELECTRONICS, INC., 206412th Avenue, Columbus, Nebraska 68601 - Phone 402-564-3131 

e-1048 For manufacturers' sales offices, see yellow pages EEM 1988 
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~Al.y PLASMA PANEL DISPLAY MODULES 

MODEL APD·240M026A·1 
240 character display with drive electronics 
and controller 

The APD-240M026A-1 display module displays up to 240 
alphanumeric 5 x 7 dot matrix characters arranged in 6 lines 
of 40 characters each. The module includes drive electronics, 
a microprocessor-based controller consisting of refresh 
memory, character generator and control logic with parallel or 
serial interface and a DC to DC converter to develop the 
necessary panel voltage. 

FEATURES SPECIFICATIONS 
OPTICAL ENVIRONMENTAL • 240 (6x40) alphanumeric characters 

(5x7 dot matrix) Viewing Area: 2.26" [57.40) W x 8.33" [211.66) L Operating Temperature: O°C to +55°C 

·128 USASCII character set + 128 user Number of Characters: 240 Storage Temperature: 

programmable character set 

• Parallel and serial interfaces 

Character size: .14" [3.56) W x .26" [6.60) H 

Dot Size: .020" [.51) dia, 

- 55°C to + 85°C 
Relative Humidity: 10-90% 

non-condensing 

• High brightness Dot Pitch, Vertical: .040" [1.016) 

• Wide viewing angle (150°) 

• Low input voltage 

Dot Pitch, Horizontal: .030" [.762) 

Character Spacing: 2 blank columns of dots 

Mechanical Shock: 50G 1/2 Sine Wave, 
11 ms duration, 5 shocks in each 
of 6 directions 

• Compact size 

• Software dimming 

MODEL APD·256M026·1 

between successive characters 

Brightness: 100 foot lamberts 

Color: neon orange 

Viewing Angle: 150° cone 

256 character display with drive electronics 
and controller 

The APD-256M026-1 display module displays up to 256 
alphanumeric 5 x 7 dot matrix characters arranged in 8 
lines of 32 characters each. The module includes drive 
electronics, a microprocessor-based controller conSisting 
of refresh memory, character generator and control logic 
with parallel or serial interface and a DC to DC converter 
to develop the necessary panel voltage. 

FEATURES 

• 256 (8x32) alphanumeric characters 
(5x7 dot matrix plus underbar) 

• 128 USASCII character set + 128 user 
programmable character set 

• Parallel and serial interfaces 

• High brightness 

• Wide viewing angle (150°) 

• Low input voltage 

• Compact size 

• Software dimming 

SPECIFICATIONS 
OPTICAL 

Viewing Area: 3.30" [83.82] W x 
7.62" [193.55) L 

Number of Characters: 256 

Character Size: .18" [4.57) W x 
.26" [6.60] H 

Dot Size: .020" [.51) dia, 

Dot Pitch: .040" [1.016) 

Character Spacing: .060" [1.52) 

Brightness: 100 ft.!lamberts 

Color: neon orange 

Viewing Angle: 150° cone 

Vibration: .018" displacement amplitude 
from 10 to 50 Hz, 2G acceleration 
from 50 to 2000 Hz logarithmic 
sweep rate. 30 min. duration along 
each side of the 3 major axes. 

ENVIRONMENTAL 

Operating Temperature: O°C to + 55°C 

Storage Temperature: - 55°C to + 85°C 

Relative Humidity: 10-90% non-condensing 

Mechanical Shock: 50G % Sine Wave, 11 ms 
duration, 5 shocks in each of 6 directions 

Vibration: .018" displacement amplitude from 
10 to 50 Hz, 2G acceleration from 50 to 2000 Hz 
logarithmic sweep rate. 30 min. duration 
along each side of the 3 major axes. 

For complete information, write or phone 
DALE ELECTRONICS, INC., 206412th Avenue, Columbus, Nebraska 68601· Phone 402-564-3131 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1049 



RELATIVE QUANTITY SYMBOLS PREFIXES FOR SI UNITS 
:f- not equal to Multiple PrefIX Symbol 

approximately equal to 
oc proportional to 1012 tera T 
< smaller than 109 giga G 
::; smaller than or equal to 

106 « much smaller than mega M 

> larger than 103 kilo k 
;::: larger than or equal to 10-3 milli 

much larger than 
m 

» 

- identical to or equivalent l~ micro f.l 
i increases 10-9 nano n 
J, decreases 10-12 pico p 

Quantity Symbol SI Unit Symbol Derivation 
acceleration a m s-2 velocity/time 
acceleration due to g m s-2 velocity/time 

gravity 
amount of substance n mole mol mole fraction (n) used 
amplification factor J.l a ratio 

angle e.,<PI,al 

angle of incidence degree or radian 

angle of refraction r degree or radian 

angle, Bragg e number 

angle, critical c degree or radian 

anode slope resistance RA ohm Q ,';Vall'>. fa 

area A metres squared m2 I x b 

atomic number Z a number number of protons 
Avogadro constant L,NA number 
breadth b metre m fundamental unit 
capacitance C farad F charge/p.d. 

charge, electric Q coulomb C current x time 

charge on electron e coulomb C 1·6 x 10-19 C 

conductance G ohm-I Q-I reciprocal of resistance 
current, electric f ampere A fundamental unit 

decay constant A a ratio 

density p kg m-3 mlV 

distance along path s metre m fundamental unit 

efficiency 11 a ratio work output/work input 

electrochemical equiv. g C-I mass/charge 
electromotive force E volt V energy/charge 
electron e 
energy E joule J Nm 

energy, kinetic Ek joule J N m. Ek = 1/2m'll 2 

energy, potential Ep joule J N m. Ep = mgh 

Faraday constant F coulomb mot-! Cmol-I 96,500 C mol71 

field strength, electric E V m-I potential gradient: p.d./dist. 

field-strength magnetic H ampere-turns current x no. of turns 

flux, magn(!tic <I> weber Wb e.m.f/rate of change of flux 

flux density B tesla T flux/area 
focal length f metre m 
force F newton N kg m s-2 

free energy I'>.G joule 
frequency f hertz Hz oscillations/time 
gas constant r joule J energy 
half-Iife,radioactivity t1/2 second fundamental unit 
heat capacity C J K-l quantity of heat/temp. rise 

heat of reaction I'>.H joule J heat energy 
heat capacity, specific c J K-l kg-l heat capacity/mass 
heat, quantity ()f q joule energy 



Quantity Symbol SI Unit Symbol Derivation 
height h metre m fundamental unit 

image distance u metre m fundamental unit 

inductance, mutual M henry H induced e.mJ,frate of change of current 
inductance, self L henry H 
intensity of radiation 1 a number 
latent heat L joule quantity of heat 
latent heat, specific I J kg- l quantity of heat 

latent heat, molar Lm joule mol -I J quantity of heat 
length I metre m fundamental unit 
magnetizing force H ampere-turns 
magnetic moment m Wbm torque in unit magnetic field 
magnification, linear m a ratio 
mass m kilogramme kg fundamental unit 
mass number A a number number of neutrons + protons 
molar volume Vm (dm3 ) volume of I mole 
molar solution M a ratio moles/dm3 

moment of force Nm force x perp. distance 

neutron number N a number number of neutrons 
number n 
number of molecules N 
number turns on coil n a number 
number order spectrum p a number 
object distance u metre m fundamental unit 
peak current 10 ampere A see current 
peak e.mJ. Eo volt V see e.mJ. 
period T second fundamental unit 

permeability 11 Hm-I henry/metre 

permeability, vacuum 110 Hm-I 

permeability, relative I1r a ratio 11 = JL 
Po 

permittivity 10 Fm-I farad/metre 
permittivity, vacuum Eo F m-I farad/metre 

permittivity, relative lOr a ratio ~=!: . Eo 
potential, electric V volt V energy/charge 
potential difference V volt V enerry /charge 
power p watt W J s-

pressure p pascal Pa N m-2: force/area 
radius r metre m fundamental unit 
reactance X ohm n EoIIo 
refractive index n a ratio 
resistance R ohm n p.d'/current 

resistivity, electrical P ohm-metre resistance x length 

relative density d a ratio Psub/Pwater 

r.m.s. current Ir.m.s ampere A see current 
r.m.S. voltage Vr.m.s volt V see e.m.f. 
slit separation metre m fundamental unit 
tension T newton N see force 

temperature, Celsius e degree C °C from kelvin 

temp. interval e degree ° or K 

temp. absolute T kelvin K fundamental unit 
thickness d metre m fundamental unit 
time t second fundamental unit 
torque T Nm see moment 
turns ratio T a ratio nsec/nprim 
(unit of electricity) kWh kilowatt x hour 

velocity u,u ms-! distance/time 

velocity, angular (f) secondo! s-I angle/time 
velocity, e.m.waves c m s-I 

velocity of sound u m s-1 

volume V metre cubed m3 I xbx h 

wavelength "- metre m fundamental unit 

work w joule J force x distance (Nm) 
weight W newton N kg m s-20r mg 



The Largest Variety of 
LCD Modules in the Industry 

• Industry standard 8-bit parallel controller 
• SUPERTWIST modules for high contrast 

and wide viewing angle. 
Most SUPERTWIST models have ODC to 
+50DC operating range. 

• LED backlight modules offer long life and 
excellent readability in all lighting 
conditions. 

• Yl" and Y.J" character height modules 
• Extended temperature modules operate 

from _20DC to +70DC 
• Negative image modules (on all models) 

produce light-emitting displays· with light 
characters on a dark background 

• Electroluminescent backlighting avail. 
• Second source for most common sizes 
• Competitive pricing 

~S. 
CHAR. ROWS 8 16 20 24 32 40 80 

1 • • • • • • • 
2 • • • • • • • 
4 • • • • • 

• All modules available with SUPERTWIST 
fluid for high contrast and wide viewing 
angle. 

• Extended temperature fluid (_20DC to 
+70DC operating) available on smaller 
(~ 128 lines) modules 

• Electroluminescent or fluorescent back
light allows viewing in all lighting condi
tions. 

• May be formatted as text only in formats 
from 4x20 to 50x80. 

~'S. 
DOT ROWS 

120 128 240 256 480 640 

32 • 
64 • • • 

128 • • 
200 • 
400 • 
480 • 

DENSITRON CORPORATION OF AMERICA 

8·1052 

INFORMATION DEVICE DIVISION 2540 West 237th Street, Torrance, California 90505 U.S.A. 
Phone: (213) 530-3530 Facsimile: (213) 534-8419 (G2/G3) Telex (II): 910-349-6200 DENSITRON TRNC 

DENSITRON CORPORATION 
Kyowa Nanabankan 5F No. 1-11-5 Omori-Kita, Ota-ku, Tokyo 143 Japan Cable: "DENTROROSE" Tokyo 
Phone: (03) 767-9701-8 Facsimile: (03) 767-9709 (G2/~3) Telex: J26914 DENSITRO J 

DENSITRON EUROPE LIMITED 
Unit 4, Airport Trading Estate Biggin Hill, Westerham, Kent TN16 3BW, England 
Phone: (0959) 76600 Facsimile: (9959) 71017 Telex: 957134 

For manufacturers' sales offices, see yellow pages EEM 1988 



Plasma, Custom Displays 
and Support Electronics 

• Graphic modules in computer screen sizes 
• Character modules with optional controllers 
• High-brightness modules - 700cd/m2 

• Integrate a display with other front panel 
components. Densitron can build to your 
specifications. 

• Small graphic LCD modules (~128 lines) 
have an optional 8-bit parallel controller. 

• Large graphic LCD modules (? 200 lines) 
can be controlled by IBM PC' compatible 
interface cards. 

• Large graphic Plasma and LCDs have ter
minal emulation controllers available. 

• Consult Densitron for more information. 

* IBM PC is a registered trademark of International 
Business Machines. 

Formats 

• Steamline production with a display tailored 
to your assembly. Densitron can add cables, 
connectors and other accessories to your 
displays in a cost-effective manner. 

• Operates with all character modules and 
small graphic modules (~128 lines) operat
ed in the alphanumeric mode 

• Permits remote operation 
• Facilitates hook-up - no other 

hardware required 
• Software controllable backlight 
• Options include: 

On-board EL lamp inverter 
Contrast adjustment 
-5VDC supply 

DENSITRON CDRPDRATIDN DF AMERICA 
INFORMATION OEVICE DIVISION 2540 West 237th Street, Torrance, California 90505 U.S.A. 
Phone: (213) 530-3530 Facsimile: (213) 534-8419 (G2/G3) Telex (II): 910-349-6200 DENSITRON TRNC 

EEM 1988 

DENSITRDN CORPORATION 
Kyowa Nanabankan 5F No. 1-11-5 Omori-Kita, Ota-ku, Tokyo 143 Japan Cable: "DENTROROSE" Tokyo 
Phone: (03) 767-9701-8 Facsimile: 767-9709 Telex: J26914 DENSITRO J 

DENSITRON EUROPE LIMITED 
Unit 4, Airport Trading Estate Biggin Hill, Westerham, Kent TN16 3BW, England 
Phone: (0959) 76600 Facsimile: (0959) 71017 Telex: 957134 
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Display graphics are limited 
only by your imagination. 

An alpha-numeric instrument 
display with switchable 
legends. 

Use graphic elements for 
emphasis. 

8-1054 

TOM DESIGN 
UPPORT 

Liquid crystal technology is ideal for creative visual 
displays of all kinds. Our engineers can help you design 
indicators which are alpha, numeric, pictorial or any 
combination of these. Discuss your ideas with our friendly 
engineers-we'll help you create the display you have in 
mind. 

Advanced LCD technology 
DCI uses the latest production methods and 

fabrication techniques to produce displays with: 
• Wide Temperature Range 
• Excellent visual Contrast 
• Broad viewing angle 
• Low power consumption 
• High Reliability 
• Tremendous design latitude 

Specification experts 
Whether you have defined requirements or 

only an idea you'll find our engineers ready 
and able to help. Regardless of how unique, 
different or unusual your need we can custom
make a display for your application. Call Rob Steffens or 
Bill Cook at (913) 782-5672 for the support you need. 

The custom specialists 

A clock display with digital 
hours and analog minutes. 

Ask us ourturnkey 
production capability: circuit 
deSign, prototype, assembly 

DCIINCORPORATED 

and packaging. 

14812 WEST 117TH STREET I OLATHE, KANSAS 66062 
(913) 782 5672 • TELEX 988700 

For manufacturers' sales offices, see yellow pages EEM 1988 



2450 

GENERAL DESCRIPTION - Model 300DMX - 90°, 64KHz 
Monochrome Display Module ... from $198*. 

State-of-the-art video performance in popu lar 
sized 9,12 and 14 inch, 90 degree CRT monitors. 

Exceptional resolution and focus uniformity dis
tinguish these products in the class of full page, 
high density character displays. landscape and 
portrait formats available. Energy efficiencies at 
high scan rates are unsurpassed by any competi
tive system. This product line is competitively 
priced and costs less than many standard 110 
degree systems on the market. 
Performance 
- Resolution at 64KHz: 

-1250 @ 50 Hz 
-1040 @ 60 Hz non-interlaced 

- Broad Time range: Vertical-40 to 100 Hz 
Horizontal-40 to 70 KHz 

• ECl, DAC and multi-Bit video signal inputs 
full Grey scale display 

• BiPolar sync compatibility 
• Energy efficient-24VDC power requirement 
• Deflection system 

• Compatible with all 90° CRT's 
• Dual axis, dynamic focus correction 
• CRT performance enhanced by elevated 

operating potentials 
• HV fault sensing auto shutdown 

- Sync compatibility 
• Horizontal and vertical are positive edge 

triggered at TIL levels. See bipolar sync option. 
GENERAL DESCRIPTION-Model liB DMX-ll0~ 
Monochrome Display Module ... from $125*. 

Model11B IS designed for high density, large 
screen, monochrome applications where superb 
performance, wide deflection angle CRT's are 
required. landscape or portrait formats available. 
Performance Characteristics 
• Time Base Range: Horiz.; 15 KHz to 35 KHz 

Vert.; 40Hz to 100Hz 
• Video System 

• Bandwidth to 50 MHz 
• Digitally balanced and phase corrected for 

inverse video display 
• Analog display of multilevel video attributes. 

• Sync compatibility 
• Horizontal and vertical are positive edge 

triggered at TIL levels. 
• Deflection System 

• CRT high acceleration voltage range from 12 
to 1BKV. 

• Dual axis dynamic focus correction. 
• Linearity 10% or better, horizontal and vertical 

axis. 

EEM 1988 
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High Performance 
Monitors For 

General Purpose 
And High 

Resolution 
Applications 

• HV fault sensing auto shutdown. 
• System power requirement 

24 VDC at 1.0 -1.5 A max. 
GENERAL DESCRIPTION-Model 115-90°, 
Monochrome Display Module ... from $85*. 

Model 115 is a high performance, general purpose 
monitor compatible with the full range of 20mm 
CRT's. Landscape or portrait formats available. 
Performance Characteristics 
• Time base range: 

• Vertical: 40-100 Hz 
• Horizontal: 15- 40 KHz (see options) 

• Sync compatibility 
• Horizontal and vertical are positive edge 

triggered at TIL levels. 
• Video System 

• Bandwidth: 50MHz (min.) 
• Digitally balanced and phase corrected for 

inverse video display 
• Analog display of multilevel video attributes 
• Discrete dual intensity capability 

• Deflection System 
• CRT high acceleration voltage range from 

9 to 16KV 
• Linearity 10% or better, horizontal and vertical 

axis 
• HV fault sensing auto shutdown 

• System power requirement 
12-15V DC at 700 mA to 1.5 A max. 

Mechanicals 
CRT Satellite PCB (circular) 

Model 115DMX 2.0" (50.Bmm) 
11BDMX 2.1" (53.34mm) 
300DMX 2.1" (53.34mm) 

Main Sweep PCBt (rectangular) 
Model 115DMX 5.7" (144.Bmm) x 4.55" 

(114.3mm) 
Model 11BDMX 7.00" (77.BOmm) x 4.55" 

(115.57mm) 
Model 300DMX 7.00" (77.BOmm) x 4.55" 

(11S.S7mm) 
Safety 
• All models are UL, CSA, DHHS, FCC certifiable 
Environmental Specifications 
• Operating temperature: 65°C to -20°C 
• Storage temperature: BO°C to - 55°C 
• Operating altitude 30,000 ft. max. 

Configurations 
• Kit form-Pre-aligned CRT packaged with display 

electronics circuit (PCB) board 
• Chassis assembly-As above with standard or 

custom sheet metal designs 
• Cabinet model-Complete display and power 

electronics integrated and supplied in a finished 
housing. 

Available Options 
• Bipolar sync interface 

Provides buffered sync compatibility to any 
combination of positive or negative going signals. 

• Composite signal interface 
Provides AID conversion of low level composite 
sync and video wave forms and adds vertical 
and horizontal retrace blanking signals 

• Low power, auto standby capability 
CRT controller can logic switch monitor to energy 
conserving(40 mA)standby mode.(Model11Sonly) 

• CRT options (115 DMX) 
• Data grade 5;' 7;' 9;' 10;' 12;' and 14" sizes 

• CRT options (300DMX) 9;' 12;' and 14" sizes 
• CRT options (11B DMX) 

• Data grade 12;' 15;' 17;' 19;' and 23" sizes 
• CRT options-all un its 

• High contrast optical enhancements 
• All EIA and special phosphors 

Optional Power Supply(s) 
• Hybrid single rail switcher 

120/240V AC (selectable), 50/60Hz compatibility 
• Output: single output regulated for 12, 15, 

18, or 24 VDC. 
• Full range international switcher 

• Input: 90 -265 VAC continuous 
Available as single or multiple (4) outputs with 
up to 120 watts total. 

• Additional features: 
• Soft start limits in-rush current 
• Over voltage and current fold back protection 
.Input line filter limits EMI to meet FCC 207BO 

Class B 
• Holdup time up to 20 nanoseconds power fail 
• High efficiency operation 75 -80% typical. 

Above specifications represent nominal performance. Please check 
for current performance capability. 

'OEM quantity price for monitor and kit configuration effective Jan 
1988. Prices subject to change. Consult factory. 

t The unit can be signal driven through a standard card edge connector 
or alternately via 10-pin or 20-pin square wire terminals. 

COMPUTRON DISPLAY SYSTEMS 
A DIVISION OF 
XCEL CORPORATION 

3100 New York Drive, Pasadena, CA 91107 • (818) 791-5600 
TWX: 910-588-3794 TELEX: 67-5485 FAX: (818) 791-9788 
845 Bonnie Lane, Elk Grove Village, IL 60007 
TWX: 910-222-1425 FAX 312-952-0832 TEL: (312) 952-8800 

For manufacturers' sales offices, see yellow pages B·1055 
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THE LIGHTED DISPLAY DIVI 
INFO-LITE CORPORATION 

NEW 
LOW COST MODELS 

DESIGNER SERIES 

WITH NEW FEATURES FEATURES 
• Supplied in attractive, multi-digit 

assemblies 
• Ready to install into rectangular 

panel cutout 
• Assembly includes bezel & anti

glare front panel 
• High-Efficiency Red Std; white, 

amber, yellow, green & blue 
optional 

• Low power: .6 watt/1" digit; 1.5 
watt/2" digit for LED displays 

• TTL or CMOS logic boards are part 
of assembly-Memory opt'l 

• ± sign, colons, fixed or floating 
decimal are standard options 

• Serviced from front without tools 
• Logic Socketed; socketed lamps 

used in incandescent models 
U.S. PAT # 3,703,720 • Solderless, plug-in I/O 

2450 

NEW INDUSTRIAL SERIES 
LOW COST 
MODELS 

WITH NEW 
FEATURES 

U.S. PAT # 3,703,720 

1 

68731 1.0 IN. 30FT. 
68732 2.0 IN. 60FT. 
68733 2.8 IN. 85 FT. 
68736 5.6 IN. 170 FT. 

FEATURES 
• Supplied in multi-digit assemblies 

w/anti-glare front panel 
• Flange mounting w/gasket for 

NEMA environments 
• TIL or CMOS drive logic boards 

are part of assembly-Memory opt' I 
• High-Efficiency Red Std; white, 

amber, yellow, green & blue opt'l 
• ± sign, colons, fixed or floating 

decimal are standard options 
• Logic Socketed; socketed lamps 

used on incandescent models 
• Solderless, plug-in I/O 

OUTDOOR SERIES 

68832 I 2.0 IN. I 60 FT. I 
68833 1 2.7 IN. 1 80 FT. J 
68836 1 5.5 IN. 1 150 FT. J 

FEATURES 
• Supplied in 1 to 8 digit assemblies w/anti-glare front panel 
• Direct viewed filaments for sunlight or stage light applications 
• Flange mounting w/gasket for NEMA environments 
• High-Efficiency Red Std for outdoors; amber Std for color 

camera applications 
• TTL or CMOS drive logic boards p.re part of assembly-Memory 

opt'l 
• ± sign, colons, fixed or floating decimal are options 

U.S. PAT # 3,703,720 • All wear parts (lamps and logic) socket mounted 
• Solderless, Plug-in 110 

DIO-REY-Div. of INFO-LITE, CORP. - 422 Cliff Street - Fairview, NJ 07022 - (201) 941-4455. FAX (201) 941-4919 
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2450 DISPLAYS, READOUTS, & CRTs 2450 

MOUNTING 
INFORMATI 

6863X DESIGNER SERIES CUTOUT DIMENSIONS 

I 
B + .100 II 1=1 1:1 1=1 1=1-1 

I_I '-I Ll '-I I 
-----~-- -

L I~ 1.3 WIO LOGIC 
_~ A + .100 .05 --I1-~ __ -+-".5 W/LOGIC 

[Ie-------~I 
I, A .1 

6873X INDUSTRIAL SERIES & 6883X OUTDOOR SERIES 

.120 D (N PL), 
FRONT FLANGE 

MTG (4) 

GASKET 

REAR FLANGE 
.19 ALL AROUND MTG 

~ 1 DI
,
GIT12 DIG., 3 DIG'~ 4,DIG'1 ETC. TO 8 DIGIT~ 

a:: ..... UJc:-J1 UJ('O")J LI.Io:::tl "''''1 ~I '" 
RLy 0 • 0 I c ~ 0 Q 

~-+~=~+--~-+--~-+--~-+--~--+~ 0+: _A_+ ,+ ,+ 1+ ,+ 
: 1 1 : 

.25R , I, 
B MAX' , ' , __ + i+ ,+ t+ '+ 
~+ + \ + + + 

j L.19 ALL AROUND \..- .136 D (N PL) 

...... ...... 
IDCII:g ... .. '" N 

0 

'" ..., 

0 
0 

'" 
0 
0 

'" ~ 
0 

'" ": 

Ei 

0 0 
0 '" 0 N 
.,.; .,.; 

'" N 
~ 

.q: 

'" ..., 
cry 
.,.; 

It'l ..., 
ex:> 

N 
0 

0 0 0 0 
0 '" 0 '" '" 

..., 0 N 
r-.: en N .q: 

0 '" '" 
..., ..., cry 

«i en 

0 '" '" N 
N ~ 

.,.; r-.: 

0 It'l 0 N 0 
.,.; .q: 

cry " 0 0 

0 0 0 0 0 0 0 
0 '" 0 '" 0 '" 0 

'" 
..., 

~ N '" 
..., 0 

«i <Xi (\j 
.,.; .,.; r-.: 6 

~ ~ N N N cry 

0 '" 0 
0 N '" 0 CD N 
N .q: r-.: 

~ 

0 '" 0 
0 ..., 

'" 0 ex:> 
..., 

en ~ N 

0 '" 0 
It'l ..., 0 
N cry '" .,.; «i r-.: 

It'l CD ..., 
0 0 0 

0 

'" N 
N 
cry 

'" ..., 
CXJ en 
~ 

'" N 
ex:> 
;:! 

'" N 
CD 
<Xi 

CXJ 
0 

NOTES: 
(1) Segments on all OUTDOOR Series are 

dot type. See photos. 
(2) Two dimensions for a given Dim. Code 

indicate 2 mounting hole locations. 
(3) ± si~n equa Is one digit. 

(4) Front Flange Mtg available on 2/1 
& 3/1 models only. 

DIO-REY. Div. of INFO-lITE, CORP.· 422 Cliff Street· Fairview, NJ 07022· (201) 941-4455· FAX (201) 941-4919 
"LINKS BETWEEN MAN AND MACHINE" 
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2450 DISPLAYS, READOUTS, & CRTs 2450 

GENERATING PART NUMBERS 

68X3X-XX..,..X X-X-X-X 

SERIES 

DESIGNER 6 

INDUSTRIAL 7 

OUTDOOR 8 

DIGIT HT. 

1" 1 

2" 2 
3" 3 

5% " 6 

LOGIC CODE (SEE TABLE 1) 

NO. OF DIGITS -------........ 

DISPLAY FORMAT 

88 ........... 8 A 

8.8 ........... .8 B 

±88 ......... 8 C 
±8.8 ......... .8 D 

88:88:88 or 88:88 E 

88 .......... 80 F 

OTHER F'MATS (4) X 

GASKET (1) 

o NONE 

F FRONT FLANGE MT'G (2) 

R REAR FLANGE MT'G 

COLOR FILTER (6) 

1 WHITE (3) 

2 RED (4) 

3 AMBER (7) 

4 YELLOW (3) (5) 

5 GREEN (3) (5) 

6 BLUE (3) 

LAMP CODE (SEE TABLE 2) 

NOTES: 
(1) Gasket not available on 

Designer Series. 
(2) Not available on 68X31 

(1") & 68X36 (5V2") 
Series. 

(3) Not available on Outdoor 
Series. 

(4) Std LED Color; Std out
door color (Incandes't). 

(5) Opt'l LED color. 
(6) All colors available w/opt'l 

incandescent lamps. 
(7) Std stage lighting and 

color camera color. 

EXAMPLE: A Designer Series with 2" digits; TTL, BCD to 7-Bar 
decoder-drivers without leading zero blanking; 3 digits, ± sign and 
floating decimal point (± 8.8.8 format); 12 volt,.red!LEDs and red color 
filter would have part #68632-D1-3D-P12-2-0. If the unit had a single 
decimal to the left of the least significant digit, it would be called out 
as: "#68632-D1-3X-P12-2-0; ±88.8 format." 

LAMP & DRIVE LOGIC OPTIONS 

DRIVE LOGIC NOTES 
The 68X31 Series use SN7447A (TTL) or 4511B 
(CMOS), BCD to 7 Bar decoder drivers. The 
68X32, 68X33 & 68X36 Series use SN74LS48 
(TTL) or 4511B (CMOS), decoders which 
drive ULN2003A, 7 channel darlington drivers. 
As with all CMOS devices, options with u~er 
driven inputs must be switched high or low 
during operation. 
The logic supply current for TTL opti'n3 is 
30ma, typ., per digit except for the 68X31 Se
ries where 55ma per digit is required. 

TABLE CODES 
* With CMOS logiC options, the display 

will blank if BCD input is greater than 9. 
• Has the function. 
Blank Does not have the function. 
C Closed. 
R Open. 

NOTES: 
(1) Use with High Efticiency Red only. 
(2) Input DC volts to lamp drivers. 
(3) With figure 8 displayed. 
(4) Use with all 6883X Outdoor Series. 
(5) Reducing voltage by 6% doubles life. 
(6) 5 V req'd for 1" model; 12 V req'd for 2", 

3" & 51/2" models. 
(7) For 1" mOdels wi CMOS Decoders, 

lamp code is ZP5. 
(8) Std LED orientation for 2", 3" & 51/2" 

is common anode. Common cathode 
opt'l. CC & CA are std for 1" . 

(9) See DISPLAY/DIP PLUG CABLE 
SCHEMATIC. 

(10) A 5V regulator for logic power is optional 
on units with 12V lamps. 

DID-REV· Div. of INFO-LITE, CORP.· 422 Cliff Street· Fairview, NJ 07022· (201) 941-4455· FAX (201) 941-4919 
"LINKS BETWEEN MAN AND MACHINE" 
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2450 DISPLAYS, READOUTS, & CRTs 2450 

LI 
INFO-LITE 

1" 2'; 3'; and 51/2" 
68631 & 68731 SERIES 68632,68732,68633 

68733 & 68736 SERIES 
abc d 

14 PIN DIP SOCK. 

TERMINAL 

a 

1171b 
eClc 

d 14 PIN DIP SOCK. 

DRIVE LOGIC TERMINAL 
DESIGNATIONS 

-FUNCTION-
TTL (1) CMOS (3) (8) 

CODE (68X3X·DX Series) (68X3X·CX & ·MX Series) 
1,2,4 & 8 BCD INPUTS ........................ BCD INPUTS 

B BLANKING IN PUT (2)(6) BLANKING INPUT (4) (6) ...... 
0 DECIMAL POINT (10) ....... :::: ...... DECIMAL POINT (10) 
G ...... GROUND . ............................. GROUND 
L LAMP POS. COMM. LAMP COMM. (5) ...... 

NONE ........................ :::::::::::: S " .. ,. LATCH (11) 
T .... " LAMP TEST (6) .................... LAMP TEST (4) (6) 
V ...... LOGIC POS ........................... LOGIC pos . 

DIP PLUG CABLES 
TYPE XPOO - #14-1POO·1·36 shown (If A = 36). 

H I Opt'l output PIUg~ 
I. A I 
TYPE XPMX - #14-2PM1·3·24 shown (For 1" & 2" Displays; 
A = 24"; B = 2"). Strobe &Ior Dec. Pt. connections will be made 
by Type XPOO DIP Plug Cable. 

~ m N 
t' B ---1.- Bj' 

DISPLAY PLUGS 
1 per digit & ± sign 

EXTERNAL CONNECTIONS REQ'O 
FOR ·02 LOGIC 

@::TI]!I]]ITI] 
3l!Q1llL-.!QJ II~ IlL- etc. except 
EXTERNAL CONN ECTIONS REQ'O for LSD 
for ·MS THRU ·MS LOGIC 

~ ~ CffiP, etc. 

STANDARD INTERFACE CABLES 
Interface Type Cable Type 
820 Serial Receiver 14·XPMX·X·XX (1) 

821 A/D Converter 
822 Decade Counter 
823 Clocks & Timers 
(1) For data & power 

14·XPOO·1·XX (2) 
14·XPOO·1·XX 
14·XPOO·1·XX 
14·XPOO·1·XX 

(2) For Strobes 

Opt'l output plug 7ffi 
1 

WIRE LIST 1 COLOR CODE 
COLOR/LINE # PIN# FUNCT'N 
Brown 1 Pin 14 BCD2 
Red 2 Pin 1 V 
Orange 3 Pin 13 BCD4 
YellOW 4 Pin 2 V 
Green 5 Pin 12 T 
Blue 6 Pin3 G 
Violet 7 Pin 11 B 
GrayS Pin4 G 
White 9 Pin 10 S 
Black 10 Pin 5 L 
Brown 11 Pin9 BCDS 
Red 12 Pin6 L 
Orange 13 PinS BCD 1 
Yellow 14 Pin7 D.P. 

NUMERIC SCHEMATICS 
ALPHA NUMERICS 

DRIVE LOGIC SCHEMATICS 
The 1" lED display is supplied w/comm. anode for TTL decoders or comm. cathode 
for CMOS decoders. Common anode lED's are used in 2", 3", and 5'1." units with 
either type of logic because the ULN2003A, 7 channel, Darlington driver is 
employed. - TTL or 5V CMOS logic is Std. for 1" displays; 12V CMOS is opt'l. 
TTL or 5·15V CMOS logic is standard for the 2", 3", 5'1.". Latch memory is Std. 
on all CMOS displays. The schematics for the various lamps used in all the indoor 
series are shown in Table 3. Consult factory for outdoor lamp schematics. 
The Std termination for each digit is a 14 pin DIP socket. This I/Os the BCD, 
logic & lamp power, and, when specifiedl strobe, blanking, lamp test & decimal 
point. Additional connection points for ogic & lamp power, strobe & decimal 
paint are provided on the drive logic board for applications requiring larger 
power lines or separate strobe &/or decimal point inputs (·M1 thru ·M4). The 
l, V & G lines are bussed for all digits on ea. P.C. Bd. 
NOTES: (1) See specifications of SN7447A or SN74lS48 for details. 

(2) Not available if leading zero suppression is specified. 
(3) See specifications of 4511B for details. 
(4) The T and/or B inputs are strapped high for CMOS logic options calling 

for inactive test or blanking. 
(5) Positive EXCEPT for 68X31·CX & 68X31·MX where l Is Gnd. 
(6) Test & Blanking are active low functions if specified "User Driven." 
(7) Regulated power supplies recommended for lamps & logic. 
(8) Handle CMOS logic at a conductive work station until wired into system. 
(9) For ± sign: BCD 7 = +, BCD 6 = - (Control w/l bit; Strap 2 & 4bits 

high & 8 bit low.) 
(10) Dec. pts. & colons are user driven thru term'l D. Connect 0 to G on all series 

except 1" w/CMOS where 0 goes to V. 
(11) S input is strapped low for CMOS logic without memory. 
(12) For additional information, see notes in "DIP PLUG CABLES," below. 

TABLE 3 LAMP SCHEMATICS 
I" TTL LED segment - 68131 1" CMOS L£D segment & 1" TTL or CMOS incan· 2" LED segment 
1" (TTL), 2",3". & 51h" dec.pt.-Gaxn o'escent segment-6alOl 68132 
lED dec. pt.- I"~. 2", 3" & 5'h" 
68J(3l!Xl1/133!7J6 i"cand~~ceMI dec. pt.-

68X31/X32/7331736 

~ ~ (=® I ~ 
2" & 3" incande~cent 3"l£D segment Slh" LEO segment 5lh"incandescent 
segment-68X32/733 18633 68736 segment-6873S 

~® ~rl- <i- I. I. 14 vwf ~===~ ~Drf-
Using type XPOO & XPMX DIP Plug Cables will simplifY the installation of the 
68X3X Series Displays. This leads to lower installed cost & ease of servicing. 
They include 14 pin DIP plugs to mate with the drive logic board & optional 
output plugs, assembled to color coded flat cable (See Table). 

EXTERNAL CONNECTIONS IN XPOO & XPMX DIP PLUG CABLES 
·02 logic Code (XPOO Plug Cable) For ·02 Logic Code (Leading zero blanking): Strap S 
term'l of MSO(l) to G (If ·02 Logic Code is specified for display this has been done 
by closing Bridge S). The B line ofthe MSO(l) is connected to the S line of the next 
LSO(l). This B to S connection is repeated on the following digits except the 
LSO(l) of the display assembly (If ·02 Logic Code is specified for 2" or 3" dis· 
plays, Solder Bridges Z are closed between all digits except the last two LSOs).
See schematic "External Connections Req'd for ·02 Logic," to the left.) 

·M5 thru ·MS logic Codes (XPOO Plug Cable) Buss the S Lines from ea. digit (2). 
·M1 thru ·M4 Logic Codes (XPMX Plug Cable) AS supplied, pins 10 (S) & 7 (D) 
are removed from all the plugs in these cable assy's. Strobe &/or dec. pts. may 
be brought out by #14·1POO·XX. 
(1) MSD = Most significant digit (l.H. digit); lSD = least significant digit 

(R.H. digit). 
(2) Naturally, all V lines, Glines & l lines should be bussed to facilitate power· 

ing the display. If the T &/or B functions are user driven, they should be 
bussed also. 

GENERATING PART NUMBERS 
14-XPXX·X·)Q( 

~:~~~er:;:;'~ &~}, (1)(3) M1~F .. 
Multidrop, 3" & 5'12" (1)(3) M3 A DImenSion (Inches) (3) 

Single Drop (2) 00 Number of Display Plugs (4) 

Notes: (1) For ·M1 thru ·M4 logic codes. (2) For ·01, ·02, M5 thru M8 & Cl thru 
C4 logic codes. (3) B = 2" for 1" & 2" displays; B = 4%" for 3" & 5'1."displays. 
(4) ± Sign counts as one digit. 

ALPHANUMERICS - 0.7", 2.0" & 4.0" 5 X 7 DOT MATRIX 
:~o.::::;c 0 ••• .:.: 
, •• c::: .o~:.:. 
::".c~ :.Jc:.......:. 
c:-"'aCJc :.J ••• :": 
.:-" ac!:: .mJo._ 
=-:. ·.0::::: .ooo~· = ••• c ••••• 

84040 SERIES, 0.7" LED 
Features an on·board, 7 bit. TTL latch, 
character generator & lED drive clr· 

00..... cuitry, as well as a four level bright· 
~~.~~~ '":~5: ness control & lamp test. It will 
:~~i: ~:!~j display.a 96 character ASCII repetolr~. 
.000. c ••• o. Power IS 5 volt at 200ma max. AvaIl· 
.000 ••••• 0 able In orange & green with 500ucd 
brightness. Micro·processor buss compatible & can 
Interface with Dio·Rey's 820 Series ASCII Serial Re· 
ceivers (up to 16 characters can be driven by one 820 
receiver)*. The characters may be stacked horizontally 

on .7" centers. Loading data: The desired data and 
chip enable should be present & stable during a write 
pulse. No sync is necessary & character will continue 
to be displayed until replaced with another. Multi· 
character units supplied (16 character std.). 
'See SYSTEM INTERFACES on following page. 

84042 SERIES, 2.0" LED & 
84044 SERIES, 4.0" LED 
Complete multi·character units (18 character units 
are Std.) can be supplied to meet a wide variety of 
apolicatlons. They can be supplied in NEMA or De· 

signer enclosures. Alternately, the hardware can be 
supplied bare, ready for user mounting. I ncluded in 
the unit: Serial ASCII current loop receiver (300 to 
1200 baud); Character generator and display driver; 
Optional display controlier which allows various 
modes of display including direct copy, horizontal 
scroll, vertical scroll, etc.; All required DC power 
supplies. Multiple Units may be driven off a single 
data loop with each unit being addressable. Up to 
1756 characters can be stored in the memory.
For further information or applications engineering 
assistance. please contact us or your area 
representative. 
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2450 DISPLAYS, READOUTS, &'CRTs 2450 

DIGITAL INSTRUMENTS 
AND SYSTEMS 

SERIAL INTERFACE DISPLAYS, DIGITAL METERS, 
COUNTERS, CLOCKS & TIMERS 

GENERAL: 
Dio-Rey standard instruments integrate a wide 
range of display interfaces and power supplies. 
Whether it .be a 6 digit, 5W' high display 
w/serial interface in a NEMA 12 box or a 2" 
4 digit clock in a designer enclosure, Dio-Rey 
has the unit. 

~-" ,,"""" ,,~ ~,,~ ~ ~" ~ ~ - ~ 

J I: B 5°F 

FEATURES 
• Large, easy to read LED displays for high 

reliability (1",2",3" and 51/2") 

• Available in rugged Industrial or attractive 
Designer packages 

• Designed for long, trouble-free service 
• Suitable for a wide variety of applications 
• Serial interface EIA RS422, RS232 or current 

loop compatible 
• Analog to digital interfaces are voltage, 

current, temperature, load-cell and 
tachometer compatible 

CHOOSING A STANDARD ENCLOSURE 

823 SERIES CLOCK & TIMERS 

APPLICATIONS 
• Analog to digital converters 
• Clocks 
• Bidirectional counters 
• Coil winding counters 
• Decade counters 
• Event counters 

• Counters, clocks and timers in most popular 
configurations are available 

• Pulse counters 
• AC/ DC ammeters 

• Powered from 110/220V, 50160 Hz • AMP-HR meters 
• All wear and calibration components easily 

accessible 
• Decibel indicating meters 
• Fluid flow meters 

SPECIFICATIONS • Volt meters 
• For Displays, see "Large Character Digital • Ohm meters 

Display" spec. sht. • Temperature meters 
• For Interfaces, see this & next page. • Watt meters 
• For Enclosures, see below • Timers 
• Termination: barrier terminal block std. • Speci~1 indicators 

DES'N'R INDUST'L 

EI 
STD FINISH FOR DESIGNER ENCLOSURES 
IS MATTE BLACK. Std finish for INDUS
TRIAL ENCLOSURE: FRONT FACE (WHICH 
IS A HINGED COVER) IS MATTE BLACK; 
BALANCE OF ENCLOSURE IS GREY. 

BLOCK DIAGRAM 
,--------------------------, 
: ,-, ,_, ,-, ,-, INTERFACE: 

: '-' c, C' CI : 
I I 
I If Interface .. I I 
I or Pow Supp I I 
I Not Suppl'd Ii/O (TERMl BlK) I 
I ~ ENCLOSURE I L __________________________ ~ 

GENERATING PART NUMBERS 
Standard Clock Interfaces are supplied in 4 or 6 digit, 12 or 24 hour formats. 
Calendar and decimal formats are available. Fast and Slow set inputs are standard; 
hold is optional.l') As with the timers, All have BCD outputs compatible with 
Dio-Rey's Numeric Readouts. Timer interfaces that are available include count up, 
count down, both with preset options. Switch operation at a specified time 
optional. P.!=t1~ rxx-rf I Ilii.:~g~~ 3 22OV, 50 Hz 
(11 50/60 Hz and crystal oscillation time bases are optional as are masterlslave 
systems. 

fl~JT HI' INTERFACE CODE 
2'1" 2 SEE TABLES ON THIS 

~. 

" 
823-1 -61 
823-2 -62 
823·3 -63 

f---
823-4 ·-64 

4/6 Digit, 12 Hr Clock 
4/6 Digit, 24 Hr Clock 
Up Timer 
Down Timer 

3:0" 3 & NEXT PAGE 
5.6" 6 NO. OF DIGITS & FORMAT 

SEE "GENERATING PART NUMBERS" 
IN "LARGE CHARACTER DIGITAL 
DISPLAY" SPEC. SHTS. 

EXAMPLE: A 4 digit, 3"; designer unit wise rial RS232 receiver 
having nov, 60 Hz power would have pI. no. 88633-4A-ll-1. 

SPECIAL NUMERIC & ALPHA NUMERIC DISPLAY SYSTEMS 

Laddie Wt meter (5112") Laddie temp/cast feed/cast length digital instrument 
unit for metal slab casting plant (311) 

If you have a special requirement for lighted displays, please call us for applications engineering assistance. - We will be happy to help you. 

8·1060 
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2450 

GENERAL 
DIO-REY has developed a wide variety of stand
ard system interfaces for its numeric! alpha
numeric redouts and lighted indicator! annunci
ators. These are the result of over 18 years 
experience in serving a broad spectrum of 
industries i nclud i ng instrumentation process 
control, communications, metals, chemicals, 
data processing, agriculture, security, office 

821 SERIES ANALOG TO DIGITAL CONVERTERS 

The DIO-REY 821 Series are hipolar A/D's with up to 
4'12 digit output capacity. BCD output ranges are: 
±1999, ±3999, ±19999 and ±3999. 

All feature state·of-the·art technology at compet
itive cost. Input impedance >100 mIl. Common 
mode rejection is 110 dB for DC; 90 dB for AC • 
Accuracy is ±O.05%, ±1 count. Auto zero and zero 
offset available. Ranging and zero adjustments con
veniently located. 5 VDC and 110/220, 47-500 Hz 
input, depending on model • -lOOC to +65°C; 
0-90% RH non-condensing operating environment • 
112" LEO display available. 100 K hr MTBF. 

DISPLAYS, READOUTS, & CRTs 2450 

SYSTEM INTERFACES 

equipment, petroleum, auto, aerospace, textile, 
packaging, paper, transportation, governmental 
agencies and military. 

These products may also be used in systems 
which do not require displays. In addition, cus
tom interface electronics, designed to perform 
outside the specifications or capabilities of our 
standard units are available. Contact our sales 
department for technical application assistance. 

822 SERIES DECADE COUNTERS -I 
Stds available up to 5 decades, opt'l units avail
able up to 10 decades. This series of counters in
cludes Up, Down, Bi·Directional and Presetable (or 
combinations of these) units. All have TTL BCD out
puts, compatible with DID·REV displays. - Reset, 
count and power (5 VDC) are brought in via a ter
minal block. Outputs terminate through a header. 

POWER SUPPLIES 
B20C SERIES SERIAL ASCII INTERFACES 

RS422 
NOW 
AVAILABLE t06-i1-

I-H 
MAX 

The DIO·REY 820 Series Serial to Parallel and Parallel 
to Serial Converters are microprocessor based and 
are primarily intended for driving remote display 
decoders. 

The input to the 820 Receiver is a Serial ASCII 
coded data stream at either RS232 or current loop 
levels. The 820 Receiver automatically adapts itself 
to incoming data rates over the range of 110 to 1200 
baud. In addition it features a six position DIP switch 
which allows selective addressing of up to 64 sep
arate receivers on one data link\ The output of the 
receiver is six bits of data and sixteen strobe lines. 
The receiver, therefore, can drive either sixteen 
numeric or alphanumeric displays per receiver or up 
to 96 paints in an annunciator system. 

An array of sixteen, 6-bit registers may be se
quentially inputed to the 820 Transmitter and con
verted to a serial output, for annunciator systems. 

Baul~ 

820-2 -12 Serial ASCII Current Loop 
Data Receiver 110-1200 

Baud 

820- -13 Serial ASCII RS232 or 
5/6" Data Receiver Current Loop 

1200-4800 
Baud 

820-9 -14 Serial ASCII RS422 
Data Receiver 

* * Available wI serial repeater circuit and voltage inverter. 

SERIAL ASCII RECEIVERS & TRANSMITTERS 
FOR REMOTE DISPLAYS. CONTROLS & TELEMETRY *RS422 NOW AVAILABLE 

TYPICAL MULTILOCATION LAYOUTS 

EIA RS232C 
SERIAL ASCII 
DATA SOURCE 

.-------------------~ 
SHUTIJOWN VRLVE 2 OPEN Rg-B 

~---------r~----~~ 

COMPUTER 
PROCESS CONTROLLER 

820 TRANSMITTER "'R;.:.S2;:.:3"'2 _____ ---''-' 
ETC. 

CURRENT lOOP 
SERIAL ASCII 
DATA SOURCE 

COMPUTER 
PROCESS CONTROLLER 

820 TRANSMITTER 
ETC. 

I LOOP[+) 

8-12V(+) 
COMM. RETURN 
8-12V[-) 

8-12V(+) 

RETURN(-) 

} TO OTHER 
'--____ LOCATIONS 

'------1, TO OTHER 
(----------------:J LOCATIONS 
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FIXED 
LEGEND 
TYPE 

U.S. PAT #3.'03.720 

RELEGENDABLE 
TYPE 

U.S. PAT #3.'03.720 

74000 SERIES 
CUSTOM UNITS 

DISPLAYS. READOUTS. & CATs 2450 

LIGHTED INDICATORS 
AND ANNUNCIATORS 

ANNUNCIATORS • STATUS DISPLAYS • BACK 
LIGHTED INDICATORS PANELS. MAP/FLOW DIS
PLAYS • DEAD FRONT PANELS 

Any group of messages! symbols can be 
displayed in any combination of colors 
• Construction is modular 
• Front panel graphics are back lighted using 

LEDS - STD MFB Tl % lamps also available 
• Units are supplied in an attractive package 

with bezel and "Black·Out" front panel, ready 
to snap into rectangular panel cutout 

• Lamp common reduces installation time 
• Serviced from the front 
• Lamp drivers and special logic available 

For applications where the legend or graphics 
must be able to be changed 
• Same features as the FIXED LEGEND TYPE 
• Can be supplied with photographic film 

legend 
• Relegendable from front 
• Six standard color filters 
• Twenty·three standard units with from 2 to 48 

indicator modules 
• Special assemblies available 

Dio-Rey's back lighted displays are now avail
able with either LEOs and! or incandescent light 
sources. They provide design flexibility and at
tractive appearance usually associated with ex
pensive custom units. Dio-Rey allows you to 
choose the size, shape, color, legend and inten
sity combination that will meet your require
ments. Color filters, special legends and masks 
are supplied to meet customer specifications. 
As well as having a standard line, we have sup
plied a wide range of hardware designed to meet 
special requirements. Contact us to discuss your 
specific needs. 
FEATURES 
• Available with standard LED and! or 

incandescent light source 
• Sizes range from several square inches to 

square yards 
• Fixed legends may be screened in one or 

more colors 
• Can be supplied to endure severe environ

ments (NEM4 or MIL-E-5400 and MIL-STD-202l 
• Special units with any group of messages! 

symbols may be displayed in any combination 
of colors 

• Units are supplied in an attractive package 
with bezel 

• Front panel options include: "black out," 
clear, high efficiency red. amber or green. 
Lampdrivers/ flashers and annunciator logic 
is available 

Unit~ shown include status displays for power generating station & military fire control system. Many • All incandescent lamps are socket mounted 
other configurations have been supplied for applications such as: Industrial process control, security to ease servicing 
systems, automated machine control, chemical/petroleum/textile flow indicators, steel/aluminum • Termination options include: terminal block, 
plant condition displays, banking system displays, medical instrument displays, communication net- header, connector-harness, taper pin and 
work indicators and data processing/ computer system communication. solder terminal 

8·1062 

DlO-REV. Div_ of INFO-LITE, CORP. • 422 Cliff Street· Fairview, NJ 07022· (201) 941-4455. FAX (201) 941-4919 
"LINKS BETWEEN MAN AND MACHINE" 
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SMART FORCE™ INVERTERS 
for electroluminescent lamps 
From Endicott Research Group, Inc.! 
ERG Smart Force™ DC-AC Inverters 
compensate for the aging characteris
tics (brightness loss over time) of 
electroluminescent (EL) phosphors to 
improve EL lamp life! (See "Initial 
brightness vs. Time" graph below.) 
Automatically adapt their own voltage 
and frequency over the course of EL 
lamp life to deliver near constant 

Miniaturized 
"P" Package 

Available 
Now! 

"H" Package 
Series Ideal 
for Larger 
EL Lamps 

power output. 

Applications: 
• Backlight LCDs, membrane 
switches, dead front panels, legends 
and decorative trim; • Discharge 
latent images in copy machines; 
• Power emergency signage, exit 
signs, POP displays, novelty lighting, 
etc., from Low DC Voltages! 

Initial brightness vs. time: 
1.0 

.751---'~~"",-+-~. 

.25 1---+-+-+---1~+-+-+"'-'-+....--'..~ 

O~~~~~L-~~~~~~~ 
o 2 3 4 5 6 7 8 9 10 

hrs. x 100 

Luminescent Systems #20014-2 EL 
lamp (16IN2) and ERG E613 - E0003 
inverter (V IN = 12 V). 

E600 SERIES 
From $8.95 ea. 

(Qty. 1 - 9) 

LPS SERIES 
INVERTERS 

From $6.95 ea. 
(Qty. 1 - 9) 

Also see our pages in EEM, Sec. 4000, 
Power Supplies DC. 

To expedite smaller orders (up to $250)! VISA !!'II.'! 
we welcome credit card purchases., 

Specifications subject to change without notice. 

.029±.005 
(0.7 mm) ± (0.1 mm) 

.30 
(7.6mm) 

1_ .85 -I 
(21.6mm) 

(Bottom View) 

General Specifications: 
Input: 3, 5, 6, 9, 12, 15, 18, 24, 28 VDC 

(your choice) 
Output: 60 - 130V RMS @ 400 - 700 

Hz. nom. 
Package: Nylon, epoxy filled 
Mounting: PCB Mount standard 
Size: 1.25" x .85" x .95" high 
Temp_ Range: 

Operating: -25°C to + 85°C 
Storage: -40°C to + 100°C 

Weight: 30 gms. (Approx.) 

Our E600 Series Inverter has met the economy and reliability needs of the auto industry. 
Now we can tailor EL power to your needs! To help us determine what inverter suits your 
application, let us know: 1) input voltage; 2) lamp surface area to be excited; 3) brightness 
level desired (low, medium, high); 4) lamp operating life; 5) type and brand of EL phosphors; 
6) number of EL segments, and 7) application. 

Use our E600 Inverters to power JKL Micro-Lume mini-fluorescent lamps, including Model 
#BF659-01 ! Call factory for free circuit diagram and other product data! 

••• TAKE THE GUESSWORK OUT OF MATCHING EL LAMPS AND DRIVERS! 
Looking at EL Lamps as lossy, light-emitting capacitors (LECs), LPS Inverters are designed 
to power conventional foil-construction lamps of a given area to specified brightness level 
(low, medium, high). As a result, it is now possible for the engineer to specify and purchase 
a standard Smart Force Inverter for applications incorporating lamps from virtually all "foil" 
lamp manufacturers. 
The LPS is a clearly specified DC-AC Inverter with a wide tolerance to both input voltage 
swings and loading. LPS units are designed to power up to approximately 60 square inches 
of foil-type EL lamp from a wide variety of commonly available low DC-voltage inputs. 

Free Data Packet contains LPS Series specifications & EL Source List to help you 
source EL Lamps, LCDs, membrane switches, etc. Call today! 

[ :;: 1 f' ~~~!~~!.~~~~En~;~~f,;~~· 
Iti..~ ®607-754-9187 TWX 510-252-0155 FAX 607-754-9255 

© Copyright 1985 Endicott Research Group, tnc. 

EEM 1988 For manufacturers' sales offices, see yellow pages B·l063 
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Power your displays 
DC-DC converters for Gas Discharge Displays up to 25W 

Convert low DC line voltage to 
the higher voltage levels 
required to activate multi
segment plasma gas dis
charge displays (including bar 
graphs). ERG Converters 
eliminate need for 200-2S0V 
DC line. 

General Specifications 
ERG 
Converter 
Series 
E700U 

E700R 
(Regulated) 

ESOO' 

E1600 

E900 

E1200 

Input 
5,9,12,15 
VDC 
standard 
(to 48 
available) 

5,9,12,15 
V DC 
standard 
(to 48 
available) 

5,9,12,15 
V DC 
standard 
(to 48 
available) 
5,9,12,15 
V DC 
standard 
(to 48 
available) 

5.12,15 
V DC 
standard 
(to 48 
available) 

12,15 
V DC 
standard 
(others to 
your spec) 

Output 
Up to 3W 
unregulated 
(e.g. 200 V DC 
(a 15 mal 

Up to 3W 
regulated 
(e.g. 200 V DC 
(0 15 rna) 

Up to 3W 
unregulated 
(e.g. 200 V DC 
(n 15 mal 

Up to 6W 
unregulated 
(e.g. 250 V DC 
(a 24 rna) 

Up to 12W total, 
With single or dual 
outputs, unregulated; 
(e.g. Single: 250V DC 
(u 30 rna 
Dual: 250V DC (u 30 ma 
and -16V DC (({ up to 
200 ma to power the 
drive electronics in many 
applications using the 
Burroughs SELF·SCAN' 
orlEE' ARGUS displays) 

Up to 25W 
unregulated 
(e.g. 250V DC 
(u 100 rna) 

Size 
1.1" (27.94 mm) x 
1 Z (30.48 mm) x 
.91" (23.11 mm) max. 
high 

1.43" (36.32 mm) x 
1.5" (38.10 mm) x 
1.03" (26.16 mm) max 
high 

1.00" (25.40 mm) x 
1.38" (35.05 mm) x 
0.70" (1778 mm) high 

1.30" (33.02 mm) x 
1.88" (47.75 mm) x 
0.82" (20.83 mm) high 

2" (50.80 mm) x 
2.5" (63.50 mm) x 
.98" (24.9 mm) high 

2" (50.80 mm) x 
2.5" (63.50 mm) x 
1.19" (30.23 mm) 
high 

Made in U.S.A. 

Weight Package 
30 gms. Plastic 

40 gms. Plastic 

20 gms. Plastic 

44 gms. Plastic 

122 gms. Alumir;um 

185 gms. Aluminum 

*For high-VOlume requirements, E500 delivers same performance as E700 at significantly lower unit cost! 
Mounting: P.C. board standard 
Encapsulation: All ERG converters are fully encapsulated 
Isolation (in/out): 600V RMS (60 Hz. breakdown for 1 nlin.) standard 
Temperature: O~70Q C. standard. Wider ranges available. S5G C. case max. 25Q C. temp. rise typical for E1200 

Match our converter All converters below are 12V DC input; other input voltages available. 

to your display Mfr. Mlr.'s Pari # ERG Part # Mlr. Mlr.'. Part # ERG Pari # 

Use this handy chart to find the BABCOCK SP-l0l E712-21SU CHERRY W-750-2052 EI612-1.835S 

right ERG converter for your gas BABCOCK HB-332 E712-21SU CHERRY W07-1007 E1612-1,835S 
BABCOCK DP-0216-Cl EI612-1.8540S DALE PD-06D040 E512-215U 

discharge display application, Re- BABCOCK DP-16Gl0l-Cl E912-1.B545S DALE PD-16A040 E512-215U 
BABCOCK DP-0840-Cl EI212-1,85130 DALE PD-32A025 E512-215U 

member, this is just a guideline. BURROUGHS SSD 1 000-0030/39 E912-2.530S DALE APD-32A025 EI612-2.520S 
BURROUGHS S110120A0030/39 EI212-2.5100 FUJITSU FPN060DRUD E1212-1.510S 

Consult the factory if your appli- BURROUGHS S110140A-0030/39 EI612-2.520S FUJITSU FPC4012NRPL E912-1.5560S 
BURROUGHS SII-1240PD EI212-2,5100 FUJITSU FPN020DRUD E1612-1.535S 

cation requires a series or part BURROUGHS BG16101-2 E712-2,512U lEE MAXI 32(16X2) (0) EI612-1,535S 

number other than shown below! BURROUGHS BAF06770 E712-215U lEE MAXI 128(32X4) (0) E912-1,566S 
CHERRY W416-1051 E1612-1.835S lEE MINI 480(40X12)(0) EI212-1.3185 

Ask about our expanded Cross CHERRY W420-1052 EI612-1.835S PCPC RU-32-8RD10(32XB) EI212-2.5100 
CHERRY W424-1053 EI612-1.B35S PCPC PC 170S-2S664DC E1212-1.85130. 

Reference Index for gas dis- CHERRY W416-1054 E1S12-1.835S THOMSON TH 7606 ............ ' ....... E1212-1.00160 
CHERRY W420-1055 E1612-1,835S NEEDS BOTH ........... EI212-1.00160 

charge displays. CHERRY W424-1058 E1612-1.835S THORN EMI P157/03-MI .............. E912-2,732S 

All specifications subject to change without notice. 

Tell us about your display power needs 

r..-".. • Custom Designs • Outputs from SV DC to 1,SOOV DC 

• Variations for mUlti-segment, bar (your choice) 

~~~® graph and dot matrix gas discharge • Single and dual outputs 
and vacuum fluorescent displays (up to 25W total) 

• Inputs from SV DC to 48V DC • Regulated and unregulated 
(your choice) • Center tap (± voltages) 

8'1064 For manufacturers' sales offices, see yellow pages EEM 1988 
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from low DC voltage 
DC-DC converters for Vacuum Fluorescent Displays up to 12W 

No need for "special" multiple 
output power supplies. ERG 
converters produce both anode and 
filament voltages for VF displays 
up to 12W. Compatible with all 
major VF display makes. Mount 
on your PC board as needed, 
where needed. 

Match our converter 
to your VF ~isplay 
Use this handy chart to find the 
right ERG converter for your VF 
display application. Remember, 
this is just a guideline_ Consult 
the factory if your application 
requires a series or part number 
other than shown! Ask about our 
expanded Cross Reference 
Index for vacuum fluorescent 
displays_ 

Also see our pages in EEM, Sec. 4000, 
Power Supplies DC. 

To expedite smaller orders (up to $250) 
we welcome credit card purchases. 

ZII 
c Copyright 1985 Endicott Research Group, Inc 

General Specifications 
ERG 
Converter 
Series Input Output Size Weight Package 

E700VF 5. 12V DC DC Anode voltage and 1.1" (27.94 mm) x 30 gms. Plastic 
upto 3W (other inputs Center tap (AC) 1.2" (30.48 mm) x 

available. ) Ii lament voltage. .91" (23.11 mm) high 

E800 VF 5. 12V DC Up to 6Wmax. 1.43" (36.32 mm) x 40gms. Plastic 
upt06W (other inputs 1.50" (38.10 mm) x 

available.) 1.03" (26.16 mm) high 

E900 VF 5. 12V DC Up to 12W max. 2" (50.80 mm) x t22gms. Aluminum 
up to 12W (other inputs (to 7.5W max. with 2.5" (63.50 mm) x 

available.) 5V DC input) .96" (24.9 mm) high 

Mounting: 
Encapsulation: 
Isolation (inlout): 
Temperature: 

PC. board standard 
All ERG converters are fully encapsulated 
300V RMS (60 Hz. breakdown for t min.) standard 
0-70' C. standard. Wider ranges available. 85' C. case max. 

All converters below are 12V DC input; other input voltages available. 

Mlr. Mlr.'s Part # ERG Part # Mfr_ Mlr.'s Part # ERG ParI # 

FUTABA 16-SY-03Z E712-.24V5.8 NORITAKE DC40125A E912-.60100V7.6 
FUTABA 5-LY-01ZL E712-.26V3.0 NORITAKE DM256X64A E912-.S060V7.2 
FUTABA 16-MY-01ZL E712-.31 V6.2 NORITAKE OM12SX12SD E912-.S060V4.0 
FUTABA 32-S0-43Z E712-.30V7.3 NORITAKE OM64X64B E912-.744SV4.3 
FUTABA 14-LO-01Z E712-.31 V6.S NORITAKE DC440066A E912-.60VS.S 
FUTABA 2S-BD-01Z E712-.30VS.4 NORITAKE OC440046A E912-.60V9.2 
FUTABA 16-MD-02Z E712-.32V6.1 NORITAKE DG40026B2 ES12-.SSV9.0 
FUTABA 16-LO-01Z E712-.47V7.S NORITAKE DG409A2 E712-.SSV9.7 
NEG FIP32BSX E712-.4SV6.S NORITAKE DG209A2 E712-.35V6.5 
NEG FIP32A9X E712-.4SV6.S NORITAKE DG20SA2 E712-.42VS.7 
NEG FIP40ASX E712-.4SVS.9 NORITAKE DG169A2A E712-.42V4.S 
NEG FIPSOASX E712-.4SV9.0 NORITAKE FG206A2 E712-.3SV6 
NEG FIP14AST E712-.13SV1.7 NORITAKE FG166A2 E712-.3SVS.3 
NEG FIP16B11X E712-.3SVS.3 NORITAKE FG326A2 E712-.4SV6.S 
NEC FIP16B13R E712-.47V7.2 NORITAKE FG10SB1 E712-.26V4.S 

All specifications subject to change without notice. 

Ask about our quadruple output DC-DC converters, capable of powering two dissimilar vacuum 
fluorescent displays! 

(: .... 1 ,. ~~!?!!~~~~"~~~;!6~C. 
... ~ ® 607-754-9187 TWX 510-252-0155 FAX 607-754-9255 
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TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

88/89 EDITION OF EEM 
Abbreviations/Acronyms 

........... A·1134, B·1098, C·1082, 0·1038 
ASCII Code ...................................... 0·1073 
Batteries, Product Selection Guide ..... 0·1428 
Batteries & Fuel Cells, 

Characteristics ............................. 0·1454 
Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide ................. C·1003 
Capacitors, Basic Formulas ............... A·1 030 
Capacitors, Miniglossary .................. A·1027 
Capacitors, Product Selection Guide .. A· 1 003 
Coils, Chokes, Inductors, 

Product Selection Guide ................. A·119 3 
Conductors, Maximum Current 

Capacity of Copper & Aluminum ..... C·1760 
Connectors, Miniglossary ................ C·1374 
Connectors, Terminals & Sockets, 

Product Selection Guide ................. C·1127 
Crystals, OScillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide ............................. A·1331 

Delay Lines, Product Selection 
Guide ............................................ A·1495 

Discrete Semiconductors, Product 
Selection Guide ............................. A·2113 

Displays, Readouts, & CRTs, 
Product Selection Guide ................. B·1 033 

EBCDIC Code .................................. 0·1162 
Encapsulation, Miniglossary .............. C·1110 
Fans, Blowers, Cooling Equipment & 

Heat Exchangers, Product 
Selection Guide ............................. C·1643 

Filters, Product Selection Guide ......... A·1633 
IC Master. ....................................... .A·1718 
Instruments, Panel Meters, Product 

Selection Guide ............................. 0·1350 
Instruments, Test & Measuring, 

Product Selection Guide ................. 0·1190 
Interconnection Systems, Product 

Selection Guide ............................. C·1 719 
Keyboards & Keypads, Product 

Selection Guide ............................. B·1808 
Lamps, Lights, & Inductors, Product 

Selection Guide ............................. B·1104 
Logofinder & Trademark Directories .... C·9 01 
Microwave Components, Product 

Selection Guide ............................. A· 1 761 

Military Qualified Products List.. ......... B·1 003 
Motors, Drives, & Rotating Components, 

Product Selection Guide ................ B·1181 
Opto Semiconductors, Miniglossary .. B·1262 
Oscilloscopes, Product 

Selection Guide ............................. 0·1408 
Panel Hardware, Product 

Selection Guide ............................. C·1603 
Potentiometers, Trimmers, Controls & 

Rheostats, Product 
Selection Guide ............................ A·205 7 

Power Supplies, Miniglossary ............ 0·1504 
. Power Supplies, AC, Product 

Selection Guide ............................. 0·2060 
Power Supplies, DC, Product 

Selection Guide ............................. 0·1497 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide ................. B·12 9 7 

Relay Contact Forms ........................ B·1371 
Relays, Electromechanical, 

Miniglossary ........................... , ..... B·1364 
Relays, Product Selection Guide ......... B·1355 
Resistor Color Codes ...................... A·1 911 
Resistors, Product Selection Guide ... A·1849 
Servo Components, 

Miniglossary ................... B·1238, 0·2176 
SI Units, Basic Guide To, 

........... A·1090, B·1050, C·1092, 0-1048 
Solenoids, Product Selection Guide .... B·1612 
Switches, Product Selection Guide ..... B·1636 
Thermal Components, Product 

Selection Guide ............................. B·1834 
Thermal Conductivity of Dielectrics 

at Room Temperature .................... B·1842 
Thyristors/High Power Diodes, 

Miniglossary ................................. A·2145 
Trademark & Logofinder Directories .... C·901 
Transducers & Encoders, Product 

Selection Guide ............................. B·18 74 
Transformers, Product 

Selection Guide ............................. A·2153 
Voltage Drop Nomograph .. C.1912, 0·2042 
Wire & Cable, Product 

Selection Guide ............................. C·1763 
Wire Guages-Diameter, Area, 

Copper Weight ............................. C·1864 
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REFAC ELECTRONICS DISPLAYS 

Intelligent LCD Modules 

Many dot matrix arrays with alllC's on board. EL and LED 
backlight options and wide temperature range available. 
U.S.-based engineering, economic pricing, and distributor 
stocking. 

OPCOA® LED lamps & Displays 
Single and bi-color lamps 

are 100% electrical tested 
and designed for more than 
100,000 hours' service. 
Used in automotive, indus
trial, appliance, and military 
applications. Plus a broad 
line of single and multi, 
seven segment and alpha
numeric displays for auto
motive, industrial, appliance, 
and military markets. 

Pinlite® Incandescent Displays 
Digital and alpha-numeric 

incandescent displays fre
quently specified for civil and 
military aircraft instrumenta
tion. They offer long life, fast 
response, low voltage, vib
ration resistance, 9,000 
ft.llambert minimum bright
ness, 1200 viewing angle, 
patented filament arrange
ment, and direct compatibil
ity with standard TTL driving 
networks and multiplex 
circuits. 

0438 LCD Modules 
Custom fonts up to 32 

segments available in 
standard 0438 LCD 
modules. Complete with 
serial driver, display, 
PCB, connector, and 
bezel. Self-contained, 
compact LCD assem-

., , 

BBBB 
blies with backlighting and wide temperature operation in
cluding bar graphs, pictorial annunciators, and indicators. 

Custom Display Assemblies 
One stop shopping for 

custom display assemblies 
of all types, including incan
descent, LED, or LCD digits, 
Display Modules, and asso
ciated electronics. For con
sumer, industrial, and 
military applications. 

State-Of-The-Art Tooling And AssemblY 
You can depend on ERAIREFAC for the latest in subassemblies 

and turnkey products. Ourmanulacturingfacilities in Connecticut and 
Taiwan are both equipped with automated assembly lines that include 
chip-an-board wire bonders, surface mount pick-and-placemachines, 
wave soldering machines, and automated test equipment. Our capa~ 
bilities are complemented by the ERAIREFAC Design Engineering 
Group, specialists in design and customer interlacing. Computer con- . 
trolled tool room capabilities assure precision tooling and fast turn
arounds. 

There may be a Refac display or module in your 
future. Write, call, or fax your specifications to u~ 
today. 

ELECTRONIC RESEARCH ASSOCIATES, INC. 
REFAC ELECTRONICS • TAANSPAC® 
WEST HILL ROAD' WINSTED,CONNECTICUT 06098 
(203) 379-2731 • FAX: (203) 379-8861 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1067 
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~I E¥CEL Ex'CElIX LCD 
• Technology International Corp. 

Numeric Displays Alphanumeric Displays 

3150 0.181 3V, digits, duplex S.L L. Elastomer 
3252 0.200 3% digits, duplex S.LL. Elastomer 
6200 6 digits, duplex D.LL. 
8200 0.236 8 digits, M/E, triplex S.LL. Elastomer 
3250 0.255 3% digits, direct D.LL. 
3313 0.300 3 digits,S triangles, D.I.L. 

triplex 
8300 8 digits, triplex D.LL. 
4300 0.315 4 digits, S, bell, direct D.LL. 
4320 0.350 4 digits, direct D.LL. 
3401 0.400 3V, digits, direct S.LL. 
3450 3% digits, duplex S.I.L. 
4400 4 digits, AM, PM, S, D.LL. 

bell, direct 
4451 4V, digits, over-range, D.LL. 

direct 
4455 4% digits, Lobat, direct D.LL. 
5400 5 digits, direct D.LL. 
3451 0.433 3% digits, direct D.LL. 
3501 0.500 3V, digits, direct S.LL. 
3551 3V, digits, over-range, D.LL. 

direct 
3555 3V, digits, Lobat, direct D.LL. 
3557 3V, digits, AM, PM, bell, D.LL. 

direct 
4500 4 digits, direct D.LL. 
4500 (M3) 4 digits, triplex D.LL. 
6500 6 digits, direct D.I.L. 
8500 8 digits, direct D.LL. 
3452 0.531 3V, digits, AM, PM, AL, D.LL. 

bell, direct 
3751 0.700 3V, digits, over-range, D.LL. 

direct 
4700 4 digits, direct D.LL. 
4707 4 digits, PM, direct S.LL. Elastomer 
5700 5 digits, direct D.LL. 
6700 6 digits, direct D.LL. 
31030 1.000 3 digits, direct D.LL. 
31051 3% digits, over-range, D.LL. 

direct 
41000 4 digits, direct D.LL. 
41051 4V, digits, over-range, D.LL. 

direct 

Bar Graph Displays 

0520 0.156 
0620 0.230 
032a a.300 
01420 1.400 

11111111111111111111111111111111 

11111111111111111111111111111111 

32 bars x 2 lines, direct 
9 bars x 2 lines, direct 
9 bars x 2 lines, direct 
20 bars x 1 line, direct 

Elastomer 
D.LL. 
D.LL. 
S.LL. 

0.808 x 0.520 
0.808 x 0.520 
1.500 x 0.600 
2.090 x 0.690 
0.808 x 0.509 
1.200 x 1.000 

2.750 x 1.100 
1.457 x 0.709 
2.000 x 0.900 
2.500 x 1.100 
1.960 x 0.950 
1.960 x 0.950 

2.005 x 1.200 

2.000 x 1.200 
2.000 x 1.200 
1.960 x 0.950 
2.000 x 1.200 
2.000 x 1.200 

2.000 x 1.200 
2.000 x 1.200 

2.000 x 1.200 
2.000 x 1.200 
2.750 x 1.200 
3.695 x 1.200 
1.960 x 1.079 

2.750 x 1.500 

2.750 x 1.500 
3.250 x 1.250 
3.200 x 1.500 
3.695 x 1.500 
3.695 x 1.800 
3.695 x 1.800 

3.695 x 1.800 
4.000 x 1.800 

2.750 x 1.200 
1.900 x 1.100 
3.100 x 1.300 
5.300 x 1.900 

4540 0.500 4 characters, direct D.LL. 3.500 x 1.150 

8540 8 characters, triplex D.LL. 3.700 x 1.200 

12540 12 characters, triplex D.LL. 5.750 x 1.200 

16540 16 characters, triplex D.Ll. 7.250 x 1.200 

11040 1.000 1 character, direct S.LL. Elastomer 1.000 x 1.750 

Light Valves 

0.375 x 0.375 1 square, direct 

1.800 x 0.700 2 triangles, direct 

LVOOI 

LV002 

LV003 1.800 x 0.700 1 rectangle, direct 

D.Ll. 

D.l.l. 

D.Ll. 

Alphanumeric Display Modules 

1610 16 x 1 3.15 x 4.45 59.4 x 5.8 

1620 16 x 2 3.15 x 4.45 59.4 x 12.4 

4010 40 x 1 3.15 x 4.45 154.5 x 15.8 

4020 40 x 2 3.15 x 4.45 154.5 x 15.8 

2410 24 XI 3.15 x 4.45 93.5 x 15.8 

2420 24 x 2 3.15 x 4.45 93.5 x 15.8 

4010L 40 x 1 3.15x7.9 154.5 x 15.8 182 x 33.5 x 

2040 20 x 4 2.95 x 4.15 76 x 25.2 

Graphic Display Modules 

Gl02 640 x 200 0.31 x 0.45 223.96 x 97,96 

Gl03 480 x 128 0.43 x 0.43 242 x 69 

Gl04 240 x 64 0.48 x 0.48 132 x 39 180x75x13 

• Note all LCD voltages are Maximum values. 

0.500 x 0.700 

2.000 x 1.100 

2.000 x 1.100 

1/32 

5-4, Stryker Lane· Hillsborough Industrial Park. Belle Mead, NJ 08502 • Tel. (201) 874-4747 • FAX. (201) 874-3278 • TWX. 9103339588 
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E¥(EL EXCEllX LCD 
AI Technology International Corp. 
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41000 d -1.85 

00-00 ~ , ... ,., ... ,: Lf.L' m 
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PERFORMANCE SPECIFICATIONS 
PARAMETER UNITS MIN. 

Operating Voltage V 3 
Operating Frequency Hz 30 
Current' p,A 
Capacitance" pf 
DC Resistance" Mfl 20 
Allowable DC Offset mV 
Response Times (25°C) 

Rise to 90% ON ms 
Decay to 10% OFF ms 

Contrast Ratio 
Viewing Angle (at5V) 
Operating Temp. Range °C -30 
Storage Temp. Range °C -30 
Estimated life hrs. 

4540 

6500 

nl ....... 1 51 
:'8'8'B8 =il~ 'f. : : , ~ 

1100~JJ 050 
l---2.000~ . 

d = 1.20 

:;:, 8:8:B 8 ~ 
f. • •• ~ 

I .,00Uf.050 
~2.000 

4700 d = 1.55 

Dn.a~,a-, ~ 
D.D:D.D ~ 

.100~ L.430} !--___ 2.750 ___ --!:::j 

41051 d = 1.85 

~'nn-nn·~ -, .-, .-, .-, .-, ~, 
• • - • - : - • - \:!Il 

4.000 .100'~ 1--,.,50=1 

d = 1.25 6700 

5400 d = 1.55 

~-~~ 

~~ L .100~1+.050 
-2.000--=r 

d= 1.55, 

BB;B.B;BB ~l' 
YYn.nullIlI.I"IIIIIII~_ 

I .100~JI .125 

DO·SS·SD ~ 
U.U: IJ • ..I: ..I.U ~'I 

_.1.1.11.1111111111111111111-

f-. ---2.750-----11 .100~ i-.650--j 

TYP. MAX. 

5 10 
60 120 
3 10 

3,000 

50 

30 50 
50 100 

20:1 
±75° 

85 
85 

50,000 

1-------3.895 

ORDERING INFORMATION 

------l LDEVIATION; EX'celix 00.0 O-J -n 
Part Number 0 Standard, Epoxied Pins 

0.100" center-to-center 
OPTICAL MODES; 1 Snap on Terminal 
R Reflective 0.100" center-to-center 
T Transmissive 2 No Pins 
S Transflective Conductive Pads Up 
o No Polarizer 3 No Pins 

PRINTING MODES;----' 
P Positive Printing 

(dark segments on light 
background) 

N Negative Printing 
(light segments on dark 

background) 

Conductive Pads Down 

POLARIZERS: 
H Standard 
Q High Humidity" 
o No Polarizer 

o No Polarizer 
" All Segments ON. Specifications are for 3% digit O.5"DH LCDs. • Q-type polarizer is less bright than H-type. 

5-4, Stryker Lane· Hillsborough Industrial Park· Belle Mead, NJ 08502 • Tel. (201) 874-4747 • FAX. (201) 874-3278 • TWX. 9103339588 
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FUJITSU 

PLASMA DISPLAY UNIT 
FPF8050HFUG 
(640 x 400 DOT GRAPHIC DISPLAY) 

BLOCK DIAGRAM 

HSYNC~..f--.--l 
Timing 

C L K ~+----lgener-
DATA ator 
(1 bit) 

B. CONT-i---j 

Control 
logic 

FPF8050HFUG 

De
coder 

Yo. 

y Y20 

driver Y'Ot 
Plasma display panel 

FPF8050HFPG 

ABSOLUTE MAXIMUM RATINGS ENVIRONMENTAL CONDITIONS 

The Fujitsu FPF8050HFUG plasma display unit 
consists of an AC gas discharge plasma display 
panel with memory function (bi-stable char
acteristic) and its driver circuits. 

Item 
Sustain voltage 1 
Sustain voltage 2 
Write voltage 
Erase voltage 
Logic voltage 

INTERFACE 

Symbol 
Vs 

-Vs 
Vw 
VE 
Vee 

Value Unit Item 
125 V Operating temperature 

-125 V Operating humidity 
180 V Storage temperature 
40 V Storage humidity 
7 V Vibration 

Shock 
Pressure 

Symbol Value Unit 
To, 0 50 °C 
RHo, 20-80 % 
Tstg - 20-70 °C 
RHstg 20-85 % 
V 2 G 
S 40 G 

340-1114 mb 

FEATURES 

(non-operating) 
Interface signals (TTL-compatible) 

• Bright, clear display 
The black-face panel with high brightness gives a 
clear display even in bright places. 

• Easy-to-use CRT interface 
This unit can be connected to all types of systems 
equipped with common CRT interface. 

• Compact panel 
The higher integration of drive and logic circuits 
makes the display compact and thin, resulting in 
a total system that is more compact. 

• No flicker and warp 

Signal Symbol 

Display data signal DATA 

Clock signal ClK 

Line synchronous signal RSvNc 

Frame synchronous signal VSYNC 

Brightness control Signal B. CONT 

The AC memory panel gives an easy to view 
display, without flicker and warp. EXTERIOR DIMENSIONS 

• High reliability 
The unit is reliable because the panel structure 
employs Fujitsu's unique protective film and the 
drive and logic circuits are highly integrated. 

UNIT SPECIFICATIONS 
Display panel- FPFS050HFPG 
Number of display dots-640x400 dots (256,000 dots) 
Dot pitch-0.33mm (0.013in.)xO.33mm(0.013 in.) 
Dot size-0.2mm (O.OOS in.) dia. 
Effective display area-132(V) mm (5.197 in.) x 
Dimensions- 211(H) mm (S.307 in.) 
Display color - Neon orange 
Brightness - 150 cd/m' 
Contrast ratio-20:1 min. 
Visual angle-120° min. 
Weight - App·rox. 1.5kg (with metal fittings) 
Exterior dimensions - See diagram of exterior dimensions 

OPERATION RATINGS (may be changed to improve characteristics) 

Item Symbol Min. 
Supply voltage 1 for sustain Vs SO 95 
Supply current 1 for sustain (Vs=95V) Is 20 75 
Supply voltage 2 for sustain -Vs -SO -95 
Supply current 2 for sustain (-Vs= -95V) -Is -20 -75 
Supply voltage for writing Vw 150 165 
Supply current for writing (Vw=165V) Iw 5 10 
Supply voltage for erase V, 38 40 
Supply current for erase (V,=40V) I, 10 
Supply voltage for logic Vee 4.75 5.0 
Supply current for logic (Vee=5V) Icc 0.8 -
Signal input voltage (H-Ievel) V'H 2.4 -
Signal input current (H-Ievel) (V'H=2.75V) I'H - -
Signal input voltage (l·level) Vil - -
Signal input current (t.-Ievel) (VIL =O.4V) III - -

Note 1: The power source is required to be variable from 80 to 110V DC. 
Note 2: The power source is required to be variable from - 80 to -110V DC. 
Note 3: The power source is required to be variable from 150 to 175V DC. 

Typ. 
Note 1 

Note 2 

Note 3 

Max. 
110 
180 

-110 
-180 

175 
20 
42 

150 
5.25 
1.0 

5.25 
20 

0.4 
-16 

Function 
The serial dot data which is input synchronized with the positive going edge of the clock signal. 
Dots are lit at logical High and are not lit at logical low. 
The diagram below shows the relation between display data and display dots. 
The input Signal which controls the input timing of the display data. 
Dot data is read inlo the shift register at the positive going edge of the signal. 
The number of clock Signals durig the period RSvNC is 640. 
The input signal which controls the scanning timing of the line· electrode. Address increment to 
select the next line·electrode is done at the negative going edge of each signal. 

i~: !1~~~1i~~~~~~~~g~ (~~~~I~~hs;tr~~)e;r :e~~~~tl~~ ~~~~neJ~: ~;~~~~sition returns to 

The input signal which controls the screen brightness. 
Brightness is at its maximum at logical H, and is 50% of the maximum at logical l. 

Unit 
V 

mA 
V 

mA 
V 

mA 
V 

mA 
V 
A 
V 
"A 
V 

mA 

CONNECTOR PIN ASSIGMENT 
Connector for signal connections 
(FCN-60SQ016-G/S) 

Pin No. Signal Pin No. Signal 
1 N.C. 2 
3 N.C. 4 
5 DATA 6 
7 N.C. 8 
9 HSYNC 10 

11 VSYNc t2 
13 B. CONT 14 
15 ClK 16 

Connector for power supply 
connections (FCN-81SP009-TA) 

Pin No. Signal 
1 Vee 
2 GND (l) 
3 -Vs 
4 GND(H) 
5 +Vs 
6 Vw 
7 N.C. 
8 V, 
9 N.C. 

N.C. 
S. GND 
S. GND 
S. GND 
S. GND 
S. GND 
S. GND 
S. GND 

Recommended 
connectors: 
FCN-S13J009-A 
housing (attached); 
FCN-S13J· TIQ contact 
for manual use 
(attached); 
FNC·S13J-TIR contact 
for automatic use 

INTERFACE SIGNAL CHART 
Item Min. Typ. Max. Unit 

1 T VSVNC 
A cycle of frame 16.8 25 ms synchronous signal 

2 twv 
Pulse width of frame 2 "s synchronous signal 

3 tVH Delay time, VSYNc~HsYNC 1 "s 
4 tHV Delay time, HSYNCMVSYNC 2 "s 

5 T HSYNC 
A cycle of line 40 60 80 "s synchronous signal 

6 tWH 
Pulse width of line 2 "s synchronous signal 

7 tHe Delay time, HsYNc-CLK 1 "s 
8 teH Delay time, CLK-HsYNC 0.5 "s 
9 TCLK A cycle of clock signal 45 80 110 ns 

10 tWCLK1,2 Pulse width of c10ck 
signal' 22 40 ns 

t1 tSUD Data set up time 20 40 ns 
12 tHD Data hold time 22 40 ns 
Recommended ratio between tWClK, and tWClK2,1.1 

FUJITSU COMPONENT OF AMERICA. INC. 3330 Scott Blvd., Santa Clara, CA 95054-3197' (408) 562·1000' FAX (40S) 727·0355 
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LIQUID CRYSTAL DISPLAYS 
HAMLIN l(\'2>~ 

\.;'j~i 612 East Lake Street • Lake Mills, WI 53551 
Phone 414/648·2361 • FAX 414/648·5244 
TWX 910/260·3740 

'<1/ , '0''''' 
C,lfI<Sf"\. 

Hamlin built their first LCD in 1972 - and since that time has 
maintained the leading edge position in LCD technology and 
manufacturing methods. That expertise and experience provides 
Hamlin the unique ability to supply custom designed LCDs, in 
quantities from 100 to 100,000, that meet exact customer 
requirements. 

DIRECT DRIVE LCD's 

For detailed product 
information send for the 
Hamlin LCD Catalog. 
The 24·page catalog 
provides complete 
information about 
Hamlin standard LCD's 
pius application and 
design recommenda· 
tions for custom LCD's. 
Also. included are 
examples of color and 
backlighted techniques, 
theory of operation, and 
quality assurance and 
test standards. 

2450 

..:,.' C'·C' C' . ,.U:U.U +1.8:8.8 8.8:8.8:8.8 
MODEL 3900-365-020 MODEL 3901-365-020 MODEL 3902-365-020 MODEL 3906-365-020 MODEL 3918-365-020 ................ : ..... 
8.8:8.8:8.8 .......... 

MODEL 3919-365-020 

Min. Typ. 
Operating Voltage 4 7 
DC Drive Component Allowable 50 
Operating Frequency Range 30 60 
Current (all segments on)* 5 
Capacitance (all segments on)* 3000 
DC Resistance (all seoments on)* 50 
Visual Threshold 

10%ON@25°C 2.2 
10%ON@ DOC 2A 
9O%ON@25°C 3.0 
9O%ON@ DoC 3.2 

Typical Response TIme * 

c. C",-, 0.0 C'·O 0 
Lf.O:O.O:O.O:O.(:I 

MODEL 3920-365-020 MODEL 3922-365-020 

Max. 
15 

100 
20 

111111111 

.-, 0 
.O.LI II~I 

MODEL 3935-365-020 MODEL 3975-365-020 

ORDERING INFORMATION 
PART LIST 

NUMBER DESCRIPTION GLASS SIZE PRICE 
3900-365-020 4.0 digit (.35") 40 contacts 2.00" x 0.90",0.70" 16.28 

(T on and T off) at 25°C Less than 45 ms total 3901-365-020 3.5 digit (.5") 40 contacts 2.00" x 1.20", 0.90" 17.13 
Segment ON (TA = 25°C) 15 20 
Segment OFF (TA = 25°C) 30 60 
Segment ON (TA = DOC) 50 180 
SeQment OFF (TA = OOe) 150 320 

3902-365-020 3.5 digit (.5") 40 contacts 2.00" x 1.20",0.90" 17.13 
3906-365-020 4.0 digit (.5") 40 contacts 2.00" x 1.20",0.90" 17.13 
3918-365-020 6.0 digit (.5") 50 contacts 2.75" x 1.20",0.90" 21.48 

Contrast Ratio 20:1 
Operatln¥ Temperature Range _20' 

+85 
Storage emperature Range -55 +85 
Expected Ufe 100,000 
Viewing Angle - From Normal ±75°@7V 

±60o@6V 

3919-365-020 6.0 digit (.7") 50 contacts 3.70" x 1.SO", 1.20" 23.40 
3920-365-020 6.0 digit (1.0") 70 contacts 5.40" x 1.SO", 1.50" 48.23 
3922-365-020 8.0 digit (.5") 68 contacts 3.70" x 1.20", 0.90" 24.15 
3935-365-020 2.0 digit (.5") 18 contacts 1.20" x 1.20", 0.90" 15.50 
3975-365-020 Single 32-Bar Graph 35 4.00" x 1.20", 0.90" 31.59 

±45°@5V contacts 
* for a 4 digit (y, ") instrument LCD (3906) 
1 Typical combined ON and OFF times of: 0.8 sec @ - 20·C 

MULTIPLEX LCD's 
Min. Typ. 

DC Drive 
Component 
Allowable 

Operating 
Frequency Range 30 

Current 
Consumption * 3 

CaDacltance 1200 
Visual Threshold 

10% ON 2.2 
dv/dt -9 
Typical Response 

Time * 
Ton@ 25°C 15 
T off @ 25°C 30 
Ton @ 20°C 50 
T off@ O°C 150 

Operating 
Temperature 
Range** -20 

Storage 
Temperature 
Range -55 

*Test Voltage = 6 Vrms @ 60 Hz 

EEM 1988 

Max. 

100 

250 

5 

80 

80 

1-1.8.B.8.B; 
•••••••••••••••••••• 
MODEL 4201-365-020 MODEL 4284-365-020 

MODEL 4285-365-020 

ORDERING INFORMATION 
PART 

NUMBER DESCRIPTION GLASS SIZE 
4201-365-020 4.5 digit (.4") 44 contacts 2.0" x 1.050", 0.9" 
4284-365-020 8 Char., 5 x 7 dot matrix (.3'1 2.5" x 0.8", 0.6" 

48 contacts 
4285-365-020 16 Char., 5 x 7 dot matrix (.3") 4.7" x 0.9", 20.7" 

88 contacts 

* * Minimum operating temperature is chosen as temperature at which one 
update per second is possible. Temperature compensation may be required to 
realize satisfactory operation over entire operating temperature range. 

For manufacturers' sales offices, see yellow pages 

UST 
PRICE 
16.28 
18.95 

22.91 
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HOMALITE DISPLAY FILTERS AND SPECIFICATIONS 
LOW REFLECTANCE CONTRAST ENHANCEMENT FILTERS 

Product Description 
In designing instruments wilh LED. Because Homalite materials are 

LC~. CRT", gas discharge. plasma or thermosetting plastics. the display liI-
vacuum fluorescent displays. an im- ters are more rigid and resistant to im-
portant design consideration is the pact, heat, abrasion and chemjcal at· 
human engineering lactor. tack than other plastic lilters. 

For optimum contrast and readabil- All our lilters can be cleaned with 
ity. Homalite™ display lilters are avail- soap and water. acetone, chlorinated 
able in colors designed to meet re- and other commercial solvents or com-
quirements of a wide variety of dis- man glass cleaning preparations. 
plays. Glare is reduced with a low re- Homalite representatives can pro-
flectance surlace cast into the material vide technical assistance to meet 
-it can't chip or peel. By increasing your design requirements. Sample 
contrast and reducing glare, the dis- chips in various colors are available 
play can be read easily and accurately upon request. 
under varied lighting conditions. 

INSTRUMENT DISPLAY FILTERS; 
. '. S.izes andl'orms J 

Homallte can labncate dIsplay A protective, removable mask-
lilters to meet your requirements. ing is available on one or both 
This includes cutting to size, drill- sides of fabricated parts. If mask-
ing holes, milling slots, steps and ing is required, please specify 
beveled edges, etc. Parts can be when ordering. 
sllkscreened, m.'rrored o,r coated If y,?u choose to labricate your 
lor RFI/EMI shIelding. See stan- own dIsplay lilters, you can order 
dard CRT Ii Iter sizes. Homalite materials in sheet lorm 

Homalite materials are available in two sizes: 21" x 31" and 33" x 
in standard thicknesses 01 ){.", 45". Sheets will be supplied with 
%.", and Va". Other thicknesses masking on both sides. Instruc-
from '/ 3." to over 2" are available tions lor fabrication are available 
upon request. upon request. 

Filter Colors 
Homalite lilters are available In plicate the color of existing lilters. 

a wide range of standard colors Choosing the proper color will 
which are designed lor use with give sharp, clear characters with 
commonly available displays. enhanced contrast between the in-
Homalite can also color match and formation displayed and the back-
prepare filter material lor specific ground. 
application requirements or 10 du-

Light Emitting Displays1and CRrs 
An ifTlPortanl consideration in lighting. 

choosing the lilter shade is the en- Standard colors and spectral 
vironment where the instrument curves are as displayed. However, 
will be used. For instance, if the we would be pleased to match a 
display will be viewed in bright specilic color or work with you on 
sunlight, you would select a darker a shade that meets your special 
shade than il the display were application requ irements. 
used in a rooll) with fluorescent 

Liquid Crystal Displays 
Although LC~'s do not emit LR lin ish in clear or light gray 

light, reduction 01 glare from am- (1295) are recommended lor this 
bient light greatly improves read-
ability. Homalite materials with the 

type 01 display. 

Spectral Transmission Data 
% of Wave-

Trans- length 
Color Shade mission Nanometer. 

Gray 1245 45 N/A 
1250 22 N/A 
1265 30 N/A 
1295 60 N/A 

Green 1425 25 565 
1436 36 500 
1440 40 565 
1452 50 505 

Red 1600 44 655 
1670 71 655 

Amber 1709 24 575 
1720 34 565 
1726 46 565 
1795 25 565 

Blue 1500 55 450 
1558 80 440 

HOMALITE:TM 
11 BROOKSIDE DRIVE 
WILMINGTON, DELAWARE 19804, U.S.A. 
(302) 652-3686 TELEX 510-600-0874 
FAX (302) 652-4578 

Send·For Engineering Bulletin 126-128 
for Spectral Transmission Curves and 
Engineering Bulletin 135 for 
Material Properties Chart 

Grades of Material,' 
All grades shown below are available with LR (low-reflectance) surface. 

H-l00 

Description 

Thermosetting 
polyester. 
Available in 
all colors. 

Properties 

General purpose applica
tions. Excellenl resistance 
to chemical attack. 
Scratch-resistant. 

UL 
Flammability 
Cla.slficatlon 

UL94HB 

H-l0l Thermosetting 
polyester. 
Available in 
all colors. 

For high temperature ap- UL94V-O 
plications. This sell- ex- (thicknesses 
tinguishing, fire retardant Va" and over) 
grade offers good heat UL94HB 
distortion resistance. (thicknesses 

. up to Va") 
H-911 Allyl diglycol Highest optical qualities. UL94HB 

carbonate. Abrasion resistant-30 to 
Available in 40 times more scratch-
clear and resistant than acrylics. 
selected 
colors. 

Low Reflectance Surface 
Homalite filters reduce specular The Homalite low-reflectance 

reflection associated with conven- surface, referred to as "LR" I min-
tional face plates and filters. Un- imizes glare and improves read-
like other lilters, the low glare ability. 
surlace 01 Homalite lilters is cast Two low-reflectance surfaces are 
into the material. This surlace is available. 
not a lamination or coating, so it 
cannot separate, chip, peel or rub 
off. 

LR-72-The most light diffusing surface. For mounting as 
close as possible to the light source. up to V2" 
distance. 

LR-92-For mounting from V2" to 2" from the light source. 

CRT FILTERS 
e~~P!fz~sli~!,e[o clo;I~~~r:~~c:;~ ~~~ shapes. 

Homalite will fabricate filters to 
low in contoured and rectangular the exact size -and shape require-
shapes. For 5" to 15" lilters, Ihe ment 01 specific monitors. For best 
standard thickness is 1116". For 19" results, please inclu1fe measure-
filters, we recommend :v..2" thick- ments (width, length and spherical 
ness material. Other thicknesses ~:~~:~i~~1 ea~~~r'::bf;O!r:~if~~ tt available upon request. 

When ordering lilters, the .Ietter the monitor showing dimensions 
e or R alter the (Diagonal) Filter and mounting arran\lements can be 
Size denotes contoured or rec· useful in establish,"?, the proper 
tangular shafte. The spherical ra- configuration lor your liter. 
dius shown or each size applies Filters can be supplied with or 
to both contoured and rectangular without adhesive tape lor mounting. 

Contoured Rectangular Curvature 

rnTB A E B "~,.".,, •. ," 1-. B ~ 
Standard 
Dimen- Filler Size (Diagonal) 
slons· 5" 9" 12" 15" 19" 

A 3.62 5.87 7.88 9.50 12.87 
B 4.62 7.97 10.32 11.83 15.97 

C 14.19 22.00 39.00 60.00 15.00 
0 13.38 22.00 18.00 49.00 32.60 
E 0.44 0.68 0.75 0.81 1.50 
F 14 27 25 or 24 25 or 24 47121** 

• All linear tolerances ±.030" •• Compound Radius 
Curvature radius tolerance (F) ±1" 

How to Order· 
When placing an order for Homalile filter., 
please Include the following Inlormatlon: Example 

1. Material grade H 100 

2. Type of LR surface LR 72 
3. Color number (or clear) 1265 

4. Masking required (one side or both sides) 2 Sides 

5. Size: 
For labricated lilters, indicate width x length, 10" x 8" ±.030" 
thickness and tolerances. Please include I . x .062" ±.015" 
drawing if available (Preferred) 

For sheet malerial, indicate either 21" x 31" 21" x 31" 
or 33" x 45" and thickness 

For standard CRT applications, include 12" R 
diagonal size and whether filler shape is 
contoured (C) or rectangular (R) 

B·1072 For manufacturers' sales offices. see yellow pages EEM 1988 
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idee MINIATURE LED PILOT LIGHTS & COMBINATION DISPLAY LIGHTS 

AP SERIES 
MINIATURE LED PILOT LIGHTS 

FEATURES 
• Space saving miniature style. 
• A built-in current limiting resistor eliminates the need for 

external resistors. 
• A built-in protection diode ensures a reverse withstanding voltage 

of 200 volts. 
• AC adapter units 110/120V AC and 220V AC and DC-DC 

converter units 110V DC are also available. 

SPECIFICATIONS 
• INDICATOR LIGHTS 
Input Type: Full voltage 
Operational Voltage: 6, 12, 24V DC 
Current Ratings: 36mA/6V DC (AP2/AP6); 18mA/24V DC 
(All series) 
Insulation Resistance: 100MD min. (500V DC megger) 
Reverse Withstand Voltage: 200V 
Degrees of Protection: IP40 

• AC ADAPTER UNIT 
Operational Voltage: 110/120V AC, 220/240V AC (50/60Hz) 
Power Consumption: 1.6 VA max. 
Insulation Voltage: 2S0V AC 
Insulation Resistance: 10MD min. (SOOV DC megger) 
Dielectric Strength: 2,000 V AC, 1 minute 

• DC CONVERTER UNIT (6V ratings only) 
Operational Voltage: 110V DC (90 to 140V DC) 
Power Consumption: lW max. 
Insulation Voltage: 140V DC 
Insulation Resistance: 10MD min. (500V DC megger) 
Dielectric Strength: 2,000V AC, 1 minute 

SLC 30-40 SERIES 
COMBINATION DISPLAY LIGHTS 

FEATURES 
• Clear illumination face with non-reflective lens 
• Custom built from five display face sizes 
• Models available with direct voltage input; transformer and AC 

adapter types also available. 

TYPE LIST 
• Pilot Lights 

Lens Operational Part No. 
Style Voltage Solder Type Wire-Wrap Type 

6VDC AP6M266- AP6M266W-

Dome 12V DC AP6M2ll- AP6M211W-

24V DC AP6M222- AP6M222W-

6V DC AP6M166- AP6M166W-
Flat 12V DC AP6Mlll- AP6MlllW-

24V DC AP6M122- AP6M122W-

*lIIumination Color (Code) 
Red (R), Green (G), Amber (A), Yellow (Y), White (W) 

• AC Adapter & DC-DC Converter Unit (Option) 
Unit Voltage Part No. 

AC Adapter 110J120V AC AP6-0l6D 
220J240V AC AP6-026D 

DC-DC Converter nov DC AP6-0l6D (90 to l40V DC) 

Applicable Unit: AP6M266 and AP6M166 (6V DC solder terminal) 

TERMINAL ARRANGEMENTS 

~ (~DCCO"W'W~ 

Terminal ( + ) Terminal ( - ) 

DIMENSIONS 

Xl: Terminal ( +) X2: Terminal ( - ) 

SPECIFICATIONS 
Input Type/Primary Rated Volage: Direct, 30V AC/DC max. 
Insulation Resistance: lOMD or more 
Dielectric Strength: 2,000V AC, 1 minute 
lens Colors: Red, Green, Amber, Yellow, White, Blue 
lamp Ratings: 5 to 6V: 6.3V/1W 

12 to 18V: 18V/1W 
18 to 24V: 24V/1W 
24 to 30V: 30V /1 W 

DISPLAY FACE DIMENSIONS 

• SLC 30 Series 
*F = 1.181 x 1.181 (30 x 30) 
H = 1.181 x 2.362 (30 x 60) 
L = 1.181 x 3.S43 (30 x 90) 
V = 2.362 x 1.181 (60 x 30) 
G = 2.362 x 2.362 (60 x 60) 

Note: *Basic display size. 

• SLC 40 Series 
*F = 1.575 x 1.575 (40 x 40) 
H = 1.575 x 3.150 (40 x 80) 
L = 1.575 x 4.724 (40 x 120) 
V = 3.150 x 1.575 (80 x 40) 

Dimensions in inches (mm). 

COMPLETE CATALOG INFORMATION: 800-538·8157, Ext. 844 (Outside CAl I 800-672-3470, Ext. 844 (In CAl 
PRICING & DELIVERY: 800-262·IDEC· CORPORATE ADDRESS: 1213 ELKO DRIVE, SUNNYVALE, CA 94089-2211 
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Industrial Products Division 
Intelligent Displays, and Much More 
lEE's Industrial Products Division offers as 
standard products a broad range of intelligent 
display modules, incorporating a variety of 
display technologies. Nearly all include on
board intelligent controllers to handle display 
control, refresh, and character generation. 
Most modules have on-board power con
verters. These features greatly simplify the 
customer's design tasks. 

We also offer a wide assortment of acces
sories, including power supplies, contrast
enhancement filters, cables/connectors, and 
serial data converters. This comprehensive 
range of products, combined with the total 
customer support offered by our technical 
staff, helps make lEE the "one-stop" source 
for all your display needs. 

Vacuum Fluorescent Family 
The unbeatable combination of outstanding 
appearance, ease of use, and a broad choice 
of formats, have helped our FLlP~ intelligent 
VF display modules find wide use in applica
tions such as industrial, medical and test 
equipment. 

Display fields range from 10 to 240 bright, 
easy-to-read characters. The display color is a 
pleasant blue,green which may be filtered to 
any of a range of colors. 

The FLIP product fam,,), includes 14-segment 
and "No-Frills" budget lines, the "Industrial 
Strength" FLIP line, several ruggedized 
models, and a group of extended operating
temperature range models. Our newest 
models take advantage of surface-mount 
technology, for the ultimate in compact 
packaging. 

Liquid Crystal Family 
lEE's newest display technOlOgy is embodied 
in the DAYSTAR NOVA~ line of high
performance, ASCII-input LCD modules. 
Engineered for high reliability, they feature 
extra-large characters and an extra-wide 
operating-temperature range (-30 to +85°C). 

These low-power, compact modules are ideal 
for battery-operated portable equipment, 
especially when sunlight readability is a mus!. 
Optional electroluminescent back-lighting 
makes night-time viewing easy. 

The SUPERNOVA~ family uses advanced 
LCD technology in the transmissive mode to 
create extra-large (4 to 6") characters for 
signs, message centers, and factory-floor 
annunciators. Many eye-catching colorful 
effects are possible using fluorescent 
backlighting. 

Large Character 
4x20 

Large Character 
1 x8 Low Power 

VF Display 

Low Cost 
2x24 

VF Display 

LCD Display 

4x40 
LCD 

Module 

DC Plasma Display 

Interactive Touch 
DC Plasma Display 

DC Plasma Family 
Especially well-suited to high-informatioij
content applications, ARGUS~ DC plasma 
display modules use neon-orange or green 
5 x 7 dot matrix panels to produce bright, 
easy-to-read, alphanumeric characters. Careful 
attention to package design has resulted in 
very compact modules. 

New ARGUS AIM~ modules require only 
low-voltage (+ 5 and + 11 to 29VDC) power 
supplies. High-voltage IC drivers ensure max
imum reliability and power efficiency. 

Interactive Touch-Entry Display Modules 
The PEP~ family of inte.ractive touch-entry 
display modules includes models based on 
ARGUS and FLIP displays. These innovative 
operator inierface modules helped establish 
the current trend towards touch-interactive 
displays. 

The newest PEP model is based on a 6 x 40 
VF display, and features a sealed bezel and 
fixed-legend switch areas. On the drawing 
boards now are several "full-dot" graphic
type PEP modules using advanced display 
technologies. 

4" to 6" 
LCD Modules 

Interactive Touch 
VF Display Modules 

2450 

IIIIIIII'~ __ -=~=. = == :~III!IIII~:,::rrf:::~~ ~~!~::ONIC ENGINEERS, INC. !.en Nuys, California 91409-9234 
leI.: (818) 787-0311 • lelex: 4720693 lEE IPD 

__ -® FAX (818) 901-9046 (G2/G3) 
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A 
A C alternating current 
ABS acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard code for 

information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose symbolic instruction 
BCD binary-coded decimal 
BNC baby "W connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CAMAC computer automated measurement and control 
CATV cable television or community antenna 

television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
Dj A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded decimal interchange 

code 
EEPROM electrically erasable PROM 
EIA Electronic Industries Association 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene Copolymar, 

200 0 Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide FET 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 

HIPOT test, measurement and diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

IC integrated circuit 
IDe insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JEDEC Joint Electronic Device Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 
kHz kilohertz (l0 3 
KSR keyboard send jreceive 

L 
LC inductance capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement transformer 

M 
MASER microwave amplification by stimulated 

emission of radiation 
MA TV master antenna television 
I1F microfarad 
MHz megahertz 
MIB microcomputer interface board 
MIC microwave IC 
MIPS million instructions per second 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor FET 
MOSIGT metal oxide semiconductor insulated-gate 

transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment manufacturer 
OR a logical operator 

P 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative (transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction transistor 

Q 
QAM quadrature amplitude modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered switch 
SIMM single in-line memory module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of expansion 
TXCO temperature compensated crystal oscillator 
TFE tetrafluoride ethylene propylene Copolymer, 

2500 Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
V AC volts (of) alternating current 
V AN value added network 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz to 300 MHz) 
VHSIC very high speed integrated circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 
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LED Displays 

Modular LED Illsplays 

7 -segment LED, Hi-efficiency red or green 
Character height 9,11, or 20 mm 
Module width 8, 10, 16, or 20 mm 
Decimal, hexadecimal, or + 1- di~play 
Optional latch 1 decoder for TIL, CMOS, or 24 VDC, 
or direct drive 
Continuous filter lens for multiple digit assemblies 
Mounting compatibility with C 005, C 006 switches 
and accessories 

Modular Alphanumeric Display DA 20 

Hi-efficiency red or green LED 5x7 dot matrix 
17,3 mm character height for 30 foot viewing 
distance 
5 or 24 VDC operation 
Built-in latch 1 decoder with 7 -bit data bus 
Full 96-character ASCII format 
4-level digital brightness control 
Lamp test input 
Display enable input for multiplexing 
Continuous filter lens for multiple character 
assemblies 

Large figure LED remote Displays 

7 -segment Hi-efficiency red LED, 3 1/2 or 51/2 
digits 
14,5 mm figure height for 23 foot viewing distance 
Fully multiplexed 4-bit data input, CMOS logic 
Decimal or hexadecimal display 
Operating voltage 10-24 VDC 
Panel-mount housing with clamp 
Standard 25-pin "D" connector 

Pushwheel switch I Display combinations 

Series C 005 and C 006 pushwheel switches 
Series D 005, D 006, D 016, D 020 and DA 20 displays 
Accessories from Series C 005 and C 006 
Complete switch Idisplay 1 cable assemblies to 
customer specifications 

1-800-932-0489 

DOO5 
DOO6 
D016 
D020 

DA020 

D155 

DOO5/COO5 
DOO6/COO6 

8-1076 For manufacturers' sales offices, see yellow pages 
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LED's 
Based LED's 
Big LED's/Light Bars 
Designer Shaped LED's 
LED Lamps 
Multi Segment Arrays 
Opto Arrays 
PCB LED Lamps/ Arrays 
Panel Indicators 
Surface Mount Technology 
Ultra Bright LED's 

Photoconductive Cells 
Photoconductive 
Photodarlington 
Photodiode 
Photo Emissive 
Phototransistor 
Photovoltaic 

nnfinnnnn •••••••• 
Hardware 
Cliplite 
Cubelite 
Lenses 
Mounting Hardware 
P-C-Lite Hardware 
Panel Indicators 

Opto Isolators 
Opto Couplers 
Photoconductive 
SCR's 
Surface Mount Technology 
TTL 
Transistor 
Triacs 
Zero Crossing 

I-'U /::,on_occu II I _'ULI ,_,,_,_, I 

EEM 1988 

A full service 
distributor specializing in optoelectronics, 
representing the following manufacturers: 

Clairex 

Optek 

Isocom 

Glolite 

Ledtronics 

Lite-on 
USA, Inc. 

Lumex 

Rohm 

Opto Plus+, Inc. 
23382 Madero Road· Suite A 
Mission Viejo, California 92691 

For manufacturers' sales offices, see yellow pages 

Infrared Devices 
Custom Assemblies 
Encoders 
Infrared Emitters 
Opto Arrays 
Photo Detectors 
Photo Diodes 
Photo Transistors 
Reflective Switches 
Slotted Optical Switches 
Surface Mount Technology 
Tape Readers 

Isisisisisisisl 
Displays 
Clock 
Dot Matrix 
Intelligent 
Multi Digits/Alpha Numeric 
Multi Segment Arrays 
Seven Segment Dual Digits 
Seven Segment Numeric 

Lamps 
Incandescent Products 
Neon Lites 
Panel Indicators 
Photoconductive Cells 
Surge Arrestors 

.O.D.O.D.O.O 
I I I I I I 

Value Added 
Based LED's 
Custom Assemblies 
Lenses 
Opto Arrays 
PCB LED Lamps/Arrays 
Panel Indicators 

1-' U /::, 0 ,-,_,-" C-, 
Fax II I _, ,_, ,_, LI "_" I 
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~~IC·MASTER~~ 
BELONGS ON YOUR 

BOOKSHELF 
If you don't have your own IC MASTER, you can obtain your own copy 
by ordering now. Write for your own copy or order by telephone as 
described below. 

IC MASTER is a two-volume set of technical data carefully organized to 
direct the engineer to the integrated circuits and related products that 
are closest to his specific needs. It is the surest and fastest way to find 
the optimum devices to answer an engineering design requirement. By 
ordering now, you won't have to borrow or search for IC MASTER the 
next time you need it. 

Typical Use of Ie MASTER 
Can an engineer find out who makes a 256K dynamic RAM with an 
access time of 120 nanoseconds or faster in less than 30 seconds? 
He can if he turns to the Memory section of IC MASTER and looks for 
the 256K organization (words and bits per word) that he needs. Because 
each device is listed in order of access time, he can easily determine the 
devices that satisfy his speed requirements. 

In the United States only: 
You can order IC Master simply by charging it to your VISA or 
Master Card credit card. To place your order (USA only) call 
now: (516) 227-1300 or (408) 249-6800. 

Or mail your order to 

ICMASTER 
Hearst Business Communications, Inc. 
645 Stewart Avenue 
Garden City, NY 11530 
Att: Marie Botta 

Tell us you "saw it in EEM" and receive a 10% discount. 

ORDER YOUR COpy 
~~~~~NOVV~~~~~ 
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LEDTRONICS, Inc. 
4009 Pacific Coast Hwy .• Torrance. Calif. 90505 
Tele: 213·676-7996 Fax: 213-676-0108 TLX: 4945454 

LED PANEL INDICATORS 
DISCRETE LED LAMPS 

PANEL MOUNT LED LAMPS 
%t TO V2" MOUNTING DlA. 

Snap-ln-D.156", 0.250", 0.312", 
0.500" 

Push-On Nut-D.187/1, 0.312" 
Threaded Body-D.187/1, 0.312" 
LED Type-7-LED, 6-LED, Cluster 

LEOs, Multichip 8, 6-Chip, 
Durachip, Ultras, 3000mcd 
Ultras, Hi-Efficiency, Bicolors 

Lens Style-Fluted Dome, Low 
Profile Flat Cylindrical, Small 
Dome, etc. 

Second Sources-Dialight (558, 
559). Leecraft, 101, Data Display, 
Lumex, Solico, GI, etc. 

LED LlGHTBARS 
AND BARGRAPHS 

Lightbars-.25" x .15", .50" x .25/1, 
.35" X .15/1, .15/1 x .75", 
.35" x .35/1, etc. 

Bargraphs-10-Element Array, 
7-LED Linear Arrays, Custom 
Arrays 

Colors-Std. Red, Hi-Effeciency 
Red, Yellow, Green 

Second Sources-Hewlett-Pack
ard, General Instrument (Gil 
CM), Siemens/Litronix, Pana
sonic, Rohm 

Custom-LED Arrays with Vari
ous Rectangular and Square 
LEOs in 1-8 LEOs with mixl 
Match Colors 

STD AND SPECIAL 
SHAPE LEOs 

Std. LEDs-T1 (3mm), T1% 
(5mm), T3 Diffused, Clear, 
Narrow Beam Ultra, 3000mcd 
Ultra, Hi-Efficiency, Bicolors, 
Resistor 5V, 12V, Blinking 

Rectangular-.07" x .15", .08" x 
.20", .10" x .20/1, .10" x .30", 
. 04" x .20", etc. 

Square-O.20" x 0.20", 0.11" x 
0.11" 

Specials-Multichip, 6/8-Chip, 
Dualchip, 6-Chip Big Lamp, 
Fluted Flat, Bi-Polars 

Second Sources-Hewlett-Pack
ard, General Instrument, Sie
mens, Rohm, Panasonic, Dia
light, Toshiba, etc. 

LED 7 AND 16 
SEGMENT DISPLAYS 

Sizes-Q.3", 0.4", 0.43/1, 0.52/1, 
0.56", 0.6", 0.8", 1.02" 

Types-Single and Dual Digits, 
±1 Overflow, RHDP, LHDP 

Colors-Std. Red, GoP Red, Hi
Efficiency Red, Ultra Red, 
Yellow, Green 

Second Sources-Hewlett-Pack
ard, General Instrument, Sie
mens, Litronix, Panasonic, 
Telefunken, Toshiba, Rohm, 
etc. 

PC BOARDS LEOs & 
PC BOARD LED ARRAYS 

Styles-Right Angle or Vertical 
Size-T3/4 (2.mm), T1 (3mm), T1 3/4 

(5mm) 
LED Types-Std. Reds, Hi-Effi

ciency, Ultra, 300mcd Ultra, 
Bicolors, Blinkin~, Resistor 5V I 
12V, Infrareds, BI-Polars, etc . 

Lens-Diffusea, Clear, Waterclear 
Specials-Multichip,6-Chip, 

Dualchip Flat-Top Cylindrical, 
Rectangular PCB LEDs, Square 
LED PCB, etc. 

Second Sources-Dialight, HP, 
101, Leecraft, Tec, Data Display, 
etc. 

5 X 7 LED DOT 
MATRIX DISPLAYS 

Sizes-0.3", 0.7", 1.2", 2.0" 
Colors-Std. Red, Hi-Efficiency 

Red, Orange, Yellow, Green 
Second Sources-Hewlett-Pack

ard, General Instrument, Sie
mens, Litronix, Panasoic, 
Telefunken, Toshiba, Rohm, 
etc. 

Want a FREE sample? Want more information on a prod- tion information and we will provide you with a sample 
uct? Just call us with your need. If you need to replace of our LED. Having problems with single source? Tell us 
an incandescent with our 100,000h!r 'direct replacement the part number and we will provide you with a sample 
LED, just give us your lamp number with basic applica- of our cross. 

EEM 1988 For manufacturers' sales offices. see yellow pages 8-1079 
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NEe Electronics Inc •. fttIEC 401 Ellis St., Mountain View, CA94039. 415/960-6000 

OPTOELECTRONIC PRODUCTS-FLUORESCENT INDICATOR PANEL DISPLAYS 

Vacuum Fluorescent Indicator Panels are more effective and reliable 
than other display systems. An exceptionally wide variety of sizes, 
styles and configurations are available from NEC. The table below 
provides a brief glimpse at a few selected standard types. Hundreds 
of others are available. 

The prinCipal advantages of FIPs is their inherent brilliance and 
sharpness. They can be driven directly from MOS ICs and operate at 

voltages as low as 10V. 
The normal color of an FIP is blue-green. This is filterable to red, 

orange or yellow with very little visual loss. The basic blue-green color 
is far less fatiguing to the human eye than colors in the red-orange 
end of the spectrum. 

For complete details on NEC FIPs, ask for the FIP Selector 
Guide. 

, 

Character Outline Dimensions 
No. of Dimensions 

Type No. Digits Character Format, Symbol 
C.H. C.W. P.H. P.L. P.T. L.P. L.L. 
(mm) (mm) (mm) (mm) (mm) (mm) (mm) 

FIP16X1EA 16 5x7 3.95 2.3 26.0~8.·~ B2.0~8:~ 7.4 MAX. 2.54 14.0 

FIP16XM1 DAlFIP16D11X 16 5x7, DP, COMMA, 11.3 7.25 43.2 MAX. 20B;0~8.·~ 9.9 MAX. 2.54 14.0 CURSOR ('v) 

FIP20X1KA 20 5x12 15.B5 6.4 42.4± 1.0 20B.0±1.0 9.5±0.7 2:54 14.0 

FIP16XM2AA1FIP32A 11 X 32 5x7, DP, COMMA, 2 line 11.3 7.25 60.0±1.0 20B.0±1.0 13.0 MAX. 2.54 14.0 16x2 line 

FIP20X2CA 40 5x7, DP, COMMA, 2 line 11.3 7.25 60.0±1.0 252.0±1.0 12.0 MAX. 2.54 16.0 20 x 2 line 

FIP40X1 DAlFIP40E5X 40 5x7 5.05 3.55 34.0~ri:~ 220.0±0.7 10.0 MAX. 2.54 B.76 

FIP20X3AA1FIP60A5X 60 5x7,31ine 5.05 3.55 49.0±1.0 138.0± 1.0 11.0 MAX. 2.0 10.2 20 x 3 line 

FIP20X4AA 80 5x7,41ine 11.3 7.25 90.0±1.0 240.0±1.0 13.3±0.7 2.54 10.0 20x4line 

FIP80X2AA1FIP160A4X 160 5x7, CURSOR, 2 line 3.55 2.05 44.0~g:~ 298.0~gJ 10.0±0.7 2.54 7.0 60x2line 

FIP40X6AA 240 5x7, CURSOR, 6 line 5.0 3.5 90.0 MAX. 250.0±1.0 14.0 MAX. 2.0 20.0 40x6line 

FIP48GX7 AAlFIP48A8XT - 4Bx7, GRAPHIC 7.9 57.1 34.0±1.0 93.0±1.0 9.5 MAX. 2.54 7.4 

FIP180GX48BA - 1BOx4B, GRAPHIC 29.54 111.3B 60.0±1.0 156.0±1.0 11.0 MAX. 1.27 20.0 

FIP2BOGX60AAl - 2BOx60, GRAPHIC 3B.75 181.75 70.0±1.0 265.0±1.0 12.0 MAX. 1.27 20.0 FIP240A4XT 

FIP8A5R 8 r.1'rr~1l!'iJZI'~' 5.0 3.0 24.5~g:~ 65.5 MAX. 7.3 MAX. 2.54 14.0 
FIP8A5AR •••• 1Il/.1Il/.1IlI •• 7.0 

FIP9A5AR 9 I;,~:;:;:~:;r:,;:; 5.0 3.0 23.0~&~ 71.5 MAX. 7.5 MAX. 2.54 7.0 

FIP80B5R BO 14 segment 5.0 3.0 39.0±1.0 250±1.0 9.7±0.7 2.54 10.0 40x2line CURSOR, COMMA, 2 line 

FIP2A13 2 ·BB 12.5 6.6 28.0~ri:~ 50.0±1.0 7.5±1.0 2.54 10.0 

FIP4H5 4 
,-, ,-, I-' ,-, o CI 0 0 5.0 2.5 14.5±1.0 41.0±1.0 6.5±0.7 2.54 B.O 

FIP7PB Series 7 FW I CI CI CI ,_,-:::; B.O 4.6 24.5±1.0 76.0±1.0 6.1±0.7 2.54 15.0- 3.2 
AW I LI LI. LI·:, "" 

LDB225/FIPBA5 B ,-,,-,n,-,nn,-,,-,n 
0. o. o. o. o. o. o. 0. o. 4.5 2.3 17.0±1.0 5B.0±1.0 6.5 MAX. 2.54 6.2 

FIP9B6 9 (, c' CI (, 0 0 ':' 0 5.5 2.65 20±1.0 70±1.0 6.5±0.5 2.54 3.5 
FIP9B6A LI. LI. LI. LI. LI. LI. LI. LI. 9.0 

FIP11BBA 11 M ,-, n 1-' ,-, ,-, n ,-, n ,-, n 
A. 0: 0: 0: 0: CI: 0; 0: 0: 0: [I. B.O 3.6 25.5~U 93.0~ri:~ 9.5 MAX 2.54 14.0 

FIP13F7 13 ~ 8: H B: H B: 8! B: 8: B: B,B: 8: 6.5 2.9 25.0~g:~ 94.5 MAX. 9.5 MAX. ~.54 34.0 

FIP10CW19Y 10 1111111111 1B.5 70.0 33.0±1.0 9B.0±1.0 B.0±0.7 2.54 9.5 

FIP24A15YS 24 
.. ' ' ..... '" -

15.0 71.7 33.0± 1.0 9B.0± 1.0 B.5 MAlC 2.54 7.0 ===--::::-.:..::..:: 
G" ........... 

FIP101BBAY 101 .IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII!IIIIIIII1111111111111111111 7.6 127.5 24.5±1.0 15B.B±1.5 10.0 MAX. 5.0B ·12.5 
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NEC Electronics Inc. NEe 401 Ellis St., Mountain View, CA 94039 • 415/960-6000 

OPTOELECTRONIC PRODUCTS,-FLUORESCENT INDICATOR PANEL DISPLAYS 

World's first Chip-In-Glass FIP Modules give you beauty that lasts. 

NEC has removed something that used to stand 
between you and truly reliable fluorescent displays. We 
took the anode and grid driver ICs out of their packages. 
Then mounted the bare chips directly on the display sub
strate. Result: a trimmed-down, cost-efficient display 
that solves a host of reliability problems. 

Now, for the first time, the display drivers are on-board 
-in a vacuum-sealed glass envelope that provides the 
ideal protective environment. On-board ICs permit a 
drastic reduction in the number of lead terminals. By 
reducing leads, we further increase dependability. Cre
ate a more compact design. And lower costs to you. 
MINI-MODULES: UP TO 50% SMALLER AND 33% LIGHTER. 

Type No. No. of Character Format, Symbol Digits 

FC20X1JA-AB 20 5 x 7 DOT MATRIX, CURSOR 

FC20X1 NA-AB 20 5 x 7 DOT MATRIX 

FC20X2FA-AB 40 5 x 7 DOT MATRIX 

FC40X1 KA-AB 40 5 x 7 DOT MATRIX, CURSOR 

FC40X2DA-AB 80 5 x 7 DOT MATRIX, CURSOR 

LARGE MODULES AND GRAPHICS 

We use surface-mount technology to trim our modules 
even more. Board height is up to 50% less than conven
tional modules and weight is reduced by up to 33%. 

Chip-In-Glass FIPs come in four models: 20 charac
ters x 1 line; 20 x 2; 40 x 1 ; or 40 x 2. All models offer a 5 
x 7 dot character format. The display is brilliant and easy 
to read from virtually any angle. 

FIPs run on a 5V power source. Interface readily with 
your system bus. Execute numerous commands. Fonts 
include: ASCII-7, ECMA-7 (General European, German, 
Scandinavian, Spanish) and JIS. 

If you want beauty that lasts through the years, get the 
bare facts on NEC's Chip-In-Glass FIP modules. 

Character Outline Dimensions Dimensions 

C.H. C.W. P.H. P.L. P.T. 
(mm) (mm) (mm) (mm) (mm) 

5.05 3.55 29 194 24 

9 6.3 30 259 24 

5.05 3.55 34 194 24 

5.05 3.55 29 280 24 

5.35 3.55 40 270 28 

Character Outline Dimensions Dimensions 

Type No. No. of Character Format, Symbol Digits 
C.H. C.W. P.H. P.L. P.T. 
(mm) (mm) (mm) (mm) (mm) 

FM40X6AA-A 240 5 x 7 DOT MATRIX, CURSOR 5.0 3.5 110 264 45 

FM80X2AA-A 160 5 x 7 DOT MATRIX, CURSOR 3.5 2.05 66 388 43 

FM 180GX48BA-A GRAPHIC 180 x 48 DOT MATRIX - - 90 200 45 

FM256GX64AA-AA GRAPHIC 256 x 64 DOT MATRIX - - 93 230 45 

FM256GX128AA-AA GRAPHIC 256 x 128 DOT MATRIX - - 45 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1081 



HEARST ENGINEERING SOFTWARE 

ICMASD ... IC Alternate Source Directory If you've used the I( MASTER, you 
know what the Alternate Source Directory is. Engineers tell us that it's one of the most valuable sections of the 
Maste[ The Alternate Source Directory ... ASD ... is now available in floppy disk 
form. 

The electronic ASD is FAST! Just ask a question and the answer pops up in a 
split second. 

The electronic ASDis FLEXIBLE! You can add ICs and you can add comments. 
You can add part numbers, prices, technical notes or anything else you like. 

You can customize the ASD to fit your needs and the needs of your company. 
Order the 1988 Alternate Source Directory for your AT, Xl or compatible. We'll 

send you two floppies and a very simple piece of printed documentation. Download the floppies and you're in 
business. All you need is a hard disk. 

EEMANGE ... for engineering managers Developed by the publishers of EEM/ 
Electronic Engineers Maste~ EEMANAGE is a software progmm designed to make life easier for engineers and 
engineering managers. 

EEMANAGE does many things: 1. Develops Bills of Materials 2. Assigns Part 
Numbers logically 3. Manages Engineering Inventories 4. Issues Purchase 
Requisitions 5. Relieves Engineering Inventories 6. Manages a Parts Stomge 
System 7. Issues Engineering Change Notices 8. Interfaces with dBaselll+ 
Progmms. 

EEMANAGE is completely menu driven. It is simple to understand and opemte. 
Any competent secretary can be up and running on EEMANAGE in minutes. 

Order EEMANAGE for your AT, Xl or compatible. We'll send you one floppy and brief, very user friendly 
documentation. 

The basic price for ICMASD or EEMANAGE is $149.50 each and includes floppy disk(s) and complete progmm 
documentation. 

For immediate shipment you can order ICMASD or EEMANAGE on your VISA or MasterCard credit card simply by 
calling Marie Botta at (516) 227-1300. 

To order by mail send your purchase order to: 

Hearst Business Communications 

645 Stewart Avenue Gorden City, NY 11530 Att: Marie Botta 



2450 DISPLAYS, READOUTS, & CRTs 

~ SLiMLlN~ Displays 
~ LOCAL & DISTANT 

BCD, Octal or 
Hexadecimal 

Input 

Serial ASCII 
Input: RS232, 

RS422, or 
20160 rnA 

Volts, 
temp, 

counts, 
time, etc. 

LOCAL DISPLA Y 
Accepts BCD, octal or hexadecimal code 
and displays up to 6 digits in either an 
LCD or LED display. Meter will accept full 
parallel or data bus input. Large, bright 
displays are highly readable even in high 
ambient light conditions. Easy panel 
drilling, mounting and wiring. 

DISTANT DISPLAY 
Units accept 2-wire serial ASCII input for 

Alarms or numerical and most alpha character dis
Controls play. There are also ASCII controlled out

put capabilities to provide alarm or con
trol functions. There is individual charac
ter control (dimming, flashing and 
blanking). 

SIGNAL READOUT 
Display a wide range of volts, amps, 
watts, resistance, counts, temperature, 
etc. with these units. Meters include full 
input conditioning and built-in A-to-D 
signal conversion. Unit can be field 
scaled to read out directly in any desired 
engineering unit. 

LARGE DISPLAY 
Meters feature 3 or 5-inch, 7 segment, 
incandescent displays. Many different 
colors are available. Meter will accept 
inputs from: 

1) Parallel data (BCD, octal, hexadecimal) 
2) Serial ASCII (RS232, 422, 20/60 mAl 
3) Wide metering range (volts, amps, 

temperature, counts, time, etc.) 

* 2, 3, 4, 5 or 6 digit models * Non-glare faceplate 

2450 

* Polarity, decimal pt., colons available * Accepts 5 to 24 V input * Front panel mounting * LED or LCD displays 
* Price: $140 - $200 

* Accepts RS232, 422, 485 or 20/60 mA * 110 - 9600 baud * Limited alpha capability * Large, bright display, easily read * Flexible addressing capability * ASCII command switch outputs * Price: $325 - $450 

* 2,3,4, 5 or 6 digit models * Rugged industrial design 
* Preset units * Data outputs available * Front panel mounting * Microprocessor-based units * Price: $140 - $350 

* 4 - 6 digits available * Self-contained displays * Decimal point or colons available * Rugged Nema-12 industrial enclosure 
* Great for distances up to 250' * Latching and blanking capabilities * Price: $650 - $750 

ADVANTAGES: 
* Individual digit strobe 

control 

* Interfaces with TTL, CMOS, 24 V and 48 V I/O modules 

permits single or group digit * The BCD data and control lines may be negative or 
positive (0 or 1) true 

* Display may be selected by individual strobes (standard 
technique) or addressed by BCD (saves cost of I/O and 
wiring) 

* Optional Stainless Steel Bezel - fully gasketed and 
sealed;.built to NEMA 1, 2, 3, 3R, 4, 4X, 5, 6, 6P, 11, 12, 
13; easy access to controls 

PROGRAMMABLE 
CONTROLLER, 
PRINTER, etc. 

Slimline I 
REMOTE 
DISPLAY 

BCD 

APPLICATION EXAMPLE: 

Slimline I ~~~~ ... 
REMOTE 
DISPLAY 

BCD 

SLIMLINES' UNIQUE FEATURES parts and highest quality components. I Conservative design; works well in harsh 
r 1!l1" .... 4.55" , 3.55"' f.oI,,, "';"om"". ooll;k, oth" ~"" 

3 ~ .. 5. II.: .•... : ..•. ·. 0.72". Panel surface that are made to only work in a laboratory. 
'ji! mounting means easy 
! _'I 'il & fast install.ation. Backed by 3-year warranty! 
~4.55~ ~ Also fas! wIring - Who Uses: With over 2 million meters 

0.72 no soldering needed. shipped, NES is recognized as the leader 
in high quality industrial meters. Some 

High Quality: Less downtime, long useful users are: the Space Shuttle, Air Force 1, 
life. Much better investment; socketed most of the Fortune 500's and many more. 

Slimline I or II ~~~~~ 
PROCESS 

METER 

4·20 rnA Input 

About NES: We design & manufacture over 
3,000 different products from Broadcast 
Automation Computers to the broadest 
range of panel meters available. NES has 
been a leader in innovative panel meter 
technology with ASCII communication for 
nearly 20 years. 
Please call us_ It is easv to talk to one of 
our expert Application' Engineers. They 
care about your problem and will do all 
they can to assure your success. 

NE5, Inc. NATIONWIDE ElECTRONIC SYSTEMS FAK(312)426·6630 -. 
3UU3 WakefIeld Dnve, CarpenterSVIlle, Ii 6U11U • (312) 426 59UU EASYlINK: 856845 ~ 
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Polaroid _____ -----. 
Polaroid Linear and 
Circular Polarizers 
to eliminate glare and 
enhance contrast 

POLAROID Quality and S.rvlc ••.. 
Polaroid invented the sheet 

polarizer ... and. with more than 
40 years pioneering 
experience in the field. 
Polaroid offers the knowledge. 
expertise. and facilities to 
provide the polarizer that's 

exactly right for your 
application. And of course. 
Polaroid polarizers are 
manufactured. tested. and 
inspected' to meet today's 
highest technical standards 
and specifications. 

p-................................................................................ ... 

CIRCULAR POLARIZERS 

. ~ 
PoIarlz.r. HACP 
Type. Amber hue circular polarizer 
... tu .... Excellent reflection 
suppression for instruments and 
displays. 
Typ .... 1 Application •• Yellow 
LEOs, planar gas discharge displays, 
Nixie tubes, CRTs, high efficiency red 
LEOs, orange LEOs. 

PoIarlz.r. HGCP 
Type. Green hue circular polarizer 
F.tu .... Excellent reflection 
suppression for instruments and 
displays. 
Typ .... 1 Application •• Green 
LEOs, CRTs (P-31 phosphor), planar 
gas discharge displays. 

LINEAR POLARIZERS 

. PaI.rIa .. HN22 

. Type. Grey-green linear polarizer 
.. _ .... For the visible spectrum 
and also for a portion of the near 
infrared region. It offers a very high 
extinction value of approximately 
0.0009%. 
Typical Application •• 
Microscopes. sextants and optical 
instruments where extreme extinction 
densit)rls required. 

PaIerI .... HN32 
Type. Neutral linear polarizer 
.. _ .... Represents the best 
balance between transmission and 
extinction for general use. Extinction 
transmission is about 0.005 %. 
TypIcal Appllcat\one. Variable 
density filter systems, phctoelastic 
stress analysis and other applications 
where light modulation is necessary. 

POLAROID off.rs 
f.atur.s lik. th.s ••.. 
• the widest selection available of off-the-shelf contrast 

enhancement filters 
• facilities to precisely manufacture custom designed filters 
• choice of product formats. including rolls, reels, sheets, 

and die-cut parts ready for use with automatic machinery 
• choice of circular polarizers in standard laminations and 

colors 
• choice of glass or plastic filters with standard or non-glare 

surfaces 
• choice of optical densities and thicknesses 
• choice of custom coatings: anti-reflective, reflective, RFI or 

abrasion-resistant 
All panels are rugged, reliable, and resist heat, impact, and 

abrasion .. They can be easily cut, punched, drilled, or 
overprinted . 

Polarizer. HACP 
Type. Red hue circular polarizer 
.. _ .... Excellent reflection 
suppression for instruments and 
displays. 
Typical Application •• Standard 
red LEOs. planar gas discharge 
displays, red CRTs. 

PoIarl .... HN38 
Type. Neutral linear polarizer 
.. _ .... Exceptionally free from 
color distortion. 
Typical AppUcatIon •• Camera 
filters, studio light filters, variable 
filter systems, other applications 
where high transmission is required 
along with a medium extinction 
denSity. 

IiPolaroid Polarizer Division 
1 Upland Road 
Norwood, MA 02062 

Tel. # 800-225-2770 
FAX # 617-446-4600 

TELEX 921-482 
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Seiko Instrulflents UQUID CRYSTAL DISPLAYS 

DOT MATRIX MODULES 

Seiko Instruments Dot Matrix Character Modules were 
designed with your application in mind. The expanded 
range offers a wide variety of sizes, all using industry 
standard controllers and drivers. They are now available 
with our grey-mode Supertwist option for enhanced con
trast and viewing angle. The compact modules are also 
available with an electroluminescent (EL) backlight panel 
for use in dark environments. Positive or negative charac
ter image options combined with bottom viewing (6:00 
o'clock) or top liewing (12:00 o'clock) directions allow you 
to "customize" your product's display. 

o 5 x 7 Dot Matrix plus cursor 
o Character Generator and Data RAM on board 
o Compact, lightweight, and low cost 
o Single 5 volt input 
o 4 or 8 bit Parallel Interface 

GRAPIDC MODULES 

The Seiko Twist technology featured in the following 
graphic modules solves many of the problems associ
ated with large size, high resolution LCOs. Improved 
contrast and viewing angle combined with a variety of 
options make the Seiko Twist modules compatible with 
your display requirements. 

D Options 
D Reflective or transflective polarizers 
D Positive or negative character image 
D Electroluminescent backlighting 
D Grey or yellow background 

CUSTOM DISPLAYS 

Unitmm 

With over 15 years of custom LCD experience, Seiko 
Instruments can meet your needs for custom LCOs or 
custom Liquid Crystal Display Modules (LCM). Special 
type styles or graphic patterns are possible in glass 
sizes from V4" x 1/2" up to 1 0" x 7'~ Static drive up to 
1/200 duty cycle, colored polarizers, and a variety of 
backlighting methods round out Seiko's custom capabil
ities. Complete design and applications assistance is 
only a phone call away. Contact Seiko Instruments when 
your design calls for custom LCOs or LCMs, you will like 
the results. 

No. Characters 
Model Outside Dim. x No. Lines 

M1641 BOx36x 11.3 16 x 1 line 

M1632 B5 x 30x 10.1 16x2lines 

L2012 116 x 37 x 11.3 20x21ines 

*M24111 126x36x 11.3 24 x 1 line 

L2432 11Bx36x 11.3 24 x 2 lines 

*L4041 1 B2 x 33.5 x 11 .3 40 x 1 line 

L4042 1 B2 x 33.5 x 11.3 40 x 2 lines 

M4032 1B2 x 33.5 x 11.3 40x21ines 

M4024 190x54x 10.1 40x41ines 

*5 x 10 Dot Matrix plus cursor 

Model Outside Dim. Dot Format 
(WxHxD) (Row x Column) 

F2426 1BO x 75 x 12 64 x 240 
F645D 270 x 150x 12 220 x 640 
F642F 270x198x12 400 x 640 

Character Dot 
Size Size 

3.07x5.73 0.55 x 0.75 

2.7Bx4.27 0.50 x 0.55 

3.20 x 4.B5 0.60xO.65 

3.15 x 7.90 0.55 x 0.70 

3.20x4.B5 0.60 x 0.65 

3.15 x 7.90 0.55 x 0.70 

3.20x4.B5 0.60 x 0.65 

3.20 x 4.65 0.60xO.65 

2.7Bx4.27 0.50xO.55 

Display Area Dot Size 
(WxH) (WxH) 

127.2x 33.9 0.49 x 0.49 
224.0 x 98.0 0.32 x 0.46 
230.3 x 143.9 0.33 x 0.33 

Seiko Instruments USA, Inc., Electronic Components Division, 2990 W. Lomita Blvd., Torrance, CA 90505 (213) 517-7770 FAX: (213) 517-7792 
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SHARP EL Display Units 
Sharp's EL Display Units Pave the Way 
for a New Generation of Displays 

Sharp's Electro-Luminescent (EL) displays-thin, solid
state, light-emitting panels-stand at the leading edge of dis
play technology. Through innovative technology, Sharp has 
developed EL display units which combine the high contrast 
and brightness of CRTs with the light weight and thinness of 
LCDs. Sharp gives you the display of your dreams. 
Easy-to-Read and Easy on the Eyes 

Sharp's EL display units feature the yellow-orange 
"amber" color generally acknowledged as being easiest on 
the eyes. Based on innovative technological breakthroughs, 
Sharp has succeeded in creating high-definition EI display 
units with a resolution of 3 lines per millimeter and dot density 
providing the same detail as 640 x 400-dot CRTs. Moreover, 
these display units feature a flickerless, easy-to-read, flat 
screen. Users need not suffer from eye fatigue when using 
computers for long periods of time. 
Wide Viewing Angle 

Sharp's all solid-state EL technology provides a bright, light
emitting display unmatched by conventional LCDs. The operation 
of these units does not depend on ambient light for illumination, 
allowing users to view information presented on the screen even 
in low-light situations. These units also offer a maximum 140°
wide viewing angle, enabling users to view undistorted character 
text and graphics from a wide range of positions. 
High-Speed Display Capability 

EL display units can display information as rapidly as con-

Applicable Options for EL Display Units 
Model 

Number 
Number of 

Mafrlx 
Electrodes W320U21 W320U26 W512U21 W512U05/25 W640U21 
(Dol Pitch 320x240 320 x 256 512x128 512x256 640 x 200 

Options RatiO) (1:1) (1:1) (1:1) (1:1) (1:1) 

W064FOI • • 
W064F02 • • Interface 

Circuit W064F03 
Boards 

LJ064F04 • 
LJ232FOI • • 
W515VOI • • • 
LJ515V02 • • • 
W515V03 • • • • • Power 

Supply 
Units W515V04 • • • • • 

W525VOI 

W525V02 

W320Z01 • 
W512Z01 • 

Acrylic LJ512Z02 • 
Filters 

LJ640Z01 • 
W640Z02 

W640Z03 

ventional CRTs. By using the same simple input signals as those 
used by CRTs and developing simplified interface circuitry, 
Sharp has achieved a high-speed display that can respond far 
more rapidly than LCDs and virtually as quickly as high-speed 
response CRTs. Users can display high volumes of data or rap
idly changing information on the screen in real time. 
Low Power Consumption 

Sharp is currently producing energy-saving display units 
made possible through two important developments based on 
original Sharp technology: high-voltage MOS driver ICs and 
high-efficiency thin film panel structure. Lower power con
sumption has also resulted from adopting new EL panel driver 
circuitry, optimized for maximum efficiency. Highly compact, 
lightweight designs are now feasible for a wide variety of infor
mation processing systems and equipment. 
Lightweight, Thin, Compact, and Durable 

Sharp's EL display units are constructed from durable 
solid-state components which have a high degree of resis
tance to damage caused by vibration and impact. Devices 
equipped with EL display units can be used under severe envi
ronmental conditions, such as outdoors in the field or in auto
mobiles. Sharp's EL display units are the result of innovative 
thin-film deposition technology and high-density mounting 
technology. This makes them ideally suited for displays in all 
kinds of portable equipment. 

W640U23 W640U24 W640U30 W640U26 
640 x 200 640x200 640 x 200 640x400 

(1:1.4) (1:2) (1:1.6) (1:11 Hotes 

For coded/full-graphic display 

• • • For coded/full-graphic display 

• For coded/full-graphic display 

For coded/full-graphic display 

• • • • For coded/full-graphic display 

Input: 11 OVAC 
Output: + 5V/O.65A, + 15V/O.80A 

Input: 220VAC 
Output: + 5V/O.65A, + 15V/O.80A 

• • • Input: 11 OVAC 
Output: +5V/O.80A, + 15V/O.80A 

Input: 220VAC • • • Output: + 5V/O.80A, + 15V/O.80A 

Input: 11 OVAC 

• Output: +5V/O.95A, + 15V/O.6A, 
+ 25V/O.55A 

Input: 220VAC 
• Output: + 5V/O.95A, + 15V/O.6A, 

+ 25V/O.55A 

• 

• • 
• 

SHARP ELECTRONICS CORP., Micro Electronics Div., Sharp Plaza, Mahwah, NJ 07430-21350 201/529-8757 0 Telex: 426903 (SHARPAM MAWA) 0 Fax: 201/529-8759 
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SHARP EL Display Units 
Sharp's EL Display Units Line-up-
Meeting a Broad Range of User Needs 
Specifications 

Parameter 

Effective Display Area' 

No. of Matrix Electrodes 

Number of Dots 

Dot Size (mm) 

Dot Pitch (mm) 

Display Color 

Luminance (fL) 

Display Method 

Frame Frequency (Hz) 

Input Signal Level 

Operating Temp. (OC) 

Storage Temp. (0C) 

Outline Dimensions (mm) 

Weight (g) 

Parameter 

Effective Display Area' 

No. of Matrix Electrodes 

Number of Dots 

Dot Size (mm) 

Dot Pitch (mm) 

Display Color 

Luminance (L) 

Display Method 

Frame Frequency (Hz) 

Input Signal Level 

Operating Temp. (OC) 

Storage Temp. (0C) 

Outline Dimensions (mm) 

Weight (g) 

Parameter 

Effective Display Area' 

No. of Matrix Electrodes 

Number of Dots 

Dot Size (mm) 

Dot Pitch (mm) 

Display Color 

Luminance (L) 

Display Method 

Frame Frequency (Hz) 

Input Signal Level 

Operating Temp. (0C) 

Storage Temp. (0C) 

Outline Dimensions (mm) 

Weight (g) 

LJ320U21 

119.9(W) x 89.9(H) 

320(W) x 240(H) 

76,800 (320 x 240) 

0.275(W) x 0.225(H) 

0.375(W) x 0.375(H) 

Orange-yellOW ° 
(peak wavelength 5850A) 

20 (Min.) 

Line at a time scanning 

60 (Typ.) 

LS TIL Level 

0- +55 

-25- + 70 

LJ320U26 

95.9(W) x 76.7(H) 

320(W) x 256(H) 

81,920 (320 x 256) 

0.22(W) x 0.22(H) 

0.30(W) x 0.30(H) 

Orange-yellOW ° 
(peak wavelength 5850A) 

20(Min.) 

Line at a time scanning 

60 (Typ.) 

LS TTL Level 

0- +55 

-25- + 70 

LJ512U21 

179.1(W)x44.7(H) 

512(W)x 128(H) 

65,536 (512 x 128) 

0.25(W) x 0.20(H) 

0.35(W) x 0.35(H) 

Orange-yellow ° 
(peak wavelength 5850A) 

20 (Min.) 

Line at a time scanning 

70 (Typ.) 

LSTIL Level 

0- +55 

-25- + 70 

LJ512U05 

191.9(W) x 95.9(H) 

512(W) x 256(H) 

131,072 (512 x 256) 

0.275(W) x 0.225(H) 

0.375(W) x 0.375(H) 

Orange-yellow ° 
(peak wavelength 5850A) 

20 (Min.) 

Line at a time scanning 

60 (Typ.) 

LS TTL Level 

0- +55 

-25- + 70 

178.5(W) x 148.5(H) x 34.0(D) 130.0(W) x 110.0(H) x 33.0(D) 228.5(W)x 108.5(H) x 34.0(D) 228.5(W) x 148.5(H) x 35.0(D) 

Approx.600 

LJ512U25 

191.9(W) x 95.9(H) 

512(W) x 256(H) 

131,072 (512 x 256) 

0.275(W) x 0.225(H) 

0.375(W) x O.375(H) 

Orange-yellow ° 
(peak wavelength 5850A) 

20 (Min.) 

Line at a time scanning 

60 (Typ.) 

LS TIL Level 

0- +55 

-25- + 70 

Approx.600 

LJ640U21 

191.9(W) x 59.9(H) 

640(W) x 200(H) 

128,000 (640 x 200) 

O.23(W) x 0.20(H) 

0.30(W) x O.30(H) 

Orange-yellow ° 
(peak wavelength 5850A) 

20 (Min.) 

Line at a time scanning 

60 (Typ.) 

LSTIL Level 

0- +55 

-25- + 70 

Approx.600 

LJ640U23 

191.9(W) x 83.9(H) 

640(W) x 200(H) 

128,000 (640 x 200) 

O.185(W) x O.28(H) 

0.30(W) x 0.42(H) 

Orange-yellOW ° 
(peak wavelength 5850A) 

20 (Min.) 

Line at a time scanning 

60 (Typ.) 

LS TTL Level 

0- +55 

-25- + 70 

Approx.600 

LJ640U24 

191.9(W)x 119.7(H) 

640(W) x 200(H) 

128,000 (640 x 200) 

0.18(W) x 0.30(H) 

0.30(W) x 0.60(H) 

Orange-yellOW ° 
(peak wavelength 5850A) 

20 (Min.) 

Line at a time scanning 

60 (Typ.) 

LS TIL Level 

0- +55 

-25- + 70 

228.5(W) x 148.5(H) x 35.0(D) 228.5(W) x 1 08.5(H) x 34.0(D) 228.5(W) x 148.5(H) x 35.0(0) 228.5(W) x 158.5(H) x 35.0(D) 

Approx.650 

LJ640U30 

191.9(W) x 95.8(H) 

640(W) x 200(H) 

128,000 (640 x 200) 

0.185(W) x 0.28(H) 

0.30(W) x 0.48(H) 

Orange-yellow ° 
(peak wavelength 5850A) 

20 (Min.) 

Line at a time scanning 

60 (Typ.) 

LS TIL Level 

0- +55 

-25- + 70 

Approx.650 

LJ640U26 

191.9(W) x 119.9(H) 

640(W) x 400(H) 

256,000 (640 x 400) 

0.22(W) x 0.22(H) 

0.30(W) x 0.30(H) 

Orange-yellow ° 
(peak wavelength 5850A) 

20 (Min.) 

Line at a time scanning 

60 (Typ.) 

LS TIL Level 

0- +55 

-25- + 70 

228.5(W) x 148.5(H) x 35.0(Df 228.5(W) x 158.5(H) x 35.0(D) 

Approx.650 Approx.800 

Approx.650 Approx.750 

Note 1) 
These units should not be operated under environmental 
conditions where the humidity exceeds the dew point. 
Note 2) 
EL display units with wider operating temperatures 
(-20°C- + 65°C) are also available. Model No.: LJ512U10 
(512x256 dots). LJ640U11 (640 x 200 dots) 
• Effective Display Area (mm) 
• Specifications are subject to change without notice. 
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2450 DISPLAYS, READOUTS, & CRTs 2450 

SHARP LCD Units 
Sharp, unchallenged leader in the field of LCD units, 
is about to revolutionize the field. 
Sharp's capacity for technological development is creat
ing new worlds for LCD applications. 

Since 1973, when Sharp introduced the use of the LCD in 
electronic calculators forthe first time in the world, new fields of 
application have been rapidly opened up thanks to a series of 
constant technological improvements. This commitment to 
improvement has led to LCD units with superior readability 
over a wide range of adverse conditions. 

As demand for large-size and high-resolution LCD units 
increased, Sharp responded by adding quality features, 
including high contrast, wide viewing angle and wide tempera
ture range displays, all of which drew attention in various fields. 
Sharp's innovative approach to LCD design has led to LCD 
units which are lightweight, thin and power-saving for better 
cost performance with high reliability. Sharp's search for new 
possibilities in the application of the LCD has no limits. 

Table of Graphic Display Type LCD Units 

Type" 
Display Model No. 

format (Dot) I II III 

240 x 64 LM24008W R - P 

LM24008M M E P 

240 x 128 LM24009W R - P 

LM24010J T C P 

480 x 128 LM48011W R - P 

LM64012C T C P 

LM64014C T C P 

LM64032W R - P 

640 x 200 LM64032M M E P 

LM64032X T E P 

LM64050W R - P 

LM64050M M E P 

LM64025J/R T - P 

LM64015T T C N 

LM64023W R - P 

640 x 400 LM64035W R - P 

LM64035M M E P 

LM64035X T E P 

LM64035J/R T - P 

LM64135Z T C N 

LM64048Z T C N 

640 x 480 LM64148Z T C N 

LM64048E T - N 

LM64148E T - N 

720 x 400 LM72060Z T C N 

"1 Type I Transflective: M Type II 

IV 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

D 

D 

D 

D 

D 

D 

Paper white mode Double Super Twisted LCD unit-syn
thesis of Sharp's LCD technology. 

A large portion of the information we regularly read is in 
the form of black letters printed on white paper. This same for
mat has long been deisred for the LCD, as well. 

Sharp has taken the lead in developing and mass-produc
ing a paper white mode Double Super Twisted (DST) LCD unit 
capable of reproducing an image close to the printed page to 
which we are accustomed. This advanced display, almost 
equivalent to a CRT, is about to change the current image ofthe 
LCD entirely. 

With nearly 3 times higher contrast and a wider viewing 
angle compared with our conventional Super Twisted High 
Contrast (STHC) LCD units, this new product, with built-in 
CCFT backlight, is our answer to the call for brighter and 
clearer displays. Paper white mode DST LCD units are ideal for 
OA equipment, from personal computers to word processors. 

Unit outline Effective 
dimensions viewing area Dot size 

WxHxD (mm)*' WxH (mm) WxH (mm) 

180x75x10.5 132.6x39 0.48xO.48 

180x75x10.5 132.6x39 0.48xO.48 

176x96x12 134x76 0.49xO.49 

176x96x19 134x76 0.49xO.49 

261x96x12 238x70 0.43xO.43 

274x130x21 232x106 0.31xO.45 

274x130x21 232x106 0.31xO.45 

256x128x12 232x106 0.32xO.46 

256x128x12 232x106 0.32xO.46 

256x128x12 232x106 0.32xO.46 

256x164x13 230x138 0.285xO.61 

256x164x16 230x138 0.285xO.61 

303.2x289x7.6 230x138 0.285xO.61 

300x174x30 237x151 0.33xO.33 

266x174x14.5 237x151 0.33xO.33 

266x174x14 237x151 0.33xO.33 

266x174x16 237x151 0.33xO.33 

266x174x16 237x151 0.33xO.33 

337.7x262.4x7 237x151 0.33xO.33 

300x166x26 218x139 0.30xO.30 

310x240x25 237x180 0.33xO.33 

(280x180x25.5) (205x155) (0.28xO.28) 

(310x240x20) (237x180) (0.33xO.33) 

269.6x216x11.5 205x156 0.28xO.28 

320.4x170.4x34 260x147 0.32xO.32 

-f Transmissive: T {CCFT backlight is built in.: C 

Reflective: R EL backlight can be installed.: E 

{
Positive: P 

Type III 
Negative: N 

{
STHC LCD:S 

Type IV 
DST LCD: D 

"2 Excluding mounting tabs. D (Depth): max. value "3 Ta = 25°C 
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8'1088 For manufacturers' sales offices, see yellow pages EEM 1988 



2450 DISPLAYS, READOUTS, & CRTs 2450 

,SHARP LCD Units 
Sharp LCD units are the result of a fully integrated process, 
from initial development to final inspection. ' 

Sharp offers a diverse line of LCD units, small, medium 
and large. And with the addition of the Double Super Twisted 
LCD unit to the large-size graphic display line and the Super 
Twisted High Contrast LCD unit to the character display line, 
even wider range of choices can now be offered. 

Sharp's high quality LCD units guarantee high reliability 
for a wide variety of applications. This attractive product line is 
the ultimate response to customers' needs, from large-size dis
plays for computers to displays for precision machinery. 

Please feel free to consult us about custom-designed 
units to match your specific applications. 
DST LCD Unit 

Demand for even higher display quality is increasing with 
a trend toward larger, higher-resolution LCD units. Sharp has 
succeeded in developing and mass producing paper white 
mode DST LCD units with image quality approaching that of 
the printed page. 

Table of Graphic Display Type LCD Units 

Supply voltage (V)*3 Power Operating 
Duty consumption temperature (DC) 

VDD~V" VEE-V •• (mW)*' 

1/64 5.0 -11.0 48 0-45 

1164 5.0 -11.0 48 0-45 

1/128 5.0 -17.5 343 0-45 

1/128 5.0 -21.0 (Min.) 395 5-45 

1/64 5.0 -11.0 213 0-45 

1/200 5.0 -21.1 526 0-45 

1/100 5.0 -16.0 318 0-45 

1/200 5.0 -21.1 534 0-45 

1/200 5.0 -21.1 534 0-45 

1/200 5.0 -21.1 534 0-45 

1/200 5.0 -19.8 407 0-45 

1/200 5.0 -21.1 526 0-45 

1/100 5.0 -17.0 387 0-45 

1/200 5.0 -21.1 495 0-45 

1/200 5.0 -19.8 712 0-45 

1/200 5.0 -16.0 495 0-45 

11200 5.0 -16.0 495 0-45 

1/200 5.0 -16.0 495 0-45 

1/200 5.0 -16.0 495 0-45 

1/200 5.0 -15.7 430 0-45 

1/240 5.0 -16.5 460 0-45 

(1/240) (5.0) TBD TBD (0-45) 

(11240) (5.0) (-16.5) (460) (0-45) 

11240 5.0 -16.5 498 0-45 

1/200 5.0 -15.0 485 0-45 

Features 
• Advanced start-to-finish production system to maximize the 

product quality. 
• A broad range of products, from 240x64 to 720x400 dot dis-

play formats. 
• Thin, lightweight and compact in design, 
• Low drive voltage and low power consumption. 
• A bright, high contrast, Double Super Twisted (DST) LCD 

with a wide viewing angle, adopted for the large-size LCD 
unit. 

• Backlit models are also available offering the optimum read
ability under diverse lighting conditions. 

Storage Weight (g) Applicable 
temperature (DC) (Approx.) controller Model No. 

-25-60 120 LR3692 LM24008W 

-25-60 120 LR3692 LM24008M 

-25-60 200 LR3692 LM24009W 

-20-60 365 LR3692 LM24020J 

-20-60 320 LR3691A LM48011W 

-25-60 790 V6366 LM64012C 

-25-60 790 V6366 LM64014C 

-25-60 320 V6366 LM64032W 

-25-60 320 V6366 LM64032M 

-25-60 320 V6366 LM64032X 

-20-60 570 V6366 LM64050W 

-25-60 650 V6366 LM64050M 

-25-60 350 V6366 LM64025J/R 

-25-60 1200 V6366 LM64015T 

-20-60 690 Built-in controller LM64023W 

-25-60 480 V6366 LM64035W 

-25-60 480 V6366 LM64035M 

-25-60 480 V6366 LM64035X 

-25-60 280 V6366 LM64035J/R 

-25-60 950 V6366 LM64135Z 

-25-60 1200 V6366 LM64048Z 

(-25-60) TBD (V6366) LM64148Z 

(-25-60) TBD (V6366) LM64048E 

-25-60 650 V6366 LM64148E 

-25-60 1450 V6366 LM72060Z 

Note 1) Above models may be discontinued without notice due to switching to new products or other reasons. 
Note 2) ( ): Tentative 
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SHARP LCD Units 

Sharp character type LCD Unit operates 
under the control of a 4 or 8-bit microcomputer 
Features 

• Interface with either 4-bit or 8-bit microprocessor. 
• Display data RAM 

80 x 8 bits (80 characters). 
• Character generator ROM 

160 different 5 x 7 dot-matrix character patterns. 
• Character generator RAM 

8 different user programmed 5 x 7 dot-matrix patterns. 

TN-FEM LCD UNITS 

Number of Type" 
Model No. characters I II III IV 

LM16152A R - P 6 
LM16152D/E/H M L P 6 
LM 165159D/E/H M L P 12 

16 x 1 
LM16155 R - P 6 
LM16155K R - P 6 
LM16155M M E P 6 
LM16155N M E P 12 
LM16155S R - P 6 
LM16255 R - P 6 
LM16255K R - P 12 
LM16255M M E P 6 
LM16255S R - P 6 

16 x 2 LM16257 R - P 6 
LM162A01 T L P 6 
LM162801 T L N 6 
LM162A02 T L P 6 
LM162802 T L N 6 
LM20255 R - P 6 
LM20255M M E P 6 
LM20255S R - P 6 

20 x 2 
LM20256 R P 6 -
LM202A02 T L P 6 
LM202802 T L N 6 

24 x 2 LM24255 R - P 6 
LM40255 R - P 6 
LM40255K R - P 12 
LM40255M M E P 6 
LM40255S R - P 6 

40 x 2 
LM402AOl T L P 6 
LM402801 T L N 6 
LM402X01 T L P 6 
LM402YOl T L N 6 

STHC LCD UNITS 
16 x 2 LM16A21 R - P -

LM40A21 R - P -
40 x 2 LM40X21A T L P -

LM40X218 T L N -

~ Transmissive: T 
'1 Type I L Transflective: M 

Reflective: R 
'20 (Depth): max. value 

{
LED backlight is built in.: L 

Type II 
EL backlight can be installed.: E 

'3 Ta = 25°C 

• Display data RAM and character generator RAM may be 
accessed by the microprocessor. 

• Numerous instructions 
Clear Display, Cursor Home, Display ON/OFF, Cursor 
ON/OFF, Blink Character, Cursor Shift, Display shift. 

• Built-in reset circuit is triggered at power ON. 
• Built-in oscillator. 

Unit outline 
dimensions 

WxHxO(mm)*2 
115x35x12 

115x39.5x 16 
115x39.5x 16 

80x36x11 
80 x 36 x 11 
80 x 36 x 11 
80x36x11 
80x36x11 
84x44x11 
84x44x11 
84x44x11 
84x44x11 

85 x 32.6 x 11 
84x44x16 
84x44x16 
84 x 44 x 16 
84x44 x 16 
115x36x11 
115x36x 11 
115x36x 11 
115x36x 11 
115x36x 16 
115x36x 16 
115x36x 11 

183 x 33.5 x 11 
183 x 33.5 x 11 
183 x 33.5 x 11 
183 x 33.5 x 11 
182x 33.5 x 16 
182 x 33.5 x 16 
182 x33.5 x 16 
182 x 33.5 x 16 

84x44x 11 
182 x 33.5 x 11 

(182 x 33.5 x 16) 
(182 x 33.5 x 16) 

{
Positive: P 

Type III 
Negative: N 

Effective Character size viewing area 
WxH (mm) WxH (mm) 

99x 13 4.9 x 7.95 
99 x 13 4.9 x 7.95 
99x 13 4.9x7.95 

64.5 x 13.8 3.07x5.73 
64.5 x 13.8 3.07x5.73 
64.5 x 13.8 3.07x5.73 
64.5x 13.8 3.07x5.73 
64.5 x 13.8 3.07x5.73 
61 x 15.8 2.96x4.86 
61x15.8 2.96x4.86 
61x15.8 2.96x4.86 
61 x 15.8 2.96x4.86 
61 x 15.8 2.96x4.86 
61 x 15.8 2.96x4.86 
61 x 15.8 2.96x4.86 
61 x 15.8 2.96x4.86 
61 x 15.8 2.96x4.86 
83x18.6 3.2 x 4.85 
83x18.6 3.2x4.85 
83x18.6 3.2 x 4.85 
83 x 18.6 3.2x4.85 
83 x 18.6 3.2x4.85 
83 x 18.6 3.2x4.85 
83 x 18.6 2.7x4.85· 

154.4x15.8 3.2x4.85 
154.4x 15.8 3.2x4.85 
154.4 x 15.8 3.2x4.85 
154.4x 15.8 3.2x4.85 
154.4 x 15.8 3.2x4.85 
154.4 x 15.8 3.2 x 4.85 
154.4 x 15.8 3.2x4.85 
154.4x 15.8 3.2x4.85 

61 x 15.8 2.96x4.86 
154.4x 15.8 3.2x4.85 

(154.4 x 15.8) (3.2 x 4.85) 
(154.4 x 15.8) (3.2 x 4.85) 

{
6 o'clock viewing direction: 6 

Type IV 
12 o'clock viewing direction: 12 

SHARP ELECTRONICS CORP., Micro Electronics Div., Sharp Plaza, Mahwah, NJ 07430-2135-2011529-8757 - Telex: 426903 (SHARPAM MAWA) - Fax: 201/529-8759 
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SHARP 

Sharp provides a solid line-up including 
5 series with various display formats 
Overview 

2450 

LCD Units 

The Sharp character type LCD unit, with built-in control 
LSI, operates under the control of a 4-bit or 8-bit microcompu
ter to display alphanumeric characters, symbols and others. It 
provides a solid line-up including 5 series (38 models) with vari
ous display formats, ranging from 16 characters x 1 line to 40 
characters x 2 lines. 

missive and transflective types) capable of service in low ambi
ent light conditions are also available. We also offer a wide tem
perature range type which can be used in special environ
ments (a wide temperature range). 

You can select models best suited to your application from 
the series. 

New models added to the conventional line-up of TN-FEM 
(twisted nematic) type LCD units are the STHC (Super Twisted 
High Contrast) type designed to meet the needs of customers 
who require even more sophisticated display quality (still 
higher contrast and wider viewing angle range). In addition to the basic reflective type, backlit types (trans-

TN-FEM LCD UNITS 

Dot size Supply Power 
Operating Storage Weight (g) Duty voltage consumption Model No. WxH (mm) (V)·3 (mW)·3 temperature (OC) temperature (0C) (Approx.) 

0.9 x 1.05 1/8 +5 25.0 0-50 -25-55 38 LM16152A 
0.9x 1.05 1/8 +5 383 0-50 -25-70 60 LM16152D/E/H 
0.9x 1.05 1/8 +5 383 0-50 - 25-70 60 LM16159D/E/H 
0.55xO.75 1/16 +5 7.5 0-50 -25-70 25 LM16155 
0.55xO.75 1/16 +5 7.5 0-50 -25-70 25 LM16155K 
0.55xO.75 1/16 +5 7.5 0-50 -25-70 25 LM16155M 
0.55xO.75 1/16 +5 7.5 0-50 -25-70 25 LM16155N 
0.55 x 0.75 1/16 +5, -5 11.7 -10-70 -40-80 25 LM16155S 
0.56xO.66 1/16 +5 8.0 0-50 -25-70 28 LM16255 
0.56 x 0.66 1/16 +5 8.0 0-50 -25-70 28 LM16255K 
0.56xO.66 1/16 +5 8.0 0-50 -25-70 28 LM16255M 
0.56xO.66 1/16 +5, -5 12.7 -10-70 -40-80 28 LM16255S 
0.56xO.66 1/16 +5 8.0 0-50 -25-70 25 LM16257 
0.56xO.66 1/16 +5,+12 608 0-50 -25-70 40 LM162A01 
0.56xO.66 1/16 + 5, + 12 488 0-50 -25-70 40 LM162B01 
0.56xO.66 1/16 +5 608 0-50 -25-70 40 LM162A02 
0.56xO.66 1/16 +5 408 0-50 -25-70 40 LM162B02 
0.6 x 0.65 1/16 +5 9.0 0-50 -25-70 40 LM20255 
0.6xO.65 1116 +5 9.0 0-50 -25-70 40 LM20255M 
0.6xO.65 1/16 +5, -5 13.2 -10-70 -40-80 40 LM20255S 
0.6xO.65 1/16 +5 9.0 0-50 -25-70 40 LM20256 
0.6xO.65 1/16 +5 1109 0-50 -25-70 50 LM202A02 
0.6xO.65 1/16 +5 1109 0-50 -25-70 50 LM202B02 
0.6xO.65 1/16 +5 9.0 0-50 -25-70 40 LM24255 
0.6xO.65 1/16 +5 12.0 0-50 -25-70 70 LM40255 
0.6xO.65 1/16 +5 12.0 0-50 -25-70 70 LM40255K 
0.6xO.65 1/16 +5 12.0 0-50 -25-70 70 LM40255M 
0.6xO.65 1/16 +5, -5 22.4 -10-70 -40-80 70 LM40255S 
0.6xO.65 1/16 +5, + 12 1452 0-50 -25-70 90 LM402A01 
0.6xO.65 1/16 +5, + 12 972 0-50 -25-70 90 LM402B01 
0.6xO.65 1/16 +5,+12 1452 0-50 -25-70 90 LM402X01 
0.6xO.65 1/16 +5, + 12 972 0-50 -25-70 90 LM402Y01 

STHC LCD UNITS 
0.56xO.66 1/16 +5 8.0 0-50 -25-70 28 LM16A21 
0.6 x 0.65 1/16 +5 12.0 0-50 -25-70 70 LM40A21 
(0.6 x 0.65) (1/16) ( +5) TBD (0-50) ( -25-70) (90) LM40X21A 
(0.6 x 0.65) (1/16) ( +5) TBD (0-50) ( -25-70) (90) LM40X21B 

Note 1) Above models may be discontinued without notice due to switching to new products or other reasons. 
Note 2) ( ): Tentative 
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DISPLAYS, READOUTS, & CRTs 

• 
I 

ENERGY-SAVING: Electromagnetically-operated Signalex displays require no 
power to maintain continuous indication. Inherently bi-stable, Signalex 
displays draw power only at the instant of change. 
INHERENT MEMORY: Indication is maintained even with loss of power. 
DIRECT ACCESS: Signalex displays can change from one number to any 
other-without a run-through of numbers. The unit immediately displays the 
transmitted number. 
LOW MAINTENANCE: The rugged Signalex design assures long life and 
dependability. With no bulbs to replace, they are virtually maintenance-free. 
HIGH-VISIBILITY: Signalex displays can be used indoors and out in 
temperatures ranging from -40°C to +75°C. Their light-reflecting segments 
give high visibility in bright ambient light. 

402L 

7 SEGMENT MODELS 
DISPlAY 11/2" 4" 6" 9" 12" 18" SIZES 

SIGNALEX MODEL 152L 402L 602L 900L 1200L 1810L 

Character Size 1-9/16" x 15/16" 4-1/16" x 2-5/16" 6-1/16" x 3-9/16" 9" x 6/f 12" x 8" 18" x 12" 
HxW (40 x 24 mm) (103 x 59 mm) (154 x 91 mm) (228 x 152 mm) (305 x 204 mm) (46 x 30 em) 

Vane Width 5/32" 7/16" 11/16" 1-1/8" 1-1/2" 2-1/4" 
(4 mm) (11 mm) (17 mm) (29 mm) (38 mm) (5.7 em) 

Frame Size 1-7/8" x 1-5/16" 5" x 3-1/4" 7-1/4" x 5-1/8" 11" x 8-1/4" 14" x 11" 21" x 16%" 
HxW (49 x 33 mm) (127 x 83 mm) (184 x 130 mm) (279 x 21'0 mm) (356 x 279 mm) (533 x 419 mm) 

Pulse Length. min. 30 ms 50 ms 90 ms 150 ms 200 ms 300 ms 

Pulse Power, 0.35W 0.93W 1.4 W 3.6W 3.6W 9.0W 
Eaeh Vane 

Viewing Dist .. 50 Feet 160 Feet 240 Foot 360 Foot 480 Feet 720 Foot 
max. (15 Meters) (50 Meters) (75 Meters) (110 Meters) (150 Meters) (220 Meters) 

Weight 2-1/4 oz. 8-1/2 oz. 12-2/3 oz. 1-1/2 Ibs. 2-1/4 Ibs. 4-1/2 Ibs. 
65 gm. 240 gm. 360gm. 680 gm. 1020 gm. 2. kg 

2450 

24" 
2410L 

24" x 16" 
(61 x 41 cm) 

3" 
(7.6 cm) 

28" x 22" 
(711 x 559 mm) 

400 ms 

9.0W 

960 Foot 
(300 Meters) 

6lbs. 
2.7 kg 

u.s. Patent Nos. 3,886,545: 4,117,478; U.S. DeSign Patent 249,985 and Patents Pending 

Operation: Individually controlled segments, pulse-operated 
through a bi-stable magnetic circuit. 
Voltage: 12V. DC ±10% standard. Other voltages available. 
Coils: Standard is bifilar wound with 3 leads per segment. Model 
152L has terminal pins for direct PCB mounting. 

Relative Humidity: Up to 95% R.H. at any temperature in the range, 
provided no consideration present. 

Power to Maintain Display: NONE 
Vane Colors: White, Saturn-Yellow, Orange-Red Fluorescents. 
Black background standard. Other high-visibility colors available. 

Temperature: -40°C to + 75°C. 

PRINCIPLE OF 
OPERATION ::::~3 

_VAN_E l~K Signalex® displays operate on a 
SET (DISPLAY) N~"RMANENT~ RESET (RETRACT) well-proven electromagnetic , 

",snON N~ MAGNET ~" POSinON principle. A short pulse in a CO.II 

(SLACK) 
C~~i~'!:E produces a magnetic field that 

COil 
CONNECTIONS (RESET) 

\ acts upon a permanent magnet 
===E::5====i=:::i==="" located in a rotor, part of which is 

~:i~:o~;:~~~:sL 402L _ 2410l the vane itself. 1211 DC 
(ORANGE) 

The magnet is either attracted or repelled. turning the 
rotor and vane with it. In either display or reset position 
the magnetic circuit is stable so that the vane can 
remain in either position with no power in the coil. The 
permanent magnet pole is attracted to the soft iron 
core which will hold the vane in position until a reverse 
pulse is passed. 

The rotor and magnet assemblies are the only moving 
parts in the display. Their light weight and low inertia 
give fast response time. High lubricity plastic bearings 
are used. 

TH.E ".=:a :OMPANY INCORPORATED 

.,.~~~;~ ... ~~~------------------
©1988 41 Saxon Avenue, P.O. Box H, Bay Shore, NY 11706 

(516) 666-8000 • TL.X: 6711657 STAVER· FAX: (516) 666-8039 

EEM 1988 For manufacturers' sales offices, see yellow pages 



2450 DISPLAYS, READOUTS, & CRTs 2450 

SIGNALEX® 
HIGH VISIBILITY 7·SEGMENT DISPLAYS 

8·1094 

MODEL 152L 

I 
1 312" :=;I 1 205" I 27CY' 

I-- 1 000" -I - 4 mm - - 200' 
-334mm 156" 1-306mm-1tfi 68,:,m 

I 254mm I ~ I 51mm 

-1I au,1 
1.920" 1 Qr=::=:JU 50.8 mm 
49. mm 

J_ -"-------.-' 

The Signalex 152L is used world-wide in readout 
applications for toll booths, clocks, gas pumps, 
arcade games, oil rig instrumentation, currency 
exchange panels, and industrial controls. Since 
Signalex readouts draw no power while 
maintaining position, they are ideal for battery
powered systems as well as AC. 

Connections: 3 per coil 
(1 to display, 1 to reset, 1 common) 

Pulse Power: 31ma at 12V. 
Pulse Length: 30ms min" display or reset 
Character Slope: 5° 

(In.) Dim. 
Model402L 
Model602L 

Visibility: Up to 70° either side of perpendicular 
to the front face. 

Temperature Range: -40°C to + 75°C 
Materials: Front Mask: Steel. Bearings: Polyester. 
Hazardous Areas: Recognized by Underwriters 

Labcratories, Inc., 
No. MH10471. BASEEFA Class 2 No. 4054 J. 

MODELS 402L & 602L 

r 
.170 DIA HOLE (4.3 mm <Il) 

4 PLACES 

m+:=======nI" ~_/ 

D A (REAR VIEW FOR H 

MOUNTING I 

• OM''''''') .IJ 

ltJ -- I -~I 

D E F G H I J 
5 3-1/4 1-1/16 3/4 4-1/2 2-5/8 3-1/8 
7-1/4 5-1/g 1-5/16 34 6-1/2 4-1/2 5 

SIGNALEX® TYPE A 
The Type A Indicator is a bi-stable 
electromagnetic annunciator showing 
alternate display faces in its window. It 
may be mounted for operation in any 
position. It is driven in either direction by 
1.1 watt pulses as short as 30 ms and 
remains in its last position without power 
input until pulsed to the opposite position . 

Signalex Type A indicators are used in 
hospital, apartment house, and 
commercial call boards, as well as in 
circuit indicators, alarm systems, and a 
variety of other applications. 

• _ ... COMPANY INCORPORATED 

41 Saxon Avenue, PO. Box H, Bay Shore, NY 11706 © 1988 
(516) 666-8000 • Tl.X: 6711657 STAVER· FAX: (516) 666-8039 

For manufacturers' sales offices, see yellow pages EEM 1988 



2450 DISPLAYS. READOUTS. & CRTs 2450 

S/GNALEX® 
HIGH VISIBILITY 7·SEGMENT DISPLAYS 

MODELS 900L & 1200L 

c 

(In.) Dim. A B 

Model 900L 9 6 

Model 1200L 12 8 

length of leads: r Min. for 402L & 602L. 
30" Min. for 900L & 1200L 

Bearings: High lubricity polyester, 
replaceable. 

Vanes: Individually replaceable. 
Visibility: 402L & 602L Series-To 60° 

either side. 
900L & 1200L Series-To 75° 
either side. 

MODELS 1810L & 2410L 
'? 

1+ 

I 'r\ / 
r f 

A 

HI + l~ '+ 
0 

! 
U ~ ~ 

,---f W - c >-
B ---I 7/16MT GHOLE 

(In.) Dim. A B C D 
TYPE 1810L 18" 12 214 21 
TYPE 2410L 24" 16 3 28 
'20" From Top to Bottom MT'G Hole. No Center Holes. 

ANNUNCIATOR 
Window Size: 3/8" H x 1/2"W(9.5 mmx 12.7 mm) 
Displays per Window: 2 
Operating Temp. Range: -40°C to + 75°C 
Operating Mode: Bi-stable. pulsed 
Min. Pulse length: 30ms. either display 
Power/Pulse: 1.1W 
Coli Resistance: 125. n ± 10% 
Standard Voltage: 12 V. DC' 
Standard Colors: Black & White, Yellow, Red.' 
leads: r Min.: 
'Others Available. 

1/16jL 

E 
161/2 
22 

RED 
(DISPLAY) ~ 

BLACK ~ 
(COMMON)~ 

ORANGE--.3 
(RESET) 

Coli Connection (402L 8c larger) (7 coils per digit) 
With black lead connected to (-), (+) on red lead 
displays white. (+) on orange lead resets to black. 
With black lead connected to (+), (-) on orange lead 
displays white. (-) on red lead resets to black. 

F G 
191/2' 15 
13 20 

L-,.7/,6 J 1- (36.smm)----"1 

U.S. Patent No. 3,936,818 

THE .. ~ :OMPANY INCORPORATED 

"'~~':;~.-R~~------------------
© 1988 41 Saxon Avenue, P.O. Box H, Boy Shore, NY 11706 

(516) 666-8000 ' TLX: 6711657 STAVER· FAX: (516) 666-8039 

EE.M 1988 For manufacturers' sales offices, see yellow pages 



2450 DISPLAYS, READOUTS, & CRTs 2450 

SIGNALEX® 
HIGH VISIBILITY ALPHANUMERIC DISPLAYS 

AND INDIVIDUAL GRAPHIC ELEMENTS 

3970L 

rBi 
I····o~ .ooo~~ 

000. I 

.0.0+ 
:88~~ ; 

Dim. A Dlm.B 
Model Char. Hgt. Char. Width 
Number In. mm. In. !TIm. 
670R 6.00 152 4.25 108 
972R 9,00 230 6,37 162 

1272R 12,00 300 8,50 216 

1672R 16,00 406 11,37 289 

1872R 18,00 457 12,75 324 

3970L 39,50 1000 28,00 711 

8'1096 

670RB 

972R . 1872R 

Dlm.C Dim. 0 Dim.E Dim.F Dim.G Dim.H Dim.1 
Dot 010. Dot Pitch DisplayHgl. Swing Hghl. Length Width Mounting 

In. mm. in. mm. in. mm. in. mm. in. mm. in. mm. in. mm. 
.75 19.0 .875 22,2 1,33 ' 33,8 1.57 39.7 ,84 21.3 ,84 21,3 - -

1.12 28,0 1,31 33,3 1,45 36,8 2,10 53,3 1,81 46,0 .75 19,0 ,596 15,1 
1,50 38,0 1.75 44,5 1,45 36,8 2,29 58.2 2,24 56,9 .75 19.0 1,026 26,1 
2,00 51,0 2,34 59,5 1,45 36,8 2,54 64,5 2.74 69,6 ,75 19,0 1,526 38,8 

2,25 5].0 2,62 66,7 1,45 36.8 2,66 67,6 2,99 76,0 ,75 19.0 1.776 45,1 

5,00 127,0 5,75 146.0 4,30 109,2 5,87 149,1 4,50 114 1,0 25,4 4,000 102,0 

.. ~~ COMPANY INCORPORATED 

41 Saxon Avenue, P.O, Box H, Bay Shore, NY 11706 ©1988 
(516) 666-8000 • TLX: 6711657 STAVER' FAX: (516) 666-8039 

For manufacturers' sales offices, see yellow pages EEM 1988 



2450 DISPLAYS, READOUTS, & CRTs 2450 

SIGNALEX® 

I 

HIGH VISIBILITY ALPHANUMERIC DISPLAYS 
AND INDIVIDUAL GRAPHIC ELEMENTS 

Signalex Individual Alphanumerics are bi-stable 
electromagnetic displays which require only a very short 
pulse to change position. Inherent latching memory 
requires no power except during the moment of change. 
The magnetic design permits operation of most 
models using 12vdc with a 2 msec. pulse and, at higher 
voltages, at 1 msec. or less. 

The standard 7 by 5 matrix of 35 dots gives full 
alphanumeric capability, and is available in sizes which 
can create characters 4", 6", 9", 12", 16", 18" and 39" high. 
The flexibility of Signalex individual alphanumerics 
permits the creation of custom displays. In addition to 
the standard (7 x 5) format the 28-dot (7 x 4) numeric 
format a 23-dot (7-Bar) format or other desired shapes 
may be used. 

K -----, rr Q rrtt-------'+t1 

SPECIFICATIONS-ALL MODELS 
67OR-35BC 972R·1872R·35BC 

Pulse Length, Min. @ 12V 2ms 2ms 
Pulse Length. Min. @ 18V 1ms 1ms 

Maximum Duty Cycle @ 12V 5% 5~ 
------

Current Each Dot@ 12V 680ma 580ma 

Coil Res. Center to Each Side 17.5 ohms 20.5 ohms 

Coil Winding Center Tapped Coil 
Coil Addressing All Models X-Y Matrix 

Ground Polarity Negative Negative 

Diodes 1N4004 1N4004 

PCB Material FR-4 or Equivalent 

Operating Temperature Range All Models: -40 C to + 75 C 
Operating ReI. Humidity All Models: Up to 95% @ + 75 C * 

p __ ~~ ____________ ~ ___ -L 

I. 0------
Standard Colors All Models: White. Yellow. Red 

6 70R·18 72R·3SBC * Provided No Condensation Present 

35 DOT 7 BY 5 ALPHANUMERIC MATRICES 
Dlm.J Dlm.K Dlm.L Dlm.M Dlm.N Dim. 0 Olm.P Olm.Q Olm.R Dlm.S 

Char. Hgt Char. Width Dot Ola. Dot Pitch Matrix Hgt MatrlxWdth Mtg.Hole Hole Olflet Thielen ... SWing Hgt. 
In. mm. In. mm. In. mm. In. mm. In. mm. In. mm. In. mm. In. mm. In. mm. In. mm. 

670R-35BC 6 152 4.25 108 .75 19 .875 22.2 7.75 197 4.25 114 .178 4 .25 6 1.35 34 1.57 39.7 

972R-35BC 9 230 6.37 162 1.12 28 1.31 33.3 11.87 301 6.53 166 .195 5 .25 6 1.80 43 2.07 52.6 
1272R-35BC 12 300 8.50 216 1.50 :38 1.75 44.5 15.00 386 8.72 224 .195 5 .50 13 1.80 43 2.25 57.2 

1672R-35BC 16 406 11.37 289 2.00 51 2.34 59.4 19.50 502 11.69 301 .195 5 .50 13 1.80 43 2.54 64.5 
1872R-35BC 18 457 12.75 324 2.25 57 2.62 66.7 21.63 557 13.09 337 .195 5 .50 13 1.80 43 2.66 67.6 

COMPANY INCORPORATED 

© 1988 41 Saxon Avenue. P.O. Box H. Bay Shore. NY 11706 
(516) 666-8000' TLX: 6711657 STAVER· FAX: (516) 666-8039 

EEM 1988 For manufacturers' sales offices, see yellow pages 



A 
AC alternating current 
ABS .acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCn American national standard code for 

information interchange 
ASIC application specific IC 
ATE automatic test equipment 
AWG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CAMAC computer automated measurement and control 
CATV cable television or community antenna 

television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded decimal interchange 

code 
EEPROM electrically erasable PROM 
EIA Electronic Industries Association 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene Copolymar, 

200' Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide FET 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 

HIPOT test, measurement and diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
m insulation resistance (or) infrared 

J 
JEDEC Joint Electronic Device Engineering Council 
JFET junction FET 
JMOSjunction MOS 

K 
kHz kilohertz (10 3 
KSR keyboard send /receive 

L 
LC inductance capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
L VDT linear velocity displacement transformer 

M 
MASER microwave amplification by stimulated 

emission of radiation 
MA TV master antenna television 
!!F microfarad 
MHz megahertz 
MIB microcomputer interface board 
MIC microwave IC 
MIPS million instructions per second 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor FET 
MOSIGT metal oxide semiconductor insulated-gate 

transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment manufacturer 
OR a logical operator 

P 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative (transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT progranunable unijunction transistor 

Q 
QAM quadrature amplitude modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered switch 
SIMM single in-line memory module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of expansion 
TXCO temperature compensated crystal oscillator 
TFE tetrafluoride ethylene propylene Copolymer, 

250' Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz to 3 GHz) 
VJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VAC volts (of) alternating current 
V AN value added network 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz to 300 MHz) 
VHSIC very high speed integrated circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 
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VISUAL COMMUNICATIONS COMPANY, INC. 
7920-G Arjons Drive 
FAX (619) 549-3520 

San Diego, CA 92126 U.S.A. IN CA (619) 549-6900 
Toll Free (800) 522-5546 

elL 0 P IL 0 T IE co LENS/MOUNTS FOR T1 & T1 3/4 LEOs 
FEATURES 

Installs with finger pressure - no tools required 
- takes only six seconds 

Inc,eases viewing angle up to 180 degrees using 
either diffused or pOint source LEDs 

Protects LED from being pushed back through panel 
- LED blackout 

SIMPLE TWO-STEP INSTAllATION 

Snap the CUPLITE into panel hole. 

SPECIFICATIONS 

MATERIAL Lens - Polycarbonate; Spacer - Nylon, 
(U.l. listed plastics). 

DESIGN Standard and low profile lens using fresnel 
rings and striated lines. 

MOUNTING Mounts thru front of panel. Mounting 
holes should be deburred but not chamfered. 
T1 size (SML 190, 5MB 200) mounts in a .171+1-.002 
(4.34mm) hole on 114" centers. Panel thickness for SML 
190,1/32" to 1/16"; 5MB 200,1/16" to 1/8". 
T1 3/4 size (CLF 280, CLB 300) mounts in a .250+1-
.002 (6.35mm) hole on 3/8" centers. Panel thickness 
for ClF 280. 1/16" to 1/8"; CLB 300, 1/32" to 1/4"; 
(panels less than 3/16", SPC 125 spacer available). 
Standard metal or plastic washers can be used to 
increase panel thickness if necessary. 

Moisture seals easily to panel with the application 
of common sealants 

Intensifies apparent brightness up to 125% by the 
use of striated lines and fresnel rings 

Guards against IC damage by electrostatic dis
charge transmitted thru exposed LED 

ORDERING CODES 
ClF 280 RTP 

MODEL 
SMl 190 (T1 Size) Std. Hgt. 
5MB 200 (T1 Size) UProfile 
CLF 280 (T1 3/4 Size) Std. Hgt. 
ClB 300 (T1 3/4 Size) UProfile 
SPC 125 (Spacer for CLB 300) 

COLOR 
RTP Red Transparent 
ATP Amber Transparent 
GTP Green Transparent 

BTP Blue Transparent 
YTP Yellow Transparent 
CTP Clear Transparent 

OEM PRICES 
QUANTITY 
SMl190 
5MB 200 
ClF 2S0 
ClB 300 
SPC 125 

100 
17.00/C 
17.00/C 
IS.00/C 
IS.00/C 
2.40/C 

500 
14.00/C 
14.00/C 
15.00/C 
15.00/C 
2.10/C 

1000 
1'.00/C 
11.00/C 
12.00/C 
12.00/C 
1.l0/C 

All colors can be combined for price advantage per line 
item. For higher quantity pricing contact vee. Prices 
subject to change without notice. 

CONXRDTE@ SOLDER LESS LED CONNECTOR 

FEATURES 

Internal resistor for 3V to 28V circuits - when 
external resistor is required or desired Conxrite is 
available without built-in resistor 

Requires no tools - provides a simple fast press-fit 
connection to either Cliplite or Clip mount 

Stress relieved connection controls the problem of 
broken lED leads 

EASY INSTALLATION 

SPECIFICATIONS 

MATERIAL 
HOUSING - Polypropylene (natural). 

TERMINALS - Phosphor bronze, tin plated 
Compatible with AMP FASTON Terminals. 

RESISTOR - Melf 1/4 watt resistor provides current 
limiting to 28 volts . 

PANEL MOUNTS - Cliplite Series - Polycarbonate (see 
specs above). Clip mount polypropylene (Hewlett Packard 
PIN 5082-4707 or equal) 

NOTE: Trim LED lead length to .275± .010 (7.24 .254mm) 

.03 

When preassembled to the wiring harness final 
assembly of the panel mounted LED is greatly 
simplified 

Various colored Cliplite lenses are available for use 
with the Conxrile. 

Makes field replacement of defective LEDs practical 
and cost-effective 

RESISTOR SELECTION GUIDE 
5 

0-- ~ ~ 

5 A .02 

.02 o M 

II 
I .f}' 
'I 

.01 5 P 
.01 

.00 

o S II ~ ~ ~ 
!tf. -- - - -5 

VOLTS 
0 2 4 6 8 10 12 14 16 18 20 22 24 26 

ORDERING CODES CNX 310 012 

MODEL I T RESISTOR CODE 

CODE VALUE CODE VALUE 
000 NO RESISTOR 056 560 OHMS 
012 120 OHMS 120 1200 OHMS 
018 180 OHMS 220 2200 OHMS 
033 330 OHMS 

OEM PRICES 
QUANTITY 100 500 1000 
CNX 310 (NO RESISTOR) .50 .43 .36 
CNX 310 (RESISTOR) .64 .55 .46 
All units and values can be combined for priceadvantage. 
For higher quantity pricing contact vce. Prices subject 
to change without notice. 

28 
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CUBEI!...DTE® SQUARE L.ENS/MOUNTS FOR LEDs 
FEATURES 

Enhances aesthetics, square design in both 
standard and low profile configurations 

Mounts either as a single square lens or stacks in 
bar configuration 

Increases viewing angle up to 180 degrees using 
either diffused or point source LEOs 

EASY TWO-STEP INSTALLATION 

D Snap CUBELITE in a .250 inch panel hole. 

SPECIFICATIONS 
MATERIAL Lens - Polycarbonate; Spacer - Nylon, 
(U.L. Listed plastiCS). 

DESIGN Square lens, standard and low profile, fresnel 
ri ngs and striated Ii nes. 
MOUNTING Mounts thru front of panel. Mounting holes 
should be deburred but not chamfered. 
Tl size (SMO 250) mounts in a .171+1-.002 (4.34mm) hole 
on 1/4" centers. Panel thickness from 1/16" to 1/8". 
Tl 3/4 size (SOL 360) mounts in a .250+1-.002 (6.35mm) 
square punched hole on 3/8" centers. Panel thickness 
from 1/16" to 1/8". 
Tl 3/4 size (SOB 400) mounts in .250+1-.002 (6.35mm) 
round hole on 3/8" centers. Panel thickness from 11 
32" to 1/4"; (for panels less than 3/16", optional spacer 
SPC 125 is available). 
Standard metal or plastiC washers can be used to 
increase panel thickness if necessary . 
PUNCH SOURCES Porter Precision, CinCinnati, OH; 
Strippet, Houdaille Ind., Akron, NY; Unipunch Products, 
Buffalo, NY; Wiederman Co., King of Prussia, PA 

Intensifies apparent brightness up to 140% by the 
use of striated lines and fresnel rings 

Installs with finger pressure - no tools required 
- takes only six seconds 

• Guards against IC damage from electrostatic 
disCharge transmitted thru exposed LED 

IIIfJ Holding CUBELITE firmly to panel, insert LED into 
CUBELITE from the back. Installs in just 6 seconds. 

ORDERING CODES 
SOL 360 RTP 

MODEL 
SMO 250 (Tl Size) UProfile 
SOB 400 (Tl 3/4 Size) UProfile 
SOL 360 (Tl 3/4 Size) Std. Hgt. 
SPC 125 (Spacer for SOB 400) 

COLOR 
RTP Red Transparent BTP Blue Transparent 
ATP Amber Transparent YTP Yellow Transparent 
GTP Green Transparent CTP Clear Transparent 

OEM PRICES 
QUANTITY 100 500 1000 
SM0250 17.00/C 14.00/C 11.00/C 
SOL 360 20.00/C 17.00/C 14.00/C 
SOB 400 18.00/C 15.00/C 12.00/C 
SPC 125 2.40/C 2.10/C 1.70/C 

All colors can be combined for pric,e advantage per line 
item. For higher quantity pricing contact VCC. Prices 
subject to change without notice . 

Cu..OPu..OTE® ROUND I 
CUIBEI!...ITE® SQUARE INCANDESCENT INDICATORS 
FEATURES 

Installs with finger pressure - no tools - takes 
only 6 seconds 

• Provides 180 degrees of visibility using transparent 
lenses 

SIMPLE TWO-STEP INSTALLATION 

o Snap lens into panel hole. 

SPECIFICATIONS 

LAMPS Aged and selected, Bi-Pin base or6" insulated 
wire leads. Voltages 5v, 14v and 28v. IC compatible lamp 
also available. 

MOUNTING Lamps have special base for use with 
VCC's lenses, connectors and PCB mounts. 

LENSES CLlPLITE (round), CUBELITE (square), 
standard and low profile, mount in .250 hole, panels from 
1/32" to 1/4" thickness. 

CONNECTORS CONXRITE, provides a fast press-fit 
connection to lamps mounted in CLlPLITE & CUBELITE 
lenses. 

PCB MOUNTSISOCKETS P-C-LlTE, methods of 
attaching lamps vertically and horizontally to PCBS. See 
CLlPLlTE, CUBELlTE, CONXRITE and P-C-LlTEdata. 

Bi-Pin or wire lead lamps easily installed or replaced 

• Produces a brighter display than LEOs - provides 
extremely long life 

-=- Holding lens firmly to panel, insert lamp into lens mount 
~ from the back. Installs in just 6 seconds . 

ORDERING CODES 
05020 PIN 
=::r-LAMP VALUES -----' 

VOLTS AMPS MSCP LIFE HRS. 
05 020 .02 25,000 
05 060 .05 100,000 
14 040 .14 16,000 
28 024 .15 16,000 

LAMPBASE-----------~ 
W6 (6" WIRE LEADS) 
PIN (BI-PIN) 

OEM PRICES 

QUANTITY 50 100 500 1000 
05020 1.14 1.03 .92 .80 .69 
05060 1.07 .96 .86 .75 .65 
14040 1.37 1.23 1.10 .96 .83 
28024 2.24 2.02 1.80 1.57 1.35 

For higher quantity pricing contact vee. 
Prices subject to change without notice. 

For manufacturers' sales offices. see yellow pages EEM 1988 
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PCR 740 

OUTLINE DRAWINGS 

EEM 1988 

DISPLAYS, READOUTS, & CRTs 2450 

VISUAL COMMUNICATIONS COMPANY, INC. 
7920-G Arjons Drive 
FAX (619) 549-3520 

San Diego, CA 92126 U.S.A. IN CA (619) 549-6900 
Toll Free (800) 522-5546 

P"'C"'ILDTE® PCB MOUNTS FOR T1 & T1 3/4 LEDs 
FEATURES: 

• Wave solders horizontally or vertically without special 
jigs or fixtures 

• Stabilizes LED during packaging and physically 
protects after assembly 

• Mounts flush, recessed or fully extended thru display 
panel without attachments 

HORIZONTAL MOUNT 

Snap LED into lens - insert LED leads through holes in 
mount base- close mount. bending leads into position. 

SPECIFICATIONS 
BODY - General purpose nylon (black). 

LENS - Plycarbonate. Flat top design using fresnel 
rings and striated lines. 

MOUNTING - PC Board horizontally or vertically on 
.100 inch hole centers. 

(PCL 490) Panel thickness from 1/64" to 3/16" thru a 
7/32" clearance hole. 

(PCR 740) Panel thickness from 1/32" to 9/32" thru a 
S/16" clearance hole. 

Permits full projection to flush mounting of the lens 
portion thru the panel. 

LED Standard LEOs. See Cliplite Lens Data Page for 
dimensional infornation. No attempt should be made 
to bend a lead with a stepped thickness. 

• Height compatible with switches and other circuit 
board mounted components 

• Increases LED apparent brightness and viewing angle 
up to 180 degrees 

• Guards against IC damage by electrostatic discharge 
transmitted thru exposed LED 

VERTICAL MOUNT 

Snap LED into tens - insert LED leads through holes in 
mount - close mount. 

ORDERING CODES 
PCL490RTP 

MODEL-:::-:= __ ~ 
PCL 490 (T1 SIZE) 
PCR 740 (T1 3/4 SIZE) 

COLOR ______________ ~ 

RTP Red Transparent 
ATP AmberTransparent 
GTP Green Transparent 

OEM PRICES 
QUANTITY 
PCL490 
PCR740 

100 
34.00/C 
36.00/C 

YTP Yellow Transparent 
CTP Clear Clear Transparent 
BTP Blue Transparent 

SOO 
28.00/C 
3D.OO/C 

1000 
22.00/C 
24.00/C 

All colors can be combined for price advantage per line 
item. For higher quantity pricing contact VCC. Prices 
subject to change without notice. 

IP'''' C'" LDTE® CIRCUIT BOARD SOCKET FOR LEOs 
FEATURES 

• Relampable - no direct soldering of LEOs 

• Used to mount round, square, triangular, odd sizes and 
various shapes of LEOs 

• Easy installation, replacement of phototransistors, IR 
emitters, incandescent bi-pin lamps 

HORIZONTAL MOUNT PCH 330 

Insert LED - trim LED or bend LED leads for security. 

SPECIFICATIONS 
MATERIAL 

HOUSING - General purpose nylon (black) 
CONTACTS - Phosphor bronze, tin plated 

MOUNTING 

PCH 330 - .040 (1.02mm) holes on .100 (2.S4mm) 
centers (see pattern) 
PCV 340 - .040 (1.02mm) holes with optional .060 
(1.S2mm) holes for opposite side mounting. Same 
side mounting, delete the .080 holes (see pattern). 
SPACER OPTION - Sivar, Series 908 nylon spacer 
or equal 

LED LEAD DIMENSIONS 

MINIMUM - .017 (.43mm) round or square shape 
MAXIMUM - .030 (.76mm) thickness - .040 (1.02 
mm)width 

• Mounting of PCB status, logic, fault indictor lights 

• Mounts horizontally or vertically - LEOs can be 
inserted from either end of socket 

• Designed for lock type security of LEOs used in high 
shock and vibration environments 

VERTICAL MOUNT PCV 340 

Opposite Side 
Mounting 

Same Side 
Mounting 

ORDERING CODES 
PCH330 

MODEL--------------~I 
PCH 330 (HORIZONTAL MOUNT) 
PCV 340 (VERTICAL MOUNT) 

OEM PRICES 
QUANTITY 
PCH330 
PCV340 

100 
4S.00/C 
4S.00/C 

500 
4O.00/C 
40.00/C 

1000 
35.00/C 
3S.00/C 

Units can be combined for price advantage. For 
higher quantity pricing contact vee. Prices subject 
to change without notice. 

For manufacturers' sales offices, see yellow pages e·1101 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

62 CROSS REFERENCE 
CARDS 

• 2800 

ALL NEW with this 
edition of EEM 

//F---~51~~:$~ ~~ GET ............ _ ....... --_.''' .... ,."'-_ .. _'" --------..ORGANIZEDI 
PAGE NO. 

Are your catalog files organized? can you find 
any given catalog ina matter of seconds? If 
your answer is "Yes;' you probably already 
have the EEM File System. But, if you said "No;' 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all" kinds of products in the 
Mallory Short Form catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age: The package contains everything you 
need to set up your very own filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will accompany your 
System. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 



DISPLAYS, READOUTS, & CRTs 

Vl ELECTRONICS, INC VARITRONIX 
3171 Los Feliz Blvd, Suite 303· Los Angeles, CA 90039· Tel: (213) 661-8883 Fox: (~13) 663-3711 

custom designs 

FEATURES 

• Highest Quality 
• LCD Prototypes from 

approved drawings in 6-9 
weeks 

• Supertwist available 
• Send us your artwork 

for a quotation 

• High contrast 
• Wide viewing angle 
• Industry standard controller 
• Int. ROM with 96 ASCII char. 
• Options available: 

EL & LED backlighting 
negative image 
wide temperature 
color polarizer 
supertwist 

"~-----50.8----
--------- 45.7 --- --------

VI-302 

EEM 1988 

NEW 

LIQUID CRYSTAL DISPLAYS 

alpha-numeric modules 
Model Characters Character Digit Module Size 

Number x Lines Format Size (WxHxD) 

MDL-15701 1x1 5x7 59.9 96x57x12 
MDL-B1B20 Bx1 5x7 20.B 172x52x12 
MDL-16166R 16x1 5xB 6.3 BOx36x12 
MDL-161BB 16x1 5xB 9.2 122x33x11 
MDL-16265 16x2 5xB 5.6 B4x44x12 
MDL-201612 20x1 5xB 12.7 1BOx4Bx11 
MDL-201BB 20x1 5x8 9.2 146x33x11 
MDL-202612 20x2 5x8 12.7 182x60x11 
MDL-20265 20x2 5x8 5.6 116x37x12 
MDL-2026B 20x2 5x8 9.2 146x43x11 
MDL-204612 20x4 5x8 12.7 182x90x11 
MDL-20464 20x4 5xB 4.B 98x60x12 
MDL-20468 20x4 5xB 9.2 146x63x11 
MDL-24166 24x1 5xB 6.3 126x36x12 
MDL-24265 24x2 5xB 5.2 118x36x11 
MDL-40166 40x1 5xB 6.3 192x56x12 
MDL-40266 40x2 5xB 5.5 182x34x12 
MDL-40466 40x4 5xB 5.5 196x56x12 

standard LCD'S for general applications 
partial list VG 136-32 

Model Cbar. HI. Digits "\ 2.5 
---i fo--

VI-102 76.0 1 
VI-201 12.7 2 
VI-351 6.4 3V2 

VIM-309 10.2 3V2 
VI-302 12.7 3V2 
VI-320 25.4 3V2 
VI-402 12.7 4 

VI-5Q402 50.0 4 
VI-509 10.2 4V2 

V8G-413 

VI-510 20.5 4V2 
VI-50S 17.S 5 

VIM-806 9.0 8 
VG-OSO 32x 80 Graphic 

,YG-136 32x136 Graphic 

All dimensions in mm 

For manufacturers' sales offices, see yellow pages 

110.5 
118.0 

8'1103 



fiTilTil,Selection 
LaJl.U.J guide ' 

INDICATOR LIGHTS 

AEG Telefunken B'1105 

Allair B·1106 

AND B'1107 

Arcoeleclric B'1108 

Cord Electronics B'1114 

Dialighl B'1115 

Dio-Rey B·1056 

ERNRefac B'1067 

Gilway B'1126 

IDEC B'1073 

Induslrial Devices B·1130 

Inter-Market B·1153 

JKL Components B·1135 

Lamplronix B·1136 

,Ledtronics B·1125 

B'1079 

Littelfuse Electronic B'1137 

Marktech Inl'l B'1136 

Minelcorralley B'1140 

NEl/Ferranti B'1143 

Oshino B'1146 

Oxley B'1142 

Sharp Opto B·1146 

Shelly Assoc. B·1092 

Shogyo B'1154 

Sloan B'1155 

Sorenson B'1161 

Sylvania/GTE B'1163 

Visual Comm. B'1099 

8-1104 

lights-2480 

For manufacturers' sales offices, see yellow pages EEM 1988 



2460 

Needan 
Optoelectronic 
device? 
Why not get it 
from our 1988 
Selection Guide. 

LAMPS, LIGHTS, & INDICATORS 2460 

Lamps in the sizes, shapes and colors you need, 
photoemitters, detectors, opto-isolators and 
photo-interrupters: 

Eighty pages of color illustrations, diagrams and cross 
references for hundreds of devices are all described in 
this new, up-dated selection guide, available from 
TELEFUNKEN electronic or through our many distributors 
and regional offices. Call us at (201) 231-8493 or fax 
your request (201) 722-4905, and we will rush a copy to 
you. You can also write to receive the "1988 Selection 
Guide to Optoelectronic Devices" as well: 

TELEFUNKEN electronic 
AEG Corporation 
PO Box 3800, Route 22-0rr Drive 
Somerville, NJ 08876-1269. 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1105 



2460 LAMPS, LIGHTS, & INDICATORS 2460 

ALTAIR™lndicator Lights 
For data sheets and prices on items of interest Call 

1-800-824-5620 I g~m~r~ia 
818-701-6977 If:IW:mia 

LED Type 
Voltages may be specified through 24 Volts where indicated.IExcept where notlld, mlltal chrome bodies are supplied. 
Black anodized bodies are available ....,specify colors, lead length and Voltages. Available Colors- Red, Green, Yellow. 

Smm HOLE SIZE 
BO 0503 2 VOLT 

~r:16mm:! 
6mm _.:1 

Econtmy Version. Polycarbonate 

2 VOLT BO 0504 2 VOLT 

Economy Version. Polycarbonate 

7.mm HOLE SIZE 
BO 0714 2 VOLT BO 0701 6V, 12V, 24V 

~12mm 
9mm .: ••.. 

EconoJy Version. Polycarbonate 

BO 2 VOLT 

:14mm 

~:27m.mm .. 11 
~ --r-

BO 0702 6V, 12V, 24V 

~2smm=l 
Bmm~ 
-r-

9mm HOLE SIZE 

6mm HOLE SIZE 

BO 0603 2 VOLT 

~.11,5mm 

Bmml~:.=: --.-
BO 0601 2 VOLT 

2 VOLT 

,16,5mm 

2 VOLT 

8mm HOLE SIZE 

BO OB06 2 VOLT 

~
16,smm 

~' "".' 
10mm 4,' , ..... 
--.--

BO 0805 2 VOLT 

L 1-=t-17.5mm 

1~l1I:) --.-
BO 0807 2 VOLT 

-L ~I·-.-.,::,-.,-., .• .-;j-21mm 

11mm "I' .. "'Il .. ,:.~' -,.~ 

BO 0813 2 VOLT 

Economy Version. Polycarbonate 

2 VOLT 

2 VOLT 

BO 0803 (HIGH EFF) 2 VOLT 

1----..f--17,5mm 

INCANDESCENT Type 
Standard Voltages include 5V, 6V, BV, 12V & 24V. Specific,Voltage and currents are available. Please Specify. Leaded 
units come standard with 6" stripped. Specify other lengths. Available Colors - Blue, Green, Orange, Red & Clear. 

Smm HOLE SIZE 7mm HOLE SIZE 

B 414 6V, 12V, 24V B 418 6V, 12V, 24V 

B 415 6V, 12V, 24V 

16mm ). 
'O~~ S1l11j:::::: 

Economy Version. Polycarbonate 

B 416 6V, 12V, 24V 

---1-1'".. r.~17mm 
5.5;m ...... 

Economy Version. Polycarbonale 

~14.smm 

6mml~iiii:··':ilo-.... ====== 
-r-

Economy Version. Polycarbonate 

B 419 

.J .. J:'=-""i" 14, Smm 

T~€8"'··"""""=====:1 
B 420 

B 417 6V, 12V, 24V B 421 

B 403 av, 12V, 24V B 406 

10mm 

B 412 6V, 12V, 24V 

~7mm 

Bmm .i'. .' , ..... ,. . -.--
B 413 6V, 12V, 24V 

~2smm-f 
Bmm,~ ...--' 

9mm HOLE SIZE 

B 401 av, ~2V, 24V B 408 6V, 12V, 24V 

11!m~ 22mm _ 

~ 

11~m,~:;t24.smm 
-.-

B 402 av, 12V, 24V B 409 6V, 12V, 24V 

~24.5mm 
11mm I'P :: 
-,--

i--_ ...... 21mm 

ALTAIR Exchange Corporatione19205-F Parthenia Street e Northridge, CA 91324 e FAX 818-701-5508 e TLX 4945965 

B·1106 For manufacturers' sales offices, see yellow pages EEM 1988 



2460 LAMPS, LIGHTS, & INDICATORS 2460 

ONE OF THE PURDY GROUP OF COMPANIES 

Light Emitting Diodes 
Discrete Lamps and Display 

770 AIRPORT BLVD., BURLINGAME, CA 94010' TEL (415) 347-9916' FAX (415) 340-1670' MCI/TLX 677-1439 (PURDY UW) 

LED Lamps 
*NEWGaAIAs 
*Kilo Bright (up to 3000 mcd) 

Color ~ 
Luminous 
Intensity 

mcd 
I <1>5 mm (TP!.) (11=20 mA) 

Red Colorless AND150AR 1000 
Clear AND150BR 2000 

Special Shapes 

Color <J 
3 x 4 x 4 mm 

Red Diffused AND207R 
Green Diffused AND207G 
Yellow Diffused AND207Y 

Dual Color 

Color ~ 

(§) @ c::=:=:J c=:J D 'C[]I~ 
I~ 

Ef¥=8 -
"'2mm Mini "'2mm 1 x 5mm 2 x 4mm 2 x 5mm 2.5 x 2.0 mm 

AND206R AND226R AND205R AND211 R AND20BR AND221S 
AND206G AND226G AND205G AND211G AND20BG AND221G 
AND206Y AND226Y AND205Y AND211Y AND20BY AND221Y 

c==J c::=J 
f~Lt!i"~ 

I' : w:"l 
'~~ 

6= ±4° AND150CR 3000 ",4mm ",5 mm (Tl'/4) 1x5mm 2 x 5 mm ",5 mm (Tl'/4) T1 2.2 x 3.2 mm 
Red Colorless AND120AR 300 Red/Gm AND101 RG AND116SG AND205SG AND20BSG AND2451RGL AND126SG AND222SG 
Clear AND120BR 600 Yel/Grn AND116YG AND205YG AND20BYG 

6= ±20° AND120CR 900 Orge/Grn AND1160G AND2050G AND20BOG 

Standard Bright (up to 10 mcd) *Ultra Bright (up to 220 mcd) 

at:~ 
Luminous Luminous 
Intensity CJl;:~~ Intensity Color mcd 

-.-= 
mcd 

at:~ 
Luminous Luminous 

Color Intensity ~ Intensity 
mcd mcd 

"'3.1 mm (T1) (1,=20 mAl ",5 mm (Tl'/4) (1,=20 mAl ",3.1 mm (T1) (1,=20 mAl ",5 mm (T13/4) (1,=20 mAl 
Red Clear AND123R 2.5 AND113R 3.5 Red Clear AND163UR 40 AND153UR 200 
Red Diffused AND124R 1.5 AND114R 1.5 
Green Clear AND123G 6 AND113G 1.7 

Red Diffused AND164UR 20 AND154UR 100 

Green Diffused AND124G 4 AND114G 5 Green Clear AND163UG 40 AND153UG 120 

Yellow Clear AND123Y 4 AND113Y 9 Green Diffused AND164UG 20 AND154UG 60 
Yellow Diffused AND124Y 2.5 AND114Y 5 
Orange Clear AND1230 3.5 AND1130 B 

Yellow Clear AND163UY 40 AND153UY 120 

Orange Diffused AND1240 2 AND1140 4 Yellow Diffused AND164UY 20 AND154UY 60 

LED Displays *New GaAlAs - X-tra Bright Displays 
Character Height 0.3 Inch .43 Inch .56 Inch 

7 Segments Common Cathode Anode Cathode Anode Cathode Anode Display Font 
Standard Bright AND332 AND333 AND342 AND343 AND362 AND353 

0.=0 Super Bright (Red) AND332S AND333S AND342S AND343S AND362S AND363S 
0:00 Ultra Bright (Red) *AND332UR *AND333UR *AND342UR *AND343UR *AND362UR *AND363UR 

Low Current (Red) AND332TR AND333TR AND342TR AND343TR AND362TR AND363TR 

Standard Bright AND334 AND344 AND364 AND365 

~£ Super Bright (Red) AND334S AND344S AND364S AND365S 
0 Ultra Bright (Red) *AND334UR *AND344UR *AND364UR *AND365UR 

Low Current (Red) AND334TR AND344TR AND364TR AND365TR 

AlphaNumeric Common Bar Graphs 
Digit Height Cathode Anode Display Font Color Type No. 

10 .5 inch AND370R AND371 R ~: ~ 1" 4" RED AND10KRL _ __ LX. 

.B inch ANDB010SCLB ANDB010SALB ':' =' .~ a, 10 Segment GREEN AND10KGL 
2,3 inch AND2316SCLB AND2316SALB RED AND8101R 

Large Size 
c:::lc::Jc::Jc:::Jc:Jc::Jc::Jc::Jc::Jc::J 

GREEN ANDB101G 

.B inch ANDB010SCL ANDB010SAL 
c::::Jc::Jr:::::Jc:::::JC:JC:Jc:::J ___ 

RED ANDB101 M 

80 
I-----GAEEN I AED~ GREEN 1.B inch AND3BOR -

2.3 inch AND2307SCL AND2307SAL 
c::::Ic:::Jc::::::Jc:::Jc::Jc::Jc:::J ___ 

RED c::Jc:::::Jc::Jc:::Jc::Jc::Jc:::J ___ 

ANDB102M 
4.0 inch AND4107SCL AND4107SAL I----- GAEEN --..1-. AED -_I GREEN 

EEM 1988 For manufacturers' sales offices, see yellow pages B'1107 



195 

2870 

* Incandescent 

I -.J 

~15.9 
I~ 
I _-1 

5.1 -r 
27.7 

J 
'1' 10.4 

Chrome bezel 

;

-:1 
.~t 

111,i 10.4 
I ' 1"-, 

8.5 
I ---W-:--

~ __ 8.6_ 

W' ~, 

II 
, 10, .4 

I' -, 

40 • 

2950 

177 

Metal body 

u' V~4.6 

Chrome bezel 

244C' 

586 

2950C 

193 

7.6 ~ 

Chrome bezel 

~5.5 
l¥L1SQ 
!~1.8 

25.1 

10.5 

10.4 

Chrome bezel 

2460 

15.8 

~'. -'._~,10'8 J 27.2 

--I 

110.4 

~. 10.4 \lfJL, 
Chrome bezel 

245C 

589 

2951 

Chrome bezel 

GJ5.9 

OJ, 
13.2 

I 21.6 

--' 
, 10.5 

- I 

~ 
I~I i751~ 

8.5 

Chrome bezel 

See opposite page for ordering information. Specificatic,ms subject to change without notice. Not all combinations always available. 

ARCOLECTRIC CORPORATION. 9001 Canoga Avenue. Canoga Park. CA 91304 ,el: (818) 700,-1933 FAX: (818) 700-,9541 

S·1108 For manufacturers' sales offices, see yellow pages EEM 1988 



I ..., ~\' '" --, 

:: 

125 
250 

Blue. Green 125 
Blue. Green 250 

6/8 
12/14 
24128 

47K 
lOOK 
30K 

lS0K 

.04 

.08 

.04 

All dimensions in millimeters 

C 

H 

K 

~ LiJ 9.1 

ill.lsl '-q:;--1 . 

Expectancy 

25.000 

Expectancy 
25.000 
15.000 
7.000 

"'Estimates only 

6.3 Tab Terminal 
0.8mm thick 

4.8 Tab Terminal 
0.8mm thick 

2.8 Solder Tab 
0.8mm thick 

Standard wire length 5". 
1 For thicker panels request lock washers N 17. 
2 For thicker panels request lock washers NS16. 
3 Incandescent only 

Wl w Other lengths,available upon request. 

Ring Female quick connect 

Consult factory for crimping terminals to wire leads. 

FL incandescent 
Nl neon 

From table From table 
C 
H 

Specification subject to change without notice. K 
All combinations not always available. WL 

, , 20 AWG stranded 

.11 
CURRENT APPROVAL DETAILS ON REQUEST 

Incandescent 
6 = 6V 
7 = 12V 
8 = 24V 

Neon 
2 = 125V 
3 = 2S0V 

ARCOlECTRIC CORPORATION, SOOl Canoga Avenue. Canoga Park. CA 91304 Tel: (818) 700-1933 FAX: (818) 700-9541 

EEM 1988 For manufacturers' sales offices, see yellow pages e-1109 



139 

BODY DETAIL 

LensL111 

Lens L148 

Lens L41 

Lens L90 

lila I -_ I 

\t:143:iJ 
15.9 

12.7 4.1 23.9 6.3 

.~l~ 9.53 
\SV 't~ ~1.J,:. 

147 9.1 21.3 

sSW-
15.9 5.1 44.5 

-~:'dJiE !P 12.7 

14.6 11.0 21.5 8.0 

~ 

16.5 I 38.4 

n.Trnpl '" dla [ I I -

t--::'..I 
11.0 

(For up to 28V use 

1~i.:~ 22.0 . 
I .-

11.0 

(For up to 28V use 

SEE OPPOSITE PAGE FOR ORDERING INFORMATION. 

0.9-1.14 NONE 

1.14* CHROME 

6.3 BLACK 

6.3 BLACK I 

ARCOLECTRIC CORPORATION. 9001 Canoga Avenue. Canoga Park. CA 91304 Tel: (818) 700-1933 FAX: (818) 700-9541 

8·1110 For manufacturers' sales offices, see yellow pages 

SOLDER 

6 6.3 TAB 

3 6.3 TAB 

4 6.3 TAB 

All dimensions in millimeters 

EEM 1988 



2460 

382 19.0 

Replacement Lens L90 

i 112 r-- 350 ---, 

r~-~I 
22.9! " ' 

I __ !' = -196-

14.5 

'01841 '"' 
Replacement Lens L 117 

*Panel thickness can be increased by ordering N1710ck washer. 
"See BASIC LAMP STYLES table below, 

6.3 

8,7 

BLACK J 

CHROME J J 

3 6.3 TAB 

3 6.3 TAB 

All dimensions in millimeters 

OPTION 2 M445 
PVC MOLDED REAR 
TERMINAL INSULATOR: 
fll 138, 139, 382, 392, 692 

58.4 long x 17.8 dia. 

Contact factory for lens engraving information 

[i@l@($)@l W @ ~ ® 'Al 
CURRENT APPROVAL DETAILS ON REQUEST 

LAMP HOLDER BASIC CAT NO, 

LH 

1 Omit for no lamp 
2 Transparent, for translucent con.sult factory 
3 Incandescent only 

VOLTAGE' LENS COLOR' 

incandescent 
7 12v incandescent B blue 3 

8 24/28vincandescent C clear 
2 1 25v neon G green 
3 250v neon R red 

Specifications subject to change without notice. Not all combinations always available. 

OPTION 1 

WASHERS 
See above table 

ARCOLECTRIC CORPORATION, 9001 Canoga Avenue, Canoga Park, CA 91304 Tel: IB181700-1933 FAX: 18181700-9541 

OPTION 2 

M445 
Rear Cover 

2460 

EEM 1988 For manufacturers' sales offices, see yellow pages 8-1111 



t 

LH 246C 

r 
7.5 
t 

Chrome bezel 

7.6 

}3'~ .. '.' .. 1-
8.7 

L 
4.0 r -

4.3 

--1 
22.6 

J 

LH 48 CHROME 
LH 488 BLACK 

• 
LE 67 

Chrome bezel 

4.7 

, --.1 

'~15.9 ,-, 

m~" -! 

!I --, 

9.0 3.9 

~ 32.6 

PANEL 
THICKNESS 

LH 1049 CHROME 
LH 10498 BLACK 

\\ 

LE 589 

LE 2950C 

C 

!If __ 2: 9 

3.2 

Wj, '~ 
lOA 

, -I 

9.0 3.9 

~ 32.6 

Chrome bezel 

6.3 Tab Terminal 
O.8mmthick 

4.8 Tab Terminal 

O.8mmthick 

I 

2460 

All dimensions in millimeters 

LH 1050 CHROME 
LH 10508 BLACK 

LE 2870 

LE 2951 9.8 

Chrome bezel 

WL bd , , 
Standard wire length 5:' 

Other lengths available upon request. 

20 AWG stranded. 

Female quick connect 

~ 
Consult factory for crimping terminals to wire leads. 

From above omit for 
LED leads 
C 
H 
WL 

Seleel from 
opposile 
page 

Specifications subject to change without notice_ Not all combinations always available, 

ARCOLECTRIC CORPORATION. 9001 Canoga Avenue. Canoga Park. CA 91304 Tel: (818) 700·1933 Telex: 19·4645 FAX: (818) 700·9541 

8·1112 For manufacturers' sales offices, see yellow pages EEM 1988 



lH43V CHROME 
lH43VB BLACK 

lH48 CHROME 
lH48B BLACK 

Specifications subject to change without notice. 

Not all combinations always available. 

lH 0103 BLACK 

lH1049 CHROME 
lH1049B BLACK 

lH 5029 BLACK 

Right angle housing. ~
6'2 

6.2 ~ 

~02 ~ 
Y Black Plastic Black Plastic 

lH 1 050B BLACK 

•~o 
4.7 

-I 

Require no external current limiter with 12V supply 

LED's to be used with a D.C. Power Source. 

§r100-t.L 
, 2.9 
_ T 
-- 9.5 

=.~ 
4.7 
~. 

For 28 volt DC add series 1100 OHM Y, watt resistor for models 3601, 3651, 
3681. 

BASIC 
CATALOG NO. 

Il:j!l;j!:j!]tl;!,'ll~ll!l!l!r!1 
lH (LED Holders) 
1301 (LED Lamps) 

(
For LED lamp and holder comPlete) 
as one unit refer to oPPosite page. 

2460 

ARCOlECTRIC CORPORATION. 9001 Canoga Avenue, Canoga Park, CA 91304 Tel: (818) 700· 1933 Telex: 19-4645 FAX: (818) 700-9541 

EEM 1988 For manufacturers' sales offices, see yellow pages 6-1113 
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177 Cantiague Rock Road, Westbury, N.Y. 11590 U.S.A. 
Phone: (516)935-3640 - Tlx: 4758020 - Fax: (516) 935-0780 

-
r" 

,.... 

r 
"......... 

-
; 
Q 

0 
t I 
~ 

.~ 

WIRE TERMINAL 
Size 
T_3/4 

T-1 
T-1114 
T-1 3/4 

T-2 
TL-314 
TL-1 

Voltage 
1112·5V 
1114 ·28V 
1.3·28V 
1.35·48 
4 • 120V 

MIDGET FLANGED 
T_3/4 

T·1 
T-1114 
T-1314 
TL-3/4 

TL·1 

T·3/4 

T·1 
T·1114 
T·13/4 
TL·3/4 
TL·1 

BI·PIN 

1112 ·5V 
1114 ·28 
1.3·28 
1.35·48 
5V 
1.5 & 5V 

1112·5V 
1114 - 28V 
1.3·28V 
1.35·28V 
5V 
1.5 & 5V 

SCREW BASE 
T-1114 
T·13f4 
T·3114 
GTL·3 
G·2 
G-3112 

1.3 - 28V 
1.35·28V 
2·28V 
1.2·2.33V 
7-14·28V 
1.25 - 14.4V 

WEDGE BASE 

T-13/4 
T-31/4 

6.3 - 28V 
6.3 - 28V 

SLIDE BASE 

T·2 4 - 120V 

SIC BAYONET 

T-31/4 
G-3 1h 
G·41h 
G·6 
S·8 

2- 55V 
6.3 - 18 
6.5 - 14 
7 - 28 
5·28 

INCANDESCENT, NEON AND 
FLUORESCENT LAMPS 

This page summarizes the many sub-miniature and minia
ture incandescent, neon and fluorescent lamps available from 
CORD. For fast reference, we have shown the size and voltage 
range that is generally available from stock for each of the dif
ferent standard lamp bases. Please call or write CORD for our 
complete lamps catalog. 

a D/CBAYONET 
Size 
G·6 
8·8 

Voltage 
7-28 
5 - 28 

STD. VOLTAGE LAMPS 

8·6 115 - 250V 
T-4112 115V 

CANDELABRA 
C·7 115V 
T·6 115V 
T·7 115V 
T·8 115V 

8-6 115V·250V 
D.C. BAYONET C·7 115V 

T·7 115V 

FUSE LAMP 

a~ """"""""''''''' ·--0 
6, 12 and 14.5 volts in lengths of 1.3" and 1.7" 

"L" SERIES 

:::§= ~\'~" ~(:II=) 
2 thru 28 volts 
Standard with 6" UL insulated leads. 
Plastic lens caps in a variety of colors are availa· 
ble as well. 

PIGTAIL LAMP 

~ J:: ~-+~ 
6 and 12 volt in lengths of 0.68" and 1.05" 

NEON LAMPS: 

A wide selection of neon lamps with wire termi
nal, midget flange, telephone slide, bayonet and 
candelabra bases are available. 

MINIATURE FLUORESCENT: 
Available in sizes T5 to T10, from 4 to 50 watts 

in daylight, coolwhite, black light and black light 
blue. 
U shaped and "tight-U" are also available. 

B-1114 For manufacturers' sales offices, see yellow pages EEM 1988 



If this is how you see 
LEDs, the ad is over. 

EEM 1988 

The popular myth goes something like this: "An LED, is an LED, is an LED:' Or: "If 
you've seen one, you've seen them all." And of course: "LEDs? They're commodity products:' 

Notions we at Dialight, steadfastly reject. And once you're familiar with our products, 
you'll know why 

Take our Circuit Board Indicators. Single or multiple discretes aligned in a sturdy 
plastic housing, complete with their own current limiting resistor. The entire assembly 
polarity-keyed to guarantee correct insertion. 

Each unit is 100% tested-ready to insert for wave soldering. No leads to bend, trim, or 
break. No time wasted fumbling with discretes. 

Dialight pioneered the concept more than fifteen years ago to satisfy the OEM need for 
fast and reliable circuit board installation of LEDs. And we've been 

perfecting it ever since. Developing hundreds of standard and custom 
designs. A heritage of technological advance you can see in our new 
super -bright gallium aluminum arsenide units. 

All meticulously engineered with the understanding 
that the failure of a "jelly bean product" can cost thousands 

in end-user downtime, and who-knows-what in 
customer loyalty. 

The same understanding might bring you 
to call 201-223-9400, or write Dialight Company, 
1913 Atlantic Ave., Manasquan, NJ 08736, 
and ask for our catalog or a product sample. 
At the very least, it's brought you to the real 
end of our ad. 

DIAll eKU 
Engineering is the onlycommoditywe selL 

For manufacturers' sales offices, see yellow pages B-1115 
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DIALIGHT LED CIRCUIT BOARD INDICATORS 
PASSIVE COMPONENTS, ACTIVELY ENGINEERED 

Oialight originated the idea of 
packaging LEOs for easy mounting 
on PC boards almost 15 years ago. 
So it's no wonder we now have the 
industry's widest selection. 

547-2001 

547-2002 

547-2007 

547-2003 

547-2004 

547-2005 

547-2006 

547-2008 

547-2301 

547-2303 

547-2401 

547-2403 

550-0204 

550-0304 

550-0404 

550-0504 

550-0604 

550-0704 

550-0804 

550-3004 .. 

550-0205 

550-0305 

550-0405 

550-0505 

550-0605 

550-0705 

550-0805 

550-3OOOA 

550-0206 

550-0306 

550-0406 

550-0506 

550-0606 

550-0706 

550-0806 

550-3006 .. 

550-0207 

550-0307 

550-0407 

550-0507 

550-0607 

550-0707 

550-0807 

550-3007 .. 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

1.6V @ 20mA 

Green 2AV @ 20mA 

Green 

Yellow 2.2V @ 20mA 

Yellow 

Green 2. 3V @ 20mA 

Yellow 3.2V @ 20mA 

Red 1.7V @ 20mA 

Red 

Red 

Green 

Yellow 

Red/Green 2.3V @ 10rnA 

Green 2.3V @ 20mA 

Yellow 2.3V @ 20mA 

Red 1.7V@ 20mA 

Red 

Red 

Green 

Yellow 
Red/Green 2.3V @ lOrnA 

Green 2.3V @ 20mA 

Yellow 2.3V @ 20mA 

Red 1.N @ 20mA 

Red 

Red 

Green 

Yellow 

Red/Green 2.3V @ lOrnA 

Green 2.3V @ ZOrnA 

Yellow 2.3V @ 20mA 

Red 1.7V @ 20mA 

Red 

Red 

Green 
Yellow 

Red/Green 2.3V @ 20mA 

550-0204·(KW Green 2.3V @ 20mA 

2.3V @ 20rnA 

1.7V @ 20mA 

550-0304-004 • Yellow 

550-0404-004' Red 

8'1116 

• 
20mA @ 3.6V 

3.0mA @ 5,QV 

6.0mA @ 5.0V 

16mA @ S.OV 

14mA @ lO.OV 

10mA @ 14.0V 

3.0mA @ 24.0V 

• 
4.7mA @ S.OV 

• 
4.7mA @ S.OV 

• • • 
15mA @ s.ov 
15mA @ 12.0V 

15mA @ 5.0V 

15mA @ 5.0V 

• 
• • • 

lSmA @ S.OV 

lSmA @ 12.OV 

lSmA @ 5.0V 

lSmA @ S.OV 

• 
• • • 

15mA @ 5.0V 

lSmA @ 12.0V 

15mA @ S.OV 

15mA @ S.OV 

• 
• • • 

15mA @ SV 

lSmA @ 12V 

15mA@ 5V 

15mA@ 5V 

• 
• • 
• 

Choose single-element LEOs in 
a wide range of voltages (with or 
without current-limiting resistors) or 
QUAO-LEO® four-element arrays. We 
offer standard and high-efficiency 
LEOs, as well as new super bright 
models that are 4 times brighter than 
ordinary LEOs but operate on a 
fraction of the power. 

We have just the right color for 
your application, too. Red, green, 
yellow or red/green bicolor. The 
combinations are virtually limitless. 
That's why your search for the perfect 
LEO circuit board indicator should 
begin and end with the company that 
started it all and has been lighting the 
way ever since. Oialight. 

3.0mcd @ 20mA 

3.0mcd @ 3.6V 

O.6med @ S.OV 

1.2mcd @ S.OV 

2.0mcd @ S.OV 

1.amed @ 10.0V 

1.3mcd @ 14.0V 

D.4med @ 24.0V 

1.Omcd @ 20mA 

0.5mcd @ 20mA 

2.0mcd @ 20mA 

O.6mcd @ 20mA 

3.2mcd @ 20mA 

3.2med @ 20mA 

2.0med @ 20mA 

2.0mcd @ 5.0V 

2.0mcd @ 12.0V 

2.0mcd @ s.ov 
2.0mcd @ 5.0V 

1.8mcd @ 20mA (Red) 

3.2med @ 20mA 

3.2mcd @ 20mA 

2.0mcd @ 20mA 

2.0med @ 5.0V 

2.0mcd @ 12.0V 

2.0med @ S·.OV 

2.0med @ S.OV 

1.8med @ 20mA (Red) 

3.2mcd @ 20mA 

3.2mcd @ 20mA 

2.0mcd @ 20mA 

2.0med @ 5.0V 

2.0med @ l2.0V 

2.0med @ S.OV 

2.0med @ S.OV 

1.8med @ 20mA (Red) 

3.2mcd:@ 20mA 

3.2med @ ZOmA 

2.0mcd @ ZOmA 

2.0med @ S.OV 

2.0med @ S.OV 

2.0med @ S.OV 

2.0med @ 5.OV 

1.Smcd @ 20mA 

AA 

BB 

cc 

DO 

EE 

FF 

550-0504-004' Red 

550-0604-004 • Red 

550-0704-004' Green 

550-0804·004' Yellow 

15mA @ 5V 

lSmA @ 12V 

15mA @ 5V 

lSmA @ SV 

550-0205-004* Green 2.3V @ 20mA • 

550-0305·004* Yellow 2.3V @ 20mA • 

55O-040S-004* Red t.7V@ 20mA • 

550-0505-004' Red lSmA @ SV 

550-0605-004* Red 15mA @ 12V 

550-0705·004 * Green lSmA @ 5V 

550-0S05-004 * Yellow 15mA @ 5V 

550-0206-004* Green 2.3V @ 20mA • 

550-0306-004' Yellow 2.3V @ 20mA • 

550-0406-004' Red 1.7V @ 20mA • 

550-0S06-OO4' Red 15mA @ 5V 

550-0606-004' Red 15mA @ 12V 

550-0706-004- Green 15mA @ 5V 

550-0806-004- Yellow 15mA @ SV 

550-3006-004' Red/Green 2.3V @ lOrnA (Red) • 

2.3V @ lOrnA • 

551-0205 Green 2.4V @ 20mA • 

551-0305 Yellow 2.2V @ 10mA • 

551-0405 Red 1.6V @ 20mA • 

551·0505 Red 16mA @ 5V 

551·0605 Green 12mA @ 5V 

551·0705 Yellow lOrnA @ 5V 

551-1105 Red 1.BV @ 2mA • 

551-1205 Yellow 1.9V@2mA • 

551-1305 Green 1.BV @ 2mA • 

551-0207 Green 2.1\1 @ lOrnA • 

551-0307 Yellow 2.1V @ 10mA • 

551-0407 . Red 1.7V @ 20mA • 

551-0507 Red 16mA @ 5V 

551·0607 Green l2mA @ 5V 

551-0707 Yellow lOrnA @ 5V 

551-1107 Red 1.8V@ 2mA • 

551-1207 Yellow 1.gV @ 2mA • 

551-1307 Green 1.BV @ 2mA 

S51-0207-004" Green (D) 2.1V @ lOrnA 

551-0307-004' Yellow (D) 2.1V @ 10mA 

551-0407-004' Red (0) 1.6V @ 20mA 

551-0507-004' Red (D) 

551-0607-004' Green 

551-0707·004· Yellow 

551-1107-004 - Red 1.BV @ 2mA 

551-1207-004· Yellow 1.9V @ 2mA 

551-1307-004- Green 1.BV @2mA 

• 
• • 
• 

16mA @ 5V 

12mA @ 5V 

lOrnA @ 5V 

• • • 
iii i Ii Ii 

indicators without integral current limiter. ~LED array. Specifications are "per LED", 

2med @ 5V 

2mcd @ 5V 

2mcd @ 5V 

2mcd @ SV 

3.2med @ 20mA 

3.2mcd @ 20mA 

2.0mcd @ 20mA 

2mcd @ 5V 

2med @ 5V 

2mcd @ 5V 

2med @ SV 

3.2med @ 20mA 

3.2med @ 20mA 

2.0med @ 20mA 

2med @ 5V 

2mcd @ 5V 

2med @ 5V 

2med @ 5V 

1.8mcd @ lOrnA (Red) 

1.8mcd @ lOrnA 

2.0med @ 20mA 

2.Smed @ lOrnA 

2.0med @ 20mA 

0.8mcd @ 5V 

4mcd @ 5V 

4med @ 5V 

1.8mcd @ 2mA 

1.6med @ 2mA 

1.6med @ 2mA 

2.6mcd @ lOrnA 

2.6med @ lOrnA 

1 .6med @ 20mA 

.8med @ 5V 

4med @ 5V 

4mcd @ 5V 

1.8mcd @ 2mA 

1.6med @ 2mA 

1.6mcd @ 2mA 

2.6med @ lOrnA 

2.6mcd @ lOrnA 

1.6mcd @ 20mA 

.8med @ 5V 

4mcd @ 5V 

4mcd @ 5V 

1.8mcd @ 2mA 

1.6mcd @ 2mA 

1.6mcd @ 2mA 

FF 

GG 

HH 

JJ 

KK 

LL 

3.2mcd @ 20mA 

3.2mcd @ 20mA 

2.0mcd @ 20mA .... Bicolor LED .• Current limiting required .• Other configurations available. Consult factory. 

For manufacturers' sales offices, see yellow pages EEM 1988 



PART NUMBER DIFFUSED TYPICAL FORWARD TYPICAL FORWARD TYPICAL LUMINOUS FIGURE/PHOTO PART NUMBER 

555-2001 

555-2002 

555-2009 

555-2007 

555-2003 

555-2004 

555-2005 

555-2006 

555-2008 

555-2301 

5552303 

555-2401 

555-2403 

555-3001 

555-3002 

555-3009 

555-3007 

555-3003 

555-3004 

555-3005 

555-3006 

555-3008 

555-4001' 

555-4001' 

555-4009" 

555-4003' 

555.4301" 

555-4303-

555-4401" 

555-4403" 

555-5001' 

555-5003 ' 

555·5004 • 

555-5007' 

555-5009' 

555-5301' 

555-5401' 

555-5303 ' 

555-5403 • 

LED COLOR 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Green 

Green 
Yellow 

YeJlow 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Red 

Green 

Green 

Yellow 

Yellow 

Red 

Red 

Red 

Red 

Red 

Green 

Yellow 

Green 

Yellow 

551-0101-050 Red 

561-0101-060 Red 

561-010H70 Red 

561-0101-080 Red 

561-0101-090 Red 

561-0101-100 Red 

561-0104-XXO Red 

VOLTAGE! 

l6V @ 20mA 

2.4V @ 2DmA 

2.2V @ 20mA 

1.6V @ 20mA 

1.6 @ 20mA 

2.4V @ 20mA 

2.2V @l 20mA 

1.6V @ 2.DmA 

2.4V @ 20mA 

2.2V @ 20mA 

1.9V @ 5.0mA 

1.9V @ 5.0mA 

1.9V @ 5.DmA 

1.9V @ 5.0mA 

1.9V @ 5.0mA 

1.9V @ 5.0mA 

CURRENT! 

• 
20mA (al 3.BV 

1.0mA (al 5V 

3.0mA @ S.DV 

B.OmA @ S.DV 

16mA @ S.DV 

14mA @l 10.DV 

10mA @:) 14.QV 

3.DmA (a) 24,nV 

• 
4.7mA @ 5,nV 

• 
4.7mA (q) s.nv 

• 
20mA @ 3.6V 

1.0mA @ 5V 

3,OmA (<Y S.DV 

6.0mA @ 5.0V 

16mA @) S.OV 

14mA @ 10.0V 

10mA (q) l4.0V 

3.0mA (@ 24,OV 

• 
3mA @ S.OV 

1.0mA (q) SV 

SmA @ 5.0V 

• 
4.7mA @ 5,OV 

• 
4.7mA @ S.OV 

• 
SmA @ SV 

l6mA @ 5V 

3mA @ SV 

lmA @ 5V 

• 
• 

4.7mA (a) 5V 

4.7mA (0) 5V 

• • • 
• • • 

sV @ l6mA 

INTENSITY 

3,Omcd @ 20mA 

3,Omcd @! 3,6V 

0.6med (£\1 5V 

O.6med @ S.OV 

1.2med @ S.OV 

2,Qmed @ 10.0V 

1,8med @ 10.DV 

1,3med @ 14.DV 

D.4med @ 24.0V 

1.0med @ 20mA 

O.5med @ S.DV 

2.0med @ 20mA 

O.6med @ S.OV 

3.0med @ 20mA 

3,Omed @ 3.6V 

0.6med @ 5V 

O.6mcd @ S.OV 

1,2mcd @ 5.0V 

2.0mcd @ 5,OV 

1.8med @ 10.0V 

1.3med @ 14.0V 

DArned @ 24.0V 

3.0med @ 20mA 

0.6med @ S.OV 

[},6med @ SV 

1 ,2mcd @ 5.nV 

1.Omed @ 20mA 

O.5med @ S,OV 

2 Omed (@ 20mA 

O.6med @ S.OV 

3.0med @ 20mA 

1.2med @ 5V 

2mcd @ 5V 

O.6med @ 5V 

0.6med @ 5V 

1.Omed @ 20mA 

2.0mcd @ 20mA 

O,5med @ 20mA 

O.6med @ 20mA 

3.0med @ 10mA 

3,Omed (d) 10mA 

3,Omed @ lOrnA 

3.0mcd @ lOrnA 

3.0mcd @ lOrnA 

3.0mcd @ 10mA 

2med @ 5V 

NUMBER 

MM 

NN 

PP 

OQ 

RR 

550-2205-004 ' 

550-2305-004 • 

550-2405-004 • 

550-2206-004 ' 

550-2306·004 • 

550·2406-004 • 

561-2101-050 

561-2101-060 

561-2101-070 

561-2101-080 

561-2101-090 

561-2101·100 

561-2201-050 

561·2201-060 

561-2201-070 

561-2201·080 

561-2201-090 

561-2201-100 

561-2301-050 

561-2301-060 

561-2301-070 

561·2301-080 

561-2301-090 

561-2301-100 

561-2401-050 

561-2401-060 

561-2401-070 

561-2401-080 

561-2401-090 

561-2401-100 

561-2501·050 

561-2501-060 

561-2501-070 

561-2501-080 

561-2501-090 

561-2501-100 

561-2601-050 

561-2601-060 

561·2601-070 

561-2601-080 

561-2601-090 

561-2601-100 

LED COLOR 
Diffused (0) 

Water Clear (W.C.) 

Green (O) 

Yellow{O) 

Red (D) 

Green (0) 

Yellow{O) 

Red (D) 

Red (0) 

Red (0) 

Red (0) 

Red (0) 

Red (0) 

Red (0) 

Green (0) 

Green (0) 

Green (0) 

Green (0) 

Green (0) 

Green (0) 

Yellow (0) 

Yellow (0) 

Yellow (0) 

Yellow (O) 

Yellow (0) 

Yellow (0) 

Red (W.C.) 

Red (WC) 

Red (WC.) 

Red (WC) 

Red (W.C.) 

Red (W.C.) 

Green (W.C.) 

Green (We.) 

Green (w.e.) 

Green (W.C.) 

Green (W.C.) 

Green (W_C.) 

Yellow (W.C.) 

Yellow (WC.) 

Yellow (W C.) 

'fellow (w. C.) 

Yellow (W.C,) 

Yellow (W.C,) 

TYPICAL FORWARD 
VOLTAGE 

2'.2V @ 20mA 

2.2V @ lOrnA 

2,2V ('fJ lOrnA 

2,2V @ 20mA 

2-1V @ 10mA 

2-1V @ lOrnA 

2.2V @ 1()mA 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ lOmA 

2.2V @ 10mA 

2.2V @ 10mA 

2,2V @ 20mA 

2,2V @l 20mA 

2.2V @ 20mA 

2.2V @ 20mA 

2.2V @ 20mA 

2,2V @ 20mA 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ tomA 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ lOmA 

2,2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ lOmA 

2.2V @ lOrnA 

2.2V @ 20mA 

2.2V @ 20mA 

2,2V @ 20mA 

2.2V @ 20mA 

2.2V @ 20mA 

2.2V @ 20mA 

2.2V @ 10mA 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ 10mA 

2.2V @ lOrnA 

TYPICAL LUMINOUS 
INTENSITY 

3.0mcd @ 20mA 

3,Qmcd @ 10mA 

4,Omcd @ lOmA 

3.0mcd @ 20mA 

3,Omed @ lOrnA 

4.0mcd @ 10mA 

4.0mcd @ lOrnA 

4.0med @ lOrnA 

4.0med @ lOrnA 

4.0mcd @ 10mA 

4.0mcd @ 10mA 

4.0med @ lOrnA 

6.0med @ 20mA 

6,Omed @ 20mA 

6.0med @ 20mA 

6.0med @ 20mA 

6.0med @ 20mA 

6.0med @ 20mA 

3.0mcd @ lOrnA 

3.0mcd @ lOrnA 

3.0mcd @ 10tnA 

3.0mcd @ lOrnA 

3.0med @ lOrnA 

3.0mcd @ lOrnA 

24,Omed @ lOrnA 

24,Omcd @ lOrnA 

24.0mcd @ 10mA 

24,Omcd @ 10mA 

24,Qmcd @ lOrnA 

24,Qmed @ lOrnA 

25.0med @ 20rnA 

25.0mcd @ 20mA 

25.0med @ 20mA 

25.0mcd @ 20mA 

25.0med @ 20mA 

25.0med @ 20mA 

16.0mcd @ 10mA 

l6.0med @ lOmA 

16.0mcd @ 10mA 

16.0med @ 10mA 

16.0med @ 10mA 

l6.0med @ 10mA 

SUPER BRIGHT Current Limiting Required 
tTypical ForwardCurrent is specified for indicators with integral currentlimltir.g resistors; typical ForwardVoltage is specified for 
indicators without integral current limiter. 
'LED array. Specifications are "per LED" 

.Io.Bieolor LED. _Current limiting required 
• Other configurations available. Consult factory 

HIGH EFFICIENCY Current Limiting Required 

PART NUMBER 

550-2204 

550-2304 

550-2404 

550-2205 

550-2305 

550-2405 

550-2206 

550-2306 

550-2406 

550-2207 

550-2307 

550-2407 

550·2204-004 ' 

550-2304-004 • 

LED COLOR 
Diffused (O) 

Water Clear (W.C.) 

Green (0) 

Yellow (0) 

Red (D) 

Green (0) 

Yellow (0) 

Red (0) 

Green (0) 

Yellow (O) 

Red (D) 

Green (0) 

Yellow (D) 

Red (D) 

Green (0) 

TYPICAL FORWARO 
VOLTAGE 

2,2V @ 20mA 

2.2V @ lOrnA 

2.2V @ 10mA 

2.2V @ 20mA 

2.2V @ 10mA 

2.2V @ 10mA 

2,2V @ 2DmA 

2.2V @ lOrnA 

2.2V @ 10mA 

2.2V @ lOrnA 

2_2V @ 10mA 

2.2V @ lOrnA 

2.2V @ 20mA 

2.2V @ 10mA 

2.2V @ 10mA 

TYPICAL LUMINOUS 
INTENSITY 

3.0mcd @ 20mA 

3.0mcd @ lOrnA 

4.0mcd @ 10mA 

3.0med @ 20mA 

3.0mcd @ 10mA 

4.0med @ 10mA 

3.0mcd @ 20mA 

3.0mcd @ 10mA 

4.0mcd @ lOrnA 

3med @ lOrnA 

3rncd @ 10mA 

4,Omed @ 10mA 

3.0med @ 20mA 

3.0mcd @ 10mA 

4.0med @ lOmA 

FlGUREIPH070 
NUMBER 

BB 

CC 

00 

EE 

FF 

550-5104 

550-5204 

550-5304 

550-5404 

550-5504 

550-5604 

550-5704 

550-5804 

550·5105 

550-5205 

550-5305 

550-5405 

550-5505 

550-5605 

550-5705 

550-5B05 

550-5106 

550-5206 

550~5306 

550-5406 

550-5506 

550-5606 

550-5706 

550-5806 

Red (0) 

Greef! (0) 

Yellow (0) 

Amber (0) 

Red(WC) 

Green (W.C.) 

Yellow (We,) 

Amoer (W.C.) 

Red(DI 

Green (0) 

Yellow (0) 

Amber (0) 

Red (w.e.) 

Green (W,C,) 

Yellow (W C.) 

Amber (W.C.) 

Red (D) 

Green (0) 

YeJlow (0) 

Amber{O) 

Red (WC.) 

Green (W.C,) 

Yellow (w.e.) 

Amber (WC.) 

·LED array. Specifications are "per LEO" 

• Other configurations available. Consult factory. 

For manufacturers' sales offices, see yellow pages 

1,7V@ 20mA 

2.1V @ 20mA 

2,lV @ 20mA 

2.2V @ 20mA 

1.7V @ 20mA 

2.1V @ 20mA 

2.1V @ 20mA 

2.2V @ 20mA 

1.7V @ 20mA 

2.1V @ 20mA 

2.1V @ 20mA 

2.2V @ 20mA 

1.7V @ 20mA 

2.1V @ 20mA 

2.1V @ 20mA 

2.2V @ 20mA 

1.7V @ 20mA 

2.1V @ 20mA 

2.1V @ 20mA 

2.2V @ 20mA 

1.7V @ 20mA 

2.1V @ 20mA 

2.1V @ 20mA 

2.2V @ 20mA 

30med @ 30mA 

12med @ 20mA 

45mcd @ 20mA 

24mcd @ 20mA 

l60med @ 20mA 

80rned @ 20mA 

l60rned @ 20mA 

gOmed @ 20mA 

30med @ 20mA 

12rned @ 20mA 

45med @ 20mA 

24mcd @ 20mA 

160med @ 20mA 

80med @ 20mA 

160med @ 20mA 

gOmed @ 20mA 

30med @ 20mA 

12mcd @ 20mA 

45med @ 20rnA 

24mcd @ 20mA 

lOOmed @ 20mA 

80rned @ 20mA 

lGOmed @ 20mA 

90mcd @ 20mA 

FIGURE/PHOTO 
NUMBER 

GG 

HH 

RR 

BB 

CC 

DO 



246.0 LAMPS, LIGHTS, & INDICATORS 246.0 

SUPER BRIGHT Current Limiting Required SUPER EFFICIENCY CBls Operate @ 2mA input current 

PART NUMBER 

550-5107 

550-5207 

550-5307 

550--5407 

550-5507 

550-5607 

550-5707 

550-5807 

550-5104-004' 

550-5204-004' 

550-5304-004' 

550-5404-004' 

550-5504-004' 

550-5604-004' 

550-5704-004' 

550-5804-004' 

550-5105-004' 

550-5205-004' 

550-5305-004' 

550-5405-004' 

550-5505-004' 

550-5605-004' 

550-5705-004' 

550-5805-004' 

550-5106-004' 

550-5206-004' 

550-5308-004 ' 

550-5400-004 ' 

550-5506-004' 

550-5606-004' 

550-5706-004' 

550-5806-004' 

561-5101-XXO 

561-5201-XXO 

561-5301-XXO 

561-5401-XXO 

561-5501-XXO 

561-5601-XXO 

561-5701-XXO 

561-5801-XXO 

LED COLOR 
Diffused (0) 

Water Clear (We.) 

Red (D) 

Green (0) 

Yellow (O} 

Amber (0) 

Red (W.C.) 

Green (w.e.) 

Yellow (WC.) 

Amber (WC.) 

Red (D) 

Green (0) 

'Yellow (D) 

Amber (D) 

Red (W.C.) 

Green (W.e.) 

Yellow (W_C.) 

Amber (W.C.) 

Red (D) 

Green (0) 

Yellow (D) 

Amber (0) 

Red (W.C.) 

Green (W.C,) 

Yellow (W.C.) 

Amber (W.C.) 

Red (D) 

Green (0) 

Yellow (0) 

Amber (0) 

Red (W.C.) 

Green (W.C.) 

Yellow (w.e.) 

Amber (W.C.) 

Red (D) 

Green (0) 

Yellow (D) 

Amber (0) 

Red (W.C.) 

Green (We.) 

Yellow (W_C.) 

Amber (W.C.) 

550-1104 Red (D) 

550-1105 

550-1106 

550-1104-004 ' 

550-11 05-004 ' 

550-1105-004' 

550-1204 

Red (D) 

Red (D) 

Red (D) 

Red (D) 

Red (D) 

Yellow (0) 

PHOTOAA 

PHOTOGG 

PHOTONN 

TYPICAL FORWARD 
VOLTAGE 

1.7V @ 20mA 

2.1V @ 20mA 

2JV @ 20mA 

2.2V @ 20rnA 

1.7V @ ZOmA 

2.lV @ 20mA 

2.1V @ 20mA 

2.2V @ 20mA 

1.7V @ 20mA 

2.W @ 20mA 

2.lV @ 20mA 

2.2V @ 20mA 

1.7V @ 20mA 

2_lV @ 20mA 

2.1V @ 20mA 

2.2V @ 20mA 

1.7V @ 20mA 

2.1V@ 20mA 

2.1V@ 20mA 

2.2V @ 20mA 

1.7V @ ZOrnA 

2.W @ 20mA 

2.W @ 20rnA 

2.2V @ 20rnA 

1.7V @ 20mA 

2.W @ 20rnA 

2.1V @ ZOmA 

2.2V @ 20mA 

1.7V @ ZOmA 

2.1V @ ZOmA 

2.1V @ 20mA 

2.2V @ 20rnA 

1.7V @ lOrnA 

2.1V @ 20mA 

2.1V @ 20rnA 

2.2V @ 20mA 

1.7V @ 20mA 

2.tV @ 20mA 

2.1V @ 20mA 

2.2V @ 20rnA 

1.8V @ 20mA 

1.8V @ 20mA 

1.BV @ 20mA 

1.8V @ 20mA 

1.BV @ 20mA 

1.9V @ 20mA 

PHOTOBB 

PHOTOPP 

TYPICAL LUMINOUS 
INTENSITY 

FIGURE/PHOTO 
NUMBER 

30mcd @ 20mA 

12mcd @ 20mA 

4Smcd @ 20mA 

24mcd @ lOrnA 

lOOmed @ 20mA 

BOmed @ 20mA 

160mccl @ 20mA 

90mcd @ 20mA 

30med @ ZOmA 

l2med @ 20mA 

45med @ 20mA 

24med @ 20mA 

l60med @ 20mA 

earned @ 20mA 

lOOmed @ 20mA 

90med @ 20mA 

30med @ 20mA 

l2med @ 20mA 

45med @ 20mA 

24med @ 20rnA 

l60rned @ 20rnA 

BOrned @ 20rnA 

l60med @ 20mA 

gOmed @ 20rnA 

30mcd @ 20mA 

12mcd @ 20mA 

45mcd @ 20rnA 

24rned @ 20rnA 

160rned @ 20mA 

80med @ 20mA 

160med @ 20rnA 

90med @ 20mA 

30mcd @ 20mA 

12mcd @ 20mA 

45mcd @ 2QmA 

24med @ 20rnA 

l60med @ lOrnA 

80rned @ 20rnA 

l60med @ 20mA 

90med @ 20mA 

2.0med @ 2mA 

2.0med @ 2mA 

2.0med @ 2mA 

2.0med @ 2mA 

2.0med @ 2mA 

1.8med @ 2mA 

• 

EE 

FF 

GG 

HH 

RR 

CC 

OD 

FF 

GG 

HH 

SB 

PHOTOCC 

PHOTOJJ 

PHOTOQQ 

PART NUMBER 

550-1205 

550-1206 

550-1204-004 ' 

550-1205-004 ' 

550-1206-004 ' 

550-1304 

550-1305 

550-1306 

550-1304-004 ' 

550-1305-004 ' 

550-1306-004 ' 

561-1101-XXO 

561-1201-XXO 

561-1301-XXO 

LED COLOR 
Diffused (D) 

Water Clear (W.e.) 

Yellow" (0) 

Yellow (D) 

Yellow (0) 

Yellow (D) 

Yellow (0) 

Green (0) 

Green (D) 

Green (O) 

Green (0) 

Green (0) 

Green (0) 

Red (D) 

Yellow (D) 

Green (0) 

BILEVEL T·13/4 

552-0111' 

552-0122' 

552-0133' 

552-0211' 

552-0222' 

552-0233 ' 

552-0311' 

552-0322' 

552-0333 ' 

552-0711' 

552-0811 ' 

552-0822 ' 

552-0833 ' 

552-0911 ' 

552-0922 ' 

552-0933 ' 

Red (D) 

Green (O) 

Yellow (D) 

Red (D) 

Green (0) 

Yellow (0) 

Red (D) 

Green (0) 

Yellow (0) 

Red IGreen (0) 

Red (D) 

Green (0) 

Yellow (0) 

Red (D) 

Green (0) 

Yellow (D) 

BILEVEL T-1 
553-0111' 

553-0122' 

553-0133' 

553-0211' 

553-0222 ' 

553-0233 ' 

Red (D) 

Green (0) 

Yellow (0) 

Red (D) 

Green (D) 

Yellow (0) 

Red (0) 

TYPICAL FORWARD 
VOLTAGE 

1.9V @ 20mA 

1.9V @ 20mA 

1.9V @ 20mA 

1.9V @ 20mA 

1.9V @ 20mA 

1.8V@2mA 

1.8V @ 2mA 

1.BV @ 2mA 

1.8V @ 2mA 

1.8V@2mA 

1.8V @ 2mA 

1.8V @ 2mA 

1.9V @ 2mA 

i.BV @ 2mA 

1.7V @ 20mA 

2.3V @ 20mA 

2.3V @ 20mA 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ lOrnA 

2.2V @ lOmA 

2.2V @ lOrnA 

2.2V @ 10mA 

2.3V @ 20mA 

1.7V @ 20mA 

2.W @ 20mA 

2.1V @ 20mA 

1.8V@2mA 

1.8V@2mA 

1.9V@ 2mA 

1.6V @ 20mA 

2.0V @ 10mA 

2.0V @ 10mA 

1.8V @ 2mA 

1.8V @ 2mA 

1.9V @ 2mA 

• LED array. Specifications are "per LED. " 

PHOTO DO PHOTOEE 

• 
PHOTOKK PHOTOLL' 

• PHOTORR PHOTOSS 

For manufacturers' sales offices, see yellow pages 

TYPICAL LUMINOUS 
INTENSITY 

1.Smed @ 2mA 

1.Bmed @ 2mA 

1.Smcd @ 2mA 

1,amed @ 2mA 

i.amed @ 2mA 

1.8med @ 2mA 

1.8med @ 2mA 

1.8med @ lmA 

1.8ped @ 2mA 

1.8med @ ZmA 

1.Bmed @ 2mA 

2.0med @ ZmA 

1.Bmed @ 2mA 

1.Bmed @ lmA 

2mcd @ 20mA 

3.2mcd @ 20mA 

3.2med @ 20mA 

4.0med @ 10mA 

3.0med @ lOrnA 

3.0med @ lOrnA 

2.0med @ 5V 

4med @ 5V 

2Amed @ 5V 

6rned @ 20mA 

30med @ 20mA 

12mcd @ 20mA 

45mcd @ 20mA 

2.0med @ 2mA 

1.8med @ 2mA 

1,8mcd @ 2mA 

1.6med @ 20rnA 

2.6mcd @ 10mA 

2.6mcd @ 10mA 

1.Bmcd @ 2mA 

1.Smcd @ 2mA 

1.6mcd @ 2mA 

.8mcd @ 5V 

FIGURE/PHOTO 
NUMBER 

CC 

DO 

FF 

GG 

HH 

BB 

CC 

DO 

FF 

GG 

HH 

RR 

SS 

IT 

PHOTOFF 

, 
PHOTOMM 

PHOTOTT 

EEM 1988 



-, ,_.em ± .003 

FIGUREAA 

r 0.45 
(1.14) 

"l 
.250 W""~ + IlIAI.IGUT (S.35) 

'----m--........--JJ. 
I ~(~~~: ~~~) 
I~(i:)-I 100_ 

(2.54) .500 

'L Dis. ~ .025 ± ,002 
(0.64 ± 0.05) 

(12.70) 

• DECIMALS ± .010 (±0.25) 

FIGURECC 

Max. 
I-- .245 --I I-- DIM -! Mr-WlI 

(S.22) I D~ ~I A I 
. 245 

(S.22) +- " 
.135 Min. CATHODE 
(3.432L- I 

I ~I!.DIM 
-1,00 !:C 

(2.54) 

! Dimensions I Standard 

I 
A Max. 

I 
.380 (9.S5) 

B Dia. .185 (4.70) 
C .020 0.51 

High Efficiency 
438 

.185 

.020 

FIGUREEE 

55(}'0207 Green 
5S0-0307 Yellow 
550-0407 Red 

~~~g~g; ~:~ w!!h inte,~tal resi~tor f~.r oper~tion a,t, 1 ~~ r, tt 
550-0707 Green" " " " " "5V t. tt 
550-0807 Yellow" " "" " sV t, tt 

.245 MAX 
(6.22) 

t-
145±.010 

(3.68 ± 0.25) 

~ 

Cathode 
Identification 
Mark 

550-0505 
550·0605 

.437 (11.10) 
.185 (4.70) 
.025 (O.64) 

t .187(4.75) 
tt .025 (0.64) 

" 
.030 

, (0.76) 

~ ~ JL025 
(0.63) 

.032(0.81) 

FIGURE BB 

Max. .135 Min. 

I-- .245 --I 
I (S.22) I DIM 'lOB Max 

.245 
(6.22) 

L / b~n 
CATHODE 

Dimensions Standard 
A Max. .380 (9.S5) 
B Dia. .185 (4.70) 
C 020 iO.51) 

DIM 
C 

High Efficiency 

438 
185 

.020 

FIGURE DO 

r- Max. -1 
.245 

,~J§ggl D~M Maj( . 
245 

(S.22) +- / 
.135 Min. CATHODE 
(3.43~ I 

~. I III DIM .100 I -II" c 
(2.54)-.1 I--

I Dimensions Standard 

I 

A .125 (3.18) 
B Dia. .185 (4.70) 
C .020 (0.51) 
D 200 5.08 

Hi h Efficiency 
183 
.185 
.020 
.203 

FIGUREFF 

.100 

.i.~mJ54); ~ 
.100 

(2.54) n 1-- ~ 

550-0504 
550-0604 

.437 (lUO) 
.185 (4.70) 
.025 (0.S4) 

550·0504 
550-0604 
.187 (4.75) 
.185 (4.70) 
.025 (0.S4) 
.210 5.33 

t .020 Typ 
{0.511 

,,,.L230 J.135 ~ 
14.65) 15.841 M1N 

Recommended hole pattern (tolerance ±.OI5 [O.38) 
.250 dXl2 

~(6.35 10.051 .. 
.100 !.OO2 r I 

(2 54 ~O,051 0 

o o o 

13.431 

For manufacturers' sales offices, see yellow pages 



2460 LAMPS, LIGHTS, & INDICATORS 

FIGUREGG 

,.----- 985 (25.021--,."",;;;---..., 

Recommended hole pattern (tolerance ±.015 [0.38J 

d.:~": 0 0 0 0 ~ 0 0 0 
~ to-- '-(~:::I I:>:~IP'" 

Block Form 

-t .180 

~'I (~~,t-
(3,05) 
OIA. 

. 020 
(,51) 

SQUARE 

FIGUREJJ 

I :185 
t"-i4.70) 

REF. 

Dimension A, 
0205, 0305, 0405 .125 
All others .095 

FIGURELL 

.085 

r-:::=-,=--;;l;2""::s,~-I (2,16) 

r- ,250 1 I (6,35) 

CATHODE 

DIM. 

,100 
(2.54) -.170 

ERJ 

Aj .020 (Q.51) sa 
.175(4.45) 

REF. 
(4.32) 

00,0 00 
,100,002 -l~-I 

(2.54 ± 0.05) .., (4~~) I--
( ) Metric dimension in mm. 

Dimension "M' 
0207-004 . 125 
0307·004 .125 
0407-004 .125 
All others 095 

FIGURE HH 

THE CATHODE, AS MARKED, IS THE RED CATHODE 
, FOR THE RED/GREEN BICOLOR LED. 

FIGUREKK 
with Stand-Offs 

QUAD-LEQ<!l 

Dimension "A" 

Std Hi Elf 
.125 .183 

• DECIMALS ± ,015 (±O,38) 

-:1201 
(3,05) 
DIA. 

.180 
MAX. ~ 
(4.57) I l ':j=" ,,!:, -tT 

.400 
(10.16) 
MIN . 

Dimension A. 

.290 
(7,37) 
MAX 

0207, 0307. 0407 .125 
All others .095 

FIGUREMM 

(~;~ !~,-j l-
I (~~~) 

.250 • 
(6.35) 

1 ,080 Dia. 
I-- (2,03) 

.135 Min. 
(3,43) 

o:::-JL 
(0,69) 

t-'- ,200 1 
045 -l I-- (5,08) , .. , -ff 
,~J ~ l,. 

...j' (2.54) 

• DECIMALS ± .015 (±O.38) 

2460 

8-1120 For manufacturers' sales offices, see yellow pages EEM 1988 



FIGURE NN 

r ·2501 .096 ± .003 1 t-- .045 l (6.35) .027 Max. 

(2.44±~~1 (1.14) CO(~:9) 
I (3S;) 200 

.300 L • . - - - (5.08) 
(7.62) 

L .080D,a. + --
(2.03) -:-::-h 

• DECIMALS ± .015 (±O.38) L.125 (1.27) 

( ) Metric dimension in mm 

-1 '50 r .045 

'~!i/l: . J 
I .145 
I (3.66) 

(+)ANODE I --r 
: -.II+, T 

L 200....J 010±.003 
1(5.08)1 (0.25 ± 0.08) 

.. ~;~..J I .050 

(3.18) 

Decimals ±O.015(O.38) 

.235 I: 
15.97.} 

185 +.015 -.000 
[4.70 +.38 -,001 

FIGURE SS 1 DIM A r .430 ~ ± .020 [10.921 
1±.50} 

100 
12.541 

POS.1 

POS.2 

552-01XX (Std Eff.) 
All Others 

118 
173 

FIGUREPP 
QUAD-LEO@ 

045 Ref 200 r 405 Max I (114)-i r-- -I 

,.:~ ~·~o :'M~~'"·I if' 
~~ ,~ 

N-- 052 Typ 135 Min 

I ' (1 32)J (343) 
1 040 ----.l 

022 ± 005 -' I- ..J 1001-- (1.02)' r-±- .010 ± .002 
(0.56 ± 0.13) (;Yt4) -l.100 (0.25 ± 0.05) 

Typ. 

.. DECIMALS ± .015 (±O.3B) (2.54) 

U.S. Pat. No. 4,206,493 

FIGURERR 

j DIM A -j 

0fTq~r------'~·, 
.281 (7.14) 0.0. '----FL-A-J D-E-N-ar-E-S C-A-JH~ 

DIMENSIONS STANDARD & HIGH EFFICIENCY 
Dimension A + .010 (0.25) 

- .031 (0.7.9) 
s61XXXX050 
s61XXXXQ60 
561XXXXQ7Q 
561XXXX080 
561XXXX090 
561 XXXXl 00 

Dimension B 
Dimension C 

.100 ± .002 
1254 ±051 

FIGURE TT 

0.500 (12.7.0) 
0.600115.24) 
0.7.00 (17..7.8) 
0.800 (20.32) 
0.900 (22.86) 
1.000 25.40 
0.200 5.08 
0.020 0,51 

POS.1 

POS.2 

DIMAj 
± .020 

1.501 L<D ~ .0351.891 DIA. HOLE 
<D <D TYP (4) 

--, I I .100 ± .002 DimenSion ·'A'· 

.020 sa 
1.511 

---..j ~E4±.051 
553-01XX (Std. Eft.) 125 

HOLE PATTERN AI! Others 095 

EEM 1988 For manufacturers' sales offices, see yellow pages 



2460· LAMPS, LIGHTS, & INDICATORS 2460 

DIALIGHT 
INDICATOR LIGHTS 

PASSIVE COMPONENTS, ACTIVELY ENGINEERED 

Whatever your application calls 
for in indicator lights, Oialight has your 
number. Over 1,500,000 to be exact. 
That's how many different types of 
indicator lights we offer. One is bound 
to meet your specs and needs 
perfectly. 

Take our ultraminiature incan
descents with plug-in cartridges for 
example. They come in enough colors 
to simplify even the most complex 
front panels. And they make changing 
lamps a snap. Oialight LEOs, on the 
other hand, have a service life of over 
100,000 hours. We also offer 
indicators with built-in RFIIEMI 
shields, open types, as well as water
tight, oil-tight and press-to-test 
models. You'll also be happy to know 
that all our indicator lights meet or 
exceed military specs. 

ULTRAMINIATURE LED, 
INCANDESCENT OR NEON 
INDICATORS-DATA LI TES® 

Replaceable plug-in cartridges 
for 1.35-125V operation. U.L. listed 
and CSA approved. Indicators mount 
in 9/32", 3/8" and 3/4" (twin lamp) 
clearance holes. Meet or exceed 
MIL-L-3661. Available with red, green, 
amber, blue, white translucent, light 
yellow or colorless lenses. Wide range 
of lens shapes. Custom legends. 

SUBMINIATURE 
INCANDESCENT OR NEON 
INDICATORS 

Meet or exceed MIL-L-3661. U.L. 
listed and CSA approved. Mount in 
15/32", 112" or 17/32" clearance 
holes. I ncandescent for 1.35 to 28V; 
neon has built-in current-limiting 
resistor. Choice of cylindrical, faceted, 
convex, flat, square and round lens 
shapes. Custom legends. 

DIALIGHT COMPANY ~~:i~:~~an Philips 

DIALI A-H 
Engineering is the only commodity we sell. 

MINIATURE 
INCANDESCENT OR NEON 
INDICATORS 

U.L. listed and CSA approved. 
Meet or exceed MIL-L-3661. Mount in 
9/16" and 11/16" clearance holes. 
Voltages range from 2 to 120V. 
Available in ~red, green, amber, 
blue, white, yellow, or colorless 
lenses. Full range of finishes. 

LARGE 
INCANDESCENT OR NEON 
INDICATORS 

(201) 223~9490 

8·1122 For manufacturers' sales offices, see yellow pages EEM1988 



2460 LAMPS,llGHTS, & INDICATORS 2460 

DIALIGHT 
INDICATOR LIGHTS 

PASSIVE COMPONENTS, ACTIVELY ENGINEERED 

Mount in 1" clearance hole. U.L. 
listed and CSA approved. Meet or 
exceed MIL-L-3661. Incandescent for 
2 to 250V; neon has built-in current
limiting resistor. Screw-on or friction-fit 
lens caps. Bayonet lock caps also 
available. Mechanical dimmer caps or 
light shield lens cap available on 
some models. Choice of flat, convex, 
torpedo, large torpedo, faceted, 
torpedo faceted or dome lens shapes. 

OPEN TYPE 
INDICATORS 

Mount in 7/16", 11/16" or 1" 
clearance holes. 2 to 250V models 
available depending upon series. 
Tamper-proof construction is available. 
Choice of flat, convex, faceted, stove
pipe or cylindrical lens shapes. 

OIL-TIGHT 
INDICATORS 

U.L. listed and CSA approved. 
Three retained elastomer seals of inert 
material, consisting of a gasket and 
two "0" rings, make these indicator 
lights resistant to permeation by oil, 
water, dust or fumes. Thus, assuring 
high reliability in harsh environments. 
Subminiature and miniature incan
descent and neon lamps mount in 
15/32" and 11/16" clearance holes. 
Large incandescent and neon lamps 
mount in 1" or 1-3/16" clearance 
holes. Available in red, green, yellow, 
blue, white translucent, light yellow 
and clear colorless. Positive or 
negative film discs with words, 
numerals or letters may be ordered 
for use with some models. Wide range 
of voltages and specifications available. 

PRESS-TO-TEST 
INDICATORS 

Positive safety factors are 
provided by patented built-in Press
To:rest indicators. Lamps can be 
checked instantly and accurately 
without removing them from their 
assembly. 4-terminal assemblies are 
available with all indicators and are 
particularly useful for remote appli
cations. Subminiature, miniature and 
large Press:ro:rest indicators are 
available for mounting in 15/32", 518" 
and 1" c:;Learance holes respectively. 
Choice of red, green, yellow, blue, 
white translucent, light yellow and 
clear colorless lens colors. Patented 
shutter-dimming device available on 
most models. Hot-stamped or 
engraved legend can be supplied 
on flat lenses. Meet or exceed 
C)PL approval. NVIS and secure 
lighting compatible assemblies also 
available. 

For complete specifications, 
mounting diagrams, ordering infor
mation, etc., send for our free prod
uct catalog. Oi'alight Co., 1913 
Atlantic Avenue, Manasquan, NJ 
08736. Or call (201) 223-9400 

DIALIGHT COMPANY ~~~i~:~~an Philips (201) 223-9400 

Engineering is the only commodity we sell. 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1123 
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D/AL/GHT LED READOUT a/SPLAYS 
PASSIVE COMPONENTS, ACTIVELY ENGINEERED 

Dialight offers three basic types 
of LED readout displays: complete 
assemblies, modules and bezel kits, 
and discrete readOuts. All arei 

excellent choices where power is 
a ·Iimiting factor and IC compatibility, 
ultra reliability and packaging density 
are prime requirements. 

Readouts come in a variety of 
sizes, ranging from .270" to .600" 
in character height. Available styles 
include: 7 segment, hexadecimal, 
alphanumeric and custom symbols. 

Typical viewing distance, in 
normal ambient, ranges from 10 to 25 
feet, with brightnE:ss a current varia
ble. Special Dialight filters provide 
excellent character enhancement, 
permitting use in higher illumination en
vironments (excluding direct sunlight). 

Because Dialight readout 
displays are virtually immune to shock 
and vibration, they're particularly 
valuable in rugged applications. Their 
solid-state construction offers life 
measured in years. 

COMPLETE LED 
ASSEMBLIES 

Complete assemblies Significant
ly reduce the design time and cost 
normally associated with mounting 
and driving displays. They come 
complete with readouts and drivers 
mounted to PC boards in a bezel, 
making panel mounting easy. They 

also require only a 5 or 12 VDC 
power supply and BCD inputs. 
And they can be wired directly or 
by using edge-card connectors. 

Attractive and bright, these LED 
readouts have non-glare windows to 
further enhance visibility. Each 
assembly is available with anywhere 
from one to 20 digits or status indi
cators. Character size ranges from 
.270" to .600" in height. To further in
crease design flexibility, drive circuitry 
is available with optional latch or 
counter. Also available with hexa
decimal decoder with latch and 
CMOS decoder with latch. In addi
tion, polarity indicators are an option. 
And optional spacers or specialty 
status symbols can be accom
modated for custom assemblies. 

LED MODULES 

The same modules used in 
Dialight complete assemblies can be 
ordered separately, along with easily 
assembled bezel kits. This allows 
users to make their own custom 
displays with a minimum of parts, 
money and effort. Modules are also 
available in panel mount types for 
use without a bezel. 

Engineering is the only commodity we sell. 

DISCRETE LED 
READOUTS 

Discrete readouts are available in 
.270", .300" and .600" character 
heights. Choose from seven segment, 
hexadecimal with integral drive cir
cuitry and alphanumeric styles. Each 
readout offers high brightness with a 
wide viewing angle. Standoffs also 
allow for easy flux removal from PC 
boards after wave soldering. 

For complete specifications, 
mounting diagrams, ordering infor
mation, etc., send for our free prod
uct .catalog. Dialight Co., 1913 
Atlantic Avenue, Manasquan, NJ 
08736. Or call (201) 223-9400 

(201) 223-9400 

8'1124 For manufacturers' sales offices, see yellow pages EEM 1988 
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LEDTRONICS, Inc. 
4009 Pacific Coast Hwy., Torrance, Calif. 90505 
Tele: 213-676-7996 Fax: 213-676-0108 TLX: 4945454 

BASED LED LAMPS 
RELAMPABLE PANEL LEDs 

FEATURES: LED TYPES 
• Directly Replaces Standard Incandescents • Multichip 8-Chip, 6-Chip, 4-Chip, Dual-Chip 
• Long Life, 100,000 Hrs. (10 Years Average) • 7-LED, 6-LED, 4-LED Clusters 
• Solid-State, Shock/Vibration Proof • Sunlight Visible Ultras Clear/Diffused 
• Built-in Current Limiting Resistor for Direct DC or 

AC Supply Voltages 
• Colors: Red, Orange, Amber, Yellow, Green 
• Lens Waterclear, Clear, Diffused 

• Low Current, Power Savings 500% and More • Special LEDs: Bicolor LEOs, Blinking LEDs, 
3000mcd LEDs, Narrow Beam LEDs • Voltages from 2V to 60 VDC or 120 VAC 

Replaces Incand.-6839, 8022, 
714.682, 685, 718, 7240, 7241 
etc. 

LEDs-Hi-Ultra Red, Ultra, 
Hi-Efficiency 

Lens-Clear Wide Angle, Flat
Top Clear Xtra Wide Angle, 
Diffused 

Colors-Red, Orange, Amber, 
Lime, Yellow, Std. Green, Pure 
(Deep) Green 

Accessories-Panel Mount LED 
Lamp Holders/Lens Caps in 
RFIIEMI, Std. and Water-Proof 
Types 

11% (5mm) MID. FLANGE LED 
LAMPHOLDER & LENS CAPS 

Mounting-Front Mount 
Mounting Diameter-0.484" 
Uses Ledtronics LED-T1% Mid. 

Flange 
Mil Specs-MIL-L3661 

LH73 LH89 etc. 
Replaces Incand.-327, 387, 394, 

382,385,330,328,345,C9A, 
NE2D, C9A, M525237 

LED Type-Multichip, 6-Chip, 
Dual-Chip, Ultras, 3000mcd 
Ultras, Hi-Efficiency, etc. 

Lens-Special Fluted Clear, 
Dome or Cylindrical, Diffused 
or Clear 

Specials-RFI/EMI, Waterproof 

EEM 1988 

T3% (9mm) & S6 (13mm) LED 
MINI/CANDELABRA CLUSTER 

Replaces Incand.-755, 757, 1819, 
1829,1835, 120MB, 24MB, etc. 

LEDs-7-LED, 6-LED, 4-LED 
Clusters in Ultras, 3000mcd, 
Hi-Efficiency 

Lens-Clear Wide Angle, Flat
Top Clear Xtra Wide Angle, 
Diffused 

Colors-Red, Orange, Amber, 
Lime, Yellow, Std. Green, Pure 
(Deep) Green 

Accessories-Relampable LED 
Lamp Holders/Lens Caps. Std. 
& Waterproof 

11% (5mm) WEDGE BASE LED 
LAMPHOLDERS,SOCKETS,ACCESS. 

Mounting-Front Mount 
Mounting Diameter-Q.312" 
Uses Ledtronics LED-T1 %" Sub

Miniature Wedge Base LED 
Replaces Incand."'--73, 74, 84, 85, 

86, 17, 18, 37, 56, etc. 
LED Type-Multichip, 6-Chip, 

Dualchip Ultras, 3000mcd 
Ultras, Hi-Efficiency, etc. 

Lens-Cylindrical Flat in Clear or 
Diffused 

Specials-PCB Automotive 
Sockets 

For manufacturers' sales offices, see yellow pages 

T4.6, T5.5, T6.8, T2 LED TELE
PHONE SLIDES (U.S. & EUROPE) 

Replaces Incand.-120P5B, 
24C5B,48E5B,48P5B,24P5B, 
24E1, 24X, etc. 

LEDs-Multichip, 6-Chip, Dual
Chip, Ultras, 3000mcd, 
Hi-Efficiency, Bicolors 

Lens-Clear Wide Angle, Flat
Top Clear Xtra Wide Angle, 
Diffused 

Colors-Red, Orange, Amber, 
Lime, Yellow, Std. Green, Pure 
(Deep) Green 

Accessories-Relampable LED 
Lamp Holders/Lens Caps 

T2 BIPIN CARTRIDGE LED 
SOCKETS, LENS CAPS, ACCESS. 

Mounting-Rear Mount 
Mounting Diameter-0.375" 
Uses Ledtronics LED-T2 

Cartridges 
Mil Specs-MIL-L3661 
Replaces Incand.-Dialight 247, 

249, 250 Littelfuse 900 Series, 
etc. 

LED Type- Multichip, 6-Chip, 
Dualchip Ultras, 3000mcd 
Ultras, Hi-Efficiency, etc. 

Lens-Special Fluted Clear, 
Dome, or Cylindrical, Diffused 
or Clear 

Specials-RFIIEMI, Waterproof 

8·1125 
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2460 LAMPS, LIGHTS, & INDICATORS 2460 

10 Light Emitting Diodes . rn Industrial Del/ices Inc. 
~ 260 Railroad Ave., Hackensack, New Jersey 07601 • (201) 489-8989 • FAX: 201-489-6911 • TELEX 127459 

Panel Mounted LEOS 
Snap fit in panel ~990A 

LED Elec. 
Model Hole Color(s) Conn. 
3990A ~ R,G,Y 24AWG 
5100H WI R,G,Y,R/G 24AWG 
5102H WI R,A,G 24AWG 
5101H WI R,G,Y Sq Pin 
5110F ~2 R,G,Y 26AWG 
5111F ~2 R,G,Y Sq Pin 
5120F Twst R,G,Y 26AWG 
5200F ~6 R,G,Y 26AWG 
5210F ~6 R,G,Y 26AWG 
5400A ~6 R,G,Y 24AWG 
5500Y ~2 R,G,Y Sq Pin 
5502Y ~2 R,A,Y Sq Pin 

ACTUAL SIZE 

PC Board Mounted LEOS 
Mount directly to PC bQard 5300E-5300H 5306H 

Model LED Color 5302H 

5300E R,G,Y 
5300H R,G,Y,R/G 
5302H R,G,A 
5390E R,G,Y 
5390H R,G,Y 
5390H R,G,A 
5306H R,G,Y 
5307H R,G,Y 5350T 5360F 
5310F R,G,Y 
5340H R,G,Y , 5350T R,G,Y 
5370T R,G,Y 

5370T 5360F R, G, Y Quad 
5380E R,G,Y 

II 5380H R,G,Y 
5381E R,G,Y 
5381H R,G,Y 
561 OR R,G,Y 

LED Clip and Lenses 
4304MC is quick mounting clip to fit WI" 
hole for T-1% LEOs. 4311 is round WI" 
Fresnel antistatic lens, 4321 is square. 
4331 is round lJi4" antistatic miniature 
lens for T-1 LED. 4341 is 9mm (23/64" 
antistatic lens with diffusing rings. 4350 
is ~t wide angle snap in lens for T-1 
LEOs. 

4304MC 4311-4321 

~~Y6N~I~?/1LE ! - - -: 
PANEL MAX 
125(3.18\' 

11 
D 

Surface Mount LED 

• Model No. Color LED M~eINo . 

6200T1 Red 4307T1 6202T1-5V 
6200T5 Green 4307T5 6202T3-5V 
6200T7 Yellow 4307T7 6202T5-5V Designated the model 6200 series, these 
6200T1LC Red 4300T1LC 6202T1-5VLC devices posilion the LED for easy visibility, 
6200T5LC Green 43005LC 6202T3-5VLC particularly in applications where boards are 
6200T7LC Yellow 4300T7LC 6202T5-5VLC mounted in parallel close to one another. 

, 

5307H 

5380E-5380H 

4331 

" 
Color LED 

Red 4302T1-5V 
Amber 4302T3-5V 
Green 4302T5-5V 
Red 4302T1-5VLC 
Amber 4302T3'5VLC 
Green 4302T5-5VLC 

8-1130 For manufacturers' sales offices, see yellow pages 

5110F 

I 

5340H 

5381E-5381H 5610R 

ACTUAL SIZE 

4341 4350 

CALL 
FOR 
FREE 
CATALOG 

EEM 1988 
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Bare LEOs In, 'od"";,, De,;,,"",. 
260 Railroad Ave., Hackensack, New Jersey 07601 • (201) 489-8989 • FAX: 201-489-6911 • TELEX 127459 

----------------------------~-----------------------------------------
A wide variety of top-quality LEOs in a variety of sizes and 
package styles. 
• All 101 LEOs provide bright, unmistakable indication SUPER

BRITE LEOs are GaAsP on GaP for red and yellow, EXTRA
SUPER-BRITE (series) are ultra bright LEOs utilizing GaA1As 
construction for red, GaAsP on GaP for amber, and high
efficiency GaP for yellow and green. 

• New "Le" LEOs are high efficiency types available in red 

430451, 
55,57 

4307T1, 
T5,T7 

4300E1NF 

~ # ...... /1/ 
/f 

, /' 

4306R1. 
R5. R7 

SPECIFICATIONS 

'R 
R 
R 

Y 
R 
R 
Y 

R 
Y 

RIG 

R 
R 

A 
G 
R 
R 
G 

Y 
R 
G 
Y 
R 

G 
Y 
R 
G 
Y 

R 
G 
Y 
R 
G 

Y 
R 
G 
Y 

COLOR 

o 
o 
o 
D 
o 
o 
D 

D 
D 
D 

o 
D 

D 
D 
D 
o 
o 
o 
o 
o 
o 
o 
o 
o 
N 
N 
N 

D 
D 
D 
D 
D 

D 
N 
N 
N 

R 
R 
R 

Y 
R 
R 
Y 

R 
Y 

CLR 

R 
R 

A 
G 
R 
R 
G 

Y 
R 
G 
Y 
R 

G 
A 
R 
G 
Y 

R 
G 
Y 
R 
G 

Y 
CLR 
CLR 
CLR 

DEG. 

70 
125 

50 

50 
80 
50 
50 

70 
70 

60 
90 

90 
90 
80 
90 
90 

90 
65 
75 
65 
50 

50 
50 
28 
35 
28 

100 
100 
100 
80 
70 

90 
20 
20 
20 

mcd 

0.5 
0.5 
1.0 

1.0 
0.5 
1.2 
1.2 

0.4 
0.4 

R-0.6 
G-0.6 

0.8 
1.5 

1.5 
1.5 
1.0 
1.5 
2.0 

1.5 
3.0 
3.0 
2.5 
2.0 

.5 
1.5 
17 
12 
10 

2.5 
1.5 
3.0 
1.0 
1.0 

1.0 
80 
50 
80 

rncd 

2 
1.0 
1.8 

1.8 
1.6 
2.0 
1.8 

0.8 
0.8 

R-1.8 
G-1.8 

1.5 
4.0 

4.0 
4.0 
2.4 
2.5 
5.0 

3.0 
10 
12 
11 

4.0 

3.0 
3.0 
40 
25 
45 

5.0 
2.5 
5.0 
3.0 
3.0 

3.0 
160 

80 
160 

4300H1, 
H1LC, 
H7LC 

4301H1/1 
4301H5/5 

/ ' 

mA 

20 
20 

2 

2 
20 
2 
2 

2 
2 

10 

13 
10 

10 
12 
9.6 
10 
20 

20 
20 
20 
20 
10 

10 
10 
20 
20 
20 

25 
25 
20 
10 
10 

10 
20 
20 
20 

v 
1.7 
1.6 
1.8 

1.9 
1.7 
1.8 
1.9 

1.8 
1.9 
2.2 

5 
5 

5 
5 
5 
2.0 
2.2 

2.1 
2.0 
2.2 
2.1 
2.0 

2.2 
2.1 
2.0 
2.3 
2.1 

2.1 
2.3 
2.2 
2.2 
2.3 

2.2 
1.7 
2.1 
2.1 

v 
2.2 
2.0 
2.2 

2.7 
2.2 
2.2 
2.7 

2.2 
2.7 
2.8 

7.5 
7.5 

7.5 
7.5 
6 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
2.0 
2.5 
2.5 

rnA 

100 
50 

7 

7 
100 

7 
7 

7 
7 

25 

20 
15 

15 
15 
13 
30 
30 

30 
35 
30 
35 
35 

30 
35 
35 
30 
35 

30 
30 
20 
30 
30 

20 
50 
50 
50 

and yellow, require only 2 mA, ideal for battery-operated 
devices and limited-current power supplies. 

• -5V LEOs have a current-limiting resistor on the chip, are 
TTL compatible - require no external current-limiting re
sistors. 

• 101 LEOs are available as components, and also in a variety 
of panel-mounted and printed circuit-board mounted as
semblies. 

4301H1/5 

4308H 

A 

1.0 
1.0 

.007 

.007 
1.0 

.007 

.007 

.007 

.007 

.06 

1.0 
.09 

1.0 
1.0 

.09 
1.0 
1.0 

.09 
1.0 
1.0 

.09 
1.0 

.09 

.09 
.06 
.06 
.06 

.06 
.3 
.1 
.1 

v 
5 
3 
5 

5 
5 
5 
5 

5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
4 
4 
4 

nm 

660 
655 
635 

583 
670 
635 
583 

635 
583 

R-697 
G-565 
655 
635 

583 
565 
635 
635 
562 

585 
635 
562 
585 
630 

562 
585 
635 
562 
585 

635 
565 
583 
635 
565 

583 
660 
555 
570 

4302F1-5V 

4310H1 

mW mWtcc 

105 
100 
27 

24 
180 

27 
24 

27 
24 

115 

120 
120 

120 
120 
120 
120 
105 

180 
105 
120 
120 
120 

135 
135 

85 
120 
120 

120 
100 
f25 
125 

1.14 

2.0 

1.5 

1.14 

1.14 
1.14 

1.14 

P.F. 

25 
100 

4 

4 
30 
4 
4 

4 
4 

100 

45 
20 

45 
45 
20 
45 
45 

20 
45 
45 
20 
45 

17 
18 
17 
11 
18 

15 
50 
50 
40 

mA 

13 
10 

10 
12 

9.6 

4308F 

mA MODEL NO. 

4300E1 NF 
4300F1 
4300F1LC 

4300F7LC 
4300H1 
4300H1LC 

-_4300H7LC 

20 
15 

15 
13 
15 

4300T1LC 
4300T7LC 
4301 H1/5 

4302F1-5V 
4302H1-5V 

4302H3-5V 
4302H5-5V 
4302T1-5V 
4303F1 
4303F5 

4303F7 
4304H1 
4304H5 
4304H7 
430451 

430455 
4304S7 
4305H1 
4305H5 
4305H7 

4306R1 
4306R5 
4306R7 
4307T1 
4307T5 

4307T7 
4308H1 
4308H5 
4308H7 

• COLOR CODE. A - AMBER, CLR - CLEAR, G - GREEN, R - RED, Y - YELLOW, 0 - DIFFUSED, N - NON-DIFFUSED 
CALL FOR FREE CATALOG 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1131 
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------------~------~------~------~----------------------------~----
101 supplies a complete series of relampable incandescent 
lights. They use the ultra-reliable T-1% and T-2 wedge and 
slide base lamps. shown at the bottom of this page. The lamps 
are replaceable by removing the lens cap and pulling the lamp 

Lamp Type 
T·2 T·2 Lens Lens Mnlg Termi· 

from the socket. New lamps press into place with little effort. 
For complete specifications and dimensions call or write for 
the new 101 technical data catalog. 

Lamp Type 
Mig 1-2 T·2 Lens Lens Mnlg Terml· 

Model 
Mig 
Hole T·13/4 Pilot Indclr Style Color Type nal Model Hole T·1 3/4 Pilot Indclr Style Color Type nal 

4610 3/S" X RF RCAWGBY Spdnut Solder 4142 Ul' X RF See caps PIC Pin 
4611 3/a" X RF RCAWGBY Spdnut Solder 4144 Ul' X RF See caps PIC Pin 
4100 Ul' X RF See caps Twist 22AWG 4150 Spcl X RF See caps Hook Solder 
4104 Ul' X RF See caps Twist 20AWG 4151 Spcl X RF RCAWGB~ Snap Solder 
4110 Ul' X RF See caps Rivet Solder 2802 Wl' X RD RCAWGBY 11/16"27 aD 
4111 Ul' X RF See caps Rivet Solder 2803 lJ{l' X RF RCAWGBY 1/16-27 aD 
4112 ~l' X RF See caps Opt Solder 3040 1/2" X SF RCAWGBY Spdnt aD 
4113 Ul' X RF See caps Opt Solder 3062 1/2" X SF RCAWGBY 2Spdnt aD 
4120 Ul' X RF See caps Tab 3001 112" X RF See caps i Spdnt aD 
4130 Spcl X RF See caps PIC PIC 3002 112" X RF See caps Spdnt aD 
4135 Spcl X RF See caps PIC PIC 3062 112" X RF See caps Spdnt 

I 

aD 
4136 Spcl X RF See caps PIC PIC 301- Cap >1.5W >1.5W Poly RAWGBY Snap 
4140 ~l' X RF See caps PIC Pin 320- Cap <1.5W <1.5W Pyrex RWGBY Push 
4141 Ul' X RF See caps PIC Pin 

- -RF - Round Flat, RD Round Dome, SF Square Flat, R Red, C Clear, A Amber, G - Green, B - Blue, Y Yellow, QD QUIck DIsconnect. 

Codes 

, 

INCANDESCENT LAMPS 
T·2 T·2 

Lamp Design Design 1-2 Indl· Lamp Design Design T·2 Indi· 
# Volls Amps T·13/. Pilot calor # Volls Amps T·13/4 Pilot calor 

11 2.5 0.200 X 10ASB 10.0 0.009 X 
4ESB 4.0 0.035 X 10CSB 10.0 0.015 X 
56 5.0 0.115 X 10ESB 10.0 0.035 X 
5SLB 5.0 0.120 X 12ESB 12.0 0.035 X 
5ESB 5.0 0.035 X 12PSB 12.0 0.170 X 
79 6.0 0.200 X 18 14.0 0.040 X 
6PSB 6.0 0.140 X 73 14.0 0.080 X 
6SLB 6.0 0.120 X 37 14.0 0.090 X 
51B 6.0 0.250 X 74 14.0 0.100 X 
6ESB 6.0 0.035 X 70 14.0 0.150 X 
84 6.3 0.040 X 14FSB 14.0 0.080 X 
16 6.3 0.150 X 16CSB 16.0 0.Q15 X 
86 6.3 0.200 X 

8·1132 For manufacturers' sales offices, see yellow pages 

Lamp 
# 

16ESB 
18ESB 
24CSB 
24ESB 
85 
17 
28PSB 
28ESB 
48ESB 
48PSB 
60PSB 

CALL FOR 
FREE CATALOG 

Design Design T-2 
Volls Amps T-13/4 Pilot 
16.0 0.035 
18.0 0.035 
24.0 0.Q15 
24.0 0.035 
28.0 0.040 X 
28.0 0.060 X 
28.0 0.040 X 
28.0 0.035 
48.0 0.035 
48.0 0.053 X 
60.0 0.050 X 

1-2 
Indl· 
cator 

X 
X 
X 
X 

X 
X 

120PSB 120.0 0.025 X 

EEM 1988 



2460 LAMPS, LIGHTS, & INDICATORS 2460 

lUg Non-Relampable Lights 
Industrial Devices Inc. 
260 Railroad Ave., Hackensack, New Jersey 07601 • (201) 489-8989 • FAX:201-489-6911 • TELEX 127459 

101 nonrelampable indicator lights are available in a wide 
variety of models and styles. When properly specified, these 
lamps will outlast the life of the products they are installed 

Model Mig Neon Incan LED Lens Lens Mnlg Trmnl 
# Hole Vac Volts Volts Type Color Type (Sid) 

10300 '12" 125/250 RLD RAWG Snap 22AWG 
1030aD '12" 6/12128 RLD RAWG Snap aD 
10900 '12" 1251250 RLD RAWG Snap 22AWG 
1050A y." 1251250 RD RCAWGB Snap 22AWG 
1050DA y." 6/12/28 RD RAWGB Snap DO 
1090A y." 125/250 RD RCAWGB Snap 22AWG 
1050C y." 1251250 RF RCAWG Snap 22AWG 
1050aC y." 6/12/28 RF RAWG Snap aD 
1090C y." 125/250 RF RCAWG Snap 22AWG 
1050N y." 1251250 SaF RCAWli Snap 22AWG 
1050aN y." 6/12/28 SQF RAWG Snap QD 
1090N v." 1251250 saF RCAWG Snap 22AWG 
1091M y." 6/12/24 RD RGY Snap 22AWG 
1091aM v." 6/12/24 RD RGW Snap aD 
2620K 7f." 1251250 RLD RAWG Spdnl 22AWG 
2620QK 7f." 125/250 RLD RAWG Spdnl aD 
26201 7/." 125/250 RC RAG Spdnl 22AWG 
26501 7f." 125/250 Flasher RC RA Spdnl 22AWG 
2110A '10" 1251250 RLD RCAWGB Spdnl 22AWG 
2110aA '10" 1251250 RLD RCAWGB Spdnl aD 
2195A Jfo" 6/12/28 RLD RAWGB Spdnl 22AWG 
2120A Jf," 125 RLD RAW Spdnl 22AWG 
2150A Jfo" 125 RF RCAWGB Spdnl 22AWG 
2150aA '10" 125 RF RCAWGB Spdnt QD 

1030QD 

1091M 

in. For complete specifications and dimensions, ask for the 
101 catalog. 

Model Mig Neon Incan LED Lens Lens Mnlg Trmnl 
# Hole Vac Volts Volts Type Color Type (SId) 

2194A '10" 6/12/28 RF RAWGB Spdnt 22AWG 
2191L M6" 6/12/24 RF RGY Spdnt 22AWG 
2191DL '10" 12/24 RF RGY Spdnt aD 
2191U '10" 6/12/24 RD RGY Spdnt 22AWG 
2191DU '10" 12/24 RD RGY Spdnt aD 
29900 X," 6/12/28 RC RAWGB Spdnt 22AWG 
2990P y." 6/12/28 RFL RAWGB Snap 22AWG 
4700A '10" 125 RLD RAWG Spcl 22AWG 
23300 Rect 125 Rect RAWG Snap 22AWG 
2330QD Reet 125 Reet RAWG Snap aD 
2390aD Reel 28 Reel RAWG Snap aD 
36200 Reel 125 Reet RAWG Snap 22AWG 
3620aD Reel 125 Reel RAWG Snap aD 
5900K '10" sa 125 saFL RAG Snap 22AWG 
5991K ~o"sa 12/24 SaFL RGY Snap 22AWG 
6010M %" 125 Vae RD RAG 3/8-24 22AWG 
6011M 3/." 250 Vae RD RAG 3/8-24 22AWG 
6091M 0/." 12124 RD RGY 3/8-24 22AWG 

NOTES: 
RLD = Round Low Dome, RF = Round Flat, RD = Round Dome, SQF = 
Square Flat, RC = Round Cone, RFL = Round Flat Surface, Rect = Rec-
tangular, SQFL = Square Flat Surface, R = Red, C = Clear, A = 
Amber, W = White, G = Green, Y = Yellow, B = Blue, QD = Quick 
Disconnect, Spdnt = Speed Nut. 

1050A, 1090A 

2110A,2195A 2110QA 

CALL 
FOR 
FREE 
CATALOG 

EEM 1988 For manufacturers' sales offices, see yellow pages B·1133 



2460 LAMPS, LIGHTS, & INDICATORS 2460 

Non-Relampable Lights 61, 'o',"d., Ooy',,, '00 
260 Railroad Ave., Hackensack, New Jersey 07601 • (201) 489-8989 • FAX: 201-489-6911 • TELEX 127459 

------------~------~------~----~--~--------------------------------

CUSTOM PRODUCTS 
In addition to the standard products briefly described on the 
preceding pages, 101 supplies custom products as shown be
low: A. 18 lamp bus module; B. Assembly for diesel auto; C. 
Neon lamp for vaporizer; D. Custom lamps for solenoid oper
ated hydraulic system; E. Automotive instrument lens clusters; 
F. Wire harness for auto vanity mirror: G. Lamp cluster for 
bowling scorer; H. Special imprinted lamps and clusters and A 
harnesses. 

8-1134 For manufacturers' sales offices, see yellow pages 

CALL 
FOR 
FREE 
CATALOG 

EEM 1988 
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For manufacturers' sales offices, see yellow pages 



2460 LAMPS, LIGHTS, & INDICATORS 2460 

STANDARD 

co D 
~ ij LENS END 

OTELEPHONE SLIDE ;~~-A~TYPESb W 
VOLTAGE TYPES I r- -- -.?""LJ a ~~- WEDGE SCREW o THIN LINE TYPES ~. __ ~~~ BASE BASE 

CARTRIDGE TYPES j,J ~ICRO MINIATURES 

BI-PIN 0 ~ 
BASE SUBMINIATURES 

<~: 
NEONS 

BENT 

W~~~DgR C ...... _L_Jt::;=""'· ~ 
~~~~~; MINIATURES 

C,--~t_ 
ALL GLASS 

INTEGRAL BI-PINS AUTO LAMPS 
PINS 

8-1136 

APPLICATIONS: 
Aerospace, Visual Communications, Automotive, Telephone, 

Lighted Switches/Keyboards, Card Readers, Appliances, !?acklighting, PC Boards. 
Full Range of Voltages: 1.5 to 120.0 Volts. 

All Military and ANSI Standards Apply. 
Complete Economy Line for Commercial Applications. 

1.25 
±.25 
TYP. 

The Edgewedge™ - Available in Multi-Filament for Series/Parallel Connections. 

Applications: Edge and/or Wedge Lighting, LCD Displays. 

LAMPTRONIX CO., LTD. 
When Quality Is Preferred 

81 N. WILLIAMS ST. • CRYSTAL LAKE, IL 60014 U.S.A. 
815/455-0400 • fAX 815/455-7916 

DESIGNERS-MANUfACTURERS-DISTRIBUTORS 

For manufacturers' sales offices, see yellow pages EEM 1988 
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Littelfuse® 
I&r.ll' i :'.""::!C !":i'~II:,!:,'~",'."I"""'I';'; .:' - ~- ~'<,;-

900 Series Cartridge Lamps 

Cartridge Lampholders 

i'l,·~,' ...... -."·' 

'liIii14J~ 
920 Series Subminiature 

921 Series Subminiature 

EEM 1988 

LAMPS, LIGHTS, & INDICATORS 

LITTELITES® SELECTOR GUIDE 
WRITE OR CALL FOR OUR COMPLETE CATALOG. 

922,923,924 Series Subminiature 

925,926,927 Series Subminiature 

960 Series Rectangular 
Snap-Mount Plastic 

SUBMINIATURE LAMPHOLDERS 

For manufacturers' sales offices, see yellow pages 

970 Series 5/16" Diameter 
Snap-Mount Plastic .-'' 

, ,:'.:',f-,: 
., 

980 Series 1/2" Diameter 
Snap-Mount Plastic 

930 Series 
Miniature Lampholders 

2460 

8·1137 
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III marktech 
international • Ultra Bright Selector Guide 

corp. Ivmcd 
DIIIII· Pari Number Lens 8 Typ. IIln. Typ. lIu. 

MT5OOO-UR Waler-Clear 12 4000 5000 
MT4oo0-UR Water-Clear 12 2500 3700 5000 

~ 
MT32oo-UR Waler-Clear 12 1600 2400 3200 
MTI600-UR Waler-Clear 12 1000 1600 2000 I MT15 OA-UR Waler-Clear 25 j--Hloo 1500 

A-UR Waler -Clear 25 550 1000 1350 
M A-UR Waler-Clear 25 300 500 750 
MT360-UR Milky Diffused 30 26 50 
MT350-UR Waler -Clear 25 47 150 310 
MT340-UR Red Diffused 30 19 45 120 
MT33O-UR Red Clf'ar 25 46 120 270 
MT250-UR Red Diffused 35 250 
MT150-UR Red Diffused 35 150 
MT100-UR Red Diffused 35 60 100 
MTI50F-URC Waler-Clear 30 3200 4000 5000 

-==0 MTI50F-URB Waler-Clear 30 1600 2300 3200 
MT150F-URA Waler-Clear 30 800 1100 1600 
MT80F-UR ttt Waler-Clear 30 200 
MT3000-UR Waler-Clear 8 2000 3000 

C 
MT2OO0-UR Waler-Clear 8 1300 2000 3000 
MTlOOO-UR Waler-Clear 8 700 1000 1800 
MT540-CUR Lt. Red Diffused 30 25 110 
MT540-UR Red Diffused 30 15 100 
MT540-UG Green Diffused 30 20 60 
MT54O-UY Yellow Diffused 30 20 60 
MT53O-UR Red Clear 10 50 200 
MT530-UG Green Clear 10 60 120 
MT53O-UY Yellow Clear 10 60 120 
MT4oo-UR Waler-Clear 8 170 400 1100 
MT350A-UR Water-Clear 8 135 400 860 
MT220-UR Waler-Clear 8 50 220 
MT25OO-UR Water-Clear 15 1600 2500 

~ 
MT15OO-UR Water-Clear 15 900 1500 2250 
MT8oo-UR Water-Clear 15 500 800 1250 
MT5OO-UR Water-Clear 15 100 250 720 
MT2OO-UR Water-Clear 50 6 22 
MT70-UR Waler-Clear 15 70 
MT9OO-UR Water-Clear 40 650 900 

~ 
MT600-UR Waler-Clear 40 350 600 900 
MT3OO-UR Water-Clear 40 200 300 500 
MT140-SUR Red Diffused 80 7 25 48 
MT140-UR Red Diffused 80 4 15 
MTI3O-SUR Red Clear 55 14 40 86 
MTI3O-UR Red Clear 50 5 20 
MTI2O-SUR 

= 
55 19 50 

MT640-CUR Lt. R sed 25 22 50 146 
MT640-UR Red 20 10 20 

ft 
MT640-UG G d 20 10 20 
MT640-UY 20 10 20 
MT63O-CUR Lt. lear 15 90 240 560 
MT63O-UR Red Clear 10 20 40 
MT630-UG Green Clear 10 20 40 
MT63O-UY YellowC'ear 10 20 40 
MT6oo-CUR Water-Clear 10 110 300 720 
MT6oo-CUG 

I-~"" : 10 63 150 320 
MT440-UR 30 10 50 
MT440-UG 30 10 30 

~ MT440-UY 30 10 30 
MT43O-UR lear 20 30 100 
MT43O-UG Green Clear 20 30 60 

aUY 
Yellow Clear 20 30 60 

-CUR Water-Clear 60 22 50 
-CUR Red Diffused 75 10 20 72 

~ oUR Red Diffused 75 3 10 
MT23O-CUR Red Clear 60 17 40 
MT23O-UR Red Clear 60 5 20 

-==:t:::) MT550-AUR Waler-Clear 76/90 350 

~9J) MT2500G-UR t Water-Clear 8 700 
MT25OOE-UR t Water-Clear 8 500 

===0 MT108L-UR TO-18 10 1.25mW 

-==::tJ MT1250-UR Waler-Clear 26 850 1250 
MT850-UR Water-Clear 26 450 850 
MT450-UR Water-Clear 26 250 450 

-=:::::[::) MT300-CUG Waler-Clear 15 100 240 500 

~ MT350A-CUG Water-Clear 30 63 150 320 

-=0 MT511 tt Water-Clear .5 1.0mW 

AIlTstg ·30' -100'C All Topr-20' -7S'C tTopr ·20' - SO'C ttTopr-20' - 85'C ttt Typical wavelength is 700 nm. 

Con1ac1lac1ory lor !he Iollowing: 2:1 brighb1ess binning sorting lor luminous in1ens~y, power outpu1, wavelength, etc. 
Typical wavelength lor UR devices is 680 nm; UG is 56S nm; UY is 585 nm. 

All information in !his guide is subject to change wiIhout prior notice. 

VF(V) 
@mA Typ. lIu. 
20 1.8 2.4 
20 1.8 2.4 
20 1.8 2.4 
20 1.8 2.4 
20 1.8 2.4 
20 1.8 2.4 
20 1.8 2.4 
20 1.75 2.5 
20 1.75 2.5 
20 1.75 2.5 
20 1.75 2.5 
20 1.8 2.4 
20 1.8 2.4 
20 1.8 2.4 
20 1.8 2.4 
20 1.8 2.4 
20 1.8 2.4 
20 1.7 2.4 
20 1.8 2.4 
20 1.8 2.4 
20 1.8 2.4 
20 1.75 2.2 
20 1.75 2.2 
20 2.1 2.8 
20 2.1 2.8 
20 1.75 2.2 
20 2.1 2.8 
20 2.1 2.8 
20 1.75 2.5 
20 1.75 2.5 
20 1.75 2.2 
20 1.8 2.4 
20 1.8 2.4 
20 1.8 2.4 
15 1.75 2.2 
20 1.75 2.2 
20 1.75 2.2 
20 1.8 2.4 
20 1.8 2.4 
20 1.8 2.4 
20 1.75 2.2 
20 1.75 2.2 
20 1.75 2.2 
20 1.75 2.2 
20 1.75 2.2 
20 1.75 2.2 
20 1.75 2.2 
20 2.1 2.8 
20 2.1 2.8 
20 1.75 2.2 
20 1.75 2.2 
20 2.1 2.8 
20 2.1 2.8 
20 1.75 2.5 
20 2.1 2.8 
15 1.75 2.2 
15 2.1 2.8 
15 2 .. 1 2.8 
15 1.75 2.2 
15 2.1 2.8 
15 2.1 2.8 
20 1.75 2.5 
20 1.75 2.2 
20 1.75 2.2 
20 1.75 2.2 
20 1.75 2.2 . 

20 3.6 4.4 

20 1.85 2.2 
20 1.85 2.2 

20 1.8 2.2 

20 1.8 2.4 
20 1.8 2.4 
20 1.8 2.4 

20 2.1 2.8 

20 2.1 2.8 

20 1.75 2.2 

IIAXIIiUM RATINGS Ta·2S'CI 
IR IF VR Pd 

@mA uA VR (mA) (V) (mW) Pkg. 
20 100 4 50 4 125 A 
10 100 4 50 4 125 A 
10 100 4 50 4 125 A 
10 100 4 50 4 125 A 
20 100 4 50 4 125 A 
20 100 4 50 4 125 A 
20 100 4 50 4 125 A 
20 100 4 25 4 55 A 
20 100 4 25 4 55 A 
20 100 4 25 4 55 A 
20 100 4 25 4 55 A 
20 100 4 50 4 125 A 
20 100 4 50 4 125 A 
20 100 4 50 4 125 A 
20 100 3 50 3 100 B 
20 100 3 50 3 100 B 
20 100 3 50 3 100 B 
20 10 15 50 15 100 B 
20 100 4 50 4 125 C 
20 100 4 50 4 125 C 
20 100 4 50 4 125 C 
20 100 4 25 4 55 C 
20 100 4 25 4 55 C 
20 5 4 25 4 70 C 
20 100 4 25 4. 70 C 
20 100 4 25 4 55 C 
20 5 4 25 4 70 C 
20 100 4 25 4 70 C 
20 100 4 25 4 55 C 
20 100 4 25 4 55 C 
20 100 4 25 4 55 C 
20 100 4 50 4 125 D 
20 100 4 50 4 125 D 
20 100 4 50 4 125 D 
20 100 4 25 4 55 D 
20 100 4 25 4 55 D 
20 100 4 25 4 55 D 
20 100 4 50 4 125 E 
20 100 4 50 4 125 E 
20 100 4 50 4 125 E 
20 100 4 25 4 55 E 
20 100 4 25 4 55 E 
20 100 4 25 4 55 E 
20 100 4 25 4 55 E 
20 100 4 25 4 55 E 
20 100 4 25 4 55 F 
20 100 4 25 4 55 F 
20 5 4 25 4 70 F 
20 100 4 25 4 70 F 
20 100 4 25 4 55 F 
20 100 4 25 4 55 F 
20 5 4 25 4 70 F 
20 100 4 25 4 70 F 
20 100 4 25 4 55 F 
20 5 4 40 4 120 F 
20 100 4 25 4 55 G 
20 5 4 25 4 55 G 
20 100 4 25 4 55 G 
20 100 4 25 4 55 G 
20 5 4 25 4 55 G 
20 100 4 25 4 55 G 
20 100 4 25 4 55 H 
20 100 4 25 4 55 H 
20 100 4 25 4 55 H 
20 100 4 25 4 55 H 
20 100 4 25 4 55 H 

20 100 8 30 8 130 J 

20 100 4 30 4 75 K 
20 100 4 30 4 75 K 

20 100 4 50 4 100 L 

20 100 4 50 4 125 M 
20 100 4 50 4 125 M 
20 100 4 50 4 125 M 

20 5 4 40 4 120 N 

20 5 4 40 4 120 P 

20 10 3 50 3 120 Q 

S~ialists in 
Ultra Optics 

8·1138 For manufacturers' sales offices, see yellow pages EEM 1988 
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A • T1% ROUND B • T1% ROUND 
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." CATHODE IIIDIX 

~ 1 • 

1. ANODI: 
2. CUYODK 1. AMODI!: 

2. CATHOD! 

L. TO.18 ~I~AL M· T13J4 TAPERED 
~ h.1 

~Fo-~~ ~ 

~~'J q,~.2 -e-
Ot) 'I N 
N 0 0 

s( -If 
-If ~ 

-'114 I :fl J J- ,...; 
,!ItI. el108 

~~ 
CO 

f ~ 

~ 
O.5±O.15 O.5±O.15 ~ 

N 

,?i' . CATHODE 
N 

",.m 

Straight leads are available on most part types. Consult lactory for details. 

Specialists in 
Ultra Optics 
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III marktech 
international. 

corp. 
120 Broadway 
Menands, NY 12204 
(518) 436-5865 
FP0«518) 436-5877 
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MIL-I-83287 (Indicators, Fault Locating) 
QPL Quick Reference Chart 

MINELCO ITalleY'· 
INC. 

Industries 
135 SOUTH MAIN ST .• THOMASTON, CT 06787·0459 

Tel: 2030283-8261 • 1WX 710.475-1091 

NOTE: AIl QPL families of products shown in thIs chart are oHered with expanded choices of voltage, termination style, display color, or other spedal 
configurations. Though such additional models are not part of the QPL listing, all meet the environmental spedficatlons, send for the complete 
catalog. 

M83287/1 
MINELCO MI 61S FAMILY 

KEYED WASHER 

LDCKWASHER INTERNAL TOOTH .025 THK. 

1·~~,g f-- HEX NUT (.078 •. 625 ACROSS FLA~~~) 
,8 (1,98) (15,88) 

, r--8.oo MIN'k -= I (203,20) II -(1\F~:fr I128AWG LEADS 

§ nJ.==. == OPTIONAL ( see) 
~ _ ~ TERMINATION Chart 

.060.....!C \. (1 52) .5312-32 UNS - 2A THO. 
, .515 (MOUNTING BUSHING THOS. 

MAX. WITHIN .050 OF SHOULDER) ~ 
NO FAULT INDICATION 

(ALL BLACK) 

C~J(1::~) 

(13,08) (1,27) 

MARKING 

~ 
.450 DIA. 
WINDOW 

(11,43) 

~
(+) REO LEAD 

SET 

(-) BLACK LEAD 

SCHEMATIC -:~~~-
FAULT INDICATION 
(BLACK" WHITE) 

( 12,95) 
12,90 

Patented 
TO ORDER: Use Basic MIL Number followed By MIL Dash. 
Example: M83287/01·5 

M83287/2 
MINELCO MI 57D FAMILY 

~--ll 
(3D .... ) 

HEll NUT ~ ::':l~AX. REf'. ONLY -ANGULAR ---"'--, ,- '-- ~1 LOCAnON NOT MAINTAINED (' .... , ... ,' \ (M" 

*fr RED DOT (US) 
. 045(1,15) 

0,. DlA ~~) ,/;1 wISOlDE • 
"" .... UN •• 2ATHO~ ~ O~ 0,110) / LOOP TEAMINAUi (11,1') 

i ,:NO (FLAT) _' __ '\ ~ !QLOEA LOOf.~ r 
TERMINAL ".1 
-- "U 

1(1,10) ._. 

.~ '"D''' . L_J I ", (' .... 
4 _' __ .-l 

(:.. 0.0. x .01' THK., L 
- ~ 26AWG T£FLON WIRE 

~E..! INDICATION 
W/BLI< (FAULT) (15,24 x G,41) ... OOMIN IT]t-I Be, (ao..,o, PER MlL-W'16878 

,J~ 2-

i 
.~'. SET COIL . , ' :::-o{ .... ) RED 

~ 
REO DOT 

. r . " . ~SET INO"A!'.~ [[j'-lORG 
:,~ " .... n COfL 

~ , ___ ,,/ BLk!NOfAULTI . , 
, '-":0 (+1 GRN DIODES WHEN SPECIFIED 

REO DOT 

TO ORDER: Use Basic MIL Number Followed By MIL Dash . . 312 DISPLAY 
17,93) Patented Example: M83287/02-7 

MIL LENS TERMINATION 
DASH NOMINAL 

COIL 
RESISI"ANCE 
OHMS ±I 0% 

COATING WIRE LOOP MINELCO 
PART NUMBER NO VOLTAGE NO YES LEADS TERM. 

01 

02 

03 

04 

05 

06 

07 

08 

09 

to 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25' 

26' 

27' 

28' 

MIL 
DASH 

NO 

01 

02 

03 

04 

05 

06 

07 

08 

09' 

10" 

11' 

12' 

13' 

14'· 

15' 

16' 

• MI615-3-M01 

• MI615-3-M02 • 3 9 MI615-3-M03 • • MI615-3-M04 • 
• MI615-S-M05 

• MI615-S-M06 • 25 5 MI615-S-M07 • • MI615-S-M08 • 
• MI615-&M09 

• MI615-&Mto • 37 6 MI615-&M11 • • MI615-&MI2 • 
• MI615-12·MI3 

• MI615-12·MI4 • 12 145 MI615-12·MI5 • • MI615-12·MI6 • 
• MI 615-24·MI7 

• MI615-24·MI8 • 590 24 MI 615-24·MI9 • • MI615-24·M20 • 
• MI615-28-M21 

• MI 615-28-M22 • 28 800 MI615-28-M23 • • MI 615-28-M24 • 
• M1615-21J.M25 

• MI615-21J.M26 • 28" 400 MI 615-21J.M27 • • M1615-21J.M28 • 
"NOTE: Devices in thIs group are designed for use with 

unregulated power systems per MIL-STD·704. 

COIL LENS TERMINATION 
NOMINAL RESISI"ANCE COATING WIRE LOOP mODES M1NELCO 
VOLTAGE OHMS±10% NO YES LEADS TERM NO YES PART NUMBER 

• MI57J).28-MOI 

• • M15ID28-M02 

• MI57J).28-M03 • • • MI57J).28-M04 
28 800 

(per coll) • MI57J).28-M05 

• • M15ID28-M06 

• M15ID28-M07 • • MI5ID28-M08 • 
• Ml5ID2IJ.M09 

• • Ml5ID2IJ.MI0 

• MI57J).2IJ.M11 • • • M157J).21J.M12 
28" 400 
(see (por coll) • MI 57J).21J.M13 

• Note • MI57J).21J.M14 

• MI57J).21J.M15 Above) • • • MI 57J).21J.M16 

8-1140 For manufacturers' sales offices, see yellow pages EEM 1988 



2460 LAMPS, LIGHTS, & INDICATORS 2460 

MIL·I·83287 (Indicators, Fault Locating) 
QPL Quick Reference Chart 

M83287/3 
MINELCO BHG FAMILY 

FRONT 
MOUNT 

'~lOO' 
LOCKWASHEA .430 (10,92f 0.0 ----, 

FLANGE.lSODIA. /'~HEKNUT 375(952) 
(8.89) \ /,1 .. 082/T,s1J 

~dI~-

+, 

SET (WHITE) 
NUMBERS 

SHOWN FOR 
REF. ONLY 

RESET IBLACK) 

[! .,~(",".",'''JJ.JHfG ",} ."0 ""~"'''' Am MOUNT 
_ TO ORDER, Use Basic MIL Number 

Patented 
1-- ~1.:l(:7~:~L ~~J:~Ds Followed By MIL Dash. 

BHGO 21T DUAL COIL 5116·32 UNEF -24 Example: M83287/03-10 

M83287/4 
MINELCO MI 5UP FAMILY 

.4687-32 UNS-2A 
THREADED MOUNTIN 
BUSHING 

.563 FLATS X .060 THICK HEX NUT 

LOCKWASHER, INTERNAL TOOTH 

KEYED WASHER 

t-.2001 E·J -~155L~ .120 

+ -
- .. SET COLOR ¥ WHITE :r. f':Q' RESET COLOR· BLACK 

.440 .313 .370 B C:L.J.220 

MAX .39~°r.:- .593 J 
MAX (15,06) 

SOLDER TERMINALS 

[ 
563 FLATS X 060 THICK HEX NUT 

LOCKWASHER, INTERNAL TOOTH 
4687·" UNS"A,~ L....370.: 

THREADED MOUNTING r MAXi V IKEYED WASHER ~ c.) RED LEAD 

BUSHING • t SET IN _ ~(-)BLACKLEAD 
'C::::::,.c-- VH 155L _ SCHEMATIC 

1Pt~m?:LB:: IJ£ 
o ~ 0 ,-IJ-j -f- -

MAX ~15,06) 
TO ORDER Use BaSIC 
MIL Number Followed By 
MIL Dash 

Patented WIRE LEADS Example, M83287/04·16 

M83287/5 ~ _"'" MO'" r-,il'l.,- ........ 
L-.....J --r ~".'\\'.J.:~~J MINELCO "'" "",,, 11 

MB 25 FAMILY(·- "'~J. I .'" 
I ;x Ir''':l-r=' \--,":,~~. -.J. ".\ JI ,- CU4\ zaa 41UctS L 
~ I,~/ _~ Aed 001. ~rs.,*-h- ti~ , 

illL - - -.~-r ~ I' -:'.:~I I] ~; J L ,., FRONT " TO ORDER, Use Basic MIL Number 
:.~ i ·~1.~1 ~ Followed By MIL Dash. 
...L...-- ",. " Example, MB3287/0502 

MIL 
DASH NOMINAL 

NO VOLTAGE 
01 3 

02 6 

03 12 
04 24 
05 28 
06 3 
07 6 

08 12 
09 24 
10 28 
11 3 

12 6 

13 12 
14 24 
IS 28 
16 3 

17 6 

18 12 
19 24 
20 28 

MIL 
DASH NOMINAL 

NO VOLTAGE 

01 
02 

03 

04 

05 
06 

07 
08 

09 
10 

II 
12 

13 
14 

IS 
16 

17 
18 

19 

20 

21 
22 

23 
24 

MIL 

1.5 

6 

12 

24 

28 

DASH NOMINAL 
NO VOLTAGE 

01 

5 
02 

03 

12 
04 

MINELCO I Talley" 
INC. 

Industries 
135 SOUTH MAIN ST .• mOMASTON, CT 06787·0459 

Tel: 203-283-8261 '1WX 710-475-1091 

COIL 
RESISTANCE 
OHMS±10% 

13.8 
55 

220 
880 

1200 
13.8 
55 

220 
880 

1200 
13.8 
55 

220 
880 

1200 
13.8 
55 

220 

880 

1200 

COIL 
RESISTANCE 
OHMS±10% 

45 

180 

720 

2880 

11/500 

15/700 

COIL 
RESISTANCE 
OHMS±IO% 

140 

855 

MOUNT 

FRONT 
MOUNT 

REAR 
MOUNT 

COIL CON· 
fiGURATION 
DUAL SINGLE 

• 

• 

• 

• 

MINELCO 
PART NUMBER 

BHGD 2IT·;s.W/BLK 
BHGD 2IT·&W/BLK 
BHGD 2IT·12·W/BLK 
BHGD 2IT·24·W/BLK 
BHGD 2IT·28-W/BLK 
BHG 2IT·;s.W/BLK 
BHG 2IT·&W/BLK 
BHG 2IT·12·W/BLK 
BHG 2IT·24·W/BLK 
BHG 2IT·28-W/BLK 
BHGD 27T·;s.W/BLK 
BHGD 27T-&W /BLK 
BHGD 27T·12·W/BLK 
BHGD 27T·24·W/BLK 
BHGD 27T-28-W/BLK 
BHG 27T·3W/BLK 
BHG 27T-&W /BLK 
BHG 27T-12·W/BLK 
BHG 27T·24·W/BLK 
BHG 27T-28-W/BLK 

LENS TERMINATION 
COATING WIRE SOLDER MlNELCO 

PART NUMBER NO YES LEADS TERM. 

• • 
• • 
• 

• 
• 

• 
• • 
• 

• 
• • 
• 

• 
• 

• 
• • 
• • 
• 

• 

LENS 
COATING 

NO YES 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

MI5ILp·1.5W/BLK 
MI 5ILP·1.5W/BLK·5414 

MI5ILp·1.5W/BLK 
MI 5ILP-l.5W/BLK·5414 

MI 5ILP·;s.W/BLK 
MI 5ILp·3W/BLK·5414 

MI5ILp·;s.W/BLK 
MI5ILp·;s.W/BLK·5414 

MI 51Lp·&W/BLK 
MI 51Lp·&W/BLK-5414 

MI 5ILp·&W/BLK 
MI 5ILp·&W/BLK·5414 

MI51Lp·12·W/BLK 
MI 5ILp·12·W/BLK·5414 

MI51Lp·12·W/BLK 
MI 51LP-12W/BLK·5414 

MI51Lp·24-W/BLK 
MI 51Lp·24·W/BLK·5414 

MI 51Lp·24·W/BLK 
MI51Lp·24·W/BLK·5414 

MI5ILp·28-W/BLK 
MI 51Lp·28-W/BLK·5414 

MI51Lp·28-W/BLK 
MI51Lp·28-W/BLK·5414 

MINELCO 
PART NUMBER 

MB255MOI 

MB255M02 

MB2512·M03 

MB 2512·M04 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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2460 LAMPS, LIGHTS, & INDICATORS 2460 

OXLEY SEALED MILITARY & PROFESSIONAL LED INDICATOR LAMPS 
With Sunlight Viewability, NVG Compatibility, EMC, and Secure Lighting Features 

Approved for MILITARY APPLICATIONS to DESC Selected Item Drawings 85122 and 87019 
(See Oxley in Product Section B·2440, MIL COMPONENTS, Page B'1013) 

Panel, front 
STR/LH/8 STR/LH/8/RAF STR/LH/8/RAPP 2/STR/LH23/10 OXLIMILl50 STR/LH23/10/-and rear 3/STR/LH23/10 

Series sealing 

Panel and 
PS/LH/8 front seating PS/LH/8/RAF PS/LH/8/RAPP 

llQ=J6.5 llr:t!55 llr-r1 55 9 MAX <1>14.3 Max. 12 13 

~ ~ ~ 
I q,?5 Max 

PSI PSI ~~ ~~I • Terminations Terminations Terminations 1 - -- ~ 

14 to 20 long PS/LH/8 10 min. LH/8/RAF 6 min. , LH/8/RAPP: L "'Un __ ._J 

195r-=;~::t5 19.5~5.5 
~ Terminations 

Outline 19.5 r----->f15.5 
II,-Max 

8 to 1 t long 

Dimensions 
Ter=:ions 00 Ter~ns 00 STRI Ter~ons 00 STR/, 

._-

(mm) ~ -

Termina~s I I <1>14.3 
8toll long , STR/LH/8 8 to 11 long LH/8/RAF 8 to 11 long LH/8/RAPP r:;;;:;~ 

<1>13.1 r:;::-::~ Contrast <l>13.~ Contrast 8toll long Terminations 
<l>8.1rtQ) 8<1>131 12 Min. 

~Rlng I Ring 2 in 1 3 In 1 
<l>8.1[@ <1>5.1 Viewing <1>51 Viewing 

8V ® FRONT VIEW 
Aperture Aperture 

FRONT VIEW FRONT VIEW FRONT VIEW 

Mounting <1>8 <1>8 <1>8 <1>10.15 <1>10.15 

cB 0 r---B .. -'.., 
Details 

8.610 <l>5.c::ID ~8 (mm) 7.5'- . 7.5 r:=w 7.5 ' 8.6 L + 

Panel thickness 3 max. Panel thickness 3 max. Panel thickness 3 max. Panel thickness 6.5 max. Panel thickness 1 to 4 Panel thickness 6.5 max. 

Plano-convex lens to Sunlight viewable up to Sunlight viewable up to Multicoloured 2 in 1 and Miniature Lamps, high Replacement for 
provide even illumination 100,000 lux. 100,000 lux. 3 in 1 lamps with brightness LEOs (100% obsolescent 

Special 
ove:r a. large area of Focused light source for Pin-point light source for segmented display screened and burnt-in) incandescent types. 
emiSSion. optimum forward very wide angle viewing. areas. Standard in a 7.5 mm diameter Integral current limiting 

Features Special functions viewing. Contrast ring. segment colors shown in aluminum package, resistor and protection 
available:- Contrast ring. Optional anti-reflection front views above 2 in 1 similar in construction to diode for operating from 
Low current (Type-/LC) Optional anti-reflection coating. lamp has two LED's the STR/-series lamps, 5,12,15,24 or 28 V d.c. 
Flashing (Type-15/Z) coating. NVIS/NVG compatible independently MIL/50 fits a 5mm supplies. Domed lens 
Si-color (Type 2/-) NVIS/NVG compatible types available. terminated. 3 in 1 has diameter hole for fitted as standard to give 
Integral resistor types for types available. common cathode applications where panel wide viewing angle. 
operation from 5, 12, 15, configuration as space is limited. 
24 or 28Vd,c. supplies standard. 
available. 

Electro-magnetic 
Option on Option on Option on Screening Mesh Not Available Available Not Available 

(Type-I-I-/SES) STR/LH/8 only STR/LH/8/RAF only STR/LH/8/RAPP only 

Standard ~~gdi~~3°snhsr~~~ii~ :~t~:~6~e~i~~~~s ~~~~~~~~~~~la~r~~Pa~o c~~;e~hc~~~O f~re~~~u~fd~~g ~a~~~ H~~~~ri~~t~~~~~~~r ~~~~t~J.rn~+n~? f~~~i~~~i~~~~~dB~:~~ 
Features terminations. Pigtail terminations available for STRl-types. 

MINIATURE LED INDICATOR 
LAMP, TYPE SSI/5 

12.2 

)·~t·., 0 
FRONT VIEW 

Terminations 
5 to 9 long 

Panel thickness 
1.6 to 3.2 

8arb® Cone· Lock self locking mounting technique for 
rapid assembly. SSI/5 Black anodized body version 
available for optimum contrast. 

OTHER OXLEY DISPLAY PRODUCTS 
HIGH BRIGHTNESS SEALED 
NEON INDICATOR LAMP II 

TYPE, S::L; -00 .1" 
I ,,1-1 

II J L __ l~_.b5 
Similar packaging to above LED types, these lamps incorpo
rate integral resistor for 110 or 240 Vac. This rugged military 
style panel seal indicator incorporates a glass lens and can, if 
required, be fitted with an Electro-magnetiC screening mesh. 

OXLEY SOLID STATE ELAPSED TIME 
INDICATORS, EVENT COUNTERS AND 
EQUIPMENT CONDITION MONITORS 

FEATURES: 
• Non-Volatile Semiconductor Memory 
• Accurate Quartz Crystal Timing 
• Military SpeCifications 

Oxley meets the challenge of advanced infra-red 
technology with an extensive range of high re
liability and quality assured products that conform 
to exacting U_S. military standards 

The OXLEY indicator line includes parts complying 
wih the CECOM Secure Lighting Program. 

• NVIS compatible cockpit lighting applications 
• Color discrimination retained for visual 

warning and caution displays 
• NVG Visible Covert Lighting 
• Spectoradiometrically cali

brated infra-red emitters for 
avionic formation lights. 

• Custom NVG/NVIS Com
patible Lighting 

NVIS/NVG 
COMPATIBLE LIGHTING 

IF YOU DON'T SEE WHAT YOU WANT HERE, CALL US. 

High brightness LEOs 100% screening. 
and burn-in to MIL-S-19500 US 

000 DESC Selected items, 

Sunlight readable displays. 

IR Blocking Optical Filters. 

Human factor engineered • 

IR FREE 
SECURE LIGHTING 

OXLEY INC., 25 BUSINESS PARK DRIVE, PO BOX 814, BRANFORD, CT 06405 
TWX. 910-350-6660 FAX (203) 481-6971 TEL. (203) 488-1033 OXLEY @ 

8,1142 For manufacturers' sales offices, see yellow pages EEM 1988 
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MEINEI FERRANTI-PACKARD ELECTRONICS 
"na.II·P....". 6030 AMBLER DRIVE, MISSISSAUGA, ONTARIO L4W 2P1 CANADA 

416/624-3020 TELEX: 06-961437 FAX: 416/625-6197 

DISPLAY COMPONENTS 
Ferranti-Packard light reflecting electro-magnetic display 
components offer the user numerous benefits such as ... 
1. Excellent Visibility Utilizing a range of fluorescent colors in 
addition to white, the contrast ratio of an F-P display actually improves 
as the ambient light increases, ensuring excellent visibility both in low 
ambient light and direct sunlight. 
2. High Reliability Virtually maintenance free operation is achieved 
since there are no lamps to burn out, and no mechanical linkages or 
bearings to wear. 
3. Lower Power Consumption Because of our unique patented 
technology, no power is required to maintain the display, and only 
minimal energy is required to change the status of display. 
4. Ruggedness Modules and indicators are highly resistant to 
shock and vibration and are ideally suited to mobile applications or 
displays in a high vibration environment. 
COLORS The displays are available in a range of fluorescent colors 
including green, yellow, red and orange, in addition to white. For a 
complete listing of standard and non-standard colors, refer to the 
individual product data sheet. . 
CHARACTER SIZE The general rule for selecting the optimum 
character size is to allow approximately 26mm (1 in.) of character 
height for every 15m (50 feet) of viewing distance. This will vary 
slightly depending on the color selected and the ambient light 
conditions. 
STATUS INDICATORS Disk sizes are 7.6mm (0,3 in.) B.9mm (0.35 
in.) and 13mm (0.53 in,) diameter. A 13mm (0.5 in.) square flag is used 
in the series 50. These devices are current operated and can be 
driven from source voltages ranging from 3.3 Vdc to 25 Vdc, 
depending upon the model selected. Indicators are available for 
panel mounting or direct PCB mounting. Consult the individual data 
sheets to determine the indicator best suited for your requirements. 
Typical applications include: Transient Recorders, Industrial Process 

STATUS INDICATORS 

r T r IIII I 
[.75 in.) ~:: ~~ 

I,OZ[n.) 

~~ Iii I§.!E .,2 
~; ~6 ""!~ 

OJ!~ 
U 

Displays, Fault Indicators, Portable Field Equipment, Continuous 
Matrix Display 
PRE-ENCODED MODULES. These modules are designed for 
applications where a limited number of character symbols are 
required. Standard modules provide the numerals 0 to 9 plus blank. 
Non-standard modules can be supplied with up to 12 alphanumeric or 
special characters including blank, Three character heights are 
available, 70mm (2.7 in,), 104mm (4.1 in.) and 215mm (B.4 in.). Each 
character is encoded into the winding of the module coils and no 
external character generation is required. A Single current pulse of 1 
millisecond duration applied to the selected control wire erases the 
existing character and displays the desired character. The pulse can 
be driven from a single capacitor discharge circuit. 
Typical applications include: Weigh-Scale Readouts, Industrial 
Instrumentation Displays, Cash Register Readouts for parking lots 
and toll booths, Scoreboards, TimelTemperature Displays, Vehicle 
Destination Signs, 
ALPHANUMERIC MODULES These modules otter the user a 
complete alphanumeric or special character capability. Each module 
contains 35 light reflecting disks or elements arranged in a 5 x 7 
matrix. Five character heights are available- 70mm (2.7 in.), 104mm 
(4,1 in.), 215mm (B.4 in.), 32Bmm (12.9 in.) and 452mm (17,8 in,). 
Typical applications include: Scoreboard Displays, Advertising 
Displays, Message Signs, Traffic Control Signs, Industrial Displays, 
Passenger Information Displays and Vehicle Destination Signs, 
7 SEGMENT MODULES The 7 segment module is basically a 
numeric readout, but it can display a limited number of alpha 
characters within its 7 segment format. Five character heights are 
available-26mm (1,0 in,), 135mm (5,3 in.), 230mm (9,0 in.), 305mm 
(12,0 in.) and 457mm (1B.0 in,). 
Typical applications include: Gasoline Pump Displays, Weigh Scale 
Readouts, Cash Register Readouts, TimelTemperature Displays, 
Gas Pricing Signs, Speed Limit Signs, Scoreboards, Industrial 
Displays. 

r 
~'~ r'~~r*-dli l 1 

SERIES R30 SERIES 30 SERIES 32 

j ""~~ fA r~ t t 
SERIES 36 SERIES 54 

t 
SERIES P35 

Specifications and Operating Parameters 
Tempera- Relative Minimum Coil Minimum Minimum Data Disk Series ture Humidity Pulse Resistance Pulse Pulse Sheet Dia 

Range (non-condensing) Current (at 20·C)(O) Duration (V) at 20·C Reference 
~\~~ Weight 

R30 + 30 -40 to92°e up to 95'", 250rnA 120±10% 1.5 rns 3.3V 372 7.62 rnrn, 0.30 in. 
32 -40t092°e upto 95% 250rnA 120± 10% 1.5 rns 3.3V 372 7.62 rnm, 0.30 in. 
50 - 40 to 75°e up to 95% 53rnA 430± 10% 1.5ms 25V 372 12.7 rnrn, 0.50 x 0.50 in. 0.50 oz., 14.2 9 
36 -40t075°e up to 95% 350rnA 18.2±10% 1 ms 7.5V 372 8,9 mm, .350 in. 0.07 oz., 2.0 9 
54 -40to 7Soe up to 9S% 350mA 18.2± 10% 1 ms 7.5V 372 13.46 mm, .53 in. 0,11 oz., 3.2g 

P35 -40 to 75°C up to 95% 250mA 27±10% 1 ms 10V 372 8.9 rnm, .350 in. 0.14 oz., 3.9 9 

.. All products are current operated. Voltages shown are for reference only. Minimum drive voltage must be selected to achieve specified current over the full operating temperature range. 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1143 
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MEl NEI FERRANTI-PACKARD ELECTRONICS 
.", ......... '" 6030 AMBLER DRIVE, MISSISSAUGA, ONTARIO L4W 2P1 CANADA 

. 416/624-3020 TELEX: 06-961437 FAX: 416/625-6197 

PRE-ENCODED MODULES 

15.30In·1 1i= 13 .... ==l1 r 58 •• Ie (2.21'.1 

~" E 

IHH~~~+~~HH ~~i 

~li Model 270PE2-35 
Disk Diameter: 8.9 mm (0.35 in.) 
Weight: 142g 

Model Tempera-
ture 

l:1J TTn_' -tr 
Model 410PE2-35 
Disk Diameter: 13.46 mm (0.53 in.) 
Weight: 227g 

Model 
840PE2-98 
Disk Diameter: 
13.46mm 
(0.53 in.) 
Weight: 570g 

Specifications and Operating Parameters 

Relative Minimum Coil Minimum 
Humidity Pulse Resistance Pulse Number 

Range (non-condensing) Current (at20·V) (11) Duration 
270PE2-35 -40 10 75·C up 10 95'Al 
410PE2-35 -40107S·C up 10 95'Al 
840PE2-98 -40 10 7S·C up 10 95'Al 

ALPHANUMERIC MODULES 

10A 4.3±10% 
12A 5.5 ± 10'Al 
16A 5.9±10% 

With Frame 

1 ms 
1 ms 
1 ms 

00000 
00000 
00000 
00000 
00000 
00000 
00000 

Model 270XY5-35SC 
Model 410XY5-35SC 

Model 271XY5-35SC 
Model 411XY5-35SC 

Model 842XY2-35SC Mode11802XY2-35SC 
Model 1202XY2-35SC 

Specifications and Operating Parameters 

Relative Min. Coli Min. Min. 
Model Temp. Humidity Pulse Resistance Pulse Pulse· AxB CxD 

Number Range non- Current (at20·C) Dura- Voltage 
condensing (0) tion a120· 

270XYS-35SC -40107S·C up 10 95% 350mA 18.2± 10% 1 ms 7.5V mm 52 x 116 50 x 70 
in. 2.03 x 4.57 1.95 x 2.70 

410XY5-35SC -401075·C up to 95'Al 350mA 18.2±10% 1 ms 7.SV mm 77 x 167 74 x 104 
mm 3.03 x 6.60 2.93 x 4.10 

271 XY5-35SC -40to 75·C up to 95% 350mA 18.2±10% 1 ms 7.5V mm 52 x 116 50 x 70 
in. 2.03 x 4.57 1.95 x 2.70 

411 XY5-35SC -40t075·C Upl095% 350mA 18.2± 10% 1 ms 7.5V mm77" 167 74 x 104 
in. 3.03 x 6.60 2.93 x 4.10 

842XY2-35SC -4Oto 7S·C up to 95'Al 3.0A 4±10% 1 ms 16V mm 215 x 312 150 x 213 
in. 8,45 x 12.5 5.9 x 8,4 

1 ?-02XY2-35SC -40 10 75·C up 10 95'Al 3.0A 4± 10'Al 1 ms 16V mm 317 x 457 231 x 328 
in. 12.5 x 18.0 9.1 x 12.9 

1802XY2-35SC -40 10 75·C up 10 95% 3.0A 4± 10'Al 1 ms 16V mm 457 x 660 320 x 452 
in. 18.0 x 26.0 12.6 x 17.8 

840XY2-35SC -40 10 75·C up 10 95% 3.0A 4±10% 1 ms 16V mm 163 x 221 . 150 x 213 
in. 6.4 x 8.7 5.9 x 8.4 

1200XY2-35SC -40 10 75·C up 10 95'Al 3.0A 4±10% 1 ms 16V mm 244 x 335 231 x 328 
in. 9.6 x 13.2 9.1 x 12.9 

1800XY2-35Sc -40 10 75°C upl095% 3.0A 4±10% 1 ms 16V mm 333 x 457 320 x 452 
in. 13.1 x 18.0 12.6 x 17.8 

Minimum 
Pulse 

Voltage at 
48V 
72V 
96V 

Data 
Sheet 

Reference 
778 
751 
759 

~A~ 

[
00000 
00000 
00000 

BO 00000 

Uooooo 
00000 

Without Frame 00000 

E 

28.9 
1.14 
32 

1.26 
39.8 
1.57 
42 

1.69 
74 
2.9 
81 
3.2 
91 
3.6 
84 

3.29 
87 

3,42 
95 

3.75 

Model 840XY2-35SC 
Model 1200XY2-35SC 
Model 1800XY2-35SC 

Disk Data 
Dia- Weight Sheet 

meter (g) Ref 

8.9 
989 797 0.35 

13.46 
1399 797 0.53 

8.9 9Sg 797 0.35 
13.48 

1399 797 0.53 
24 

9929 586 0.95 
38 17869 586 1.5 
56 33179 586 2.2 
24 4259 586 0.95 
38 595g 586 1.5 
56 

8229 586 2.2 

* All products are current operated. Voltages shown are for reference only. Minimum drive voltage must be selected to achieve specified current over the full operating temperature range. 

8'1144 For manufacturers' sales offices. see yellow pages EEM 1988 
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NEI NEI FERRANTI-PACKARD ELECTRONICS 
O"".II·Poo'". 6030 AMBLER DRIVE, MISSISSAUGA, ONTARIO L4W 2P1 CANADA 

416/624-3020 TELEX: 06-961437 FAX: 416/625-6197 

7-SEGMENT MODULES 

Small J 
7-Segment 
Model 104SS4-07SC 
MOdeI105SS5-07SCD Disk Matrix 

7-Segment 
Model 531SS2-07SC 

large 
7-Segment 

I 
+ 

+ 

+ 

,OtJ(] 
c=J 

000 
+ 

-8~ 

Mode1901SS1-07SC J1f] 
Model 1201SS1-07SC + 
Model 1801 SS1-07SC L~_.!d_!b.~-l!l~============~ 

Specifications and Operating Parameters 

Temp. Relative Min. CoU Min. 
Model Humidity Resistance Pulse 

Number Range non- Pulse at (20·C) Dura-·C condensing Current (0) tion 

104SS4-07SC -40 to 75 upto 95% 1A 6.8±10% 650~s 

105SS5-07SC -40t075 upto 95% 335 mA 45± 10% 1ms 

531 SS2-07SC 
A, 0, G, -60hms 

-40t075 up to 95% 1.8A s, E -4-S0hms 1 ms 
C, F-3-60hms 

901SS1-07SC -40t075 up to 95% 3.0A 8±10% 1ms 

1201SS1-07SC -40to 75 up to 95% 3.0A B±10% 1ms 

1801SS1-07SC -40t075 up to 95% 3.0A B±10% 1ms 

(1) All erase coils connected in series. 
(2) Individual erase coils. If connected in series the erase voltage must be 26V minimum. 

DRIVE UNITS 
FP601 CONTROLLER 
The Ferranti-Packard Series FP601 Con
troller is a small, high speed, solid-state 
device which contains the power supply, 
logic and drive circuitry required to operate 
Ferranti-Packard alphanumeric display 
modules, Model 271XY5-35 and Model 
411XY5-35. The suggested mounting is in a 
protected area preferably within the sign 
enclosure. Main features include remote 
driver board capability and various writing 
directions. (Data Sheet 601.) 

TYPE 1001 CONTROLLER 
The 1001 Controller is a versatile, low cost 
powerful microprocessor based unit for use 
with displays using Ferranti-Packard large 
alphanumeric modules: (215mm) 8.4" , 
(328mm) 12.9", and (457mm) 18", alphanu
meric modules (70mm) 2.7" , (104mm) 4.1" , 
and large seven segment modules: 
(230mm) 9", (305mm 12", (457mm 18". 
The main feature of the 1001 Controller is its 
capability to store and cycle messages. 
(Data Sheet 1001.) 

PRINCIPLES OF OPERATION 
Alphanumeric Modules/Status Indicators 
The basic display element is a magnetic disk. Short pulses of current in the coil 
assembly set the magnetic field in the stator pins in either one direction or the 
other. Each disk rotates to line up with the stator field and shows either its black 
side, or colored side. 

Min. Data 
Pulse" Weight Sheet 
Voltage AxB CxD E 

(g) Refer-
at 20·C ence 

12 mm 25.4 x 14 42.9 x 27.3 29 12.3 777 in. 1.00 x 0.55 1.69 x 1.075 1.123 

19 mm 25.4 x 14 42.9 x 27.3 29 13.8 777 in. 1.00 x 0.55 1.69 x 1.075 1.123 
See Data mm 135 x 76.2 155.7 x 105.4 33 
SheetS31 in. 5.3 x 3.0 6.13 x 4.15 1.3 150 531 

32 mm 230 x 152 312 x 230 76 936 200 in.9.0 x 6.0 12.3 x 9.0 3.0 

32 mm 305 x 203 457 x 318 76 1360 200 in. 12.0 x 8.0 18.0 x 12.5 3.0 

32 mm 457 x 305 660 x 457 79 2495 200 in. 18.0 x 12.0 26.0 x 18.0 3.1 

* All products are current operated. Voltages shown are for reference only. Minimum 
drive voltage must be selected to achieve specified current over the full operating 
temperature range. 

SERIES 300 DRIVER/DECODER BOARD 

The Series 300 driver/decoder boards provide a simple, economical method of 
driving small display systems comprising either (70mm) 2.7 inch, (104mm) 4.1 
inch or (215mm) 8.4 inch type DCP pre-encoded modules. (Data Sheet 265.) 

MODEL 70000 DRIVE 
DECODER BOARD 
MODEL 70100 DRIVER/ 
DECODER BOARD 
The Model700DD 7 bar module driver/decoder board provides a simple, eco
nomical method of driving small display systems utilizing (230mm) 9 inch, 
(305mm) 12 inch, (457mm) 18 inch large 7 bar modules. (Data Sheet 700.) 
The Model 7010D 7 bar module driver/decoder board drives small display sys
tems utilizing 135mm (5.3 in.) disk matrix segment modules. (Data Sheet 701.) 

Small 7-Segment Modules 
The basic display element is a magnetic segment which pivots on its axis. Short 
pulses of current in the coil under each segment set the magnetic field in the 
stator pins in either one direction or the other. Attraction or repulsion by a seg
ment's bar magnet, retracts or shows a segment. 

EEM 1988 For manufacturers' sales offices, see yellow pages B·1145 
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I 
LAMPS, LIGHTS, & INDICATORS 

WIDE VARIETY 
SUB-MINIATURE 

INCANDESCENT LAMPS 

3.76 
MAX 6.35 

~~.-~:;\ c<'):::::E1-- _ N 

'\ 
0.45.; 

6.35 254 

U 5:20 I ~IN '1 

~~I(Qt:::j~ 
0.25<fJ 

OSHINO ELECTRIC LAMP WORKS. LTD. ~ WAMCO, INC. 
11555-A Coley River Circle, Fountain Valley, CA 92708-4272 

2460 

Unit in mm 

2-5-2, Minami-Shinagawa, Shinagawa-ku, Tokyo, 140 Japan. 
Tel: 03-471-8548 Telex: 242-2117 Facsimile: 03-450-3939 Tel: (714) 545-5560 Telex: 678459 WAMCO INC. Facsimile: (714) 545-6093 

8·1146 For manufacturers' sales offices, see yellow pages EEM 1988 



2460 LAMPS, LIGHTS, & INDICATORS 

TYPICAL APPLICATIONS 
AEROSPACE, AUTOMOTIVE 
TELECOMMUNICATION, etc. 

r15'0-c16.LTI'5.0l MAX MAX MIN 

~ 
c:~~ 

I 0." 
4.8.pMAX 

2460 

I 

1O.0±O.5 17.0MAX 

" +1 il"l~ e'I"~ ~ -~ ~~ ~~ -. 

2-1.5.p 

~~mR~~~ ~~ 
r150t10.01l'5.0l MIN MAX MIN 

-± 
~~ I "'-0.3. 

4.241MAX 

OSHINO ELECTRIC LAMP WORKS. LTD. 
2-5-2, Minami-Shinagawa, Shinagawa-ku, Tokyo, 140 Japan. 
Tel: 03-471-8548 Telex: 242-2117 Facsimile: 03-450-3939 

Unit in mm 

...,. WAMCO, INC. 
11555-A Coley River Circle, Fountain Valley, CA 92708-4272 
Tel: (714) 545-5560 Telex: 678459 WAMCO INC. Facsimile: (714) 545-6093 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1147 



2460 LAMPS, LIGHTS, & INDICATORS 

SHAR~ 
°rtoeledronics 

cP3 Cylinder LED Lamps 
Yellow-

Green Yellow- green Lemon 
Red Green (HL) Green (HL) Yellow Yellow 

GaAsP GoAsP 
Lens type Lead frame GoP on GaP GoP GoP GoP GoP GaP on GaP 

Colored diffusion Reflective long GL3PR8 GL3HD8 GL3PG8 GL3KG8 GL3NGB GL3EG8 GL3PY8 GL3HY8 
Milky diffusion Reflective long GL3HD1B GL3KG18 
Colored trans Reflective long GL3PR43 GL3HD43 GL3PG43 GL3KG43 GL3NG43 GL3EG43 GL3PY43 GL3HY43 

Colorless trans Reflective long GL3PR44 GL3HD44 GL3PG44 GL3KG44 GL3NG44 GL3EG44 GL3PY44 GL3HY44 

Colored trans Reflective long GL3PR47 GL3HD47 GL3PG47 GL3KG47 GL3NG47 GL3EG47 GL3PY47. GL3HY47 

cP4 Cylinder LED Lamps 
YellowiJreen (HL) 

GoP 

GL4EG8 

cPS Cylinder LED Lamps 
Yellow-

Green Yellow- green Lemon 
Red Gr .. n (HL) Green (HL) Yellow Yellow 

GaAaP GoAsP 
Len. type Lead frame GoP on GaP GoP GoP GoP GaP GoP on GaP 

Colored diffusion Reflective long GL5PR8 GL5HD8 GL5PGB GL5KG8 GL5NG8 GL5EGB GL5PY8 GL5HY8 
Colored trans Reflective long GL5PR40 GL5HD40 GL5PG40 GL5NG40 GL5EG40 GL5HY40 
Colored trans Reflective long GLSPR41 GL5HD41 GL5PG41 GL5KG41 GL5NG41 GLSEG41 GL5PY41 GL5HY41 
Colored trans Reflective long GL5PR42 GL5HD42 GL5PG42 GL5KG42 GL5NG42 GL5EG42 GL5PY42 GL5HY42 
Colorless trans Reflective long GL5HD43 GL5PG43 GL5NG43 GL5EG43 GL5HY43 
Colorless trans Reflective long GL5PR44 GL5HD44 GL5PG44 GL5KG44 GL5NG44 GL5EG44 GL5PY44 GL5HY44 

Colorless trans Reflective long GL5PR45 GL5HD45 GL5PG45 GL5KG45 GL5NG45 GL5EG45 GL5PY45 GL5HY45 

Colorless trans Aeflective long GL5PR46 GL5KG46 
Colored trans Reflective long GL5PR47 GL5HD47 GL5PG47 GL5KG47 GL5NG47 GL5EG47 GL5PY47 GL5HY47 

~~~"ed_!~~r:'s _ Reflective long GL5EG48 
Colorless trans Reflective long GL5EG49 

Convex LED Lamps 
Yellow-

Yellow- green 
Red Green green (HL) Yellow 

Radiation GaAsP GaAsP 
shape (mm) Len. type Leadtrame GoP on GaP GoP GaP GaP on GaP 

0;/11.6 
Colored diffusion Standard GL2PR7 GL2NG7 GL2HY7 

Colored diffusion Standard GL2PR9 GL2NG9 GL2HY9 

Colored diffusion Standard GL2PR1 GL2PG1 GL2NG1 GL2HY1 

~2 Colored diffusion Standard long GL2PR2 

Colored diffusion Reflective long GL2PR6 GL2HD6 GL2PG6 GL2NG6 GL2EG6 GL2HY6 

Arch LED Lamps 

Triangle LED Lamps 
Yellow-

Green Yellow- green Lemon 
Red Green (HL) green (HL) Yellow V.now 

Radiation GaAsP GaAsP 
shape (mm) Lens type Lead frame GaP on GaP GoP GoP GaP GoP DnGsP GoP 

Equilateral triangle 
(Side; 5.6) Colored diffusion Reflective long GL9PR3 GL9PG3 GL9NG3 GL9EG3 GL9HY3 

Equilateral triangle 
(Sid.; 3.0) Colored diffusion Reflective long GL8PR49 GLBH049 GL8PG49 GL8NG49 GLBEG49 GL8HY49 

Isosceles triangle 
(Base; 3.0 Height: 4.5) Colored diffusion Reflective long Gl8PR28 GL8HD28 GLBPG2B GL8KG28 GL8NG28 GLBEG28 GL8HY28 GL8PY28 

Rectangle LED Lamps 
Yellow-

Green Yellow- green Lemon 
Red Green (HL) green (HL) Yellow yellow 

Radiation GoAsP GoAsP 
ohapo(mm) Lens type Lead frame GoP on GaP GaP GoP GoP GoP DnGeP GaP 

1.5x2.8 Colored trans Reflective standard GL8HD1 GL8PG1 GL8NG1 GL8HY1 
1.9x3.9 Colored trans Reflective long GL8PR5 GL8HD5 GL8PG5 GLBNG5 GL8EG5 GL8HY5 
2.5x 5.0 Colored diffusion Reflective long GL8PR7 GL8HD7 GL8PG7 GL8NG7 GL8EG7 GL8HY7 
2.5x6.0 Colored diffusion Reflective long GLBPR9 GL8HD9 GL8NG9 GL8EG9 GL8HY9 

Colored diffusion Reflective long GL8PR21 GL8HD21 GL8PG21 GL8KG21 GL8NG21 GL8EG21 GL8HY21 GL8PY21 
2.0xS.0 Milky diffusion Reflective long GL8PR31 GL8PG31 GL8HY31 

Colored diffusion Reflective long G18PR26 GL8HD26 GL8PG26 GL8NG26 GL8EG26 GL8HY26 
1.2x5.9 Colored diffusion Reflective long GL8PR27 GL8HD27 GL8PG27 GL8NG27 GL8EG27 G18HY27 

1.S)(3.9 Colored diffusion Standard GL9PR10 GL9HD10 GL9NG10 GL9EG10 GL9HY10 
1.8)(3.9 Colored diffusion Standard GL9PR22 GL9HD22 GL9NG22 GL9EG22 GL9HY22 
2.0)(4.S Colored diffusion Reflective long GL8PR23 GL8HD23 GL8PG23 GL8NG23 GL8EG23 GL8HY23 
1.0)(5.0 Colored diffusion Reflective long GLBPR24 GL8HD24 GL8PG24 GL8KG24 GL8NG24 GL8EG24 GL8HY24 GL8PY24 
1.S)(4.S Colored diffusion Standard GL9PR25 GL9NG25 GL9EG25 GL9HY25 
2.0)(1.5)(2pcs Colored diffusion Reflective long GLBPR40 GL8HD40 GL8PG40 GL8KG40 GL8NG40 GL8EG40 GL8HY40 
1.9)(1.9)(2pcs Colored diffusion Reflective standard GL9PR41 GL9NG41 GL9HY41 

2.0)(3.2 Colored trans Reflective long GL8PR25 GL8HD25 GL8PG25 GL8KG25 GL8NG25 G18EG25 GL8HY25 GL8PY25 

Colored diffusion Reflective long GL8PR29 
3.0)(3.0 Colored diffusion Reflective long GL8PR48 GL8HD48 GL8PG48 GLSNG48 GLBEG48 GL8HY4B 
S.O)(S.O Colored diffusion Reflective long GL8PR22 GLBHD22 GL8PG22 GL8NG22 GL8EG22 GL8HY22 GL8PY22 

2460 

LED Lamps 

Sunset 
Orange 

GoAsP 
on GaP 

GL3HSB 

GL3H543 

GL3H544 

GL3HS47 

Sunset 
Orange 
GoAsP 
on GaP 

GL5HSB 

GL5H540 

GL5H541 

GL5HS42 

GL5HS43 

GL5HS44 

GL5HS45 

GL5HS47 

Sunset 
orange 
GoAsP 
on GaP 

GL2HS6 

Sunset 
orange 
a.Asp 
on GaP 

GLBHS49 

GL8HS2B 

Sunset 
orange 

GoAsP 
on GoP 

GL8HS5 

GL8HS7 

G18HS9 

GL8HS21 

G18HS26 

GL8HS27 

GL8HS23 

GLBHS24 

GL8H540 

G18HS25 

GL8H548 

GL8HS22 

GL3PR8 

GL3HD18 

GL3PR43 

GL3PR44 

~~/ 
GL3PR47 

#-
GL4PR8 

/ 
GL5PR8 

GL5PR40 

/' GL5PR41 

~ GL5PR42 

GL5HD43 

GL5PR44 

GL5PR45 

GL5PR46 

GL5PR47 

'" GL5EG48 

GL5EG49 

~ GL2PR7 

'~ GL2PR9 

~GL::~R2 
~.#GL2PR6 

~Gl8PR2 

~ ::::::: 
tilt GL8HDI 

"~ GL8PR5 

~~, 
''''-:-~- GL8PR26 

~~ GL8PR27 

__ ~ GL9PR10 

\.~ GL9PR22 

~:~::~:: 

~1§ 
~~~::::: 
'~~~Note: 
, HL indicates 
• . high-luminosity 

SHARP ELECTRONICS CORP., Micro Electronics Div., Sharp Plaza, Mahwah, NJ 07430-21350 201/529-8757 0 Telex: 426903 (SH!,RPAM MAWA) 0 Fax: 201/529-8759 
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2460 LAMPS. LIGHTS. & INDICATORS 2460 

SHARP. 
Or'toelectrmics 

Dichromatic LED Lamps/High-luminosity LED Lamps/ 
Super-luminosity LED Lamps/Mini-mold Lamps 

Dichromatic LED Lamps 

... # /.# # t# # # 
" 

.,~. 

GL5NP5 SERIES GL5NP27 SERIES GLBNP5 SERIES GL9NP2 SERIES GL9NP4 SERIES GL9NP24 SERIES 
Note: HL indicates high-luminosity 

Radiation 
Yellow-green + Yellow~green + Yellow-green (HL) Yellow-green (HL) Yello~1:lr~~ (HL) Yellow+Red ~ed+Green Lens Red Red + Red +Red Appearance shape type 

GaP+GaP 

Cylinder 5 
Milky dillusion GL5NP5 
Colorless trans. GL5NP27 

1.9 x 3.9 Milky diffusion GL8NP5 

Reclangle 
2.0x 5.0 Milky dillusion GL9NP2 
5.0x 5.0 Milky dillusion GL9NP4 
1.0x5.0 Milky diffusion GL9NP24 

Notes: Lead Frame - Reflective long 

High-luminosity LED Lamps 
Radiation 

Model No. shape Radiation Radiation 

(mm) color material 

GL3TR8 3(Cylinder) Red GaA/As on GaAs 
GL3TR43 3(Cylinder) Red GaA/As on GaAs 
GL3TR44 3(Cylinder) Red GaAlAs on GaAs 
GL3TR47 3(lnverse cone) Red GaA/ As on GaAs 
GL5TR8 5(Cylinder) Red GaA/As on GaAs 
GL5TR43 5(Cylinder) Red GaA/As on GaAs 
GL5TR47 5(lnverse cone) Red GaA/As on GaAs 
GL3LR8 3(Cylinder) Red GaA/As on GaAs 
GL3LR43 3(Cylinder) Red GaA/As on GaAs 
GL3LR47 3(lnverse cone) Red GaA/As on GaAs 
GL5LR8 5(Cylinder) Red GaA/As on GaAs 
GL5LR40 5(Cylinder) Red GaA/As on GaAs 
GL5LR41 5(Cylinder) Red GaA/As on GaAs 
GL5LR42 5(Cylinder) Red GaA/As on GaAs 
GL5LR43 5(Cylinder) Red GaA/As on GaAs 
GL5LR44 5(Cylinder) Red GaA/As on GaAs 
GL5LR47 5(lnverse cone) Red GaA/As on GaAs 
GL5LR48 5(Cylinder) Red GaA/As on GaAs 
GL5LR49 5(Cylinder) Red GaA/As on GaAs 
GL8LR2 Rectangle Red GaA/ As on GaAs 

Notes: Lead Frame - Reflective long 

Super-luminosity LED Lamps 
Radiation 

Model No. shape Radiation 

(mm) color 

GL5UR46 5(Cylinder) Red 
GL5UR2K 5(Cylinder) Red 
GL5UR2Kl 5(Cylinder) Red 
GL5UR3K 5(Cylinder) Red 
GL5UR3K1 5(Cylinder) Red 
LT9512U 10(Cylinder) Red 

Notes: Lead Frame-Reflective long 

LED Mini-mold Lamps 

/ / 
/ /" 

Radiation 
material 

GaA/As on GaA/As 
GaA/As on GaA/As 
GaA/As on GaA/As 
GaA/As on GaA/As 
GaA/As on GaA/As 
GaA/As on GaA/As 

GaP+ 
GaAsP on GaP 

GL5ND5 
GL5ND27 
GL8ND5 
GL9ND2 
GL9ND4 
GL9ND24 

Lens type 

Colored diffusion 
Colored trans. 
Colorless trans. 
Colored trans. 
Colored diffusion 
Colorless trans. 
Colored trans. 
Colored diffusion 
Colored trans. 
Colored trans. 
Colored diffusion 
Colored trans. 
Colored trans. 
Colored trans. 
Colorless trans. 
Colorless trans. 
Colored trans. 
Colored trans. 
Colorless trans. 
Colored diffusion 

Lens type 

Colored trans. 
Colored trans. 
Colorless trans. 

Colored trans. 
Colorless trans. 
Colorless trans. 

GaP + 
GaAsP on GaP GaP+GaP 

GL5ED5 GL5EP5 
GL5ED27 GL5EP27 
GL8ED5 
GL9ED2 
GL9ED4 
GL9ED24 

Absolute maximum ratings 
IF 

(mA) 
50 
50 
50 

50 
50 
50 
50 
50 
50 
50 
50 

50 
50 
50 

50 
50 
50 
50 

50 
50 

I, 

(mA) 
30 
30 
30 
30 
30 
30 

V. P Topr 
(V) (mW) (Oc) 

5 110 25- +85 
5 110 -25-+85 
5 110 -25- +85 

5 110 25- +85 
5 110 -25- +85 
5 110 -25-+85 
5 110 -25- +85 
5 110 -25- +85 
5 110 -25- +85 
5 110 -25- +85 
5 110 -25- +85 
5 110 -25- +85 
5 110 -25- +85 
5 110 -25- +85 
5 110 -25- +85 
5 110 -25- +85 
5 110 -25- +85 
5 110 -25- +85 

5 110 -25- +85 
5 110 -25- +85 

Absolute maximum ratings 

, 
.t 

V. 
(V) 
4 
4 
4 
4 
4 
4 

P Topr 
(mW) (Oc) 

75 -25- +85 
75 -25-+85 
75 -25- +85 
75 -25- +85 
75 -25- +85 
75 -25-+85 

GaP+ GaAsP on GaP 
GaAsPon GaP +GaP GaP + GaP 

GL5HP5 GL5RG5 
GL5HP27 
GL8HP5 

GL9EH2 GL9HP2 
GL9HP4 
GL9HP24 

Electro-optical characteristics 
Iv (mcd) VF(V) IF 

MIN. TYP. TYP. MAX. (mA) 

30 60 1.75 2.20 20 
10 20 1.75 2.20 20 
45 110 1.75 2.20 20 

2.5 5.0 1.75 2.20 20 
40 80 1.75 2.20 20 

200 500 1.75 2.20 20 
2 4 1.75 2.20 20 

70 140 1.75 2.20 20 
20 40 1.75 2.20 20 

7 14 1.75 2.20 20 
100 200 1.75 2.20 20 
600 1200 1.75 2.20 20 
170 340 1.75 2.20 20 
80 160 1.75 2.20 20 

600 1200 1.75 2.20 20 
170 340 1.75 2.20 20, 

5 12 1.75 2.20 20 
170 340 1.75 2.20 20 
170 340 1.75 2.20 20 

25 50 1.75 2.20 20 

Electro-optlcal characteristics 
IV (mcd) V,(V) I, 

MIN. TYP. TYP. MAX. (mA) 
250 400 1.85 2.50 20 

1400 2000 1.85 2.50 20 
1400 2000 1.85 2.50 20 
2400 3000 1.85 2.50 20 
2400 3000 1.85 2.50 20 
4000 5000 1.85 2.50 20 

1111111111111111j] 
111111111 111111111 

GL1PR11 SERIES GL1PR21 SERIES GL1PR111 SERIES GL1PR112 SERIES GL1PR211 SERIES GL1PR212 SERIES LT1PllA SERIES LT1P21A SERIES 
Note: HL indicates high-luminosity 

Radiation Lens Red Red (HL) Green Yellow-green Yellow-green Yellow Sunset orange 
Appearance shape 

(HL) 

(mm) 
type 

GaP GaAsP GaAIAs GaP GaP GaP GaAsP GaAsP 
on GaP on GaAs on GaP on GaP 

Colored diffusion GL1PRll GL1HD11 GL1TRll GL1PGll GL1NGll GL1EGll GL1HYll GL1HSll 
Colorless trans. GL1PR21 GL1HD21 GL1TR21 GL1PG21 GL1NG21 GL1EG21 GL1HY21 GL1HS21 
Colored diffusion GL1PRlll GL1HDlll GL1PGlll GllNGlll GL1EGlll GL1HY111 GL1HSlll 

Mini-mold 2 
Colored diffusion GL1PRl12 GL1HDl12 GL1PGl12 GL1NGl12 GL1EGl12 GL1HYl12 GL1HSl12 
Colorless trans. GL1PR211 GL1HD211 GL1PG211 GL1NG211 GL1EG211 GL1HY211 GL1HS211 
Colorless trans. GL1PR212 GL1HD212 GL1PG212 GL1NG212 GL1EG212 GL1HY212 GL1HS212 
Colored diffusion LT1PllA' LT1DllA' LT1TllA' LT1GllA' LT1NllA' LT1EllA' LT1HllA' LT1S11A' 
Colorless trans. LT1P21A' LT1D21A' LT1T21A' LT1G21A' LT1N21A' LT1E21A' LT1HS1A' LT1S21A' 

'Taping type, Tape width: 38mm, Taping: 2,000pcs/tape 

SHARP ELECTRONICS CORP., Micro Electronics Div .• Sharp Plaza, Mahwah, NJ 07430-21350 201/529-8757 • Telex: 426903 (SHARPAM MAWAl 0 Fax: 201/529-8759 
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2460 LAMPS, LIGHTS, & INDICATORS 2460 

SHARP. Chip LED Devices/LED Mini Lamps! 

OMoelectronics Constant Voltage Diodesl 
LED Lamps for Light Source/LED Large Lamps 

Chip LED Devices 

GL 1PR51 SERIES GL1TR52 SERIES GL1PR53 SERIES LT1P51A SERIES 

Radiation Red Red (HL) Green Yellow-green Yellow-3reen Yellow Sunset orange (HL 
shape Lens type 

GaAsP GaAIAs GaAsP GaAsP (mm) GaP on GaP onGaAs GaP GaP GaP on GaP on GaP 
Colored diffusion GL1PR5l GL1HD51 GLtTR5l GL1PG5l GL1NG51 GL1EG5l GL1HY51 GL1HS51 
Colorless trans. GLtTR52 

1.5x2.9 Milky diffusion GL1PR53 GL1HD53 GL1PG53 GL1NG53 GL1EG53 GL1HY53 GL1HS53 
x 1.11 Colored diffusion LTlP51A' LT1D51A' LTtT5lA' LT1G51A' LTlN51A' LTlE51A' LT1H51A' LT1S51A' 

COlorless trans. LTtT52A' 
Milky diffusion LT1P53A' LT1D53A' LTlG53A' LT1N53A' LT1E53A' LTlH53A' LT1S53A' 

Chip LED Devices (Dichromatic Radiation Type) 
Radiation 

Yellow-green Yellow-green (HL) + Red Yellow-green (HL) Yellow + Red Yellow-green 
+ Red + Red (HL) + Yellow 

shape Lens type 
GaP + GaP+ GaP + GaAsPonGaP GaP + (mm) GaP+GaP GaAsP on GaP GaAsPonGaP GaP+GaP GaAlAs on GaAs + GaP GaAsP on GaP 

Colorless trans. GL1ET52 
1.5x2.9 Milky diffusion GL1NP53 GL1ND53 GL1ED53 GL1EP53 GL1ET53 GL1HP53 GL1NH53 

x 1.11 Colorless trans. LTlET52A' 
Milky diffusion LT1NP53A' LT1ND53A' LTlED53A' LT1EP53A' LT1ET53A' LT1HP53A' LTlNH53A' 

'Taping type, Tape width: 8mm, Taping: 3,OOOpcsfreel 

LED Mini Lamps 
Red Yellow-green 

Specification GaAsP GaP Taping type GaP Taping type on GaAs 
General specification LT8001P LT8l01P" LT8201P'2 LT8001N LT8101N"' LT8201N"2 

IF=1mA :VFMAX.=1.60V LT8002R' 
Constant IF= 10~A: V, MIN. = 1.25V 
voltage IF- lmA : VFMAX.- 1.85V LT8002P LT8102P" LT8202P'2 LT8002N LT8102N"' LT8202N"2 diode IF= 10~A: VF MIN.= 1.55V 
specification IF- lmA : VFMAX.= 1.90V LT8003P LT8103P" LT8203P'2 LT8003N LT8103N"' LT8203N"' IF= 10~A: VF MIN. = 1.60V 

'Non-radiation type '1 Tape Width: 64mm '2 Tape Width: 38mm Taping: 2,000 pcS/tape 

LED Lamps for Light Source Constant Voltage Diodes 
Appear- Radiation Radiation Radiation Specification GaAsP on GaAs GaP 

ance shape Lens type Model No. material Wavelength IF= lmA : VF MAX. = 1.60V 
(mm) IF= 10~: VF MIN. = 1.25V 

LT8500R 

LT9800D GaAsPon GaP 635nm 1,= lmA : VF MAX. -1.76V 
LT9800E GaP 565nm IF= 10~: VFMIN. = 1.55V LT8500P 

Cylinder 5 Colorless LT9800H GaAsPon GaP 585nm Note: Non-transmissive type (black resin) transparency 
LT9800L 660nm 
LT9800V 

GaAlAs on GaAS 
700nm 

LED Large Lamps 

:Y • I I " I I 

LT9507D SERIES LT9550L SERIES LT9550EL SERIES LT9512D SERIES LT9560L SERIES LT9520D SERIES LT95210 SERIES LT9525D SERIES LT9526D SERIES LT9527U 

Radiation Red (HL) Red Yellow Yellow-green (HL) Yellow-green (HL) Yellow-green 

shape + Red (HL) + Red 

(mm) Lens type GaAIAs GaAIAs GaAlAs GaAaP GaAsP GaP GaP + GaAIAs GaP + GaAsP 
on GaAIAs on GaAs on GaAs on GaP on GaP on GaAs on GaP 

<1>7.5 
Colored diffusion LT9552U LT9507D LT9507H LT9507E 
Colorless trans. LT9550L LT9550E LT9550EL LT9550ED 

<1>10 
Colored diffusion LT9562U LT9512D LT9512H LT9512E 
Colorless trans. LT9512U, LT9580L LT9560T 
Colored diffusion LT9520D LT9520H LT9520E 
Milky diffusion LT95210 LT9521H LT9521E 

<1>20 Colored diffusion LT9525D LT9525H LT9525E 
Colored diffusion LT9526D LT9526H LT9526E 
Milky diffusion LT9527U 

Note: HL Indicates high-luminosity 

SHARP ELECTRONICS CORP., Micro Electronics Div., Sharp Plaza, Mahwah, NJ 07430-21350201/529-8757 0 Telex: 426903 (SHARPAM MAWA) 0 Fax: 201/529-8759 
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SHAR~ Dot Matrix LEOs/Dot Matrix LED Units 

Ortoelectronics 

LTS101P series LTS103D series LTS10SD series LTS107D series LT1401 E series LT1421ED 

Dot Matrix LEOs 
Yellow-

Yellow- Green Yellow-Green 

Character Red Green (HL) Yellow (HL) + Red 

height Column GaAsP on GaAsP GaP+ 
Type (inch) pins GaP GaP GaP GaP on GaP GaAsP on GaP 

0.33 LT5001P LT5001N 

LT5002P LT5002N 

5 x 7 dot matrix 1.08 LT5101P LT5101D LT5101E 

Anode LT5102P LT5102D LT5102E 

1.8 Cathode LT5103D LT5103E 

LT5104D LT5104E 

8 x 8 dot matrix 1.05 LT5105D LT5105E LT5105H 

LT5106D LT5106E LT5106H 

4 x 4 dot matrix 0.9 LT5107D LT5107E LT5107H LT5107ED 

LT5108D LT5108E LT510BH LT510BED 

Dot Matrix LED Units 
Construct Dot Power Duty Type of Pitch Size (mm) Color 

Dots (mm) Supply Cycle 

LT1401D 16x 16 3.B 60x60 Red 5V 1.6A 1/B 

LT1401S 16 x 16 3.B 60x60 Sunset Orange 5V 1.6A 1/8 

LT1401E 16x 16 3.8 60x60 Green 5V 1.6A 1/B 

LT1421 EO 16 x 16 7.5 120 x 120 Green-Red 5V3.2A 1116 

LT1460EO* 16 x 16 4 64x64 Green-Red 5V 1/16 

LT1450EO* 16 x 16 6 96x96 Green-Red 5V 1/16 

LT1441M 16 x 16 10 160 x 160 Green-Red +5V 6.4A Static 
• Soon Available 

For Infrared LED's, please refer to Section 4800, page A-2142. 

SHARP ELECTRONICS CORP., Micro Electronics Oiv .• Sharp Plaza. Mahwah. NJ 07430-2135-201/529-8757 - Telex: 426903 (SHARPAM MAWA) - Fax: 201/529-8759 
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HEARST ENGINEERING SOFTWARE 

ICMASD ... IC Alternate Source Directory If you've used the IC MASTER, you 
know what the Alternate Source Directory is. Engineers tell us that it's one of the most valuable sections of the 
Maste[ The Alternate Source Directory ... ASD ... is now available in floppy disk 
form. 

The electronic ASD is FAST! Just ask a question and the answer pops up in a 
split second. 

The electronicASD is FLEXIBLE! You can odd ICs and you can odd comments. 
You can odd port numbers, prices, technical notes or anything else you like. 

You can customize the ASD to fit your needs and the needs of your company. 
Order the 1988 Alternate Source Directory for your AT, Xl or compatible. We'll 

send you two floppies and a very simple piece of printed documentation. Download the floppies and you're in 
business. All you need is a hard disk. 

EEMANGE ... for engineering managers Developed by the publishers of EEMI 
Electronic Engineers Maste~ EEMANAGE is a software program designed to make life easier for engineers and 
engineering managers. 

EEMANAGE does many things: 1. Develops Bills of Materials 2. Assigns Port 
Numbers logically 3. Manages Engineering Inventories 4. Issues Purchase 
Requisitions 5. Relieves Engineering Inventories 6. Manages a Ports Storage 
System 7. Issues Engineering Change Notices 8. Interfaces with dBaselll+ 

I Programs. 
EEMANAGE is completely menu driven. It is simple to understand and operate. 

Any competent secretory can be up and running on EEMANAGE in minutes. 

Order EEMANAGE for your AT, Xl or compatible. We'll send you one floppy and brief, very user friendly 
documentation. 

The basic price for ICMASD or EEMANAGE is $149.50 each and includes floppy disk(s) and complete program 
documentation. 

For immediate shipment you con order ICMASD or EEMANAGE on your VISA or MasterCard credit cord simply by 
colling Marie Botto at (516) 227-1300. 

To order by mail send your purchase order to: 

Hearst Business Communications 

645 Stewart Avenue Garden City, NY 11530 Att: Marie Botta 
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MODELS 100/101 - MODULAR INDICATORS Modular concept provides low cost and great versatility. Rubber bushing 

o Panel hole: 9.0mm ¢ 

11 8..1 ~ 
o 

11 ~ 
1f.7 N 

I 

J 
·1 o MODEL 100 MODEL 101 

MODELS 105/106 - MODULAR INDICATORS 

MODEL 105 MODEL 106 

MODELS 1901191-CARTRIDGE LAMPS 

MODEL 191 

MODELS 200 to 203 -INCANDESCENT 
INDICATORS 

@ rLENS 

C-ll~J r 

,
~ .. 

I WASHER 
NI' 
";1-
~ 
::IE NUT 
::l 
~I ~ I M9 x 0.75 

o I Panel hole: 
MODEL 200 9,Omm ~ 

© LENS 

'Panel hole: 
MODEL 201,7.0mm 'fr 

MODEL 202 
Panel hole: 
7.0mm r/J 

MODELS 406 to 409 - SOLID STATE INDICATORS 
(;:;\ Panel hole: 
~ 6.2mm¢ 

r7"G 3.5 

f(j\ Panel hole: 
V:::.I 6.2mm rb 

.. N 
.. ~7.. 

M6X g 
0.75 .............l. 

~}71~2'8 
M6X 0.75 1 

I()\ Panel hole: 
\;;;;,J 8.5mm ¢ 

rS{ 
M8x;llIJ 

MODELS 150/151- UNIVERSAL INDICATORS 

MODEL 150 MODEL 151 

snaps into 9mm panel cut out. Lens then snaps into bushing from front 
while light source fits in from behind. Ordering example: F606·101·R 

SPECIFICATIONS - LIGHT SOURCE - LENSES 
Light Source Type Voltage mA Flush Lens Top Hat Lens 

Incandescent F606 5·6.3V 50 
Incandescent F614 12·14V 80 100·R Red 101·R Red 
Incandescent F628 24·48V 40 100:Il:Amber IOITAmber 

Neon N5115 100·120V AC 1.5 100·G Green 101·G Gren 
Green Glow G5115 l00·120V AC 1.5 100·B Blue 101·B Blue 

Red LED L·617Rl 2.0 Typ 10 100·W White 101·W White 
Green LED L·617GL 1.9 Typ 10 100·C Clear 101·C Clear 
Yellow LED L·617YL 1.9 Typ 10 

Miniature modular concept requires only 5mm panel hole. They are in· 
stalled by pressing the lens through the panel from the front into the 
rubber bushing containing the lamp on the back. Ordering example: 
F305·105·R 

SPECIFICATIONS - LIGHT SOURCE - LENSES 
Light Source Type Voltage mA Flush Lens Top Hat Lens 

Incandescent F305 4·6V 60 
Incandescent F314 12·14V 40 105·R Red 106·R Red 
Incandescent F328 24·28V 24 105·A AmDer l06·A Amber 

Neon N3115 100·l20V AC 1.0 105·G Green 106·G Green· 
Red LED L-317RL 2.0 Typ 10 105·B Blue 106·B Blue 

Green LED L·317GL 1.9 Typ 10 105·W White 106·W White 
Yellow LED L·317YL 1.9 Typ 10 

Cartridge style lamps are available in both flush and top hat type lens. 
Can be used in place of similar types from other manufacturers. Car· 
tridge Lamp holders are also available as CLH·B (black) or CLH·S (silver). 

SPECIFICATIONS - LIGHT SOURCE - LENSES 
Light Source Type Voltage mA Flus,h lens Top Hat lens 

Incandescent CLF06 5·7V 200 
Incandescent CLFl4 12·14V 80 190·R Red 191·R Red 
Incandescent CLF28 24·28V 40 190·\' Ye-liow 191·Y Yellow 

Neon CLN115 110·120 1.5 190·G Green 191·G Green 
Green Glow CLG 110·120 1.5 190·B Blue 191·B Blue 

Red LED CLLR 2.0 10 190·W White 191·W White 
Green LED CLLG 1.9 10 190·C Clear 191·C Clear 
Yellow LED CLLY 1.9 10 

Model 200 is rugged chrome plated brass with long life T1 % lamp. Modpi 
201 is smaller version of 200 above. Model 202 is chrome plated brass 
with removable lens for lamp replacement. Model 203 is designed to 
accommodate custom legends and is front relampable. 

SPECIFICATIONS - LIGHT SOURCE - LENSES 
Series Type Voltage mA Lens 

200 FAD6 5-7 50 R -Red 
FA14 12·14 30 

201 FB06 5·7 50 Y -Yellow 
FB14 12·14 30 

202 FK05 4·6 60 G -Green 
FK14 12·14 40 
FK28 24·28 24 B -Blue 

203 FJ06 5·7 200 
FJ14 12·14 80 W-White 
FJ28 24·28 40 

All of chrome plated brass except 409 is black 'anodized only, with low 
current LEO lamp. Ordering example: ~E0-406R 

SPECIFICATIONS - LIGHT SOURCE - LENSES 
Color Volts MA 

Type (All) (All) (All) MCD 

LED·406 R- Red 
LED·407 G ~ Green 2.0 1.0 1.2 
LED-440 V-Yellow 
LED-409 

Attractive, low cost plastic assembly, mounts in 7mm hole with nut and 
washer supplied. Square or round in a variety of light sources and colors. 
Ordering example: Fl51-12R 
HOW TO ORDER: XX-1SX·XXX 

~------~=-~ ~ ~~~c __ , ____ --~ 
LIGHT SOURCE SHAPE VOLTS COlOR 
F - Incandescent a ~ Square 06- 6 Volts A ~Amber 
L - LED 1 - Round 12 - 12 Volts G ~ Green 
NR - Neon, w/reslstor 24 - 24 Volts R - Red 

10- 110 Volts C - Clear 
20 - 220 Volts B - Blue 

Y~Yeliow 

EEM 1988 For manufacturers' sales offices, see yellow pages 8-1153 
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"The Touch of Brilliance 
in Panel Design" 

You need a solution! 
You need it soon! 
We can help you and we will. 
You need well packaged LED's. 
Standard bright? Super bright? 
Ultra bright? Multi chip? 

We got'em! 

High Rei? 

Waterproof? 

Oiltight? 

No Problem! 

Maybe you have a high voltage 
circuit in a Radio Frequency 
sensitive environment. We 
handle that in every shape 
and size. 

For the last 30 years 
The Sloan Company has 

been providing the finest 
indicator lights available. 

For military applications, 
it's important to know 

that all of our material 
and processes meet or 
exceed military specs. 

In the event that you don't see what you are looking 
for here, call us, you will find 
our staff most obliging. You 
will be pleasantly surprised 
to find how few you may 
have to order and how 
fast you can get them. 
Free samples and 
prototypes available. 
We will be glad for the 
opportunity to help you 
to find or develop the 
product you envisioned. 

The Sloan Company 
P.O. Box #367,7704 San Fernando Road, Sun Valley, CA 91353 
Phone: (213) 875-1123 (818)767-1729 FAX: (818) 768-8326 TWX: (910) 498-2250 

EEM 1988 For manufacturers' sales offices, see yellow pages 8-1155 
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~8~ The Sloan Company 7704 San Fernando Road, P.O. Box 367, Sun Valley, CA 91353 
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PANEL MOUNT FRONT RELAMP INCANDESCENT OR LED 

MODEL 102S __________________ ~ 

Utilizes the T-1 flanged-based incandescent lamp or LEO. An Internal 
silicone rubber pressure pad maintains electrical contact with the lamp 
and is an effective front-to-back of panel moisture seal. 

MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate QQ-N-290 Delrin per LP-392 
LENS-Lexan LP-393 Nylon MIL-M-20693 Aluminum 2024-T4 Anodize MIL-A-8625 
TERMINALS-Brass SAE 72 Tin Plate MIL-T-10727 
HOWE-Brass SAE 72 Nickel Plate QQ-N-290 Phenolic per MIL-P-15035 Nylon 

MIL-M-20693 

MODEL 102SI _________ ---, 

TERM INAL LUG 

This is the two-terminal version of the basic 102S Model. It Is created by 
the addition of special Insulating hardware (above) which includes a 
solder lug as the second terminal. 

NOTE I-Both the 1028 and the 10281 are available In four body styles: S-(above) 
provides a bright hex flange on the panel, SK-isa knurled flange, SS-a short 
low-profile hex, and SR-(above left) a _small, plain flange. 
NOTE 2-The 102S and 102S1 are avallillie In several lens styles: Q, aB, DSC, OS, 
STD. (Contact Factory) 
NOTE 3-The 102 series can be furnished in a waterproof verSion, and can be RF 
shielded. (Contact Factory) 

PANEL MOUNT FRONT RELAMP INCANDESCENT OR LED 

MODEL 855S __________________ ~ 

7/16 HEX NUT, 13/32 HEX 
3/8:32 THREAD 

Among the features of the 855 Series are. Small Mounting Size. Front 
Relamping • Interchangeable Lens Assemblies. Contact pressure is main
tained by a silicone rubber pressure pad which seals out moisture front 
to back of panel. Uses T-10/4 Flanged Base lamp, incandescent or LED. 

MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate QQ-N-290 
LENS-Butyrate LP-349 Lexan LP-393 Nylon MIL-M-2,0693 Aluminum 2040-T4 

Anodize MIL-A-8625 Brass SAE 72 Nickel Plate QO-N-290 
TERMINALS-Brass SAE 72 Tin Plate MIL-7-10727 
CODE COLLAR-Nylon MIL-M-20693 
HDWE.-Brass SAE 72 Nickel Plate QQ-N-290 Nylon MIL-M-20693 

Linen Base Phenolic MIL-P-15035 

MODEL 855S1 ___ --,-_____ ----, 

, 
1 

13/32 HEX 

TERMINAL LUG 

• SHOULDERED INSULATOR 
3/8-32 THREAD 

FLAT INSULATOR 

The 855S1 Model is the two-terminal version of the 855S Model. It is 
created by the addition of special insulating hardware (above) which 
includes a solder lug as the second terminal. 
NOTE: Available In lens styles-a, aB, osc, OS, STD, M, MS, 0, SE, DDS, U 
and I, see last page. 

MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate QQ-N-290 Nylon MIL-M-20693 
LENS-Lexan LP-393 Butyrate LP-349 Nylon MIL-M-20693 Brass SAE 72 

Aluminum 2024-T4 Nickel Plate QQ-N-290 Anodize MIL-A-8625 
TERMINALS-Brass SAE 72 Nickel Plate QQ-N-290 

PANEL MOUNT FRONT RELAMP INCANDESCENT OR LED 

O.OB,OS,OSC -
,./ 13/32 

I M.MS-

1fTf1mnT1T1~~-=--=-=:::::;'l 7/8 

1/2 
DIA. 

TERMINAL 7/16-32 - -dNS 
LUG HE~~UT THREAD RECEPTACLE 

A two-terminal, front-relampable indicator light designed to use the T-1 ~ 
midget flange based incandescent bulb or LED. An internal silicone
rubber pressure-pad maintains electrical contact inside the lamp' body. 
It also provides an effective moisture seal front to back. 
NOTE: Available In lenses styles: a, aB, osc, OS, M and MS. 

MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate QQ-N-2QO Nylon MIL-M-20693 Delrin per LP-329 
LENS-Lexan LP-393 Alum. 2024 Brass SAE 72 Anodize per MIL-A-8625 

Nickel Plate QQ-N-290 
HDWE.-Brass SAE 72 Nickel Plate QQ-N-290 
TERMINALS-Brass SAE 72 Tin Plate MIL-T-10727 

MODELS-121,122-123, 124·-------, 

rE~(~~ ~~~'Eif 
PANEL MAX. 
MAX. 

G5/ 16 1/4l 

I --1--. 
l1J{g~ 
~IA'I 

........ ,......-t-"'""1..f!' __ ==-..l 
5(16 HEX NUT LENS 
9/32 UNM THREAD SHROUD 

The 121 Model lamp holder is a two terminal, front relampable indicator 
light specifically designed for use with T-1 Midget Flange Based incan
descent or LED lamps. The 122 is a waterproof version of the 121. 
The Model 123 is the same but with the more conventional ~.-32 screw 
body. The 124 is the waterproof version of the 123. 
Available in lens styles: STB, STC, DS, DSC, QB, Q. 

MATERIAL & PROCESSES 
BODY-Alum. 2024 Anodize MIL-A-8625 Nylon MIL-M-20693 Delrin per LP-392 
LENS-Lexan LP-393 Alum. 2024 Brass SAE 72 Anodize per MIL-A-8625 

Nickel Plate QQ-N-290 
HDWE.-Brass SAE 72 Nickel Plate QQ-N-290 
TERMINALS-Brass SAE 72 Tin Plate MIL-T-10727 

8-1156 For manufacturers' sales offices, see yellow pages EEM 1988 
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PANEL MOUNT FIXED LAMP 

MODEL 857 __________________ ~ 
MODEL A 
857S 23/32 

857S-RESISTOR 1-3/32 

A sub-miniature fixed neon, offering optimum light dispersion and dIrec
tion. Uses, Hi-Brightness or other NE-2 Series unbased bulb with or 
without resistors. Mounted in a % dia. hole with resistor, the Model 857 
can be used directly on commercial line currents {H5 VACI. 

MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate QQ-N-290 General Purpose Phenolic 
LENS-Butyrate LP-349 
TERMINALS-Brass SAE 72 Tin Plate per M IL-T-l 0727 
HARDWARE-Brass SAE 72 Nickel Plate QQ-N-290 

PANEL MOUNT FIXED LAMP 
NEON OR INCANDESCENT 

MODEL 859 __________________ ~ 

Uses the T-2 un based neon lamp and long neon lamps without dropping 
resistor or with dropping resistor. It can also accommodate short neon 
lamps (AI C type) with or without reSistor. With reSistor the 859 Series 
can be used directly with commercial current (115 volts A.C.). Incan
descent unbased lamps (T-l or T-l%) can also be furnished. 

MATERIAL & PROCESSES 
LENS-Butyrate LP-349 
TIMNERMAN NUT-Carbon Steel Phosphate Oil Finish 

PANEL MOUNT FIXED LAMP 
LED 

MODEL 1L301 ________________ ~ F 3/4 MIN.--------j 

1/40-40 THREADED BODY I 

L -1 
CA~:~~: :~:H I 11111 I J~' 

1/16~ I-- ~L -
5/18 REX NUT~ ~;:.---Ll5/841 

LOCKWASHERJ 27/64~~~~..j 
Oesigned for applications requiring LED Indication without a lens. The 
1 L301 Model provides high brightness in the smallest threaded metal 
body available in the industry. Termination is by wire leads. Built-in 
dropping resistors allow these units to be powered from sources up to 
28 VDC. 

MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate QO-N-290 
HOWE-Brass SAE 72 Nickel Plate QQ-N-290 
TERMINALS-.02 Sq. Solid Cu. Tin plated for solderability 

PANEL MOUNT FIXED LAMP 
NEON OR INCANDESCENT 

MODEL 858 __________________ ~ 
1.1/32=a RETAINING CLIP 

PA~JC~AX. _:: §DIMS 1 
1i'1~ c:J 11/16 

~~~~~~----j~~T%;ERMIN~S J 
TINNERMAN NUT INSULATOR 

1---1/2--1 

Uses the T-2 unbased neon lamp or can be supplied with the T-l or T-l% 
unbased incandescent lamp. It accommodates long neon lamps (C2A 
Type) without dropping resistor built-in, as well as short neon lamps 
(AIC Type) with dropping resistor built-in. When resistor is built-In it can 
be used directly on commercial line current {115 volts A.C.I. For LED 
applications see note below. 
FOR LED APPLICATIONS LED can be supplied as a special in red, green 
and amber with or without built-in resistor. Voltage up to 28 volts 
available. (Contact factory). 

MATERIAL & PROCESSES 
LENS-Butyrate LP-349 
TERMINALS-Brass SAE 72 Tin Plate MIL-T-l0727 
TINNERMAN NUT-Carbon Steel Phosphate Oil Finish 
INSULATOR-General Purpose PhenoliC 

PANEL MOUNT FIXED LAMP 
NEON OR INCANDESCENT 

MODEL 862 __________________ ~ 

21/32 Jt RETAINING CLIP 

[
1/4 5/16 --;-t '1"3 DIMS. @ANELMAX'Il§Jl 

11-----1 ~ 
13/32 5/16 5/16 ~ 11/16 
DIA. DIA. I ~ 
! L.- .~.....l. 

TlNNERMAN NUT INSULATOR _1 LENS ~ TERMINALS 

L1I2-.J 

The 862 series accommodates short (A1C) neon lamps only with no 
reSistor built in. Useful where space is limited behind the panel and 
offers wire wrapTM terminals for soldering. 

MATERIAL & PROCESSES 
LENS-Butyrate LP-349 
TERMINALS-Brass SAE 72 Tin Plate MIL-T-l0727 
INSULATOR-General Purpose Phenolic 
TINNERMAN NUT-Carbon Steel Phosphate Oil Finish 

PANEL MOUNT FIXED LAMP 
INCANDESCENT tiLED 

MODEL 105S/1L5S ___________ ---, 

1/8 MAX. 
PANE i 1/ 2L15/84tj3/16 

JMAX 

~II ~DIA. ..5DIA·l 
1/4 HEX NUT 10-32 THREAD 

Featuring a T -1 unbased commercial or MIL-Spec. lamp. Standard unit has 
two V2" long leads. Longer leads furnished upon request. RFI shielding 
and waterproofed version available. The 1 L5S is the LED indicator model. 

MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate QQ-N-290 
LENS-Lexan lP393 Nylon MIL-M-20693 Aluminum 2024-T4 Anodize MIL-A-8625 
HDWE.-Brass SAE 72 Nickel Plate OO-N-290 
TERMINALS-32 AWG Solid Cu. 

EEM 1988 For manufacturers' sales offices. see yellow pages 8'1157 
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PANEL MOUNT FIXED LAMP 
INCANDESCENT I LED 

MODEL 106S/1L6 ____ ~ __ ..., 

~17/~%-;9/3~ 
. iPANE MAX·l 

MAX. --~ 

. i ' I 7/16 DIA. 

.- ' , 3/16 DIA. . 
__ i I 

1116 DIA. ~ I -'cMAX 

CONTACT : 
3/8 HEX NUT .. - ---- ----'-

LOCKWASHER 5/fs_i£~~~~A~ENS 

Specifically designed for use with T-1 unbased MIL-Spec., commercial 
incandescent or LED light source. Can be installed from front or rear of 
panel. 
The light source in Model lL6 is a special high bright T-l% LED 
protruding from a metal body. No lens is provided. Built-in dropping 
resistors allow these units to be powered from sources up to 28 VDC. 
NOTE: The lL6is available In red only. 

MATERIAL & PROCESSES 
BODY IHEX NUT IRD NUT-Brass SAE 72 Nickel Plated QQ-N-290 
TERMINALS-Brass SAE 72 Tin Plate MIL-T-l0727 
LENS-Lexan LP-393 Nylon M IL-M-20693 

PANEL MOUNT FIXED LAMP 
LED 
MODEL 2L501 ________ ---. 

I----35/64------t-7116 ~ 

I IPANEL ... ,..3/64 I 
1"-1/2------1 :~r-.. -j13/64 

L_J_JATHO~E, I I:" --+: -~1 
.10 1 15116 DIA. 
,- 7/3201A,! (B/4 .025 CO. ---' -

15/64 'WIR~O~~~PTM ~ INT~~~~~~~6~~i~~'ifw~~~~R 
FLAT WASHER 

This Series incorporate a red, green or amber T-1 size LED in an all-metal 
threaded body. Available with wire leads or wire wrapTt .. terminals. Two 
kinds of color contrast lenses are provided. When unlit, the white or clear 
lens material alone is visible. When lit, the color LED shows through 
plainly, giving the appearance of a lens which changes color. 
Built-in dropping resistors allow these units to be powered from sources 
up to 14VDC. • 
Available with either a round body or flat sided "0" body for consistent 
terminal location and ease of tightening. 'Gardener-Denver 

MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate per QQ-N-290 
LENS-lexan LP-393 Nylon M I L-M-20693 
TERMINALS-Phosphor Bronze % Hard Tin Plate per MIL-T-10727 

Wire per MIL-W-16878 24 AWG Solid Cu. 26 AWG Stranded Cu. 
HDWE.-Brass SAE 72 Spring Steel per Mll-W-6986 Nickel Plate per QQ-N-290 

PANEL MOUNT FIXED LAMP 
HI-BRIGHT LED 

MODEL 2L7/2L703 _______ ---, 

Utilizes a T-W. HI-Bright LED. Permits 1800 visibility, up to 50 mcd. The 
lens incorporates Fresnel rings and flutes which allow maximum distribu
tion of light output. Also available with plain lens (no flutes or rings). 
Termination is by wire leads or wire-wrapTM post. BUilt-in dropping resis
tors allow these units to be powered from sources up to 28 VDC. 21703 is 
waterproof version bodies can be round or "0" type. 

MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate per QQ-N-290 Nylon per MIL-M-20693 
LENS-Lexan per LP-393 
TERMINALS-Phosphor Bronze-% Hard Tin Plate per MIL-T-l0727 

Wire per MIL-W-16878 24 AWG Solid Cu. 26 AWG Stranded Cu. 
HDWE.-Brass SAE 72 Spring Steel per Mll-W-6986 Nickel Plate per QQ-N-290 

T-1 UNBASED INCANDESCENT/LED 
PANEL MOUNT FIXED LAMP 
MODEL 109/1L9 ________ ---. 

.090 ±.005 .07 ±.02 i BODY 10-32 UNF-2A n r1 
I 10o;r rl f.1!8 TYP ~T 

PANEL- I=~~~ =~~~ I II 1.
31 

THICKNESS~· I I 
;':~N~ ~1/32 f..,---2±Y2--............ -.360--l~.02 

The new flush mount design can be used only with any T -1 size LED or 
incandescent lamp, including the new super bright LED which gives 
luminous intensity and color never before possible in the T-l size. LED 
colors include red, green and amber with red, green amber, clear and 
white transparent and translucent lens, and are available with or without 
a resistor and RFI shielding. 
The incandescent models offer the brightness and variety of incandescent 
colors, including red, green, amber, blue, white and clear with either 
transparent or translucent lens, and the option of RFI shielding. 

MATERIAL & PROCESSES 
BODY-Brass SAE 72 NicKel Plate QQ-N-290 
LENS-Lexan LP-393 
TERMINALS-26 AWG Stranded Cu. MIL-W-16878 24 AWG Solid Cu. MIL-W-16878 
HARDWARE-Brass SAE 72 Nickel Plate aQ-N-290 

PANEL MOUNT FIXED LAMP 
LED 

MODEL 2LOO1 ________ ----. 

1-35/64 j--7/1F,f21/64'"1 

~
-1l2 MAX. PANEL THICKNESS 

i 3164 I 3/16 
CATHODE -- - - --, 

i (-1 I i 23/64 
10-1- II 5/16 DIA 
.-- DlA~ I 0/41 'WIREWRAPTM _.....=Ll 

1 POSTS HEX NUT 12-40 THREADED BODY 

. 15/64 .025 so. / INTERNAL TOOTH LOCKWASHER 
_J FLAT WASHER 

The 2L601 Model incorporates a red, green or amber T-l % size Hi-Bright 
LED in an all-metal threaded body, suitable for panel mounting. Large 
lens permits 1800 visibility, up to 50 mcd. Termination is by wire-wrap'M 
posts, or wire leads. Lenses available in transparent material for head-on 
viewing or translucent material for side viewing. Built-in dropping re
sistors allow these units to be powered from sources up to 14 VDC. Bodies 
come round or in flat sided "0" for ease of tightening and consistent 
terminal location. 'Gardener-Denver 

MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate per QQ-N-290 
LENS-Nylon per MIL-M-20693 or lexan per LP-393 
TERMINALS-Phosphor Bronze-:Y4 Hard Tin Plate per MIL-T-l0727 

Wire per MIL-W-16878 24 AWG Solid Cu. 26 AWG Stranded Cu. 
HDWE_-Brass SAE 72 Spring Steel per MIL-W-6986 Nickel Plate per QQ-N-290 

PANEL MOUNT FIXED LAMP 
LEDIINCANDESCENT INEON 

MODEL 5L201/502 _______ ---. 

, r21/32 MAX'h [~1~1 

~r~64 -.121/64 ·I~ IMM~~l' t;j:n._~~::F 
5/16 DLIA. :, . . 0 

. @~/3~J 
, LENS-FLAT -LENS> T 

DOMED 

These rugged aluminum cartridges incorporate LED, incandescent or neon 
light sources. Termination is by stainless steel pins suitable for use with 
a solder lug socket connector, wire wrapTM post adapter or lead wire 
terminal connector. 'Gardener-Denver 
lens styles are flat or domed in transparent or translucent material. All 
lenses are furnished with fresnel rings for maximum distribution of light 
output . 

MATERIAL & PROCESSES 
BODY-Aluminum 3003 Anodize MIL-A-8625 
LENS-Butyrate LP-349 Lexan LP-393 
TERMINALS-Stainless Steel 
HDWE.-General Purpose Phenolic Brass SAE 72 H.T. Spring Steel (Not shown). 

B'1158 For manufacturers' sales offices, see yellOW pages EEM 1988 , . 
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~e~ The Sloan Com pany 7704 San Fernando Road, P.O. Box 367, Sun Valley, CA 91353 
••• "THE TOUCH OF BRILLIANCE IN PANEL DESIGN" (213) 875-1123· TWX 910-498-2250' FAX: (818) 768-8326 

CIRCUIT BOARD MOUNT FRONT RELAMP INCANDESCENT OR LED 

MODEL 101 
PARALLEL MOUNT _________ --. 

r---21/32---r r1/4l 
~r-23/64-.. II ... ~j'UIA·hl· --r 

~~DIA.! ~ 

!;;-j- BEZEL ~-l'/'6 l ~ -BOllY r- I I PINS -I \..- .025 DIA. 

1/32 l--i--.l0 1/B 

Designed specifically for printed circuit board mounting. Uses any T-1 
flange based lamp. 

MATERIAL & PROCESSES 
BOOY-General Purpose Phenolic Nylon MIL-M-20693 
LENS-Lexan LP-393 Nylon MIL-M-20693 Aluminum 2024-T4 Anodize Mll-A-8625 

Brass SAE 72 Nickel Plate per 00-N-290 
TERMINAL PINS-Brass SAE 72 Tin Plate MIL-T-20727 Berylium Copper 

MODEL 111 
PERPENDICULAR MOUNT _______ -, 

rr "
4 

fj:53/64a .082 9/64r 27/6411- 9/32 

.10 I LENS 

L-I T~ Cll~ II> I BD~ 
.10 I II> 1/4 7I32DIA.j 
,- ~ .l.. ----.L 

.025 ~ ~ BODY PINS BEZEL ~-l1/16 
DIA. 
TYP. 

Same features as 101 Model but unit mounts perpendicular to surface of 
printed circuit board. 

MATERIAL & PROCESSES 
BODY-General Purpose Phenolic Nylon Mll-M-20693 
LENS-lexan LP-393 Nylon Mll-M-20693 Aluminum 2024-T4 Anodize MIL-A-8625 

Brass SAE 72 Nickel Plate per 00-N-290 
TERMINAL PINS-Brass SAE 72 Tin Plate MIL-T-20727 Berylium Copper 

CIRCUIT BOARD MOUNT FRONT RELAMP INCANDESCENT OR LED 

MODEL 864 
PARALLEL MOUNT _________ -, 

Q8 Lens Shown 

r-- 41/64 ------r--17/32--j r--1/2--j 

,ttl Th:~ylo! 
9/64 7 If~ 7 LENS 
11 BODY I SHROUD 1/64 PINS L J 

1.--.50--1 5/64 SPHERICAL R .30 

Mounting Pin Dla. 1/32 

Designed specifically for printed circuit board mounting. May be used 
where illumination is need for the circuit board area as well as enuncia
tion thru a panel. 
Lens styles available in two diameters: ?1l' (7 series) a7, aB7, OSC7, DS7 
and Y2" diameter (8 series) aB, OB8, OSC8, DS8. 

MATERIAL & PROCESSES 
BODY-Brass SAE 72 General Purpose Phenolic linen Based Phenolic MIL-P-15035 

Nylon Mll-M-20693 Nickel Plate aO-N-290 
LENS-Lexan LP-393 Nylon MIL-M-20693 Brass SAE 72 Aluminum 2024-T4 

Nickel Plate aQ-N-290 Anodize MIL-A-8625 
TERMINALS-Brass SAE 72 Tin Plate MIL-7-10727 Phosphor Bronze aQ-W-321 

T-1 MIDGET FLANGED BASE LED 
MODEL 4L001 ________ --. 

1/8 DIA. E23/64iT 
5/32 DIA.I1 '7/ 641 1/64 

3/16 CIA. tt± -----
(ANODE) [tL~~""~,,, 

LED INSULATION 
BASE (CATHODE) 

The 4l001, available in diffused lens material is the Sloan T-1 based LED 
designed to offer diode reliability as a replacement unit in T-1 hardware. 
When maximum light output is desired using based LEOs in indicator 
applications, it is recommended that the lens be of transparent material 
with Fresnel rings. If translucent material is desired, then the lens should 
be without Fresnel rings. 

MODEL 874 
PERPENDICULAR MOUNT _______ -. 

Q7 Lens Shown 

9/64 
1/2 ----j r I -., c41/64--r--

TD'~2-=1 <_[I I j! -j !-1/8 

ill ill Dt .7:
1 

, 

Lj ~ BODY 

o~~ 7/16 

I :64 j DIA. 

B~EL LENS 
.30 5/64 

Mounting Pin Dia. 1/32 

Same features as 864 Model but unit mounts perpendicular to surface of 
printed circuit board. Also available in two lens sizes. 

MATERIAL & PROCESSES 
BODY-Brass SAE 72 General Purpose Phenolic linen Based Phenolic MIL-P-15035 

Nylon MIL-M-20693 Nickel Plate aa-N-290 
LENS-Lexan LP-393 Nylon MIL-M-20693 Brass SAE 72 Aluminum 2024-T4 

Nickel Plate aa-N-290 Anodize MIL-A-8625 
TERMINALS-Brass SAE 72 Tin Plate MIL-7-10727 Phosphor Bronze Oa-W-321 

T-1 3.4 MIDGET FLANGED BASE LED 
MODEL 5L001 ________ -----, 

1-----5/8 MAX.~ 
I j'7/64\ 

",CO [ft Mtl ~. 

L ~\(ANODE) 
CTR CONTACT 

17132 MAX. BASE (CATHODE) 

The versatile T-1o/4 based LED is available in red, green or amber. Viable 
voltage range is 2.1 volts to 28 volts with power dissipation up to 400mW. 
Built-in dropping resistors allow these units to be powered from sources 
up to 28 VOC. The higher voltage capability permits the Sloan T-1% 
based LED to be used as direct replacement for incandescent bulbs in 
applications where light intensity is not critital but diode reliability is 
required_ 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1159 



2460 LAMPS, LIGHTS. & INDICATORS 2460 

QO. S c ·a. The· loan ompany 7704 San Fernando Road, P.O. Box 367, Sun Valley, CA 91353 
-.. "THE TOUCH OF BRILLIANCE IN PANEL DESIGN" (213) 875-1123· TWX 910-498-2250' FAX: (818) 768-8326 

GENERAL INFORMATION: 
• RFI Shielding available with virtually all models. 
• It is wise to avoid using blue or green lenses with neon lamps. 
• It is also wise to avoid using blue lenses with LED lamps. 
• Ultra-bright, multichip and other exotic lamps available. 
• All materials meet or exceed applicable military specs. 

HOW TO ORDER 
Example 
LED 2L5 RL DL 5/20 

T I I T 
Model No. Lens Color Lens Style Voltage/ current 

Transparent Domed 
Red Fresnel 
Lexan 

INCANDESCENT OR NEON 
8558 A STD. 327 
-r T T T 

Model No. Lens Color Lens Style Lamp Type 
Amber Standard 
Gen. Purpose 

INCANDESCENT LAMP ELECTRICAL 
SPECIFICATIONS 
T-1 LAMPS 

CURRENT LIFE INDUSTRY 
LAMP VOLTS (rnA) MSCP (KHRS.) STD. NO 
FB60 5 .060 .050 100 685* 
FB59 28 .024 .150 16 -
FB44 18 .028 .150 10 -

*MS-24515 

LAMP VOLTS 
WITH A.C. OR AMPS WATTS 

RESISTOR D.C. NOMINAL NOMINAL LIFE RESISTOR 
A1B 105-125 .03 1/25 25,000 220K 
A1C 105-125 1.2 1/7 25,000 47K 

A9A (NE-2E) 105-125 0.7 1/12 25,000 100K 
C2A (NE-2H) 105-125 1.9 1/4 25,000 30K 

NOTE: A1C and NE2H are high brightness. Other lamps available. 
Life figures for A.C-Life at D.C. V2 A.C. (Approx.). 862 
Series cannot be supplied with resistor. We suggest that you 
do not order neon with Green or Blue lenses. 

IMPORTANT: The lamps shown represent the most popular types 
normally requested. MANY OTHER LAMPS ARE AVAIL
ABLE-PLEASE· CONTACT FACTORY. 

COLOR TABLE 
LENS GENERAL 

MATERIAL LEXAN LEXAN PURPOSE BUTYRATE 
Color Transparent Translucent Translucent Transparent 
Red RL RLUC R RTP 

Green GL GLUC G GTP 
Blue BL BLUC B BTP 

Amber AL ALUC A ATP 
Clear CL - CTP 
White - WLUC~ W W 

LED LAMP INFORMATION 
We have virtually any LED you want. The two basic sizes are T-1 and T-1'14 
with flanged bases. The brightest varies with color, with green lowest to red 
highest. To order extra or super bright lamps simply add 01 or 04 to the 
model number One more suggestion do not order LEDs with blue lenses 

NO. LAMP TYPE T-1 T·1'14 
Standard-Bright 2 mcd 3-8 mcd 

01 Extra-Bright 8·18 mcd 15·18 mcd 
04 Super·Bright 20 mcd 60·80 mcd 

IMPRINTING 
Lenses may be hot stamped, engraved, or opaqued and engraved so that the 
character only is displayed. 
The chart below designates type size available for hot stamping Size of lens 
determines size of type that can be used. 

ACTUAL SIZE 
TYPE WIDTH HEIGHT 

2 Pt .050 .060 
6 Pt .060 .080 
8 Pt .080 .110 

10 Pt .090 .120 
12 Pt .110 .160 

NOTE: For other size type, contact factory. 

LENS STYLE 

QB 

DSC 

os 

STD 

M 

120 SERIES 

STB 

STC 

QB 

Q 

STYLES 

FLAT 

DOMED 

~.",~, 
~ 

• 
B·1160 For manufacturers' sales offices. see yellow pages 

Clear anodized bezel allows 
1800 visibility. 

Same as Q lens except with 
black anodized bezel. 

Clear anodized bezel prevents 
sidelight emission. 

Same as DSC iens except with 
black anodized bezel. 

Full 1800 visibility. Maximum illumination. 

Large lens for maximum visibility from all 
angles. Engineered to offer the most 
uniform light distribution. 
Full 1800 visibility. 

Same as M lens except with 
black anodized bezel. 

Skirted lens covers metal parts for neat 
panel appearance. Large lighted surface 
assures positive indication. 

Edgelight for plastic panels. Small 
diameter light gasket minimizes 
wasted panel space. 

DIMMER: Rotating outer coliar changes 
light output from full to minimum. 
Rotation to dim can be clockwise or 
counter-clockwise. Easy adjustment 
with gloved hand. 

UNLIMITED: Has no lens to diminish 
light output. Specifically suited to 
T -1'14 flanged based LED for 
maximum light output. 

Full 1800 visibility. Maximum Illumination. 
Black bezel. 

Full 1800 visibility. Maximum illumination. 
Clear bezel. 

Black anodized bezel allows 
1800 visibility. 

Same as OB lens except with 
clear anodized bezel. 

NOTE: Lens style may be flat or domed. 
plain or lensed, meaning that the lens is 
provided with internal concentric rings 
on the inner face and flutes on the sides. 
thus giving better light distribution. 

EEM 1988 
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~ 

Ask us for solutions to your 
product lighting needs. 

SoLiCo pilot lights, indicator lights and lighted push
buttons come in a wide variety of styles and sizes 
for a broad range of products and applications. Give 
us your panel depth, required hole size, mounting 
method, lens size and style, material, and termina
tion. Chances are, we'll have an inexpensive stan-
dard part for your needs. We'll even send you a free 

sample on request. 
Series 8000 Snap-in Indicator 

Lights. Real time savers. Snap into 
.375/1 hole from front of panel. 

Pre-wired leads. Red, green, 
yellow or amber LED's. Red 
or green neon. Lens bodies 
domed or flat, translucent or 
transparent. Bright, quick, 

easy. 
QM-100 Snap-in Indicator Lights. Lens fits 

through panel front. Lamp snaps 
to it from back. Pre-wired 6" 

leads. Standard, blue or green 
neon lamp. 41ens shapes, 6 
colors. Rated at 125-250V. 
'i\l(@ 

Taiko K16 Series Lighted Pushbutton 
Switches. Incandescent or LED. In 

momentary, maintained, and indi
cator styles. Solder lug termi-

nals, independent lamp 
terminals, and T1 BiPins 
for durability. Round, 
square, or rectangular. 
Lenses clear or in 5 colors. 
1, 2, 3, or 4-pole double
make/double-break con
tacts. Fit %/1 round hole. 

Special items and special assistance, too. Con
tact our factory sales department for quick solutions 
to unique lighting demands. Technical aid is always 
available to help you find the 
light that's best for your ap
plication. To find out just 
how many ways SoLiCo 
can help you see the 
light, call for our 
full-line brochure
(203) 527-3092 

SaLlea 
Sorenson Lighted Controls, Inc. 75 Locust Street, Hartford, CT 06114 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1161 
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TOGGLE SWITCHES 

~~: h' "Dr.: ' , • -:i 
~ '1 

PHOTOELECTRICS 

RELAYS 

LIQUID LEVEL 
CONTROLS· 

•

. ~r 
. -

" ". 

SOLID STATE 
RELAYS 

TERMINAL BLOCKS 

TEMPERATURE 
CONTROLS. 

TIMERS 

8·1162 

LAMPS; LIGHTS, & INDICATORS 246Q 

WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE ordera placed by 3:00 p.m. are shipped the same day. • BECAUSE of our excellent value-Added Service • 
• BECAUSE we have over 8,000,000 relays & switches In stock. • BE.CAUSE of our Just-In-Time Program. 

(213) 452·1229 
RELAYS SWITCHES TIMERS 

BUD Aleph International Acro ATC 
Allied Controls Alco Agastat 
American-Zettler American Switch Amperlte 

CIRCUIT BREAKERS Aromat Aromat Antex 

Airpax AT&T Arrow Hart Crouzet 

Aromat Bosch Carlingswitch Eagle Signal 

Carlingswltch C.P, Clare C&K Guardian 

Heinemann Coto EECO Industrial Timer 

Potter & Brumfield Crydom Controls Electro-Mech Magnecraft 
EAC Electronic Comp, Group Master Electronics 
Elec-ll'ol Greyhill Midtex 

CONNECTORS & 
Fujitsu landls&Gyr National Controls 
Gordos Linemaster Omro" 

SOCKETS Grayhill Master Specialties Potter & Brumfield 
Amphenol Guardian McGill SSAC 
Aromat Hi-G Mlcr08wltch Struthers-Dunn 
Curtis ldec Omron Syracuse Electronics 
Custom Connector ITT Oslo 
Idec line Electric OTTO 
lumberg Magnecreft Saia RESISTOR NETWORK 
Master Electronics Maater Electronics Unimax Beckman Ind. 
Potter & Brumfield MEC 
Souriau Midtex 

INDICATORS, Vernitron-Beau Omron 
Welcon/Wells Potter & Brumfield LAMPS & LED TRIMMERS & POTS 

RBM Idec Beckman Ind. 

Schreck 101 

COUNTERS Siemens lEE 
JKl SOLENOID Engler Sigma. 
leecraft Standex Dormeyer Hecon Lumex 

IVO Stantel Guardian 

Kessler-Ellis Struthers-Dunn Stanley line Electric 

Master Electronics Telemecanique Sylvania 

Omron Theta-J 

Redington Triridge INDUCTORS TERMINAL BLOCKS 
Red lion Jeffers Beau 
Sodeco/Maxmar FUSES Microtren Buchanan 
Stemco Bussmann Stancor Curtis 
Veeder-Root LltteHuse ll'lad Electrovert 

Underwriters Safety Kulka 

PHOTOELECTRIC Magnum 

DIODES HARDWARE & Marco 
WIRING DEVICES Aromat RDI Generallnstr. 

Aavld Dolan-Jenner Underwriters Safety 
Buchanan 

Electro Vernltron-Beau 
Electrovert 

Omron 
FANS Harvey Hubbell 

Photoswltch/ AB 
Aromat Skan-A-Matlc 

H.H.Smith TRANSFORMERS U.S. Toyo Modor Dormeyer 
PROXIMITY Mlcrotren 

KNOBS Agastat Stancor 
FILTERS Cosmo/Kurz-Kasch Electro Thordarson 

Curtis Raytheon/Panel Products Omron ll'lad 

OVER 8,000,000 RELAYS & SWITCHES IN SrOCK 
MAILING ADDRESS 

• 
PHYSICAL ADDRESS 

MASTER DlmlBU1URS MASTER DImIBU1URS 
P.o. Box 25662 1301 Olympic Blvd. 

Los Angeles, CA 9002&.0662 Santa Monica, CA 90404 
FAX (213) 399-8600 Telex: 182041 MASTER SNM 

t) til ~ "~ 
PADDLE SWITCHES TRANSFORMERS TIMERS COUNTERS FANS 

ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

For manufacturers' sales offices, see yellow pages 

CIRCUIT BREAKERS 
FUSES & FUSEHOLDERS 

KNOBS 

LAMPS & LEDS 

SWITCHES 

• RELAYS 

INDICATOR LIGHTS 

~~; .. 0' ' 

SOLENOIDS 

SOCKETS 

PUSHBUTTON 
SWITCHES 

PROX.IMITY CONTROLS 

EEM 1988 
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SYLVANIA Miniature 
Lighting 

LAMPS, LIGHTS, & INDICATORS 

GTE Products Corporation 
West Main Street, Dept. EM, Hillsboro, NH 03244 

MINIATURE, SUBMINIATURE AND MICROMINIATURE LAMPS 

Lamp 
Ho. Voltl Amp. 

M.S. 
C.P. 

~;~ 
PR4 
PRe 
PR7 
PR12 
PRll 
PRlI 
is' 
7C7 
12 
U 
14 
15 
27 
11 
41 
41 
44 
45 
4C 
47 
41 
4' 
51 
53 
53" 
55 
57 
57" 
CJ 
17 
II 
12 
17 
II 
It 
n 
112 
121 
11' 

'''"'''' 

~~.'-UJ01ir 
:ll,8monMIN 
~-

I 'Ig. I 

~:m 
B-3t:'. 

~:m 
B-3 U 
~:i~ 
8-6 
C-7 
G-:IYz 
G-3~ 
g:~~ 
G-4V, 
G-4~ 
T-3Y" 
T-3\4 
T-31,4 
T-3\4 
T-3\4 
T-3\4 
T-3\4 
T-3\4 
G-3~ G-3 
G-3~ 
g:!~ 
G-4Vz 
G-6 
G-6 
G-6 
G-6 
S-8 
S-8 
G-6 
S-8 
TL-3 
G-3Yz 
G-4Yz 

2.38 
3.57 
2.33 
2.47 
3.7 
5.95 
4.75 
7.2 

120 
115-125 

6.a 
3.7 
2.47 

14.4 
4.9 
6.15 
2.5 
2.5 
6.3 
3.2 
6.3 
6.3 
2.0 
2.0 
7.5 

14.4 
14.4 

7.0 
14.0 
14.0 

7.0 
13.5 
6.5 
6.5 
6.8 
6.8 

13.0 
12.8 

1.2 
1.25 
1.25 

.50 

.50 

.27 

.30 

.30 

.50 

.50 

.55 
6W 
7W 
.15 
.30 
.30 
.W 
.30 
.30 
.50 
.50 
.25 
.35 
.25 
.15 
.06 
.06 
.22 
.12 
.12 
.41 
.24 
.24 
.63 
.59 

1.02 
1.02 
1.91 
1.91 

.58 
1.04 
.22 
.30 
.60 

. 80 
1.50 

.40 

.45 

.90 
3.10 
2.20 
5.5 

'::is 
.98 
.50 
.91l 

1.4 
2.0 

.50 

.50 

.90 

.50 

.90 

.52 

.04 

.04 
1.0 
1.0 
1.0 
2.0 
2.0 
2.0 
3.0 
4.0 
6.0 
6.0 

15.0 
15.0 
6.0 

15.0 

':io 
.20 

NEON GLOW INDICATOR LAMPS 
Elt. 

CI,· Rn. 
cult (K-

Lamp Ho. Built Volt. ohms) FI 
HE-2 (AlA) T-2 105-125 150 38 
HE-2A (A2A) T-2 105-125 220 38 
HE-2V (A2B) T-2 105-125 100 38 
HE-2E (A'A) T-2 105-125 100 38 
HE-51 (B1A) T-3\4 105-125 220 a9 
HE-51H (B2A) T-a1,4 105-125 27 39 
HE-45 (B7A) T-4~ 105-125 None 4:1 
HE-47 (BIA) T-4' 105-125 30 44 
HE-2H (C2A) T-2 105-125 30 38 
HE-2D (C7A) T-2 105-125 100 40 
HE-2J (C'A) T-2 105-125 30 40 
HE-58 (J'A) 8-11 210-150 None 47 

xL 8l 
100 303mm 

U 
JFIg.3. 'Ig.38 

FI, 
15 
15 
15 
15 
15 
15 
15 
15 
25 
30 
16 
17 
17 
16 
19 
19 
12 
13 
1:1 
13 
12 
la 
12 
1:1 
1M 
1M 
18 
20 
20 
2U 
21 
21 
21 
26 
31 
29 
21 
31 
II 
17 
19 

Lamp 
Ho. Built Volto Am ... 

151 T-3 y. 14.0 .24 
111 T-3 \4 14.0 .19 
UI T-3 \4 14.0 .35 
154 T-3 \4 14.0 .27 
222 TI.-3 2.25 .25 
1'1 G-5 28.0 .17 
112 G-S 28.0 .17 
lOS G-6 28.0 .30 
liS 8-8 28.0 .51 
It? S-8 28.0 .67 
I.. 8-8 28.0 .67 
lit S-11 28.0 .9 
311 T-3\4 28.0 .17 
127 T-Il:'- 28.0 .04 
121 T-IE 6.0 .20 
JJI T-IH 14.0 .08 
JJl ,T-Il" 1.35 .06 
JJ4 IT":lil'f. 28.0 .04 
144 l'f. 10.0 .014 
112 T.Il'f. 14.0 .08 
117 T-1l''- 28.0 .04 
III '1'-1 Yo 28.0 .04 
C" T-l 5.0 .06 
"2 '1'-1 5.0 .06 
CU '1'-1 5.0 .06 "5 '1'-1 S.O .06 
7U '1'-1 5.0 .075 
714 '1'-1 5.0 .075 
715 T-1 5.0 .115 
711 T-I 5.0 .115 
1111 B-6 12.8 .94 
1 .. 4 B-6 12.8 .94 

M.S. 
C.P. FI,_ 
2.0 14 
1.0 14 
3.0 14 
2.0 14 

:i:O' ~l 
3.0 24 
6.0 21 

15.0 31 
21.0 31 
21.0 29 
32.0 33 

3.5 13 
.34 6 
.34* 6 
.5 6 
.006 6 
.34 7 
.004 6 
.30 6 
.30 6 
.30 6 
.03 :l 
.029 4 
.05 3 
.048 4 
.09 3 
.08 4 
.15 :I 
.132 4 

15.0 27 
15.0 28 

1114 S-8 12.8 1.80 32.0 32 

1'1-0~7''-+S~-~8--~~:~~:~~-4~I:~~~~-+~3~;:~~~~~291 
llU RI'-II 6.2 3.91 32.0 34 
115' 8-8 12.8 2.10 32.0 31 
1157 S-8 12.8 2.10 32.0 32 

14.0 .59 3.0 

NEON GLOW 
CIRCUIT COMPONENT LAMPS 

Lamp No. Bulb 

Start. Nom. 
Volts Cur. 
(DC) (mA) Fig. 

38 
38 
38 
38 
38 

Lamp 
Ho. Built 

117' S-8 

1113 
IUS 
1445 
1447 
1"5 
17C' 
1714 
lIU 
1115 
llU 
111. 
1121 
IIU 
1147 
115. 
11M 
1 • ., 
1 .. . 
1 .. . 
1111 
11.1 
11" 
2112 
2112 
2117 
1112 
lin 
•• 11 .In 
7152 
n27 
7321 
n" nl2 
nl7 
7Ill 

RI'-ll 
RI'-II 

g:i~ 
+j~ 
T-IH 
T-3Vc 
'1'-3\4 
T-3Y. 
'1'-3\4 
T-3\4 
T-3\4 
T-3\4 
'1'-3\4 
'1'-3\4 +:m 
T-3\4 
T-3\4 
'1'-3\4 
G-4!1 
T-ljJ. 

+:l~ 
'1'-1 

i:~ 
'1'-1 
'1'-1 
T-I'Hh 
T-IHIJ. 
T-l 
T-l~ 
+:l~ 

Volt. 

12.8 
14.0 

5.5 
12.5 
14.4 
18.0 
28.0 
28.0 

6.0 
14.4 
14.0 
13.0 
28.0 
28.0 
28.0 

6.3 
5.0 

28.0 
10.0 

7.0 
14.0 
14.0 
14.0 
14.0 
14.0 
14.0 
28.0 

5.0 
5.0 

28.0 
28.0 

5.0 
28.0 
6.0 

10.0 
14.0 
28.0 

1.35 

Am ... 

1.34 
.59 

6.25 
3.0 

.135 

.15 

.30 

.04 

.20 

.10 

.20 

.33 

.04 

.10 

.07 

.15 
.09 
.17 
.014 
.50 
.27 
.24 
.33 
.27 
.10 
.08 
.04 
.06 

:8il l .115 
.04 
.20 

.
014

1 .08 
.04 
.06 

M.S. 
C.P. 

21.0 
6.0 

50.0 
50.0 

.7 
1.5 
6.0 

.34 

.60 

.86 
1.4 
3.0 

.34 
1.6 
1.0 

.38 
.25 

3.0 
.004 

2.0 
2.0 
2.0 
2.0 
2.0 

.5 

.30 

.30 
.05 
.05 
.15 
.15 
.15 
.34 
.6 
.004 
.30 
.30 
.006 

Fla. 

29 

34 
34 
1M 
17 
22 

5 
5 

13 
13 
13 
13 
13 
13 
13 
13 
13 

5 
13 
13 
13 
13 
20 

5 
5 
5. 
2 
I 
3 
4 
2 
8 
8 
8 
8 
8 
8 

NE-9Sj4ABI NE-B1 SAG) 
NE-76 SAG-A) 
NE-83 5AH) 
NE-BS 5AJ) 
NE·4(BAB) 

T·2 
T·2 
T·2 
T·2 
T·2 
T·2 

120·150 
64-80 
68-76 

60·100 
55-90 
60·90 

0.5 
0.3 
0.4 
5.0 
1.5 
0.3 

~_ r--:~::-~I 

l ~r _J J ~.~ I 
Fig. 40 'Ig. 42 Fig. 43 Fig . .. 

FOR OUR COMPLETE CATALOG #206, CALL GTE MARKETING SERVICES, 
1-800-828-7280, IN NY STATE, 1-800-462-1075 
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GTE Products Corporation SYLVANIA Miniature 
Lighting (Cii~ West Main Street, Dept. EM, Hillsboro, NH 03244 

SINGLE SOCKET ASSEMBLIES FOR T·2 SLIDE BASE INDICATOR LAMPS 
Part 

Numlltr Description 
Available sockets include P N 30153 (round flange) and PN 30151 (rectangular 
flange), Sockets may be used with or without colored lens cap covering end of 
bulb which extends 18" beyond .09" flange. Socket P N 30153 (round ftange) 

can also be used with round (.70" dia. x .48" high) or square (.70" X'.4B" -irni1Ii-;i;0~~;i!~h.;;.;-1 
high) lenses. Both sockets 1.14" M.O.I'. Mounting hole, .50" dia. Sockets 
accept 1-2 lamps rated at 4,5,6, 10, 13, 14, 16, 18, 24, 28 or48 volts. 

jJ. 

I 

~@ 

End W-

I , 
PIN 30151 30153 With End 

No. of //h ~ 

I 
DIKriptlon ontlcls 

Both sides commo 2 
One side common 3 

" Individual contacts 4 11II .,11 

STRIP SOCKET ASSEMBLIES FOR T·2 SLIDE BASE INDICATOR LAMPS 

Illustration is of strip of 12 sockets complete with T-2 Slide Base Indicator Lamps and end caps. 

End cap. (*). red 
End cap. (*). yellow 
End cap. (*). white 

Ig~ ~~~: ~:l: gi~~n 
End cap. (*). pearl white 
End cap. (*). oranle 

Lens. round, red 
Lens, round, clear 
Lens. round, amber 
Lens. round. white 
Lens, round, green 
Lens. round. blue 
Lens. square, red 
Lens. square, clear 
Lens. square. amber 
Lens. square, white 
Lens. square, green 
Lens, square. blue 

Onlerin. 
Number Color 

3018. Red 
30182 Amber 
30113 White 
30184 Green 
30185 Blue 

Strip socket assemolics may be used with or without end caps listed aoO\e. Polycarhonate caps available with 2 thru 12 sockets on I 2" or 3 4" centers: common ground or individual 
arc press fit to the lamp: cannot he used ~'i.th lamps nlted over 1.1 w~tts. Pyrex caps must be contacts. Sockcbaecept T-2 indicator lamps rated at4, 5. 6.10.12.14.16.1 H. 24. 2H or4H volb. 
cemented to the lump with a translucent SIlicone rubber adhesive. StriP socket assemhlics arc 

Number 
of 

Sockets 

31301 31311 31321 31337 
31302 31312 31322 31331 
31303 31313 31323 31334 
31304 31314 31324 31339 
31305 31315 31325 31333 
31306 31316 31326 313. 
31307 31317 31327 31341 
31308 31311 31321 31342 
3130t 31319 31339 31343 
31310 31320 31330 31344 
31250 23250 31275 23275 

T·2 SLIDE BASE 
INDICATOR LAMPS FOR Filament 

ABOVE ASSEMBLIES 4ESB 4.0 .040 .16 C-6 .03 200 10.000 
5ESB S.O .040 .20 C-6 .04 225 B.OOO 
'ESB 6.0 .040 .24 C-2V .025 250 10.000 

I 
53B 6.0 .240 1.44 C-2V .24 2.000 S.OOO 

18t:r 10.0 .010 .10 C-2F .001 .. '60 50.000 
10.0 .017 .17 C-2V .01 20.000 

10ESB 10.0 .040 .40 C·2V .07 450 10.000 
12ESB 12.0 .040 .4B C·2V .09 650 10.000 
14FSB 14.0 .080 1.12 C-2F .SO 4.000 500 
16Csa 16.0 .017 .27 C-2F .016 80 IS.OOO 
16ESB 16.0 .040 .64 C-2F .17 BOO 7.500 
IIESB 18.0 .040 .72 C-2F .14 BSO S.OOO 
24CSB 24.0 .017 .42 C-2F .02 100 15.000 
24ESB 24.0 .040 .96 C-2F .12 BSO B.OOO 
2IESB 2B.0 .040 1.12 C-2F .25 1.500 6.000 
4IESB . 4B.0 .040 1.92 CC-2F .44 3.000 S.OOO 

FOR OUR COMPLETE CATALOG #MM7C, CALL GTE MARKETING SERVICES,-
1-800-828-7280, IN NY STATE, 1-800-462-1075 

e-1164 For manufacturers' sales offices, see yellow pages EEM 1988 



SYLVANIA Miniature 
Lighting (€il#l GTE Products Corporation 

West Main Street, Dept. EM, Hillsboro, NH 03244 

UNIVERSAL PILOT LAMP HOUSING FOR T-2 SLIDE BASE PILOT LAMPS 
A variety of lens styles, each available inachoiceof colors. plus a standard socket (P N 30099) provide a rated at 5, 6, 12, 28, 4B. 60 or 120 volts. Dimensions: Lenses - Height, .38", diameter, .63". 
wide choice of configurations forvirtuallyell'ery application when used with a T-2 slide base Pilot lamps Socket - Front of panel to end of terminals, .91", mounting hole, . 75" dia. 

Ch_o 
your ..... a 

color ... 

FLAT TOP 

! 

JEWELED TRANSPARENT FLUTED 
30200 
30212 
30213 
30214 
30100 

LENSE PART NO'S. 

0 e 0 ~ 

9 ~ ~ 9 
~-----+----~~---4----~=-----+--------------4----~----4-----~~---4~lgJ 

Flat TOI> Translucent-Red 
Flat Top Translucent-Green 
Flat Top Translucent-Blue 
Flat Top Translucent-Yellow 
leweled-Red 
leweled-Green 
leweled-Blue 
leweled-Amber 
Transparent-Red 
Transparent-Green 
Transparent-Blue 
Transparent-Amber 

.dt" 
T·2 Pilot 
Lamp ... 

30106 
30110 
30112 
30113 
30111 
30114 
30116 

I-----~~--~~~--~~----~----~~------~------~----~----~------=-----~ ~lr, 

W 
I Transparent-Yellow 
Transparent-Clear 
Fluted-Red 
Fluted-Green 
Fluted-Blue 
Fluted-Amber 
Fluted-Clear 

W W I , 

I t ,r 1 i t \~' 

SINGLE SOCKET ASSEMBLIES FOR T-2 SLIDE BASE PILOT LAMPS 
Socket P N 30152 plus round ( 70" dla x 48" high) or square ( 70" x with or without colored end cap covering end of bulb which extends .18" 
70~ x 48 ~ high) lens also uses T·2 slide base Pilot lamps rated at 5, 6, beyond .09" socket flange. Dimensions: Socket - 1.31" M.O.I.: mount-

12, 24, 28. 48, 60 or 120 lIolts. Sockets can also be used without lens, lng hole .50" dia. 

.Polycarhonatc end caps arc press fit tothc lamp: cannot be used #Pyr~x end caps must be cemented to the lamp with a translucent 
with lamps rated o\'\:'r 1.1 walls. silicone rubber adhesive. 

~ , 

30124 
3012' 
30125 
30130 
30132 
30131 
30133 

3i69f I 

Color 
Red 
Clear 
Amber 
White 
Green 
Blue 

Dome Translucent-Red 
Dome Translucent-Green 
Dome Translucent-Yellow 
Dome Translucent-White 

SOCKET 
Socket 

LENSES 
Ord.rin, Number 

Round Squara 
Lens Lens 
30160 30170 
30161 30171 
30162 30172 
30163 30173 
30164 30174 
30165 30175 

POLYCARBONATE END CAPS' 

Color 
Red 
Yellow 
White 
Green 
Blue 
Pearl White 
Orange 

PYREX END CAPS# 

Color 
Red 
Yellow 
White 
Green 
Blue 

30152 

SOCKET 

Socket 

Ortlerln, 
Number 
31001 
38002 
31003 

=~ 38006 
31007 

Ortl'rin, 
Number 
38071 
38072 
380n 
38074 
38075 

WI •• L.AD tNDICATOR LAMPI WIRI LlAD PILOT LAMPS MINIATURE BAYONET BASE PILOT LAMPS 

6.8mm 
0.27" 

~ 
'/p.35 I I 

Lom" 
No. 

UI 
III 
III 
lIAi 
11C1 
1111 
1211 
lICI 
1111 
1111 
24CI 
2411 
2111 
"II 

Volta 
4 
6 
II 

10 
10 
10 
12 
16 
16 
18 
24 
24 
28 
28 

M.L 
AmPl. C.P. 
.04 .03 
.04 .04 
.04 .026 
.01 .001 
.017 .01 
.04 .07 
.04 .09 
.017 .016 
.04 .17 
.04 .14 
.017 .02 
.04 .12 
.04 .26 
.04 ... "g.36 

Lomp 
No. Volta AmPl 

IPS 6 .14 
12PS 12 .17 
UPS 24 .073 
21PS 28 .04 
"PS 48 .053 ..... 60 .06 

IIIR,. 120 .025 
120 .052 

M.I. 
C.P. 
.12 
.35 
.5 
.29 
.7 
.73 
.36 

1.43 

B.3mm 
0.33" 

"g.37 

L.mp 
No. 

5MB 
UMB 
24MB 
21MB 
'1MB 
10MB 
IaMB 

12aMB 
21MB/S 

FOR OUR COMPLETE CATALOG #MM7C, CALL GTE MARKETING SERVICES, 
1-800-828-7280, IN NY STATE, 1-800-462-1075 

Voltl 
6 

12 
24 
28 
48 
60 
90 

120 
120 

AmPl 
.140 
.170 
,073 
.040 
.053 
.050 
.033 
.025 
.052 

M.S. 
C.P. 
.12 
.35 
.50 
.29 
.70 
.73 
.37 
.36 

1.43 

2460 
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2475 FIBER OPTIC EQUIPMENT & ACCESSORIES 2475 

OPTICAL ISOLATORS 
For fiber-optics communications, especially for analog 
or high bit-rate digital transmissions, on application of 
laser diodes (LD) as the light source, the affect of the 
reflective light from optical circuit devices to LD has 
existed. That is, by the reflective light, noises and in
feriorization of LD are caused. The optical isolators, 
therefore, are indispensable to defend against the LD. 
FDK has succeeded in industrialization of a new 
growing method of YIG single crystal, called the TSFZ 
method (Traveling Solvent Floating Zone) and this is 

Features 
eHigh isolation 

e Low insertion loss 

eSmall and light 

eLow cost 

Specifications 

*GT prism (Glan-Thompson prism) 
**PBS (Polarizing Beam Splitter) 

Shapes and dimensions 
YD-101 A type 

YD-103 A type 
YD-104 A type 

YD-101 B type 

YD-103 B type 
YD-104 B type 

Aerture 
</>1.8 

8-M2 

Dimensions in millimeters 

FDK AMERICA, INC. 

very suitable for high quality and low cost garnet 
type single crystal. 
Accordingly, FDK has developed a compact and low 
cost YIG optical isolator, in which FDK YIG single 
crystal is applied, as a non-reciprocal circuit device 
for fiber-optics communications of 1.3 and 1.55p.m 
wavelength ranges. This FDK YIG optical isolator has 
high reliabilities, i.e. high isolation, low insertion loss 
and better temperature dependence. 

Characteristics (YD-103) 
e Wavelength dependence of insertion loss (U) 

and isolation (Lb) 
6 40 

5 

(Lb) 30 

4 

iii' iii' 
:2-3 20~ :::; 

....J 

2 

(Lf) 
10 

O~--~--~ ____ J-__ ~~ 

1.0 1.2 1.4 1.6 1.8 
lI(pm) 

eTemperature dependence of insertion loss (U) 
and isolation (Lb) 

40 

(Lb) 
30 

iii' 
:2-
:3 20 

::i 

10 

0 
~ 
-20 0 20 40 60 

Temperature/deg. 

All specifications are subject to change without notice. 

FDK 17326 Edwards Road, A-130, Cerritos, California 
90701, U.S.A. 

FDK AMERICA. INC. EAST REGION OFFICE 
333 Sylvan Avenue, Third Floor, Englewood Clifts, 
New Jersey 07632, U.S.A. 

Fuji Electrochemical Co.,Ud. 
Tokvo. Japan 

B·1166 

Phone 213-404-1770 Telex 18-1998 (FEC CALIF LA) 
Fax. 213-404-2850 

Phone 201-567-1900 
Fax. 201-567-2181 

For manufacturers' sales offices, see yellow pages EEM 1988 
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A. 
AC alternating current 
ABS . acrylonitrile butadiene-styrene 
A1D analbg to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
. ASCII American national standard code for 

information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CAMAC computer automated measurement and control 
CATV cable television or community antenna 

television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
Df A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diOde 
DIL dual in-line 
DIN Deutsche Industrie Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded decimal interchange 

code 
, EEPROM electrically erasable PROM 

EIA Electronic Industries Association 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene Copolymar, 

200" Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide FET 
GPm general purpose interface bus 
GPS glObal positioning system 

H 
HF high frequency (3 to 30 MHz) 

HlPOT test, measurement and diagnostic equipment 
HLL high level language 
HV high voltage 
HzHertz 

IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JEDEC 10int Electronic Device Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 
kHz kilohertz (10 3 
KSR keyboard send freceive 

L 
LC inductance capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement transformer 

M 
MASER microwave amplification by stimulated 

emission of radiation . 
MA TV master antenna television 
!IF microfarad 
MHz megahertz 
MIB microcomputer interface board 
MIC microwave IC 
MIPS million instructions per second 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor FET 
MOSIGT metal oxide semiconductor insulated-gate 

transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nudear electromagnetic pulse 
NIM national instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment manufacturer 
OR a logical operator 

P 
PC ptinted circuit 
PCB printed circuit board 
PCM pulse code modulation 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative (transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop , 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction transistor 

Q 
Q AM quadrature amplitude modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio~ frequency choke 
RFI radio-frequency interference 
RID resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcartizing 
RW read/write 

S 
SAS silicon asynunetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered switch 
SIMM single in-line memory module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of expansion 
TXCO temperature compensated crystal oscillator 
TFE tetrafluoride ethylene propylene Copolymer, 

250" Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VAC volts (of) alternating current 
V AN value added network 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz to 300 MHz) 
VHSIC very high speed integrated circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron gamet 

Z 
ZIF zero insertion force 



2460 LAMPS. LIGHTS. & INDICATORS 

770 AIRPORT BOULEVARD 
BURLINGAME. CA 94010 

2460 

,==:_=. INTER OPTICS 
ES:!' ONE OF THE PURDY GROUP OF COMPANIES 

TEL (415) 347-7727 • FAX (415) 340-1670 
MCIITLX 677-1439 (PURDY UW) 

[ OPTO%LlNK 1 Fiber Optic Data Links 

Data Links Networking 

Transmitters Low Cost. Plastic DTE & DCE Module RS-232C Extender 
No Connector. TTL 
Plastic. TTL Converter RS232C to GPIB 
SMA Type. TTL 

Bus Extender GPIB - 30 Devices 
Receivers DC-20M b/s 

Communication RS-232C 

Transmission Controller Master - 1920 Ports 
5 - 2000 Distance in Meters RS-232C 

Slave - 4 Ports 

Fiber Optic Connectors 
Diamond NTT Types 
DIN47256 ST 
SMA Singlemode & Multimode 

Fiber Optic Cable Assemblies 
• Singlemode and Multimode • Pigtails and Patchcords 
• Standard Cables • Hybrid Cables 

INTEROPTICS can supply data links, connectors, fiber cables, termination kits as well 
as data link systems complete with connectorized fiber cables 

FOR LISTING OF OUR REPRESENTATIVES AND DISTRIBUTORS PLEASE SEE EEM'S YELLOW PAGES 
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2475 FIBER OPTIC EQUIPMENT & ACCESSORIES 

Litton 
Poly-Scientific 

2475 

Fiber Optic Products 
1213 North Main Street 
Blacksburg, Virginia 
24060-3100 

WE SPEAK THE LANGUAGE OF LIGHT 
703-"953-4751, FAX 703-953-1841 
TWX 710-875-3694 

The following pages were designed to give a 
brief overview of our fiber optic expertise. 
Our primary emphasis is to create systems 
for military and hazardous-environment 
applications, using our standard compo-

nents or custom-building components as 
required. We've listed a sampling of our cur
rent product line and have made more 
designs not shown. We can reconfigure or 
redesign based on your application. 

Let us put our fiber optic experience to work 
for you. Call us toll-free at 800-336-5917 
(in Virginia, call 703-953-4751) for more 
information. 

PASSIVE COMPONENTS 
Wavelength Division Multiplexers: 
As their name implies, WDM's enable multi
ple channels of analog and/or digital data to 
be multiplexed, transmitted over a single 
fiber and demultiplexed at the other end of 
the data link. Our standard WDM configura
tions will perform either as multiplexers or 
demultiplexers. 

Low Loss Couplers: 
Our couplers can be used "stand-alone" or 
in linear data buses, and are designed for 
use in harsh environments. Performance is 
determined by fiber sizes and split ratios. 
Two basic examples are shown. 

Optical Sensors: 
Other environmental sensors (pressure, 
temperature, etc.) are available or can be 
designed and manufactured for your specific 
application. 

Optical Switches: 
Our switches are completely passive in that 
they require no electrical input and offer all 
the system advantages of fiber optics. The 
design is rugged and environmentally sealed 
to allow use in field applications. Various 
options and customizations are available 
depending on the wavelength spectrum 
available, fiber size, pigtail length, connec
torization, mounting requirements, etc. 

Part Pigtail Channel Wavelength Typical Crosslalk Operating P(I~\~~IZ. 
No. Type Fiber Size Length Capacity Range Insertion lsolalion Temperature 

loss Range l W H 
3650 Diffraction 100/140 1 meter 6 400-1600nm 4dB -30dB _40° to 80°C 3.01 0.75 0.75 

Grating standard; 
others available 

standard 

3652 Diffraction 100/140 1 meter 15 400-1600nm 4.5dB -30dB -40· to 80°C 3.3 1.5 1.5 
Grating standard; standard 

others available 
3655 Dichroic 100/140 1 meter 2 800-1300nm 2.5dB -3OdB _40° to 80·C 2.2 0.5 0.5 

Mirror standard; standard 
others available 

Part No. Type Fiber Type Pigtail length Excess loss Operating Temperature Package Size (Inches) 
Range l Diameter 

3666 Symmetric Multi·mode 0.5 meter :5 1 dB -55· to 200·e 4.0 .375 
Fibers standard 

3662 Asymmetric Multi·mode 0.5 meter :5 0.2 dB -55· to 200·e 4.0 .375 
Fibers standard 

Part Max Min Wavelength Channel Channel Coding Coding Resolutlonl pa(r:.t~~lze No. Type Insertion I/O Ratio Output Pitch Width Fiber Type Type Format Bits Travel loss Range Nominal Nominal 
3571 Linear 11dB 10dS 720-950nm 19nm 9.8nm 100/140 absolute Gray 11% 2x4x.87 

Position step index Code 
Transducer NA .22 1.519" 

3567 Rotary lldB 10dS 720-950nm 19nm 9.8nm 100/140 absolute Gray 11~ 1.645 x 1.86 (00) 
Position step index Code 
Transducer NA .22 360· 

Insertion loss I/O Wavelenr,h Temperature Package Size Part No. Type lor 1001140 0.1. Optlmlzat on Notes 
.29NA ratio Availability Range (Inches) 

3693 Rotary 3dS max 40dB min 800-900nm -55° to 75°e L - 2.20 Up to 10 channels 
1060-1560nm 00 -1.24 
600-700nm 

3692 Pushbutton 2dB max 25dB min 800-900nm -55· to 75·e L -1.20 Options: normally 
1060-1560nm W-0.96 open or closed. 
600-700nm H - 3.10 momentary or 

altemate action. 

On-Axis Fiber Optic Rotary Joint (FORJ): 
Our fiber optic rotary joints (FORJ's) are com
ponents that provide the same unlimited 
rotational freedom for electro-optical sys
tems that the slip ring has long provided for 
electrical systems. We manufacture passive 
on-axis FORJ's with a wide variety of fiber 
types, including single mode optical fibers. 
The off-axis FORJ is designed for applica
tions where the centerline cannot be allo
cated as the fiber optiC signal path. It is an 
active device that is supplied with its own 
transmitter and receiver. 

Outside length Pigtail length Part No. Diameter Fiber Size {J.m) Wavelengtll (nm) 
(Inches) (Inches) Each End (m) 

3585·1 .75 2.16 50/125 800-900 1 
·2 .75 2.16 1001140 800-900 1 

MULTI-MODE ·23 .75 2.16 50/125 800-900 1 
·24 .75 2.16 1001140 800-900 1 
·22 .75 2.16 200/230 800-900 1 

SINGLE·MODE 3581 1.26 3.45 10/125 1300 to 
3588 1.26 3.68 10/125 1180-1580 10 

NOTE: No special features such as flanges or derotation adaptors are included on these configurations. 

Call us toll-free at 800-336-5917 (in Virginia, call703-953-4751) for more information. 

B-1170 For manufacturers' sales offices, see yellow pages 

Connection 

None 
None 
906 SMA 
906 SMA 
906 SMA 
None 
None 
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TRANSMITTERS AND RECEIVERS 

Many of our transmitters and receivers are 
custom-built according to the special needs of 
our customers. Listed below are representa-

tive examples of our current products. A vari
ety of packaging configurations are available, 
including rack mount and stand-alone ver-

ELECTRICAL DYNAMIC PEAK LAUNCH POWER PEAK Ax SUPPLY WI1AGE POWER SUPPLY 
TYPE DATA RATE PIIRT NO. INTERFACES RANGE INTO 100, FIBER SENSITIVITY WAVELENGTH REQUIREMENTS REQUIREMENTS 

Hybrid DC·20 Mbls EO 35'g., TIL NIA -ld9m NIA 850nm +1-5 +5@625mW 
DigitalTx Mancllester -5@775mW 

Hybrid DC-50 Mb/s EO 3519-3 ECL NIA -10 dBm NIA 850nm +/-5 +S@625mW 
Digital Tx Manchester -5@nSmW 

Hybrid 50 Mbfs EO 3546-' ECL 20 dB NIA -36 dBm, 850nm +'5 +15@300mW 
DigitalRx, Manchester lO·sBER +/-5 +5@500mW 
AC coupled -5@57SmW 

Hybrid, 20 Mb!s EO 3546-2 ECL 20dB NIA -30 dBm B50nm +1-5 +5@200mW 
Digital Ax, Manchester 10,sBER +/-15 -5@400mW 
AC coupled +15@300mW 

-15@300mW 

Hybrid, OC·2 Mbls EO 3553-' TIL 20dB NlA -45 dBm 850nm +/-5 +15@150mW 
Digital Ax Manchester 10·9 SER +/-15 -15@375mW 

+5@725mW 
-5@250mW 

Hybrid DC-1 Mbls EO 3553-2 TIL 20dB NIA -45dBm 850nm +1-15 +15@150mW 
Digital Ax NRl 10-9BER +/-5 -15@375mW 

+5@725mW 
-5@250mW 

Hybrid, OC-4 Mb/s EO 3553-3 TIL 20dB NIA -45dBm 8SOnm +/-5 +15@600mW 
Digital Rx NRl 10-9 BER +/-15 -15@900mW 

+5@600mW 
-5@700mW 

Hybrid, DC·20 Mbls EO 3553-4 ECL 20 dB NIA -35 dBm 850nm +1-5 +15@600mW 
Digital Ax NRZ 10"9 BER +1-15 -15@900mW 

+5@600mW 
-5@700mW 

Hybrid, DC-lOa Mbls EO 3553-5 EeL 20 dB NIA -28 dBm 850nm +1-5 +15@225mW 
O1gital Ax NRl 10·9 SER +1-15 -5@1W 

Video Tx 5 Hz-9.5 MHz EO 350'·' RS·170 NIA -10 dBm NIA 850nm Integral 110VDC NIA 
Bandwidth power supply 

Digital Tx 0(;.50 Mbls EO 3520 TIL. NIA -9dBm NIA 850nm +1-5 +5@n5mW 
NRl 5Qohm -5@150mW 

lerminated 
3V max 

Video Ax 5 Hz-9.5 MHz EO 3541·' R&170 '6dB NIA -32 dBm 850nm integral 110VDC NIA 
Bandw;oth power supply 

Digital Ax OC·'2 Mbls EO 3548·' TIL 23 dB NIA -35 dBm 850nm integral 110VDC NIA 
NRl 10·9 BER power supply 

Digital Rx DC-12 Mb/s EO 3549-2 TIL 'OdB NIA -45dBm 850nm integral 110VOC NIA 
10-9BER power supply 

Digital Rx 100 Kbls-50 EO 3560 TIL 22 dB NIA -32 dBm 850nm +1-5 .5W 
Mbls NRZ 'O~'BER 

RS·232 DC·56 Kbls EO 3671 RS·232 21 dB -14 dBm -44dBm 850nm 110VDC power N/A 
Modem Asynch 'O·'BER supply included 
Tx/Rx DC-29 Kb/s 

NRl 

RS·232 QC.100Kbls EO 3672 RS·232 25dB -10 dBm -34 dBm 850nm 110VOC power NIA 
TxlRx NRl 10-9 BER supply included 

RS-422 OC-100 Kbfs EO 3674 R&422 25 dB -10oBm -34 dBm 850nm 110VOC power NIA 
TxlRx NRZ 10·9B£R supply included 

RS·232 DC·100 Kbls EO 3675 RS·232 25 dB -10 dBm -34dBm 850nm 110VDC power NIA 
TX/Rx NRZ 10·9BER supply included 

Video 5 Hz-9.5 MHz EO 3601·' RS·170 '6 dB -10 dem -32 dBm 850nm +1-12 NIA 
TxlRx Bandwidth 

Dual Channel DC-l00 Kb/s EO 3604·' RS·232 24 dB -10dBm -34 dBm 850nm +1-12 NlA 
RS·232 NRl 10·9 BER 

Dual Channel 5 Hz-9.S MHz EO 3605·' RS·170 NIA -10 dBm NIA 850nm +1-12 NIA 
VideoTx Bandwidth 

Dual Channel S Hz-9.5 MHz EO 3607·' R&170 16 dB NIA -32 dBm 850nm +1-12 NIA 
Video Ax Bandwidth 

Dual Channel DC·50 Mbls EO 36'2·1 R&422 NIA -10 dBm NlA 850nm +1-'2 NlA 
DigitalTx NRl 

Dual Channel 0(;.'2 Mb/S EO 3613-' R&422 23dB NIA -35 dBm 850nm +1-12 NIA 
Digital Rx 10-9BER 

2475 

Fiber Optic Products 
1213 North Main Street 
Blacksburg, Virginia 
24060-3100 

703-953-4751, FAX 703-953-1841 
TWX 710-875-3694 

sions. In addition, discrete-component, 
surface-mount and thicklthin film hybrid ver
sions of these products are available. 

MOUNTING PIICKAGE PIICKAGE SIZE 
METHOD TYPE H x L x W SPECIAL FEATURES 

PCB DIP .2xl.3x.8 available with dual fiber pigtail for 
linear data bus applications 

PCB DIP .2x1.3x.8 same as EO 3519-1 above 

PCB DIP .5x2xl - optional dual fiber for linear data bus 
-16 BIT capture 
- Fanout 10 LS loads 

PCB DIP .5x2xl same as EO 3546-1 above 

PCB DIP .5x2x1 - Dua1100Jl fiber, 1M pigtail 
- Fanout 10 LS loads 
- DATAC Compatible for linear data bus 

PCB DIP .5x2xl - Fan out 10 LS loads 
- optional dual fiber pigtail 

PCB DIP .5x2xl - 1M pigtai!l100Jl 
- Fanout 10LS loads 

PCB DIP .5x2xl - same as EO 3553-3 above 

PCB DIP 5x2x1 - same as EO 3553-3 above 

Mounting Stand lx5x3 - available in rack mount ver:sion 
Flange alone 

Mounting Stand 1x3x2 - available in rack mount version 
Flange alone 

Mounting Stand 1x5x3 - AGe Range 8 dB 
Flange alone - available in rack mount version 

Mounting Stand lx5x3 
Flange alone 

Mounting Stand lx5x3 - APD detector 
Flange alone 

Mounting Sland 1x3x2 - available in rack mount Version 
Flange alone 

NIA Stand 1.4x4.7x3.7 - 1 pair constitutes a set 
alone - simplex or duplex 

- synchronous/asynchronous switchable 

Plug into Stand .7x4.3x1.7 - Functions as DTE or DCE 
RS·232 port alone - 1 pair constitutes a set 

- available in rack mount version 

Mounting Stand 1.3x3x3 - 1 pair constitutes a set 
Flange alone - available in rack mount version 

Mounting Stand 1x3x3 - suitable for star coupler (LAN) 
Flange alone - Functions as DTE or OCE 

- 1 pair constitutes a set 
- available in rack mount version 

rack 19" rack 4.6x6.7xl.6 - AGC adjust on front panel 
mount - use with EO 3600 rack and 

EO 3617 double-bay power supply 

rack 19" rack 4.6x6.7x1.6 - 2 independent RS-232 channels 
mount • Each fUnctions as OTE or DCE 

- Use with EO 3600 rack and EO 3617 
power supply 

rack 19" rack 4.6xB.7xl.6 - use with EO 3600 rack and EO 3617 
mount power supply 

rack 19" rack 4.6x6.7x1.6 - AGC adjustment on front paneV 
mount range 8dB 

- use with EO 3600 rack and EO 3617 
power supply 

rack 19" rack 4.6x6.7x1.B - use with EO 3600 rack and EO 3617 
mount power supply 

rack 19" rack 4.6x6.7xl.6 - usc with EO 3600 rack and EO 3617 
mount power supply 

Call us toll-free at 800-336-5917 (in Virginia, call 703-953-4751) for more information. 
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FIBER OPTIC 
COMMUNICATIONS 
FROM OPTO-HYBRIDS 
TO COMPLETE SYSTEMS 
MERET, Inc., a leader in optical communications since 1975 
offers a wide range of components, subsystem assemblies and 
complete turnkey systems for fiber optic communications 

CCTV HI-RESOLUTION VIDEO 
FEATURES: APPLICATIQNS: FEATURES: APPLICATIQNS: 
Small Hybrid Package Surveillance Up to 120MHz Bandwidth Computer Graphics 
Simple Operation Security Networking RGB on One Card Medical Imaging 
High Density Packaging Robotics Automatic Gain Option Flight Simulation 
Stand Alone AC Packaging Tele-Conferencing 820nm or 1300nm Systems Tempest Networks 

I Modell BW I Wavelength I Loss budget IDistance I SNR Modell BW I Wavelengthl Loss budget I Distance I SNR I 
284TV 6Hz·5MHz 820nm 17 dB 4 km 46 dB 288TV 6Hz-35MHz 820 nm 4dB 1 km 46dB 
285TV 6Hz-10MHz 820nm 13 dB 3km 46 dB 28811TV 6Hz-35MHz 820nm 14dB 4km 46dB 
28511TV 6Hz-10MHz 820nm 20 dB 6km 46 dB 26811TV 6Hz-50MHz 820nm 12dB 3km 46dB 
213511TV 6Hz-10MHz 1300 nm 12 dB 10 km 46 dB 26911TV 6Hz-120MHz 820nm 7dB 0_5km 46dB 
214511TV 6Hz-10MHz 1300 nm 21 dB <20 km 46 dB 213911TV 6Hz-120MHz 1300 nm 9dB 5km 46dB 

ANALOG SYSTEMS DIGITAL SYSTEMS 
FEATURES: APPLICATIQ~S: FEATURES: APPLICATIQNS: 
Bandwidth to 1 GHz IF / RF Communications Data Rates to 150 MB / s Data Buses 
LED or LASER Sources Ultra-Hi Resolution Graphics LED or LASER Sources Point to Point Links 
Simple Operation Instrumentation RZ or NRZ Capability Tactical Communications 
820 or 1300 nm EMP Testing 820 or 1300 nm Peripheral Remoting 
Rack Mount or Stand Alone Satellite Entrance / Exit link Easy Installation and 

Packaging Operation 

I Modell BW I Wavelengthl Loss budget IDistance I SNR Model I Data RatelWavelengthlLoss Budget IDistancelBER I 
27020 10Hz-40kHz 820nm 18 dB 4km 60 dB RS232-LS DC-19_2 kBis 820 nm 4dB 1 km WE -9 
24802 DC-400kHz 820nm 18 dB 6km 60 dB 481 DC- 5 MBis 820 nm 8dB 2 km 10E -9 
259-20 20Hz-140MHz 820 nm 1 dB 0.5 km 46 dB 4811 DC-5 MBis 820nm 20 dB 5 km 10E -9 
2139-20 20Hz-140MHz 1300 nm 5dB 5km 44 dB 485 DC-10 MBis 820nm 4dB 1 km 10E -9 
2149-400 20Hz-400MHz 1300 nm 9t dB 10 km 48 dB 4145-11 DC-20 MBis 1300 nmt 50 dB 20 km 10E -9 
2149-1000 1kHz-1GHz 1300 nm 5t dB 5km 46 dB 4595 DC-150 MBis 820nm 3dB 0.5 km 10E -9 

Military and Specialty Systems Turnkey Fiber Optic Systems 
- Ruggedized / Field Deployable / Hardened Systems 

MERET can supply complete multi-channel systems in 
- Multi-Media - Digital & Analog Systems cage rack mount configurations. Using MERET hybrid 

modules, up to 24 channels of analog, video or digital data 

- Battery Powered Transmitters can be housed in a single standard 19- inch cage, together 
with all the necessary decoupling, power supplies, fuses, 

- Wavelength Division Multiplexing for Multiple Signals switches, indicators and alarms. Applications include 
on One Fiber multi-channel remote surveillance video systems with 

digital data links for camera control, data communications 

- High Quality Video Plus Audio or systems, RGB video with sync for computer graphics and 

Data on One Fiber ( Model FM + 1 ) CAD / CAM. MERET turnkey systems are supplied with 
t on single mode fiber ruggedized multi-channel cable. Field installation service 
all loss budgets are given for 50 ~ fiber unless single mode (t) is specified and customer training are also available. 

MERET, inc. Specialists in Optical Communications 

B-1172 

1815 24th STREET, SANTA MONICA, CA 90404 
(213) 828-7496 • TELEX: 65-2468 

For manufacturers' sales offices, see yellow pages EEM 1988 
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tttlEC NEe Electronics Inc. 
401 Ellis St., Mountain View, CA 94039 • 415/960-6000 

FIBER OPTIC COMPONENTS 

Active Devices 

Avalanche Photo Diodes and Avalanche Photo Diode Modules 

Quantum Rise Time/ Dark 
Wavelength Efficiency Fail Time Current 

Device Description (nm) (0/0) (Typ.) (ns) (Typ.) (nA) (Max.) 

NDL 1102 Silicon Avalanche Photo Diode 850 65 10.0/10.0 1.0 

NDL 1202 Silicon Avalanche Photo Diode 850 70 1.011.0 1.0 

NDL 1202P Silicon Avalanche Photo Diode with Fiber Pigtail 850 70 1.0/1.0 1.0 

NDL5100 Germanium Avalanche Photo Diode 1300 75 0.2/0.4 500 

NDL5100P Germanium Avalanche Photo Diode with Fiber Pigtail 1300 75 0.2/0.4 500 

NDL5102 Germanium Avalanche Photo Diode 1300 75 0.3/0.3 200 

NOL5102P Germanium Avalanche Photo Diode with Fiber Pigtail 1300 75 0.5/0.5 200 

NOL5500 InGaAs Avalanche Photo Diode 1300/1550 80/70 0.3 100 

008406 Silicon Avalanche Photo Diode Module 850 75 1.5/1.5 1.0 

008409 Germanium Avalanche Photo Diode Module 1300 75 0.5/0.5 500 

008412 Germanium Avalanche Photo Diode Module with Fiber Pigtail 850 75 1.5/1.5 1.0 

008413 Germanium Avalanche Photo Diode Module with Fiber Pigtail 1300 75 0.5/0.5 500 

PIN Photo Diode Modules 

NDL2102 Silicon PIN Photo Diode 850 70 1.0/1.0 1.0 

NDL2104 Silicon PIN Photo Diode 850 70 4.0/4.0 1.0 

NDL2208 Silicon PIN Photo Diode 850 85 10.0/10.0 1.0 

NDL5200 Germanium PIN Photo Diode 1300 75 1.5/1.5 1.0/LA 

NDL5405 InGaAs PIN Photo Diode 1300/1550 80/70 0.3 3 

008454 Silicon PIN Module 850 65 1.5/1.5 1.0 

008456 Silicon PIN Module-Plastic 850 85 10.0/10.0 1.0 

008457 Silicon PIN Module with Fiber Pigtail 850 65 1.5/1.5 1.0 

Light Emitting Diodes and LED Modules 

Optical Rise Time/ Spectral 
Wavelength Power Output Fail Time Half Width 

Device Description (nm) (Typ.) (Typ.) (ns) (Typ.) (nm) (Max.) 

NOL4103A AIGaAs LED 850 2.0mW 10.0/10.0 50 

NOL4103P AIGaAs LED with Fiber Pigtail 850 50/LW 10.0110.0 50 

NOL4105A AIGaAs LED 850 3.5mW 50 

NOL4105B AIGaAs LED 850 55/LW 50 

NOL41 05-78 AIGaAs LED 780 3.5 mW 50 

NOL41 05-88 AIGaAs LED 880 3.5 mW 50 

NOL4201A AIGaAs LED 850 1.0 mW 50 

NOL5201B AIGaAs LED with Ball Lens 850 15/LW 10/10 50 

NOL5300 InGaAsP LED 1300 0.6mW 12.0/12.0 140 

NOL5300P InGaAsP LED with Fiber Pigtail 1300 30/LW 12.0/12.0 140 

NOL5302 InGaAsP LED 1300 25/LW 3.0/4.0 150 

NOL5302P InGaAsP LED with Fiber Pigtail 1300 25/LW 3.0/4.0 150 

NOL5303P InGaAsP LED Module with Fiber Pigtail 1300 25/LW 2.0/3.0 150 

008358 InGaAsP LED Module 770-890 80/LW 15.0/15.0 50 

008363 InGaAsP LED Module 1300 25/LW 12.0/12.0 140 

008364 AIGaAs LED Module-Plastic 865 30 p.W 15.0/15.0 50 

008365 AIGaAs LED Module with Fiber Pigtail 770-890 100 p.W 15.0/15.0 50 

008366 InGaAsP LED Module with Fiber Pigtail 1300 25 p.W 12.0/12.0 140 

EEM 1988 For manufacturers' sales offices, see yellow pages e-1173 
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NEC Electronics Inc. NEe 401 Ellis St., Mountain View, CA 94039. 415/960-6000 

FIBER OPTIC COMPONENTS 
Active Devices 
Laser Diodes and Laser Diode Modules 

Device Description 
NOl5003 InGaAsP laser Diode 
NOl5003C InGaAsP laser Diode 
NOl5004 InGaAsP Laser Diode 
NOl5004P InGaAsP laser Module with Fiber Pigtail 
NOl5OO5P InGaAsP laser Diode with Fiber Pigtail 
NOl5006P InGaAsP laser Diode with Fiber Pigtail 
NOl5OO7P InGaAsP laser Diode with Fiber Pigtail 
NOl5008 InGaAsP laser Diode 
NDl5011P In GaAsP laser Diode with Fiber Pigtail 
NOl5017P InGaAsP laser Diode with Single Mode Fiber Pigtail 
NOL5018P InGaAsP laser Diode with Single Mode Fiber Pigtail 
NOl5019P InGaAsP laser Diode with Single Mode Fiber Pigtail 
NOl5050A InGaAsP laser Diode 
008325 AIGaAs lO Module with Fiber Pigtail 
008326 InGaAs LD Module with Fiber Pigtail 
008328 InGaAsP LO Module with Single Mode Fiber Pigtail 

·Contact Manufacturer 

Passive Devices 
Optical Isolators 

Device Description 
008312 Optical Isolator 
0083138 Optical Isolator 
008313C Optical Isolator 

Attenuators 
008501 Stop Optical Attenuator 
008511 Continuous Optical Attenuator, Multimode Fiber 
008511OS8 Continuous Optical Attenuator, Single Mode Fiber 
008530 Optical Attenuator, Programmable 
008550 Fixed Optical Attenuator 
009701 Fixed Optical Attenuator 
009704 SM Fixed Optical Attenuator 

Couplers 
008601 Optical Directional Coupler 

3-port 

008605 Optical Directional Coupler with Fiber Pigtails, 
3-port 

Line Monitor/Band Pass Filter 
008650 line Monitor 

008670 Optical Band Pass Filter 

Wavelength 
(nm) (Typ.) 

1300 
1300 
1300 
1300 
1300 
1300 
1300 
1200 
1200 
1300 
1300 
1300 
1550 . . 
1300 

Center 
Wavelength (nm) 

850 
1300 
1550 

850, 1300 
850, 1300 

1300 
850, 1300, 1550 

850, 1300 
850, 1300 

1300 

850, 1300 

1300 

850 

850/1300 

Output 
Power 

(mW) (Typ.) 
8.0 
8.0 
5.0 
2.5 
3.0 
3.0 
3.0 
7.0 
2.5 
1.5 
1.5 
1.5 
5.0 
1.0 
1.5 
1.3 

Isolation 
(dB) (Typ.) 

>25 
>20 
>20 

15 @ 1:1 
30@ 10:1 

30 @ 100:1 
>35 

8·1174 For manufacturers' sales offices, see yellow pages 

2475 

Threshold Rise TimeJ 
Current Fail Time Operating 

(rnA) (Typ.) (ns) (Typ.) Temperature 
20 1.0/1.0 -40 to +70°C 
20 1.0/1.0 -40 to +70oC 
20 1.0/1.0 -40 to +70oC 
20 1.0/1.0 -20 to +65°C 
20 1.011.0 -20 to +65°C 
20 1.0/1.0 -20 to +65°C 
20 1.0/1.0 -20 to +65°C 
25 1.0/1.0 -40 to +70oC 
25 1.0/1.0 -20 to +60°C 
20 1.0/1.0 -20 to +65°C 
20 0.2/0.3 -5 to +65°C 
20 0.2/0.3 -5 to +65°C 
35 0.5/0.5 -40 to +70°C 
20 0.5/0.5 -10to +60°C 
20 0.5/0.5 -10 to +50°C 
20 0.5/0.5 -10to +50°C 

Attenuation Insertion Loss Splitting 
(dB) (Typ.) (dB) (Typ.) Ratio 

< 1.5 
< 1.5 
< 1.5 

3.0-5.0 3.0 
0-65 <3.0 
0-60 <5.5 
0-59 <2.0 

3.0-40 Included 
3.0-30 Included 
5.0-20 Included 

<2 1: 1 
10:1 
100:1 

< 1.5 1 :1 
10:1 

<5 1:1, 
10:1, 
100:1 

<3.5 
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NEe NEC Electronics Inc. 
401 Ellis St., Mountain View, CA 94039. 415/960-6000 

FIBER OPTIC COMPONENTS 

Passive Devices 

Switches 

Center Re peatability Rise/Fall Insertion Loss 
Devices Description Wavelength (nm) (Typ.) Time (Typ.) (dB) (Typ.) 

008752 1-2 Optical Switch 850, 1300 0.03 2 1.2 
008764 1-2 Optical Switch 850, 1300 0.04 4 1.6 

Connectors 

Mode 
Application Single Mode-SM Inner Diameter Connecting 

Device" Description Multi-Mode-MM Range Loss (dB) Field Assy Factory Assy 
009311 FC Ferrule MM 0.123 to 0.129 mm X 
009312 03 Ferrule and Housing SM 0.123 to 0.129 mm X 
009313 03 Ferrule and Housing MM 0.123 to 0.129 mm X 
009314 FC Ferrule SM 0.123 to 0.129 mm X 
009321 FC Ferrule Housing MM X 
009324 FC Ferrule Housing SM X 
009370 FC Fiber Pigtail or Patchcord MM <D.7 X 
009371 FC Fiber Pigtail or Patchcord SM <0.7 X 
009373 03 Fiber Pigtail or Patchcord MM <0.7 X 
009374 03 Fiber Pigtail or Patchcord SM < 1.0 X 
009380 03 or FC Through Adapter MM X 
009384 03 or FC Through Adapter SM X 
009390 03 or FC Receptacle MM X 
009411 04 Ferrule MM 0.125 to 0.150 nom. <0.7 X 
009414 04 Ferrule SM 0.123 to 0.129 mm < 1.0 X 
009506 Plastic FOC Terminating Kit (04) MM X 
009508 Plastic FOC Terminating Kit (Snap-On) MM X 
009416 Plastic Ferrule and Housing MM 0.125,0.140,0.250 X 
009418 Plastic Snap-On Terminal and Housing MM 0.125,0.140,0.250 X 
009420 04 Ferrule Housing MM X 
009424 04 Ferrule Housing SM X 
009470 04 Fiber Pigtail or Patchcord MM <0.7 X 
009474 04 Fiber Pigtail or Patchcord SM < 1.0 X 
009476 Fiber Pigtail or Patchcord-Plastic Snap-on Conn. MM < 1.0 X 
009478 Fiber Pigtail or Patchcord-Plastic Snap-on Conn. MM < 1.0 X 
009480 04 Through Adapter MM 
009484 04 Through Adapter SM 
009488 Through Adapter-Plastic Snap-on MM 
009490 04 Receptacle MM 
009498 Receptacle-Plastic Snap-on MM 
009500 FOC Terminating Kit 04 Conn. MM X 
009506 Plastic FOC Terminating Kit (04) MM X 
009508 Plastic FOC Terminating Kit (Snap-on) MM X 
009610 Portable Polishing Equipment X X 
009620 Resin Curing Instrument X X 

*See product data sheets for ordering Information. Complete PIN for cable assembly may Include up to 6 extra digits for speclfymg pigtail or patchcord, length of fiber, size of fiber and 
source for fiber (NEG a customer). Complete PIN for separate connectors for field assembly may include extra digits for specifying inner diameter of ferrule to match customer's fiber size. 

Data Links 

Rise Time/ 
Light BII Rate Fail Time Operating 

Device Description Source (NRZ) (ns) (Typ.) Temperature 
OON0101T&R Neolink LED OC-l Mb/s 200/100 o to +50oC 
OON0201T&R Neolink LED OC-2 Mb/s 40 o to +50oC 
OON0301T&R Neolink LED OC-3 Mb/s 10 o to +50oC 
OON3501T&R Neolink LED OC-35 Mb/s 10 o to +70oC 
OON2011T&R Neolink LED 50-200 Mb/s 213 +10 to +50oC 
OON02Bl RS232C/Neolink LED OC-20 Kb/s o to +50oC 

EEM 1988 For manufacturers' sales offices, see yellow pages 8-1175 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

62 CROSS REFERENCE 
CARDS 

• 2800 

ALL NEW with this 
edition of EEM 

1Ir=---~~I~~.~·,,, ~ GET 
............ _ ....... ·I~_ .. " .. -.-.. --.. -." _________ ORGANIZED! 

Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes:' you probably already 
have the EEM File System. But, if you said "No;' 
you really oughtto look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age: The package contains everything you 
need to set up your very own filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will accompany your 
System. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 



TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

88/89 EDITION OF EEM 
Abbreviations/Acronyms 

........... A·1134, B·1098, C·1082, D·1038 
ASCII Code ...................................... D·1073 
Batteries, Product Selection Guide ..... D·1428 
Batteries & Fuel Cells, 

Characteristics ............................. D·1454 
Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide ................. C·1003 
Capacitors, Basic Formulas ............... A·1030 
Capacitors, Miniglossary .................. A·1027 
Capacitors, Product Selection Guide .. A·1003 
Coils, Chokes, Inductors, 

Product Selection Guide ................. A·1193 
Conductors, Maximum Current 

Capacity of Copper & Aiuminum ..... C·1760 
Connectors, Miniglossary ................ C·1374 
Connectors, Terminals & Sockets, 

Product Selection Guide ................. C·1127 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide ............................ A·1331 

Delay Lines, Product Selection 
Guide ............................................ A·1495 

Discrete Semiconductors, Product 
Selection Guide ............................. A·2113 

Displays, Readouts, & CRTs, 
Product Selection Guide ................. B·1033 

EBCDIC Code .................................. D·1162 
Encapsulation, Miniglossary .............. C·111 0 
Fans, Blowers, Cooling Equipment & 

Heat Exchangers, Product 
Selection Guide ............................. C·1643 

Filters, Product Selection Guide ......... A·1633 
IC Master ........................................ A·1718 
Instruments, Panel Meters, Product 

Selection Guide ............................. D·1350 
Instruments, Test & Measuring, 

Product Selection Guide ................. D·1190 
Interconnection Systems, Product 

Selection Guide ............................. C·1719 
Keyboards & Keypads, Product 

Selection Guide ............................. B·1808 
Lamps, Lights, & Inductors, Product 

Selection Guide ............................. B·11 04 
Logofinder & Trademark Directories .... C·9 0 1 
Microwave Components, Product 

Selection Guide ............................ A·1 761 

Military Qualified Products List.. ......... B·1 003 
Motors, Drives, & Rotating Components, 

Product Selection Guide ................ B·1181 
Opto Semiconductors, Miniglossary .. B·1262 
Oscilloscopes, Product 

Selection Guide ............................. D·1408 
Panel Hardware, Product 

Selection Guide ............................. C·1603 
Potentiometers, Trimmers, Controls & 

Rheostats, Product 
Selection Guide ............................. A·205 7 

Power Supplies, Miniglossary ............ D·1504 
Power Supplies, AC, Product 

Selection Guide ............................. D·2060 
Power Supplies, DC, Product 

Selection Guide ............................. D·1497 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide ................. B·1297 

Relay Contact Forms ........................ B·1371 
Relays, Electromechanical, 

Miniglossary ................................. B·1364 
Relays, Product Selection Guide ......... B·1355 
Resistor Color Codes ....................... A·1911 
Resistors, Product Selection Guide ... A·1849 
Servo Components, 

Miniglossary ................... B·1238, D·2176 
SI Units, Basic Guide To, 

........... A·1090, B·1050, C·1092, 1)01048 
Solenoids, Product Selection Guide .... B·1612 
Switches, Product Selection Guide ..... 8·1636 
Thermal Components, Product 

Selection Guide ............................. 8·1834 
Thermal Conductivity of Dielectrics 

at Room Temperature .................... B·1842 
Thyristors/High Power Diodes, 

Miniglossary ................................. A·2145 
Trademark & Logofinder Directories .... C·90 1 
Transducers & Encoders, Product 

Selection Guide ............................. B·18 7 4 
Transformers, Product 

Selection Guide ............................. A·2153 
Voltage Drop Nomograph .. C.1912, D·2042 
Wire & Cable, Product 

Selection Guide ............................. C·1763 
Wire Guages-Diameter, Area, 

Copper Weight ............................. C·1864 



2475 FIBER OPTIC EQUIPMENT & ACCESSORIES 2475 

SHAR~ Laser Diodes 
Ortoeleclra'lics 

Laser Diodes 
Sharp's laser diodes use a double hetero junction of gallium, alumi
num and arsenide compound (GaAIAs). Long life and high reliability 

are realized by use of our original VSIS structure (V-channeled Sub
strate Inner Stripe). 

Features 
• High power type, low noise type, wide temperature ranges and 

short wavelength type are included in the scope of products. 
• The line-up is full, from the ultra compact (<1>5.6 mm packages) type 

to the single positive power supply p/w tYP(l. 
• High precision package. PIN photodiodes are built in, and optical 

power output control is easy. 
• Long life, high reliability. 
• Stable single transverse mode, low threshold current. 

Optical 
power 
output 

Model No. wavelength (mW) Features Main applications 
(nm) TYP. MAX. 

LT030 Series 3 5 Short wavelength High-speed laser printers, Bar code readers 

LT031 Series 
750 

7 10 Short wavelength High-speed laser printers 

LT020MC 3 5 General use Measuring instruments, Bar code readers 

LT021 Series 10 15 High power High-speed laser printers, Medical apparatus 

LT022 Series 3 5 Low noise CD-ROMs, Fiber Optic Communication 

LT023 Series 3 5 Low noise (Multi-mode) VD players, Analog devices, Fiber Optic Communication 

LT0221023 
Low noise Fiber Optic Communication 

WIDE TEMP. Series 780 
3 5 Wide Temperature Factory Automation Equipment 

(- 30 to 85°C) 

LT024 Series 20 30 High power Optical disk memories, Magneto-optical disk systems 

LT026 Series 3 5 Small astigmatism General use laser printers 

LT027 Series 7 10 General use Medium-speed laser printers 

LT080MD 3 5 Stabilized wavelength Measuring instruments, Laser printers, Bar code readers 

LT091MD 14 20 2 channels' High speed laser printers 

LTOI 0 Series 810 3 5 General use Measuring instruments, Fiber Optic Communications 

LT016 Series 30 40 High power 
YAG laser excitation, Optical disk memories, 
Magneto-optical disk systems 

LT015 Series 30 40 High power Optical disk memories, Optical memory cards, Medical Apparatus 

LT090 Series 
830 

80 100 High power (3 channels) Medical apparatus, Optical range finders 

LTOllMS 840 3 5 Long wavelength Fiber Optic communications 

'Independent channel control 

Package 
(mm) 

Maximum 
optTcal 
power 

Wavelength output 
(nm) (mW) 

5 
750 

10 

5 

15 

5 

780 30 

5 

10 

5 

20 

810 
5 

40 

830 
40 

100 

840 5 

~ ~~ ~~. ~c ~' 6 0 >' 
-~ 

0 

F 

- LT030MD LT030MF 

- LT031MD LT031MF 

LT020MC - -
LT021MC LT021MD LT021MF 

LT022HC/MC . LT022MD/PDIWD LT022MF 

LT023MC LT023MD LT023MF 

- LT024MD/PD LT024MF 

- LT026MD LT026MF 

- LT027MD LT027MF 

- LT080MD -
- LT091MD -

LT010MC LT010MD LT010MF 

- LT016MD LT016MF 

- LT015MD/PD LT015MF 

- LT090MD LT090MF 

- - -
M/H·\ype terminal connection . P/W·type terminal connection , 

Laser diode fi Photodiode 

~' 
. z· 
~ 

-
-
-
-

LT022HS/MSIWS/PS 

LT023HS/MSIWS/PS 

-
LT026MS/PS 

-
-
-
-
-
-
-

LTOllMS 

--ft-- J H, W: Wide Temperature Version 

S 

SHARP ELECTRONICS CORP., Micro Electronics Div., Sharp Plaza, Mahwah, NJ 07430-21350 201/529-8757 0 Telex: 426903 (SHARPAM MAWA) 0 Fax: 201/529-8759 
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2475 FIBER OPTIC EQUIPMENT & ACCESSORIES 2475 

SHAR~ 
Ortoelectronics 

Fiber Optic Data Linkl 
Laser Receptacle/Photodiode Receptacle 

Fiber optic data link Laser diodes with high frequency modulator* 
Model No. GPOF200 Model No. LT015R10 I LT024R10 

Transmitter LT022PS (780nm. MAX5mW) Laser diode LT015MD (830nm. MAX 40mW) I LT024MD (780nm, MAX 30mW) 
c 

c Receiver PIN photodiode 

i Fiber Plastic fiber (1 mmq,) 
. § Bidirectional type 
G> Feature High-speed 32Mb/s 
c transmission 

0 SIN MIN. 65dB, TYP. 80dB a .;;: Oscillation frequency TYP 250MHz ... ., 
Supply voltage + 5V (High frequency modulator) G> 

C 
MAX 50mA (High frequency modulator) Power consumption 

Single 5V power supply "For laser noise reduction in optical memory application. 

Laser receptacle Photodiode receptacle 
Model No_ GPOF50T Model No. GPOF50R 

" Laser diode LT022MS (780nm) co a 
Connector FC type .;: 

:iI 
Light output MAX. O.25mW (*) c! 

* Initial value. From the end of fiber (GI 50/125, length = 1 m, the other end IS 
conneted to this receotaclel 

" Photodiode PIN photodiode co a 
Connector FC type .;: .. .. .. Sensitivity TYP. O.3mA/mW (*) Q 

.. * Initial value. VR = 5V, PIN = 0.1mW, A= 780nm. 

.. 0"'","00, 
Fiber Optic Sensor (Ta=25°C) 

Absolute maximum ratings Electro-optical characteristics 

Fiber Forward Power Operating Current transfer ratio Response Time 
Model No. Type length current dissipMion temperature Collector t, tf 

(m) IF P Topr current I, VeE ("s) ("s) Ie RL VeE 
(rnA) (mW) (0C) 1e("A) (mA) (V) TYP. TYP. ("A) (0) (V) 

GP2FD01 Reflective 0.5MAX 50 75 0- +50 14MIU 20 10 130 120 30 1,000 2 Uni-directional 

Fiber Optic Data Links (Ta=25°C) 

Absolute maximum ratings Electro-optical characteristics 
Low level Transmission speed 

Model No. Type Fiber Forward Low level Operating output voltage (Rzsymbol) Transmission time 
length current output current temperature VOL fo tPLH tPLH 

(m) I, IOL Topr (V) IOL Vee I, (kb/s) I, Vee ("s) ("s) IF Vee RL 
(rnA) (rnA) (0C) MAX. (rnA) (V) (rnA) MIN. (mA) (V) TYP. TYP. (rnA) (V) (0) 

GP1F100 Un i-directional 1.5 50 50 -20- + 70 0.4 16 5 0 20 7 5 3 4 7 5 280 
GP1F200 Bi-directional 1.5 50 50 -20- + 70 0.4 16 5 0 20 7 5 3 4 7 5 280 

High Speed Transmission Fiber Optic Data Link (Ta=25°C) 

Absolute maximum ratings Electro·optical characteristics 
Transmitter Receiver Transmitter Receiver Fiber 

Fiber Forward Reverse Operating Peak sensitivity Short circuit Trans~ Transmission 
Model No. Type length current voltage temperature wavelength current T speed 

(m) IF V. To~r I, AP Ise (Op) I, fo 
(rnA) (V) (0 ) (mA) (mm) ("A) MIN. (rnA) (Mb/s) 

TYP. MIN. MIN. MAX. 
GP1F110 Un i-directional 1.0 50 20 -10- + 70 24 20 920 6.8 20 20 4 

This list below shows the combination of standard models with component parts 
(transmitter module, receiver module fiber optic cable) of Fiber Optic Data Links. 

(Uni-directional type) (Bi-directional type) 
Kit No. Fiber Optic Cable Transmitter module Receiver module Kit No. Fiber Optic Cable Transmitter-receiver module 

Length of o'ty. Q'ty. Q'ty. length of O'ty. O'ty. 
Cable No. cable(m) (pes) Model No. (pes) Model No. (pcs) Cable No. cable(m) (pcs) Model No. (pes) 

GP1F100A GP1C100A 0.5 1 GP1FOn 1 GP1F01R 1 GP1F200A GP1C200A 0.5 1 GP1F01D 2 
GP1F100B GP1C101 1.0 1 GP1FOn 1 GP1F01R 1 GP1F200B GP1C201 1.0 1 GP1F01D 2 
GP1F100 GP1C101A 1.5 1 GP1FOn 1 GP1F01R 1 GP1F200 GP1C201A 1.5 1 GP1F01D 2 
GP1F100D GP1C102 2.0 1 GP1FOn 1 GP1F01R 1 GP1F200D GP1C202 2.0 1 GP1F01D 2 
GP1F100E GP1C102A 2.5 1 GP1FOn 1 GP1F01R 1 GP1F200E GP1C202A 2.5 1 GP1F01D 2 
GP1F100F GP1C103 3.0 1 GP1FOn 1 GP1F01R 1 GP1F200F GP1C203 3.0 1 GP1F01D 2 
GP1F100G GP1C103A 3.5 1 GP1FOn 1 GP1F01R 1 GP1F200G GP1C203A 3.5 1 GP1F01D 2 
GP1F100H GP1C104 4.0 1 GP1FOn 1 GP1F01R 1 GP1F200H GP1C204 4.0 1 GP1F01D 2 
GP1 F1001 GP1C104A 4.5 1 GP1FOn 1 GP1F01 R 1 GP1F2001 GP1C204A 4.5 1 GP1F01D 2 
GP1F100J GP1C105 5.0 1 GP1FOn 1 GP1F01R 1 GP1F200J GP1C205 5.0 1 GP1F01D 2 
GP1F110 GP1C111 1.0 1 GP1F10T 1 GP1F10R 1 

SHARP ELECTRONICS CORP., Micro Electronics Div., Sharp Plaza, Mahwah. NJ 07430-21350201/529-87570 Telex: 426903 (SHARPAM MAWA) 0 Fax: 201/529-8759 
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3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 

Micro 
MINIATURE ELECTRIC DRIVE SYSTEMS AND ROTARY 

POWER TRANSMISSION COMPONENTS UP TO 1 H.P. 

• Originators of Skew-Wound Coreless Micromotors . 

• Patented and Licensed the World Over. 

• Coreless DC motors: • .1-30 W continuous output power 
• .01-7.09 oz -in. max. continuous torque 
• Speeds up to 16,000 RPM. 

• PMOC motors: • 4-430 W continuous output power 
• .91-415 oz-in. max. continuous torque 
• Custom windings available up to 180 VDC. 
• Speeds up to 6,000 RPM. 

• Precision gearheads: • Diameters from 10mm-120mm (.39-4.72 in.) 
• Continuous output torque to 96-fhlb. 
• Bidirectional operation in ratios up to 1,000,000:1 

ALSO AVAILABLE: 

• Tacho-Generators ............ See 0-4900 p. 0-2174 
• Optical Encoders ............. See e-5500 p. e-1898 
• Magnetic Encoders ........... See 8-5500 p. 8-1898 
• Precision Gearheads ......... See 8-3500 p. 8-1236, 1237 
• Motor-Tachometers ........... See page 0-4900 p. 0-2174 
• Shaft Couplings .............. See 0-4900 p. 0-2174 
• Zero Back Lash Gearing ...... See 8-3500 p. 8-1236 
• Brushless Motors ............ Call for Latest Data 
• Control Systems ............. Call for Latest Data 
• Brakes & Clutches ........... Call tor Latest Data 

• Ask about our "Guaranteed Stock Program" 
• Ship-trom-Stock Program available for OEM Blanket Orders. 

Full Catalog & Applications Assistance Available From: 

-Micro Mo ELECTRONICS INC. 
742 - 2nd Avenue South 1 SI. Petersburg, Florida 33701 1 Phone: 813/822-2529 1 Telex: 807-982 1 Fax: 813/821-6220 

For full catalog & latest data sheets, call (813) 822-2529 

8·1180 For manufacturers' sales offices, see yellow pages 
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riTiTiil selection 
l!lfl.W guide 

DC ROTARY CONTINUOUS 

BRUSHLESS, DIRECT DRIVE 
Aeroflex e·1184 

Airpax e·1192 

Axial Magnetics e·1195 

Clifton PrecisioniLitton e·1200 

5 

12 

6 

Eastern Air Devices e·1202 4.4 

Hathaway Motors B·1213 

Industrial Drives B·1218 

Maxon Precision B·1232 

Micro Mo B·1234 

MFM B·1233 

Motor Technology B·1239 

Novatronics B·1243 

Pittman B·1247 

SAIA.lnc. B·1252 

Shinano Kenshi B·1255 

SierraciniMagnedyne B·1256 

Stock Drive Products B·1259 1.2 

Synektron B·1264 9 

Vernitron B·1268 0 

BRUSHLESS, REDUCTION DRIVE 
Airpax B·1192 6 

Bodine Electric B·1197 

Canon, U.S.A. B·1199 6 

Eastern Air Devices B·1202 4.4 

Maxon Precision B·1232 

MFM B·1233 

Micro Mo B·1234 

Motor Technology B·1239 

Pittman B·1247 

Stock Drive B·1259 2 

BRUSH TYPE, DIRECT DRIVE 
Barber Colman 6·1196 6 

Crouzet Controls B·1201 12 

Hathaway Motors B·1213 

Industrial Drives B·1218 

Mabuchi B·1231 1 

Maxon e·1232 

Micro Mo B·1234 1.5 

BRUSH TYPE, REDUCTION DRIVE 
Barber-Coleman B·1196 6 

Bodine B·1197 10 

Brevel B·1198 

Crouzet Controls B·1201 12 

Maxon B·1232 

Micro Mo B·1234 1.5 

Pittman B·1247 

TORQUE DIRECT DRIVE , 
Aeroflex B·1184 4 

Barber-Coleman B·1196 6 

Bodine Electric B·1197 

Clifton Precision B·1200 

MFM B·1233 
Sierracin/Magnedyne 801256 

EEM 1988 

molors/drives-3500 

280 .2 1,000 .200 1000,000 .0002 5 .15 3730 

30 

50 1.0 400.0 25 4000 

90 3500 

350 .1 3200 100 100K .01 3.0 5 2500 

7500 7.5 30 

51 284 7000 

.001 .75 

36 25.5 

20 2.3 292 6200 6.5 132 

60 1 4000 101 500 

24 8.2 330 

24 5 3000 1.3 830 

350 3 3600 .4 640 .1 600 .001 .007 .1 4.8 

8.3:1 242.9:1 

.001 .75 

4 3.67 2430 0.072 7200 

42 2 120 1000 10000 1mHp 33mHp 1 25 

48 5 43 2000 3000 1/64 1/3 10 25 

6000 

24 0.089 6.76 

180 415 1500 20.3K .00015 4.62 .11 3442 

42 2.5 2800 10 3200 1 5000 1mHp 33mHp 1 25 

30 

12 16.5 762 4.5 183.0 

48 25 626 125 5000 3 120 1/64 1116 10 48 

180 1000K 0.71 45.3K .OOS 4710 

4.2 31104:2 

60 1 6720 20 580 

42 2.5 2800 2 120 1000 10000 1mHp 33mHp 1 25 

6.00 2700 

For manufacturers' sales offices, see yellow pages 8·1181 



fiTiTm selection 
l!lill.U guide 

AC ROTARY, CONTINUOUS ROTATION 

INDUCTION 
Aeroflex B-1184 · · · 24 

Axial Magnetics B-1195 · .115 

Barber-Colman B-1196 · · 3 

Eastern Air Devices B-1202 · · · Industrial Drives B-1218 · 
Oriental Motors B-1245 

Shinano Kenshi B-1255 · 120 

Stock Drive Products B-1259 

Vernitech B-1267 · · · 18 

SYNCHRONOUS 
Aeroflex B-1184 · · · 26 

Airpax B-1192 24 

Bodine B-1197 

Crouzet B-1201 · 12 

Eastern Air Dvcs. B-1202 · · · 
Industrial Drives B-1218 

Novatronics of Canada B-1243 

Oriental Motors B-1245 

SAIA Inc. B-1252 6 

Stock Drive Products B-1259 

Superior B-1260 · · 100 

Vernitech B-1267 · · · 18 

TORQUE 
Barber-Colman 6-1196 · · 3 

Bodine Electric B-1197 

Eastern Air Devices B-1202 · · · 
Oriental Motors B-1245 

DC STEPPER 

ROTARY 
Airpax B-1192 5 

Bodine B-1197 

Canon B-1199 

Clifton Precision B-1200 

Crouzet B-1201 5 

Eastern Air Devices. B-1202 1.3 

Hathaway Motors B-1213 

Inland Motor B-1214 2 

Industrial Drives B-1218 

Micro Mo B'1234 5 

NMB Technologies B'1242 3 

Novatronics B'1243 

Oriental Motors B'1245 1.4 

SAIA, Inc. B'1252 

Shinano Kenshi B·1255 

Stock Drive Products B'1259 1.8 

Superior B'1260 <.8 

SuperVexta B'1263 

Vemitech B·1267 6 

208 50 400 5 

230 50 60 25 

240 50 60 .1 

440 50 400 

115 60 

220 50 60 

50 60 

220 60 1800 .5 

220 50 400 3.5 

230 50 60 

240 50 60 2.5 

440 50 400 

60 400 

240 50 60 1.3 

50 60 

240 10 400 

220 60 1800 ,5 

240 50 60 .1 

440 50 400 

12 1 46 

42 2.8 42.5 

120 1 1150 

24 1.1 140 

5 .20 .25 

24 10 1,000 

24 15.3 306 

1.42 11.644 

24 

15 35 5500 

25 300 

40 .5 5.0 

molors/drives-3500 

498 .65 100 1250 10,500 1/3 

300 1.0 50.0 3600 

220 .2 50 2400 3200 4mHp 33mHp 

450 20,000 .001 3 

6000 

.46 53 1200 1550 3 180 

100 .03 50 1400 20,000 111000 1/50 

900 .07 200 600 24,000 1/2500 213 

.75 1.1 1 720 

8 1 15 300 720 4.7 1,036,800 

600 12000 .001 1.0' 

60,000 

3 180 

3.5 250 600 

25.00 1800 72 200 3:1 125:1 Frctl Frctl 

100 ,03 50 1400 20,000 1/1000 1/50 

220 .2 50 1 1600 2.5 2800 4mhp 33mhp 

.5 200 0 6000 

3 180 

7.5 18 

0.9 15 

1.8" 120' 

.25 22 7.5 15 112 2000 

1 900 1.80 90 0 20,000 

1.8 15 0 10K 

18 18 500 1200 

0,9 18 

15 90 

0.45 1.8 

7.5 15 

0.9 3.75 

7.5' 15' 

35 5200 1.8 1.8 

.9 1.8 

.1 4.0 15 90 100 800 

8·1182 For manufacturers' sales offices, see yellow pages EEM 1988 



rmTTIl selection 
L!l!ll.U guide 

DC, SERVO, ROTARY 

DIRECT DRIVE 

8arner-Colman 

Clifton Precision 

Eltrol 

Hathaway 

Industrial Drives 

Maxon Precision 

MFM 

MicroMo 

Motor Technology 

Pittman 

REDUCTION DRIVE 

8arber-Colman 

MFM 

Micro Mo 

Motor Technology 

Pittman 

SLIP RINGS 

Airflyte 8'1186 

Clifton Precision 8'1200 

HI Systems 8'1205 

Fabricast 8'1206 

Graphite 

Metallizing 8·1212 

litton 

Poly-Scientific 8'1221 

8'1196 6 42 2 120 

8'1200 2 50 

8'1203 

8'1213 

8'1218 

8'1232 

8'1233 

8'1234 1.5 180 .7 45000 

8'1239 

8'1247 40 12 286 

8'1196 6 42 10 3200 

8'1233 

8'1234 

8'1239 

8'1247 160 
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8'1184 

MOTORS, DRIVES, & ROTATING EQUIPMENT 

Aeroflex 
brush/ess de 
motors and 
torquers 

We're more than just 
a motor company 

State-of-the-art design backed by 25 years of engineering and 
field experience ... Aeroflex motors and torquers are working, 
accurately and reliably, in the most difficult military, aerospace and 
industrial applications. Time and again they have proven how well 
they can perform in hostile environments on land, sea or in the air 
... in outer space or in the ocean's depths. 

Aeroflex fractional and sub fractional H.P. brushless D.C. motors 
offer equal - or better - performance than brush motors, with no 
compromise in size. They are ideal for those special applications 
where environment, service life or other brush motor limitations 
cannot be tolerated. Their high torque-to-inertia ratios, excellent 
heat transfer characteristics, high efficiencies (75%) and freedom 
from downtime make them a cost effective choice. 

Aeroflex torquers are designed and built for the same demanding 
kind of use. They're available from I" O.D. to 24" O.D. in torques 
from tenths of an oz.-in. to hundreds of ft.-Ibs. With designs like 
this in stock, it's usually a simple matter to meet your 
application needs. 

Should you require a special motor or torquer, we'll work to your 
specification or help you develop one that meets your need. We can 
also help you with the electronic drive interface, or even 
provide the complete electronic/motor assembly. 

We're more than just a motor company. 

Q MAGNETIC PRODUCTS DIVISION 
AEROFLEX LABORATORIES INC. 

~ SOUTH SERVICE ROAD· PLAINVIEW, LONG ISLAND, N. Y. 11803 
T TEL.: (516) 694-6700 • TWX: 510-224-6417 

3500 
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3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 

Speed-Independent 
Magnetic Pick-ups 
Their output voltage amplitudes are totally 
independent of the rate of change to the external 
magnetic field. They provide 

• True zero speed sensing 
• Contactless limit switches 
• Translational and rotational velocity, 

direction and position sensing 
• Counting, indexing, and timing functions 

Benefits: 
• Simplify designs 

• Low power consumption 

• Rugged enough for engine environments 

• Aerospace reliability 

• Operate from logic power bus 

• Freedom from EMI (no choppers or oscillators) 

• Freedom from actuator mechanisms 

• Can replace optical systems 

Applications: 
Computer peripherals-sensing of indexing marks for drive 
mechanisms in card readers / magnetic tape memories / paper 
roll drive, and character selection in printers 

Transportation-wheel speed sensing (skid-controlled 
braking) / ignition system timing / vehicle sensing (traffic 
control) 

Industrial- speed, position and limit sensing 

Aerospace - wide applications 

Other Products: 
Solid state current sensors I 
as well as brushless DC Motors, Torques and Drive Electronics. 

3500 

Q MAGNETIC PRODUCTS DIVISION 
AEROFLEX LABORATORIES INC. 

~ SOUTH SERVICE ROAD. PlAINVIEW, LONG ISLAND, N. Y. 11803 
...... TEL.: (516) 694-6700 • TWX: 510-224-6417 
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ELECTRICAL 

onlael Ra Islan a Vari II n 
No. of Rings 

MOTORS, DRIVES,& ROTATING EQUIPMENT 

ELECTRONICS CO. 

3500 

These Slip Ring Assemblies have found 
wide use in gyro gimbal and instrument 
applications. The fully enclosed and 
tested assemblies feature fine diameter 
gold alloy brushes mated to compatible 
gold alloy rings for excellent noise char
acteristics !it low torque levels. Although 
miniature in size, the assemblies are sur
prisingly rugged and are able to with~ 
stand most military environmental speci
fications. 
Units have been fully tested to the envi
ronmental parameters listed below, prov
ing their ruggedness and reliability. All 
units are factory tested before shipment 
and a copy of the test data is available 
with each unit upon request. 
The units shown here are only a sample 
of those available which include a 50 ring 
capsule of .685 diameter. 

SPECIFICATIONS 
MECHANICAL 
1. Rings: Gold alloy 
2. Brushes: Gold alloy wire, spring temper 
3. Ball Bearings: Stainless steel, shielded 
4. Shaft: Stainless steel 
5. Housing: Anodized aluminum 
6. Rotation: Bi-directional 

ELECTRICAL 
1. Current: Signal level to 1 amp maximum 
2. Voltage: Micro-volts to 110 volts rrtls 
3. Dielectric Strength: 500 volts rms 

(all combinations) 
4. Leadwire: #30 AWG teflon insulated, 

15" long minimum 
5. Noise: ±5 micro-volts per ma 

ENVIRONMENTAL 
1. Temperature Shock: +85°C for 1 hour and 

immediately transferred to - 55°C for 1 hour 
2. Shock: 18 shocks, 20 "g" with duration of 

11 ±1 ms (MIL-E-5272C, Procedure V) 
3. Vibration: MIL-STD-202B, Method 204, test 

condition B 
4. Altitude: 50,000 ft. and - 55°C 
5. Humidity: MIL-E-5272C, Procedure III 

(95% R.H. @ 120°F for 360 hours) 

ORDERING INFORMATION 

CAY· fllu;I'. Im,,0J 

I 1&....-___ No. of Rings 

L-------Model 

5 1111 hm max. al m x. seed 2 mililohms max. al max. seed I liohms max. al max. s ad 
30 max. 40 max. 20 max. 

NEW HOOK ROAD, BAYONNE, NEW JERSEY 07002 201-436-2230 TWX-710-729-4489 FAX 201-436-6024 
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3500 

UNIT SHOWN 
WITHOUT COVER 

CAY-150 
UP TO 48 RINGS 

CAY-1120 
UP TO 90 RINGS 

CAY-1030 
UP TO 30 RINGS 

life 

MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

ELECTRONICS CO. 

CAPSULE SLIP RIND ASSEMBLIES 

2000 hIs. 100 I m 

These assemblies, specially designed for 
gyro-rate table and centrifuge applica
tions, have found wide use because of 
their versatility and compact size. The 
standard assembly, can be supplied (at 
slight extra cost) with internally shorted 
rings for double and triple current rat
ings, and with single, double and triple 
shielded wire. Featuring gold alloy wire 
brushes and compatible gold alloy rings, 
these assemblies are manufactured from 
proven production tooling at a very nomi
nal cost. Special assemblies with switch
ing circuits and others with non-standard 
materials for use in severe environments 
are available. 

SPECIFICATIONS 

MECHANICAL 

1. Rings: Gold alloy 
2. Brushes: Gold alloy wire, spring temper 
3. Ball Bearings: Stainless steel 
4. Shaft: Stainless steel, type 303 
5. Housing: Anodized aluminum 
6. Rotation: Bi-directionai 

ELECTRICAL 

1. Current: Signal level to 2.0 amps 
2. Voltage: 400 vdc maximum 
3. Dielectric Strength: 1000 Volts rms 

(all combinations) 
4. Contact Resistance: 

A. less than 8 milliohms @ 200 rpm 
B. less than 2 milliohms @ 10 rpm 

5. leadwire: #28awg 18" long 

• LONG LIFE • HIGH SPEED 

SPECIFICATIONS 
1. Rings: Coin silver 
2. Brushes: Silver graphite, two per ring 
3. Ball Bearings: Stainless steel, shielded 
4. Shaft: Anodized aluminum 
5. Housing: Anodized aluminum 
6. Torque: .03 in.-Ib. per ckt. approx. 
7. Speed: Up to 5000 rpm 
8. life: 5000 hrs. at 100 rpm 
9. Rotation: Bi-directional 

10. Current: 5 amps max. per ring 
11. Voltage: 250 Volts DC max. 
12. Dielectric Strengths: 500 VRMS 

(all combinations) 
13. Contact Resistance: 10 milliohms max. 

(excluding wires) 
14. Noise: 10 milliohms max. 
15. No. of Rings: 30 max. 
16. leadwire: #22 AWG, 24" Ig., both ends 

NEW HOOK ROAD, BAYONNE, NEW JERSEY 07002 201-436-2230 TWX-710-729-4489 FAX 201-436-6024 
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DAY-70S 
UP TO 160 RINGS 

DAY-710 
UP TO 120 RINGS 

CAY 94 
• General purpose 
• "Stack-up 

capability (up to 
200 rings or 
more 

• Low noise 
• Long life 

MOTORS, DRIVES, & ROTATING EQUIPMENT 

ELECTRONICS CO. 

3500 

DAY-70S 
These slip-rings are built to your order 
using many standard components which 
have proven themselves over many years 
of reliable operation. The "platter-type" 
design includes one coin silver ring on 
each side of each molded sub-assembly; 
and, leaf type silver graphite brushes 
which are molded in an insulating block 
and perfectly matched to the face of each 
ring. Inasmuch as the assemblies are the 
stack-up type, we are able to custom 
build them to your specifications-using 
our standard components-with a very 
minimum lead time required. 

DAY-710 
Similar in construction to our DAY-705, 
this platter type unit features two coin 
silver rings on each side of each platter 
for greater package density, and a 
"through bore" design which can be used 
for the passage of fluid or gas lines. 

SPECIFICATIONS 
MECHANICAL 
1. Rings: Coin silver 
2. Brushes: Silver graphite 
3, Ball Bearings: Stainless steel, shielded 
4. Shaft: Anodized aluminum 
5. Housing: Anodized aluminum 
6. Speed: 500 rpm maximum 
7. Rotation: Bi-directional 

ELECTRICAL 
1. Voltage: a to 150 Volts AC or DC 
2. Dielectric Strength: 500 Volts rms 

(all combinations) 

1. Rings: Coin silver 
2. Brushes: Silver graphite (two ·per ring) 
3. Brush Leafs: Beryllium copper 
4. Insulation: Phenolic 
5. Leadwire; Available upon request 
6. Speed: 750 rpm max. 
7. Life: 1000 hours @ 100 rpm 
8. CUrrent: 5 amps per rings; 10 amps per ring 

when 4 brushes are used 
9. Voltage: 300 VRMS 

10. Dielectric Strength: 500 Volts rms 
(all combinations) 

11. Insulation Resistance: 10 megohms 
minimum at 500 VDC 

12. Noise: The contact resistance change in 
each circuit shall be less than .005 ohms at 
maximum speed 

13. Units with less than 11 rings have one 
bracket per brush block 

NEW HOOK ROAD, BAYONNE, NEW JERSEY 07002 201-436-2230 TWX-710-729-4489 FAX 201-436-6024 
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t:liJ./!t.~ ELECTRONICS CO. 

POWER CAPSULE SLIP RIND ASSEMBLIES 
CAY-125 
A general purpose, off-the-shelf slip ring 
assembly especially applicable for strain 
gage and thermocouple measurements 
where rotating detector circuits must be 
brought out to stationary measu ring 
equipment. 

CAY-755 
The standard cartridge, (AHW-16), has 
been used for many years on our CAY-
125 assembly and is now available with 
the CAY-755 which is also drawn, or indi
vidually, for use on any ring which is a 
minimum of Va /I wide. The silver graphite 
brushes, coil springs, caps and holders 
may be purchased individually or as an 
assembly and are all available from stock. 

SPECIFICATIONS 

MECHANICAL 
1. Rings: Coin silver 
2. Brushes: Spring loaded silver graphite, two 

per ring 
3. Torque: 0.2 in-Ibs. per ring 
4. Speed: 5000 rpm maximum 
5. Life: 1000 hours minimum @ 500 rpm 
6. Rotation: Bi·directional 

ELECTRICAL 
1. Current: 10 amps per circuit with two brushes 

per ring 
2. Voltage: 0-250 Volts AC or DC 
3. Dielectric Strength: 500 Volts rms 

(all combinations) 
4. Contact Resistance Variation: 10 milliohms 

maximum at maximum speed 
5. No. of Rings: 30 maximum 

ENVIRONMENTAL 
1. Operating Temperature: 0° to 200°F 
2. Humidity: 85% 

ORDERING INFORMATION 

CAY.I!I.,!]}1 l!ijI:4!1 IS 

."d"~ J 
No. of Rings L S~'i" 

Variations 

NEW HOOK ROAD, BAYONNE, NEW JERSEY 07002 201·436-2230 TWX-710-729-4489 FAX 201·436-6024 
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~"G! ELECTRONICS CO. 

DAY-490/499 
UP TO 50 RINGS 

CAY-731 1740 
UP TO 50 RINGS 

MULTI-PURPOSE SLIP RIND ASSEMBLIES 
These assemblies, designed for use in 
commercial equipment, have been used 
in .applications ranging from thermo
couples to the transmission of medium 
power. They feature coin silver rings, sil
ver graphite brushes, convenient termi
nals on both the slip ring and brush 
blocks, and a rotor design which allows 
the leadwires to be exited through the 
shaft bore, or under the bearing when a 
shaft clearance hole is required. The 
wide variety of sizes and configurations 
available, including "in-between" shaft 
diameters, allows the designer to select 
a standard assembly for his application, 
eliminating time consuming and costly 
design charges. 

SPECIFICATIONS 

MECHANICAL 

1. Frame: Anodized aluminum 
(DAY-490/DAY-499 only) 

2. Rings: Coin silver 
3. Brushes: Silver graphite, two per ring 
4. Leafs: Beryllium copper 
5. Insulation: Epoy or laminated plastic 

ELECTRICAL 

1. Current: 10 amperes per circuit 
(20 amperes available at extra cost) 

2. Voltage: 250 Volts maximum AC or DC 
3. Dielectric Strength: 750 Volts rms 

(all combinations) 
4. Insulation Resistance: 50 megohms minimum 

at 500 VDC 
5. Contact Resistance Variation: 10 milliohms 

maximum at maximum speed 
6. No. of rings: 50 maximum 

ENVIRONMENTAL 

1. Operating Temperature: 0 to 250°F 
2. Humidity: 95% maximum 
For use when bearing mounted assemblies are 
not practical, the CAY-731/CAY-740 should be 
specified. 

NEW HOOK ROAD, BAYONNE, NEW JERSEY 07002 201-436-2230 TWX-710-729-4489 FAX 201·436·6024 
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t:ii6.~ ELECTRONICS CO. 

VEHICLE SLIP RING ASSEMBLIES 
Airflyte Electronics has experience in the 
design and manufacture of assemblies 
for personnel carriers, tanks and other 
military vehicles. We have built slip rings 
for periscopes, turrets and commander 
stations. These assemblies range in size 
from 6/1 or less in outside diameter to 
slip rings with clearance holes larger 
than 28/1. This type of assembly is char
acterized by its rugged construction, usu
ally has two high power rings, several low 
power and up to 50 signal rings. illus
trated are several of the configu rations 
we have built in production quantities. 

SPECIFICATIONS 

1. Voltage: from ?B VDC to 20B VAC 
2. Current: from 1 amp to 600 amps 
3. Frequency: DC1to100 MHz 
4. Speed: Usually about 20 rpm 
5. Noise: Less than 10 mO peak to peak 
6. Hydraulics: 3000 psi operating 
7. Pneumatics: 1500 psi operating 
8. Torque: 15 ft.-lb. max. (no hydraulics) 
9. Life: 3000 hrs. 

10. Environmental: Vibration, shock, etc. per 
MIL SPEC 

11. Terminations: Connectors & fittings 
customer compatible 

ENCODERS & SWITCHES 
Airflyte encoders and rotary switches fea
ture drum construction with solid gold 
alloy conducting segments embedded in 
epoxy and machined flush. Brushes are 
multi-strand, spring-temper gold-alloy. As 
small as V2/1 diameter. 

ENCODERS 
Special encoders with BCD, Gray, True 
Binary or non-standard codes are avail
able. Units supplied with or without logic 
circuitry. 

SWITCHES 
When close accuracy, repeatability and 
size are important, specify Airflyte rotary 
switches for timing and positioning appli
cations. Successfully replaces snap ac
tion switches and cams. Pre-set to elimi
nate installation time. Zero hysteresis. 

NEW HOOK ROAD, BAYONNE, NEW JERSEY 07002 201-436-2230 TWX-710-729-4489 FAX 201-436-6024 
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A·C· D· C· ST.E· ·PPER A.irpaxof~ersabr~ad range of hIgh-qUality 
" . geared AC, DC and 

AND GEARED steppermotors.Availablein 
standard or custom design to 

. meet the needs of any application. 

MmO RS Contact Airpax Company, West Johnson Avenue, 
.. Cheshire, cr 06410. (203) 272-0301. A division of 

North American Philips Corporation. 

Instrument Motors 
2-phase stator and permanent magnet rotor. Can be furnished as 
asynchronous motor; 24, 120 or 220 VAC, or as a stepper motor; 5 
or 12 VDC. Standard gear reductions will produce high torque 
outputs, plus speeds to 1 RPM on asynchronous models and step 
angle to 0.05° on stepper units. 
81400 Series Synchronous operation 
82400 Series Stepper operation 

Low-Cost, High-Thrque Geared Motors 
Ideal as either a synchronous or stepper motor for use in medical 
and scientific instruments and computer peripherals. Both 
models are equipped with NEMA-type 2-11 gearbox. Standard 
output speeds as low as 112 RPM or step angle as small as .050 • 

Rotor bearings and output shaft bearings are permanently 
lubricated. 
86100 Series 
86200 Series 

Synchronous operation 
Stepper operation 

41 to 80 oz.-in. Holding Thrque, 1.80 Step Angle
Series4SH 
Size 23 unipolar stepper moto~ have a small step angle of 1.80 to 
provide fine increments for direct, precise positioning without 
reduction gears for use in computer peripherals, business 
machines and control equipment. Hybrid permanent magnet 
construction. 

Reversible Synchronous Motors 
For commercial/industrial use. 50 or 60 Hz operation; voltages 
from 12 to 230 VAC. PM rotor, 2-coil windings. Electrically 
reversible. Rotor speeds 300 RPM at 60 Hz or 720 RPM at 60 Hz. 
Rotor torque 0.75 oz.-in. and 1.1 oz.-in., respectively. Output 
speeds from 300 RPM to 111000 RPM. 
81300 Series 
S7100 Series 

300 RPM rotor 
720 RPM rotor 

Low-Cost, Iron Rotor DC Motor with Gearbox 
39 mm0 - furnished as a self-contained unit with integral 
gearbox. Operating voltages of 6, 12 or 24 VDC. Thrque up to 18 
oz.-in. Output speeds from 8.2 to 330 RPM. All units have sleeve 
bearings and built-in spark suppression. 

Ironless Rotor DC Motors 
Available in 3 frame sizes: 29, 40 and 65 mm0. Reversible, low 
inertia and inductance. High efficiency - as much as 75 %. Sleeve 
bearings - ball bearings available on many models. Available in 
voltages of 12 to 30 VDC. 

AI RPM 
INTERNATIONAL DIVISION 
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STE pp E R Airpax offers a broad range ofhigh-quaITty stepper motors 
in standard or custom design. Ideal for computer peripherals, 
medical instruments, and other applications where accurate 

M OTO RS positioning is required. Contact Airpax Company, West Johnson 
Avenue, Cheshire, cr 06410. (203) 272-0301. A division of North 
American Philips Corporation. 

82100 
Ideal for battery-driven applications, tape head positioner, 
portable digital cassettes and similar instruments where 
space and weight are of a premium. 
This motor can be driven over 2500 pps with running torque 
of .45 oz-in (3.2mNm). 
Features: 
• 26mm I" Dia. 
• Holding'lbrque 1 oz-in 
• StepAngle 7.5°,15° 
• Power IN 2.5 Watts 
• Standard Voltage 5 or 12 VDC 

82200 
Ideal for application where torque to inertia ratio is critical. 
Ideal for ribbon drives, ribbon lifts, small printer carriage and 
paper positioner, tape head positioner, chart recorders, 
medical applications, etc. 
Features: 

• 36mm 1.42" Dia. 
• Holding'lbrque 1.9to3.90z-in 
• Step Angle 7.5° (82200), 15° (83200),18° (82300) 
• Power IN 4 to 4.5 Watts 
• Standard Voltage 5 or 12 VDC 

82400 
With its efficient running rate and stepping accuracy, the bi
directional motor is an economical answer to a variety of 
applications. 
Features: 
• 42mm 1.65" Dia. 
• Holding'lbrque 12oz-in 
• Step Angle 7.5° 
• Power IN 5 Watts 
• Standard Voltage 5 or 12 VDC 

82700 
These bi-directionalstepping motors offer high efficiency 
and high running rates in a small package weighing only 8 
ounces. Ideal for many applications such as paper advance, 
carriage drives, medical pumps, HVAC, plotters, etc. 
Features: 
• 58mm 2.25" Dia. 
• Holding'lbrque 8 to 17 oz-in 
• Step Angle 7.5° (82700), 15° (83700) 
• Power IN 8 Watts 
• Standard Voltage 5 or 12 VDC 

Ideal where more brute force is required and the long life of 
ball bearings is a critical requirement. 
Features: 
• 59mm 2.33" Dia. 
• Holding'lbrque 18 to 28 oz-in 
• Step Angle 7.5° (82800), 15° (82600) 
• Power IN 8-11 Watts 
• Standard Voltage 5 or 12 VDC 

82900 
This bi -directional permanent magnet stepper isideaJ for 
many applications where high torque is a requirement. 
Features: 

• 70mm 2.75" Dia. 
• Holding Thrque 26 to 46 oz-in 
• Step Angle 7.5°,15° 
• Power IN 15 Watts 
• Standard Voltage 5 or 12 VDC 

AlRPa 
INTERNATIONAL DIVISION 
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LINEAR ACTUATORS 
Airpax offers a 
broad range of high
quality precision linear 

AND BRUSHLESS 
actuators and brushless DC motors. 
Available in standard or custom 
design for any application. 

DC MO~ORS Contact Airpax Company, Cheshire Industrial Park, 
Cheshire, CT 06410. (203) 272-0301. A division of 
North American Philips Corporation. 

Low Force - Series 92100 
Will control devices requiring a "pushed" or "pulled" force of up 
to 21 ounces. 5 or 12 VDC operation. Shaft moves in increments of 
0.001",0.002" or 0.004" per pulse. 

Automotive Actuators 
Shown is one of many digitally controlled linear actuators 
designed for underhood fuel management systems. Operating 
voltages from 7.5 to 14.5 VDC. Unearforce to 90 oz. 

Three-phase Brushless DC Motors 
Consist of 4-pole permanent magnet field rotors and 3-phase 
wye-connected stator windings. Electronically commutated 
servo; hall cells provided. Shipped as assembly kits. User provides 
logic, drivers and spindles. Assembled motors with spindles avail
able. Efficiencyupto85%. Stall torques from 30 oz.-in. to 700 oz.
in. Optimum power output. Excellent speed control. No major 
EM!. Minimum maintenance, long life. Particularly well-suited 
for rigid and floppy disk drives, phase-locked servo spindle con
trols and high-reliability tape recorders. 
L85lOi Series 24 VDC 
K85401 Series 24 VDC 
K85601 Series 48 VDC 

Medium Force - Series 92200 
Will control force requirements between 3 and 4 lbs. Accurate 
incremental movement of 0.001", 0.002" or 0.003" per pulse. 
Available for 5 or 12 VDC operation. 

High Force - Series 92400 
fur applications requiring force of approximately 191bs. Rugged 
0.250" diameter shaft extends in 0.001 "or 0.002" increments to 
a maximum 3" from either side of the actuator. Longer shafts 
available upon review of the application. 

Size 15 Brushless DC Motor 
Bi-directional, 2-pole permanent magnet motor with external 
rotor and 3-phase wye-connected stator winding. Includes inte
gral8-pole tachometer with a range of 3000 to 6000 RPM. Output 
pulses 8 per revolution. Output voltage (Sq. Wave) 5V, TIL. Ideal 
for 1/4-inch streamer applications, floppy disks and small fans. 
Low EMI and high acceleration characteristics. 
K85915 Series 12 VDC 

AI RPM 
CHESHIRE DIVIS~ON 
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BRUSHLESS DC MOTORS 
FROM 

AXIAL MAGNETICS 

AXIAL MAGNETICS 
IENCALINC. 

ROTOR AND STATOR SET, Brushless DC 
Oia: 3.00 inches 
Length: .63 inches 
Max 10: 1.40 inches 
Torque Sensitivity: 10.0 oz-in/amp 
Resistance: 5.0 ohms 
This shows the middle size of a family of 6.50, 4.00, 3.00, and 2.00 
inch diameter ceramic magnet motor sets available in various 
lengths and ratings. Available with mounted Hall Effect Sensors. 

SPINDLE MOTOR, Brushless DC 
Oia: 4.00 inches 
Length: 1.5 inches 
Shaft Runout: .0005 inches 
Torque Sensitivity: 5.0 oz-in/amp 
Resistance: .5 ohms 
Example of complete motor sold in prototype and quantities made 
by Axial MagnetiCS for 6, 12, and 24 volt systems. Torque Sensitiv
ites of up to 50 oz-inl amp have been supplied in this 4.00 inch diam
eter with Delta connected 3 phase windings. 

HOLLOWSHAFT MOTOR, Brushless DC 
Oia: 2.25 inches 
Length: 1.25 inches 
Shaft 10: .25 inches 
Shaft Runout: .0005 inches 
Torque Sensitivity: 4.2 oz-in/amp 
Resistance: 22.0 ohms 
Custom design for slow speed rotation of laser prism for etching 
electronic circuits. 

LOW COST MOTOR, Brushless DC 
Oia: 3.30 inches 
Length: 2.50 inches 
Torque Sensitivity: 6.0 oz-in/amp 
Resistance: 1.0 ohms 
Construction: Sleeve Bearings 
This is a motor designed and built for a high volume requirement 
to a low cost custom application. 

TORQUE MOTOR ROTOR AND STATOR SET, Brushless DC 
Oia: 6.50 inches 
Length: .45 inches 
Max 10: 4.75 inches 
Torque Sensitivity: 24 oz-in/amp 
Resistance: 2.4 ohms 
This is the largest of a family of inner member rotate Rare Earth 
Magnet designs having maximum diameters of 6.50, 5.50, 4.50, 
3.50 and 2.50 inch diameters. 

DIV. 

450 West Los Angel~s St., Simi ValleY,c:;A 93065 .~05-527-0900 
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a Siebe company 

BARBER-COLMAN 
subfractiona/lflotion control 

NEW 
PRODUCTS 

DC gearmotor 
6-24 Volts 
Low cost plastic gearbox 
Torque to 7 Ib-in. 
Optional features: 

• Control circuits 
• Limit switches 
• Many shaft configurations 

MYMM 
Long life high torque DC motor 
Stall torque to 125 oz-in. 
EMI filtering 
Optional features: 

• Optical encoders 
• Gear boxes 

YAA 

3500 

Rated HP to .005 
Small and compact 

Torque to 11 Ib-in. 
1.5" max. dia. 

Torque to 15Ib-in. 
2.0" max. dia. 

1.18" dia. 6-36 VDC 
2.16" max. length 2.0" dia. 

Our manufacturing experience and engineering content assure 
consistent quality - from simple drive motors to sophisticated "motion 
control packages." Our motors are available with multiple types of 
companion gearheads and may be combined with options like magnetic 
tachs, optical encoders, ball bearings and electrical filtering for exact 
start-stop and speed control. For detail application assistance and 
pricing, contact our office at the address be/ow. 

Barber-Colman CompanL/ ___ • 
MOTOR DIVISION 

Loves Park, IL U.S.A. 61132-2940 FAX: (815) 962-0070 
M-104 -lITHO IN IIS.A 

I P.O. Box 2940 I Toll Free: 1-800-237-2537 

Phone: 18151968-0660 Telex: 4330367 

8·1196 For manufacturers' sales offices, see yellow pages EEM 1988 
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To the best in 
small gear motors, 
motors and 
electronic motion 
controls 
Bodine adds the best 
in availability 
500 models available 
from local distributor 
stocks 

i:i·i·ii~li@ 

iiu;'da 
'·IelMd4. 
2500 W. Bradley Place 
Chicago, IL 60618 V.S.A. 
Tel: (312) 478-3515 
Telex: 25-3646 

Quality 
in Motion® 
© Bodine EIec1ric Company 

MOTORS, DRIVES, & ROTATING EQUIPMENT 

For many motion control applications, 
even those that are relatively complex, 
standard product is the best, quickest, and 
most cost-effective solution ... and in such 
situations, your Authorized Bodine Distrib
utor is your best, quickest, and most cost
effective source. 

Bodine offers you the industry's widest 
selection of off-the-shelf small gearmotors, 
motors and electronic motion control. 
available factory-direct in OEM quantities 
or through 103 stocking Authorized Distrib
utors and Service Centers in the USA, 
Canada and Europe. And Bodine Distribu
tors can help you in the selection, applica
tion and use of gearmotors, motors and 
motion controls. 

The broad and varied Bodine product 
line is characterized by performance that 
is not only exceptionally reliable, but also 
exceptionally consistent, motor-to-motor 
and lot-to-Iot. Bodine motors don't last 
forever, it's true, but it takes them longer 
to wear out-and if they do, we're there 
to recondition them. !t's reassuring to have 
this help nearby, and to know that our 
network of Authorized Service Centers is 
a critical part of the Bodine "insurance 
policy." 

In addition to broad inventory and 
excellent customer service capabilities, 
Bodine also provides comprehensive tech
nical and product application literature. 
In particular, our standard off-the-shelf line 
is fully described in Stock Catalog Sand 
European Voltage Stock Catalog SME. 
the motor specifier's basic references, 
available, free on request. Ask for your copy 
of either, or both. 

Mini-guide to Bodine stock products 
• 400 USAICanadian models, plus 100 

European voltage models 
• Motors: 10 and 30 AC, DC, universal; 

HP 1/2000 to 1/2; dia. 2.27" to 6.00" 
• 24 VDC gearmotors and motors 
• Parallel shaft gearmotors: AC, DC; up to 

341 Lb.-in. torque 
• Right-angle shaft gearmotors: AC, DC; 

up to 340 Lb.-in. torque 
• New state-of-the-art DC Stepper controls 
• 72 RPM HY -Sync"; instrument, torque, 

floppy disc motors 
• Matched SCR and Thyristor DC speedl 

torque controls for PM and shunt wound 
drives 

• Synchronous and non-synchronous, split 
phase, permanent split capacitor, shunt 
wound, PM, series wound 

• Most stock products U.L. construction 
recognized, many CSA-certified and 
VDE-approved 

• Other models and modifications available 
built-to-order in small or large quantities 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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BREVEL MOTORS 
Model 713 (12 VOLT) 

Stock D.C. Gearmotor 

The Model 713 D.C. Gearmotor was designed 
for low torque applications. The extremely 
compact gearmotor is ideal for robots, in
strumentation, and other uses where space is 
at a minimum, but quality and reliability is of 
maximum concern. 
Several models of each design are available as 
stock items from over 100 Brevel Distributors 
nationwide ... or Brevel will custom design to 
fit your applications. 

.06---.il--

ALL SPECIFICATIONS@ 12V DC 

Stock Starting Nominal Running 
Model No·Load Torque Running Torque @RPM 

No. RPM Lbs.·ln. AMPS Lbs.·ln. 

713·982922 5.8 *103.0 .75 20.0 - 4.6 

713·982923 9.4 * 63.0 .75 20.0 - 5.9 
713·982924 16.4 " 36.0 .75 12.0 - 10.0 

713·982925 26.0 * 22.0 .75 7.5 - 16.0 

713·982926 39.8 " 32.0 1.25 10.8 - 25.0 
713·982927 46.0 14.4 .75 4.8 - 29.0 
713·982928 64.4 20.0 1.25 6.6 - 42.0 
713·982929 112.0 12.7 1.25 4.2 - 73.0 
713·982930 145.6 9.8 1.25 3.2 - 94.5 
713·982931 183.0 "·7.0 1.25 2.6 - 110.7 

*TO RQUE LOAD MUST NOT EXCEED 20 LBS-IN 

1.400IA. 

1.49DIA, 
(Magnet Shell) 

Dimension 

A B 

1.20 2.31 

1.20 2.31 

1.20 2.31 

1.20 2.31 

.93 3.06 

.93 2.31 

.93 3.06 

.93 3.06 

.93 3.06 

.93 3.06 

Gear 
Train 
Ratio 

604.0:1 

374.0:1 

213.0:1 

132.0:1 

75.3:1 

75.3:1 

46.6:1 

26.6:1 

20.0:1 

16.5:1 

BREVEL MOTORS INC. 
a subsidiary of 

® VERNITRON CORPORATION 

Model 780 (12VOLT) 

Stock D.C. Gearmotor 

The Model 780 D.C. Gearmotor was designed 
for high torque applications. The rugged Model 
780 is ideal for pumps, vending machines, lift 
mechanisms and other uses where tough re
liable operation is demanded. 
Several models of each design are available as 
stock items from over 100 Brevel Distributors 
nationwide ... or Brevel will custom design to 
fit your applications.' 

ALL SPECIFICATlONS@ 12V DC 

Stock Starting Nominal Running 
Model No·Load Torque Running Torque @RPM Dimension 

No. RPM Lbs.·ln. AMPS Lbs.·ln. A 

780·982956 4.5 *240 2.0 120.0 - 3.0 2.675 

780·982957 7.5 *170 2.0 75.0 - 4.8 2.675 

780·982958 12.0 140 2.0 60.0 - 7.5 2.675 

780·982959 23.0 70 2.0 30.0 - 16.0 2.675 

780·982960 34.0 70 2.5 33.0 - 20.0 3.425 

780·982961 62.0 40 2.2 18.0 - 40.0 3.425 

780·982962 90.0 27 2.2 13.0 - 60.0 3.425 

780·982963 175.0 16 2.0 6.5 - 130.0 3.425 

"TORQUE LOAD MUST NOT EXCEED 125 LBS.-IN. 

BROAD AND 16th STREETS 

CARLSTADT, NEW JERSEY 07072 
TELEPHONE: (201) 933·0220 

TELEX: 642·606 

Gear 
Train 
Ratio 

762.6: 1 

487.8:1 
272.8:1 

150.5: 1 

97.2: 1 

53.1:1 
35.4: 1 

19.0:1 

8·1198 For manufacturers' sales offices, see yellow pages EEM 1988 
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Sub-fractional 
DC 

Absolute & incremental laser 
rotary encoder 

. Patented laser technology 
. 50,000-81,000 sinusoidal or 

square pulses per 
revolution 

. Compact 36mm to 
56mm diameter 

Gearmotors 
. Over 100 different 

combinations 
· Ratios from 5:1 to 3000:1 

. 25 to 20,000 g-cm 
rated torque 

. 1.3 to 830 rpm 
·6 to 24 VDC 

· Concentric or offset shaft 
· Gearheads from 20mm to 

54mm dia_ 

PM Type Steppers 
• Low in cost, high in 

performance 
• Step angle 7.5 and 15 degrees 

• 35mm, 42mm and 55mm diameters 
Hybrid Type Steppers 

• Step angle 0.9 and 1.8 degrees 
• 39mm, 42mm and 56mm diameters 

Brushless 
. Inner and outer 

rotor types 
. Axial and radial gap types 

. 30mm to 90mm 
diameter 

Iron core 

·25 to 700 
g-cm starting 

torque 
. With or without 

electronics 

· Over 70 models 
· 12mm to 52mm dia. 
· 12 g-cm to 9000 g-cm 

starting torque 
· Integral AC tach, optical 
encoder 

· Ball or sleeve bearings on 
some models 

Brushless DC box fans 
• Low cost 
• Long life 
• Low mechanical noise 
• High air flow 

• Modifications of standard units available 
in OEM quantities 

• Sizes: 40mm to 120mm 

If you are an OEM with a requirement 
for sub-fractional DC motors call 

Canon directly or send for our 
free short form catalog. 

Canon 
CANON U.S.A. INC. Components Division 

Coreless 
. 12mm to 40mm dia. 
·28 to 455 g-cm starting 

torque 
. Ball bearings available on 
some models 

New York Office/Headquarters 
One Canon Plaza, Lake Success, NY 11042· (516) 488-6700· FAX: (516) 354-1114 
Santa Clara Office 
4000 Burton Drive, Santa Clara, CA 95054 • (408) 986-8780· FAX: (408) 986-1557 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1199 
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Dependable ... fractional horsepower motors 
by Clifton Precision 

DC PM MOTORS 
Wheelchairs, door openers, welding 
wire feeders, computer peripherals, 
machine tools 

Limited Rotation 

. . . with torques from 90 to 3500 oz-in., 2 inch to 
4 inch 0.0. Advanced magnetic materials ... 
cartridge brushes 

MINIATURE HIGH-lORQUE 
DC SERVOMOTORS 
Computer peripheral drives, instrument 
recorders, laboratory instruments, medical equipment 
robotics 

BRUSHLESS 
DC MOTORS 
Floppy and Winchester disk drives, 
machine tool drives, 
pumps, fans, robotics 

... with 40 to 150 mm 0.0.; I, 2, or 3 phase . 
Specializing in rotor/stator parts sets, with housed 
units also available. Will customize upon request. 

PM, HYBRID, AND VR 
STEPPER MOIORS 
Computer peripheral drives, office 
equipment, machine tool drives, 
avionics, & military applications 

3500 

CLIIJON SPECIALIZES 
IN CUSlOM DESIGNED 
PRODUCTS 

. . . with torques from 2 to 50 oz-in. 

.75 inch cube to 1.32 inch 0.0. 
Cartridge brushes, Alnico or rare earth magnets 

INTEGRAL MOlOR/ENCODERS 
& TACHOMETERS 
Robotics, computer and office equipment, 
machine tools, positioning tables 

... with step angles 1.8°, 1.875°, 15°,30°,45°, 
90°,120°; .75 inch to 2.3 inch 0.0. Ceramic 
Alnico or rare earth magnets. Available with 
integral encoders. 

DC PM HOLLOW SHAIT 
TORQUE MOTORS 
Inertial navigation platforms, 
aircraft instruments, 
aircraft controls 

• 
. . . for closed loop feedback: optical encoder resolution ... with torques from 6 to 2700 oz-in., 
to 2500 cycles. Analog tachometers integral 1.1 inch to 20 inch 0.0. Precision tolerances, 
to motor. No assembly or alignment necessary. gold commutators, high reliability 

For information on Stepper Motors and Brushless DC 
Motors, call Murphy, NC (704) 837·5115; 
for all other motor information, 
call Clifton Heights, PA (215) 622·1000. 

Littan 
Clifton Precision 

MARPLE AT BROADWAY, CLIFTON HEIGHTS, PA. 19018. (215) 622-1000 

8·1200 For manufacturers' sales offices, see yellow pages EEM 1988 
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Permanent Magnet Motors 

PART NUMBER 

Stepper Motors 

Diameter 

Rotation 

Torque 

Part Number 

Synchronous 
Gear Motors 

Static Torque 
Dynamic Torque 
Running Torque 

@1RPM 
Power 

EEM 1988 

1.4" (35.5 mm) 2" (51 mm) 2.25" (57.5 mm) 2.55" (65 mm) 

Uni-Directional 

Standard 
Tun:.u~ 

82344 

High 
T 

82334 

300 in. oz. 
75 in. oz. 
580 in. oz. 

Reversible 

Standard 
T 

82514 

300 in. oz. 
75 in. oz. 

420 in. oz. 

High 
Torque 

82524 

300 in. oz. 
75 in. oz. 

1200 in. oz. 

For manufacturers' sales offices. see yellow pages 8-1201 
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STEPPING MOTORS 

Sizes 8 through 20 VR and 
PM stepping motors, 7.S, 10, 
1S, 22.S, 30, 4S, and 90 de
gree step angles with a wide 
range of voltage and torque 
ratings. Heat sinks and me
chanical dampers available. 

Size 23 (2~{' dia.) and size 
34 (3%" dia.) permanent 
magnet stepping motors with 
1.8, 1.87S, 2, 2.S, S, and 7.S 
degree step angles. Torque 
ratings from SO to 1S0 oz. in. 
for size 23, and 1S0 to 4S0 
oz. in. for size 34. 

Size 42 (43/16" dia.) PM step
ping motors with 1.80 step 
angles. High holding torques 
of 6S0 and 11S0 oz/in. High 
positioning accuracy of 
± 3% noncumulative. Bidi
rectional. High speed drivers 
and other options. 

INSTRUMENT MOTORS AND GEAR MOTORS 

Holtzer Cabot Model 
M instrument motors 
with ratings up to 1120 
HP. Available as in
duction, torque, and 
synchronous motors in 
either face or foot 
mount. Only 2~a II sq. 
Popular for floppy disk 
drive applications. 

Holtzer Cabot Model 
L & S instrument mo
tors with ratings up to 
1/100 HP. Available as 
servo, polarized syn
chronous, synchron
ous, torque, induction, 
and DC motors. Only 
2~6" square. 

Holtzer Cabot Model 
L & S instrument gear 
motors with ratings 
through 1S0 oz. in. 
Available with gear re
ductions from 3:1 to 
3600:1 in either spur 
or in helical gearing. 
Only 2~6" square. 

SYNCHRONOUS 
AND INDUCTION MOTORS 

Size 34 (33/S" dia.) 
and 44 (4%" dia.) 
synchronous and 
induction motors. 
1/300 through V2 
HP. 600 to 12,000 
RPM. Single or 

dual speeds, single or dual vol
tage. SO/60 or 400 Hz. 

Size 31 (3Va" dia.) 
and size 39 (3~a" 
dia.) synchronous 
and induction 
motors. 1/200 

through Vz HP. 600 to 3600 RPM. 
Single or dual speeds. SO/60 Hz. 

FANS AND BLOWERS 

Size 34 (3% II dia.) 
synchronous and non
synchronous gear mo
tors. Speeds from 2 
RPM to 1S0 RPM. 
Torque output up to 
40 lb. in. For appli
cations that require 
quiet operation and 
long life. 

Motors, 
fans, blowers. 
Sub-FHP to '12 
HP. To 20,000 
rpm. With or 
without electronic 
drive circuits. 

Propeller and Tubeaxial fans. 
Up to 12" dia. up to 1S00 
CFM. The EAD line of axial 
fans for cooling application 
is manufactured for contin
uous duty and efficient air 
circulation. 

Vaneaxial fans. Available in 
1'/2 ", 2", and 4314" dia. from 
3 to SOO CFM at high static 
pressures. EAD V-Line fans 
are small and powerful air 
moving devices particularly 
suited to high-density elec
tronic packages. 

Centrifugal blowers. From 3 
to 2000 CFM, static pres
sures up to S" of water. 
These centrifugal squirrel 
cage blowers have general
purpose performance char
acteristics for systems with 
medium back pressures. 

8·1202 For manufacturers' sales offices, see yellow pages 

Holtzer Cabot right 
angle gear motors. Up 
to Vs HP in a variety of 
voltages, either AC or 
DC. Gear ratios from 
6:1 to 1140:1 in either 
single or double re
duction gear reducers. 

3500 
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------------------------------_.... .... ......... ----------------------------------1: .... t-IL.lt.;;; 
ELTROL CORPORATION 

DC SERVO SYSTEMS 
For applications requiring closed servo loop performance 

MODEL 7-300-030-00 
BRUSHLESS D.C. VELOCITY 
SERVO SYSTEM 

The basic system includes the 
following: 
• Brushless DC servo controller 
• Brushless DC motor 
• Commutation position encoder 
• Incremental optical encoder 
The system provides precise velocity 
control in a complete package: Internal 
D.C. power supplies, crystal reference, 
controls for bidirectional rotation and 
variable speed, digital speed readout, 
operating controls and status 
indicators. 
Instantaneous speed regulation to 
±.001% 
Fault protection: Overtemperature, 
shorts to ground, shorts across motor 
Current loop: High bandwidth with 
current limiting 
Input power: 115/220VAC, 1 0, 
50-60Hz 

MODEL 5-480-028-00 
BRUSH LESS D.C. SERVO 
CONTROLLER 

Motion control of velocity or torque. 
Available in three optional config
urations: 
• Transconductance amplifier: switch 

mode drive, 22 KHz switching freq., 
four quadrant operation, three phase 
delta or wye stators, high bandwidth 
current control loop with current 
limiting 

• Phase lock servo: digital 5V square 
wave input command with velocity 
proportional to frequency, instantane
ous speed regulation to ± .001 % 

• Velocity servo: analog input com
mand, typical speed regulation 
±0.5% 

Commutation logic: accepts three 
phase 60 degree logic signals from the 
motor commutation position encoder 
Fault protection: overtemperature, 
shorts across motor, shorts to ground, 
external fault indication and reset 
Input power bus: 24-60VDC 
Peak output current: 5-30 amps 

MODEL 6-120-024-00 
BRUSH-TYPE LINEAR D.C. 
SERVO CONTROLLER 

Motion control of position, velocity, or 
torque. 
Simple adjustments for application 
adaptation 
Peak output current: 2-10 amps 
Linear operating mode: No switch
ing EMI, high servo stiffness, no 
torque dead zone 
Fault protection: Shorts across motor, 
shorts to ground, peak and time de
pendent continuous foldback current 
limits, external fault indication and 
reset. 

The Eltrol motor-tach shown above 
is ideally suited to take full advan
tage of the servo controller's 
capabilities_ 

Eltrol Corporation is an engineering oriented firm specializing in D.C. servo systems. We provide standard, modified 
standard or custom designed systems to your electrical and mechanical specifications. 

EEM 1988 

Write or call us today for additional information. 

.................. -
1: .... t-IL.lt.;;; 
ELTROL CORPORATION 

20942 Osborne Street 
Canoga Park. GA 91304-1846 
(818) 709-0131 FAX # (818) 709-0132 

For manufacturers' sales offices, see yellow pages 8·1203 
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SYSTEMS 

~ 
SYSTEMS 
EEM 1988 

MOTORS, DRIVES, & ROTATING EQUIPMENT 

PRODUCT LINE 

POTENTIOMETERS 

SINGLE TURNS 

• Conductive Plastic or 
Wirewound 

• V2" diameter to 3" diameter 
• Bushing or Servo Mount 
• Multi Ganged 
• Low Torque 
• Oil Filled 

LINEAR MOTION 

• Wirewound or Conductive 
Plastic 

• 'til' diameter to 2" square 
• Oil Filled or Sealed 
• Spring Returns and Threaded 

Shafts 

POSITION CONTROLS 

MOTORIZED 
POTENTIOMETERS 

• 6, 12 or 24 VDC or 24, 115 VAC 
• All Single Turn and Multi 

Turn Pots can be Motorized 
• Motorized Variable 

Transformers and Rheostats 

ROTARY ACTUATORS 

• Valve Positioner 
• Rotary Mechanisms 
• Throttle Controls 
• Up to 200 Inch Lbs. or Torque 

3500 

MULTI TURNS 

• Wirewound or Hybrid 
• V2/1 diameter to 2/1 diameter 
• Bushing or Servo Mount 
• 5 Amp Limit Switches 
• Oil Filled or Sealed 

TURNS COUNTING DIALS 

• Concentric or Rectangular 
• Upto 100Turn Counts 
• Combination Pots and Dials 

"Combos" 
• Over-Center Locks 

CIRCUITRY 
• Circuitry to Drive DC Motor 

Pots 
• Inputs of 4 to 20 Milliamps; 

o to 5 or 10 VDC;8 and 16 
Binary Codes 

• Power Supply with +15, 
-15, +5 VDC Output 

For pricing and delivery, please call our Sales Department. 

For application assistance, please call our Engineering Department. 

For fast service, please utilize our Fax Machine, 

which accepts up to a size "B" drawing. 

See our ads in EEM Section 4750 Pages A·2070 thru A·2074 

ETI SYSTEMS 
DEPT. EM, 215 VIA DEL NORTE. OCEANSIDE, CA 92054 
TEL: (619) 757-7770 • TWX: 910-322-1396 • FAX: 619-757-2305 
DIV: POLARIS ENTERPRISES, INC. 

For manufacturers' sales offices, see yellow pages 8·1205 
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SUP RING ASSEMBUES BEST 
DELIVERY 

SEPARATE ROTOR AND BRUSH BLOCK ASSEMBLY - STOCK DELIVERY 

TYPE 1201 - 2 Ring 
-j .75 I--

.'87--j~1--1,2" Lead 

I .::::::\. t 
.230 -I -.-- 1.50 
(ref) _ 1.002 Dia 

D}a I 
::::::::::::::~ 

j .56l--

TYPE 1301- 3 Ring 

--j .56r 
.12--11--

11 

." ~."'.',' .......... '. :~, "Joo (ref) ~ D· Dla 

""",,,,,,L j 
~.50~ 

Slip Ring Assembly Type 1057 
Separate Rotor and Brush Block 

5 amp - 30 rings max - Bore 1.002 dia max 

1/8 wide slotted hole 
~.310(Ref) 

~ IRotor Lead 

1.19 (ref) .! 

1;:~.J -:~_ ... ~ "1 Do 

.270(Ref)-I.1- - .1- .230(Ref) 
Length 

0.50+0.120(no. rings-O 

Slip Ring Assembly Type 1186 
Rigid Tube Housing - Exposed Stator Terminals 

5 amp - 50 rings max - Bore 1.002 dia max 1.5 • Length -I 
1 

1.56+ 0.120 (No. Rings-11 
Rotor 
Lead -- -- - ---.~ 

..... '.='=."'~' .... " 2.50 Dia 

1/8 Dia Pin 

CHARACTERISTICS 

-=-r Bore 
±.001 

-.l 

RPM: Rigid one piece housing eliminates bearing 
alignment problems 

RINGS: Coin Silver 5 AMP Rings 

BRUSHES: Silver Graphite 
Fabricast Grade FAG 180 (80"10 AG - 20"10 C) 
Two brushes per ring 
Brushes individually removable and replaceable 

NOISE: 10 Milliohms dynamic resistance MAX 
5 Milliohms MAX with 4 brushes per CKT 

HI-POT: 1000 VAC 60 CYCLE for 15 seconds. 

TYPE 1401- 4 Ring 

-j .75 
.187-j I--

TYPICAL END VIEW 

Slip Ring Assembly Type 1302 
Sealed Housing 

5 amp - 50 rings max - Solid Bore 

Slip Ring Assembly Type 1067 
Rigid Tube Housing - Exposed Stator Terminals 

5 amp - 100 rings max - Bore 2.252 dia max 

Length 

ROTOR: One piece steel sleeve 
Ring complement vacuum cast on sleeve as unit 
with epoxy dielectric 

COVER: Easily removable for brush and ring inspection 

BEARINGS: Shielded or sealed ball bearings 

PART NUMBER CODING - Specify fully when ordering 

Bore 
Type (Inches) 

Lead 
No. Length 

Rings (Inches) 
Lead ( Shielded - S ) 
Type Unshielded - U 

x----x~----x---x----x 

WRITE OR PHONE FOR THE FABRICAST CATALOG 

""abrl·cast Inc CUSTOM MANUFACTURERS 
~ I ,. OF SLIP RING ASSEMBLIES 

1 

P.O. BOX 3176, 2517 SEAMAN AVENUE, SOUTH EL MONTE, CALIF. 91733 Phone (818) 443-3247 (5. EI Monte/los Angeles) 

8-1206 For manufacturers' sales offices, see yellow pages EEM 1988 
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BRUSH ASSEIVIBUES 
LEAF TYPE (BRUSH MATERIAL - FAG 180 LEAF MATERIAL - BeCu) STOCK DELIVERY 

5.0 AMP DOUBLE BRUSH 5.0 AMP DOUBLE BRUSH 5.0 AMP DOUBLE BRUSH 5.0 AMP DOUBLE BRUSH 
PIN 1103004 BRUSH .040 WIDE PIN 1050006·13 BRUSH .040 WIDE PIN 1050006·5 BRUSH .040 WIDE PIN 1050006·2 BRUSH .040 WIDE 

I ~1.625---1 I 
~-If- Ii 

f~T 
0.122 0.062 Oia 0.062 

~1.750~ 
I ~ I- I~ 
T~I 

0.124 0.0620ia 0.060 

~1.875-~ 

I ~ I- 1-.1 
~I ! 0.093Dia 0.060 

, b:;:;;:----1.875---------j 

li~~¥ !~ 
, I 

0.186 0.1160ia 0.060 
0.155 

As Req'd ~---r-

~ 0.187,,; ~ ~
. 

As Req'd 

~ 0.187"1 ~ 
As Req'd ~-T 

~ 0.187,,/ ~ 
~A:Req'd 

~O 0.187'Y?::;~ 
0.010 (STK) ~I" 0.010 (STK) ~" 

0.156 
0.010 (STK) ~ 0.010 (STK) ~" 

0.156 0.156 0.156 

"AS REO'O" ANGLE IN FREE STATE - LEAF WITHOUT BRUSH WOULD TOUCH RING SURFACE 

2.0 AMP SINGLE BRUSH 
PIN 1113007 BRUSH· .040 WIDE 

0.0620ia 

WO.900~4 
0.062 0.045 

L+-_-.--.l r 00.156 

0.012 (STK) 0.187---1 P: 

2.0 AMP SINGLE BRUSH 
PIN 1120051 BRUSH - .040 WIDE 

-di-- 0.J4~75----j 
Lil rO.219 I~ 

,1'"\'0.065Dia ':.Is2 
0.093 0.045 Oia 

L -+-1 -+------r-..,~ r 0 0.156 

0.010 (STK) 0.187~ W 

PLUNGER TYPE (BRUSH MATERIAL - FAG 180 HOLDER - BRASS) 

2.5 AMP CAPACITY 

3132" SQUARE BRUSH 

4.0 AMP CAPACITY 

118" SQUARE BRUSH 

5.0 AMP SINGLE BRUSH 
PIN 1117003 BRUSH - .062 WIDE 

D:ro·t!~.312 2.37 "1---1. 

Q'rl~ 't 
L 0.140Dia (TVP) 0.093 

~I ~. 1 As Req'd 
0.012 (STK) ~ 

0.312--/ ~ 

STOCK DELIVERY 

25 AMP CAPACITY 
114" x 1/2" RECTANGULAR BRUSH 

r-- 0.875:J I r 0.625 l 3/32 Square 

au-3-~ .~~ 'iB 118 Square 
< ~';::11 "'1 r:! 

0.295 O.204Dia 

$-~ 0.850 ~m . 1~2 ~-;2 
Dia 

HOLDER ASSV PIN 1070004-1 
CAP ASSY PIN 1070004-2 

3132 
Square 

J 
[,m#M¥.!~C==Ll 

BRUSH ASSY PIN 1072·1 

HOLDER ASSY PIN 1051032-1 
CAP ASSY PIN 1051032-2 

~Jsquare , 
BRUSH ASSY PIN 1072-2 

BRUSH MATERIAL 
• Fabricast grade Fag 180, the universal low noise level grade used for all 

standard brush assembles. 

• Fabricast grade FAG 193, the lowest noise level grade, however, the ring 
surface speed is limited to 250 SFM. 

• Fabricast grade FAG 150, the highest surface speed grade, however, 
noise levels are compromised. 

Grade No. 

FAG150 

FAG180 

FAG193 

WRITE OR PHONE FOR THE FABRICAST CATALOG 

I 

HOLDER ASSV PIN 1092006-1 
CAP ASSY PIN 1092006-2 

~ 
~ 

BRUSH ASSV PIN 1092003 

Recommended Carrying 
Composition Surface Speed Capacity 

50% silver, Over 3500 100 Amps 
50% graph ite ft. per min. per sq. in. 

80% silver, Up to 3500 250 Amps 
20% graph ite ft. per min. per sq. in. 

93% silver, Up to 250 300 Amps 
7% graphite ft. per min. per sq. in. 

~abrl·cast Inc CUSTOM MANUFACTURERS 
~ I ,. OF SLIP RING ASSEMBLIES 
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3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 

SLIP RING ASSEMBLIES SELF-CONTAINED 
RIGID TUBE HOUSING 

DISTINGUISHING CHARACTERISTICS 
Rigid one piece housing eliminates bearing alignment problems. Larger 
section bearings are generally used in these units for a more rugged unit. 

r~"NG<H···~l 
r--O.5 

STATOR TERMINAL 

---- --- IROTORLE 

~ ~ t ~'.;.;'::,~: ~:-:i7~"~~;':\'~:.!.~,; .. ":;'?]~I~ .:1. ~ 1,'. 
"C' 

AD 

+·~95 01 

-.000 

A. 

-- --
BORE OIA. 

I I I "An 
I I .. ~_~ ____________ J,... ~ 

.W 
HOUSING RESTRAINING PIN /' 

~-
ROTOR SET SCREW 

3500 

3 

BORE DIA "A" INCHES 
NO. RINGS CURRENT HOUSING 

TYPE MAX. AMPS LENGTH "B"INCHES DIA 
NOMINAL RANGE HC,t 

1230 Solid 100 3.50+.120 no.rings-1) 250 

1186 1.000 0-1.002 100 5 amp std 1.56 + .120 (no. rings -1) 2.50 
2 brushes 

1197 1.250 1.0 - 1.252 70 per ring 1.56 + .130 (no. rings -1) 3.50 

1289 1.500 1.25-1.502 100 1.56 + .150 (no. rings -1) 4.00 

1067 2.000 1.5 - 2.252 100 10 amp std 2.06 + .181 (no. rings -1) 4.50 
or 10 noise 

1420 3.000 2.25- 3.002 100 4 brushes 1.38+.181 (no.rings-l) 4.75 
per ring 

1506 3.500 3.0 - 3.502 100 2.88 + .200 (no. rings -1) 6.50 

1390 4.000 3.5 - 4.252 100 2.00 +.187 (no. rings-l) 5.75 

* RING COMPLEMENT MAY BE LIMITED BY ABILITY TO PASS ROTOR LEADS UNDER BEARINGS. 
* FOR 50 AMP STANDARD POWER ASSEMBLIES SEE POWER ASSEMBLY SECTION. 
* INSTRUMENT AND 50 AMP POWER CIRCUITS MAY BE CAST ON COMMON SLEEVE. 

CHARACTERISTICS ROTOR: One piece steel sleeve 

RPM: Rigid one piece housing eliminates bearing 
al ignment problems 

RINGS: Coin Silver 5 AMP Rings 

BRUSHES: Silver Graphite 
Fabricast Grade FAG 180 (80% AG - 20% C) 
Two brushes per ring 
Brushes individually removable and replaceable 

NOISE: 10 Milliohms dynamic resistance MAX 
5 Milliohms MAX with 4 brushes per CKT 

Ring complement vacuum cast on sleeve as unit 
with epoxy dielectric 

ROTOR LEADS: 5 AMP Leads - 20 GA per MIL-W-16878 TYPE "E" 
Lead exit as shown on most units. Maximum 
ring complement may require smaller wire or 
leads to exit both ends. 

HOUSING: One piece tube construction 

COVER: Easily removable for brush and ring inspection 

BEARINGS: Shielded or sealed ball bearings 

PART NUMBER CODING - Specify fully when ordering 

CURRENT: Noted in tabulated block Bore 
Lead 

No. Length 
Rings (I nchesl 

Lead ( Shielded - S ) 
Type Unshielded - U Rating may be doubled with 4 brushes per CKT Type (I nchesl 

HI-POT: 1000 VAC 60 CYCLE for 15 seconds x----x------x----x----x 

WRITE OR PHONE FOR THE FABRICAST CATALOG 

""abrl·cast Inc CUSTOM MANUFACTURERS 
~ I ,. OF SLIP RING ASSEMBLIES 

P.O. BOX 3176, 2517 SEAMAN AVENUE, SOUTH EL MONTE, CALIF. 91733 Phone (818) 443·3247 (S. EI Monte/Los Angeles) 
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MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

SUP RING ASSEIVIBUES SELF· 
CONTAINED 

SELF CONTAINED RIGID HOUSING SLIP RING ASSEMBLIES 
DISTINGUISHING CHARACTERISTICS 
Rigid one piece housing eliminates bearing 
alignment problems. Bearings are thin section 
aircraft torque tube type or Kaydon KA series. 

f----8----I 
/Stator Term~_ 

PART NUMBER CODING - Specify fully when ordering 

Lead 
Bore No. Length Lead ( Shielded - S ) 

Type (inches) Rings (inches) Type Unshielded - U 

X---X---X---X---X 

CHARACTERISTICS 

REPLACEABLE BRUSH ASSEMBLIES 1000 VAC HYPOT -
RPM: Rigid one piece housing eliminates bearing 

alignment problems. 

TYPE 

4100 
4150 
4200 
4237 
4268 
4350 
4400 
4462 
4500 
4600 
4700 
4800 
4900 
1271 
1291 

BORE OIA "A;'inches NO. 
RINGS CURRENT 

Nominal Range MAX 

.500 .250- .502 48 
1.000 .000·1.002 64 5 amp std 
1.312 1.000·1.312 100 2 brushes 
1.750 1.312 ·1.752 78 per ring 
2.000 1.750 . 2.002 100 
2.750 2.250 - 2.752 100 10 amp std 
3.250 2.750 - 3.252 100 or to noise 
3.750 3.250 - 3.752 100 4 brushes 
4.250 3.750 - 4.252 100 per ring 

5.250 4.250 - 5.252 79 
6.250 5.250 - 6.252 63 
7.250 6.250 - 7.252 58 
8.750 7.250 - 8.750 58 
1.000 .000 - 2.000 15 50amp std 
3.000 2.000 - 3.252 9 50 amp std 

LENGTH "B': inches 

1.19 + .125 (no. rings·1) 
1.19 + .120 ('no. rings -1) 
1.19 + . 125 (no. rings-l) 
1.19 + .130 (no. rings - 1) 
1.28 + .150 (no. rinQs- 1) 

1.75 + .150 (no. rings-ll 
1.75 + .187 (no. rings - 1) 
1.75 + .160 (no. rings· 1) 
1.75 + . 187 (no. rinos· 1) 

1.75 + . 186 (no, rings- 1) 
1.75 + .186 (no. rings - 1) 
1.75 + . 187 (no. rings-1) 
1.75 + .187 (no. rings-1) 
3.50 + 1.050 (no. rings -II 
4.50 + 1.120 (no. rings - 1) 

. 875 + .080 (no. rings - 11 

.875+ .100 (no. rings-II 

.875 + .080 (no. rings - 11 

Housing 
Dia 
"C" 

2.00 
2.50 
3.00 
3.37 
3.62 
4.50 
5.00 
5.50 
6.00 
7.00 
8.00 
9.00 

11.00 
4.50 
6.50 

RINGS: Coin Silver 5 amp rings. 
Copper 50 amp rings. 

BRUSHES: Silver Graphite 
Fabricast Grade FAG 180 (80% AG - 20% CI 
Two brushes per ring. 
Brushes individually removable and replaceable . 

NOISE: 10 Milliohms dynamic resistance max 
5 Milliohms max with 4 brushes per ckt. 

CURRENT: Noted in tabulated block. 
Rating may be doubled with 4 brushes per ckt. 

HI-POT: See table on left . 
ROTOR: One piece steel sleeve . 

Ring complement vacuum cast on sleeve as unit 
with epox y dielectric . 

ROTOR LEADS: 5 amp Leads - 20 ga per MIL-W·16878 type "E" 
50 amp Leads - 8 ga - Teflon. 

HOUSING: One piece tube construction. 
COVER: Easily removable for brush and ring inspection. 

BEARINGS: Shielded or sealed bait bearings . 

SELF CONTAINED COVERED STATOR TERMINAL SLIP RING ASSEMBLIES 
DISTINGUISHING CHARACTERISTICS 
Bearing Bell and space bar type units best suited 
for larger bore assemblies. 

PART NUMBER CODING - Specify fully when ordering 

Lead 
Bore No. Length Lead ( Shielded ~ S \ 

Type (inches) Rings (inches) Type Unshielded - U) 
X---X---X---X---X 

BORE DIA "A'; inches NO. Housing 
TYPE RINGS CURRENT LENGTH "8'; inches Dia 

Nominal Range MAX "C" 

1296 .250 _250 - .377 48 1.25 + .110 (no. rings-1) 2.25 
1297 .500 .378 - .565 100 5 amp std 1.25 + .120 (no. rings -11 2.75 
1298 1.000 .566 - 1.002 100 2 brushes 1.25 + .120 (no. rings-1) 3.00 
1272 1.000 1.000 - 1.750 100 per ring 2.00 + .150 (no. rings-II 5.25 
1273 2.000 1.750- 2.625 100 2.00+ .150 (no. rings -1) 6.25 

1274 3.000 2.625 - 3.750 100 10 amp or 2.00+ .160 (no. rings·1I 7.50 
1275 4.000 3.750 . 4.750 48 10 noise 2.00 + .186 (no. rings -11 9.00 
1276 5.000 4.750 - 5.750 63 4 brushes 2.00 + .186 (no. rings-1I 10.50 
1277 6.000 5.750 - 6.750 58 per ring 2.00+ .187 (no.rings-1I 12.00 
1278 8.000 6.750 - 8.750 58 2.00+ .187 (no. rings-1) 15.00 

1282 1.000 1.000 - 1.250 16 3.00+ 1.050 (no. rings-II aoo 
1283 2.000 1.250- 2.000 16 3.00+ 1.050 (no. rings-1) 9.00 
1284 3.000 2.000 - 3.125 9 50 amp std 3.00 + 1.120 (no. rings -11 10.00 
1285 4.000 3.125 - 4.375 8 100 amp 3.00 + 1.116 (no. rings -11 11.50 

4 brushes 
1286 5.000 4.375 - 5.375 10 per ring 3.00 + 1.116 (no. rings -1) 12.50 
1287 6.000 5.375 - 6.375 10 3.00 + 1.125 (no. rings -1) 13.50 
1288 8.000 6.375- 8.375 10 3.00 + 1.125 (no. rings -1) 16.00 

* RING COMPLEMENT MAY BE LIMITED BY ABILITY TO PASS ROTOR LEADS UNDER 
BEARINGS. 

* 10 AMP OR LOW NOISE CKT ON TYPES 1296, 1297, 1298, REQUIRE 2 PARALLEL 
RINGS PER CIRCUIT. 

* INSTRUMENT AND 50 AMP POWER CIRCUITS MAY BE CAST ON COMMON SLEEVE. 

CHARACTERISTICS HOUSING: Bell, Bell Spacer and Cover type construction. All other characteristics same as for Self Contained Rigid Housing Slip Ring Assembly. 

WRITE OR PHONE FOR THE FABRICAST CATALOG 

~abrl·cast Inc CUSTOM MANUFACTURERS 
~ I ,. OF SLIP RING ASSEMBLIES 

4 

P.O. BOX 3176. 2517 SEAMAN AVENUE. SOUTH EL MONTE, CALIF. 91733 Phone (818) 443-3247 (5. EI Monte/Los Anaelesl 

EEM 1988 For manufacturers' sales offices, see yellow pages 8-1209 



3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

SUP RING ASSENIBUES SEPARATE ROTOR 
& BRUSH BLOCK 5 

TYPE 

2050 
2087 
2112 
2150 
2187 

2200 
2237 
2268 
2350 
2375 

2462 
2500 
2600 
2700 
2800 
2900 
3268 
3300 
3350 
3462 

3600 
3700 
3800 
3900 

Brush Block Assy 

5 AMP STD 
Brush Block Assy 

TYPE "A" 
Brush Block Assy 

TYPE "E" 
Brush Block Assy 

50 AMP STD 

Terminal 
Rotor 

Slip 
Ring 

Oi •. "B" 

BORE DIA "Au INCHES 
~-------r-------I NO. RINGS 

MAX. NOMINAL 

SOLID 
SOLID 

.375 

.750 
1.000 

1.125 
1.250 
1.500 
2.000 
2.500 

3.000 
4.000 
5.000 
6.000 
7.000 
8.000 
1.000 
1.500 
2.000 
3.000 

4.000 
5.000 
6.000 
7.000 

CHARACTE R ISTI CS 

RANGE 

000- .127 
000- .377 
000 - .627 
.625 - 1.002 
.750 - 1.250 

.750 - 1.375 
1.000 - 1.502 
1.250 - 1.752 
1.750- 2.502 
2.370 - 2.875 

2.750 - 3. 752 
3.250 - 4.002 
4.000 - 5.002 
5.000 - 6.002 
6.000 - 7.002 
7.000 - 9.002 

.750-1.187 
1.187-1.500 
1.500 - 2.000 
2.000 - 3.125 

3.125-4.500 
4.500 - 5.500 
5.500 - 6.500 
6.500 - 8.500 

RINGS: Coin Silver AMP Rings. 
Copper 50 AMP Rings. 

BRUSHES: Silver Graphite. 
Fabricast Grade FAG 180 (80% AG - 20% C) 
Two brushes per ring 

18 
48 
52 
52 
48 

80 
78 

107 
78 
48 

100 
40 
80 
63 
58 
58 
16 
6 

16 
9 

8 
10 
10 
10 

Brushes individually removable and replaceable. 

NOISE: 10 Milliohms dynamic resistance MAX. 
5 Milliohms max with 4 brushes per CKT. 

CURRENT: Noted in tabulated block. 
Rating may be doubled with 4 brushes per ckt. 

HI·POT: 1000 VAC 60 cycle for 15 seconds. 

CURRENT 
AMPS 

5 amp std 
2 brushes 
per ring 

10 amp std 
or 10 noise 
4 brushes 
per ring 

50 amp std 
2 brushes 
per ring 

SLIP RING 
DIA "B" 

.500 

.875 
1.125 
1.500 
1.875 

2.000 
2.375 
2.687 
3.500 
3.750 

4.652 
5.000 
6.000 
7.000 
8.000 

10.000 

2.687 
3.000 
3.500 
4.625 

6.000 
7.000 
8.000 

10.000 

,-
Ref. 

~ 

LENGTH "C" INCHES 

.625 + .125 (no. rings -1) 

.625 + . 11 0 (no. ri ngs -1 ) 

.625 + .125Ino. rings -1) 

.625 + .120 (no. rings -1) 

.625 + .125 (no. ri -1 ) 

.750 + .125 (no. ri ngs -1 ) 

.750 + .130 (no. rings -1) 
1.000 + .150 (no. rings -1) 
1.000 + .181 (no. rings-l) 
1.000 + .200(no. ri -1 ) 

1.250 + .160 (no. rings -1) 
1.250 + .250 (no. rings -1) 
1.250 + .186 (no. rings-1) 
1.250 + .186 (no. rings-1) 
1.250 + .187 (no. rings -1) 
1.250 + .187 (no. ri ngs -1 ) 

2.000 + 1.050 Ino. rings -1) 
2.000 + 1.000 (no. rings -1) 
2.000 + 1.050 (no. rings-1) 
2.000 + 1.120 (no. -1) 

2.000 + 1.116 (no. rings -1) 
2.000 + 1.116(no. rings-l) 
2.000+ 1.125(no. rings-l) 
2.000 + 1.125 (no. rings -1) 

ROTOR: One piece steel sleeve. 
Ring complement vacuum cast on sleeve as unit 
with epoxy dielectric. 

ROTOR LEADS: 5 AMP Leads - 20 GA per MIL-W-16878 TYPE "E" 
50 AMP Leads - 8 GA - Teflon 

Lead exit as shown on most units. Maximum 
ring complement may requ ire smaller wire or 

leads to exit both ends. 

BRUSH BLOCK: Glass epoxy laminate. 
Optional mounting methods shown. 

PART NUMBER CODING - Specify fully when ordering. 

Lead 
Bore No. Length Lead ( Shielded· S \ 

Type (inches) Rings (inches) Type Unshielded - Uj 

X---X--- X--- X--- X 

WRITE OR PHONE FOR THE FABRICAST CATALOG 

"'abrl·cast Inc CUSTOM MANUFACTURERS 
~ I ,. OF SLIP RING ASSEMBLIES 

P.O. BOX 3176, 2517 SEAMAN AVENUE, SOUTH EL MONTE, CALIF. 91733 Phone (818) 443-3247 (S. EI Monte/Los Angeles) 
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3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

SLIP RING ASSEMBLIES 

TYPE 

5035 
5043 
5050 
5060 

5070 
5080 
5100 
5140 

POWER ASSEM BLI ES 

~ 
--------- ·;i':~~)e Dia 

-- ~ 

Housing Restraining Pin 

BORE DIA "A" INCHES NO. 
RINGS 

NOMINAL RANGE MAX 

1.625 1.125·2.125 15 
2.625 2.000 . 3.250 8 
3.375 2.750 . 4.000 10 
4.062 3.125 . 5.000 10 

5.250 4.500 . 6.000 
6.000 5.500 . 6.500 
7.625 6.750 . 8.500 
9.500 8.500 . 10.500 

t 
"e" Dia 

CURRENT 

50 amp std 
2 brushes 

per 
ring 

100 amp 
4 brushes 

per 
ring 

LENGTH "B" INCHES 

3.25 + 1.089 (no. rlogs-1) 
3.25 + 1.1oo(no. rings-1) 
3.25 + 1.125(no. rings-l) 
3.25 + 1.116 (no. rings-l) 

3.25 + 1.116 (no. rings-l) 
3.25 + 1.125 (no. rings-l) 
3.25 + 1.125 (no. rings-l) 
3.75 + 1.250 (no. rings-l) 

HOUSING 
DIA 
"C" 

4.50 
5.50 
6.12 
7.25 

8.00 
9.00 

11.00 
15.75 

CHARACTERISTICS 

RPM: Rigid one piece housing eliminates bearing 
alignment problems 

RINGS: Copper 50 AMP Rings 

BRUSHES: Silver Graphite 
Fabricast Grade FAG 180 (80% AG-20% C) 
Two brushes per ring 
Brushes individually removable and replaceable 

CURRENT: Noted in tabulated block 
Rating may be doubled with 4 brushes per CKT 

HI·POT: 1000 VAC 60 CYCLE for 15 seconds 

ROTOR: One piece steel sleeve 
Ring complement vacuum cast on sleeve as 
unit with epoxy dielectric 

ROTOR LEADS: 50 AMP Leads - 8 GA - Teflon 
Lead exit as shown on most units. Maximum 
ring complement may require smaller wire or 
leads to exit both ends 

BEARINGS: Shielded or sealed ball bearings 

PART NUMBER CODING - Specily fully when ordering 

Lead 
Bore No. Length 

Type (Inches) Rings (Inches) 

x----x----~x----x 

6 
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PANCAKE TYPE SLIP RING ASSEMBLIES 
Brush Block 

TYPE 10628 RINGS" 5 AMP CAPACITY 
SMALLEST SIZE 

4 Reqd per Assy 
0.812 

TYPE 1650" 5 AMP CAPACITY 
NO. OF RINGS PER CUSTOMER REQ'TS 

0.25 
#30 (0.128) r--- Dia Thru 

IJ87~·~<~;;l::P !~~~~~ 

Th~I'".~-,,-s~-.<r" w--<.-' 

0.09 .219 1 

0.3~i 

\---L~ 
Brush BIO~ Slip Ring Surface 
Mtg Surface 

1 - Pressure Adjust Screw 
2 - Term Lug 
3 - Beryllium Copper Leaf 

& Silver Graphite Brush 

No Brush Gauging - Easy Assembly 
#41 (0.096) Dia Thru 
C' Bore 0.156 Dia x 0.09 
4 Hole Equispaced on 
2.250 BC as shown 

#41 (0.096) Dia Thru 
C' Bore 0.156 Dia x 0.09 
8 Holes Equispaced on 
4.675 BC as shown 

--!.,fO
'
312 'I 0.187 --r 

4.875 
oia 

2.062 % .005 II 

Dia 2.500 
Dia 

--.1 
LLead- [ 

__ Le~~ 

41 (0.096) Dia Thru 
C' Bore 0.156 Dia x 0.15 Deep 

T~, 

{tF: 

PLUNGER TYPE BRUSH ELIMINATES 
BRUSH GAUGING AND ALIGNMENT 
BY CUSTOMER a---+ 

Plunger Type Brush Assy 
Brush Block Assy 
Ring Assy 

HOLDER ASSY PIN 1070004 BRUSH ASSY PIN 1072·1 

CUSTOM DESIGNED SLIP RING ASSEMBLIES 
CUSTOM 7000 AMP 

SLIP RING ASSEMBLY 
This slip ring assembly, 

as designed and 
manufactu red by 

Fabricast, I nc., is used 
to supply 7000 amperes 

of current to the rotating 
mandrel of the world's second 

largest spin forging machine. 

This slip ring assembly, 
as designed and 
manufactured by 
Fabricast, Inc. was 
used to complete the 
electrical circuits to the ng arm 
of an astronaut carrying centrifuge. 

The unit consists of 50 amp. power, 5 amp. instrumentation and 
50 megacycle coaxial modules. 

FABRICAST WILL ALSO CUSTOM DESIGN SPLIT RING ASSEMBLIES AND SEGMENTED SLIP RING ASSEMBLIES 

WRITE OR PHONE FOR THE FABRICAST CATALOG 

"abrl·cast Inc CUSTOM MANUFACTURERS 
~ I ,. OF SLIP RING ASSEMBLIES 

P.O. BOX 3176, 2517 SEAMAN AVENUE, SOUTH EL MONTE, CALIF. 91733 Phone (818) 443·3247 (5. EI Monte/Los Angeles) 

EEM 1988 For manufacturers' sales offices, see yellow pages B-1211 



USED IN MICROWAVE EQUIPMENT· SERVO SYSTEMS • SYNCHROS • INVERTERS • THERMOCOUPLE and STRAIN GAGE CIRCUITS 

• PULSE SYSTEMS· COMPUTER GROUNDING CONTACTS· TORQUE INDICATORS· MEDICAL EQUIPMENT· PACKING MACHINERY 

GRAPHALLOY® BRUSHES I GRAPHALLOY® SLIP RINGS 
Silver-Graphalloy Brushes have been widely used I We supply .Coin. Silver and w,'_ No. 168 Series 
because of low and constant contact drop, ex- Bro.nze. Slip Rmgs, both FLAT TYPE 

.. . cylindrical and flat types to 20" 0 D 
tremely low electncal nOiSe, and long life. Over I ... and recommend three .. 
100 grades are now serving in a wide variety of brushes perring ... spaced 00 f b Standard FLAT Rings have )1.<" radial 
applications. Silver-Graphalloy Brushes on %- at 12 .... or. est contact. contact surface and 0/' radial spac-

inch-diameter coin silver slip rings have operated I The. cylindrical typ~ ~re ing between adjacent rings. 

f II . h' hi .. I I . I" designed for press flttmg 
success u y In Ig Y cntlca e ectnca CirCUits at over standard steel shaft- No. 116 Series 

speeds up to 100,000 r.p.m. ing. The flat type rings are CYLINDRICAL TYPE 
designed for nesting either to 36" 0.0. 

Standard sizes from !4l"-square to %"-square. Many sizes in stock. 

Our Engineering Department will assist you in 
determining the exact grade of GRAPHALLOY for 

on an insulated plate orfor 
molding into insulation. In
sulated slip rings of either 
type, or slip-ring assem
blies, can be furnished with 
leads attached. 

yo~ur needs. Ask for our srU.J;iIY f;~orm 109. r-:.'31. 
".. ~' ~ I CYLINDRICAL 

A SLIP-RING 
~ Assembly 

LEAF SPRINGS CUP CONTACTS 

Typical Layout 

Model 409 
FLAT SLIP-RING 

Assembly 

SOLIO COIN SILVER RINGS 

GRAPHALLOY BRUSH HOLDER;l EE: "T 'fEi fif "T o~; I 319-14 14 6 5/ ,6" 409-10 10 11W' 
Tapered In5ulating Bushing Brass Body O.D. Slip Ring 1%" HubO.D.2" I.D.1.753/1.751" 

o ( Terminal 4" Length 11fs" T05Amps.,125V. , j Assembly I.D .. 814/.813" More rings on applica~ 

L' r--aRAPHALLOY BUSHINGS 

I' U and 
BRUSH HOLDER PILLOW 

z~ flI .. ~ "BLOCKS ~ i i t.=II'" w f.D ~ i!: Other Sizes 5, I i ~ .... e t!I ~:e ~; ~ ~ Available oo:C ... 

:cD. : 5! i~ :~ 0.4 ii i: Ii ~~ 'i S'" A B ( 

14326 '/. sq. 'I,," :'/:" ~/':" .437" W' '1,6' .404" .;8" .281" 2~'2" .~29" I 
11S09t %2" sq. '/4" '%2" '/,6 .437" 1fa" '/16" .404" .418" .281" 25/32" .160" 
11570t '/16" sq. '/4" '/,6' '/,6 .484" 'I." 'I,.' .441" .451" .313" 2%2" .193". 
19011 t 'I.' X '/16" 'I,.' '1,6 'I." .616" 1'1,.' '116" .561" .573" .438" 1'1,.' .256x .193" 
11527f 'I'" sq. '/16" '1,6 'I." .6.16" 1'116" 'I,.' .561" .573" .438" 1'/16" .256" I 
14292t 'Is" X W' '1,6' 43/64" 'I." .718" 1'/16" '/.' .672" .682" .533" 1'/16" .382 X .256" 
12166t 'Is" sq. '/16" "I,.' 'I." .921" 1 "I,.' '/.' .813" .828" .628" 1 '!a" .382"! 
31392t '12" sq. 'I,. 1'/." 'I." 1.237" 1 "1,6' 'I.' 1.126" 1.141" .878" 1'1,6 '503"1 
35439t %" X 'h" 'I." 1'%.' 'I." 1.661" 2'/32" 'I,," 1.508", 1.528" 1.253" 1'%2" .753" 
35440t %" sq. 'fa" 1'%.' '/a" 1.661" 2'/'2" 'I,.' 1.508" 1.528" 1.253" 12%2" .753" 

t Shunts are provided. "Mounting hole diameter for brush holder dimension D. I 

Survive unlubricated! Replace oil
lubricated bushings in synchros, 
instruments, timers and missiles. 
Advantages: 

(1) Lower friction at room 
temperatures; 

(2) No oil to solidify at low 
temperatures; 

(3) No oil to carbonize at 
prolonged elevated 
temperatures. 

(4) No oil or grease drag. 

Ask for Data Sheets 270 and 277 
on Miniature Bronze-Graphalloy 
Bushings. 

Ask for the following Data Sheets 

GRAPHALLOY BRUSHES, SLIP RINGS & ASSEMBLIES ... DS-218 

GRAPH ALLOY BUSHINGS, PILLOW BLOCKS ... DS-117 and DS·1001 

We can solve your unique electrical or mechanical problems. 
Phone or write us tOday! 

Standard and Custom-designed GRAPHALLOY® products since 1913 

• GRAPHITE METALLIZING · 1036 Nepperhan Ave .. PO. Box 110 
Corporation : Yonkers, NY 10702 Tel 914 968-8400 

• 
© Graphite Metallizing CorpOration"1985 

8-1212 For manufacturers' sales offices, see yellow pages EEM 1988 



3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

!1f/fhaway BRUSHLESS AND 
BRUSH TYPE PMDC 
MOTOR LINE 

The value resource in electronic motion control. 

HATHAWAY has developed and is currently producing 
several sizes of BRUSHLESS DC MOTORS. 
Hathaway's brush less DC motors are priced 
competitively with offshore manufacturers, even at 
high volumes. Our engineers can help you with fast 
turnaround on prototypes for your specific applications. 

HATHAWAY ADVANTAGES 
• Engineering - Hathaway's engineering staff is 

recognized as an authority in PMDC motor design. 
• Manufacturing - Modern automatic equipment and 

high volume production capability. 
• Applications - Hathaway experience and know

how covers a broad spectrum, from military and 
aerospace hardware, to OEM consumer products 
and computer peripheral equipment. 

• Customer Service - Ask a Hathaway customer. 
• Magnets - Neodymium, rare earth cobalt, ceramic, alnico 

HATHAWAY offers quality, cost effective PMDC 
BRUSH TYPE motors to meet your product's critical 
performance or high volume requirements. 
HATHAWAY motors are specifically designed for 
today's technology. If you are currently designing 
performance, quality or reliability into your product, 
contact HATHAWAY. 

APPLICATIONS 

• Computer peripheral drives • Instruments 
• Military systems • Appliances 
• Servo positioning • Medical products 
• OEM consumer products • Aerospace 
• Encoder assemblies • Pumps 
• Fans/Blowers 

Hathaway 
MOTORS 10837 E. Marshall· Tulsa, OK 74116· (918) 438-7800· FAX (918) 438-7629· TLX 796-355 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1213 



3500 MOTORS, DRIVES, & ROTATING EQUIPMENT m iNLAND Mil i UN 
__ KOLLMORGEN CORPORATION 

3500 

PM TYPE 
STEPPER MOTORS 

PF25 SERIES Typical Torque vs. Pulse Rate Characteristics 

UNIT: In. 'I' 

(mm) 

Specifications 

items 
Excitation Mode 
Step Angle 
Step Angle Tolerance 
Steps per Revolution 
DC Operating Voltage 
Operating Current 
Winding Resistance 
Winding Inductance 
Holding Torque 
Rotor Inertia 
Starting Pulse Rate, Max. 
Slewing Pulse Rate, Max. 

<I " ~ 

~1~fl 
" " t::;j t: 
ci 

Models 

(0) 

(%) 

(V) 
(mA/¢) 

(0/4» 
(mH/¢) 

(oz·in/g·cm) 

(oz'in'/g'cm's') 
(pps) 
(pps) 

Ambient Temp. Range, Operating (OC) 
Temperature Rise (OC) 
Weight (oz/g) 

Driver 

0.590 0.039 
(15) (1.0) 

W W 

PF25·48B 

24 
48 

480 

137 

c: 
i 
! 
! 

PF25-48 
1.25 I 

1.0 
'1-...... 

.'\ 
0.75 II 

'I \ 
" 

0.50 , 
, , , 0.2~ 

i 
I 

'\ 

, 

90i 
-

! 

i 72 

1 

54
1 I 

36' ! 'g-
o-

f 

i 

'" 1\ I 18 

, , I , 
o 300 . 800: 900, 1200 

Pulse AllIe (pps) ~ 
..... : PUlHntorque.-: PulkluttorquelUnipolardriva 

PF25·48C PF25-48D PF25-24B 

2-2 
7.5 I 

±5 
48 
12 5 24 

100 274 48 
120 16 480 
39 5.5 111 

1.4/100 
5.3xl0-·/1.0x10-· 

790 ~ 
900 I 

-10 - +50 
70 

1.23/35 
PS-ILD-42 

~ 
~ 

! 

PF25-24 
1.25 I 

1.0 i 

0.75 
:-".. 

-".. , , l"-
0.50 

'I 

, 
~ , 

0.25 

i 
, 

I 
, , 

I 

I 90 

! 72 

I 

I 

I 18 

~ 1 

o 300. 800 900, 1200 
Puise AllIe (pps) --

..... : Pul-intorque, -: PulkluttorqUelUrtipoIardrive 

PF25-24C PF25-24D 

15 

24 
12 5 

100 274 
120 16 
34 4.8 

1.1/80 

520 
850 

PF35 SERIES Typical Torque vs. Pulse Rate Characteristics 

UNIT: In. 
(mm) 

Specifications 

Items 

Excitation Mode 
Step Angle 
Step Angle Tolerance 
Steps per Revolution 
DC Operating Voltage 
Operating Current 
Winding Resistance 
Winding Inductance 
Holding Torque 
Rotor Inertia 
Starting Pulse Rate, Max. 
Slewing Pulse Rate, Max. 

Modell 

(0) 

(%) 

(V) 
(mA/4» 

(O/¢) 
(mH/¢) 

(oz'in/g'cm) 
(oz.in'/g·cm·s') 

(pps) 
(pps) 

Ambient Temp. Range, Operating (OC) 
Temperature Rise (OC) 
Weight (oz/g) 

2. 

o. 

I I 

PF35-48B 

24 
67 

360 
202 

-

PF35-48 
5 

2 

,~ 
5 

\ 

~ 
, , 

\ 
1 , 

\ \ , , , 
5 . " ',J 
o 200 400 800 

Pulse Rale (pps) -
-- : Pull-In torque. - : Pull-OOt torque 

1 80 

1 44 

1 

1 06 K 
1! 

72 ~ 
$ 

36 

800 

PF35-48C PF35-48D PF35-24B 
2-2 

7.5 .l 
+5 

48 
12 5 24 

133 313 67 
90 16 360 
48 8.9 156 

2.8/200 
24x10-'/4.5x10-· 

470 I 
500 I 

-10- +50 
55 

2.9/80 
-

PF35-24 
1. 5 1 06 

'" 1 

" ,~ , 
~ 5 ~ 

" 
""" ~ 

o 100 200 300 400 
Pulse Rat. (Pps) ~ 

._- : Pull·ln torque, - : Pull-out torque 

PF35-24C PF35-24D 

15 

24 
12 5 

133 313 
90 16 
37 6.9 

2/150 

300 
400 

. ~ -- - -_. ._ ... --
4020 E. INLAND RD .. SIERRA VISTA, ARIZONA 85635· TEL: 602-459-1150' TWX: 910-973-9869· FAX: 602-458-2161 . - . ._- ~~ -- _ .. -
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3500 MOTORS. DRIVES. & ROT~l"I!'I~E~UIPMENT 3500 

~ INLAND MueClR 
:'KOLLMORGEN CORPORATION 

PM TYPE 
STEPPER MOTORS 

PF42 SERIES 
UNIT: In. 

(mm) 

0.453' 0.858 
(11.5)\ 121.8) 

0.087 12.2) 

Specifications 

Items 
Excitation Mode 
Step Angle 
Step Angle Tolerance 
Steps per Revolution 
DC Operating Voltage 
Operating Current 
Winding Resistance 
Winding Inductance 
Holding Torque 

Models 

(0) 

(%) 

(V) 

(mA/¢) 
(llI¢) 

(mH/¢) 
(oz·ln/g·cm) 

0.031 
10.8) 

0.059 
11.5) 

PF42-48B 

24 

86 
280 
200 

Rotor Inertia (oz·in2/g·cm·s2) 

Starting Pulse Rate, Max. 
Slewing Pulse Rate, Max. 
Ambient Temp. Range, Operating 
Temperature Rise 
Weight 

PF55 SERIES 
2:¢0.171 

(2-¢4.35) 

(pps) 
(pps) 
(OC) 
(OC) 

(oz/g) 

0.73 . 1.0 
(185) (25) 

&~ir- ~ 
'-- I-(~~r 

I I 

I -- J17 
(iss) 

U 

Specifications 
Model. 

Items PF55-48B 
Excitation Mode 
Step Angle (0) 

Step Angle Tolerance (%) 
Steps per Revolution 
DC Operating Voltage (V) 24 
Operating Current (mA/</J) 166 
Winding Resistance (O/¢) 145 
Winding Inductance (mH/¢) 166 
Holding Torque (oz·in/g·cm) 
Rotor Inertia (oz·in2/g·cm·s2) 

Starting Pulse Rate, Max. (pps) 
Slewing Pulse Rate, Max. (pps) 
Ambient Temp. Range, Operating (OC) 

Temperature Rise (OC) 
Weight (oz/g) 

Typical Torque vs. Pulse Rate Characteristics 

PF42-48 PF42·24 
5r----,-----,----,---~ 360 .- ,.-"--- ,--

288 288 

1 
E 3r---~~~~~~~~~-1 216 E £' 3 , 1 

216 -
~, 

~ 
!!l 2~--~ __ ~~~~-4~---1 
e
f2 

Pulse Rate (pps) -+ 

•...• : Pull-in torque, - : Pull-out torque 

144 

0 

~ .9 
!!l " '" e- e-
f2 f2 

o 

1 , 

'~ 
, 
" ~ 

", b--, 

72 

100 200 300 400 
Pulse Rate (pps) -

Pull·in torque, - : Pull-oul torque 

PF42-48C PF42-48D PF42-48E PF42-24B PF42-24C PF42-24D 

2-2 
7.5 I 15 

..... 5 

4.8 24 
12 5 12 24 12 5 

170 416 240 86 170 416 
70 12 50 280 70 12 
54 9.1 35 160 43 7.2 

6/450 6.9/500 4/300 
90xlo-'/16.8xl D" 97xl 0"/18xl 0" 

310 I 360 250 
320 I 400 350 

-10-+50 
55 I 70 I 55 

5.7/160 

Typical Torque VB. Pulse Rate Characteristics 

PF5S48 
1 

0 " "-9 

¥ 
~ 
~ 
e-
f2 

8 

" "-7 
\ .'\.. 6 

5 
, r\ 

4 
, '\.. 

3 " \ 
2 r" \ 

" 1 

" 
100 200 300 

Pulse Rate (pps) -
._- : Pull-in torque.. - : Pull<)ut torque 

PF55-48C PF55-48D 

7.5 

48 
12 5 

360 1,000 
36 5 
43 5.9 

15/1150 
215xl0-'/40xl0-3 

300 
310 

792 1 

720 10 

648 9 

576 
! 

504'E 
432 0 

~i 
288 e-
216 {2. 

1 44 

72 

400 o 

PF55-24B 

2-2 

I 
..... 5 

24 
166 
145 
143 

-10- +50 
55 

10.6/300 

PFS5-24 
792 

720 

648 

576 

" '\. 504 
432 

\. 
" '\. 

\ "-
360 

288 

216 

" 1\ 
" 1. 

144 

72 

100 200 300 400 
Pulse Rate (pps)-

- : Pull-in torque, ~ ; Pull-out torque 

PF55-24C PF55-24D 

15 

24 
12 5 

360 1,000 

36 5 
37 5.1 

12/900 
231 xl 0.3/ 43xl Q-3 

205 
230 

g 

! 

E 
() 

.9 
" " e-
PI 

4020 E. INLAND RD.' SIERRA VISTA, ARIZONA 85635 . TEL: 602-459-1150· TWX: 910-973-9869· FAX: 602-458-2161 
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3500 MOTORS. DRIVES. & ROTATING EQUIPMENT 

~ iNLAND MO! OA 
~ ~KOLLMORGEN CORPORATION 

3500 

PM TYPE 
STEPPER MOTORS 

PF70 SERIES UNIT: In. 
(mm) 1.654 

Typical Torque vs. Pulse Rate Characteristics 

0.748 (42) 

1-'-(19-,<) +-_' :496 
0.079,(38) 

(2) • 

<1>0.63 
(<1>16) 

PF70-48 

E 

PF70-24 

------;--1 2.30 

h----+---+---f-----11.73 1 <1>2.76 

..... m-"!1I"J,LI 
g 1 ~A_+---+---f-----j1.15 

Specifications 
Models 

Items PF70·48B 
Excitation Mode 
Step Angle (0) 

Step Angle Tolerance (%) 
Steps per Revolution 

~perating Voltage (V) 
Operating Current (mA/<1» 
Winding Resistance ({!j<1» 

Winding Induetanae (mH/<1» 
Holding Torque (Ib'in/kg'em) 

Rotor Inertia (oz·in'/g·em·s') 
Starting Pulse Rate, Max. (pps) 
Slewing Pulse Rate. Max. (pps) 
Ambient Temp. Range, Operating (OC) 

Temperature Rise {Oe) 

Weight (02/g) 

PF42G/PF55G SERIES 
UNIT: In. 

(mm) 

PF42G 

Specifications PF42G 
Maximum 

1.594 
(40.5) 

Speed 
::f.eed Re uction Allowable Reduction 
Rallo Torque Ratio 

6/25 0.87Ib·in 1/50 
1/5 1 kg'em 1/60 
3/25 1/62.5 
1/10 1.74 Ib·in 1/75 
1/12.5 2 kg·em 1/100 
1/15 1/120 
3/50 1/125 
1/20 2.17Ib·in 1/150 

24 
0.3 
80 

120 

1/25 2.5 kg'em ~2~~ 
1/30 ~~~ 1/300 

0.09 
(2.2) 

... - : Pull·in torque, - Pull-(lut torque 

PF70·48C 

7.5 

48 
12 
0.6 
20 
27 

2.95/3.4 

180 
200 

Maximum 
Allowable 

Torque 

2.60Ib·in 
3 kg·em 

3.47Ib·in 
4 kg·em \ 

PF70·48D ~ PF70·24B 
2-2 

I 
+5 

5 24 
1.4 0.3 
3.6 80 
5.4 120 

80xl0·'/15xl0·2 

I 
I 

-10- +50 

PF·55G 

4'44.177 
(4,,,'.5) 

80 
251700 

Specifications PF55G 
Speed Maximum 

Reduction Allowable 
Ratio Torque 

6/25 
1/5 
3/25 
1/10 
1/12.5 3.47Ib·in 

1/15 4 kg·em 

3/50 

100 400 

Pulse Rate (pps) ~ 

..... Pull·in torque, - : Pull-out torque 

PF70-24C PF70·24D 

'15 

24 
'12 5 
0.6 1.4 
20 3.6 
27 5.4 

2.17/2.5 

135 
155 

" ~ 
t t! ., ... 

Speed Maximum 
Reduction Allowable 

Rallo Torque 
1/25 
1/30 6.08Ib·in 

1/50 7 kg·em 

1/60 
3/250 
1/100 
1/125 8.68Ib·in 
1/159 10 kg'cm 
1/250 
1/300 

4020 E. INLAND RD.' SIERRA VISTA. ARIZONA 85635· TEL: 602-459-1150· TWX: 910-973-9869' FAX: 602-458-2161 
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3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 

MC)eCiR ilit INLAND 
-.:! ~KOLLMORGEN CORPORATION 

PJ SERIES Typical Performance Curves 
0.787 ::::!:::O.O2 

UNIT: In. (20 :to.5) L 
(mm) r:~-I ,0.06 0.2 I +8 -+-0 I (1.5) I I (5) ,..- ~"'"!~l~r~ rp2.22 

+1 +11 ~~ ¢56.4 

L ~lll 
'$.:§: - - --

in. mm 
PJ39 1.54 39 
PJ42 1.65 42 
PJ50 1.97 
PJ55 2.17 
PJ80 3.15 

PJ39B1 Torque Characteristics 
(Unipolar Chopper Drive) 

2.0 
t 
£ 1.5 

g 1.0 

~ e- 0.5 
jl1 

-
" 

2.30 t 

1.73E 
u 

t---

"" . 
1.15 ,i .. 
0.58 ~ 

jl1 
i'--'------~ o 50 100 500 1000 5000 10000 

Pulse Rate (pps) ~ 
..• - : Pull-in torque. - : Pull-out torque 

PJ50B1 Torque Characteristics 
(L/5.0R) 

4.0 
t 
£3.0 

g2.0 
~ 
§"1.0 
I" 

-
~ 

.~ -... 
'" 

1 

I 
i ~ 

\\ I 

4.61 1 

3.47E 
" 

2.30 ,i 

1.15 ~ 
jl1 

o 50 100 500 1000 5000 10000 
Pulse Rate (pps) ~ 

-•• _- : Pull·in torque, - : Pull-out torque 

PJ55B1 Torque Characteristics 
(Unipolar Chopper Drive)· 

4.0 -
t ~-+-"""",-."""'" 
£ 3.0 .. +--t--"":-''k~+-

g2.0 
~ 
e-1.O 
jl1 

o 50 100 
Pulse Rate (pps) ~ 

..... : Pull·in 101'Qlle, - . Pull-ou1 torque 

Specifications 
~del. 

Items 

Excitation Mode 
Step Angle (0) 

Step Angle Tolerance (%) 

Steps per Revolution 
DC Operating Voltage (V) 
Operating Current (mAQ» 
Winding Resistance (0/<1» 
Winding Inductance (mH/¢) 
Holding Torque (Ib·in/kg·cm) 

4.61 
1 

3.47 E 

" 12.3O~ 
1.15 ~ 

jl1 

A1 

2 

2 
1 

0.6 

SO 
5S 
80 

PJ39 
B1 

4 

1 
4 

2.4 
1.74/2 

i 
PJ42B1 Torque Characteristics 

(Ll5.2R) 

2.0 ,----r~ -

2.. 1.5 ..... ::;--
2.30 t 

1.73 E 
9 

.15 g 
.50 

g 1.0 1"-. 1 

\\ .. 
~ 0.5 .. 

L~~ 
~ 

0.58 e
jl1 jl1 

o 50 100 5001000 500010000 
Pulse Rate (pps) ~ 

.. _-- : Pull-in torque, - : Pul1-out torque 

PJ50B1 Torque Characteristics 
(Unipolar Chopper Drive) 

t 4.0~~~--~~--'---'4.61 t 

:s 3.01--+-+--+-+--+-ci3.47 ~ 
.a ........ ~ . 
= 2.0 .n ----- 2.30 g 
~ '~'" ~ ,g 1.0 ' '\- i-- 1.15 e-
o- '\. f2 

C1 

8 
0.5 
16 

10.0 

o 50 100 500 1000 5000 10000 
Pulse Rate (pps) ~ 

._ .. : Pull-in torque, - : Pull-oul torque 

PJ80B1 Torque Characteristics 
(Ll5.2R) 

8.0 

0 
f--- t- jo-.".. 

0 ':::-' 
" 0 

i 

l\~ 
--+~. 

9.22 t 

6.91E 
" 4.61~ .. 

2.30 ~ 
jl1 

o 50 100 500 1000 5000 10000 
Pulse Rate (pps) ~ 

.•... : Pull·in torque, - : Pull-out torque 

I PJ42 PJ50 
A1 I Bl I Cl A1 I B1 I 

2-2 
1.8 
+5 

200 
2.3 4.6 9.2 3 6 
2 1 0.5 2 1 

1.15 4.6 18.4 1.5 6 
0.8 3.0 13.0 1.5 5.7 

2.17/2.5 4.34/5 

Cl 

12 
0.5 
24 
23 

Rotor Inertia (oz·in2/g·cm·s2) 29x1 0-2/5.4x1 0-2 33.3x1 0·'/6.2x1 0-' 56.4x10-2/10.5xl0-2 
Ambient Temp. Range, Operating (0C) -10- +60 
Temperature Rise (Oe) 70 
Weight (oz/g) 11.3/320 I 12/340 1 15.9/450 1 

3500 

HB TYPE 
STEPPER MOTORS 

PJ39B1 Torque Characteristics 
(L16.0R) 

-~~ 

1--

2.30 t 

U3E 

" 1.15 ,i 

Sf---

.. ~ 
/'..... 

_L~L~~L-
0.58 ~ 

jl1 
L--
o 

1 

50 100 500 1000 5000 10000 
Pulse Rate (pps) ~ 

----- : PUll-in torque, - : Pulk)ut torque 

PJ42B1 Torque Characteristics 
(Unipolar Chopper Drive) 

2.0 2.30 

:s 1.5 .... , .... 

'" 
1 

t 
.73E 

" gw 
~0.5 
jl1 

\\ '\ 
\ 

1 .15,i .. 
0.58 ~ 

jl1 

o 50 100 5001000 500010000 
Pulse Rate (pps) ~ 

----- : Pull-in torque, - : PlIlI-out torque 

PJ55B1 Torque Characteristics 
(Ll5.3R) 

4.0,---.--.--.--.-----,---,4.61 
t t 
£3.0 3.47~ 

g 2.0 2.3O,i 

5001000 
Pulse Rate (pps) ~ 

...•. : P1J1I·in torque, - : Pull-out torque 

.. 
1.15 ~ 

jl1 

PJ80B1 Torque Characteristics 
(Unipolar Chopper Drive) 

8.0 
t 
,,6.0 

£4.0 
~ e- 2.0 
jl1 

-
-~"" '" 

\ 

'1\ 

+----

I-

9.22 t 

6.91E 
u 

4.61,i .. 
2.30 ~ 

jl1 

o 50 100 500 1000 5000 10000 
Pulse Rate (pps) ~ 

•.. : Pull·in torque, - : Pull-out torque 

PJ55 I PJ80 
Al I Bl I Cl I Al B1 I Cl 

3.4 6.8 13.6 3.36 6.7 13.4 

2 1 0.5 2 1 0.5 

1.7 6.8 27.2 1.68 6.7 26.8 
1.9 7.6 31.0 2.5 10.0 36.0 

5.21/6 6.95/8 
70.3x1 0- 2/13.1 xl 0-2 .132.6xl0·2/24.7x10·' 

18.3/520 29.3/830 

"For additional information on modifications available or a complete catalog of all stepper motor and drive 
electronic products manufactured by Nippon Pulse Motor Company, contact Inland Motor Sierra Vista, Arizona." 

4020 E. INLAND RD .. SIERRA VISTA, ARIZONA 85635 • TEL: 602-459-1150 . TWX: 910-973-9869 • FAX: 602-458-2161 

EEM 1988 For manufacturers' sales offices, see yellow pages 8-1217 



3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

r/o) II!BJ!I!!!AL DRIVES 
INNOVATIVE PRODUCTS FOR MOTION CONTROL 

BRUSHLESS MOTORS Be DRIVES 

AC SYNCHRONOUS 
PERMANENT MAGNET SERVOS 

The AC synchronous (DC Brushless) systems from 
INDUSTRIAL DRIVES offer premium performance 
from a completely brush less motor. These AC 
synchronous motors having rare earth permanent 
magnet rotors yield the highest torque-to-size and 
torque-to-inertia ratios. Microprocessor-based sine
wave modular drives employ a patented torque angle 
control algorithm. This provides wider speed range 
and the optimum torque sensitivity even under 
tran.sient speed and load conditions. The proprietary 
design features of the BR-31OX motor in combination 
with these drives provide extremely smooth operation 
having torque ripple as low as 0.3%. Also, special 
high speed motor systems, with speeds to 60,000 
rpm, and high torque models of 1000 Ib-ft (1360 
Nom) are available. Standard systems are offered in 
a range from 2.2 Ib-ft (3.0 Nom) to over 55 Ib-ft (75 
Nom) T.E.N.V., over 150 Ib-ft (203 Nom) with cooling, 
speeds to 7500 rpm to meet the most demanding 
application. 

AC INDUCTION SERVOS 
INDUSTRIAL DRIVES' brushless AC induction 

servos combine advanced designed sine-wave servo 
drives with proven and inexpensive induction motors. 
The result is reliable, high performance servo 
systems without the maintenance problems or 
commutation limitations associated with brush type 
servo motors. A microprocessor-based three phase 
sine-wave modular amplifier uses a proprietary slip 
control technique to optimize motor performance 
over a wide range of speed and load conditions. 
Precise control is maintained down to zero speed. 
Induction motor servos from INDUSTRIAL DRIVES 
are available with ratings from 1.5 Ib-ft to in excess 
of 31 Ib-ft (2 to 42 Nom) and operate to 6,000 rpm. 
Competitively priced, these systems are the ideal 
choice for most applications requiring brush less 
motors. 

U9l INDUSTRIAL DRIVES 
201 Rock Road, Radford, Virginia 24141 • (703) 639-2493 • 1-800-77SERVO • TWX 710-875-3743 • FAX 703-731-0847 
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fiO]!!!l!J!§!¥JAL DRIVES 
INNOVATIVE PRODUCTS FOR MOTION CONTROL 

BRUSHLESS MOTORS Be DRIVES 

AC INDUCTION SPINDLES 
The AC spindle systems from INDUSTRIAL 

DRIVES deliver high performance from reliable 
induction motors. High speed operation, wide 
constant horsepower speed range and smooth 
operation are among the features of these systems. 
Microprocessor-controlled sine-wave drive amplifiers 
provide the optimum slip from a patented control 
technique. Drive options include spindle orient, 
up-to-speed and zero-speed indicators. Optimized
design motors are compact, efficient and are offered 
with various cooling alternatives. Systems with 
speeds to 7500 rpm and power ratings from 7.5 HP 
(5.6 kw) to over 30 HP (22.4 kw) continuous are 
offered to satisfy a diverse range of applications. 

SUBMERSIBLE MOTORS 
In response to the need for reliable fluid-filled 

and pressure-compensated submersible motors, 
INDUSTRIAL DRIVES has developed a wide range of 
brush less motor systems. Motors incorporating 
permanent magnet rotors and brush less feedback 
along with stainless steel frames, provide reliable 
operation in a salt water environment at depths to 
20,000 feet (10,000 PSI). Motors ranging from 
0.3 HP (224 watts) with an integral drive package to 
20 HP (14.9 kw) models with separate six-step drive 
amplifiers are available. Whether as a thruster or in a 
closed servo loop for a manipulator, these brush less 
motor systems solve the problems normally 
associated with the demanding requirements of 
submersible vehicles. 

~ 
~ INDUSTRIAL DRIVES 

201 Rock Road, Radford, Virginia 24141 • (703) 639-2493 • 1-800-77SERVO • TWX 710-875-3743 • FAX 703-731-0847 
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rlO)lNDUSTRlAL DRIVES 
A KOLLMORGEN DIVISION 

INNOVATIVE PRODUCTS FOR MOTION CONTROL 

BRUSH· TYPE SERVO Motors and Drives 
BRUSH-TYPE DC SERVOS 

Permanent magnet brush-type DC servos from 
INDUSTRIAL DRIVES offer proven capabilities from 
advanced designs. A wide selection of motor sizes 
and features are available with continuous torques 
from 35 oz-in (0.25 Nom) to over 100 Ib-ft (136 Nom), 
and speeds to 6,000 rpm are offered. Patented 
technology PWM transistor drives, or the more 
traditional SCR amplifiers, complement all motor 
sizes and windings. From 6 amps to 200 amps 
continuous, these amplifiers are highly reliable and 
contain features such as high bandwidth, commu
tation currentlimits, and overspeed shutdown, to 
mention a few. INDUSTRIAL DRIVES DC servos 
provide inexpensive solutions to high performance 
requirements. 

POSITIONING SYSTEMS 
FLEXIBLE POSITIONING 

SYSTEMS 
INDUSTRIAL DRIVES' position control systems 
are microprocessor-based and provide precise 

control of our servomotor systems. The positioner 
can serve as a smart link between an industrial 

control and the servo drive and motor. Motion control 
capabilities include indexing, profiling, camming, 

velocity ratio, and digital master/slave. 
The FPS-B (Flexible Positioning System-Basic 
model) is programmed with a simple intuitive 
language through an RS232 port by an ASCII 

terminal. A maximum of 32 general purpose inputs 
and outputs, and executive I/O for program select, 

system start, etc., allow versatile stand-alone 
operation. 

Our FPS-C is an enhanced version of the FPS-B. 
A self-contained, remote control module provides 

user friendly, menu driven programming with a 
built in four line alphanumeric display. A remote 

display unit provides a bright readout of up to four 
real time parameters simultaneously. English 

language error messages are displayed, providing 
quick troubleshooting. 

Our positioning systems are engineered to 
provide the versatility necessary to solve your unique 

application. 
All Flexible Positioning Systems feature: 
• Programmable compensation parameters 
• Linear, S curve, and parabolic acceleration profiles 
• Non-volatile program memory 
• Single or multi-axis capability 
• Compatible packaging with our DC PWM Single Board Drive, 

or modular brush less AC synchronous servos, AC induction 
servos and spindle drive amplifiers 

INDUSTRIAL DRIVES has immediate solutions for your 
motion control requirements. Write for more detailed 
information or talk to one of our applications engineers today. 

U§lINDUSTRIAL DRIVES 
201 Rock Road, Radford, Virginia 24141 • (703) 639-2493 • 1-800-77SERVO • TWX 710-875-3743 • FAX 703-731-0847 
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HOW TO SPECIFY A SLIP RING 
Many of the more than 4,000 Poly

Scientific slip ring designs are available for 
use in their existing configuration, or they 
may be modified to meet your specific 
requirements. New designs can also be 
created to meet the most demanding 
specifications. 

Our engineers are experienced in a wide 
range of slip ring applications. We utilize 
resources such as the Anvil computer-aided 
design (CAD) system. And, a very active in
house quality circle program solicits the best 
inputs from all of our many skilled craftspeo
ple, from start to finish. 

This section is designed to guide you 
through the process of specifying a slip ring. 
We've outlined below the major consider
ations that a slip ring engineer will need to 
know about your application. 

A. Basic Slip Ring Design 
Throughout these pages, you will see the 

terms "slip ring capsule" and "slip ring sepa
rates". The term "separate" indicates an 
individual rotor/brush block combination. 
The term "capsule" is used to denote a self
contained unit consisting of a rotor, stator 
and its own integral ball bearings. 

SEPARATE BRUSH BLOCK ANO ROTOR 
TERMINALS 

~ 
TYPICAL CAPSULE SLIP RING ASSEMBLY 

There are two basic slip ring configura
tions to consider based on space allocation 
in your system: the more common drum 
approach where each ring is adjacent to the 
next along the centerline, somewhat like the 
threads on a bolt, and the pancake approach 
where the rings are concentric with one 
another like the grooves on a phonograph 
record. The pancake approach is used when 
length is at a premium but diameter is less 
restrictive. 

DRUM 

PANCAKE 

B. Defining the Mechanical 
Envelope 

The envelope is, of course, largely dictated 
by the space available in the system. The slip 
ring engineer should be given the maximum 
space available in the system so all existing 
candidate designs can be considered. It is 
imperative that the space required for the slip 
ring be specified in the early stages of the 
system design and that it be consistent with 
the structural and electrical demands. 

C. Defining System 
Interface Requirements 

The slip ring engineer will need to know 
these system interface considerations: 

1. Is a bore required through the slip ring 
for routing coolant plumbing, hydraulic lines, 
pneumatic lines, waveguides, etc? In such 
applications, the slip ring actually mounts 
concentric with these lines in the system. 

2. How will the slip ring attach to the sys
tem? It is never advisable to hard mount both 
the rotor and the stator to the system since 
the slip ring bearings may overload if there is 
any misalignment between them and the sys
tem bearings. 

3. How should the electrical connections 
to the slip ring be made? Is it desirable to 
have connectors integral with the slip ring on 
both the rotor and stator, or would flying leads 
on one or the other ends be desireable? And 
if flying leads are preferred, should they exit 
the rotor in a radial or axial direction, and 
what length should the leads be? 

CONNECTORS RADIAL 

AXIAL 

D. Defining Electrical 
Requirements 

The current specified enables the slip ring 
engineer to propose a unit with the appropri
ate cross-sectional area of the rings, brushes 
and lead wires. The specified voltage dic
tates the spacing between adjacent rings 
and brushes. It is helpful in achieving the 
most cost effective and smallest practical 
envelope not to rate all circuits at the maxi
mum level. For example, if you need 20 cir
cuits total, three of which must carry ten 
amps, .designate three for high current. Don't 

3500 

Slip Ring Products 
1213 North Main Street 
Blacksburg, Virginia 
24060-3100 

703-953-4751 , FAX 703-953-1841 
TWX 710-875-3694 

go for 100% functional interchangeability by 
specifying that all 20 be able to carry ten 
amps. And, if the ten amps is a surge current 
with a continuous current of only two amps, 
tell us that, too. There is no reason for you to 
pay for ten amps continuous capacity when 
you only need two. 

Be aware that voltage surges and spikes 
are the major cause of system slip ring fail
ures. Poly-Scientific uses a very conserva
tive approach to circuit design, however, it is 
not uncommon in some power supply sys
tems to see voltage spikes ten or more times 
the normal operating voltage. We strongly 
recommend surge protection on all power 
supplies. 

Most smaller slip rings will satisfactorily 
conduct signals to 1 MHz or 500 Kilobits. 
Special slip rings can be used to pass broad
band signals from dc to 1 gigahertz and data 
rates of 500 megabits or even higher. Cross
talk, insertion loss and bit error rate informa
tion can be provided if data rates, formats 
and impedances are defined. 

E. Defining Mechanical 
Requirements 

1. Operating speed (rpm's). Almost any 
Slip ring can operate successfully at speeds 
to 100 RPM although many applications only 
require operation at a few rpm. But slip rings 
are also routinely used to instrument jet tur
bine engines operating at speeds in excess 
of 20,000 RPM. The operating speed in con
junction with the diameter dictates the sur
face speed of the brush relative to the ring 
and hence the internal design approach and 
material selection. 

2. What rotational life is necessary for your 
application? Will the unit oscillate or rotate at 
a continuous speed? 

F. Defining the Environment 
The environment in which the slip ring 

must survive is a key factor. Operating tem
perature is important in specifying the proper 
lubricant. And if the slip ring will operate 
exposed to the elements or to a hostile envi
ronment, integral seals must be included in 
the design. Any unusual shock or vibration 
should also be specified. 

The next eight pages of the catalog give a 
brief overview of our slip ring design and pro
duction expertise. The last page of our 
section allows you to list your specific appli
cation needs. For specific product informa
tion, please contact our sales department 
at 1-800-336-5917 (in Virginia, call 
703-953-4751). 

Call us toll-free at 800.336.5917 (In Virginia, call 703-953-4751) for more information. 
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SLIP RING SEPARATES 
Sometimes a self contained 

"capsule" slip ring is not practical due 
to size constraints or cost limitations. 
(Don't however, fail to include in this 
comparison your costs for mating the 
slip ring and brush block or to consider 
the risk of damage to the fragile unpro-

Rotor Specifications 
MATING 

NUMBER OF PART BRUSH RING 
CIRCUITS NUMBER BLOCK RINGO.D. PITCH 

1-10 258 259 .081 .050 

1-37 263 262 .220 .050 
1-10 865 259 .080 .050 
1-20 1202 262 .125 .050 

8 1454 1455 .550 .060 

2-.331 
10 1546 1547 8-.151 .060 

5 1555 259 .081 .050 

19 2037 2038 1.860 .030 

3 2384 2981 .067 .025 
2385 

1-10 2690 259 .081 .050 
1-37 2731 262 .220 .050 
1-10 2914 259 .081 .050 

5 3046-1 3046-2 .550 .060 

6 3975 3416 .067 .025 

Brush Block Specifications 

MOTORS, DRIVES, & ROTATING EQUIPMENT 

tected brushes). If a separate rotor! 
stator approach is dictated for your 
application please review the following 
tabulation of an assortment of candi
date designs-or contact us for a cus
tom design. 

SHAFT SHAFT FLANGE 
DIAMETER LENGTH DIAMETER SPECIAL FEATURES 

.125 .250 .150 P, RB, UG, 
VG, S, FB 

.250 .375 .312 FB,RB 

.109 .187 .170 S,FB 

.250 .375 .312 FB 

- - .580 .376 Bore, RB, 
VG 

VG #2 Ring 
.187 .250 .345 Segment, #1 

Shorted to #2 
.141 .300 .180 FB 

1.500 Bore. - - - .685 VG 

.071 .070 .115 Double V-Groove 

.125 .250 .150 FB, Same as 258 

.250 .375 .312 RB, Same as 263 

.125 .250 .150 FB 

- - .580 .376 Bore, RB, 
VG 

.061 .125 .109 Double V-Grooves 

MOUNTING 
NUMBER OF PART RING HOLE HOLE SETTING 

CIRCUITS NUMBER DIAMETER PITCH DIAMETER SPACING LENGTH THICKNESS SPECIAL FEATURES 

-Silver Terminal 

1-10 259 .081 .050 .090 .437 .250 .188 -Tin Terminals 
-Gold Terminals 
-Leads 

1-37 262 .220 .050 .090 .600 .250 .250 -Terminals 

10 1547 .331 .060 .116 .656 .312 .312 -Leads, 
.151 -Terminals 

8 1455 .550 .060 .096 .812 .290 .125 -Terminals 
(MD4036-2) 

19 2038 1.864 .030 .090 .600 1.035 .250 -Terminals 

6 3416 .067 .025 .200 .100 -Terminals - - -Double Brushes 

3 2981 .067 .025 .053 .140 .180 .150 -Double Brushes 
-PCB Terminals 

3 2385 .068 .025 - - .200 .100 -Terminals 

3500 

Slip Ring Products 
1213 North Main Street 
Blacksburg, Virginia 
24060-3100 

703-953-4751, FAX 703-953-1841 
TWX 710-875-3694 

Abbreviations used: 

FB - Flat Barrier 
RB - Raised Barrier 

P - Plastic Backshaft 
VG - V-Groove 
UG - U-Groove 

S - Stainless Steel Backshaft 
Circuits 1-10-0ption of having 1 through 10 

circuits 

Call us toll-free at 800-336-5917 (In Virginia, call 703-953-4751) for more information. 
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MINIATURE SLIP RING CAPSULES 

These smallest of all slip ring assem
blies are widely used in the pitch, roll 
and yaw axes of inertial navigation sys
tems where there can be no sacrifice in 
reliability to achieve packaging density. 

Very tight pitch controls are maintained 
on individual ring locations with center
to-center spacings as small as 0.015 
inch between adjacent rings. 

CURRENT RATING 

NUMBER OF PART PER 
CIRCUITS NUMBER CKT TOTAL LENGTH DIAMETER 

16 267 1.2A 10A .912 .375 
20 1.2A 14A 1.932 .375 
24 1.2A 17A 1.152 .375 
28 1.2A 20A 1.272 .375 
32 1.2A 23A 1.392 .375 
36 1.2A 25A 1.512 .375 
20 264 1.4A 17A 1.035 .500 
40 1.4A 33A 1.635 .500 
60 1.4A 49A 2.235 .500 

7 2492 .4A 2A .61 .375 
12 2274 1.2A 12A .728 .373 

15 2493 .36A 4A .660 .375 
16 2075 1.3A 13A .882 .372 

17 1804 1.2A 16A 1.375 .350 
30 2245 .7A 20A .979 .380 

32 1444 1.2A 29A 1.468 .375 
36 2754 1.2A 31A 1.173 .498 
40 3069 1.4A 37A 1.30 .682 

45 2759 1.1A 36A 1.05 .593 
50 2044 .95A 36A 1.025 .593 

50 1937 1.4A 45A 1.470 .683 
54 1956 1.2A 38A 1.403 .560 

80 2210 1.4A 69A 2.00 .658 
95 4175 1.6A 77A 3.09 .880 

THE FOLLOWING MINIATURE SLIP RINGS HAVE A BORE: 

CURRENT RATING 

NUMBER OF PART PER 
CIRCUITS NUMBER CKT TOTAL LENGTH DIAMETER BORE 

8 2395 1.6 7A .70 1.75 0.75 
30 4198 2.6A 36A 2.785 3.081 1.50 
32 2335 4A 57A 3.39 4.10 2.30 
12 2472 4A 22A 3.440 4.10 2.30 
51 2837 4A 90A 4.50 4.10 2.30 

3500 

Slip Ring Products 
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Call us toll-free at 800-336-5917 -(In Virginia, call 703-953-4751 ) for more information. 
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HIGH SPEED SLIP RINGS 

For successful slip ring operations 
above several thousand RPM, in
creased structural demands and fric
tional heating at the sliding contact sur
face are two concerns that must be 

NUMBER OF PART 
CIRCUITS NUMBER LENGTH DIAMETER 

15 2645 3.75 14.01 

19 2275 9.84 9.05 

28 3042 1.635 .685 

28 3762 1.67 1.0 

35 3757 2.53 1.60 

40 1823 4.08 1.75 

64 4160 5.0 3.5 

100 3057 6.40 1.5 

200 4064 10.0 2.25 

300 4075 11.75 2.28 

addressed. Applications for high speed 
slip rings include aircraft turbine test
ing, stressometer feedback in rolling 
mills, and gasoline or diesel engine 
testing. 

BORE BRUSH NOTES 

12.593 Composite Separate 

7.48 Composite Separate 
Ring & 
Brush Block 

N/A Gold Liquid Cooled 

N/A Gold Gas Cooled 
Multifilament 

N/A Gold Gas Cooled 
Multifilament 

N/A Composite 

1.5 Gold 
Multifilament 

N/A Gold Liquid Cooled 

N/A Gold Liquid Cooled 

N/A Gold Liquid Cooled 

VACUUM AND SPACE CAPSULES 

The use of slip rings in a hard vacuum envi
ronment focuses special attention on the 
area of outgassing organics that could inter
fere with other components in the system 
and in the area of lubrication for long term 

NUMBER OF PART LENGTH DIAMETER CIRCUITS NUMBER 

24-84 2832 
7.167-

2.44 11.650 

25 3881 1.376 5.832 

31 3304 6.663 2.125 

34 2857 1.94 6.95 

70 3192 4.61 1.46 

170 4238 18.00 6.00 

operation. Our contact material recommen
dations are based on a two year continuous 
life test program that we conducted in a 10.7 

environment and have been proven in 
numerous space flights. 

BORE BRUSH NOTES 

N/A 
CompoSite Cylindrical 
4 per ring Separate 

1.24 Composite 
2 sided 
pancake 

N/A Gold Cylindrical 
Monofilament Separate 

Gold 
2 Sided 

2.68 Pancake 
4 per ring Separate 

N/A Gold Concentric 
Multifilament Capsule 

Capsule, 
N/A Gold Lubrication 

Reservoir 

3500 
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Call us toll-free at 800-336-5917 (In Virginia, call 703-953-4751) for more information. 
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POLY· TWIST CAPSULES 
703-953-4751, FAX 703-953-1841 
TWX 710-875-3694 

The Poly-Twist is a reliable slip ring few of our many twist-cap designs. 
substitute for limited rotation applica- Although the majority of applications for 
tions. Sometimes called a twist-cap, the thousands of units supplied to date 
this device provides a self-contained, have required miniature twist-cap 
no-sliding contact rotary interface using assemblies, some very large designs 
flexible circuit tapes. Typical dimen- have also been provided. 
sions and data are tabulated below for a 

NUMBER OF CIRCUITS PART NUMBER ROTATION CURRENT CAPACITY LENGTH DIAMETER 

14 2728 +/-55 14 @ 12A 2.90 1.75 
24 2938 +/-100 1 @ .2A 2.50 .75 

4 @ 1.2A 
19 @ .8A 

24 3182 +/-45 4 @ 1.4A 1.10 .31 
20 @ .5A 

24 3197 +/-45 24 @ 1A 1.07 .75 
38 2937 +/-90 4 @ 3.0A 2.00 5.75 

34 @ 1.0A 
45 2911 +/-45 2 @ 1.0A 1.75 1.20 

4 @ 3.0A 
4 @ 2.2A 

35 @ .6A 
46 2729 +/-55 4 @ 2.0A 2.90 1.75 

42 @ 1.0A 
50 2904 +/-90 2 @ 2.3A 1.63 1.00 

2 @ 2.5A 
4 @ 4.5A 
6 @ 1.0A 

36 @ 7.0A 
51 3196 +/-45 51 @ 1.0A 1.12 .87 
60 2613 +/-75 12 @ 3.8A 1.69 1.00 

48 @ 1.2A 
60 2644 +/-300 12 @ 0.9A 1.56 0.68 

48 @ 0.2A 
63 3004 + / -100 3 @ 3.5A 2.77 1.50 

6 @ 4.5A 
12@1.7A 
42 @ 1.2A 

68 2783 +/-30 68@1.7A 2.00 .69 
80 2661 + / - 210 24 @ 3.0A 2.25 2.50 

56 @ 1.0A 
80 3195 +/-70 80 @ .6A .635 2.40 
84 3003 +/-100 1 @ 3.4A 2.27 1.50 

14 @ 1.5A 
69 @ .8A 

88 3719 +/ -145 3@ 5A 3.50 1.37 
7 @ 2A 

78 @ 1A 
98 2805 +/-30 12 @ 4.0A 2.50 .99 

86 @ 1.0A 
110 3165 +/-200 22 @ 2.7A 1.90 2.50 

88 @ 1.73A 
110 2804 +/-60 20 @ 4.0A 1.35 1.80 

90 @ 1.0 A 
111 3053 +/-110 4 @ 5.8A 3.00 1.40 

4 @ 4.1A 
4 @ 2.1A 

28 @ 1.4A 
71 @ .8A 

172 4134 +/-90 16 @ 5A 5.58 2.25 
156 @ 2A 

176 3002 +/-35 12 @ 3.2A 3.10 2.38 
27 @ 2.6A 

192 3428 +/-210 12 @ 3.0A 3.37 3.69 
17 @ 2.5A 

163 @ 1.0A 
220 3842 +/-75 170 @ 1.5A 4.30 1.80 

50 @ 5A 
PolyTwist@ is a registered trademark of Litton Poly-

1920 4148 +/-90 1920 @ 3A 5.00 31.80 Scientific. 

Call US toll-free at 800~336-5917 (In Virginia, call 703-953-4751) for more information. 
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HELICOPTER SLIP RINGS 

Slip rings that power de-icing and blade 
folding systems must transfer high cur
rent levels to blade systems rotating at 
high speeds. They must also withstand 
vibration levels and environmental haz-

ROTATIONAL 
PART NUMBER DIMENSIONS 

SPEED 

1209 264 RPM a.D. 3.999 
Bore 3.000 

Length 12.190 
2876 258 RPM a.D. 3.200 

Length 6.500 

3018 1500 RPM a.D. 10.190 
Bore 6.130 

Length 4.462 

3091 1500 RPM a.D. 9.250 
Bore 7.000 

Length 1.650 

3741 432 RPM a.D. 3.150 
Length 21.000 

3742 1657 RPM a.D. 5.000 
Bore 2.20 

Length 5.182 

4101 258 RPM a.D. 4.190 
Length 11 .800 

4103 397 RPM a.D. 3.250 
Length 20.500 

4106 210RPM a.D. 5.510 
Length 22.676 

4239 210RPM a.D. 5.510 
Length 16.410 

ards typical of helicopter operation. The 
latest de-icing applications include both 
main and tail rotor slip rings, with main 
rotor current levels to 60 amperes and 
tail rotor speeds to 1,500 RPMs. 

POWER 

NUMBER CURRENT VOLTAGE NUMBER 
GAUGE 

OR 
OFCKTS RATING RATING OFCKTS TYPE 

8 50A 200V N/A N/A 
500V 
(Peak) 

3 60A 200VAC 3 28VDC 
400Hz 5A 

3 20A 1800V N/A N/A 
(Peak) 

2 16AWG 1500V N/A N/A 

N/A N/A N/A 150 50VDC,1A 
24AWG 

N/A N/A N/A 50 24AWG 

3 60A 200V 3A 
3 25A 400Hz 12 28V 

4 60A 220V 8 2or6A 
58 lA 

14 130A 270VDC 32 24AWG 
22 lOA 200V 

1 Bonding 400Hz 
Ring 

22 lOA 200V 32 24AWG 
1 Bonding 400Hz 

Ring 

3500 
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SIGNAL 

INTENDED MAX 
APPLICATION 

SIGNAL WEIGHT (LB) 

N/A Sea Knight 

Main Rotor De· 
Ice SRA for U.S. 
Army Blackhawk 

N/A Tail Rotor De·lce 
for SeahawkJ 
Blackhawk 

N/A Tail Rotor 2.40 
De·lce 
AH64 
Apache 

Main Rotor 
A 129 Helicopter 

Tail Rotor 

Pulses to Main Rotor 10.5 
controll De·lce and 
monitor Blade Fold 
rotor head for Seahawk 
loads 

Resolver V-22 23 
asprey 

Signal & EH-l0l ; 39.5 
health De·lce & 
monitoring Blade Folding 
Resolver ckts 

Resolver Same as 19.0 
4106w/o 
De·lce ckts 

Call us toll-free at 800-336-5917 (In Virginia, call 703-953-4751) for more information. 

8·1226 For manufacturers' sales offices, see yellow pages EEM 1988 
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Littan 
Poly-Scientific 

VEHICULAR SLIP RINGS 

Electrical and hydraulic slip rings are 
used in vehiciles such as tanks, retriev
ers, mobile missile launchers, and 
armored personnel carriers. A typical 

POWER 
CONT. 

NUMBER OF CURRENT 
PART NUMBER CIRCUITS RATING 

2985 1 150A 
1 150A 

2993 1 150A 
1 150A 

2869 

2772 2 300A 
1 600A 
1 75A 

2676 1 150A 
1 150A 

2918 4 200A 

3489 1 150A 
1 150A 

3733 2 200A 
4231 13 2 @ 15A 

2 @ 10A 
2@ 5A 
6@ 3A 
1 @ 10A 

MOTORS, DRIVES, & ROTATING EQUIPMENT 

armored vehicle might contain slip 
rings in the turrett, the commander sta
tion, and the periscope. 

VOLTAGE NUMBER OF GAUGE OR 
RATING CIRCUITS TYPE 

150V Peak 12 Control 
Ground 
150V 24 Control 
Ground 

160 20AWG 

28VDC 40 Signall 
low 
power 

Ground 14 3A 

28VDC 2 Twin AX 
55 22AWG 

Ground 80 

24VDC 42 20AWG 
150V Peak 34 Control 
Ground 1 RG 179 

SIGNAL 

3500 

Slip Ring Products 
1213 North Main Street 
Blacksburg, Virginia 
24060-3100 

703-953-4751, FAX 703-953-1841 
TWX 710-875-3694 

INTENDED 
SIGNAL SPECIAL FEATURES 

5A,150V 

5A,150V 

28VDC 4 hydraulic at 200 PSI, 
7.5A 2 GPM; 1 pneumatic at 

6PSI 
28VDC 1 pneumatic at 1200 
7.5A PSI,600CFM 

1 hydraulic at 200 PSI, 
1 hydraulic at 50 PSI, 
1 pneumatic at 2 PSI 

6MHz 1 hydraulic at 2000 PSI, 
4A,28VDC 34 GPM; 1 hydraulic at 

100 PSI, 34 GPM; 
1 pneumatic at 6 PSI, 
15CFM 

5A 

3A,28VDC CBR Air Channel 
2A,150V 6.5 Inch Bore 
10MHz 

Call us toll-free at 800-336-5917 (In Virginia, call 703-953-4751) for more information. 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1227 
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Llttan 
Poly-Scientific 

PEDESTAL SLIP RINGS 

Typically found in radar. missile and 
gun fire control systems, Pedestal Slip 
Rings contain varying combinations of 

NUMBER OF 
POWER 

NUMBER OF PART CIRCUITSI 
CIRCUITS NUMBER CURRENTS LENGTH 

65 2912 12 @ 10A 21.0 

72 2672 6 @ 150A 33.3 

218 2686 16 @ 10A 17.8 

259 2258 9 @ 160A 60.0 
5 @ 10-30A 

18 4062 0 3.9 
19 2608 3 @ 550A 8.3 

2 @ 110A 

37 2945 0 5.9 
57 4120 13 @ 22A 17.2 

78 4189 6 @ 10A 11.0 

103 3474 18 @ 3A 14.6 

127 2480 17 @ 60A 25.5 
150 2446 3@ 50A 29.0 

6 @ 20A 

153 2607 15 @ 50A 50.0 
4 @ 20A 

176 2284 10 @ 100A 33.0 
95 @ 10-2OA 

252 2125 4 @ 100A 37.5 
3@ 60A 

logic, control, and high frequency ana
log signal and power circuits. 

DIAMETER BORE SPECIAL FEATURES 

7.3 None 3-35 MHz channels 

12.0 None Rugged & Sealed 
4 1 OMHz channels 

3.6 None Very high circuit 
density 

12.0 None 12-60 MHz Channels 

5.5 3.2 Integral Resolver 

20.8 1.0 

7.1 2.7 
11.4 4.5 

7.9 3.0 Unlubricated 
contact technology 

7.4 3.5 4-1 G Hz ckts. 

15.3 9.7 Lightweight (88 Ibs) 
16.0 8.0 Sealed for shipboard 

use 

8.0 1.3 Meets MIL-STD-901 
Hammer Drop 

12.8 6.0 12-6 MHz Channels 

21.5 10.0 3-30 MHz Channels 

3500 

Slip Ring Products 
1213 North Main Street 
Blacksburg. Virginia 
24060-3100 

703-953-4751. FAX 703-953-1841 
TWX 710-875-3694 

Call us toll-free at 800-336-5917 (In Virginia. call 703-953-4751) for more information. 

8-1228 For manufacturers' sales offices. see yellow pages EEM 1988 
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Littan 
Poly~Scientific 

INDUSTRIAL SLIP RINGS 

NUMBER OF CONTINUOUS 
CIRCUITS PART NUMBER CURRENT LENGTH DIAMETER NOTES 

6 4023 2A .76 .870 Suitable 
12 1.24 forCCTV; 
18 1.72 Units can 
24 2.20 be shipped 

from stock 
1-12 4183 2A 1.58 1.36 0.985 inch 

through 
bore 

2 3773 5A 1.50 1.00 Watertight 
10 4221 .5A .78 .37 #10 circuit 

is a switch 
circuit 

12 4102 .5A BB 1.05 .982 Slip ring 
SR 1.67 .46 and brush 

block set 

Slip ring bore 
.196 inch 

14 3141 1 ground-150A 9.28 11.25 Sealed, 
1-15OA rugged 

12-7.5 construction 
16 4019 1A 2.35 1.00 Fiber brush 

capsule. 
3000 RPM 

No more than 20% of all rings should be loaded with rated current simultaneously. 

SPECIAL SLIP RINGS 

Cable Reel Slip Rings 
Cable reel slip rings can be found in a 

wide range of military and industrial 
applications including marine/seismic 
exploration, underwater towed vehi
cles, remote tele-operated vehicles, 
construction cranes, and buoyant sub
marine antennas. These slip rings are 
designed for a particularly rugged envi
ronment while also providing field 
accessability of the brush block assem
blies if repairs are necessary. With 
access plates in place, sealed bear
ings, and integral gasketed connec
tors, the internal portion of the unit is 
well protected from environmental 
conditions. 

Mooring Slip Rings 
Deep water drilling requires a slip 

ring to allow complete freedom to 
weathervane for floating power genera
tion stations (SALM type installations). 
Experience to date in mooring applica
tions include currents to 600 amps, volt
!lges to 35,000 volts (transmission of 
36 megawatts of power) in sizes to 8 feet 
in diameter by 10 feet in length. 

Medical Electronics 
Slip Rings 

Slip rings are used in various scanner 
applications, particularly for computed 
axial tomography (CAT Scanners) 
which require the need to scan at faster 
speeds, unencumbered by mechanical 
stops. These units provide a large 
through bore for mounting as an inte
gral part of the gantry. 

Voltages to 200,000 volts are handled 
safely with careful attention to gradi
ents, internal surface contours, mate
rial selection, debris management and 
dielectric oil compatibility. 

Our slip rings require minimum iner
tia for spin-up and braking consistent 
with structural and electrical safety. 
Drive torques for oil-filled body concen
tric mounts are typically in the 50-100 ft
Ib range. 

Slip rings for medical scanners are 
built on a history of reliable low main
tenance applications, with reliability 
levels exceeding a million circuit hours 
being demonstrated. 

Our CT slip rings are typically sealed 
with static seals and redundant 
dynamic lip seals at all rotary inter
faces. 

3500 

Slip Ring Products 
1213 North Main Street 
Blacksburg, Virginia 
24060-3100 

703-953-4751, FAX 703-953-1841 
TWX 710-875-3694 

Many industrial applications such as 
continuous-panning CCTV cameras, 
automated machinery and robotic end
effectors can benefit from the continu
ous, unrestrained, rotational freedom of 
a slip ring. Our 4023 Industrial Slip 
Rings offer the reliability of precious 
metal contacts at an affordable price. 
This is made possible by standardizing 
on four basic models (6,12,18, and 24 
rings), which are mass produced for vol
ume pricing. 

Slip Ring Applications 
Are Only Limited by 
Your Imagination 

These are just a few of the unique 
applications of slip ring technology. 
When you need to pass power and/or 
data through a rotating interface-turn 
to Litton. 

Many of the designs and manufacturing processes 
are proprietary and are covered under one or more 
U.S. or European patents. 

Call us toll-free at 800·336·5917 (In Virginia, call 703-953-4751) for more information. 

EEM 1988 For manufacturers' sales offices, see yellow pages 8-1229 
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Poly-Scientific Slip Ring Products 
1213 North Main Street 
Blacksburg, Virginia 
24060-3100 

703-953-4751, FAX 703-953-1841 
TWX 710-875-3694 

CUSTOMER SPECIFICATION FORM 

Date ___________ Engineer _______________ Customer Part No ____ _ 

Customer Name __________________________ Phone Number _____ _ 

Address _______________________________________ ___ 

CAPSULED SEPARATE SLIP RING D SEPARATE BRUSH BLOCK D POLY-TWIST D (for + /- ______ Degrees) 

Application __________________________________ -----

Number of Rings __________ (Detail circuit functions below) 

Size: Available length Diameter ________ _ Bore ________ _ 

Wear (life): Hours (or yrs) ____________ _ @ Duty Cycle ___________ _ 

Environment: Temperature: Operating Range ____ DC, Pressure: Normal ___ _ Minimum __ _ 

Vibration: ________ g's @-------- Hz Shock ________ g's 

Sealing: None ____ _ Dust ___ _ Water Spray ____ _ Submersion ____ _ 

Rotational Speed: Normal _______________ Maximum ______________ _ 

CIRCUIT DATA 

Circuit No. Current (amps) Working Digital Risetime Crosstalk 
Function Rings Normal Max Volts or Freq. (Hz) Isolation (dB) 

Torque, max starting _______________ gm-cm Weight-max _____________ _ 

Lead Length: Rotor end Stator _______________ _ 

Connectors: Rotor end Stator _______________ _ 

Additional Requirements: (Integral Potentiometer, Resolver, Switch, Hydraulics, Pneumatics, Optical Channel, etc.) 

Please provide sketch of available mounting space if possible. 

Call us toll-free at 800-336~5917(1n Virginia, call 703-953-4751) for more information. 

B·1230 For manufacturers' sales offices, see yellow pages EEM 1988 
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Mabuchi Subfractional-HP motors. 
Small. Light. Reliable. Efficient. 

We're.the world's largest manufa~turer of Better than ever. PI~as~ request or fi~1 out a questionnaire 
subfractlonal-HP motors - producing over and/or Indicate your desired performance: 
2.3 million per day! Shown here is merely a small sampling of we'll suggest the motors most suited to your needs. 
the extensive spectrum of our standard motors with average Power curves and 3-view drawings with production tolerances 
performance characteristics at indicated voltage. So available upon request. Mabuchi Subfractional-HP motors are 
comprehensive is our range of standard models, it's a virtual used for such machine worlds as audio/video equipment, home 
certainty there's one or more to fit your needs perfectly - appliances, personal care, cameras, peripherals, office/medical 
that's cost-effectiveness! equipment, automotives, garden tools, hand tools, etc. 

@ mABUCHI mOTOR 
THE BIGGEST NAME IN SUBFRACTIONAL-HP MOTORS 

SINCE 1954 

Call or write MABUCHI MOTOR AMERICA CORP., 475 Park Avenue South, New York, NY 10016 
Dept. EEM88 ·212/686-3622· Telex: 23-4374 Mabu· FAX: 212/532-4263. 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1231 
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MOTORS, DRIVES, & ROTATING EQUIPMENT 

For most D.C. motor 
manufacturers, ASAP delivery 
actually means several weeks. 

But when maxon DC motors 
says ASAp, we truly mean it. 

Because we maintain an ex
tensive stock program. So if you 
choose any motor from our 
Stock Program Catalog, you'll 
get a prototype in just days. 

Besides a broad selection of 
ferrite, AlNiCo, and 
rare earth D.C. motors, 
our ASAP delivery 
applies to virtually 

any matching 
configuration of our modular 
motors, gear boxes, DC tachs, 
and encoders. 

All of which demonstrates an 
important difference about 
maxon: We understand how 
important your design schedule 
is. So, unlike other manufac
turers, we don't make you work 
around ours. 

That's why you should send 
for our Stock Program Catalog. 
You'll find when it comes to 

ASAP delivery of D.C. 
motor prototypes, 
we're as good as 
our word. 

Maxon Precision Motors, 838 Mitten, Burlingame, CA 94010, (415) 697-9614 

For manufactl:lrers' sales offices, see yellow pages 

3500 

EEM 1988 
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INTEGRATING 
TECHNOLOGY & INNOVATION 
MFM BRUSHLESS MOTORS & CONTROLLERS 
Complete Velocity and Positioning Servo Systems. Interface with User Host Computers and Controllers. 

High performance semi-custom brushless DC 
motors are designed to meet critical process 
control requirements. Model D16824 Spinner 
Motor used in semiconductor wafer 
fabrication equipment has a 
o to 12,000 rpm speed range 
and a 50,000 rpm/sec 
acceleration rate. 

Using samarium-cobalt magnets, MFM brushless 
DC motors are available in 10 frame sizes from 1.25 
inch through 10.0 inch diameter with peak torque 
ratings from 13.5 
oz-in. to 4500 lb
in. Modular motor 
components are 
matched to 
provide optimum 
performance 
using 1,350 
standard stator 
configurations. 

Unhoused motors are supplied as kits for direct 
mounting onto the driven shaft to eliminate 
performance-reducing effects of conventional 
couplings, belts, or 
pulleys. Choice of 
resolver, optical 
encoder, or Hall 
effect commuta
tion available. 

a 

Precision ball-bearing spindles with imbedded 
brushless DC motors are available with micro-inch 
shaft run-out tolerances. Model BDC 0530 linear 

sine-wave drive 
offers closed-loop 

servo control 
and IEEE-488 or 

RS-232 digital 
interface. 

Model BDC 2000 is a 1000 Watt brushless PWM 
sine-wave drive configured as a transconductance 

amplifier for 
±10 volt speed com

mands. Model 
BDC 2001 is 

available as a 
six-step drive 

with four 
quadrant 

operation. 

Linear sine-wave drives are recommended for 
magnetic, optical, and sensitive instrument applica
tions where very low torque ripple and virtually no 

EMIIRFI are ess
ential for proper 

performance. 

Call today for catalog and technical specifications. 

EEM 1988 

TECHNOLOGY, INC. 
An Affiliate of UNITRODE Corporation 

200 Thirteenth Avenue. Ronkonkoma. N.Y. 11779 
Phone: (516) 467-5151 • Fax: (516) 467-5176 • Telex: 221-500 ASAS 

For manufacturers' sales offices. see yellow pages B·1233 
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MOTORS. DRIVES. & ROTATING EQUIPMENT 

Micro Mo® 

SERIES 

MINIATURE ELECTRIC DRIVE SYSTEMS AND ROTARY 
POWER TRANSMISSION COMPONENTS UP TO 1 H.P. 

• Originators of Skew-Wound Coreless Micromotors . 
• Patented and Licensed the World Over. 

CASE DIAMETER OVERAll lENGTH 
(mm) (in) (mm) (in) 

MAX. CaNT. 
TORQUE 

(oz-in) 

GEARMOTORS .--- Micro Mo ELECTRONICS INC. 
742 - 2nd Avenue South 1 SI. Petersburg. Florida 33701 1 Phone: 813/822-25291 Telex: 807-982 1 Fax: 813/821-6220 

For full catalog & latest data sheets, call (813) 822-2529 
8·1234 For manufacturers' sales offices. see yellow pages 

3500 

EEM 1988 
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Micro 
ALSO AVAILABLE: 
• Tacho-Generators 
• Optical Encoders 

STYLE 

------------.. .. .. .. .. .. .. 

SERIES 

MINIATURE ELECTRIC DRIVE SYSTEMS AND ROTARY 
POWER TRANSMISSION COMPONENTS UP TO 1 H.P. 

• Control Systems 
• Shaft Couplings 

CASE DIAMETER OVERALL LENGTH 
(mm) (in) (mm) (in) 

• Precision Gearheads 
• Motor-Tachometers 

CONT. 
MAX. POWER 

OUTPUT 
(W) 

MAX. CONT. 
TORQUE 

(oz-in) 

• Available with Integral Brakes. AC/DC Tachs. and Optical & Magnetic Encoders. 
• High Voltage Versions Available Upon Request (to 180 VDC). 
• Single Piece Prototypes Available. 
• Complete Applications Liaison - Prototype Through Production. 

Micro Mo ELECTRONICS INC. 
742 • 2nd Avenue South 1 Sl. Petersburg. Florida 33701 1 Phone: 813/822·25291 Telex: 807-9821 Fax: 813/821-6220 

For full catalog & latest data sheets, call (813) 822-2529 

EEM 1988 For manufacturers' sales offices, see yellow pages 8-1235 
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Micro Me) 

STYLE 

GEARHEADS 

.... 
c:-.. .... 

SERIES 

MINIATURE ELECTRIC DRIVE SYSTEMS AND ROTARY 
POWER TRANSMISSION COMPONENTS UP TO 1 H.P. 

• Diameters from 10 mm - 120 mm (0.39 - 4.72 in.) 
• Continuous Output Torque to 97 ft:lb. 

RATIOS 
OUTSIDE DIAMETER SHAFT DIAMETER FROM TO 
(mm) (in) (mm) (in) 

MAX. CONT. 
TORQUE 

(oz-in) 

~ 11_,1[ •••• '1«'&11 

c-.1\_".'Il\t~1 

Micro Mo ELECTRONICS INC. 
742 - 2nd Avenue South 1 Sl. Petersburg, Florida 33701 1 Phone: 813/822-25291 Telex: 807-982 1 Fax: 813/821-6220 

For full catalog & latest data sheets, call (813) 822-2529 

B·1236 For manufacturers' sales offices, see yellow pages EEM 1988 
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Micro Me) 
MINIATURE ELECTRIC DRIVE SYSTEMS AND ROTARY 
POWER TRANSMISSION COMPONENTS UP TO 1 H.P. 

• Full-Line Stocking Distributors Worldwide 
• Zero Back-Lash Gearing on Selected Models. 

RATIOS MAX. CONT. 
STYLE SERIES OUTSIDE DIAMETER SHAFT DIAMETER FROM TO TORQUE 

(mm) (in) (mm) (in) (oz-in) 

• • --... .. 
I-.. .. .. .. 
--.. 
• • • , 

b 

• Ask about our "Guaranteed Stock Program" 
• Ship-from-Stock Program for OEM Blanket Orders. 

Micro Mo ELECTRONICS INC. 
742 • 2nd Avenue Soulh 1 51. Petersburg, Florida 33701 1 Phone: 813/822-25291 Telex: 807·9821 Fax: 813/821-6220 

For full catalog & latest data sheets, call (813) 822-2529 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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SPECIFICATIONS 
Excitation: The input voltage and fre
quency. 

Transformation Ratio: The ratio of the 
output voltage, at maximum coupling, 
to the input voltage. 

Phase Shift: The lead or lag of the out
put voltage with respect to the input 
voltage. For most synchros and re
solvers, the phase shift can be approxi
mated by the angle whose tangent is 
the ratio of the primary winding's DC 
resistance to its reactive component. 

Impedance: Specified as R + jX, where 
R is the AC resistive component and X 
is the reactive component. Important 
impedances are: (a) Zpo (or Zro for 
rotor primary units), which is the im
pedance of the primary winding with 
the secondary open; (b) Z.o, which is 
the impedance of the secondary wind
ing with the primary open; and (c) Z .. , 
which is the impedance of the second
ary with the 'primry shorted (essen
tially when driven by a low impedance). 

Null Voltage: The voltage remaining 
when the unit is at electrical zero or in 
the minimum coupling position. 

Accuracy: The error of the position of 
the rotor with respect to the electrical 
angle. It is defined as the output voltage 
driven by the "speed" (pole pairs) of 
the unit, referenced to the starting point 
of the calibration (usually the electri
cal zero position). Error is commonly 
expressed in minutes of arc (1/60 of a 
degree) or in seconds of arc. 

Loads: For a transmitting unit, the im
pedance that the output voltage signal 
faces. This can be a receiver, a differen
tial with its load, a control trans
former, an AID converter, etc. 

Operation Temperature: The ambient 
temperature range over which the unit 
performs its primary function. 

FUNCTIONS 
Transmitter: A unit with a Y-con
nected stator that outputs a signal pro
portional to the position of its single
phase excited rotor. High power units, 
called "torque transmitters," are used 
to drive one or more receivers. Low 
power transmitters are used to drive 
control transformers. 

SI S3 
R2 

~+ 
RI Y 

S2 

Receiver: A unit with a three-phase 
stator excited by the input, usually 
from a torque transmitter, and a sin
gle-phase rotor that foIlows the result
ing stator field. U suaIly used to drive 
a position pointer. 

Control Transformer: A unit with a 
three-phase stator excited by the input 
from a transmitter and a single-phase 
rotor mechanicaIly driven to the nuIl 
position by an external motor or other 
device. 
Differential: A unit with a three-phase 
stator and a three-phase rotor. It is 
usually connected between a transmit
ter, which excites its stator, and a re
ceiver or control transformer. It can 
be used to "dial in" correction factors 
for the synchro chain. 

R2 S2 

Transolver: A unit with a three-phase 
stator and a two-phase rotor that can 
be used either as a control transmitter 
(with one rotor phase excited and the 
other shorted), or as a control trans
former with the signal obtained from 
one phase of the rotor-making sure 
the other phase is equally loaded to 
prevent unbalances. 

Differential Resolver: A unit with a 
two-phase stator and a three-phase 
rotor that is used as a transolver with 
the advantage that when connected as 
a control transformer, the signal does 
not travel through slip rings. 

Resolver: A unit with a two-phase 
rotor and a two-phase stator that is 
used to create or receive SIN-COS sig
nals such as vector resolutions for 

solving inertial platform coordinate 
transformations, unknowns of right 
triangles, etc. Resolvers can also be 
used as transmitting, differential, or 
receiving elements by proper choice of 
impedances. It is also possible to use 
resolvers as phase shifters where, in 
one mode, one rotor phase is excited 
and the two stator windings are feed
ing an appropriate RC network and in
dicating a phase shift, referred to the 
input, that corresponds to the rotor 
position. 

"~.~~: ./ ";1 1 fi l ~" 
C4 C2 

Compensated Resolver: A unit with a 
"2 X 2" phase stator and a two-phase 
rotor used as a resolver with the added 
benefit of feedback windings in parallel 
with the stator windings that increase 
the useful accuracy over a wide range 
of environmental operating conditions. 

Linear Transformer: A unit with a 
single-phase stator and single-phase 
rotor designed to provide a linear out.
put voltage that is directly propor
tional to the rotor input angle. It oper
ates over a range of less than ±90°, 
and is analogous to a potentiometer 
providing infinite resolution, but with
out contact between the elements. It 
can be used only with AC voltages. 

Brushless Synchro: Available in two 
types-hairspring and bobbin. Hair
spring synchros use spiral wound con
ductor springs to pick off the rotor sig
nal, and are generally limited to a 
±165° rotation. Most have mechanical 
stops to prevent damage due to over
rotation. Bobbin synchros pick off the 
rotor signal with rotary transformers 
inside the unit, allowing the rotor un
limited motion. 
Pancake Unit: A name derived from 
the physical dimensions of the unit, 
which has a diameter that exceeds 
axial length. Sizes range from under 
1" to 20" or more. The unit is fre
quently used as a gimbal pickoff ele
ment and is designed to fit a particular 
application envelope. It can be supplied 
as a rotor and stator only. 



3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 

PM & WOUND-FIELD MOTORS 

MOTOR TACHOMETERS 

PLANETARY GEARMOTORS 

ELECTRONIC CONTROLS 

111,000 to 3/4 HP 
Military & Commercial 

Fast Engineering Response with 
Immediate Solutions by Phone & FAX 

Custom Prototypes Shipped 
in Three to Four Days 

3500 

(MotorTechnoiogy Inc) 
Call 513 2941041 
FAX 513 294 8336 

2798 CULVER AVENUE, DAYTON, OHIO 45429 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1239 
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PM MOTORS & MOTOR TACHOMETERS 
1/1,000 to 1/4 HP, Standard 
Special to 3/4 HP 

AIRCRAFT· COMPUTER· INDUSTRIAL 
INSTRUMENTATION • MEDICAL 
MILITARY· ROBOTICS 
SERVO DRIVES 

Immediate Solutions 
by Phone and FAX 

At Motor Technology we solve most applications over the phone lines. 

Your call to us goes straight to a competent motor application engineer, 
never to a clerk, correspondent or some other non-technical person. You 
discuss your project with a highly qualified engineer who is experienced 
with motors-motor application problem solving, motor design, and motor 
related hardware. 
For a lot of projects, you won't always know the exact torque or speed 
you need. Or, maybe there's a voltage variation you're not sure how to 
cope with. The odds are 100:1 we've had experience with a similar appli
cation. So, basically, all you need to do is explain the conditions and what 
you want the motor to do. We help fill in the blanks, then come up with a 
design that's cost efficient for you. 
If you're ready to talk about a prototype, the same application engineer will 
give you the price and a firm ship date-all in the span of a single phone 
call. (We don't shuffle you to other departments or make you wait days for 
the answers you need.) 
Get an immediate solution by phone or FAX from Motor Technology the 
next time you have an application. And have the prototype on your desk 
within a few days. 

(MotorTechnoiogy InC) 
Call 513 2941041 
FAX 513 294 8336 

2798 CULVER AVENUE, DAYTON, OHIO 45429 

3500 

8·1240 For manufacturers' sales offices, see yellow pages EEM 1988 
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PM GEARMOTORS 
1/1,000 to 1/4 Hp,Standard 
Special to 3/4 HP 
Ratios (planetary) from 3.81 to greater than 20,000:1. 
Output shaft concentric and in line. 

Custom Prototypes 
in Three to Four Days 

Motor Technology is a quick response company. 
We custom engineer while you're on the phone, then follow-up with your 
prototype 3-4 days later. A distributor might be able to deliver as fast, but 
he couldn't match Motor Technology's factory engineering assistance. And 
our solution comes to you with two important guarantees: 
1 We guarantee performance-the torque you need, over the speed 
range required, at the voltage selected. The motor, motor tachometer or 
gearmotor will do exactly what we say, or you don't pay for it. 
2 We guarantee the prototype to be production feasible_ That's assurance 
you aren't likely to get with a "kludge" assembled by a distributor techni
cian. 
Motor Technology is the quick response company that starts you off with 
a prototype that's engineered to be right for your breadboard and cost effi
cient in production. 
To find out more about us, write or call for our extensive catalog. Or, just 
phone and/or FAX the problem to us. 

The Motor Technology Catalog 
Wide range of standards, with complete perform
ance and specification data. Includes short course 
on how to predict performance when torque, speed 
or voltage conditions vary. Shipped UPS, same day. 

AIRCRAFT . COMPUTER . INDUSTRIAL 
INSTRUMENTATION . MEDICAL 

MILITARY· ROBOTICS 
SERVO DRIVES 

3500 

Call 513 2941041 
FAX 513 294 8336 (MotorTechnology Inc) 

2798 CULVER AVENUE, DAYTON, OHIO 45429 

EEM 1988 For manufacturers' sales offices, see yellow pages e·1241 



FEATURES 

BENEFITS 

LAMINATED TYPE 
STEPPING MOTOR 

PERMANENT 
MAGNET TYPE 
STEPPING MOTOR 

1 \.~ 1 L /j 1 ~ II NMB TECHNOLOGIES 
'-,",-\.,-~ INCORPORATED 

MOTOR DIVISION 

8-1242 

Highly dependable ASTROSYN® hybrid and PM stepping motors - a 
broad range of standard or custom designs. High precision machining, 
molding and stamping operations together with automated processing 
and assembly offer very competitive pricing with high volume capability. 

Either an existing ASTROSYN motor or a 
custom design will fit your exact specifica
tions. Quality and dependability are built-in 
since parts and subassemblies are 
manufactured in-house. 

Sheet metal models in sizes 08 to 28 with 
step angles of 1.ao to 18? Laminated models 
in sizes 14 to 42 with step angles of 0.90 to 5? 

• WIDE RANGE OF MODELS - Many 
sizes and types offer customers a 
unique Single source 

• CUSTOM DESIGN - Size, step-angle, 
and other parameters can be tailored to 
specific requirements 

• PRECISION/AUTOMATED PRODUC
TION - Dependable performance 
delivered in high volume 

• OPTIONS AVAILABLE - Pulleys, 
connectors, shaft modifications and 
double-ended shafts 

PER WINDING Holding PER WINDING Holding 
Model No. 0 Torque Model No. 0 Torque 

VDC AMPS OHMS g-cm VDC AMPS OHMS g-cm 

0.90 STEP ANGLE 23LM-C033 4 1.5 4.8 0.31 5,500 
17PY -l.lIlU4 4 4 0.16 75 500 23LM-C202 4 4 1.1 3.5 2,500 
17PY-Q013 1 4 3.31 0.66 1 5 550 23LM-C226 4 12 0.38 32 2,500 
17PY-Q201 2 9.2 1 0.23 1 38 550 23LM-C302 4 1.3 3.9 0.33 4,500 
1.80 STEP ANGLE 23LM-Cl08 4 5.4 1.5 3.6 6,000 
14PM-KOOl 4 12 0.24 48 650 23LM-C401 4 1.7 4.7 0.37 8,000 
14PM-KOO4 4 9 37.5 500 23LM·C503 4 3.4 2.9 1.16 10,800 
15PM·K003 4 12 0.16 75 550 34PM-C007 4 5.5 1.25 4.4 10,000 
15PM·K004 4 8.6 0.36 24 650 34PM·Cl08 4 12 1 12 20,000 
15PM·K005 2 7.4 - 37 650 34PM·C213 4 2.2 7 0.31 30,000 
15PM·K201 2 9 0.24 37.5 550 42PM·C012 4 2.3 6.2 0.37 45,000 
15PM·K202 2 12 0.16 75 650 42PM·Cl09 4 12 1.5 7.7 81,000 
17PM·MOO4 4 12 0.32 37.5 600 3.60 STEP ANGLE 
17PM·M012 4 6 0.67 9 900 17PS-C026 4 12 0.24 50 900 
17PM·M021 4 9 0.5 18 600 17PS-C031 4 6 0.67 9 760 
23LM-COO4 4 6 1.2 5 5,500 17PS-C035 4 12 0.32 38 760 
23LM-COO6 4 24 0.3 80 5,500 17PS-C037 4 12 0.16 75 504 

PER WINDING Holding PER WINDING Holding 
Model No. 0 Torque Model No. 0 Torque 

VDC OHMS g-cm VDC OHMS g-cm 

7.50 STEP ANGLE 150 STEP ANGLE 
15BB-H052 4 12 0.17 70 120 15BA-H052 4 12 0.17 70 150 
17BB-H151 4 16 0.13 120 430 15BA-H053 4 24 0.086 280 150 
17BB-H152 4 12 0.24 50 480 15BA·H056 4 8 0.27 30 150 
23BB-H002 4 12 0.34 36 900 17BA-Hl53 4 12 0.96 12.5 600 
23BB-H005 4 5 0.75 66 900 17BA·Hl55 4 4 0.4 10 350 
23BB-H053 4 24 0.2 120 1200 180 STEP ANGLE 
28BB-Hl0l 4 5 1.4 3.6 2600 08BJ-H002 4 65 
28BB-Hl12 2 37 2.06 1.8 2880 15BJ·H054 4 200 

15BJ-H057 4 -200 

NOTE: First two digits of PIN denote motor frame size in 1I1Oth of an inch. 
EXAMPLE: 15BJ-H057 has a frame size of 1.5 inches. 

For complete specifications and pricing, contact 
NMB TECHNOLOGIES INCORPORATED 
9730 Independence Ave., Chatsworth, CA 91311 • Telephone: (818) 341-3355 
FAX: (818) 341-8207 • TWX: (910) 49~1232 • Telex Number: 651340 

For manufacturers' sales offices, see yellow pages EEM 1988 
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NO·'.IL+rn~i,.r ~ 
'VI""'I" •• ". • .'-..., r£ ~ 

Reliability by design " 
As a proven designer and manufacturer of highly reliable sensing, indicating and actuating devices, Novatronics of 
Canada Limited has both a past and a future in the world of military and commercial aerospace. 

COMPANY CAPABILITIES 
o Full Engineering and R&D. 
o CAE/CAD/CAM expertise. 
o 28,000 square feet of modern manufacturing and 

machine shop. 

SENSORS 

o Qualified prototyping. 
o Environmental test laboratory 
o Quality Assurance in accordance with AOAP. rIO 1 5) 

MILQ9858. 

SYNCHROS RESOLVERS R.L.T. 
R.V.D.T. 

o International and special 
frame sizes 108-23). 

o 400 and 60 Hz. 
o Position accuracy 

± 7 minutes of arc. 
o Single and Tandem. 
o Built to Mil Standards. 

o International frame 
sizes (08-23). 

o 400Hz. 
o Position accuracy 

± 7 minutes of arc. 
o Single and Tandem. 

MOTORS AND ACTUATORS 
STEPPING 
MOTORS 

o VR and PM types. 
o Frame sizes 108-20). 

SERVOS 

o Frame sizes. 
o With or without gearheads. 

ORange ± 45'. 
o International sizes 08, 11. 
o Positioning accuracy ± 0.75'. 
o RotaryVariable Differential Transformers. 
o Rotary linear Transformers. 

BRUSH LESS 
DC 
MOTORS 

o High reliability. 
o High torque. 0 low current. 

3500 

o Step angle 15',45',90'. o With or without tachogenerators. o Free from EMI. 0 long life. 0 Frame sizes 08-20. 
o 3 and 4 phase. 0 With or without lead screws. 

INDICATORS 
POWERED FLIGHT 
CONTROL 
SURFACE 
INDICATOR 
o Custom electromechanical 

cockpit display module. 
o 5 display function. 0 8 channel 

outputs to FDR. 
o Input signals from 8 synchro sensors. 
o Meets stringent lighting requirements. 
o MTBF: 40,000 aircraft operational hours. 
o Total design and manufacturing capability. 

o Inertial damping available. o Electronics packaged - internal or external. 

DIGITAL INDICATORS . 
I 

---
o Electromagnetic wheels. 
o Flags and shutters. 
OBi-directional built-in 

detent memory. 
o Excellent readability. 
o In-house custom silk screening. 

Call or write Laraine Murrav Director of Sales/Bernard DI/llott, Director of Englneerrng 
NOVATRON/CS OF CANADA LIMITED - 677 ERIE STREET; STRATFORD, ONTARIO, CANADA N5A 6V6 
TELEPHONE. (519) 271-3880 - TELEX: 06-955394 - FAX: (5 J 9) 27 J -9781 

EEM 1988 For manufacturers' sales offices, see yellow pages e-1243 



A 
AC alternating current 
ABS acrylonitrile butadiene~styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard code for 

information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all~purpose symbolic instruction 
BCD binary~coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CAMAC computer automated measurement and control 
CATV cable television or community antenna 

television 
CCC (leaded) ceramic chip carriers 
CCD computer~controlled display 
CERMET ceramic metal element 
CLCC ceramic leadless chip carriers 
CMOS complementary metal~oxide semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
Dj A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in~line 
DIN Deutliche Tndustrie Nonnenausschuss 
DIP dual in~line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded decimal interchange 

code 
EEPROM electrically erasable PROM 
EIA Electronic Industries Association 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene Copolymar, 

200' Teflon 
FET field~effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide FET 
GPIB general purpose interface bus 
GPS global positiOning system 

H 
HF high frequency (3 to 30 MHz) 

HIPOT test, measurement and diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JEDEC Joint Electrortic Device Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 
kHz kilohertz (10 3 
KSR keyboard send jreceive 

L 
LC inductance capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light~emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
L VDT linear velocity displacement transformer 

M 
MASER microwave amplification by stimulated 

emission of radiation 
MA TV master antenna television 
j.lF microfarad 
MHz megabertz 
MIB microcomputer interface board 
MIC microwave IC 
MIPS ntillion instructions per second 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor FET 
MOSIGT metal oxide semiconductor insulated~gate 

transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment manufacturer 
OR a logical operator 

P 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
pF picofarad 
PGA pin grid array 
PIN positive~intrinsic~negative (transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable urti junction transistor 

Q 
QAM quadrarure amplitude modulation 
Q (meter) quality~factormeter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio~frequency choke 
RFI radio~frequency interference 
RTD resistance~temperature detector 
RTL resistor transistor logic 
R TV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon~controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage~triggered switch 
SIMM single in~line memory module 
SIP single in~ line package 
SMD surface mount device 
SMT surface mount technology 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of expansion 
TXCO temperature compensated crystal oscillator 
TFE tetrafluoride ethylene propylene Copolymer, 

250' Teflon 
TRIAC bidirectional AC switch 
TTL transistor~transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz to 3 GHz) 
VJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VAC volts (of) alternating current 
VAN value added network 
V AR volt~ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz to 300 MHz) 
VHSIC very high speed integrated circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 
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ORIENTAL MOTOR~ HIGH QUALITY 
FHP ELECTRIC MOTORS 

Oriental Motor's reputation for high quality, cost-effective products 
is well known among automation equipment manufacturers. These 
motors are used in a variety of products that touch and improve the 
lives of millions of people. From automating the office in printers, to 
automating medical and factory automation equipment. Oriental 
Motor is there. 

Oriental Motor has over 2000 different standard products that are 
available in quantities from one, to huge OEM volumes. All Oriental 
Motor products are built with the pride and craftsmanship of a century 
of manufacturing experience. The engineers at Oriental Motor 
have strived to designed each product to give years of trouble
free service. 

Our Product line has 4 different parts: Oriental Motor brand AC 
motors, gearmotors, and speed control motors. Vexta Control 
motors including Step motors and DC brush less motors. Orix long life 
fans, and SUPER VEXTA motion control systems. 

Features: 
Over 2000 standard products available, request our general catalog. 
Instrument quality motors at reasonable prices. 
Designed with ball bearings for long-life and maintenance-free service. 
Available in quantities from one piece to the largest OEM volumes. 
Backed by Oriental Motor reputation for award-winning quality. 
Standard versions available from stock or with short 3 to 6 week lead times. 
Available from our nation-wide stocking distributor network 

Induction Motors 
Specifications 11 5V. 60Hz. - Continuous Ratings Dimensions 

Model and Dimensions No. 
Motor Specifications Gearmotor 

Output Rated Load Starting 
Povver Torque Torque 

Capacitor Speed Range Torque Range 
Motor Gearhead Watts Amps Rpm (az-in) (az-in) Mfd (rpm) (Ib·in) 

Gearmotor A 
:.L 1.65 
-J) 1.65 
:ID 2.36 
@ 2.36 

OIK05GK·AA OGKOKA CD 0.5 0.1 1200 0.56 0.69 0.8 600 - 10 0.09-3.6 ® 2.76 
OIK1GK·8A OGKOKA ell 1 0.1 3000 OA6 0.42 0.8 1200-20 0.D7 - 3.0 
2U3GA·AA 2GAOKA @ 3 0.2 1450 2.9 3.5 1.5 600 - 10 0.44 -13 
2IK6GK.AA 2GKOKA .1) 6 0.25 1500 5.5 5.5 2.0 600 - 10 0.87 - 22 
3IKl5GK.AA 3GKOKA ':ID 15 0.4 1500 14.0 10.5 40 600 -10 2.1 -43 
4Ul5GA·AA 4GAOKA ® 15 0.45 1550 13.2 lOA 3.0 600 - 10 2.0 -43 
4IK25GK.AA 4GKOKA :j) 25 0.6 1500 23.0 15.5 4.5 600 -10 3.5 -69 
5IK_K.AA 5GKOKA j) 40 0.9 1550 36.0 28.0 8.0 600 - 10 5.5 -87 

® 3.15 
-:1) 3.15 
@ 3.54 

Gearmotor E 

® 3.94 
@ 4.73 

41K_S.AFA 4GSOK (j') 40 1.1 1500 36.0 28.0 8.0 600 - 10 9.5 -87 
5IK6OGS-AFUL 5GSOK l~ 60 1.3 1550 53.0 42.0 12.0 600 -10 13-130 

:t' - 'J) UL recognized. impedance protected; ,:~) - )¢ UL recognized, thermally protected. 
The box (0) represents the desired gear ratio, which ranges from 3 to 180 as follows: 3, 3.6, 5, 6, 7.5,9, 12.5, 15, 18,25,30, 36, SO, 60, 75,90, 100,120, 
150,180. 

CD-® 
Please refer to Page 6 (Gearheadsl to calculate speed and torque for a particular gearmotor. 

Oriental Motor instrument quality AC motors are available in 5 types: 
Induction motors AC PSC Reversible motors for continuous duty applications. 
Instantly Reversible AC motors with friction brake for reversing and simple poSitioning. 
Synchronous AC motors for precise speed regardless of load fluctuation. 
AC Torque motors for applications requiring continuous stalling. 
AC Speed control motors for adjustable speed over a 19:1 range without brushes. 
All motors can use our modular gearheads for speed reduction and torque multiplication. 
Gear ratios from 3:1 to 180:1 and higher are available. 

The list above is a partial list of the wide variety of motors that Oriental Motor produces. 
Our AC motors are also available made-to-order (shaft flats, special shaft lengths, 
custom windings, special lead wire colors, assembled with connectors, etc.) are avail
able in moderate OEM quantities. Contact your local sales office for details. 

B 
1.97 
1.97 
2.56 
2.95 
3.15 
2.96 
3.35 
4.13 

F 
2.36 
2.56 

(unit'" inch) 

C 
1.02 
1.02 

1.02/1.38 
1.26/1.65 
1.26/1.65 
1.26/1.67 
1.2611.67 
1.6512.36 

G 
4.73 
5.12 

FOR MORE INFORMATION CALL: LOS ANGELES (213) 515-2264; SAN JOSE (408) 988-2655; CHICAGO (312) 577-0310; NEW YORK (201) 882-0480 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1245 
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VEXT~ 
STEPPING MOTORS 

These Hybrid stepping motors are designed and manufactured 
by Oriental Motor and are sold under our VEXTA brand name. 
They are used in a wide variety of applications ranging from 
Printers for Office Automation, to robots and assembly machines 
for Factory Automation. Many models are interchangeable with 
other step motors for improved quality and cost reduction. 
Oriental Motor is the premier step motor supplier to the world of 
motion control. 

Available in quantities from one piece to the largest OEM volumes. 
Backed by Oriental Motor reputation for award-winning quality. 
Standard versions are available from stock or with 3 to 6 week lead times. 
Step angle error is small and non-accumulative. 
Rotating speed proportional to input pulse frequency. 
Available from our nation-wide stocking distributor network. 1.80 AND 0.90 FULL STEP VERSIONS AVAILABLE! 

Current Resist- Induct- Installing 

Model Number Voltage Holding ance per Torque per phase phase 
Single Dou.ble V.DC A/phase oz·in N-cm ohm/ 
Shaft Shaft phase 

PXB43H.o1AA PXB43H.o1BA 4 0.95 4.2 
15.3 10.8 

.o2AA .o2BA 9.6 0.4 24 

PXB44H -o2AA PXB44H.o2BA 6 0.8 7.5 

.o3AA .o3BA 12 0.4 22.2 15.7 30 

-o4AA -G4BA 24 0.2 120 

PX245-o1AA PX245.o1BA 4 1.2 3.3 

-o2AA .o2BA 6 0.8 30.6 21.6 7.5 

.o3AA .o3BA 12 0.4 30 

PH264-o1 PH264-o1B 4 1.1 3.6 

-02 .o2B 12 0.4 40.3 28.4 30 

-03 -o3B 24 0.2 120 

PH265-o1 PH265.o1B 6 0.85 7.1 

-02 -o2B 12 0.42 29 

-03 -o3B 24 0.21 58.3 41.2 114 

-04 -048 5 1 5 

-05 -058 1.4 3.8 0.37 

PH266-o1 PH266.olB 6 1.2 5 

-02 -o2B 12 0.6 83.3 58.8 20 

-03 .o3B 24 0.3 80 

PH268-21 PH268-21B 5.4 1.5 3.6 

-22 -22B 12 0.68 125 88.2 17.7 

-23 -23B 24 0.34 70.6 

PH2610-o1 PH2610-o1B 6 1.88 3.2 

.o2 .o2B 12 0.94 150 105.8 12.8 

-03 -o3B 24 0.47 51.0 

PH296-o1 PH296-o1B 1.8 4.5 0.4 

-02 -o2B 5.5 1.25 174 123 4.4 

-03 .o3B 14 0.7 20 

PH299-o1 PH299-o1B 3 4 0.75 

-02 .o2B 6 2 306 216 3 

-03 .o3B 12 1 12 

The list above is only a partial list of the wide variety of stepping 
motors that Oriental Motor produces. Our VEXTA brand of step 
motors are also available in: 

"M" version 0.90 Full step 0.450 Half step versions for 400 and 800 
steps per revolution for smoother moves and better accuracy. 
8 lead wire versions of the motors listed above are available for max
imum flexibility in driver selection. 
"L" Lamination versions are available for lower noise and microstep
ping compatibility. 
Step motors that are made-to-order (shaft flats, special shaft lengths, 

. custom windings, special lead wire colors, assembled with connectors. 
etc.) are available in moderate OEM quantities. Contact your local 
sales Office for details. 

ance Rotor base Length Weight 
per Inertia size 

phase 
mH/ oz·in 1 g-(:m' in.sq. in. Ibs 

phase (mm.sq) (mm) (kg) 

2.2 
8.8xl0-' 16 1.65 1.30 0.44 

(42) (33) (0.2) 13 

6.5 

28 13.1xl0-1 24 1.65 1.54 0.55 
(42) (39) (0.25) 

105 

2 

4.7 0.19 35 1.65 1.85 0.73 
(42) (47) (0.33) 

17.6 

3.6 

30 0.3 57 2.22 1.54 0.88 
(56.4) (39) (0.4) 

130 

9 

36 

144 0.6 110 2.22 2.01 1.2 
(56.4) (51 ) (0.54) 

6.3 

0.5 

8 

32 0.74 135 2.22 2.13 1.3 
(56.4) (54) (0.6) 

128 

6 

30 1.1 200 2.22 2.99 2.1 
(56.4) (76) (0.95) 

120 

7 

28 1.75 320 2.22 3.98 2.64 
(56.4) (101 ) (1.2) 

115 

1.4 

14 3.1 560 3.27 2.44 3.3 
(83) (62) (1.5) 

60 

4.5 

18 6.0 1100 3.27 3.68 5.5 
(83) (93.5) (2.5) 

72 

And best of all, it's backed by Oriental Motor's 
award winning quality and century of manufac
turing experience. FOR MORE INFORMATION 
CALL ORIENTAL MOTOR AT (213) 515-2264. 

FOR MORE INFORMATION CALL: LOS ANGELES (213) 515-2264; SAN JOSE (408) 988-2655; CHICAGO (312) 577-0310; NEWYORK(201) 882-0480 

8·1246 For manufacturers' sales offices, see yellow pages EEM 1988 
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PllTMAN® 
HARLEYSVILLE, PA 19438-0003 USA 
AOIVISIQN OF PENN ENGINEERING& MANUFACTURING CORP 

3500 

CANADA: ISRAEL: ITALY: THE NETHERLANDS: SWEDEN: UNITED KINGDOM: WEST GERMANY: 
Brian Engineering Ltd. Sherman Eng. Co. Ltd. SGE-Syscom s.p.a. Nijkerk Eleklronika B.V. L. Oslergren EL-AB Servodata Ltd. Servotech GmbH 
Montreal Herzliya Milano Amsterdam Solna Newbury, Berks Wiesbaden 
Tel.: 514-735-1671 Tel.: 052-542 853/541319 Tel.: (02) 6120551/2/3/4 Tel.: (20) 5495969 Tel.: 08-734 0610 Tel.: 0635-45373 Tel.: (0 6121) 50 10 81 

© Pittman, 1985, 1987, 1988 38-C 
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CANADA-
Brian E ' IS Montre~g,"eering Ltd. Sh

RAEL
: 

Tel' 5 erman E .. 14-735-1671 Herzliya ng. Co. Ltd. 

© Pittman, 1985 1987 Tel.: 052-542 853/541319 
, ,1988 

UNITED KIN Servodata LtGdDOM : WEST GERM 
Newbu . S ANY 
Tel.: 06r3Y5' Berks ervotech G : -45373 Wiesbade mbH 

Tel.: (0 61 ~1) 50 10 81 
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PITTMAN® 
HARLEYSVILLE, PA 19438-0003 USA 
A DIVISION OF PENN ENGINEERING & MANUFACTURING CORP 

CANADA: ISRAEL: ITALY: THE NETHERLANDS: SWEDEN: UNITED KINGDOM: WEST GERMANY: 
Brian Engineering ltd. Sherman Eng. Co. ltd. SGE-Syscom s.p.a. Nijkerk Elektronika B.V. L. Ostergren EL-AB Servodata Ltd. Servotech GmbH 
Montreal Herzliya Milano Amsterdam Solna Newbury. Berks Wiesbaden 
Tel.: 514-735-1671 Tel.: 052-542 853/541319 Tel.: (02) 6120551/2/3/4 Tal.: (20) 5495969 Tel.: 08-734 0610 Tel.: 0635-45373 Tel.: (0 61 21) 50 1081 

© Pittman, 1985, 1987, 1988 40-C 
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.. P!l jY ;)~!!!!!!!!!!!!!!!!!!= 
ISOLATED INPUT 
DC MOTOR CONTROLS 

MODEL 
110 

MILLIWATTS 

KILOWATTS 

MODEL 
100 

MODEL 
NUMBER 
100 

110 

100-24 

110-24 

1000 

1100 

1000-3 

1100-3 

10,000 

11,000 

8 Bit Parallel MlcroprocessorITTL Compatible 
1500 volt isolation ..... or 

Isolated Analog Inputs 
1500 volt isolation, voltage or current inputs 

BI·Dlrectlonal, Regenerative (4 Quadrant) Operation 
Controls large inertial loads with fast response 

Output Horsepower 
3 power ranges control motors from 1/50 HP to 3 HP 

Motor Armature Voltage 
90,130 and 180 VDC full scale outputs; 24 VDC also 
available 

Motor Field Voltage . 
For all PM motors as well as 50 and 100 VDC fields 

AC Input Voltage 
Nominal 115 VAC or 230 VAC, 47-63 Hz 

Isolation Voltage 
1500 VDC standard; up to 5000 VDC available 

Speed Range 
50:1 standard or wider with tach feedback 

Adjustments 
Full Speed, IR comp, Torque limit, offset adjust 

Ambient Operating Temperature 
~ 2O·C to + 70·C 

Input/Output Connections 
Plug removable connectors, solder lugs or ribbon cable, 
inputs and outputs physically separated 

Failsafe Protection 
Motor is de-energized if control is not powered 

Torque Limiting 
Adjustable torque limits, CW and CCW 

INPUT 
VOLTAGE HP RANGE NOTES 
115 VAC 1/30 Hp· nUMicroprocessor Compatible; 
60 Hz 1/8 HP Board level; low cost for OEM 

applications 
115 VAC 1/30 Hp· Isolated Anal~ Input; Board level; 
60Hz 1/8 HP low cost for 0 M applications 
115 VAC 1/30 Hp· nUMicroprocessor Compatible; 
60 Hz 1/8 HP Board level; low cost for OEM 

applications; 24 VDC output 
115 VAC 1/30 Hp· Isolated Anal~ Input; Board level; 
60 Hz 1/8 HP low cost for 0 M applications; 

24 VDC output 
1151230 1/6 Hp· nUMicroprocessor Compatible; 
60 Hz 1 HP Open Frame Construction 
1151230 1/6 HP· Isolated Analog Input: User may 
60 Hz 1 HP select ± 100 mv, ± 5 VDC, 4·20 ma 

or 10-50 ma inputs. Open Frame 
Construction 

1151230 1 Hp· nUMlcroprocessor Compatible; 
60 Hz 3 HP Open Frame Construction 
1151230 1 HP· Isolated Analog Input; User may 
60 Hz 3 HP select ± 100 mv, ±5 VOC, 4-20 ma 

inputs. Open Frame Construction. 
1151230 1/6 HP· TTuMicrogocessor Compatible; 
60 Hz 1 HP Die Cast ase Construction 
1151230 1/6 Hp· Isolated Analog Input; User may 
60 Hz 1 HP select ± 100 mv, ± 5 VDC, 4·20 ma 

or 10-50 ma inputs. Die Cast Case 
Construction. 

Brookhaven R&D Plaza, One Roned Road. Shirley, New York 11967. (516) 345·5700· 1·800·333·POWR 
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MOTOR CONTROLS 
For Industrial and Robotics Applications 

FULL WAVE REVERSIBLE 
RE.GENERATIVE DC MOTOR DRIVE 
The 2745 series motor controls are full wave, static reversible, 
regenerative units that control the speed and direction of shunt 
wound or permanent magnet (PM) DC motors with outputs ranging 
from 1/6 to 3.0 horsepower. 
These controls are designed to be easily interfaced to 
microprocessors or TIL digital circuitry. Logic input signals are opto
isolated from the motor with a minimum isolation voltage of 1500 
VDC. This eliminates the possibility of grounding or noise problems. 
A 10 bit parallel command selects motor direction as well as 9 bit (1 
part in 512) control of speed. A failsafe circuit de-energizes the motor 
if the control power is not present. 
Model 2745 is supplied for operation from 115 VAC, 50/60 Hz mains 
and drives DC motors with 90 VDC armature ratings and 50-100 VDC 
fields. Model 2746 is supplied for operation from 220/240 VAC, 50/60 
Hz mains and drives DC motors with 180 VDC armature ratings and 
100-200 VDC field windings. 
The units are of open frame construction, suitable for O.E.M. use in user provided enclosures. The aluminum 
mounting bracket serves as a heat sink for the power semi conductors. Inputs and outputs are connected by 
barrier strips. 

24 VDC OUTPUT 
MOTOR CONTROLS 
POWR-UPS Model 124 DC motor controls are high frequency POWal' FET 
units that operate from standard 115 or 230 VAC power sources. 
These units are completely self contained and require 
no additional power supplies. 
Model 124 features: 
• Compatible with virtually all PM DC motors 
• Bipolar outputs up to + 24 VDC 
• Four quadrant, regenerative operation 
• Output to 2 amperes 
• Armature or tachometer feedback 
• Wide bandwidth for servo applications 
• High frequency PWM filtered output 
• Isolated analog or digital interfaces 

INTEGRAL LCD 
SPEED/TORQUE DISPLAY 
POWR-UPS Model 310 DC Motor Control is a half-wave, 
regenerative unit that controls the speed and direction 
of motor torque of motors with outputs from 1/30 
to 0.5 HP. The integral front panel 10 turn 
potentiometer permits repeatable setting of 
motor speed. Model 310 features: 
• 10 turn preCision speed control 

potentiometer 
• LCD readout of speed/torque analog 
• Bi-directional, regenerative (four quadrant) 

action 
• Operates from nominal 115 VAC power lines 
• Controls PM or Shunt field motors up to 

0.5 HP 

Brookhaven R&D Plaza, One Roned Road. Shirley, New York 11967. (516) 345-5700. 1-800-333-POWR 
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Stepper & Synchronous Motors 

Step'n sync with SAIA 

SAIA AG, with factories located in Murten, Switzerland, 
has developed complementary lines of same-size syn
chronous and stepper motors with interchangeable gear 
boxes. That makes for a commonality which means 
economy for you. But what's uncommon about these 
economical motors is their versatility: two-phase and 
four-phase steppers; unidirectional and reversible syn
chronous. And with "snap-on" reduction gears (with 
optional clutch) that meet any mechanical and electrical 

, variant, you can be sure of a solution to your particular 
needs. Manufactured to Swiss standards of precision 
and quality, you can also be sure of reliability and long 
life. 

Use this short-form catalog to specify your general re
quirements on the enclosed business reply card. We will 
send you detailed data sheets and offer engineering 
assistance in the selection of the right motor for your 
. application. 

SYNCHRONOUS MOTORS 

UBS 1 (AMY 7) ... distinguished by especially silent run
ning and long life, this motor is used in timing relays, 
registering instruments, sychronous clocks. The direc
tion of running is controlled by means of auxiliary poles. 

8-1252 

UDS 1 (AMY 81) ... an economically-priced synchronous 
motor with an effective ratio of size to torque. A reverse
running stop assures rapid starting in the correct direc
tion at high torque. 

UDS 5 (AMY 81-W) ... a brushless DC motor that is a com
bination of the AMY 81 unirotational motor and an elec
tronic circuit which enables it to be connected to DC, 
resulting in a brushless DC motor having the advantages 
of a synchronous motor--no brush wear, long life, and 
speed not load-dependent. 

UDS 7 .. .totally new design w~h non-reverse device, high 
torque and very high efficiency (40%). Features of the 
new design are the fixed permanent magnets and rotating 
soft iron armature. Applications include power drive for 
actuators, valves, flaps, feed systems, domestic ap
pliances, office machinery, and vending machines. 

UBR 1 ... electrically reversible, permanent magnet syn
chronous motor with 48 stator poles. Motor is fitted with 
maintenance-free sintered bronze bearings encased in 
a plastic housing to protect the bearings from dirt and 
prevents leakage of bearing lubricant by capillary action. 
Applications include HVAC, and time-synchronized drive 
in recording, medical, laboratory, and analyzing devices 
and apparatus. 

UDR 1 (AMY 9) ... an electrically-reversible motor of heavy 
duty design and wide running range. Applications include 
valve actuators, phono-units, copying machines, 
assembly robots, medical devices, registering 
instruments. 

UFR 1/3/4 (AMY 12/13/(4) ... these reversible motors are 
especially suitable for power drives featuring long life 
and silent running. Applications include actuating valves, 
ring-type transformers, pumps, label printing machines, 
medical and optical instruments, electro-pneumatic con
verters, antenna drives, machine automation, register
ing instruments, sound devices. 

STEPPER MOTORS 

UBB 1/2/5/6 ... two-phase and four-phase motors with 
15 degree step angles; holding torque up to 1.5 cNm. 

UBD 1I2/5/6 ... two-phase and four-phase motors with 
7.5 degree step angles; holding torque from 1.0 cNm 
to 1.5 cNm. 

UDB 1/2 (AMA 9) ... slightly larger motor with 15 degree 
step angles; holding torque up to 2.3 cNm; two- and 
four-phase versions available. 

UFB 1/2/3/4 (AMA 12/(4) .. . step angles of 15 degrees; 
holding torque up to 8.2 cNm and external dimensions 
up to 51.3 x 56 mm. 

UFD 1/2 and UHD 1/2 ... largest 7.5 degree step angle 
motor; two- and four-phase operation with holding tor
ques up to 16.0 cNm. 

Typical applications for SAIA stepping motors are record
ing instruments, facsimile eqUipment, peristaltic pumps, 
as well as printers and electronic typewriters. 

REDUCTION GEARS 

High quality reduction gears, as modular clip-on gear
boxes, are constructed for multistage, spur gear reduc
tion. The gear wheels rotate on hardened and highly
polished steel shafts lubricated for life, and are therefore 
absolutely maintenance free. Internal roller bearing one
way and two-way slipping clutches allow the output shaft 
to be rotated while the motor is stationary. 

SAIA Inc. 
An American Electronic Components Co. 
1010 N. Main St., P.O. Box 280 
Elkhart, IN 46515-0280 
Telephone (219) 262-4418 
Telefax (219) 264-4681 Telex 25-8482 

.:.. American 
.=. Elet:tronic 
~ ComJKJDmts --
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I SYNCHRONOUS MOTORS 

Rotor Speed Running Torque Power Input 
Dimensions rpm at 60Hz Watts/Volts-Amps 

(mm) 150Hz) (cNm) (50Hz) Operating Voltages Gearboxes 
UNIROTATIONAL inches 60Hz oz. in. 60Hz ± 10% at 50160Hz Combinable 

UBS 1 (35x15) (375) (.049) (1.3W/1.4VA) 12, 24, 48-S0, 110 A, D 
1.4x.S9 450 .069 1.2W/l.3VA 220, 240V 

UDS 1 (48x18) (SOO) (.414) (2.SW/3.SVA) 6, 12, 24, 36, 48, A, D, K, B, 
1.9x.73 600 .S86 2W/2.5VA 110. 120. 220. 240V F. V, J 

UDS 7 (SOx4S) (SOO) (3.4) (3.SW/S.SVA) 6. 12. 24. 36. 48, A, D. K. B. 
2.0xl.8 600 4.82 3W/4.2VA 110, 120, 220, 240V F. V. J 

REVERSIBLE 

UBR 1 (35x21) (250) (.41) (l.SW/ISVA) 12. 24. 48. 110. A. D. K. B, 
1.4x.8S 300 .S86 2W/2VA 120. 220, 240V F. V. J 

UDR 1 (48x 24) (SaO) (.64) J2.SW/2.SVA ') 12. 24. 48. 110, A. D. K. B. 
1.9x.94 600 .902 2.SW/2.SVA' 120. 220. 240V F. V. J 

UFR 1 (S3x28) (SOO) (134) (3.7W/3.7VA) 24. 48-S0. 110. A. D. K. B. 
2.1xl.l 600 1.90 4W/4VA 220. 240V F. V. J 

UFR 3 (S3x43) (SOO) (2.0) (6VAl6W) 24, 48-S0. 110. F. V. J 
2.1x1.7 600 2.8 S.SW/S.SVA 220. 240V 

UFR 4 (S3xSS) (SOD) (2.9) (7WI7VA) 24. 48-S0.110. F, V. J 
2.1x2.2 600 4.10 7.SWI7.SVA 220. 240V 

STEPPER MOTORS 

Holding Holding 
2·Phase Dimensions torque Step angle Steps per 4·Phase Dimensions torque Step angle Steps per 
(bipolar) (mm) in. loz.in.) ± 1° revolution (unipolar) (mm) in. (oz.in.) ±1" revolution 

UBB 1 (36x21) 1.44x.84 1.704 ISO 24 UBB 2 (36x21) 1.44x.84 1.42 ISO 24 

UBB 5 (36x21) 1.44x.84 2.13 1So 24 UBB 6 (36x21) 1.44x.84 1.704 1S0 24 

UDB 1 (48x24) 1.92x.97 3.266 ISO 24 UDB 2 (48x24) 1.92x.97 2.84 1So 24 

UFB 1 (S1 x28) 2.0Sx1.12 6.39 1So 24 UFB 2 (Slx28) 2.0Sxl.12 4.S44 1So 24 

UFB 3 (S1xS6) 2.0Sx2.24 11.644 1S0 24 UFB 4 (SlxS6) 2.0Sx2.24 8.S2 1So 24 

UBD 1 (36x21) 1.44x.B4 1.846 7.5° 48 UBD 2 (36x21) 1.44x.84 1.42 7.So 48 

UBD 5 (36x21) 1.44x.84 2.13 7.So 48 UBD 6 (36x21) 1.44x.84 1.988 7.S0 48 

UFD 1 (Sl x28) 2.0Sx1.12 7.10 7.5° 48 UFD 2 (Slx28) 2.0Sxl.12 S.112 7.So 48 

UHD 1 (S9x35) 2.36x1.40 22.72 7.So 48 UHD 2 (S9x3S) 2.36xl.40 18.46 7.So 48 

REOUCTION GEARS 

Maximum Maximum 
Dimensions running running Running times 
(mml in. torque (cNm) torque (oz.in.) (per revolution) Characteristic 

A [SS(62)x12] 2.2(2.4)x.47 32 4S S/12S to 24h Metal gear 

D [SS(6S)x13] 2.2(2.6)x.Sl 32 4S SI12S to 403-1 ISh Plastic gear 

K [SS(62)x24[ 2.2(2.4)x.94 140 198 1-213S to 96h Power gear 

B [S8(82)x17] 2.3(3.2)x.67 2S0 354 4-116S to 23-11/1Sh Power gear 

V [70(70)xI7) 2.8(2.80)x.68 SOO 709 S/6S to 8M Power gear 

F [S8(82)x17) 2.3(3.2)x.67 SOO 709 SI12S to 20m Power gear 

J [6S(107)x28) 2.6(4.3)xl.12 lS00 2126 SI12S to 100 days + Power gear 

OP,13536 
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Tachometers, Encoders, 
Bmshless Tach/Contntutators. 

dc tach generators 
Servo-Tek 1.135" 00 tachometer generators are built to 
last. With silver-alloy commutators, stainless-steel shafts 
and bearings, brushes rated for 100,000-hour life, 

temperature compensation, and full factory run-in, 
our tachs deliver stable, long-term performance. 

A complete line with a variety of me
chan ical and electrical characteristics is 

available from stock. Output ratings 
from 1 to 45 VI1000 rpm. 

incremental encoders 
These high-resolution (100 to 512 pulses/revolution) opti-
cal encoders are offered both as options on 1.135" Servo-Tek 
rotating components (pictured) and as stand-alone 
feedback devices. All configurations provide 3-channel 
(2 in quadrature and 1 index) LSTTL logic output. Combi
nation units give position, speed, and direction feedback. 

5 Vdc supply; 3.2 mA output standard; 16 mA with 
standard amplifier, others available, STTL. 

For inexpensive single-pulse-train feedback, Servo-Tek 
Pulsers are your best bet. 4 to 12 pulses/rev-

olution; 4.5 t015 Vdc supply; stand
alone and add-on models. 

tachsyn® 
brushfess 

tachl 
COlUlUUtators 
Does your brushless dc drive require 

• High-accuracy commutation? 
• Linear, low-noise tach signal? 
• Elevated-temperature operation? 
• No electronics in the motor? 
• Low-inertia rotor? 

The new patented Tachsyn tach/commutator from 
Servo-Tek may be the ideal transducer for your exacting 
requirements. 

The Tachsyn brush less three-phase transducer is 
available in 4-, 6-, and a-pole configurations to match 
your motor. With remote signal conditioning electronics, 
it provides accurate 6-step Hall-equivalent or sine-wave 
signals plus a low-ripple analog dc tachometer output. 

The rotor is a low-inertia, passive component suitable 
for high speeds. Overhung mounting eases addition to 
your motor-no extra bearings or couplings are required. 

3500 
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SKe 
SHINANO KENSHI CORP. 

3500 

7525 ETHEL AVE., BLDG. K • NORTH HOLLYWOOD, CA. 91605 • TEL (818) 764-4266 • FAX (818) 764-6845 

LOOK TO SKC FOR VALUE ENGINEERED MOTORS 
AND TECHNICAL SUPPORT 

Sizes 15 (35mm), 17 (39mm) 
& 23 (56mm) Step Angles: 
0.9°, 1.8°, 3.6° & 3.75°. 
Hybrid, unipolar or bipolar, 
precision ball bearings 3% 
accuracy, state-of-the-art 
performance. Applications: 
Disk drive, tape streamer, 
printers, plotters, medical 
equip., office automation 
machines. 

STEPPING MOTORS 

BRUSHLESS DC MOTORS 
Inner & outer rotor types, 3 phase 
radial gap types, 42mm to 90mm 
dia, rare earth magnet, ball 
bearings, hall sensors. Options: 
Tachometer, encoder, integral 
driver. Applications: Disk drives, 
streamers, medical equip., com
puter peripheral equip., fan & 
blower drives. 

CORELESS DC MOTORS 
lronless rotor, 12mm to 50mm dia., 
8.5 to 1400 GM-CM starting torque. 
Options: Ball bearings, tachome
ter, terminals. Applications: Medi
cal equip., office equip., recorders, 
small printers, plotters. 

AC MOTORS TANGENTIAL BLOWERS 

EEM 1988 

Induction motors: 120 or 220 
VAC, 50 OR 60 HZ, frame sizes 
of 60,70,80,90 & 102mm dia, 
Options: Gearheads, cooling 
fans, capacitor run or shaded 
pole. Applications: Copy ma
chines, print press, fan & blow
er drives, conveyors. 

FOR COMPLETE INFORMATION CALL OR WRITE FOR OUR CATALOG 

Brushless DC motor with in
tegral driver, rugged steel 
construction, quiet operation, 
air flow up to 2.0 CMM. Ap
plications: Small comput
ers, copiers, office equip., 
audio equip., printers, space 
heaters. 

FOR IMMEDIATE DELIVERY OF STANDARD STEPPERS CALL STOCKING DISTRIBUTOR 001, 818-764-9777 

For manufacturers' sales offices, see yellow pages 8'1255 
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§ Sierracin/Magnedyne 

Complete Solutions in 
ELECTRONIC MOTION CONTROL 
Sierracin/Magnedyne leads in the 
development of sophisticated 
motion control devices. We have 
over 20 years of experience in all 
phases of development, design, 
applications engineering and 
manufacturing. From large, 
powerful devices for military 
applications, to the smallest, most 
precise medical applications, 
Sierracin/Magnedyne has suc
cessfully developed innovative 
motion control solutions to the 
most exacting requirements. 
Additionally, our products include 
brush less and brush type motors, 

SIMPLE POSITION CONTROL LOOP 

POSITION 
COMMAND 
INPUT 

--C ..... 

PULSE WIDTH 
MODULATOR 

GAIN 

POSITION 
SENSOR 

LOAD SPRING GRADIENT 

tachometers, and the entire range of electronic positioning, 
drive, and motion control devices. We work with our 
customers, identifying their needs, selecting and designing 
systems to meet their needs, and engineering and 
producing cost-saving solutions. 

APPLICATIONS ASSISTANCE 

have gained in thousands of applications can become part 
of your design team. The result: shorter design and 
developmenttime for high reliability motion control 
systems, a more integrated design for your product, and the 
assurance that the Sierracin/Magnedyne system we specify 
will optimize the performance of your product. 

Contact Sierracin/Magnedyne early in your system design 
process. Our experienced applications engineers can 
usually help you save money by participating in the motion 
control aspects of your design process. The experience we 

Call or write for the Sierracin/Magnedyne Design Guide to 
learn the range of motion control products and applications 
we make available. The Design Guide includes a tutorial 
on motion control devices and a product guide/specification 
section that illustrates just what we can do for you. 

Motion Control Systems 
INTEGRATED MOTION CONTROL MEANS 
IMPROVED SYSTEM PERFORMANCE 
When Sierracin/Magnedyne participates in your design 
process, you realize significant performance improvements 
on your products. Motion control devices frequently 
involve design trade-offs throughout your system, and our 
engineers know how to integrate motion control devices to 
provide optimum performance. Your benefits include 
reduced cost in design and redesign, improved product 
performance, and motion control solutions that reflect years of expert 
engineering. High performance motors can be integrated with specially 
tailored electronics to provide high reliability torque, speed and position control. 

Sierracin/Magnedyne has worked with commercial, industrial 
and military applications in both the electronic and mechanical 
aspects of system integration. We provide integrated motion control from concept through 

manufacturing within your performance and packaging requirements. The design cycle 
is computer-aided and i,ncludes: 

• System and control conceptual design • Prototype fabrication 
• System and module detailed design • System integration 
• Servo loop analysis and design • Testing 
• Detailed electronic design 

8·1256 For manufacturers' sales offices, see yellow pages EEM 1988 
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DRIVE ELECTRONICS 
The systems Sierracin/Magnedyne designs range from 
simple drives to complex hybrid electronics with 
microprocessor programmability, so we can help your 
products reach their highest potentials in terms of integrated 
design and motion control. We can house the drive 
electronics separately or integrate them into your package. 

STATE-OF-THE-ART MOTOR DESIGN 
Sierracin/Magnedyne continues to apply the latest, proven 
materials to improve motor performance factors. Through 
the use of Samarium Cobalt, Neodymium, and other 
materials, we are able to produce motors with higher 

DC Brushless Motors 
DC brushless motors make possible 
equipment and applications that previously 
had been beyond reach. They are able to 
operate at infinitely variable speeds with high 
torque; to have speed settings that can b~ 
exactly duplicated; and can start, stop and 
reverse countless times without ill effects. 
Brushless motors come in a variety of sizes 
and power ratings, and they can be adapted to the harshest 
environmental conditions. They include the following 
characteristics: 
• Long operational life • Low EMI 
• Low maintenance • High torque 
• Effective heat dissipation • Low inertia 
Sierracin/Magnedyne has qualified motors in a wide variety 

DC Tachometer 
Generators 

torque, lower sensitivity to overcurrent, and greater flexibility 
in concentricity mounting tolerances. Our on-going 
development programs provide superior reliability and 
operational life at higher performance. 

CONTROLLER FEATURES INCLUDE: 
• Unidirectional or bidirectional 
• Current limiting 
• Short circuit protection 
• Reverse polarity protection 
• Speed control 
• Digital or analog servo control 

of applications, and they can be built to the most exacting 
specifications of any industry or use. Sierracin/Magnedyne 
has probably solved applications problems very close to 
yours. When your motion control problems are unique, our 
staff of engineers is ready to design a brush less DC motor 
and control system to your specific needs. 

Brush Type Motors 
Sierracin/Magnedyne designs and manufactures direct drive 
DC torque motors in an especially wide range of sizes and 
ratings. Our motors range from less than 1" in diameter to 
over 60", so the possibilities for applications are virtually 
unlimited. Existing models can be adapted to meet most 
specifications, or our engineering staff can design a motor 
for your requirements. 

Sierracin/Magnedyne's ongoing development program 
assures that our products use the latest materials for 

operational reliability and for high torque
to-weight and high torque-to-power ratios. 

Extremely low ripple and high sensitivity Sierracin/Magnedyne tachometers 
are the standard for the machine tool control industry. Small, frameless units 
offer you flexibility for use in many applications. A variety of mounting and con
necting arrangements can be tailored to your needs including housed tachometers 
and housed DC torque motor/tachometer combinations on a common shaft. 

Sizes range to 12.5" O.D., with fully encapsulated designs that meet MIL-SPECs. Also 
available are reduced axial length and light weight units for aerospace applications. Indus
trial, military, and process control applications are served by these high reliability units. 

Sierracin/Magnedyne @ 
SIERRACIN/MAGNEDYNE, 2258 Rutherford Road, Carlsbad, California 92008. (619)438-3321. TWX 910-322-1391 
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PHOTOELECTRICS 

RELAYS 

LIOUID LEVEL 
CONTROLS 

SOLID STATE 
RELAYS 

TERMINAL BLOCKS 

TEMPERATURE 
CONTROLS 

TIMERS 
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WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE orders placed by 3:00 p.m. are shipped the same day. • BECAUSE of our excellent Value-Added Service • 
• BECAUSE we have over 8,000,000 relays & switches In stock. • BECAUSE of our Just-In-Tlme Program. 

(213) 452·1229 
CABINETS RELAYS SWITCHES TIMERS 

BUD Aleph International Acro ATC 
Allied Controls Alco Agastat 
Amerlcan·Zelller American Switch Amperite 

CIRCUIT BREAKERS Aromat Aromat Antex 

Airpax AT&T Arrow Hart Crouzet 

Aromat 
Bosch Cartingswitch Eagle Signal 

Carlingswitch 
C.P.Clare C&K Guardian 

Heinemann Coto EECO Industrial Timer 

Poller & Brumfield 
Crydom Controls Electro·Mech Magnecralt 
EAC Electronic Compo Group Master Electronics 
Elec·Trol Grayhill Midtex 
Fujitsu Landis & Gyr National Controls 

CONNECTORS & Gordos Linemaster Omron 
SOCKETS Grayhill Master Specialties Paller & Brumfield 

Amphenol Guardian McGill SSAC 
Aromat Hi·G Microswitch Struthers-Dunn 
Curtis Idec Omron Syracuse Electronics 
Custom Connector ITT Oslo 
Idec Line Electric OTTO 
Lumberg Magnecralt Saia RESISTOR NETWORK 
Master Electronics Master Electronics Unimax Beckman Ind. 
Paller & Brumfield MEC 
Souriau Midtex 

INDICATORS, Vernitron-Beau Omron 
Welcon/Welis Poller & Brumfield LAMPS & LED TRIMMERS & POTS 

RBM Idee Beckman Ind. 

Schrack 101 

COUNTERS Siemens lEE 
JKL SOLENOID Engler Sigma 

Standex Leecralt Dormeyer Hecon Lumex 
IVO Stantel Guardian 

Kessler-Ellis Struthers· Dunn Stanley Line Electric 

Master Electronics Telemecanique Sylvania 

Omron Theta-J 

Redington Trlridge INDUCTORS TERMINAL BLOCKS 
Red Lion Jeffers Beau 
Sodeco/Maxmar FUSES Microtran Buchanan 
Stemco Bussmann Stan cor Curtis 
Veeder-Root Lillelfuse Triad Electrovert 

Underwriters Safety Kulka 

PHOTOELECTRIC Magnum 

DIODES HARDWARE & Marco 
WIRING DEVICES Aromat RDI Generallnstr. Dolan-Jenner 

Aavid 
Electro 

Underwriters Safety 
Buchanan Vernltron-Beau 
Electrovert 

Omron 

FANS Harvey Hubbell 
Photoswitch/ AB 

Aromat Skan-A·Matic 
H.H.Smith TRANSFORMERS U.S. Toyo Modor Dormeyer 

PROXIMITY Microtran 
KNOBS Agestat Stancor 

FILTERS Cosmo/Kurz-Kasch Electro Thordarson 
Curtis Raytheon/Panel Products Omron Triad 

OVER 8,000,000 RELAYS & SWITCHES IN STOCK 
MAILING ADDRESS 

8 
PHYSICAL ADDRESS 

MASTER DISTRIBUTORS MASTER DISTRIBUTORS 
P.o. Box 25662 1301 Olympic Blvd. 

Los Angeles, CA 90025-0662 Santa Monica, CA 90404 
FAX (213) 399-8600 Telex: 182041 MASTER SNM 

~ & ~ ,.~ 
PADDLE SWITCHES TRANSFORMERS TIMERS COUNTERS FANS 

ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

For manufacturers' sales offices, see yellow pages 

CIRCUIT BREAKERS 
FUSES & FUSEHOLDERS 

KNOBS 

LAMPS & LEOS 

SWITCHES 

II 
RELAYS 

INDICATOR LIGHTS 

~o ... - . 
-,~ ", 

o , 

SOLENOIDS 

SOCKETS 

PUSHBUTTON 
SWITCHES 

PROXIMITY CONTROLS 

EEM 1988 
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Stock Drive Products 
a DSG company .... 
2101 JERICHO TURNPIKE, NEW HYDE PARK. NY 11040· TWX: 510-223-0642 
PHONE: (516) 328-3300/328-0200 • FAX: 516-326-8827 

Stock Drive Products-founded by engineers provides unique ap
plication assistance in the form of detailed handbooks and cata
logs, In keeping with SDP traditions, this material provides very 
complete details on SDP products to help design engineers 
choose the products most applicable to their needs, It is an ac
cepted industry fact that SDP product quality is of the highest order 
as is SDP engineering assistance, Wherever possible, SDP encour
ages the use of standard products detailed in the catal9gs, How-

ever, expert advice is available for your special or custom require
ments by calling 516/328-0200, Ask for Application Engineering, 

STD-BUS 
MOTION CONTROL MODULES 

Control motor position, velocity or torque via 
RS-232, STD-BUS or local switch, Digital filtering, 
Ideal for robotics/automation, Commands in ASCII, 
Stepper control, linear or circular interpolation, Mi
crostep to 12,800 steps/rev, 8031 microprocessors, 
Microstep DAC controls 4 dc motors, A complete 
family of control modules, cards and boards avail
able off-the-shelf. Catalog TI-822, 

THIN DISC 
PM STEPPER MOTORS 

New technology stepper motors with samariuml 
cobalt permanent disc rotors, Up to 100KW/S 
power rate in 30, 50 & 70 mm diam, and step 
angles of 1,8° & 3,6° with peak holding/orque up to 
90 oz, in, Superior power rate to weight ratio, Weigh 
50"10 less than comparable motors, 

Permanent magnet motors for two and four phase 
operation, Step angles 7.5" & 15°, Holding torque 
from 1,0 upto 7,7 Ncm, Operate at 6, 120r 24Vdc 
and from -15°C to + 55°C, Mount in any fixed 
pOSition by means of expandable snap-on clip or 
screw Clip, Available with a wide range of 
gearheads, 

EEM 1988 

Send for your free copy of the extensive catalog of over 1,000 
standard motion control products including DC and AC motors 
(both direct and reduction drive), steppers, tachometers, 
gearheads and fans and off-the-shelf STD-BUS cards and motion 
control modules, Call 516/328-0200 or 328-3300, 

IRONLESS ROTOR 
DC MOTORS 

Permanent magnet ironless rotors provide up to 
90"10 efficiency and high powerlvolume ratios, 
Many standard models from 16 to 36 mm diam, for 
1.2 to 36 Vdc and up to 25,5 oz, in, 

DC TACHOMETERS 
& MOTORSITACHOMETERS 

Ironless rotor construction ensures maximum re
liability and performance, EMF constant 0,84 to 
13,5 V/1000 rpm, Typ, ripple (pk-pk); 6-10%, lin
earity & reversion error ± 0,1 %, Motor/tachs avail
able with speed reducers, 

OPTICAL ENCODERS 

Available in two standard sizes; 28 mm aD, with 
100-512 cycles/rev,; 56 mm aD, with 192-1024 
cycles/rev, Digital output compatible with lSTTl 
logic, two and three channels, Also available with 
integral motor, 

ACMOTORS 

Available as synchronous reversing or unidirec
tional types, Also hysteresis or induction types, A 
wide variety of standard sizes and torques up to 
1600 Ncm are available, For either 50 or 60 Hz 
operation and with Ul, VDE and CSA approval, 

For manufacturers' sales offices. see yellow pages 

DC GEARMOTORS 

Supplied in either of two basic styles either with 
integral iron less rotor dc motors and gearheads or 
as assembled motors and gearbox components, A 
very wide range of torque and gear ratios, 

AC GEARMOTORS 

Available in wide range of reduction ratios to fit all 
standard AC motors and with precision gears and 
permanently lubricated bearings to ensure quiet 
long life, With or without one or two way slipping 
clutches, 

MINIATURE DC GEARMOTORS 

Tiny precision iron less rotor dc motors with an inte
gral gearbox with a choice of reduction of 3,67 to 
2430; 1 of the 7200 rpm 2 or 4 Vdc motors, Motor 
torque is 0,072 oz, in, @ 2V (0,068 @ 4\/), Max, size is 
9mm wide x 15mmhigh x 21.8 1034.7 long, 
wt,: 10 to 13 grams, 

GEARHEADS/SPEED REDUCERS 

Precision construction in a variety of styles and 
ratios to fit most standard ac or dc motors, Ratios 
range from as littie as 4,0625:1 up to 360,000:1, A 
wide range of output torques are available, See 
catalog SDP-823, 

B·1259 
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.&CI-6/l~IfI® DC Stepping Motors 
Permanent magnet type stepping motors that provide high torque
per-pound and torque-to-inertia ratios_ Can be driven to speeds 
above 20,000 steps/second with low power input. Motors have 
Class B insulation and can be operated at an ambient temperature 
range of _40°C to +65°C. Continuous duty temperature is 65°C. 
Standard 1.8 degree step angle motors can be half-stepped or 

microstepped with accuracies of ±. 5% or ±. 3% noncumulative. 
Holding torque ratings from 53 to 5000 oz-in. To simplify instal
lation and connections, new quick-connect, plug-in. types are avail
able. Motors have no brushes, ratches or gear and use shielded ball 
bearings to ensure reliabil ity and long life. 

MINIMUM MINIMUM NOMINAL TYPICAL 
HOLDING RESIDUAL ROTOR TORQUE TO MAXIMUM MAXIMUM 

BASIC TORQUE,i2115, TORQUE,<s' INERTIA, INERTIA SHAFT OYERHANG THRUST 
MOTOR Ol-IN'ol OZ-IN LB·IN2 RATIO DIAMETER, LOAD, LOAD, 
SERIES (kg·em) (kg-em) (kg-em2) (RAD/SEC<) INCHES (mm) LBS (kg) LBS (kg) 

M061 53 1 0.04 32xl031J1 0.250 15 25 
(3,8) (0.07) (0,12) (6,35) - (6,8) (11,3) 

M062 100 1.4 0.08 30xl031J ' 
0.250 15 25 

(7,2) (0,1) (0,23) (6,35) (6,8) (11,3) 

M063 150 2.5 0.11 
33xl03l31 

0.250 15 25 
(10,8) (0,18) (0,32) (6,35) (6,S) (11,3) 

M091 ISO 2 0.23 15.6xl0313 ' 0.375 25 50 
(10,8) (0,14) (0,67) (9,53) (11,3) (22,7) 

M092 300 3.9 0.42 
17.2xI031J ' 

0.375 25 50 
(21,6) (0,28) (1,23) (9,53) (11,3) (22,7) 

M093 450 6.9 0.64 16.Sx1031J1 0.375 25 50 
(32,4) (0,5) (1,87) (9,53) (11,3) (22,7) 

Mill 625 6 1.34 
11.2x103iJ ' 

0.375 25 50 
(45) (0,43) (3,93) (9,53) (11,3) (22,7) 

M112-FD 1125 12 2.75 
9.SxIOJ '" 

0.500 25 50 
(81) (0,S6) (8,06) (12,7) (11,3) (22,7) 

M112·FJ 1125 12 2.75 9.8x10J )3' 
0.625 25 50 

(SI) (0,86) (8,06) (15,SS) (11,3) (22,7) 

M113 1550 20 4.1 9.lxIOJi11 0.625 25 50 
(112) (1,44) (12,0) (15,SS) (11,3) (22,7) 

MI72 2700 SO 21 3.lxl0J IJI 0.625 50 100 
(194,4) (3,6) (61,5) (15,88) (22,7) (45,4) 

(2) Both windings energized at rated current. ... 
(3) Calculated from holding torque in oz-;n and rotor inertia in oZ-in-sec2 (lb. in"'/24). 
(5) Values are subject to change without notice. Parameters used as part of a specification should be verified with the factory. 
(6) 'Operation below rated current will reduce torque and may degrade step accuracy. 

S&CJI-SII'IfI®AC Synchronous & Gearmotors 

Provide slow basic shaft speed synchronous with line frequency. Allow direct load coupling 
without gearing. Instantaneous starting, stopping and reversing eliminate clutching and 
braking. Simple single-pole, 3-position switch provides complete forward, reverse and off 
control. Will not overheat or be damaged if stalled. Starting and running currents nearly 
identical. Conventional motors have speeds of 72 and 200 rpm at 60 Hz and torque ratings 
from 25 to 1800 oz-in. 

New high torque models provide more power per frame size than any other synchronous 
motors. Types offered in NEMA frame size 23 and 34 with minimum running torque ranging 
from 60 to 420 oz-in. Shaft speed is 72 rpm at 60 Hz, 60 rpm at 50 Hz. AC gearmotor models 
offer torque ratings to 5000 oz-in and shaft speeds as low as 0.72 rpm at 60 Hz. All are 
designed for quick-connect, plug-in connection with optional mating connectors having 36 
in. minimum length leads. 

Wite or call for complete information. 

1-800-447·7171 (In Connecticut 1-8Q044.6.6262) 

~ Superior Electric :~:::,~i:'!~~.~:~ 06010 USA 

"V'" TEL:203/582-9561 TELEX:96-2446 TWX:710-454-0682 CABLE:SUPELEC FAX:203/584-1483 

8·1260 For manufacturers' sales offices, see yellow pages EEM 1988 
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Programmable Motion Controls 

• Less than 1/8 the size of conventional controllers 
• FulI- or half-stepping plus microstepping in the 3180 Series 
• Optional switch interface panels or hand-held programmers 

3180 Series Packaged Translators and Indexers - Provide maxi
mum power to SLO-SYN@ DC Stepping Motors. Translators have 
unique, proprietary current control method that improves speed/ 
torque characteristics of many motors. Outperforms existing 
drives for microstepping, full- or half-stepping. Available with 
optional oscillator/pulse generator for manual control. Oscillator 
can be used as a digital pulse source for speed control, manual set
up or final positioning. I ndexers are capable of full- or half-step, 
1/10 or 1/125 microstep. Store up to 400 lines of program using 
industry standard motion language (RS274). May be programmed 
or edited through parallel switch panel ports or RS232 serial ports. 
Have 2 programmable inputs and outputs, overtravel limit switches 
and integral power supply. 

Programmable Indexer/ Drive 
Modules - Operate applications 
from single repetitive index to 
400 lines. Up to 99 units can be 
daisy chained. Use industry 
standard motion language 
(RS274). Have 2 programmable 
inputs and outputs, overtravel 
limit switches. Programmed, 
edited and manipulated through 
parallel switch port or RS232 
serial port. Also packaged with 
power supply. 

• Full- or half-stepping in the 230 and 430 Series 
• Standard pulse and direction interface 
• Pulses may be either sourcing or sinking 
• Optically isolated inputs protect against noise 
• Optional heat sinks for heat dissipation 
• Greater performance, increased flexibility 

Drive Modules - Optically isolated 
20kHz chopper drives available in 2A 
and 3.5A per phase, 30VDC types. 
Can be operated at less than rated 
current. Use alone or as integral com
ponent on a PC board. Also available 
with heat sinks to dissipate heat and 
maintain drive integrity or packaged 
with power supply. 

Oscillator/Pulse Generator Drive 
Modules - Oscillators serve as 
an alternate pulse source for 
manual setup and final position
ing or as multiple range variable 
or constant speed drives. Can be 
remotely operated. All signal in
puts optically isolated for max
imum protection; have integral 
heat sinks. Also available as 
fu lIy enclosed packaged units 
with integral power supply. 
Easy connections. 

MDDUL VNX® & MIT AS® Motion Controls 

EEM 1988 

MODUL YNX@ Motion Controls -
Permit user to select the appropri
ate circuit cards suited to individual 
needs. Up to 6 axes can be operated 
from each controller with up to 
3.5HP available power. Controllers 
permit SLO-SYN DC Stepping 
Motors to be run at speeds to 
20,000 steps/second with minimum 
power input. User selectable TTL 
levels and types of interface needed 
from RC232C or IEEE488 to sim
ple switches. 

MITAS@ Programmable Motion Controllers - Available in pack
aged single- or two-axis systems. Controllers can be operated from 
the front panel, a remote device or from an RS232 terminal. Units 
with or without drives are also available housed in enclosures that 
comply with NEMA 12 specifications for use in industrial environ
ments. Single-axis systems have nonvolatile memory for storage of 
multiple programmed operations. User controls speed, move dis
tance and acceleration/deceleration rates. Two-axis systems are 
capable of up to 3.5HP. Controllers have nonvolatile memory that 
permits programming in feet, inches, meters and degrees and allow 
storage of multiple programs. 

For manufacturers' sales offices, see yellow pages 8·1261 
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Avalanche Photodiode: A photodiode 
that takes advantage of avalanche mul
tiplication of photocurrent. It is par
ticularly suited to low noise and / or 
high speed applications. 

Contrast: A noticeable difference in 
color, brightness, or other characteris
tics in a side-by-side comparison. 

Chrominance Contrast: The color con
trast between two adjacent surfaces of 
identical area, shape, texture, and lu
minance. The human eye is more sensi
tive to differences in color than it is to 
differences in brightness. 

Current Transfer Ratio: The ratio of 
an optocoupler's output current to in
put current at a specified bias. 

Dark Current: The leakage current of 
a photodetector with no incident light. 

Dominant Wavelength: The wave
length that is a quantitative measure 
of apparent color of light as perceived 
by the human eye. 

Infrared Radiation: The electromag
netic wavelength region between ap
proximately 0.75 and 100 micrometers 
longer than the wavelength of visible 
light. 

Interrupter (module): A device that 
produces an electrical output signal 
when an object breaks the light (visi
ble or invisible) between a light source 
and a photodetector. 

LIGHT 
SOURCE 

(EMITTER) 

PHOTO 

OBJECT 

L-_DE_TEr:CT=O=R=-___ -:OUTPUT 

Reflector module 

/? LED -®- (AND IRED) 
PHOTO-
DARLINGTON 

~.~~ ® DIODE ~ 

~ 

~ .~ } WITH BASE 
CONNECTION E 

PHOTO-

~w ,~,~ 

WITHOUT 
BASE CONNECTION E 

IRED: An infrared-emitting diode. See 
light-emitting diode. 

Light Current: The current that flows 
through a photo detector when it is ex
posed to radiant energy. 

Light-Emitting Diode (LED): A semi
conductor diode that emits incoherent 
light at its PN junction when forward 
biased. The light can be in the visible or 
invisible (infrared) wavelength region. 

Luminance Contrast: The observed 
brightness of a light-emitting element 
compared to the brightness of the "sur
round," an integral part of the device 
and inseparable from it. 

Optocoupler: A device that transmits 
electrical signals, without electrical 
connection, between a light source (in
put) and the receiver (output). The in
put is generally an LED; the output 
might be a photodiode, phototransis
tor, a photo-Darlington, etc. Some
times referred to as optoisolator. 

Peak Wavelength: The wavelength at 
the peak of the radiated spectrum of an 
emitter. 

Photo-Darlington: A light-sensitive 
Darlington -c"nnected transistor pair. 
The photo-Darlington has a very high 
sensitivity to illumination or radiation. 

OPTOCOUPLER 

~t ~~ --
WITH PHOTO-
TRANSISTOR OUTPUT 

t) C* --
WITH PHOTO-
DIODE OUTPUT 

Photodetector: A device that provides 
an electrical output signal when sub
jected to radiation in the visible, infra
red, or ultraviolet regions of the elec
tromagnetic spectrum. Photodiodes, 
phototransistors, and photo-Darling
tons are the most common type of 
photodetectors. 

Photodiode: A junction diode that is re
sponsive to radiant energy. Photodi
odes have a high degree of linearity 
between the input radiation and the 
output current, and faster switching 
speeds than phototransistors. 

Photothyristor: A thyristor whose 
switching action is controlled by light 
applied to the thyristor gate. 

Phototransistor: A light-sensitive tran
sister that delivers an electrical output 
proportional to the light intensity at its 
input. The low-level photo current that 
is generated is amplified by the current 
gain of the transistor. The base region 
(or gate in a FET) mayor may not be 
brought out as an external terminal. 

Point Source: A source with a maxi
mum dimension less than one-tenth the 
distance between sources and detector. 

Reflector (module): A device contain
ing a light source and a photo detector 
that detects any object that reflects 
light produced by the source back to 
the detector. 



3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

A NEW GENERATION OF HIGH 
PERFORMANCE EASY-TO-USE 
MOTION CONTROL PRODUCTS 

UMD-+ Unit=Motor+Driver 
Excellent High Speed 

Performance! 
Each of the UMD motor/drivers includes 
a self-contained compact chopper 
driver and precision stepping motor 
integrated into one convenient high 
performance package. The UMD driver 
is a stepping motor translator, driver 
and power supply aU-in-one, which 
has been factory adjusted to match 
the motor included in the package. 
This aU-in-one design and factory motor 
driver matching makes installation 
and hook up a snap. 

FEATURES: 

• Highly efficient chopper driver 
maintains high torque at high 
speeds 

• UMD Motor/Driver packages 
come in Holding torques from 
25 to 300 ozin. 

• User-friendly driver is factory pre
adjusted to match the motor 
included in the package for fast 
and easy set up. 

• Compact high-tech design uses 
custom ICs and MOSFET tech
nology for high power from a 
small package. 

STEPPING MOTOR PERFORMANCE DATA 
E IMu,uHO 266-011j 

~7 
~6 
0 - PULLOUT TORQUE g5 

'>C 

"'" 4 
\ \UMD 

3 ,\LlR \ 
2 

1 \ 
'\.. "-... 

0 100 1000 10.000 100.000 
STEPS/SECOND 

AVAILABLE UMD MOTOR/DRIVER PACKAGES 

Model Number 
Step Holding 

Angle Torque 

Single Double deg. oz-in N-cm Shaft Shaft 

UMD264-01 UMD264-01B 40.3 28.4 

UMD266-01 UMD266-01B 1.8 83.8 58.8 

UMD268-21 UMD268-21B 125 88.2 

UMD264M-31 UMD264M-31B 25.0 17.6 

UMD266M-E1.2 UMD266M-E1.2B 0.9 80 56.4 

UMD268M-E1.5 UMD268M-E1.5B 118 83.3 

UMD926H-M UMD296H-BA 
1.8 

150 106 

UMD299H-M UMD299H-M 300 212 

INTELLIGENT DRIVER-UI215GA 
The UI215GA "INTELLIGENT DRIVER" is a complete low
cost single-axis motion solution. Designed to be 
easy-t<rhook up - easy-t<ruse, there are no complex 
languages to learn. It is "programmed" by switch 
closures, which means Programmable Controller 
compatibility, and yet makes the UI215GA flexible 
enough to meet a wide variety of motion 
control applications. 

The UI215GA has everything built-in: from the 
microprocessor for pulse generation to the trans
lator and motor/logic power supplies. Because 
everything is contained in a 
single package, the UI215GA 
and DP-01 can be out ofthe box 
and up and running in minutes. 

The DP-01 Data Pack converts the UI215GA into a 
preset-indexer, repeating the same movement with 
each "start" signal. The "start" Signals can be issued 
by a PLC or a switch, or the UI215GA/DP-01 pair can 
be used as a stand-alone unit. 

The UI215GA is probably the best price/perform
ance single-axis motion solution available. It is avail
able from your local member of our nation-wide 
network of stocking SUPER VEXTA distributors. And best 
of.all, irs backed by Oriental Motor's award winning 
quality and century of manufacturing experience. 

FOR MORE INFORMATION CALL ORIENTAL MOTOR AT 
(213) 515-2264. 

FOR MORE INFORMATION CALL: LOS ANGELES (213) 515-2264; SAN JOSE (408) 988-2655; CHICAGO (312) 577-0310; NEW YORK (201) 882-0480 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1263 
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?).SYNEKTRON 
THE MariON CONTROL COMPANY 

Spindle Motors 

PIN 501005 PIN 501006 

PIN 501007 PIN 501008 

Custom designs available. Synektron D.C. Brushless Motors offer low 
acoustical noise, exacting runouts and ceramic 
or rare earth magnet material. In addition, you 
get U.S. engineering support and Far East 
manufacturing. 

Applications include computer peripherals 
(magnetic and optical), laser scanners and 
printers. 

PIN 

501005 
501006 
501007 
50100B 

MOTOR 
SUPPLY STALL START EMF CONSTANT ROTOR 

VOLTAGE TORQUE CURRENT CONSTANT (o}~n) INERTIA 
(V) (oz- in) (A) (V/krpm) (Ol - in 52) 

12 B.5 3.5 2.20 2.0 0.010 
12 3.4 1.5 2.34 1.5 0.003 
12 3.0 1.B 1.45 0.8 0.002 
12 0.7 0.5 1.22 0.6 0.002 

For more information about Synektron Spindle Motors and 
drives. write or call: 

D.C. NO-LOAD 
RESISTANCE INDUCTANCE SPEED DIAMETER 

(ohm) (mH) (rpm) (in) 

1.5 0.3 4700 1.5744 
2.5 0.5 4300 1.5744 
4.0 1.1 7000 0.9833 
5.0 0.4 68BO 0.9833 

9)..SYNEKTRON 
THE ManON CONTROL COMPANY 
12000 Southwest Garden Place 

';,'t,~~~~1s0~r:tfg2$&Wffl 

For manufacturers' sales offices, see yellow pages 

HEIGHT 
(in) 

2.39 
1.31 
lO9 
1.54 

3500 
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?}}.SYNEKTAON 
THE ManON CONTROL COMPANY 

Variable-Speed 
Brushless Motors and Drives 

PIN 501009 

PIN 501011 

Synektron variable-speed, brushless motors 
and drives save valuable space and reduce noise 
while increasing reliability and performance 
over brush motors. The control electronics are 
inside the motor package. 

A variety of control schemes are available to 

PEAK MOTOR 
OUTPUT SPEED MAX. SUPPLY RATED CONSTANT 
POWER RANGE mROUE VOLTAGE CURRENT (0:;:;) PIN (W) (rpm) (oz- in) (V) (A) 

501009 132 0-3000 92 9-20 DC 18 19.1 
501010 6.5 5800-6200 2.3 20 DC .55 1.6 
501011 50 4000-9000 10 115AC 1.3 2.43 
501012 180 0-1200 300 115AC 1.0 64.0 

PIN 501010 

PIN 501012 

optimize speed/torque requirements for various 
applications. Synektron motors feature outer
rotating rotors. This provides a positive means 
of magnet retention and increases flexibility in 
motor design and packaging. 

mROUE 
CONSTANT EFFICIENCY CONTROL MOTOR MOTOR SHAFT 
(0\ in) METHOD LENGTH DIAMETER DIAMETER 

(in) (in) (in) 

5.8 60-70% VOLTAGE 2.75 5.55 .31 
2.6 30% SPEED 1.65 3.30 .24 
14.6 55% SPEED 2.45 5.90 .31 
405 80-90% CURRENT 4.82 5.60 .50 

For more information, write or call: ?).SYNEKTRON 
THE ManON CONTROL COMPANY 

12000 Southwest Garden Place 

~~~~r:~&r:'tfg:]$6~~P 

For manufacturers' sales offices, see yellow pages 
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VERN1'I'ECH , 'TECHNOLOGY 

IN MOTION" 
Division of VERNITRON CORPORATION 

MOTORS/MOTOR GENERATORS 

~. OVER 1500 
, ........ STANDARD DESIGNS 

OR CUSTOM DESIGNED 
o YOUR REQUIREMENTS 

IHYSTERESIS SYNCHRONOUS MOTORS FOR LASER OPTICAL SCANNING POLYGON APPLICATIONSI 

VARIABLE FREQUENCY/SPEED BALANCED ROTORS SHAFT RUNOUT & FLATNESS 
300 RPM To 48,000 RPM .0001 oz. inch .0001" 

EXTENDED LIFE 
10 Years without Relubrication 

VOLTAGE RANGE 
2.0 Volts to 280 Volts 

THRU-BORE CONSTRUCTION 
Precision Rotor Bore 

ALL UNITS WITH AND WITHOUT GEARHEADS 
Servomotors 

Viscous Damped Motors 
Inertially Damped Motors 

Hyst~resis Synchronous Motors* 

SIZES 
BuOrd Size 5 (0.5" Dia.) to 
BuOrd Size 33 (3.250" Dia.) 

SPEEDS 
300 RPM to 48,000 RPM 
(Stepper Motors in Steps of 
7.5° 15° 45° and 90°) 

stepper lVIotors 
Motor Generators I Computing Motor Tachometers 

Integrating Motor Tachometers 
Rate Motor Tachometers I Spin (Gyro) Motors 

~ I 

FREQUENCY 
30, 50, 60, 80, 400, 420, 800, 
1000, and 1200 (Sine or Square 
Wave) Variable Frequency 
Motors are also standard at 
Vernitech 

Poles - 2, 4, 6, 8, 12 

VOLTAGES 
2.0 Volts to 280 Volts 

PHASES 
1, 2, and 3 
2, 3, and 4 (in 
Stepper Motors) 

CLUTCHES AND BRAKES 

PRECISION 
INSTRUMENT 

These units are manufactured primarily 
to· satisfy the high standards of Military 
requirements. Their above-standard 
quality is further emphasized by a high 
efficiency-to-size ratio. If precision is 
the need - then these are the instru-

PERMANENT 
MAGNET 

HYSTERESIS 
CLUTCH 

PMC Series 
Designed for applications requiring 
repeatable torque and long life. Units 
can be utilized to comply with OSHA 
safety regulations and as a fail-safe 
device to protect other expensive 
components. In the 1.5 in. diameter 
frame size-torque is factory adjust· 
able up to 8.5 oz. in. and can be held 
within 10% max., from unit to unit in 
speeds up to 10,000 R.P.M. Repeat
ability of torque level can be main
tained within ±1 %. 
The PMC series will operate over a 
temperature range of -65°F to 

ments for you. 2600F. 
Refer to sections 2440, 4750, 5500 for additional product list in s. 

FAIL SAFE 
BRAKES (SBF SERIES) 

DESIGN FEATURES 

D Braking action occurs when coil is 
de-energized, or power fails. 

D Unit is adjustable to compensate 
for wear. 

o Zero backlash armature with spring 
release. 

D Clamp-Lock hub for positive 
retention. 

D Stationary field coil- no slip rings 
or brushes. 

D Fast response time. 

MANY INDUSTRIAL TYPES AVAILABLE 

V'"Bl~N 1'1'BlC:S: 300 Marcus Blvd., Deer Park, NY 11729 
'}16-586-5100' TWX 510-227-6089' FAX 516-242-7940 

EEM 1988 For manufacturers' sales offices, see yellow pages 8-1267 



3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 

® VIRIIIROI CONTROLS 
1601 Precision Park lane • San Diego, CA 92073· (619) 428-5581 TWX: 910-322-1862 FAX: 619-428-5090 

Vernitron Controls is a leading supplier of Mil-Spec 
synchros and resolvers, and is a primary source for 
the more sophisticated, ultra-high-accuracy single, 
dual and multi-speed pancake-type componentry 
consistent with today's state of the art. 

Vernitron Controls operates from a modern 60,000 
square foot facility located on 4.6 acres in San 
Diego, California, specifically designed for the 
manufacture of electromagnetic devices; 

Vernitron Controls has supplied products for such 
. programs as Harpoon, TOW/-Cobra, FVS, A-6, Tri
dent, Phalanx, Leopard II, 00963, CG47, and many 
more. Vernitron Controls' products are also found 
in many areas of industrial applications, including 
robotics, automatic machine tools, and computer 
disk drives. 

Product Lines from Vernitron Controls 

Standard Mil-Spec Synchros and Resolvers Hi-Accuracy 
Multispeed Pancakes Size 8 - Size 45 

Torqsyn Remote Positioners 
Analog or Digital Input 

Other Products: 

Custom Subsystem Designs 

limited Angle 
Brushless Torque Motors 

Custom Electronics 

• Digital Resolver ( single turn absolute encoder, 16·bit output) 
• 50 VA Solid State Synchro Amplifier 
• RVDT 
• Segment Resolver 

8·1268 For manufacturers' sales offices, see yellow pages EEM 1988 



3700 ELECTRO OPTICAL EQUIPMENT (EXCL FIBER OPTICS) - 3700 

Arnperex® PHILIPS SEMICONDUCTORS 

OPTOCOUPlERS, INFRARED SENSORS, & 
A NORTH AMERICAN PHILIPS COMPANY 

SLATERSVILLE DIVISION 
TEMPERATURE SENSORS 
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OPTOCOUPLERS-tase Slyle SOT-90B 

CTR VCE (Sat) toNiloFF VBR CTR VCE (Sat) toNiloFF VBR 
% @IF @ VCE VISO max@IF@lc Ic @ Vee @ RL min % @IF @VCE VISO max @IF@lc Ic @ Vce @ RL min 

Type min rnA V VAC V mA mA "S@ mA V n V Type min rnA V VAC V mA rnA "S@ mA V n V 

General Purpose Transistors High Voltage Transistors 

4N25 20 10 10 2,500 0.5 50 2.0 3/3 2 10 100 30 4N38 10 10 10 1,500 1.0 20 4.0 5/5 2 10 100 80 
4N25A 20 10 10 1,775' 0.5 50 2.0 3/3 2 10 100 30 4N38A 10 10 10 2,500 1,0 20 4.0 5/5 2 10 100 80 
4N26 20 10 10 1,500 0.5 50 2.0 3/3 2 10 100 30 CNY17-1 40-80 10 5.0 4,400' 0.3 10 2.5 5/5 2 10 100 70 
4N27 10 10 10 1,500 0.5 50 2.0 3/3 2 10 100 30 CNY17-2 63-125 10 5.0 4,400' 0.3 10 2.5 5/5 2 10 100 70 
4N28 10 10 10 500 0.5 50 2.0 3/3 2 10 100 30 CNY17-3 100-200 10 5.0 4,400' 0,3 10 2.5 5/5 2 10 100 70 
4N35 100 10 10 3,550 0,3 10 0,5 7/5 2 10 100 30 CNX38U 70-210 10 10 4,400' 0.4 16 2,0 5/5 4 5 100 80 
4N36 100 10 10 2,500 0,3 10 0,5 7/5 2 10 100 30 Darlingtons 4N37 100 10 10 1,500 0.3 10 0,5 7/5 2 10 100 30 
HllAl 50 10 10 2,500 0.4 10 0,5 3/3' 2 10 100 30 Hl1S1 500 1 5,0 2,500 1.0 1 1 125/100 10 10 100 25 
HllA2 20 10 10 1,500 0.4 10 0,5 3/3' 2 10 100 30 H1182 200 1 5,0 2,500 1.0 1 1 1251100 10 10 100 25 
HllA3 20 10 10 2,500 0.4 10 0.5 3/3' 2 10 100 30 H81183 100 1 5.0 2,500 1.0 1 1 125/100 10 10 100 25 
Hl1A4 10 10 10 1,500 0.4 10 0.5 3/3' 2 10 100 30 Hl18255 100 10 5.0 1,500 1.0 50 50 125/100 10 10 100 55 
Hl1A5 30 10 10 1,500 0.4 10 0.5 3/3' 2 10 100 30 MCA230 100 10 5.0 3,550 1.0 50 50 5/100 105 5 100 30 
MCT26 6 10 10 4,400' 0.5 80 1.6 3/3' 2 10 100 30 MCA231 200 1 5.0 3,500 1.2 10 50 51100 105 5 100 30 
MCT2 20 10 10 4,400' 0.4 16 2.0 5/10 note 4 30 MCA255 100 10 5.0 3,550 1.0 50 50 5/100 105 5 100 55 
CNY57U 20 10 0.4 4,300 0.4 10 2.0 3/3 2 5 100 30 CNX48U 500 1 1.0 4,400' 1.0 5 10 5/30 note 6 30 
CNY57AU 40 10 0.4 4,300 0.4 10 4.0 3/3 2 5 100 30 4N29 100 10 10 4,400' 1.0 8 2 .7/25 note 7 30 
CNX35U 40-90 10 0.4 4,400' 0.4 10 2.0 3/3 2 5 100 30 4N30 100 10 10 4,400' 1.0 8 2 .7/25 note 7 30 
CNX36U 80 10 0.4 4,400' 0.4 10 4.0 7/5 2 5 100 30 4N31 50 10 10 4,400' 1,2 8 2 .7/25 note 7 30 
CNX39U 60-90 10 0.4 4,400' 0.4 10 2.0 5/4 2 5 100 30 4N32 SOO 10 10 4,4002 1.0 8 2 .7/35 note 7 30 
CNX62 40 10 4 4,400' 0.4 10 4.0 3/3 2 5 100 50 4N33 500 10 10 4,4002 1.0 8 2 ,7/35 note 7 30 

PYROELECTRIC INFRARED SENSORS (CERAMIC) Note: 1 VRMS; 2 = Vae; 3 - tRISE/tFALL; 4 IF (15 MA, Vee5V, RB100kO, RL2kO); 
5 = IF; 6 = IF (lmA, Vee5V, RBE1MO, RL1000). (Note); 7 =IFl200mA; Vee = toV, 

Oper. Voltage: 3-10, Freq, Range: O.l-20Hz RL = 1800), 
Noise Field 

I PTe (Positive Temp CoeHicient) SILICON PLANAR TEMPERATURE SENSORS Spectral Peak! Peak of 
Response Peak Sgnl View Tbennal 

Type Plcg I'm "V "V (deg) Temp R Time Cnst 

RPW100" TO-5 6-14 25 BOO 135 Tol Range @25"C (Seconds) TC 

Dual Daylite Type Plcg ±% "C n Air Liquid %f'C 

Series Fi~er KTYB1-110 TO-92 1 -55+150 lk 50 5 0.75 
Opposed Silicon KTY81-120 TO-92 2 -55+ 150 lk 50 5 0,75 

Window KTY81-210 TO-92 1 -55+150 2k 50 5 0,75 
RPY222" TO-5 6-14 26 890 115 KTY81-220 TO-92 '2 - 55+ 150 2k 50 5 0,75 
Series Oaylite KTY83-110 00-34 1 -55+175 lk 40 1 0,75 
Conn. Filter 

I 
KTY83-120 00-34 2 -55+ 175 lk 40 1 0,75 

Inter- Silicon KTYB4-130 00-34 3 0+300 lk 40 1 0,75 
digitated Window 

I 
KTYB4-150 00-34 5 0+300 lk 40 1 0.75 

pairs KTY85-110 SOO-80 1 -25+125 lk 20 1 0.75 
KRX10'# Low 6-14 25 930 140 KTY85-120 SOO-80 2 -25+125 lk 20 1 0.75 
Dual Profile Oaylite KTYB5-150 SOO-80 5 -25+1,25 lk 20 1 0,75 
Element MO-81 Fi~er KTY86-205 VO-59 5 - 55+ 175 2k 30 1 0.75 
Series Silicon 
Opposed Window 
KRX11# Low 6-14 30 850 140 
Dual Profile Optim. 
Element MO-81 Uncoated See Philips Power Semiconductors in Vol. A, 

Silicon 
Window Section 4800 and Liquid Crystal Displays (LCDs) 

Single element types in Vol. 8, Section 2450. 
RPY109# TO-5 1-15 15 385 110 
P5062# TO-5 8-14 20 480 110 

"For passive IR intruder alarms & critical motion sensing. 
#For passive IR sensing (light sw., etc,) 

GEORGE WASHINGTON HWY_, SMITHFIELD, RI 02917, 401/232-0500, FAX 401/232-0505, TWX 710-381-8808. 
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OPTOELECTRONIC DEVICES 
CLAIREX MAKES THEM ALL! 

PHOTOCONDUCTIVE 
CELLS 

Clairex offers a complete line of cells with 
spectral response in the visible and near 
infrared ranges. Units are available in a 
variety of sizes, in plastic, metal or glass 
packages with varying resistance and vol
tage combinations. 

PHOTODIODES 
A series of silicon planar photodiodes that 
may be operated in either the diode or 
voltaic mode as well as a series of 
monolithic integrated circuits for use as 
silicon digital output detectors. 

OPTOISOLATORS - OPTOCOUPLERS - PHOTOMODS ® 

These three terms are used interchangeably to 
describe a device that utilizes a high quality, 
long-life light source with a photodetector in a 
single, light-tight encapsulated or hermetic 
package. Variations in output of the light 
source produce changes in the output of the 

photodetector. Thus the input and output cir
cuits are isolated from each other electrically, 
Clairex offers a line of standard units with a 
variety of electrical characteristics in a variety 
of packages, as well as engineering assistance 
to produce custom units. 

PHOTOTRANSISTORS 
Clairex manufacturers several generic se
ries of phototransistors in plastic and her
metically sealed packages that can be pro
duced with or without lenses. In addition, 
custom units can be produced to meet 
your specific requirements. 

PHOTODARLINGTONS 
Standard and custom photodarlingtons are 
also available in the same variety of pack
ages as transistors, 

OPTICAL INTERRUPTERS 
Optical interrupters are similar to optoisolators 
in that they contain a photodetector and a light 
source with an air gap between the two so that 
a light beam can be interrupted by a mechani-

OPTO ARRAYS 

cal device. Clairex offers a wide variety of 
packages, mountings, and configurations with 
a variety of electrical characteristics in each 
package. Custom units available too. 

OPTO CHIPS 

un 
Clairex welcomes inquires for custom de
signed arrays of emitter and sensor chips. 
We supply arrays positioned in precise pat
terns or multiple chip patterns designed 
with close and precise spacing and with 
multiple lead headers, ceramic or PC board 
substrate or with molded boards and hous
ings. 

Clairex offers a broad range of standard 
designs of photovoltaic, photo do ide 
phototransistor, and photodarlington 
chips. Custom chip design capabilities 
also exist All chips have gold backing suit
able for either eutectic or conductive epoxy 
ohmic die attachment 

8-1270 

LIGHT EMITTING DIODES 
Clairex supplies a series of LED's that are at 800 nanometers and others at 940 
designed for a variety of optoelectronic nanometers. Selection of the proper unit 
applications, Some units are designed to depends upon the application. 
emit light in the visible red spectrum, some 

CLAIREX ELECTRONICS, A Division of Clairex Corporation 
560 South Third Avenue, Mount Vernon, NY 10550 

Telephone (914) 664-6602 Fax: (914) 664-6449 

For manufacturers' sales offices, see yellow pages EEM 1988 



3700 ELECTRO-OPTICAL EQUIPMENT (EXCLUDING FIBER OPTICS) 

• Photoconductive Cells 
• Interrupter Switches 
• Phototransislors and 

Photodarlingtons 
• Selenium Photovoltaic Cells 
• Vactrols (Opto-Isolators) 
• Standard Silicon and Blue-Enhanced Photovoitaic Cells, Blue-Enhanced Photodiodes, and PIN Photodiodes 

RETROREFLECTIVE & INTERRUPTER SWITCHES (SLOTTED) 
Standard and custom optical SWitches-infrared GaAs LED and silicon photo
transistor interrupters available in sealed housing of I-A transmitting plastic or 
opaque plastic with open apertures. Three retro styles: arrow, TO-tB, and cubic. 

PHOTOCONDUCTIVE CEllS 
Vactec light dependent resistors (LOR's) are available In three hermetic enclo
sures (TO-18. TO-5. TO-8) and 4 ceramic types. Ceramic types have automati
cally Inserted wires which insure perfect contact integrity. Six materials of CdS. 
CdSe and CdSeS-CdS mixtures with spectral response peaks from 565-735 nm. 
Each material has a variety of sensitivities to satisfy all requirements. 

SILICON PHOTOVOLTAIC CELLS 
Three processes: BLUE ENHANCED. LOW CAPACITANCE. STANDARD SOLAR. 
All available In a variety of hermetic. ceramic. as chips. or with flying leads. The 
BLUE ENHANCED cells are unique large area detectors with high U-V sensitivity 
to as low as 200 nm. Almost non-existent U-Venhancement effect with stability 
equivalent to high quality photodiodes. LOW CAPACITANCE cells have 
fast response less than 15~S with 10KQ load. The high shunt impedance 
is desirable for driving amplifiers. SOLAR cells have high Voc at low 
illumination (typ 200mV at 05mW/cm') Linear over wide Illumination 
range. 

PHOTOTRANSISTORS - LED'S - PHOTODARLINGTONS -
LIGHT ACTIVATEO SWITCHES (LAS) 
Phototransistors and photodarlingtons are NPN passivated-4 chip sizes of 25, 40, 
50, and 60, mil square in TO-t8, ceramic, coaxial, and lateral (side looking) pack
ages_ High light current at very low drive current ideal for instrumentation applica
tions_ GaAsl-R LED's with excellent stability in TO-18, T-l, T-j3f, , lateral packages. 
LAS (light activated switches) have high sensitivny wnh Schmitt Trigger output. 
New-high power GaAlAs I-R LED's in TO-18, T-1, T-j3f, packages. 

PHOTOOIOOES 
BLUE ENHANCED photodiodes are extremely low dark current deVices With 
excellent response In the U-V. Less than tOpA (10) for small chips. Large 
area diodes (VTB505t) t48mm' active area with 12A/(W/cm'l at 365nm 
and 10 of 250pA max. FAST photodlodes have low capacitance Use With 
reverse bias for fast response time and excellent linearrty. Ideal for 
remote I- R sensor digital controls 

VACTROLS 
Optical couplers using LED·s. neons. or incandescent lamps as the emitter and 
Vactec photoconductive cells (LOR's) as the detector. For noiseless switching 
and signal monitors for audio Neon types to sense telephone ring. LED types for 
triac gate control. tncandescent types for low cost true RMS sensor as voltage 
regulator or control of constant wattage healer. Five package types include 2 
hermetiC. 

SELENIUM PHOTOVOLTAIC CEllS 
Large area detectors for direct meter drive or in conlunction with amplifier 
Spectral response peaks at 575 nm and IS close to visible response. 
Available with integral 8102 filter to match standard observer curve (CIE) 
Available in many flat or round cells with or without leads - also in 9 
package styles including 2 hermetic. 

WRITE FOR CUSTOM DETECTORS OR ASSEMBLIES ALL PRODUCTS 

3700 

EGc.G VACTEC 10900 Page Blvd .• SI. louis, Mo. 63132. (314) 423-4900· TWX 910-764-0811· FAX (314) 423-3956 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1271 
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JHJ JJ'~'CTR~n~~SION OPTICAL SWITCHES 

8-1272 

Box 5000 
1495 Steiger Lake Lane 
Victoria, MN 55386 
Phone: 612-443-2500 
FAX: 612-443-2668 

OPTICAL 
SWITCH 
APPLICATIONS 

OPTICAL 
SWITCH 
FEATURES 

CUSTOM 
OPTICAL 
SWITCHES 

HEI CUSTOM 
APPLICATION 
EXPERIENCE 

HEI has been designing and building optical switches and 
assemblies to the strictest industrial and military standards for 20 
years. Today HEI produces standard optical switches in seventeen 
basic configurations with over 100 variations, including direct 
replacement parts for most industry standard switches. 
The company is also a leader in designing and building custom 
optical switches for special application requirements. Compact, 
accurate and dependable HEI optical switches are suitable for any 
optical switching application. 

• Optical Encoding • Counter Circuits 
• Limit Switching • Flow Metering 
• Paper Tape Readers • Precision Position Detection 
• Paper Passage Detector • End-of-Tape Detection 
• Rotational Speed Monitoring 

• Over 100 packaging and • Pin or Wire Leads (12-in. 
electrical variations standard) 

• TTL, DTL, CMOS and Analog • Variety of Gap Sizes 
Outputs • Special Aperture Designs 

HEI also offers complete custom 
design and build services. From 
prototype to final production, HEI 
engineers assist customers in 
development of reliable and eco-
nomical designs. The HEI custom 
optical switch process offers 
design options to customers in 
four categories. HEI engineers 
assist in setting specifications, 
and then develop prototypes for 
application testing. 

Mechanical-
selection of housing size and 
format, mounting detail 

Electrical-
signal characteristics, input! 
output requirements 

Optical-
number of channels, light 
frequency, aperture size, 
sensor distance 

Interface-
lead length-pin, wire or 
connector 

• Photo Arrays .Card and Tape Readers 
• Vertical Format Readers • Drip Sensors 
• Optical Encoders • Precision Position Sensing 
• End-of-Tape Sensors • Indexing 
• Ribbon Edge Sensors • Linear Measurement 

For manufacturers' sales offices, see yellow pages EEM 1988 



3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

PARTIAL LIST OF 100 SWITCHES 
Characteristic ICON IC OFF tON t OFF VCE(SAT) VF(LED) 

Test VCE} As VCE IF= 20mA IC IF 
IF Shown As Shown As Shown Conditions RL = 1k n As Shown 
RL=O IF=O IF=35mA 

Units mA V nA V IJ5 V mA V mA (SAT) 

(td+t,l (t.,+t,l 

HEI MIN TYP IF VCE TYP VCE TYP TYP MAX Ic MAX IF 

PKG13 10501 .5 1.0 35 5 <100 5 200 300 .4 .5 1.5 40 

• 
*10503 .5 1.0 35 5 <100 5 200 300 .4 .5 1.5 40 

10509 1.5 2.0 35 5 <100 5 350 350 1.0 .5 1.5 40 

*10511 1.0 2.0 35 5 <100 5 350 350 1.0 .5 1.5 40 

'\ 10513 3.0 4.5 35 5 <100 5 20 120 <'1 .5 1.5 40 

*10515 3.0 4.5 35 5 <100 5 20 120 <'1 .5 1.5 40 

PKG14 10502 .5 1.0 35 5 <100 5 200 300 .4 .5 1.5 40 

" 
*10504 .5 1.0 35 5 <100 5 200 300 .4 .5 1.5 40 

10510 1.0 2.0 35 5 <100 5 100 250 1.0 .5 1.5 40 

*10512 1.0 2.0 35 5 <100 5 100 200 1.0 .5 1.5 40 

10514 3.0 4.5 35 5 <100 5 15 150 <'1 .5 1.5 40 

*10516 3.0 4.5 35 5 <100 5 15 150 <'1 .5 1.5 40 

PKG15 10517 Nl 2.0 5 N2 5 10 50 <'1 .5 1.5 40 

• 
*10519 Nl 2.0 5 N2 5 10 50 <'1 .5 1.5 40 

10529 Nl 4.5 5 <100 5 20 120 <'1 .5 1.5 40 

*10531 Nl 4.5 5 <100 5 20 120 <'1 .5 1.5 40 

*10535 Nl 2.0 5 N2 5 10 50 <'1 .5 1.5 40 

PKG16 1051S Nl 3.0 5 N2 5 15 40 <'1 .5 1.5 40 

U *10520 Nl 3.0 5 N2 5 15 40 <'1 .5 1.5 40 

10530 Nl 4.5 5 <100 5 15 150 <'1 .5 1.5 40 

*10532 Nl 4.5 5 <100 5 15 150 <'1 .5 1.5 40 

*10536 Nl 3.0 5 N2 5 15 40 <'1 .5 1.5 40 

PKG17 10701 1.0 2.5 35 5 <100 5 20 250 .5 .5 1.5 40 

t 
.5 1.0 150 250 

10702 2 4.5 35 5 <100 5 25 350 1.0 .5 1.5 40 
2 3.0 250 300 

10703 4.5 4.5 35 5 <100 5 10 SO .1 .5 1.5 40 

,\ 2 4.5 40 SO 

10704 Nl [~ 5 N2 5 50 25 .1 .5 1.5 40 
3.0 50 35 

10710 1.55 50 

THE HEI QUALITY COMMITMENT 

HEI has instituted a statistical process manufacturing control 
system to insure that each component meets performance 
specifications dependably and consistently. The company performs 
100-percent electrical inspection of every device before shipment. 
As a result of these quality assurance processes HEI has been 
qualified as a dock-to-stock supplier by a number of original 
equipment manufacturers. 

H3] H'~'CTR~nf?v ~s ION 

BV BV Ic GAP .2 Output CEO ECO fti 
E 
GI .c ... 
til 

V mA IN. 

MIN MIN MAX NOM 

20 5 5 .060 12 Transistor 

20 5 5 .060 12 Transistor 

20 5 5 .060 13 Darlington 

20 5 5 .060 13 Darlington 

25 5 10 .060 14 Amplifier 

25 5 10 .060 14 Amplifier 

20 5 5 .200 12 Transistor 

20 5 5 .200 12 Transistor 

20 5 5 .200 13 Darlington 

20 5 5 .200 13 Darlington 

25 5 10 .200 14 Amplifier 

25 5 10 .200 14 Amplifier 

30 5 50 .060 15 Schmitt 
Trigger 

30 5 50 .060 15 Schmitt 
Trigger 

25 5 50 .060 16 Dual 
Amplifier 

25 5 50 .060 16 Dual 
Amplifier 

30 5 50 .060 17 Dual 
Schmitt 

30 5 50 .200 15 Schmitt 
Trigger 

30 5 50 .200 15 Schmitt 
Trigger 

25 5 50 .200 16 Dual 
Amplifier 

Dual 25 5 50 .200 16 Amplifier 

30 5 50 .200 17 Dual 
Schmitt 

25 5 15 ~ 
.500 

12 Transistor N3 

20 5 30 ~ 
.500 

13 Darlington N3 

25 5 100 ~ 
.500 

14 Amplifier N3 

30 5 50 ~ 15 Schmitt 
.500 Trigger N3 

LED 

~ * 12-inch 
2S-AWG wires 

. ""'···,';".c:>, custom lengths 
, avaJiable 

Nl Schmitt trigger typical switch 
threshold (IFliedl) mA 

N2 Schmitt trigger quiescent 
current = 1.2mA TYP. 

N3 10710 was used as the light 
source IF = 35mA VCE = 5V 

Standard Aperature .060 GAP .010 x .040" 
Standard Aperature .200 GAP .020 x .040" 

ENVIRONMENTAL SPECIFICATIONS 
Operating Temperature 0-70°C 
Storage Temperature -40-+S0°C 

BOX 5000 1495 STEIGER LAKE LANE VICTORIA MN 55386 PHONE: 612-443-2500 FAX: 612-443-2668 
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nllbehlaorler 
JltKssoclmes 

3700 

P.O. BOX 550 
STANDISH, ME 04084 

(207) 727·3248 

FIBER OPTIC PHOTOELECTRIC 
SENSOR CABLES 

TRANSMISSION VS WAVELENGTH 

New line of fiber optic sensor cables allow photoelectric sensing in con
fined areas where space prohibits conventional emitters and detectors. 
Electrical isolation is provided for access into explosive or wet 
environments. Fiber optic sensor cables are compatible to standard PC 
board active device mounts and bulkhead receptacles allowing all elec
tronic components. to be mounted on the PC board. Proximity type sen
sors combine emitter and detector into a homogenous .032" or .062" 
active diameter. 

Specifications: 
Transmission: 600 to 700 dB/Km 
Numerical Aperture: 0.56NA 
Acceptance Angle: 68° 

Operating Temperature: 
-40°F to +225°F 

Outside Diameter of Cable: .125" 
Minimum Bend Radius: .25" 

REFLECTIVE TYPE 

c::::::::(]lllIIllIlllDOJIlllllOI============:l;~'---....J..1 ~ 

OPPOSED TYPE 

~~UUQUu==========Jc=~==========~mmDrnm®[[~t=~ ~. 

~1~1I0~UO~==========~~ 

B·1274 For manufacturers' sales offices, see yellow pages 

WAVELENGTH (MICRONS) 

.062 

.tm 

.062 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

OPTOELECTRONIC ASSEMBLIES 

PHOTO INTERRUPTER ASSEMBLIES ROTARY ENCODER FLEX CIRCUITS 

CERAMIC PCB'S 

REFLECTIVE SWITCHES 

ASSEMBLIES 
Emitting Materials Detector/Solar Cells Package Styles 

Wavelength* 
Materials nm Colour 

typo 

GaP/GaP 555 Pure green Photo Diodes (General Category Types) 
GaP/GaP 568 Yellow green Photo Transistors Flex Circuits 

(Standard or Ultra) Photo Darlingtons Glass FR4 Types 
GaAsP/GaP 585 Pure Yellow Solar Cells PCB Ceramic 
GaAsP/GaP 610 Orange Plastic Assemblies 
GaAsP/GaP 635 High Efficiency Red 
GaA IAs/GaAs 660 Ultra Red 
GaA IAs/GaA lAs 660 Super Ultra Red 
GaP/GaP 700 Red 
GaAIAs 820 Infrared 
GaAIAs 830 Infrared 
GaAIAs 880 Infrared 
GaAs 940 Infrared 

* Sorting for Additional Wavelengths Available. 

MARKTECH INTERNATIONAL 120 BROADWAY. MENANDS, NY 12204 • 518/436-5865 
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3700 ELECTRO-OPTICAL EQUIPMENT(EXCL. FIBER OPTICS) 3700 

OPTOELECTRONIC EMITTERS 

MULTI-CHIP VISIBLE 
AND INFRARED EMITTERS 

PLASTIC PACKAGED VISIBLE 
AND INFRARED EMITTERS 

VISIBLE LED ARRAYS 

RESIN/CERAMIC STEM VISIBLE 
ANO INFRARED EMITTERS 

FIBER OPTIC EMITTERS 

INFRARED LED ARRAYS 

EMITTERS 

SURFACE MOUNT VISIBLE 
AND INFRARED EMITTERS 

HERMETIC METAL CAN EMITTERS 

VISIBLE BAR GRAPH ARRAYS 

Emitting Materials Package Styles 
Wavelength* 

Materials nm Colour 
typo 

GaP/GaP 555 Pure green Plastic Epoxy (All Variations Including) T-1. T- 13/4, 
GaP/GaP 568 Yellow green Axial, Side View. Truncated, Flat Top, Rectangular, 

(Standard or Ultra) Tapered, Concave 
GaAsP/GaP 585 Pure Yellow Metal Can (All Variations Including) TO-18, TO-46, 
GaAsP/GaP 610 Orange (Hermetically Sealed or Drip Lens), Pill Package 
GaAsP/GaP 635 High Efficiency Red 
GaA IAs/GaAs 660 Ultra Red Arrays - All Variations 
GaA IAs/GaA lAs 660 Super Ultra Red Ceramic- (All Variations Including) 3mm,4mm 
GaP/GaP 700 Red 
GaAIAs 820 Infrared Surface Mount-SOT-23, SOT-89 
GaAIAs 830 Infrared 
GaAIAs 880 Infrared 
GaAs 940 Infrared 

. * Sorting for Additional Wavelengths Available. 

MARKTECH INTERNATIONAL 120 BROADWAY. MENANDS, NY 12204 • 518/436-5865 
8'1276 For manufacturers' sales offices, see yellow pages EEM 1988 



3700 ELECTRO·OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

PHOTO DETECTORS/SOLAR CELLS 

PCB PHOTO DIODE ASSEMBLIES SOLAR CELL ASSEMBLY PLASTIC PACKAGED 
PHOTO DETECTORS 

CERAMIC STEM PHOTO DIODES 

AVAILABLE IN: 
PHOTO DIODES 0 PHOTO TRANSISTORS 

PHOTO DARLINGTONiS 0 PHOTO IC'S 0 SOLAR CELLS 

PHOTO DETECTORS/SOLAR CELLS 
Package Styles 

Plastic Epoxy Package (All Variations Including T-1. T-I ,¥!, Axial, Arrays -All Variations 

Side View, Truncated, Concave, Rectangular, Tapered, Flat Top 
Ceramic (All Variations Including) 3mm, 4mm 

Metal Can -(All Variations Including) TO-5, TO-IB, TO-46, DIP Package-All Variations 
TO-39, TO-56, TO-92 

Pill Package 

MARKTECH INTERNATIONAL 120 BROADWAY. MENANDS, NY 12204 • 518/436-5865 
EEM 1988 For manufacturers' sales offices, see yellow pages 8·1277 
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345 Industrial Blvd. 
McKinney, Texas 75069 
(214) 542-9461 

H 
OZO(O.5ISQTVP--l1-

K-8710 

1, EMITTER 2. COLLECTOR K-51 00 

K-5250 

'5011VOIM1~tD··Z3S(!'.91)NOIl 

~ 
.. ".' ... "" ~ .,,,,,,,,.,,,,,"", 

S:iJ L::V ,""" . ~~: 
,.,,""" J, ".l-j #",-"".""" 
.~:3':WQIAm .-WU!i1 '(~IO'ili Y 

mlDiI 

K-6250 

Coupled Electrical Characteristics 

Device On State Output Current 
IF = 20mA, VCE = 10.0V 

MIN lYPlCAL UNIT 

K-8102 
K-8105 SOO 1300 pA 

K-8170 
K-81 02 SOO 1400 pA 

K-8170 200 1S00 /LA 

Available with wires attached and various apertures on sensor. 

• ,: / 

~:!ll:l:I"""""~l ilI:lll: 

.... ".",."..rm JL~Ll' 
mt014I m{j,UJ~IA 
1l15(D181 SQ1Yl' .mltRl 

1. EMITTER 2. COLLECTOR 

r-t-"'.'""" ! I ICUlrn) 

~
l 

:' .11ClHJl 
D -':(1 

j .015 (D,381 
:mOl 

1. EMITTER 2. COLLECTOR 

5IlII112.}OjMIN 

Coupled Electrical Characteristics 

Device On State Output Current 
IF = 40mA VCE = S.OV. d = 0.1S" 

MIN 1YPICAL UNIT 

K-871 0 200 SOO pA 

K-8720 100 3S0 pA 

Available with wires attached. 

Phototransistors , DeVice Light @VCE=S,OV Current 

MIN H = mW/cm2 

K-S100 1.SmA S 

K-S2S0 4.0mA S 
K-6500 K-5500 

K-SSOO O.SmA 20 

I<-S550 1.0mA 20 

Infrared Light EmiHing Diodes 

Device Output Forward 
Power Current 

MIN IE 

K-6550 K-5550 K-61 00 0.3SmW SOmA 

K-62SO 3.00mW 100mA 

K-6500 O.SmW 20mA 

K-65S0 O.SmW 40mA 

Other electrical and mechanical devices available as standard 
products from Optek. Write for the Oplek catalog for other standard products. 

8·1278 For manufacturers' sales offices, see yellow pages EEM 1988 



3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

tt{EC NEC Electronics Inc_ 
401 Ellis St., Mountain View, CA 94039' 415/960-6000 

OPTOELECTRONIC PRODUCTS-LED/PHOTO COUPLERS, TRANSISTORS, INTERRUPTERS AND DIODES 
Acousto-Optic Modulators 

Wavelength Active Center Carrier Rise Time DC Contrast 
Devices Description (nm) Aperture (mm) Frequency (MHz) (Typ.)' Ratio 

008802 Driver 442/633/488 2 80 170 ns 1000:1 
008810 Acousto-Optic Modulator 442/633/488 2 80 < 170 ns > 1000:1 
008811 Acousto-Optic Modulator 442/633/488 1 80 <40ns > 1000:1 
008813 Acousto-Optic Modulator 442/633/488 1 140 < 15 ns > 1000:1 
008823 Acousto-Optic ModulatorlOriver 442/633/488 2 80 <50 ns > 1000:1 

·Contact Manufacturer 

Gas Lasers 

Wave Model Power Beam Diameter Beam Divergence Applicable 
Type length Polarization Number (mW) (mm) (mrad) Power Supply 

GLT172B 0.5 0.66 1.22 GLS5230/GLS5245 

GLT2390 0.5 0.34 2.4 GLS9900 

GLT179 0.5 0.52 1.54 GLS5230 

Random GLT172 0.8 0.66 1.22 GLS5230/GLS5245 

GLT2310 10 0.65 1.23 GLS5246 

He·Ne GLT2320 2.0 0.65 1.23 GLS5246 
Tubes 

GLT2150 5.0 0.83 0.96 GLS5270/GLS5290 

GLT2330 1.0 0.65 1.23 GLS5246 

GLT2340 1.5 0.65 1.23 GLS5246 
Linear 

GLT2080 2.0 0.75 1.08 

GLT2140A 5.0 0.83 0.96 GLS5290 

GLT2180 5.0 1.2 8.0 GLS5230/GLS5246 
Multi Mode 

632.8 mm GLT2350 7.0 0.9 4.0 GLS5270/GLS5290 

Multi Mode GLT2460 12.0 1.1 3.7 GLS5400 

GLG5091 0.5 0.66 1.22 Self-contained 

He-Ne Random GLG5031 1.0 0.65 1.23 Self-contained 
Integrated Heads GLG5041 2.0 0.65 1.23 Self-contained 

Linear (V) GLG5071 1.0 0.65 1.23 Self-contained 

(V) GLG5081 1.5 0.65 1.23 Self-contained 

GLG5230 1.0 0.65 1.23 GLS5371 

GLG5240 2.0 0.65 1.23 GLS5371 
Random 

He-Ne 
GLG5260 5.0 0.83 0.96 GLS5361 

Cylindrical Heads GLG5400 10.0 0.7 1.2 GLS5411 

Linear (V) GLG5370 1.0 0.65 1.23 GLS5371 

(V) GLG5380 1.5 0.65 1.23 GLS5371 

(V) GLG5360 5.0 0.83 0.96 GLS5361 

Multi Mode GLG5270 7.0 0.9 4.0 GLS5361 

Linear (H) GLG5600 15.0 1.1 0.73 GLS5601 

(H) GLG5730 25.0 1.2 0.7 GLS5721/GLS5731 

He-Ne 
(H) GLG5740 35.0 1.2 0.7 GLS5731 

High Power Systems (H) GLG5800 50.0 1.7 0.47 GLS5801 

(H) GLG5610 5.0 1.5 1.0 GLS5601 

1.15/Lm (H) GLG5732 7.0 1.7 10 GLS5721/GLS5731 

(H) GLG5810 15.0 2.3 0.6 GLS5801 

1.53 /Lm (H) GLG5820 1.5 2.7 0.8 GLS5801 

488.0 mm 
(V) GLG3050 15.0 0.65 1.0 

(V) GLG3051 5.0 0.65 10 
Ar ION 514.5 mm (V) GLG3055 5.0 0.65 1.0 Air Cooled 

Random GLG3026 15.0 0.67 1.0 GLS3021/GLS3051 

Multi Line Linear (V) GLG3027 15.0 0.67 1.0 

Random GLG3040 25.0 0.67 1.0 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1279 



3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

t\'EC NEC Electronics Inc. 
401 Ellis St., Mountain View, CA 94039. 415/960-6000 

OPTOELECTRONIC PRODUCTS-LED/PHOTO COUPLERS, TRANSISTORS, INTERRUPTERS AND DIODES 
Photo Transistors 

Infrared Light Emitting Diodes (IR LEOs) 
NEe Max. 

NEC Max. Typical Pari Pc Ie VCEO ICEo V,,(sal) 
Pari Po I, V,II, IR Po Typical 

Number (mW) (mAO (V/mAO ("A) (mW) Wavelength 
Number (mW) (rnA) (V) (nA) (V) 
PH10l 100 50 20 500 1.5 

SE301A 150 100 1.2150 0.01 6 940 nm PH102 100 40 30 200 0.3 
SE302A 75 50 1.2150 0.01 1.5 940nm PH103 100 50 30 400 1.5 
SE303A-C 150 100 1.25150 0.01 6.5 940 nm PH104 100 40 30 100 0.3 
SE306 100 50 1.1110 10 0.5 940 nm PH106 100 40 30 100 0.3 
SE307-C 150 100 1,45150 NIA 15 940 nm PH108 100 40 30 100 0.3 (IC=0.5 ma) 
SE308 100 50 1.14120 10 0.85 940nm (H=5.0 mWlcm') 

SE1003-C 150 50 1.25150 0.01 20 950 nm 
Note: VF: Measured at IF = 10 rnA, except SR1061F == 20 rnA. fR: Measured at VA == 

4.5V, except SR106 VR = 3V, Iv: Measured at If = 10 rnA, except SR1061f = 20 
mA. Wavelength measured at IF = 10 rnA fA tested at VR = 3V. Po tested at IF = 
30 mA. Wavelength tested at IF = 30 mAo TA = 25°C for aU data. 

Photo Couplers 

NEC Max. 
Pari I, Ie VISO Vdl, leEO CTRII, V,,(sal) BVe" 

Number (mA) (rnA) (VAC) (V/mA) (nA) (OJo/mA) (IC=2 mAl (V) 
4N25 80 100 2500' 1,4/10 50 20120 0.3 30 
MCT2 80 100 2000 1,4110 50 20120 0.3 30 
PS2002B 50 50 2500' 1.9/5 400 100/5 1.2 40 
PS2004B 50 200 2000 1,4120 400 130015 1.2 30 
PS2005B 150 50 2000 2.01100 200 101100 0.3 (4 mAl 30 
PS2006B 25 8 3000' 1.7116 NIA 15 NIA 
PS2007B 10 50 3000' 1.7/10 TTL 600 TTL out 

Note: ICEO tested at VCE == 10V - L :::: O. 
VeE(sat) tested at L = 10001x. 
I, tested at VeE = 2V - L = 1001x. 
*Minimum Value 

Photo Interrupters 

NEe Max. 
Pari I, VCEO Ie 

Number (rnA) (V) (rnA) 
PS4001 50 30 50 
PS4003 50 30 50 
PS4005 50 30 50 
PS4007 50 30 50 
PS4008 50 30 40 
PS4009 50 30 50 
PS4010 50 30 50 
PS4011 50 30 50 
PS4014 50 30 40 

V, ICEO 

(V) (nA) 
1.1 400 
1.1 400 
1.1 400 
1.1 400 
1.1 100 
1.1 400 
1.1 400 
1.1 400 
1.1 100 

PS2010 80 100 2000 1.4/10 50 20/20 0.3 30 Note: Vf tested at If = 20 rnA. except PC6001 A If = 30 rnA. 

PS2021 80 100 4000 1.4110 50 50110 
PS2022 80 100 4000 1.4110 100 200110 
PS2031 80 100 2000 1.4110 50 20120 

Note: ICEO measured at VeE = 10V and IF = O . 
• Denotes DC volts; all others in AC volts. 

Photo Couplers-SCR Type 

NEe Max. 
Pari VORM I, VISO V,II, IDRM 

, 
Number (V) (mA) (VRM') (V/mA) ("A) 
PS3001(1) 200 300 2500 1.4/20 100 
PS3002(1) 400 11 2500 1.4120 100 

Note: 10RM With ROK = 27 kO and TA = 100°C. VTM With iT = 300 rnA. 
1FT with Vo = 6V and ROK = 270. 
*Maximum Value 

0.3 
1.0 
0.3 

V'M 
(V) 
1.3 
1.3 

OUTLINE DRAWINGS/PACKAGING 

SE301A SE302A 

40 
ICEO tested at VCE = 10V and If == O. 
VeE(sat) tested at IF = 10 rnA - Ie = 0.5 rnA. 
CTR tested at If = 10 rnA - VeE = 2V 40 

200 
PS400B VeE (sat) tested at If = 10 mA - Ie = 50 ~A. 

I,,' 
(rnA) 

12 
12 

Photo Diodes 

NEC Max. 
Pari VA Pc 

Number (V) (mW) 
PH302 32 150 
PH302B 32 150 
PH309 20 150 

Note: t, tested at RL =: 1 KG. 
10 tested at VR = 10V 
Sensitivity in units of nAllx 

I, 
(mA) 
NIA 
NIA 
NIA 

Wavelength of maximum sensitivity is 940 nm. 
*Maximum Value 

SE303A, SE307,SE1003 SE306 

-'--, 
•. ,1,. 

r':~':~"'T 
~~':'---l 

Ii'" 
I
I I ,.~: .... , 

~~" I ..... ~. CD --1--__ j ~;':'l 
".'M .. " .... 1 . 2," 1"'00) 

~ 

'~'#" ••. 
I:' .. ) ,_ 

n . •. • 
1M") ~ , 

Sensitivity 
(nA)lIx 

50 
32 
50 

SE308 
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Il' 
(mA) 

4 
.050 

2 
.020 
.060 

0.3 (VcE=5V) 
(H=0.5 mWlcm') 

V,,(sal) CTR 
(V) (0J0) 
1.2 20 
1.2 15 
1.2 20 
1.2 20 
0.3 0.5 
1.2 20 
1.2 20 
1.2 20 
0.3 0.5 

10' t, 
(pA) (nS) 
30 50 
30 50 
30 30 
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NEe Electronics Inc. NEe 401 Ellis SI., Mountain View, CA 94039 • 415/960-6000 

OPTOELECTRONIC PRODUCTS-OUTLINE DRAWINGS/PACKAGING 

PS4001 

PS4003 

PS4005 

6N136n, PS20068/8(1), 
PS20078 

PH101/2 

PH302 

~ 
~ 

• I • I 

PH106 

4N25, PS20028, 
PS2010 

PS4010 

PH108 

~~~ ., -

;;:.,' 

,-

Mel2, PS20048/158, 
PS2021/2, 
PS3001(1)/2(1) 

~e~ 
A 

PH309 
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SHARP. 
Ortoelectronics 

Photocouplers 
Features 
Various output methods: 1 Single phototransistor 

Darlington phototransistor 
OPIC' 
Bidirectional output transistor 
Phototriac 
Photothyristor 

various package formats:1Standard dual-in-line package 
Flat package 
Mini-flat packa~e 
Dual-in-line package for long 
creepage distance 

Wide line-ul? of products approved by overseas safety standards: 
UL, VDE, TUV, BS, SEMKO, DEMKO, EI 
High isolation voltage: PC100/PC700/PC800 series, etc. 

II 
g, 
(: 

·1 c 
I!! 
"0 
"0 
-a 
~ 
.5 
til 

PC 100 
(PC10l) 

Model 
No. 

PC100 

PC101 

PC110 

PC112 

PCIII 

PC113 

PC213 

PC511 

PC714V" 

PC724V 

PC702V" 

PC703V" 

PC713V" 

PC723V" 

PC733" 

PC733H 

PC110 PC511 

(PClll, PC1121 
PCl13 

PC213 
(PC219) 

Internal 
connection Fealures 

diagram 

,~~ High isolation voltage 
long creepage distance '2 

~i3 High isolation voltage, 
long creepage distance '2 

1esaS 
High isol,at1on voltage, long creepage 

2 Is 
distance * 2 

3 14 
High isolation voltage, long creepage 
distance, high collector-emitter voltage '2 

llB36 
High isolation voltage, long creepage 
distance '2 

2J s High isolation voltage, long creepage 
3 4 distance, high collector-emitter voltage '2 

1'0015 
,4 Mini-flat package type 

2 13 

~~ High isolation voltage, 
long creepage distance 

I:Pdl~ High isolation voltage 
2' 15 High isolation voltage, large input current 
3 4 

High isolatin voltage, high collector-
emitter voltage (70V) 

li~IS High i"olation voltage, high 

2', 14 
collector-emitter voltage (70V) 

3 High isolation voltage 

High isolation voltage, high collector-
emitter voltage (SOV) 

11~16 High isolation voltage, AC input response 

2' 15 High isolation voltage, large input current 
3' ;4 drive, AC input response 

Photocouplers 

~~===: VDE approved (long creepage distance type) 

~=====: Mini-flat package type 

~~===: Opaque mini-flat package type 

DIP 6-pin, Viso:5kVrms 
~~~~=: Opaque 4-pin x N (N = 1,2,3,4), 
~~~=~ Viso: 5kVrms 

~~~=:OPIC' 
~====: Standard 4N series 

'OPIC is a registered trademark of Sharp and stands for OpticallC. It has a light 
detecting element and peripheral circuits integrated onto one chip 

, 'In PC4N series, PC700 series, and peaoo series, the flat package products are also 
available in a wide variety. 

PC714V 

(
PC4N25V - 30V, PC4N32V, PC4N33V) 
PC4N35V - 37V, PC702V, PC703V 
PC713V, PC723V, PC715V, PC716V 
PC724V, PC725V 

PC733H 
(PC733, PC619) 

Lead forming 
product 
(e.g. PC8181) 

(Ta=25°Cj 
Approved by Absolute maximum ratlnga , Electrical characteristics 

overseas Isolation Currenttra~ Respon~ safety Package Forward vOllaye standard current (AC CTR I. Ir RL 
UL TOV VDE I. Viso ~%) (mA) fvS~. (Il) 

(mA) (Vrms) IN. 

0 0 SO 5,000 2S 10 6 100 
DIP6-pin 

0 0 
(Special) 

SO S,OOO 2S 10 6 100 

0 0 SO S,OOO SO S 4 100 

0 0 SO S,OOO 40 10 4 100 
DIP 6-pin 

0 0 SO S,OOO SO S 4 100 

0 0 SO S,OOO 40 10 4 100 

Mini-flat 
package, SO 2,000 50 S 4 100 

S-pin 

0 0 PWB-mounted 50 S,OOO to 20 3 100 4-pin 

0 0 SO S,OOO SO S 4 100 

0 ISO 5,000 20 100 4 100 

0 0 60 5,000 40 10 2 75 

0 0 DIP6-pin 50 5,000 40 10 4 tOO 

0 0 50 5,000 SO S 4 100 

ci 0 50 S,OOO 50 S 6 100 

0 ±50 S,OOO 15 ±I 4 100 

0 ±ISO S,OOO 20 ±tOO 4 100 

* I Lead forming type (I type) is also available. * 2 BS, SEMKO, DEMKO, EI approved: PCltO, PCtll, PCI12, PCI13, PCIOO, PCtOt 

Approved by Absolute maximum ratings Electrical characteristics 

Internal overseas Isolation Tum-on, Turn .. off 

" Model safety g, connection Features Package Forward vOltar 
~ 

No. diagram standard current (AC ton,loff I. V~ RL 
UL TOV I. Viso !J.ts) (mA) (Il) 

(mA) (Vrms) MAX_ 

;E]J: Mini-flat 
1i PC219 Bi-Ilirectional package 50 2,000 SO 16 S SO c 
,S!~ high output resistant 4-pin 
~" uQ 

i~ PC619 i~:_ 
BiMdirectional 0 DIP 6-pin 60 2,000 IS 16 5 SO ... linear output 

III 

* '.= 200mA (tw= 1.0ms) 

SHARP ELECTRONICS CORP., Micro ElectroniCS Div., Sharp Plaza, Mahwah, NJ 07430-21350 201/529-8757 0 Telex: 426903 (SHARPAM MAWA) 0 fax: 201/529-8759 
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SHAR~ 
Op-toelectronics 

., 
\ 

PC817 PC827 

/p. C810, PC812, PC813, PC814, PC815\ (PC823' PC824) 
IPC816,PC818, PC851 , PC852, PCStl5 PCS29, PCS25 

PCS26, PCS75 
PCSD52 

Photocouplers 

~ 
\ 

PC837 

(PCS35) 

PCS47 

(
PCS43' PCS44) 
PCS49, PCS45 
PC846, PCS95 
PCS052 

Photocouplers 

•• 
PC317Z 

(PC314Z, PC315Z1 
PC316Z 

PC3D17 

(PC3D14, PC3D15) 
PC3D16 

PC3017 

(PC3014, PC3015) 
PC3016 

(Ta=25°C) 

Absolute maximum rating. Electrical characteristics 
Approved by Currenlt ... sler ratio Response~ .. Internal overseas Isolation -a. Mod.INo. connection Features Package Forward voltage ... safety ... diagram standard current (AC) CTR tr 

I. Visa (%) I. (ps) RL 
UL TOV (mA) (Vrms) MIN. (mA) TYP. (0) 

15 PC4N25V" General purpose 0 0 80 2,500 20 10 3 100 
ii 

PC4N26V" General purpose 0 0 80 1,500 20 10 3 100 "ii 
C 

PC4N27V" ~ General purpose 0 0 80 1,500 10 10 3 100 

1~6 1) PC4N28V·' 2 , General purpose 0 DIP6·pin 80 500 20 10 3 100 
.c 

PC4N35V·' 0 a. J 4 General purpose 0 60 3,550 100 10 ton3 100 
II 
a. 
.5 

PC4N36V·' General purpose 0 0 60 2,500 100 10 ton3 100 

til PC4N37V·' General purpose 0 0 60 1,500 100 10 ton3 100 

~ PC4N29V·' High sensitivity, general purpose 0 0 80 2,500 100 ·10 ton5*2 *3 ! 
c· PC4N30V·' 1~6 High senSitivity, general purpose 0 0 80 1,500 100 10 ton5*2 *3 Oc 

DIP 6-pin ISo! 
PC4N32V·' 

2 5 
High sensitivity, general purpose 0 0 80 2,500 500 ton5*2 c'O 10 *3 

1:0 J 4 

.!i. PC4N33V·' High sensitivity, general purpose 0 0 80 1,500 500 10 ton5*2 *3 

Opaque· mini-flat package type Employs double transfer mold technology (Ta=25°C) 

Absolute maximum rating. Electrical characteristics 

Internal Isolation Current lranslerrallo Response time 
& Model No. connection Features Package Forward voltage ... ... diagram current (AC) 

I. Visa 
(mA) (Vrms) 

;PJC: Opaque mini·fiat package type, 
Mini·fiat 

PC314Z·' package, ±50 2,500 
AC input response 

4-pin 

2m c---.:: Opaque mini·fiat package type, Mini·fiat 
PC3D14 package, ±50 2,500 :I=D C: AC input response (2,ch) 

S-pin 

ll~t Opaque mini·flat package type, 
Mini·flat 

PC3014 package, ±50 2,500 ! .j __ . t! AC input response (4·ch) 
16'pin 

j Opaque mini·flat package type, Mini·flat 
PC316Z·' '~' high collector-emitter voltage package, 50 2,500 , 1 

C 
(V CEO: 120V) 4-pin 

~ '~' Opaque mini·fiat package type, Mini·flat 
PC3D16 ' , high collector-emitter voltage package, 50 2,500 

0 ' , 
.c ' , (VCEO: 120V)(2·ch) S-pin a. 

~ '§j" Opaque mini·flat package type, Mini-flat 
C PC3016 i ti high collector-emitter voltage package, 50 2,500 
iii (VeEO: 120V)(4-ch) lS-pin 

Opaque mini-fiat package type, 
Mini-flat 

PC317Z·' '~' package, 50 2,500 , 1 general purpose 
4-pin 

'aB' Opaque mini-flat package type, 
Mini-fiat 

PC3D17 package, 50 2,500 
, 5 general purpose (2-ch) 

a-pin 

'§§" Opaque mini-flat package type, Mini-flat 
PC3017 package, 50 2,500 

, . general purpose (4-ch) 
lS-pin 

'~' Opaque mini-flat package type, 
Mini-flat 

PC315Z·' package, 50 2,500 
15 ' 1 high sensitivity 

4-pin 
jJ 

'~' Mini-fiat COl Opaque mini-fiat package type, OC PC3D15 ' , package, 50 2,500 -I! , , 
high sensitivity (2-ch) 

i~ 
, , a-pin 

'§jl Mini-flat gi- I 12 Opaque mini-flat package type, 
PC3015 I l! package, 50 2,500 

! ~& high sensitivity (4-ch) 
lS-pin 

*1 Lead forming type (I type) IS also available. *2 MAX. *3 IF = 200mA(tw=1.0ms) *4 Vcc = 10V 
*5 The versions for taping package speCification are also available. 
Model Nos. PC314, PC315, PC316, PC317: Diameter of Reel q,370mm, Tape Width 12mm, Min. Increments 3000 pcs 

PC314T, PC315T, PC316T, PC317T: Diameter of Reel q,17amm, Tape Width 12mm, Min. Increments 750pcs 

CTR tr 
(%) I. VeE (pS) Ie RL VCE 
MIN. (mA) (V) TYP. (mA) (0) (V) 

20 ±1 5 4 2 100 2 

20 ±1 5 4 2 100 2 

20 ±1 5 4 ±2 100 2 

50 5 5 4 2 100 2 

50 5 5 4 2 100 2 

50 5 5 4 2 100 2 

50 5 5 4 2 100 2 

50 5 5 4 2 100 2 

50 5 5 4 2 100 2 

600 1 2 60 2 100 2 

600 1 2 60 2 100 2 

600 1 2 60 2 100 2 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 

SHARR 
°rtoelecfralics 

Photocouplers 

Internal 
8. MocIeINo. connection Features 
~ diagram 

PCSIO High isoiation voltage, high speed at high load 
PCSI2 High isolation voltage, high noise resistivity 
PCSI6 1~4 High isolation voltage, high collector-emitter vollage (70V) 

PCSI7" 2 3 High isolation voltage 
PCS1S" High isolation voltage, high speed at high load 

PC851 High Isolation voltage, high collector-emitter voltage (300V) 

PCSI3 '§g' ~i~\eot:ition voltage, AC input response, (high noise 
2 , 

PCSI4" High isolation voltage, AC inpul response 

PC823 '~' ~':I~I\~f~tion voltage, AC input response, (high noise 

PC824 ' , High isolation voltage, AC input response 

! PC826 High isolation voltage, high collector·emitter voltage (70V) 

'Ef8' ill 
H~t isolation voltage, AC input response, high isolation c PC827*' 4 5 e v tage (2-ch) 

~ 'SB' ~ a. PC829 High isolation voltage, symmetrical terminal configuration 

~ • 5 

ci '§§" PC837*' High isolation voltage (3-ch) · , 
PC843 High isolation voltage, AC input response '016 PC844 High isolation voltage, AC input response, high noise 

resistivity 
, 9 

PC848 High isolation voltage, high collector-emitter voltage (70V) 

'm" PCS47*' High isolation voltage (<!-ch) , . 
'§§" PC849 High isolation voltage. symmetrical terminal configuration 
, '--

PC715V" '~. High isolation voltage, high sensitivity 
2 , 

PC716V*' , --' High isolation voltage, high sensitivily, high power 

PC725V" ;~: High isolation voltage, high sensitivity, high colleetor-emitter 

, ' voltage (300V), high power 

PC852 :~: Hit isolation voltage, high sensitivity, high colleetor-emitter 
vo tage (300V), high sensitivity 

PC8D52 ~~~r High isolation voltage, high collector-emitter voltage (300V), 
high sensitivity (2-ch) 

'~" S PC8Q52 :: ;; High isolation voltage, high colleetor-emitter voltage (300V), 

~ l n hIgh sensItIvIty (4-ch) 

c · . 
i PC815" ,~. High isolation VOltage, high sensitivity 
~ 2 , 
a. 
c a 

'B]j' a. PC825*2 High isolation voltage, high sensitivity (2-ch) 
of 
oI! 

' , 

'§J3" PC835*' High isolation voltage, high sensitivity (3-ch) , , 

PC845*' §iI High isolation voltage, high sensitivity (4-ch) 

PCS65 ,~. 
2 , High isolation voltage, high sensitivity, low dark current 

'[iI PC875 High isolation voltage, high sensitivity, low dark current (2-ch) . , 

PC895 .§S High isolation voltage, high sensitivity, low dark current (4-ch) 

-

Approved 
by 

overseas Package 
safety 

standard 

UL TUV 

0 

0 
0 0 
0 0 DIP4-pin 

0 

0 

0 

0 

0 

0 

DIP 8-pin 
0 0 

0 0 

0 0 DIP 12-pin 

0 

0 

0 

DIP IS-pin 
0 0 

0 0 

0 0 

0 0 
DIP S-pin 

0 0 

DIP4-pin 

DIP B-pin 

DIP 16-pin 

0 0 DIP4-pin 

0 0 DIP8-pin 

0 0 DIP 12-pin 

0 0 DIP IS-pin 

0 DIP4-pin 

0 DIP8-pin 

0 DIP IS-pin 

3700 

Photocouplers 

AIIsoIuIe maximum lllings Electrical characteristics 
18Olation CUnent .... oterlllio Reoponse~ 

Forward voltaga -
current (AC) CTR tr 

(';A) 
Vi80 (%) 

(';A) rv"~. ~ (Vrms) MIN. 
50 5,000 60 1 10 1,000 
50 5,000 90 5 4 100 
50 5,000 50 5 4 100 
50 5,000 50 5 4 100 
50 5,000 10 1 7 1,000 
50 5,000 40 5 4 100 

±50 5,000 20 ±1 4 100 

±50 5,000 20 ±I 4 100 

50 5,000 50 5 4 100 

50 5,000 50 5 4 100 

50 5,000 50 5 4 100 

50 5,000 50 5 4 100 

±50 5,000 20 ±1 4 100 

50 5,000 50 5 4 100 

50 5,000 50 5 4 100 

50 5,000 50 5 4 100 

50 5,000 600 1 60 100 

50 5,000 1,000 1 130 100 

50 5,000 1,000 1 100 100 

50 5,000 1,000 1 100 100 

50 5,000 1,000 1 100 100 

50 5,000 1,000 1 100 100 

50 5,000 600 1 60 100 

50 5,000 600 1 60 100 

50 5,000 600 1 60 100 

50 5,000 600 1 60 100 

50 5,000 1,000 1 100 100 

50 5,000 1,000 1 100 100 

50 5,000 1,000 1 100 100 

* 1 UL, TUV approved as multl-channel of PCB17 respectIVely. * 2 UL, TUV approved as multI-channel of PC815 respectIvely. * 3 Lead formIng type (I type) IS also avaIlable. 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

SHARF! Photocouplers 
Ortoelectronics 

PC900V 
(PC901V) 

PC902 
(PC904) 

PC9l 0 

(
PC92l, 6N135, 6.N136j 
6N137, 6N138, 6N139 
,PCSD1D, PC9Dl1 

OPIC Photocouplers (OPIC is a registered trademark of Sharp and stands for Optical IC. It has a light detecting) 
element and peripheral circuits integrated onto one chip. (Ta = 25°C) 

Absolute maximum raUngs *2Electrlcal characteristics 

Internal Approved by lsolallon Low level output voltage Threshold Input cu~ 
Model No. connection Features overseas Package Forward voltage 

diagram safety current (AC) VOL IFHL '.LH atandard 
I. Vlso (V) Ta 'OL '. (rnA) (rnA) RL 

UL TOV (rnA) (Vrms) MAX. (OC) (rnA) (rnA) MAX. MAX. (ll) 

~6 PC900V" 
, 4 Digital output. 0 0 DIP 6-pin 50 5,000 0.4 0-+70 16 4 2.0 - 280 
2 5 normal-off 

~6 PC901V 1 4 Digital output. 0 DIP6-pin 50 5,000 0.4 0-+70 16 0 - 2.0 280 
2 JJ normal-on 

5 

2mB' Built-in integration 
PC902 7 circuit, AC input 0 DIPS-pin ±20 5.000 0.4 0-+70 6.4 ±2 1.5 - 680 

3 5 
Amp. 6 response 

'~8 2 7 High speed PC9l0 
3 6 (10Mb!s) 0 DIP8-pin 20 2,500 0.6 0- +70 13 5 5.0 - 350 
4 GNO 5 

* 1 Lead forming type (i type) is also available. *2 Each measurement: Vee = 5V * Ta=0-70·C (Ta=25°C) 

Absolute maximum ratings Electrical characteristics 

Inlemal Approved by Isolalion Currenllransfer rallo Propagallon time*' 
ModelNo. connection Features overseas Package Forward voltage 

diagram safaly current (AC) CTR lpHL tpLH 
standard 

I. Vlso (%) I. Va Vcr: I!<s) (~s) RL I. 
UL TOV (rnA) (Vrms) MIN. (rnA) (V) (V) TYP. TYP. (ll) (rnA) 

6Nt35 ;~: High speed 0 25 2,500 7 16 0.4 4.5 0.4 0.7 4,tOO 16 

6Nt36 
3 6 (1 Mb!s) 

0 25 2,500 19 16 0.4 4.5 0.3 0.5 1,900 16 4 5 

'm' High speed 
0.8 0.8 

PC9D17 2 7 (1 Mb!s) 25 2,500 19 16 0.4 4.5 1,900 16 3 6 (MAX.) (MAX.) 
4 5 2 channels 

'~8 VCO 

6N137 
2 7 High speed TYp. (R,= 
3 6 (10Mb!s) 0 DIP S-pin 20 2,500 700 5 10011) 5 0.045 0.045 350 7.5 

4 GND 5 

'~B Ultra high speed 
PC9Dl0 2 7 (10Mb!s) 15 2,500 

TYp. 
5 (R,= 5 

0.075 0.075 
350 7.5 3 6 700 1001l) (MAX.) (MAX.) 

4 GND 5 2 channels 

6N138 '~8 0 20 2,500 300 1.6 0.4 4.5 1 4 2,200 1.6 2 7 High speed, high 
3 6 sensitivity 

6N139 4 5 0 20 2,500 400 0.5 0.4 4.5 5 5 4.700 0.5 

*3 Vcc=5V 

Absolute maximum ralings Electrical characteristics 

Internal Approved by Isolation Collector- Cum d .... tumoR! Current tranafer ratio 
Model No. connection Features overseas Package Anode voltage emitter r--

diagram safety current (AC) voltage ·CEO CTR 
atandard 

I. Viso Veeo (A) Vee (%) V. '. Vee 
UL TOV (rnA) (Vrms) (V) MAX. (V) MIN. (V) (rnA) (V) 

'~8 PC904 
2 7 Built-in voltage deviation 

0 DIP 8-pin VREF 3 6 detection circuit 50 5,000 35 1 x 10-7 35 50 10 5 
4 5 

(Ta = 25°C) 

Absolute maximum llltings Electrical characteristics 

Internal Approved by Isolation Vo, Propagation delay time 
Model No. connection Features overseas Package Forward voltage Ouput 

diagram safety current (AC) current tpHL tPLH standard 
I. Visa 10, (~) I!<s) Vcc '. Ac, R" 

UL TOV (rnA) (Vrms) (A) TYP. TYP. (V) (rnA) (Il) (D) 

PC920 '~! For inverter-controlled 
0 SIP7-pin 50 1,500 -0.8 3 3 Vee, = 2 15 18 

2 9 air conditioner 6 
7 

PC921 2§lii For inverter-controlled 0 DIP8-pin 25 2,000 0.5 2 2 6 5 5 10 
air conditioner 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL FIBER OPTICS) 3700 

SHARP. 
Ortoeledronics 

S12MD2 

S11MD5V 

~12MDIV' S22MDIV ) 
S21MD3V, S21MD4V 

l1MD4V 

S12MD22 

S21ME3 
(S21ME4) 

Phototriac Couplersl 
Photothyristor Couplers 

Internal 

8. Model No. connection Features 

~ diagram 

SI2MD1V*' 'I'~; 120V line 

S22MD1V*' :c. : 240V line 

S12MD2 '~' i , , 
0 120V line, high noise 

" resistivity ;8ll: .. 
S12MD22 ~ (buil1-in gate resistor) 

, 0 
~ , , 
'ii 

;~' 
:I: 

S22MD2 , 0 240V line 
, ' 

S11MM5 hl] 120V line 

S21MM3 240Vline 

S11MM4 120V line, Built-in 

Ib]l'""""' 
zerdMcross circuit 

4 ",,,u' 
240V line, Built-in S21MM4 2 

3 zero-cross circuit 

120V line, high noise 
S11MD3 resistivity (built-in 

gate resistor) 

S22MD2 

S21ME3F 
(S21ME4F) 

Approved by 
overseas 

safety 
standard 

UL TOV 

0 

0 0 

0 

*' 0 

0 

0 

0 

DI SIIMD5V*' 120V line, high isolation voltage 0 i 
DI 

FIn' 
240V line, high noise resistivity 

E S21MD3V*' 
(built-in gate resistor) 0 

li 'I 5 

"- 3 __ '=::14 
240V line, low input current 

S21ME3 g Conforms to overseas VDE, BS, 
c safety standard SEMKO, 0 

" DEMKO, 
" 240V line, low input current 

S21ME3F ; Conforms to overseas EI,UL 
safety standard 

'5 
120V line, Built-in S11MD4V "-
zero-cross circuit 

S21MD4V*' 24OVline, 0 0 Built-in zero-cross circuit 

I~"'."-2 5'''""" 240V line, low input current 
S21ME4 3 4 Conforms to overseas VDE, BS, 

safety standard SEMKO, 
240V line. low input current DEMKO, 

S21ME4F Conforms to overseas EI, UL 
safety standard 

S12MD3 '~. 120V line 0 , , 
S22MD3 ' , 240Vline , , 

* 1 S12MD22IS approved as muill-channeitype of SI2MD2. * 2 lead formIng type IS also available. *' Topr: -30 - + 1000 e 

Phototriac Couplersl 
Photothyristor Couplers 

Package 

DIP 6-pin 

DIP 6-pin 

DIP 4-pin 

DIPS-pin 

DIP 7-pin 

Mini-flat 
package, 

4-pin 

DIP 6-pin 

DIPS-pin 

j;21MM4 
SIIMM4) 
Sl1MM5 
S21MM3 

S12MD3 

Absolute maximum ratings 

Repetitive Isolation 
On-state peak of!· voltage 
current state voltage (AC) 

IT VDAM Visa 
(Arms) (V) (Vrms) 

0.2 400 5,000 

0.2 600 5,000 

0.2 400 1,500 

0.2 400 1,500 

0.2 600 5,000 

0.1 400 2,000 

0.1 600 2,000 

0.1 400 2,500 

0.1 600 2,000 

0.1 400 2,500 

0.1 400 5,000 

0.1 600 5,000 

0.1 600 5,000 

0.1 600 5,000 

0.1 400 5,000 

0.1 600 5,000 

0,1 600 5,000 

0.1 600 5.000 

0.2 400 1,500 

0.2 600 2,500 

S11MD3 

S22MD3 

(Ta=25°C) 

Electrical characteristics 

Minimum trigger current 

1FT 
RG (mA) Vo 

MAX. (V) (kIl) 

15 6 20 

10 6 20 

10 6 -

10 6 -

S 6 20 

10 6 -

15 6 -
10 6 -

15 6 -

10 6 -

10 6 -

15 6 -

7 6 -

7 6 -

10 6 -

15 6 -

7 6 -

7 6 -

15 6 20 

10 6 20 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

SHARR 
Ortoelectronics 

Photointerrupters 
Features 

Various output-rSingle phototransistor 
methods C Darlington phototransistor 

OPIC -, Single-phase digital output 
L Two-phase digital output 

(transmissive type) 
Various mounting1snap-in mounting type 
methods PWB mounting type 

Both-side mounting type 
- Either-side mounting type 

(transmissive type) 
Side-mounting type 
(transmissive type) 

Transmissive type -- Line-up of products with a detecting accu
racy of slit width ranging from 0.15 to 2.5mm. 

Reflective type ---Line-up of products with detecting distance 
ranging from 1 to 7mm (optimum). 

Transmissive type --Line-up of products having an object passing 
width ranging from the light emitter and 
detector gap of 0.9 to 13.2mm. 

Versions with cover case, 3-pin connector terminal, and super
compact products are available to meet a variety of customer needs. 

GP1A08 GP1A14 GP1A15 GP1A17 

GP1A50HA GA1A51HA 

Photointerrupters 

Classification chart 

#/ • GP1A20 

IV 
GP1A52LA 

(GP1A52HA) 

Single phototransistor 
output 

Darlington phototransistor 
output 

OPIC 

Single phototransistor 
output 

Darlington phototransistor 
output 

OPIC or amplier built-in 
type 

~ ~ 
GP1A18 

(GP1A18LA,) GP1A19 

GP1A18LC 

~! 
P (J 

'" GP1A53HA GP1A06 

Transmissive type OPIC type 
(

OPIC is a registered trademark of Sharp and stands for OpticaIIC.) 
It has a light detecting element and peripheral circuits integrated 
onto one chip. (Ta=25°C) 

Electrical characteristics 
Detecting Slit Threshold input e~ Propagation time .. Internal and width of Q. Model No. connection Features emitting '" resolution IFL.H IpHL tpLH tpHL .... diagram gap Vee IF RL Vee 

(mm) (mA) (mA) (1'5) (1'5) (mm) 
MAX. MAX. (V) TYP. TYP. (mA) (0) (V) 

GP1A08 Both·side mounting type 3.0 0.5 5 - 5 3 5 5 280 5 

GP1A14 5.0 0.5 8 - 5 3 5 8 280 5 

GP1A15 PWB mounting type 
3.0 0.25 10 - 5 3 5 10 280 5 

~; GP1A17 I , 4 Both·side mounting type 10.0 2.0 7 - 5 3 5 7 280 5 

GP1A18 2 3 PWB mounting type 3.2 0.5 5 - 5 3 5 5 280 5 

GP1A19 Side mounting type 3.2 0.5 5 - 5 3 5 5 280 5 

GP1A20 PWB mounting type with cover case 3.0 0.5 9.5 - 5 3 5 10 280 5 

GP1A50HR vott09<,egul.,,,, Both-side mounting type 3.0 0.5 5 - 5 3 5 5 280 5 

0 GP1A51HR ;F-~} Either-side mounting type 3.0 0.5 5 - 5 3 5 5 280 5 

- GP1A52HR IN;>::" 2 PWB mounting type 3.0 0.5 5 - 5 3 5 5 280 5 
Q. 

4,-- __ ~_, I 

GP1A53HR PWB mounting type 5.0 0.5 8 - 5 3 5 8 280 5 
0 lHifJ: GP1A06 Two-phase digital output, " 

2 4 both-side mounting type 3.0 2.5 - 15 5 2 1 20 280 5 
3 

GP1A18LR I~\ PWB mounting type 3.2 0.5 - 5 5 5 3 5 280 5 

GP1A52LR 
2" ~ 4 

J PWB mounting type 3.0 0.5 - 5 5 5 3 5 280 5 

1~; " 
GP1A18LC 2 \. \l 4 PWB mounting type 3.2 0.5 - 5 5 5 3 5 280 5 

3-

"'Topr: -25-+85°C(GP1A06: -20-+85°C) *1 RL =2800 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

SHARR Photointerrupters 
Ortoelectronics 

GP1A05 GP1A21 
(GP1A05HR, GP1A31LC) 

GP1A34LC GP1A22HR 
(GP1A22LC) 

Transmissive Photointerrupters 
OPIC type with 3-pin connector terminal 

" Internal 

~ Model No. connection Features 
diagram 

~oI!age"'J;!la1a 

GP1A05 ~: Either-side mounting type 

v""age'egulalOf 

GP1A21 m: Snap-in mounting type 

GP1A22LC 

~' 
Either·side mounting type 

GP1A23LC :',: ' 3 Either·side mounting type 

GP1A25LC .i . 2 Either-side mounting type 

m: ~ 
GP1A27LC " Snap-in mounting type 0 " c - 8 

II. vOIIageregolatar C 

B!D: .& 

0 GP1A31LC 
.J, 15Vline, 

i both·side mounting type 
1 2 

GP1A34LC [ t~iJ,: Snap·in mounting type 

GP1A05HR 

~: Either-side mounting type 

GP1A22HR 
vala9o'egu.a«> 

GP1Al0 [§Ij: 24V line, 
both-side mounting type 

GP1A26LC , 
* Topr: -20-+75°C(GP1Al0,GP1A26LC:0-+800C) 

GP1A23LC 

Detecting 
and 

emitting 
gap 

(mm) 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

Absolute maximum 
ratings 

Slit 
width or 

resolution 
(mm) 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.8 

0.5 

0.5 

0.5 

0.5 

Low 
Internal " ~ 

Supply Output Actuator level 
Model No. connection Features voltage current lever output 

GP1A25LC GP1A27LC 

GP1Al0 GP1A26LC 

(Ta = 25°C) 

Electrical characteristics 

Operating supply voltage Low level output voltage 

Vcc(V) VodV) Light IOL Vcc 
MIN. MAX. MAX. cut-off (mA) (V) 

4.5 5.5 0.35 No 16 5 

4.5 5.5 0.35 No 16 5 

4.5 5.5 0.35 No 16 5 

4.5 5.5 0.35 No 16 5 

4.5 5.5 0.35 No 16 5 

4.5 5.5 0.35 No 16 5 

13.5 16.5 0.35 No 16 IS 

4.5 5.5 0.4 No 2.5 5 

4.5 5.5 0.4 Ves 16 5 

4.5 5.5 0.4 Ves 16 5 

21 26 0.6 No 16 24 

21 26 0.6 No 16 24 

(Ta=25°C) 

Electro:mechanical characteristics 

Low High High Response time 
level level level 

dissipation output dissipation 
diagram 

Vee 10 operating voltage current voltage current tH It. RL Vee 
(V) (mA) load VOL ICCL VOH leCH (,..A) (~A) (Il) (V) 

(V) (mA) (V) (rnA) 

~ GP1A40 l~t With lever type actuator 
7 50 

0.5 0.4 3.0 100xO.9 30 166 166 
280 5 

0 With connector ermore MAX. MAX. MIN. MAX. MIN. MIN. 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

SHARP. 
Ortoelectronics 

'" ,! 
GP1S0l 
(GP1L01) 

GP1SS0 
(GP1L50) 

~ f r 
GP1S17 

GP1S05 
(GP1L06) 

GP1S51 
(GP1L51) 

If 
GP1S20 GP1S09 

Transmissive Photointerrupters 

" Internal 
Il. Model No. connection Features ,.. 
.... diagram 

GP1S0l·' High speed detecting, both·side mounting type 

GP1S05 High resolution, PWB mounting, wide gap 

GP1S06 High resolution, PWB mounting type 

GP1Sl0 With cover case 

GP1Sll Holder with lens 

GP1S12 

'~~~J 
PWB mounting type with positioning pin 

GP1S50 2 .." ] High resolution, bothwside mounting type 

GP1S51 High resolution, side· mounting type 

GP1S52 High resolution, PWB mounting type 
:; 

GP1S53 High resolution, PWB mounting type 'Iii 
';; 
r: GP1S54 High resolution, PWB mounting type 
J1l 

GP1S55 .!! High resolution, PWB mounting type 

'" r: GP1S07 Compact, PWB mounting type 
iii 

GP1S21 With mounting hole 

GP1S17 Compact, PWB mounting type 

GP1S18 ,~, Compact, high resolution, PWB mounting type 
, l 

GP1S22 With mounting hole, high resolution 

GP1S20 With positioning pin, high resolution, PWB mounting type 

GP1S40 With lever type actuator & connector 

GP1S09 ~: Snap-in mounting type with connector 

GP415 Wide gap 

GP1L01·' High sensitivity, both·side mounting type 

GP1L02 High sensitivity, either·side mounting type 

GP1L03 Wide gap, both'side mounting type 

GP1L06 High resolution, PWB mounting type 

~ 
GPll12 '~' PWB mounting type with positioning pin 

~ 
r: GP1L50 2 ] High resolution, both·side mounting type 

J1l GP1L51 High resolution, side·mounting type 
r: 

~ GP1L52 High resolution, PWB mounting type 
.5 GP1L53 High resolution, PWB mounting type " .. Q GP1L54 High resolution, PWB mounting type 

GP1l55 High resolution, PWB mounting type 

GP1L07 

;R~~: 
Compact, PWB mounting type 

GP1L21 With mounting hole 

GP1L22 With mounting hole high resolution 

'" Topr: - 25..( + 85°C * 1 Built·in visible ligh cut·off filter type (F-type) is also available. 

GP1Sl0 

Detecting 
Slit 

and width or 
emitting resolution 

gap (mm) 
(mm) 

3.0 2.0 

5.0 0.5 

3.0 0.25 

3.0 0.5 

3.0 -
3.5 2.0 

3.0 0.5 

3.0 0.5 

3.0 0.5 

5.0 . 0.5 

3.0 0.5 

2.0 0.15 

0.9 0.8 

1.0 0.8 

2.0 0.8 

0.9 0.3 

1.0 0.3 

1.1 0.3 

- -

5.0 0.8 

13.2 2.5 

3.0 2.0 

4.2 2.0 

10.0 2.0 

5.0 0.5 

3.5 2.0 

3.0 0.5 

3.0 0.5 

3.0 0.5 

5.0 0.5 

3.0 0.5 

2.0 0.15 

0.9 0.8 

1.0 0.8 

1.0 0.3 

Photointerrupters 

,y 
GP1SII 

GP1SS5 
(~P1L55) 

GP1L02 

~ 
GP1S07 

(GP1L07) 
GP1S18 

(Ta=2S°C) 

Electrical characteristics 

Current transfer ratio, Response time 

CTR tr 
IF VeE Ie RL VeE (%) (~S) 

MIN. 
(mA) (V) 

TYP. 
(mA) (0) (V) 

10 20 5 3 2 100 2 

2.5 20 5 3 2 100 2 

0.5 20 5 36 0.5 1,000 2 

2 20 5 3 2 100 2 

11.5 20 5 3 2 100 2 

10 10 5 3 2 100 2 

2.5 20 5 3 2 100 2 

2.5 20 5 3 2 100 2 

2.5 20 5 3 2 100 2 

2.5 20 5 3 2 100 2 

2.5 20 5 3 2 100 2 

3 20 5 5 2 100 2 

4.3 1.5 5 50 0.1 1,000 5 

1.8 1.5 5 50 0.1 1,000 5 

1 3 5 50 0.1 1,000 5 

1.6 1.5 5 50 0.1 1,000 5 

2 5 5 50 0.1 1,000 5 

1.6 1.5 5 50 0.1 1,000 5 

2.5 20 5 3 2 100 2 

2.5 20 5 3 2 100 2 

5 20 24 500 2 100 2 

300 1 2 80 10 100 2 

20 10 2 130 10 100 2 

100 1 2 80 10 100 2 

30 1 2 130 2 100 2 

300 1 2 80 10 100 2 

50 1 2 80 2 100 2 

50 1 2 80 2 100 2 

50 1 2 80 2 100 2 

30 1 2 130 2 100 2 

50 1 2 80 2 100 2 

30 2 2 80 2 100 2 

50 1 2 80 10 100 2 

40 1 2 80 10 100 2 

20 1 2 80 10 100 2 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

SHARP. Photointerrupters 
Optoelectronics 

, 
!~ 
'.,/ 

GP2AOl 

GP2S06 
(GP2L06) 

GP2S10 GP2S07 GP2S0SD 

GP2All 

GL2S09 
(GP2L09) 

GP2S04 
(GP2L04) 

GP2S15 

GP2L20(L)(R) GP2S05 

Reflective Photointerrupters (OPIC Is a registered trademark of Sharp and stands for OpticallC. l 
It has a light detecting element and peripheral circuits Integrated onto one chip. 

Electrical characteristics 

.. Internal Optimum Dissipation current LoW level output voltage 
g, Model No. connection Features detecting Operating voltage Icc VOl r: diagram distance Vcc(V) (mA) Vee M Vcc 

MIN. MAX. MAX. (V) MAX. (V) 

Itm3 Buill-in ALC circuit, 
GP2AOI , I 2 1.7 5.5 13 3 0.4 3 

5 
low voltage drive 

AlL4 6 

~ 
Multiple types of paper * U GP2Ali '=~ detectable, light modulation 2-7 4.5 5.5 100 5 0.4 5 

- type, with connector 

... 

[amp 0 
High accuracy. multiple types 

GP2Al0 of paper detectable, with 2-7 4.5 5.5 50 5 0.4 5 
connector 

rl\~l 
Long focal distance, 

GP2A12F 
dust-proof visible light 

4-5 4.5 5.5 50 5 0.4 5 I 'i cut-off. detectable paper on 
~ " platen, with connector 

* Topr: -25- + 70·C 

Electrical characteristics 

.. Internal Focal Current transfer ratio Response time 
g, 

r: Model No. connection Features distance CTR tr 
diagram (mm) (%) IF Vee (~s) Ic RL V". 

MIN. (mA) (V) TYP. (mA) (Il) (V) 

GP2S01*' High speed detection 5 1 20 5 30 0.2 1,000 2 

GP2S03 Compact, visible light cut-off 5 0.8 20 5 30 0.2 1,000 2 

GP2S04 Compact (OIP). visible light cut-off 1 0.5 4 2 20 0.1 1.000 2 

GP2S05 Compact (DIP), with lens 
4 0.5 20 5 20 0.1 1,000 2 visible light cut-off 

GP2S15 Compact (DIP), with lens visible light 
4 0.5 20 5 20 0.1 1,000 2 

cut-off type. Long lead 
ls Reflector 

Compact (flat package), visible 
~ GP2S06 

---~ 

1 0.5 4 2 20 0.1 1,000 2 u .. 
I,... 

i 

light cut-off 
c D ~ GP2S10 I' I Compact (Short lead flat package) 

1 0.5 4 2 20 0.1 1,000 2 

~ 
I 2 14 visible light cut-off type 

.5 GP2S07 Compact (mini-mold type), visible light 
1 0.5 4 2 20 0.1 1,000 2 UI cut-off 

GP2S08D With spacer, visible light cut-off 1 0.85 4 2 20 0.1 1,000 2 

GP2S09 Compact (DIP), longer lead version 
1 0.5 4 2 20 0.1 1,000 2 of GP2S04 

GP500 For detecting 0.3mm width 
1±0.2 0.0016 50 Vcc= 10 150 IF=50 10,000 Vcc= 10 penciled mark 

GP450*' General purpose 3 5 20 2 130 10 100 2 

i GP2L01*' Reflector High sensitivity 5 30 10 2 80 10 100 2 -_. 
GP2L04 

// .. 
Compact (DIP), visible light cut-off 1 12.5 4 2 80 10 100 2 I 

C in Ni ~ GP2L06 Compact (flat package), visible 
1 12.5 4 2 80 10 100 2 c I 2 1 4 light cut-off 

~ Compact (DIP), longer lead c GP2L09 1 12.5 4 2 80 10 100 2 ;: version of GP2L04 .. 
Q 

4't ~r"l Prism system conformable type GP2L20(L)(R) ,..,~ OAT tape-end detection - 5 20 5 80 2 100 2 

* Topr: -25- + 85·C (GP500: -10- +60·C) * 1 Buill-in visible light cut-off filter type (F-type) is also available. 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

SHARP. 
Op'toelectronics 

~m"/.t// 
PT351 (PT371I PT360 PT420F PT483F1 PT430 
(PT352) PT372 (PT361) (PT421F) (PT431) 

Phototransistors 
Absolute maximum ratings 

Model No. Package VCEO Pc Top' 
(V) (mW) (Oc) 

PT350 20 50 -25- + 100 

PT351 1>3 20 50 -25- + 100 
ceramic 

PT352 35 50 -25- + 100 

PT370 35 75 -25- + 85 

PT371 1>3 35 75 -25- + 85 
reSin stem 

PT372 35 75 -25- + 85 

PT360 35 50 -25- + 85 

PT361 1>3 resin 35 50 -25- + 85 

PT420F'1 35 75 -25- + 85 

PT421F'1 35 75 -25- + 85 

PT483F1' 1 35 75 -25- + 85 

PT430 35 75 -25- + 85 

PT430F'1 35 75 -25- + 85 

PT431 Resin 
35 75 -25- + 85 

with lens 
PT480 35 75 -25- + 85 

PT480F'1 35 75 -25- + 85 

PT481 35 75 -25- + 85 

PT481F'1 35 75 -25- + 85 

PT431F" 35 75 -25- + 85 

PT501 45 75 -25- + 125 

PT510 TO-18 35 75 -25- + 125 

PT550 35 150 -25- + 125 

PT550F 35 150 -25- + 125 

* 1 Visible light cut-off type 

Photothyristor 

Model No. Package Top' 
(Oc) 

Phototransistorsl 
Photothyristors/Photodiodes 

/// /~ 
PT 430F PT 480 PT 480F PT501 PT550 PT550F PT701 
(PT431F) (PT481) (PT481F) (PT510) 

(Ta = 25°C) 

Ic(mA) 
ICEO ,--- A8 XP 

MIN. TYP. VCE Ee (A) VCE (deg.) (nm) 
(V) (mW/cm') MAX. (V) TYP. TYP. 

0.04 - 5 100 Ix 1 X 10-' 20 ±28 800 

0.035 - 5 100 Ix 1 X 10-' 20 ±50 800 

3 - 2 100 Ix 1 X 10-6 10 ±50 800 

0.1 0.3 5 100 Ix 1 X 10-7 20 ±45 800 

0.1 - 5 100 Ix 1 X 10-' 20 ±65 800 

3 - 2 100 Ix 1 X 10-6 10 ±70 800 

0.075 0.2 5 100 Ix 1 X 10-' 20 ±20 800 

0.1 0.2 10 21x 1 x 10" 10 ±20 800 

0.4 - 5 1 1 x·10-' 20 ±40 860 

0.8 - 2 0.1 1 x 10-6 10 ±40 860 

1.5 - 2 0.1 1 x 10" 10 ±13 860 

0.4 1.7 5 1 1 X 10-' 20 ±13 800 

0.25 0.8 5 1 1 X 10-' 20 ±13 860 

2 10.0 2 0.1 1 x 10" 10 ±13 800 

0.4 1.7 5 1 1 X 10-' 20 ±13 800 

0.25 0.8 5 1 1 X 10-' 20 ±13 860 

1.5 10 2 0.1 1 x 10-6 10 ±13 800 

0.9 - 2 0.1 1 x 10-6 10 ±13 860 

1.3 8.0 2 0.1 1 x 10-6 10 ±13 860 

2.5 10 5 10 1 X 10-7 30 ± 6 800 

2.5 20.0 5 10 1 X 10-7 30 ± 6 800 

3 20.0 5 0.1 1 x 10-6 10 ± 6 800 

3 20.0 5 1 1 X 10-6 10 ±50 800 

(Ta = 25°C) 

IORM IRRM VT VOT lOT HT t". A8 
(A) (A) (V) (V) (~A) (mW/cm') Cfts) (deg.) 

MAX. MAX. MAX. TYP. TYP. MAX. TYP. TYP. 

PT701 TO-18 -20- + 100 10-4 10-4 1.2 0.6 35 45 10 ±40 

SPD102 
~PD331 9~~, ~ 
/SI SPD511T 

9~"~, , SPD541 

Photodiodes for Near Infrared light 
Package Element Active 

Top' Ise Voe Ev 
Id --v;- Xp 

Model No. Features 
material dimension area (Oc) (~A) (V) (Ix) (A) (V) (nm) 

(mm) (mm') MIN. MIN. TYP. TYP. 

SP0102 Metal - 44.0 -10- + 70 238 0.35 1.000 - - 850 

SP0110 - 20.001A 314 -10- + 70 1,737 0.35 1,000 - - 850 
SP0111 Aeryl resin - 314 -10- + 70 1,600 0.35 1,000 - - 850 
SP0331 ABS (Black) - 9.0 -10- + 70 48 0.35 1,000 - - 850 

SP0500 - 3.0x4.5 13.5 -10- + 70 75 0.35 1,000 - - 850 
SP0511T Mesa 

ABS(Black) - 20.25 -10- + 70 112 0.35 1,000 - - 850 type 
SP0530 - 10.0x 10.0 100 -10- + 70 553 0.35 1,000 - - 850 

SPD540 - 10.0x 20.0 200 -10- + 70 1,105 0.35 1,000 - - 850 
SP0541 Phenol resin (Black) - 200 -10- + 70 995 0.35 1,000 - - 850 

SP0550 - 2.0x5.0 10.0 -10- + 70 58 0.35 1,000 - - 850 

SP0570 - 4.0x 10.0 40.0 -10- + 70 221 0.35 1,000 - - 850 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

:SHARR Photodiodes 
°rtoelechonics 

/./ /~ 
PD49P1 PD4l0PI PDSOPI P080PI 

PD4l PI POUPI (PD481 PI) 

PIN Photodiodes 
Package Active area I~g) Model No. Feature. (Material) (mm') 

POOPI Transparent epoxy resin 0.53 -25- + 85 
PD45PI Transparent epoxy resin 1.15 -25- + 80 
PD49PI" Visible light cut-off resin 7.73 -25- + 85 

PD410PI" PIN type Visible light cut-off resin 
wHh condensor 3.31 -25- + 85 

PD481PI" Visible light cut-off resin 7.73 -25- + 85 
P050PI 10-18 0.96 -30- +100 
PD80PI 10-5 4.39 -30- +100 

PDI42PI 4 divisions on a Transperent epoxy resin 0.25x4 -40- + 80 chip lor CD player 

PD161PI 0.16 x2(A)' -25- + 80 0.04 x 4(8) 

PDI84PI 0.032 x 2(Ar' -25- + 80 0.0062 x 4(8 
6 divisions on a 0.032 x 2(A),' PD167PI chip lor CD, VD -25- + 80 
players 0.0062 x 4(8) 

PDI68PI 0.032 x 2(A)" -25- + 80 0.0062 x 4(8) 

PD563PI Focus light Transparent 0.032 x 2(A)' , -25- + 80 detecting epoxy resin 0.007 x4(B) 

PD584P1 
separation 0.032 X~A)'3 -25- + 80 bandwidth 0.007 x B) 

.51'm 
PD565PI 0.032 X~Ar3 -25- + 80 0.04 x 8 

PD568PI 0.032.X~~C o.oO? x E! -25- + 80 

PD322PI 2 divisions on a Transparent epoxy resin 1.71 x2 -25- + 80 chip lor auto locus 

" P0161PI 

P0142PI IP0164PI, P0167PI) 
PD563PI, P0564PI 
P0565PI, PD566PI 

lac ~- Id r-y-
~A) (A~ M IN. (Ix) MA. 
1.0 100 1 x lo-a 10 

11.5 1,000 3 x lo-a 5 
2.4 100 3x 10-' 10 

2.5 100 1 x lo-a 10 

3.5' 100 3x 10-8 10 
4 1,000 1 X 10-' 30 

18 1,000 1 x 10-' 10 

1.2 1,000 1 x 10-' 15 

0.8(A~ 
0.2(8 1,000 2 x 100'0(A~ 

1 x 10-'0(8 15 

0.25(A) 1,000 3x 100'~A) 15 0.06(8) 2 x 10-'0 8) 
0.25(A) 3 x 10-1O(A) 1.000 15 0.06(8) 2x 10-'0(8) 
0.25(A) 1,000 3x 10-'0(A) 15 0.06(8) 2x 10-'0(8) 

0.25(A) 
O.06(B) 1,000 3x 10-'0(A) 

2 x 100'0(B) 15 

0.25(A) 1.000 3xl0 'O(A) 15 0.06(8) 2x 10-1O(B) 

0.25(A~ 
0.045(8 1,000 3x 10-'O(A) 

2x 10-10(8) 15 

0.25~A) 
0.068) 1,000 3x 10-1O(A) 15 2 x 10-'0(8) 

1.2 100 2x 10-' 10 

PD168PI PD322PI 

!"It 
~ (~) 

Ap 
J:jS) ~m) 

AX. VP. 
0.1 10 1 920 
0.14 5 1 920 
- - - 1,000 

0.2 10 1 1,000 

- - - 960 
0.08 30 1 700 
0.2 30 1 700 

0.1 10 1 800 

0.09 10 1 800 

0.09 10 1 800 

0.09 10 1 800 

0.09 10 1 600 

0.22(A) 15 0.18 800 0.12(B) 
0.22(A) 15 0.18 800 0.12(B) 
0.22(A) 
0.12(B) 15 0.18 800 

0.22(A) 15 0.18 800 0.12(B) 

0.07 10 1 980 

* 1 Visible light cut-oll filter Is buill-in. * 2 . f1l ~ 151 (A) ... I, 5 
L'J ~ L"'J (B)· .. 2,3,&,0 

*3 iii rn[l] ~ (A) .. ·1,5 
l' I illrn I ?J (8)"'3,4,7,8 

* 4 J;l OJ[IJ Gl (A) .. · 3,7 
l~rnrnl_~ (B)·· 1,4,5,8 

* (OPIC Is a registered trademark 01 Sharp and stands lor OpticailC. It has a light detecting element and peripheral circuits integrated onto one Chip.) 

Semiconductor Color Sensors (Ta=25°C) 

Tog 
lac 

~ 
Isc" 
~ 

Idr lei" ;--:;--
V jj( R2 ----;--Model No. Package (0 ) ~ I. (,.w~:m2) {~. M:t ~ I~. ~") (nm) (nm) 

PDl50 10-18 0- +70 0.75 0.19 800 50 0.25 600 1 x lo-a 1 5.0 1 
P01Sl" 10-18 0- +70 0.65 0.16 600 50 0.25 600 1 x lo-a 1 5.0 1 
PDI52 Resin wHh lens -25- +80 1.3 2.5 - 1.000 0.25 600 1 x lo-a 1 5.0 1 
PDl53 10-18 -15- +70 4.5 10.0 - 1,000 0.24 600 1 x 10-' 1 5.0 1 

* 2 Infrared light cut-filter Is built-In. (Ta=25°C) 

I I I I I 
TVP.(nm) 

Model No. Package I~) Pvl ~ r~1 CIE,A ill) I AI. I MI AX I l'di I Ah 
(Ix) (R) (G) (B) 

PDI70Vl Resin -10- +60 0.38 0.30 0.32 1,000 600 70 530 85 460 80 ./ • • BSiS.J)OA BS100C 
BS500B BS120 SBC102 SBClll SBC255 SBC541 

I 
PD1S0 P0152 

(POI51) 
P0153 

PD170Vl 

• BS520 
~thlilter) 

521 
BS112 BS142 BS530UV (with IIlter) 

~wlth Iliter) 
51000 (wlthlilter) (with IIlter) 

Blue-sensitive Photodiodes (Ta=25°C) 

Pac,== Active area I~g) 
lac !. ~ Id ---v- hP 

Model No. Features (mat I) (mm2) (,.A) ~ M ~m) 
MtN. (Ix) M . VP. 

SBC102 Metal 44.0 -10- + 70 15.5 0.18 100 - - 750 
SBC111 Convert type Acryl resin 314 -10- + 70 110 0.18 100 - - 750 
SBC255 12,5('32.5 x 5.0) -10- + 70 4.4 0.18 100 - 750 
SBC541 Phenol resin (Black) 200 -10- + 70 70.00 0.18 100 - - 750 
BS112 10-5 11.9 -10- + 60 5.5 0.25 100 1 x 10-' 1 800 
BS142 Planar convert type 10-8 41.8 -10- + 60 18 0.25 100 1 x 10-' 1 800 
BS530UV Ceramic 81.0 10-+ 60 35 0.30 100 5 x lo-a 1 800 
BSSOOA 5.34 10- + 60 3.3 100 2x 10-' 2 850 
BSSOOB 

Ceramic 5.34 20- + 60 0.4 100 1)( 10-'1 1 560 
BS100c 1.55 20- + 60 0.14 100 1 x 10-" 1 560 
BS100D Planar type 1.55 10- + 60 0.80 100 1 x 10-'0 1 880 
BS120 1.55 20- + 60 0.14 100 1 x 10-" 1 560 
BS520 Resin (Black) 5.34 -20- + 60 0.40 100 1 x 10-" 1 560 
88521 5.34 -20- + 60 0.65 100 3 x 10-" 0.01 560 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

:SHARR Photodiodes 
°rtoelechonics 

/./ /~ 
PD49P1 PD4l0PI PDSOPI P080PI 

PD4l PI POUPI (PD481 PI) 

PIN Photodiodes 
Package Active area I~g) Model No. Feature. (Material) (mm') 

POOPI Transparent epoxy resin 0.53 -25- + 85 
PD45PI Transparent epoxy resin 1.15 -25- + 80 
PD49PI" Visible light cut-off resin 7.73 -25- + 85 

PD410PI" PIN type Visible light cut-off resin 
wHh condensor 3.31 -25- + 85 

PD481PI" Visible light cut-off resin 7.73 -25- + 85 
P050PI 10-18 0.96 -30- +100 
PD80PI 10-5 4.39 -30- +100 

PDI42PI 4 divisions on a Transperent epoxy resin 0.25x4 -40- + 80 chip lor CD player 

PD161PI 0.16 x2(A)' -25- + 80 0.04 x 4(8) 

PDI84PI 0.032 x 2(Ar' -25- + 80 0.0062 x 4(8 
6 divisions on a 0.032 x 2(A),' PD167PI chip lor CD, VD -25- + 80 
players 0.0062 x 4(8) 

PDI68PI 0.032 x 2(A)" -25- + 80 0.0062 x 4(8) 

PD563PI Focus light Transparent 0.032 x 2(A)' , -25- + 80 detecting epoxy resin 0.007 x4(B) 

PD584P1 
separation 0.032 X~A)'3 -25- + 80 bandwidth 0.007 x B) 

.51'm 
PD565PI 0.032 X~Ar3 -25- + 80 0.04 x 8 

PD568PI 0.032.X~~C o.oO? x E! -25- + 80 

PD322PI 2 divisions on a Transparent epoxy resin 1.71 x2 -25- + 80 chip lor auto locus 

" P0161PI 

P0142PI IP0164PI, P0167PI) 
PD563PI, P0564PI 
P0565PI, PD566PI 

lac ~- Id r-y-
~A) (A~ M IN. (Ix) MA. 
1.0 100 1 x lo-a 10 

11.5 1,000 3 x lo-a 5 
2.4 100 3x 10-' 10 

2.5 100 1 x lo-a 10 

3.5' 100 3x 10-8 10 
4 1,000 1 X 10-' 30 

18 1,000 1 x 10-' 10 

1.2 1,000 1 x 10-' 15 

0.8(A~ 
0.2(8 1,000 2 x 100'0(A~ 

1 x 10-'0(8 15 

0.25(A) 1,000 3x 100'~A) 15 0.06(8) 2 x 10-'0 8) 
0.25(A) 3 x 10-1O(A) 1.000 15 0.06(8) 2x 10-'0(8) 
0.25(A) 1,000 3x 10-'0(A) 15 0.06(8) 2x 10-'0(8) 

0.25(A) 
O.06(B) 1,000 3x 10-'0(A) 

2 x 100'0(B) 15 

0.25(A) 1.000 3xl0 'O(A) 15 0.06(8) 2x 10-1O(B) 

0.25(A~ 
0.045(8 1,000 3x 10-'O(A) 

2x 10-10(8) 15 

0.25~A) 
0.068) 1,000 3x 10-1O(A) 15 2 x 10-'0(8) 

1.2 100 2x 10-' 10 

PD168PI PD322PI 

!"It 
~ (~) 

Ap 
J:jS) ~m) 

AX. VP. 
0.1 10 1 920 
0.14 5 1 920 
- - - 1,000 

0.2 10 1 1,000 

- - - 960 
0.08 30 1 700 
0.2 30 1 700 

0.1 10 1 800 

0.09 10 1 800 

0.09 10 1 800 

0.09 10 1 800 

0.09 10 1 600 

0.22(A) 15 0.18 800 0.12(B) 
0.22(A) 15 0.18 800 0.12(B) 
0.22(A) 
0.12(B) 15 0.18 800 

0.22(A) 15 0.18 800 0.12(B) 

0.07 10 1 980 

* 1 Visible light cut-oll filter Is buill-in. * 2 . f1l ~ 151 (A) ... I, 5 
L'J ~ L"'J (B)· .. 2,3,&,0 

*3 iii rn[l] ~ (A) .. ·1,5 
l' I illrn I ?J (8)"'3,4,7,8 

* 4 J;l OJ[IJ Gl (A) .. · 3,7 
l~rnrnl_~ (B)·· 1,4,5,8 

* (OPIC Is a registered trademark 01 Sharp and stands lor OpticailC. It has a light detecting element and peripheral circuits integrated onto one Chip.) 

Semiconductor Color Sensors (Ta=25°C) 

Tog 
lac 

~ 
Isc" 
~ 

Idr lei" ;--:;--
V jj( R2 ----;--Model No. Package (0 ) ~ I. (,.w~:m2) {~. M:t ~ I~. ~") (nm) (nm) 

PDl50 10-18 0- +70 0.75 0.19 800 50 0.25 600 1 x lo-a 1 5.0 1 
P01Sl" 10-18 0- +70 0.65 0.16 600 50 0.25 600 1 x lo-a 1 5.0 1 
PDI52 Resin wHh lens -25- +80 1.3 2.5 - 1.000 0.25 600 1 x lo-a 1 5.0 1 
PDl53 10-18 -15- +70 4.5 10.0 - 1,000 0.24 600 1 x 10-' 1 5.0 1 

* 2 Infrared light cut-filter Is built-In. (Ta=25°C) 

I I I I I 
TVP.(nm) 

Model No. Package I~) Pvl ~ r~1 CIE,A ill) I AI. I MI AX I l'di I Ah 
(Ix) (R) (G) (B) 

PDI70Vl Resin -10- +60 0.38 0.30 0.32 1,000 600 70 530 85 460 80 ./ • • BSiS.J)OA BS100C 
BS500B BS120 SBC102 SBClll SBC255 SBC541 

I 
PD1S0 P0152 

(POI51) 
P0153 

PD170Vl 

• BS520 
~thlilter) 

521 
BS112 BS142 BS530UV (with IIlter) 

~wlth Iliter) 
51000 (wlthlilter) (with IIlter) 

Blue-sensitive Photodiodes (Ta=25°C) 

Pac,== Active area I~g) 
lac !. ~ Id ---v- hP 

Model No. Features (mat I) (mm2) (,.A) ~ M ~m) 
MtN. (Ix) M . VP. 

SBC102 Metal 44.0 -10- + 70 15.5 0.18 100 - - 750 
SBC111 Convert type Acryl resin 314 -10- + 70 110 0.18 100 - - 750 
SBC255 12,5('32.5 x 5.0) -10- + 70 4.4 0.18 100 - 750 
SBC541 Phenol resin (Black) 200 -10- + 70 70.00 0.18 100 - - 750 
BS112 10-5 11.9 -10- + 60 5.5 0.25 100 1 x 10-' 1 800 
BS142 Planar convert type 10-8 41.8 -10- + 60 18 0.25 100 1 x 10-' 1 800 
BS530UV Ceramic 81.0 10-+ 60 35 0.30 100 5 x lo-a 1 800 
BSSOOA 5.34 10- + 60 3.3 100 2x 10-' 2 850 
BSSOOB 

Ceramic 5.34 20- + 60 0.4 100 1)( 10-'1 1 560 
BS100c 1.55 20- + 60 0.14 100 1 x 10-" 1 560 
BS100D Planar type 1.55 10- + 60 0.80 100 1 x 10-'0 1 880 
BS120 1.55 20- + 60 0.14 100 1 x 10-" 1 560 
BS520 Resin (Black) 5.34 -20- + 60 0.40 100 1 x 10-" 1 560 
88521 5.34 -20- + 60 0.65 100 3 x 10-" 0.01 560 

SHARP ELECTRONICS CORP., Micro Electronics Oiv., Sharp Plaza, Mahwah, NJ 07430-2135-201/529-8757 - Telex: 426903 (SHARPAM MAWA) - Fax: 201/529-8759 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

SHAR~' OPICs/OPIC Light Detectors 
Ortoelectronics 

15006 15206 15435 15486 15440 15441F 15450 
(15436, 15438) 

OPICs 
Constitution of elements Log. diode N channel dual M05 FET 

Model No. Log. M05 Package "3VR 
VF .aVFS I. *3VGSS 

IGSS V. IDSS 
(V) (mV) (pA) (A) (V) (mA) 

diode FET (V) 
TYP. TYP. TYP. (V) MAX. TYP. TYP. 

IS001"' - 1 TO-5 - - - - ±100 lXl0-'2 -1.5 loS 

IS002"2 1 - TO-18 SO 0.55 2 0.5 - - - -
IS003"3 2 - TO-18 50 0.55 2 0.5 - - - -

Test Conditions - IF= la-5A 
IF= 10'" 

V.=3V - VGs =3V 
VDS = 10V VDS = 10V 

_1O-11A IDS =10!,A VGs=OV 

* 1 Topr: - 20- + 75·C * 2 Topr: -2S- +100·C * 3 Absolute maximum ratings 

OPIC Light Detectors I OPIC is a registered trademark of Sharp' and stands for OptlcallC. ) 
It has a lighr detecting element and peripheral circuits integrated onto one chip. 

Absolute ,-- ,-- Light sensitivity"' maximum ratings VOH VOL 
Model No. Function Packege (V) Eos (V) Ev 

EVLH EVHL 
Vee P 

MIN. 
(Ix) 

TYP. 
(Ix) 

(Ix) (Ix) Vee R, Re 
(V) (mW) 

TYP. TYP. (V) (II) (MO) 

IS006 ON·OFF TO-S 15 500 11.9 1,000 0.3 MAX.l 60 50 12 300 00 
operation 

IS206 according to 
luminosity TO-18 20 170 11.8 0 0.3 1,000 25 30 12 5,000 0.3 

* 4 Threshold luminosity is variable in a wide range by means of external resistor. 

Absolute maximum ratings Electro-optical characteristics 

Model No. Features Package Vee P 10 , Topr EVLH EYHL ~ tPCH t PH, 
Vee 

(V) (mW) (mA) (OC) (Ix) (Ix) (V) (1'5) (I'S) (V) MAX. MAX. TYP. TYP. 

IS435 -0.5 _+17 
Built~in schmitt 

250 50 -25- +85 - 35 5 S 3 5 

IS436 trigger circuit, Resin with -0.5 _+17 250 50 -25- +85 35 - 5 3 , 5 5 

IS438 amplifier and lens -0.5 -+" 250 50 -25- +85 35 - 5 3 5 5 

IS486 
voltage regulator. 

-0.5 250 50 -25- +85 35 - 5 3 5 5 _ +17 

Absolute maximum ratings Electro-optical characteristics 

Model No. Features Packege Vee P 10 , Topr VOL VOH tpLH tpHL 
Vee R, 

(V) (mW) (mA) (OC) MAX. MIN. MAX. MAX. (V) (0) 
(V) (V) (#5) (1'5) 

Pulse drive circuit and sync. 
Transparent IS440 detection circuit are built-in in -0.5 _ +16 250 SO -25- +60 0.35 4.97 670 670 4.5-16 280 the lioht emitting side epoxy resin 

Pulse drive circuit and sync. 
Transparent IS441F detection circuit are built·in in -0.5 _ +16 2S0 50 -25- +60 0.35 4.97 670 670 4.5-16 280 

the light emitting side epoxy resin 

Built-in amp circuit, 
Epoxy IS450 ~~~cm~8i~l~a~i~~u~ircuit resin 

-0.5 _ +, lS0 16 -25- +60 0.3S 4.97 670 670 4.5-16 280 

Absolute maximum ratings Electro-optical characteristics 

151601 

(Ta=25·C) 

gm .6.1055 
(mil) (I'A) 
TYP. TYP. 

2 20 

- -
- -

VDS = 10V 
VDS = 10V 

VGs=OV 

(Ta= 25·C) 

Light 
lip 

input 
(nm) 

range 
TYP. 

(Ix) 

20-1,000 650 

20-1,000 7S0 

(Ta=25·C) 

Ev R, 
(Ix) (0) 

50 280 

50 280 

50 280 

50 280 

(Ta = 25°C) 

External distributing 
light illuminance 

Ev(lx) 

7,200TYP. 

4,500TYP. 

7,200TYP. 

(Ta = 25°C) 

Model No. Type Packege Vee P Vo" Topr 
Sensitivity Rp (mVI'W) TYP. Response frequency fc (MHz) TYP. 

(V) (mW) (V) (OC) V.+B V.+C VE1VF 
V.+B V.+C VE,VF 

R, C, 
+C+D V.+D +C+D V.+D (KO) (PF) 

QPIC light detector Transparent 
IS1601 Separation bandwidth at focus epoxy resin -0.5 _ +, 100 -0.5 _ +, -2S- +80 4 6 12 20 1 1 1 10 

light detector portion SpM 

For Infrared LED's, please refer to Section 4800, page A·2142. 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

SHARP. Light Detecting Units! 
Ortoelectrooics Automatic White Balance Modules! 

Humidity Sensor/Counter Modules 

GPI U50X series 
GP1U51X series 

GPI U52X series GP1WOl 
(GP1W02) 

Light Detecting Units for Remote Controller 
Absolute maximum ratings Electrical characteristics 

Model No. Vcc Tstg To~r Icc(mA) VOH(V) VOl(V) fo(kHz) 
(V) (OC) (0 ) MAX. MIN. MAX. TYP. 

GPl U50X series 6.3 -20- +70 -10- +60 5 Vee-0.5 0.45 40 

GPl U51 X series 6.3 -20- + 70 -10- +60 5 Vec-0.5 0.45 40 

GPl U52X series 6.3 -20- +70 -10- +60 5 Vee-0.5 0.45 40 
GP1U52V series 6.3 -20- +70 -10- +60 5 Vee-0.5 0.45 40 

Automatic White Balance Modules 

GP1W03 

(Ta=25°C) 

Remarks 

In addition, models with fo= 38,36.7,32.75, 
41.7, 48, 57, and 39kHz are available. 
Also a 90° foldable type of lead frame (V 
type) is available. 

01ee=5V, Ta=25°C, Rl=5kll) 

Absolute maximum ratings Electrical characteristics 
*1 Vo (V) *1 Yo (V) Tp 

Model No. Vcc Topr Tstg Tc Ev Tc Ev (sec.) *2 
(V) (OC) (OC) MIN. MAX. (K) (Ix) MIN. MAX. (K) (Ix) MAX. '3 

GP1WOl +7 -10- +60 -40- +70 1.75 1.85 3,200 1,000 2.17 2.27 6,750 1,000 1.0 *4 

GP1W02 +7 -10- +50 -40- +70 1.73 1.87 3,200 1,000 2.15 2.29 6,750 1,000 0.5 *5 

High Performance Automatic White Balance Module (Vee=5V, Ta = 25°C, RL= 1000kll) 

Absolute maximum ratings Electrical characteristics 

Output voltage (1) Output voltage(2) Dissipation current 
Model No. Vcc lo(R,G,B) Topr Vo(R,G,B) .lV(B-G) .lV(G-R) Icc 

(V) (mA) (OC) (V) (mV) (mV) (mA) 
TYP. TYP. TYP. MAX. 

GP1W03 0- +7 -0.5- +0.15 -10- +50 1.65 100 150 6 

* 1 Vo can be set althe rating value by adjusting VRI and VR2 underthe light source with color temperatures olTc _ 3,200K Block Diagram and Tc = 6,750K, respectively. logarithm conyerhon CIrCUlI DedIcated Ie 
* 2 Characteristics with VRI. and VR2 adjusted to the condition noted in * 1 ;rtft r- -r.9f' * 3 Absolute output voltage fluctuating according to the load resistance against the output voltage when RL = 5kU (pull down). r , 5 _ I+-< >--- +5V 
* 4 When the value of Tc is changed Irom 2,856K (1,000 Ix) to 6,750k (1 ,000 Ix) II, ----Iii ~_I 

>---"""",, * 5 The time it takes to reach 90% of the output voltage of 6,750K when incident light color temperature changes from : ~ -jHHj~!J Tc=2,856K to Tc=6,750K. , ' <u ,J' >--- GNO 

~ ~ , ~- --'f=] 
Cok)r L:-~ ~s~~· ~VR' 
sensor adjustment adjustment 

Humidity Sensor Module 
If not specified Vcc = 5.0V, V,N = 5.0Vp-p 

Ta =25 C (short wave 1kHz, Duty ratio 0.5) 

Model No. Output 
Vcc 
(V) 

OR05HMI 10 7 

'6 Nodewing 

Counter Modules 

Absolute maximum ratings 

Topr-6 Hopr 
(OC) (%RH) 

-10- +50 10-95 

,-, ,-, ,-, ,-, " 
DDDDM 

S8029 SERIES 

tPLHI ~L 

(sec) TYP. 
120 

(Ta=25°C 
Electrical characteristics 

Hysterlsls characteristics 

I I Wind velocity (%RH) I RH 
RH(%) (m/see) TYP. (%) 

I 30#90 I 0.Q1 or less t3.0 I 40-70 

S80451S8054 SERIES 

Character Functions 
Model No. Display height Module size Vce Counter Up/down Counter 

device (mm) (mm) (V) range switching reset 
S8029 series LCD 5.4 16x42x6.5 3.0 0-9999 0 0 
88045 series *7 LCD 3.0 15x22x3.5 3.0 0-9999 0 0 
S8054 series" LCD 3.0 15x22x3.5 3.0 0-9999 0 0 

'7 Two indicaton·display systems '8 S80L> L> A, S80L> L> C, saoL> L> E, and S80L> L> G(L> L> : 29 or 45) with Zero detection 
'9 Zero delection ON-OFF switchable 

Zero Tape·end 
detection detection 

"0 

"0 
"0 

'" 
Memory 

stop 
0 
0 

SHARP ELECTRONICS CORP., Micro Electronics Div., Sharp Plaza, Mahwah, NJ 07430-2135.201/529·8757 • Telex: 426903 (SHARPAM MAWA) • Fax: 201/529-8759 
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3700 ELECTRO-oPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 

" CdS/CdSe PHOTOCONDUCTIVE CELLS • OPTICALLY COUPLED 

SILONEXi ISOLATORS. SILICON PHOTODIODES AND PHOTODIODEARRAYS • 
CUSTOMIZED OPTOELECTRONIC ASSEMBLIES 

CdS & CdSe PHOTOCEllS 

Cell Typical Min. Max. Max. 
Type 1.0 Ftc Dark Peak Power 
No. Res. KO Res. MO Volt. mW. Description 

NSL-3120 75 100 70 50 CdSe Photoconductive Cell 
NSL-3130 30 100 70 50 in Hermetic Glass and Metal 
NSL-3140 14 100 70 50 TO-IS. CdS versions also 
NSL-3150 550 1000 250 50 available. 
NSL·3160 260 1000 250 50 
NSL-3170 110 1000 250 50 
NSL-31S0 50 500 120 50 

NSL-3812 43 10 80 100 CdSe Photoconductive cell 
NSL-3822 18.6 10 80 100 in TO·5 plastic coated u open 
NSL-3832 8 10 80 100 pill" package. Also available 
NSL-3842 3,5 10 80 100 in CdS material. 
NSL-3852 330 100 320 100 
NSL-3862 155 100 320 100 
NSL-3872 66 100 320 100 

NSL-4440 120 50 1000 1000 I" CdS Photoconductive 
NSL-4450 26.0 15 1000 1000 Cell in Hermetic Glass and 
NSL-4460 11.4 5 1000 1000 Metal case 1.25" diameter. 
NSL-4470 5.5 0.5 1000 1000 
NSl-4442 120 10 1000 500 III CdS Photocoductive 
NSl-4452 26 1.5 1000 500 Cell in plastic coated 
NSL-4462 11.4 0.5 1000 500 "open pill" package. 
NSL-4472 5.5 0.2 1000 500 

NSL-4610 65 80 80 100 CdS Photoconductive Cell 
NSL-4620 28 20 80 100 in Hermetic Glass and 
NSL-4630 12 2.7 SO 100 Metal1f4." dia. case. 
NSl-4640 5.2 0.7 SO 100 HermetiC CdSe versions 
NSL-4650 550 160 250 100 also available. 
NSl-4660 230 20 250 100 
NSl-4670 100 4 250 100 

NSL-2930 1.7 0.5 80 500 TO-S Hermetic CdS/Se 
NSL-2940 .75 0.1 80 500 Photoconductive Cell. 
NSL-2970 7.5 5.0 250 500 

NSL-3921 4.0 2 SO 200 TO-8 CdSe Photoconductive 
NSL-3931 1.7 2 80 200 Cell in Plastic Case. Glass 
NSL-3941 0.75 2 80 200 Lens and Plastic Coated 
NSL-3351 40.0 5 320 200 "open pill" and CdS 
NSL-3961 17.0 5 320 200 versions also available. 
NSL-3971 7.5 5 320 200 

NSL-4920 4.0 2.0 80 500 CdS Photoconductive Cell 
NSL-4930 1.7 0.4 SO 500 in Hermetic Grass and 
NSL-4940 0.75 0.05 80 500 Metal TO-8. Hermetic CdSe 
NSL-4950 40 30 320 500 version also ava; rable. 
NSL-4960 17 4.0 320 500 
NSL-4970 7.5 0.5 320 500 

NORP-ll 20 2.5 320 250 CdS Photocell in 0.5" 
NORP-12 9 1 320 250 lensed Plastic case. 
NORP-13 4 0.5 320 250 

NSl-4510 43.0 55 120 100 CdS Photoconductive cell in 
NSL-4520 18.6 15 120 100 Hermetic TO-5 package. Two 
NSL-4530 8 1.8 120 100 plastic encapsulated 
NSl-4540 3.5 0.25 120 100 versions also available. 
NSl-4550 330 200 320 100 
NSL-4560 155 130 320 100 
NSL-4570 65 20 320 100 

UV SENSITIVE lDRs 
Typical Min. Max. Max. 

Cell 1.0 Ftc Dark Peak Power 
Type No. Res. Kl1 Res. MQ Vall MW Description 

NSL-2129/3 1.7 0.2 80 200 0.5" Plastic Case 
NSL-2129/6 17.0 1 320 200 with Phosphor-Coated 

Quartz Window 

PIN PHOTODIODES 
NSL Light Dark Rise Fall 
Type Current* Current Time Time 
No. MA nA nS nS Description 

NSL-530 0.3 10 3 6 TO-IS Package 
NSL-580 1.5 30 5 S TO-5 

PHOTODETECTOR LAMP IlED ASSEMBLIES 
CdSe Photo detector 

Emitter Detector 
Cur- Max. Min. Max. 

Module rent ON OFF Max. Power 
Type No. Volls MA Res. n Res. MO Volts mW 

PL-I033-1 10 15 100 10 SO 250 
PL-1035-1 10 15 400 50 320 250 
PL-2H33-1 200 2 100 10 SO 250 
PL-2H36-1 200 2 400 50 320 250 
PL-5S33-1 25 250 10 SO 250 
PL-5S35-1 25 2000 100 320 250 

PLT-10384 10 15 250 10 80 100 
PLT-I0387 10 15 3000 50 320 100 
PLT-2H384 200 2 500 10 80 100 
PLT-2H387 200 2 10000 50 320 100 
PLS-5S380 25 250 10 SO 100 
PLS-5S387 25 4000 100 320 100 
PlM-5S310 25 500 10 80 50 
PLM-5S317 25 5000 100 320 50 

SILICON PHOTODIODES 
Min. Min. Dark Reverse 

Short Open Curro Voltage 
Cell CI.' Ct.' p.A@ IV Recom. 

Type No. Curro MA Voll. @ 2S·C Max. 

NSl-701-1 0.30 0.35 3 5 
NSL-801-1 0.325 0.275 1.5 10 
NSl-701-9 0.30 0.35 3 5 

NSL-702 0.6 0.35 5 5 
NSL-S02 0.65 0.275 2.5 10 
NSl-703 1.4 0.35 15 5 
NSL-S03 1.5 0.275 7.5 10 
NSl-705 4.5 0.35 25 5 
NSl-805 4.77 0.275 12.5 10 

NSl-706 2.9 0.35 20 5 
NSL-S06 3.0 0.275 10 10 
NSl-707 3.3 0.35 25 5 
NSl-807 3.5 0.275 12.5. 10 
NSL·708 1.3 0.35 15 5 
NSl-808 1.4 0.275 7.5 10 
NSL·710 0.125 0.4 1 5 
NSL-810 0.150 0.275 0.5 10 
NSl·751 1.4 0.35 2.0 5 
NSl-851 1.5 0.275 10 10 
NSL·781 0.2S 0.35 5 5 
NSl-881 0.3 0.275 2.5 10 
NSl-782 0.42 0.35 5 5 
NSL-791 0.50 0.35 5 5 
NSl·792 1.1 0.35 15 5 
NSl-S932 0.65 0.275 0.5 10 

NSl-6136 100.0 .38 3 5 

NSl-6122 110.0 .33 2 10 

NSL-6134 150.0 .40 3 5 

, At 500 Ftc (25 MW/cm2) 2S70oK Source 

SILICON PLANAR PHOTODETECTORS 
Min. 
Short 
Ct.* 

Description 

Phenolic .75" 
x .75" x 625" 
Pi n leads for 
P.C. Board 
Mounting, 
(Matched, 
Multi~Detector 
Configurations 
available.) 
Standard tube: 
Axial leads. 

Small tube; 
Axial leads. 
Miniature 
Tube; Axial 
leads. 

Description 

.1 " x .2"Chip. 
Wire Leads 

9 Element Cell, 
0.1" Spacing 

.2" x .2* Chip. 
Wire Leads 

.2" v .4" Chip. 
Wire Leads 

.76" x .354" 
Chip. 
Wire Leads 
.4" x .4" Chip. 
Wire Leads 

.2" x 1" Chip. 
Wire Leads 

.1" x I" Chip. 
Wire Leads 

TO-18 Package 

0.5" dia. 
Epoxy Package 
Hermetic TO-5 
Case 

Hermetic TO-8 
Case 
0.5" dia. 
Ceramic 

.05" x .125" 
Chip. 

.05" x .125" 
Chip. 

.130" x .150" 
Dual Chip. 

* At 500 Ftc (25 MW/cm2) 2S70oK Source 
Cell 

Type No. Curro p.A 

Min. 
Open 
Ct.* 
Volt. 

Dark 
Curro 

NA@SV 
@2S·C 

Break· 
down 

Voltage 
IV) Description 

EEM 1988 

•• 

NSL-8ll 
NSL-812 
NSL-813 
NSL-814 
NSL-815 
NSL-883 
NSL-893 

100 
310 
220 

90 
240 
360 
800 

* At 500 Ftc, 2B70oK Source 

0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

5 
5 
5 
5 
5 

10 
20 

40 
40 
40 
40 
40 
20 
10 

TO-18, Flat Window 
TO-18, Low ~ens 
TO-lB, High Lens 
TO-52, Flat Window 
TO-52. LoW Lens 
TO·5, Flat Window 
TO-8. Flat Window 

NSl-811 and NSl-883 are available in dual and quad versions in TO-5 
and TO-8 packages. 

S LONEXB 
TWX 610-421-3362 
FAX 514 747 3906 
TLX 51 669 663 

331 CORNELIA ST., PLATTSBURGH, NY 12901 
2150 WARD STREET, MONTREAL, QUE. H4M 1T7 
ALTRINCHAM, CHESHIRE, WA14 4NX 

TEL: (518) 51611-3160 

TEL: (514) 744-5507 
TEL: (061) 928-3417 

Reprinted FromEEM - Electronic Engineers Master - 1987-1988 Edition 
645 Stewart Ave., Garden City, NY 11530· © 1987 Hearst Business Communications, Inc. "':'.". 

lI.s."· 
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Widclst ··Range.of·.Pr()tec.t()r~······MV~ w...,.."" Anywhere! 
Data Line Protectors 
MCG provides a sophisticated blend of high speed 
(less than 5ns) and brute force protection for the 
sensitive equipment on your data lines. 
Protects: 
• RS232 • 20ma loops 
• RS422,423 • Video lines 
• Modems • Twisted pair/coaxial cables 

I See EEM Pages 8-1333 -1341 .1 

AC Power Line Protectors 
MCG AC Power Line Protectors are heavy-duty, 
bipolar clamping devices that limit lightning and 
switching transient spikes to safe levels. 
Protects: 
• 120VAC to 480VAC 
• 5A to 5000A 
• 1 Phase, Delta, Wye configurations 

I See EEM Pages 8-1328-1332.1 
..... - .. -. Specialists in Circuit Protectors, Transients, Lightning & Surges. 2 year warranty 

12 Burt Drive, Deer Park, NY 11729 Technl'cal Assl'stance' 
516-586-5125. FAX: 516-586-5120 • 

ELECTRONICS INC 800-851-1 508 
8·1296 For manufacturers' sales offices, see yellow pages EEM 1988 



riTiTi1l selection 
Lnill.l.Jguide 

FUSES 

Bel Fuse B'1302 

FIC Corporation B·1314 

Litlelfuse B·1319 

Micro Devices B-1343 

Panel Components B'1344 

CIRCUIT BREAKERS, LIMITERS, SUPPRESSORS 

Atlantic 
Scientific 

E-T-A Circuit 
Breakers 

Heinemann 
Electric 

Siemens 
Components 

USD Products 

EEM 1988 

B-I299 

B-1311 

8-1315 

8-1350 

B-1352 

For manufacturers' sales offices. see yellow pages 8·1297 



4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS, ETC.) 4300 

C I RC U I T Airpaxcircuit breakers are rated at 50 milliamps to 50 amperes 
in more than 50 configurations and styles. And we can design 
one to your exact specifications. Contact Airpax Company, Woods 

B REAKE RS Road, Box 520, Cambridge, MD 21613. (301) 228-4600. 
Fax (301) 228-8910. Telex 6849138. A division of North 
American Philips Corporation. 

Models AP and UP* * 
Hermetically sealed. DC, 50/60 Hz or 400 Hz versions. Various 
delays to meet your needs. UP version has wide glass terminals. 
Specifications: 1 to 3 poles. Ratings: 0.05-20A, 240 VAC, 50 
VDC. Interrupting capacity: AP MIL 500A @ 120 VAC, 50 VDC; 
300A @ 240 VAC. UP 1000A @ 32 VDC, 240 VAC. 
Approval: @ ® 'N QPL: MIL-C-39019 Lloyds 
* * (UP, single pole, series only) 

Models SNAPAK®, CARDGARD®, lEG and IEL 
All conform to VDE and IEC spacing requirements. CARDGARD 
is PC board mountable. 
Specifications: SNAPAK: 1 or 2 pole ratings. 7.6 to 15A at 32 
VDC/125 VAC, 0.10 to 7.5A at 50 VDC/250 VAC. 
2-pole only (2-pole breaking) and ratings: 7.6 to 15A at 125/250 
VAC, 32/50 VDC. Interrupting capacity: 1000A at 125 VAC, 250 
VAC, 32 VDC and 65 VDC. 
Approval: IEC @ 'N VDE* ® ~ Lloyds 
CARDGARD: 1 pole. Ratings: 1.0-6.0A, 32 VDC, 250 VAC. 
Interrupting capacity: 10 times rated current, at rated voltage. 
Approval: 'N @ 
lEG and IEL Ratings: 0.05-30A, 277 VAC, 65 VDC (Model lEG). 
0.05-50A, 277 VAC, 65 VDC (Model IEL). Interrupting capacity: 
3500A, 277 VAC .max., 2000A, 65 VDC (Model lEG). 5000A, 277 
VAC max., 2000A, 65 VDC (Model IEL). 
Approval: @ ® 'N VDE* 

Model 209 
Ideal for branch circuits. Mounts in switch boards, panel 
enclosures, panel boards, junction boxes. Series includes 219 
manual motor controller, 229 appliance controller, 249, 259 and 
269 marine power selectors. 
Specifications: 1 to 6 poles. Ratings: O.lO-lOOA, 125 VDC; 
O.lO-77A, 600 VAC; 0.1O-100A, 120,240,277 and 480 VAC. 
Interrupting capacity: 5000A. 
Approval: @ ® 'N Lloyds 

'Limited approvals; consult factory. 

1···"············(········ ¥ I 
-% 

Models 203 and IELHR 
203 is a front panel mounting device which combines 
over-current protection, ON-OFF switching and pilot light. 
Series, shunt or relay trip. 
Specifications: 1 to 3 poles. Ratings: 0.05-lOA, 250 VAC, 
50 VDC, 1O.1-20A, 120 VAC, 32 VDC. Interrupting capacity: 
1000A. 
Approval: @ ® 'N Lloyds 
IELHR designed for 35 mm symmetrical DIN rail; quick 
mounting, easy removal. Handle assembly available in 7 colors. 
Specifications: Ratings: 0.05-50A, 65 VDC and 250 VAC. 
Operating temperature: - 40°C to + 85°C. 

Models APL/UPL and 205 
These breakers offer precision operation for critical service. 
Series, shunt and relay configuration options. Choice of delays, 
ratings. 205 is dust-sealed for harsh environments. 
Specifications: 1 to 9 poles. Model APL/UPL Ratings: 0.05-20A, 
277 VAC; 0.05-50A, 250 VAC; 0.05-100A, 65 VDC. Interrupting 
capacity: 5000A, 120 VAC; 2000A, 65 VDC. Model 205 Ratings: 
0.05-20A, 277/480 VAC; 0.05-50A, 250 VAC; 0.05-100A, 32 VDC. 
Interrupting capacity: 5000A, 277/480 VAC; 5000A, 250 VAC; 
2000A, 32 VDC. 
Approval: @ ® 'N QPL: MIL-C-55629 Lloyds 

Models APGIUPG/IPG 
Low-cost, precision operation. Multi-pole assemblies, single or 
multi-handle. For data processing, broadcast equipment, 
vending machines, controllers, etc. 
Specifications: 1 to 4 poles. Ratings: 0.02-30A, 277 VAC, (Model 
lPG, 250 VAC), 65 VDC, 31-50A, 50 VDC. Interrupting capacity: 
1000A, 277 VAC, (Model lPG, 250 VAC), 2000A, 65 VDC, and at 
5000A, max. ratings of 30A at 120 VAC, 20A at 250 VAC, lOA at 
277 VAC, (ModeiIPG. 250 VAC). 
Approval: @ ® 'N QPL: Mil-C-55629 Lloyds Model IPG-VDE* 

AlRPAlf 
CAMBRIDGE DIVISION 

8'1298 For manufacturers' sales offices, see yellow pages EEM 1988 
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APPLICATION: 

PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS, ETC.) 

APPLICATION: 

None None 

Placed at the Used in conjunc-
service entrance. tion with the MB 
the MB Series Series. the MB-HPB 
protects against Series provides 
Incoming tran- transient voltage 
sient voltages. protection for 
Conforms to new secondary panels. 
U L 1449 Standa rd. Conforms to new 
effective 7/2/87. UL 1449 Standard. 

effective 7/2/87. 
When used in 
conjunction with 
MB Series. 

4 (shield optional) 

Transient voltage 
prote'Ction for three 
AC power devices 
and one data 
communication 
interface. Several 
connector types 
available. 

·For AC features see 
1M Series below. 

None 

Plug in transient 
voltage suppressor 
for computer 
systems. large or 
small. and any 
solid-state 
equtcment. 
Con orms to new 
UL 1449 Standard 
effective 7/2/87. 

Upt08 

Transient protection 
for Standard RS-232 
and RS-422 data 
lines. The DL Service 
connects directly in 
line for Data Com 
interface nr<'l,tpctinn 

None 

Transient voltage 
protection for up 
to three separate 
units. including 
terminals. PC's. 
printers and Data 
Com equipment. 
Conforms to new 
UL1449 Standard. 
effective 7/2/87. 

For manufacturers' sales offices, see yellow pages 

Up to four lines 
and shield per 
card. 80r 24 
card enclosures 
available. 

Transient voltage 
protection for a 
variety of data 
line types. Dense 
mounting 
enclosure for 
individual or 
trunk data lines. 

None 

Transient voltage 
protection for up 
to six separate 
units. including 
terminals. PC's. 
printers and Data 
Com equipment. 
Conforms to new 
UL1449 Standard. 
effective 7/2/87. 

4300 
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4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS. ETC.) 4300 

ATLEE COMPONENT HOLDERS 
Atlee component clips are made of spring steel· and 
beryllium copper because they afford the most general
ly desirable combination of properties. Specific selec
tion of material will depend on conditions of the ap
plication. In addition clips can be manufactured to your 
speCification for a variety of uses. Please contact the 
factory with your questions and special requirements. 

FEATURES 
• The design of our component holders, from raw ma

terial through the finished product, ensures maximum 
performance and reliability under extreme usage, in
sertion, withdrawal force, and shock and vibration. 

• Holding power increases as shock and vibration in
crease, measured by force required to remove com
ponent. 

• Special contour design acquires closer set to com
during shock and vibration, increasing secur-

Beryllium Copper, 
QQ-C-533a 
PLATING: cadmium CO-P-416a; silver, 
00-S-365a; zinc, 00-Z-325; tin, OO-T-
425; nickel, 00-U-290; black matte, MIL
F-495A. 
Various finishes availabie. 
Designed to hold resistors, capacitors 
and smail cylindrical devices. Fastened 
by means of rivets, eyelets, screws or 
similar fasteners. 

Spring Steel, QQ-S-777a 
PLATING: cadmium CO-P-416a; silver, 
00-S-365a; zinc, OQ-Z-325; tin, QQ-T-
425; nickel, QQ-N-290; black matte, MIL
F-495A. 
Various finishes available. 
Designed to hold resistors, capacitors 
and smail cylindrical devices. Fastened 
by means of rivets, eyelets, screws or 
similar fasteners. 

Tab Mounted Clips 
MATERIAL: beryllium copper, QQ-C-
533a. 
PLATING: cadmium, QQ-P-416a; silver, 
QQ-S-365a; zinc, OQ-Z-325; tin, QQ-M-
151; nickel, QQ-N-290; biack matte, 
MIL-F-495A. 
Various finishes available. 
Designed to hold resistors, capacitors, 
relays and similar cylindrical compo
nents. Fastened to a circuit board by 
tabs. 

Industrial Component 
Holders 
MATERIAL: spring steel S.A.E. 1065, .020 
thick. 
PLATING: commercial nickel, commer
ciai nickel and vinyl coating 
Designed for use in industrial and. com
mercial applications. 

No-Twist Clips 
MATERIAL: spring steel, QQ-S-777a. 
PLATING: cadmium, QO-P-416a; silver, 
00-8-365a; zinc, QO-Z-325; tin, OO-M-
151; nickel, QQ-N-290; black matte, MIL
F-495A. 
Various finishes available. 
Designed for holding capacitors and simi
lar cyilndrical components, without,twist
ing. 

Atlee offers a complete line of MS and NAS com
ponent clips. 

M24066 M17160 

MS28136 MS28137 NAS1464 

• Slotted design assures firm retention for fragile com
ponents without risk of injury. 

• As an indication of the spring characteristics of At
lee's component holders, all of which are heat treated 
after forming, the following data Is supplied; beryllium 
copper will withstand over 500 and spring steel 100 
insertion-withdrawals of a slug 1/32" larger than nom
inal diameter, without metal fatigue. 

Fuse and Resistor 
Holders 
MATERIAL: phosphor bronze, OQ-B-750; 
beryllium copper, QQ-C-533a. 
PLATING: sliver, QQ-S-365a. 
Finishes availabie silver plate. 
DeSigned to hold fuses and ferrule-type 
resistors plus reduce heating by provid
ing high contact pressure. 

Crystal Clips 
MATERIAL: spring steel, QO-8-777a, 
spring steel S.A.E. 1065. 
PLATING: cadmium, QQ-P-416a; sli
ver, QQ-S-365a; zinc QO-Z-325; tin, 
QO-M-151; nickel, OQ-N-290; black 
matte, MIL-F-495A. 
Various finishes available. 
Designed to provide secure mounting 
for lIattened elliptical components. 

Transistor Clips 
MATERIAL: beryllium copper, QO-o-533a. 
PLATING: cadmium, QQ-P-416a; silver, 
QQ-8-365a; tin, QQ-M-151; nickel, QO-N-
290; blaCk matte, MIL-F-495A. 
Various finishes available. 
Designed to hold transistors without de
pending on soldered leads and at the 
same time act as a heat sink. 

Locking Clips 
MATERIAL: spring temper phosphor 
bronze, 00-B-750. 
PLATING: silver, QO-S-365a; cadmium, 
QQ-P-416a; nickel, QQ-N-290; Class II, 
Type VI. 
Various finishes available. 
Designed to hold a fuse, ferrule-type re
sistor or similar component against the 
most severe shock and vibration. 

Heat Dissipating Liners 
MATERIAL: beryllium copper, .002 thick 
per 00-C-533a, heat treated. 
FINISH: black matte 
Designed to cool many types of compo
nents combined with different types of 
cooling methods. 

10 BAYFIELD DRIVE, NORTH ANDOVER BUSINESS PARK, NORTH ANDOVER, MA 01845 
(617) 681-1003. TELEX #928252· FAX: (617) 686-2934 

Atlee manufactures a full line of Bus Bars Card Guides and Component Holders. For additional information, please contact the factory. 

8·1300 For manufacturers' sales offices, see yellow pages EEM 1988 
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TOGGLE SWITCHES 

PHOTOELECTRICS 

RELAYS 

LIQUID LEVEL 
CONTROLS 

SOLID STATE 
RELAYS 

TERMINAL BLOCKS 

TEMPERATURE 
CONTROLS 

TIMERS 

EEM 1988 

PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS, ETC.) 430Q 

WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE orders placed by 3:00 p.m. are shipped the same day. • BECAUSE of our excellent Value-Added Service . 
• BECAUSE we have over 8,000,000 relays & switches In stock. • BECAUSE of our Just-In-Tlme Program. 

(213) 452·1229 
CABINETS RELAYS SWITCHES TIMERS 

BUD Aleph International Acro ATC 
Allied Controls Alco Agastat 
American-Zettler American Switch Amperlte 

CIRCUIT BREAKERS Aromat Aromat Antex 

Alrpax 
AT&T Arrow Hart Crouzet 

Aromat 
Bosch Carlingswltch Eagle Signal 

Carllngswitch 
C.P. Clare C&K Guardian 

Heinemann 
Coto EECO Industrial Timer 

Potter & Brumfield 
Crydom Controls Electro-Mech Magnecralt 
EAC Electronic Compo Group Master Electronics 
Elec-Trol Grayhill Midtex 
Fujitsu Landis&Gyr National Controls 

CONNECTORS & Gordos Llnemaster Omron 
SOCKETS Grayhlll Master Specialties Potter & Brumfield 

Amphenol Guardian McGill SSAC 
Aromat Hi-G Microswltch Struthers-Dunn 
Curtis Idec Omron Syracuse Electronics 
Custom Connector ITT Oslo 
Idec Line Electric OTTO 
Lumberg Magnecraft Saia RESISTOR NETWORK 
Master Electronics Master Electronics Unimax Beckman Ind. 
Potter & Brumfield MEC 
Souriau Midtex 

INDICATORS, Vernitron~Beau Omron 
Welcon/Wells Potter & Brumfield LAMPS&LED TRIMMERS & POTS 

RBM Idec Beckman Ind. 

Schrack IDI 

COUNTERS Siemens lEE 
JKL SOLENOID Engler Sigma 
Leecralt Standex Dormeyer Heeon Lumex 

IVO Stantel Guardian 

Kessler-Ellis Struthers-Dunn Stanley Line Electric 

Master Electronics Telemecanlque Sylvania 

Omron Theta-J 

Redington Trlridge INDUCTORS TERMINAL BLOCKS 
Red Lion Jellers Beau 
Sodeco/Maxmar FUSES Microtran Buchanan 
Stemco Bussmann Stancor Curtis 
Veeder-Root LitteHuse Triad Electrovert 

Underwriters Safety Kulka 

PHOTOELECTRIC 
Magnum 

DIODES HARDWARE & Marco 
Aromat 

Generallnstr. WIRING DEVICES RDI 
Aavid 

Dolan-Jenner Underwriters Safety 
Buchanan 

Electro Vernitron-Beau 
Electrovert 

Omron 

FANS Harvey Hubbell 
Photoswitchl AB 

Aromat H.H.Smith 
Skan-A-Matic 

TRANSFORMERS 
U.S. Toyo Modor Dormeyer 

PROXIMITY Microtran 
KNOBS Agastat Stancor 

FILTERS Cosmo/Kurz-Kasch Electro Thordarson 
Curtis Raytheon/Panel Products Omron Triad 

OVER 8,000,000 RELAYS & SWITCHES IN SlOCK 
MAILING ADDRESS 

8 
PHYSICAL ADDRESS 

MASTER DISTRIBUTORS MASTER DISTRIBUTORS 
P.o. Box 25662 1301 Olympic Blvd. 

Los Angeles, CA 90025-0662 Santa Monica, CA 90404 
FAX (213) 399-8600 Telex: 182041 MASTER SNM 

~ & ~ ~ 
PADDLE SWITCHES TRANSFORMERS TIMERS COUNTERS FANS 

ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

For manufacturers' sales offices, see yellow pages 

CIRCUIT BREAKERS 
FUSES & FUSEHOLOERS 

KNOBS 

LAMPS & LEOS 

SWITCHES 

• RELAYS 

INDICATOR LIGHTS 

SOLENOIDS 

SOCKETS 

PUSHBUTTON 
SWITCHES 

PROXIMITY CONTROLS 

8·1301 



4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS, ETC.) 4300 

FUSES /UL, CSA1-l/4" 1 1/4" & 1",1 1/4" 

TYPE 3AG NORMAL BLOW fi 
GLASS TUBE FUSE SERIES ~I! ® 
ELECTRICAL CHARACTERISTICS 
Rating 

110% 
135% 
200% 

Blow Time 

............................ 4 hours, minimum 

............................ 1 hour, maximum 

............................ 5 seconds, maximum 

MECHANICAL DIMENSIONS 
Dimensions Inches (mm) 

Diameter ......................... 250 (6.35) 
Length ......... >.................. 1.250 (31.75) 

Catalog Ampere Voltage Catalog Ampere Voltage 
Number Rating Rating Number Rating Rating 
3AGOIO 1/100 250 3AGI 1 250 
3AG031 1/32 250 3AG1.25 1-1/4 250 
3AG062 1/16 250 3AG1.5 1-1/2 250 
3AG100 1/10 250 3AG1.6 1-6/10 250 
3AG125 I/S 250 3AG1.75 1-3/4 250 
3AG150 15/100 250 3AG2 2 250 
3AG175 .175 250 3AG2.3 2-3/10 250 
3AG1S7 3/16 250 3AG2.5 2-1/2 250 
3AG200 2/10 250 3AG3 3 250 
3AG250 1/4 250 3AG3.5 3-1/2 250 
3AG300 3/10 250 3AG4 4 250 
3AG375 3/S 250 3AG4.5 4-1/2 250 
3AG400 4/10 250 3AG5 5 250 
3AG500 1/2 250 3AG6 6 125 
3AG600 6/10 250 3AG7 7 125 
3AG750 3/4 250 3AGS 8 125 
3AGSOO 8/10 250 3AG10 10 125 

Listed by Underwriters' laboratories through 10 am
peres. Certified by Canadian Standards Association 
through 10 amperes. 
Type 3AG fuses, described as normal blow, are 
medium to quick acting protectors for use in general 
circuit applications. Suitable for most circuits where 
high surges or transients are not anticipated. 

TYPE 3AP NORMAL BLOW IR 
PIGTAIL GLASS TUBE ~ Ifil\ 
FUSE SERIES ~ 
ELECTRICAL CHARACTERISTICS 

Blow Time 

............................ 4 hours, minimum 

............................ 1 hour, maximum 

Rating 

110% 
135% 
200% ............. ; .............. 5 seconds, maximum 

MECHANICAL DIMENSIONS 

Dimensions Inches (mm) 

Diameter ......................... 270 (6.86) 
Length ............................ 1.280 (32.5) 

Pigtail Leads Inches (mm) 

Diameter ......................... 032 (,813) 
length ............................ 1.5 (38.1) 

Catalog Ampere Voltage Catalog Ampere Voltage 
Number Rating Rating Number Rating Rating 
3APOlO 1/100 250 3API 1 250 
3AP031 1/32 250 3AP1.25 1-1/4 250 
3AP062 1/16 250 3AP1.5 1-1/2 250 
3AP100 1/10 250 3AP1.6 1-6/10 250 
3AP125 I/S 250 3AP1.75 1-3/4 250 
3AP150 15/100 250 3AP2 2 250 
3AP175 .175 250 3AP2.3 2-3/10 250 
3AP1S7 3/16 250 3AP2.5 2-1/2 250 
3AP200 2/10 250 3AP3 3 250 
3AP250 1/4 250 3AP3.5 3-1/2 250 
3AP300 3/10 250 3AP4 4 250 
3AP375 3/8 250 3AP4.5 4-1/2 250 

Catalog Ampere Voltage Catalog Ampere Rating 
.Number Rating Rating Number Rating Voltage 
3AP400 4/10 250 3AP5 5 250 
3AP500 1/2 250 3AP6 6 125 
3AP600 6/10 250 3AP7 7 125 
3AP750 3/4 250 3APS S 125 
3APSOO 8/10 250 3APIO 10 125 

Listed by Underwriters' Laboratories through 10 am· 
peres. Certified. by Canadian Standards Association 
through 10 amperes. 
Type 3AP fuses are medium to quick blowing fuses 
with the same electrical characteristics as Type 3AG. 
They are supplied with pigtail leads so that the fuse 
can be wired directly to the circuit. 

TYPE 3SB SLOW BLOW A't 
GLASS TUBE FUSE SERIES ~ ® 
ELECTRICAL CHARACTERISTICS 
Rating Blow Time 

110% ............................ 4 hours, minimum 
135% ............................ 1 hour, maximum 
200% ............... _ ............ 5 seconds, minimum 

MECHANICAL DIMENSIONS 
Dimensions Inches (mm) 

Diameter ......................... 250 (6.35) 
Length ............................ 1.250 (31.75) 

Catalog Ampere Voltage Catalog Ampere Voltage 
Number Rating Rating Number Rating Rating 
35BOlO 1/100 250 35Bl 1 250 
35B031 1/32 250 35B1.2 1-2/10 250 
35B040 4/100 250 35Bl.25 1-1/4 250 
35B062 1/16 250 35B1.5 1-1/2 250 
35BI00 1/10 250 35B1.6 1-6/10 250 
3SB125 I/S 250 35B1.S 1-8/10 250 
3S8150 15/100 250 35B2 2 250 
35B175 .175 250 35B2.25 2-1/4 250 
3S81S7 3/16 250 35B2.5 2-1/2 250 
35B200 2/10 250 3582.8 2-8/10 250 
35B250 1/4 250 3583 3 250 
3S8300 3/10 250 35B3.2 3-2/10 250 
358375 3/S 250 3SB3.5 3-1/2 250 
35B400 4/10 250 3584 4 250 
3S8500 1/2 250 3584.5 4-1/2 250 
358600 6/10 250 35B5 5 250 
358700 7/10 250 3SB6 6 250 
358750 3/4 250 
3SBSOO S/10 250 

listed by Underwriters' laboratories through 6 amperes. 
Certified by Canadian Standards Association through 5 
amperes . 
Type 3SB fuses, described as slow blow, are designed 
to prevent unnecessary blowing in circuits where 
transient surges are anticipated. Protection against 
short circuit or continued overload is still maintained. 

TYPE3SBP SLOW BLOW IR 
PIGTAIL GLASS TUBE ~ f(f.\L 
FUSE SERIES ~ 
ELECTRICAL CHARACTERISTICS 
Rating 

110% 
135% 
200% 

Blow Time 

............................ 4 hours, minimum 

............................ 1 hour, maximum 

............................ 5 seconds, minimum 

MECHANICAL DIMENSIONS 
Dimensions Inches (mm) 

Diameter ......................... 270 (6.86) 
length ............................ 1.280 (32.5) 

Pigtail Leads Inches (mm) 

Diameter ......................... 032 (,813) 
Length ............................ 1.5 (38.1) 

Catalog Ampere Voltage Catalog Ampere Rating 
Number Rating Rating Number Rating Voltage 
3SBPOIO lllOO 250 3SBPI 1 250 
3SBP031 1/32 250 3SBP1.2 1-2/10 250 
3SBP040 4/100 250 3SBP1.25 1-1/4 250 
3SBP062 1/16 250 3SBP1.5 1-1/2 250 
3SBPI00 1/10 250 3SBP1.6 1-6/10 250 
3SBP125 I/S 250 3SBP1.S 1-8/10 250 
3SBP150 15/100 250 3SBP2 2 250 
3SBP175 .175 250 3SBP2.25 2-1/4 250 
3SBP1S7 3/16 250 3SBP2.5 2-1/2 250 
3SBP200 2/10 250 3SBP2.8 2-8/10 250 
3SBP250 1/4 250 3SBP3 3 250 
3SBP300 3/10 250 3SBP3.2 3-2/10 250 
3SBP375 3/S 250 3SBP3.5 3-1/2 250 
3SBP400 4/10 250 35BP4 4 250 
35BP500 1/2 250 3SBP4.5 4-1/2 250 
35BP600 6/10 250 35BP5 5 250 
3SBP700 7/10 250 35BP6 6 250 
35BP750 3/4 250 
3SBPSOO S/IO 250 

Listed by Underwriters' laboratories through 6 amperes. 
Certified by Canadian 5tandards Association through 5 
amperes. 

Type 35BP fuses, deSignated as slow blow, prevent 
unnecessary blowing from sudden current surges. 
Normal prolection is still maintained against con
tinued overload and short circuits. Similar electri
cally to the 3SB series, but supplied with pigtail 
leads. 

TYPE SAG/SAP NORMAL BLOW fi 
GLASS TUBE FUSE SERIES f(f.\ ~I! 
ELECTRICAL CHARACTERISTICS ~ 
Rating Blow Time 

110% ............................ 4 hours, minimum 
135% ............................ 1 hour, maximum 
200% ............................ 5 seconds, maximum 

MECHANICAL DIMENSIONS 
SAG SAP Piglail Leads 

Dimensions Inches (mm) Inches (mm) Inches (mm) 

Diameter ........ 250 (6.35) .270 (6.9) .032 (.Sl~) 
Length ......... 1.00 (25.4) 1..03. (26.2) 1.5 (3S.1) 

Catalog Ampere Voltage 
Number Rating Rating 

8AG100 8AP100' 1/10 250 
8AG125 8AP125 I/S 250 
SAG250 8AP250 1/4 250 
8AG375 8AP375 3/8 250 
SAG500 SAP500 1/2 250 
8AG750 . SAP750 3/4 250 
8AGl SAPl 1 250 
8AG1.5 SAP1.5 1-1/2 250 
SAG2 8AP2 2 250 
8AG2.5 8AP2.5 2-1/2 125 
SAG3 SAP3 3 125 
SAG4 SAP4 4 125 
8AG5 SAPS 5 125 
SAG6 A8P6 6 125 
SAG7 8AP7 7 125 

'Pigtail (AP) 

listed by Underwriters' laboratories through 7 amperes. 
Certified by Canadian Standards Association through 5 
amperes. 

Type SAG is designated as a normal blow fuse for use 
in general circuit protection. Their smaller size per· 
mits use where space limitations prevent use of 
Type 3AG. Pigtail leads (Type SAP) are available when 
direct soldering into circuits is desired. 

bel BEL F USE INC. 198 Van Vcrst Street'Jersey CIty, NJ 07302'(201) 432-0463,TWX 710-730·5301IFAX (201) 432-9542 
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FUSES I UL, CSA & SEMKO 5mm x 20mm 
TYPE 5MF FAST ACTING ~ 
GLASS TUBE FUSE SERIES ~ ® 
ELECTRICAL CHARACTERISTICS 
Rating Blow Time 
110% ............................ 4 hours, minimum 
135% ............................ 1 hour, maximum 
200.% ............................ 5 seconds, maximum 

MECHANICAL DIMENSIONS 
Dimensions Millimeters (Inches) 
Diameter ...................... 5.1 10.200) 
Length .......................... 20. (0.787) 

Catalog Ampere Voltage Catalog Ampere Voltage 
Number Rating Rating Number Rating Rating 

SMFlOO 1/10 2S0 SMFl 1 250 
SMF12S 1/8 250 SMF1.25 1·1/4 2S0 
SMF200 2/10 2S0 SMF1.6 1·6/10 250 
5MF2S0 1/4 250 5MF2 2 2S0 
SMF300 3/10 2S0 SMF2.5 2·1/2 2S0 
5MF400 4/10 250 5MF3 3 2S0 
5MFSOO 1/2 250 SMF4 4 125 
5MF600 6/10 250 5MF5 5 125 
5MF700 7/10 250 5MF6 6 125 
5MF800 8/10 250 5MF7 7 125 

5MF8 8 12S 

Listed by Underwriters' Laboratory from 'SO mA to 
8 amperes. Certified by Canadian standards Associa· 
tion through 8 amperes. 
TYpe SMF fuses, described as fast acting are manu· 
factured to meet the requirements of UL 198G and 
CSA 22.2. They permit European manufacturers of 
original equipment to substitute a fuse listed or 
certified by UL/CSA when exporting their equipment 
to the United States or Canada without making costly 
changes in mountings and printed circuit board lay· 
outs. Since fusing characteristics are different than 
those specified by IEC 127 for specific ratings, a 
careful analysis of the blowing curves should be 
made before determining the proper substitution. 
The small size of these fuses also offer the Ameri· 
can/Canadian designer a protective device where 
space limitations are an important consideration. 
Pigtail leads (5MFP) are available when direct solder· 
ing into circuits is desired. 

TYPE 5MT TIME LAG ~ 
GLASS TUBE FUSE SERIES ® 
ELECTRICAL CHARACTERISTICS 

Rating Blow Time 

110.% .......................•..• 4 hours, minimum 
135% ••.•.....•••..••.......•... 1 hour, maximum 
20.0.% .................•.••.•••.. 2 minutes, maximum 
100.0.% ......................... 10 milliseconds, minimum 

MECHANICAL DIMENSIO.NS 
Dimensions Millimeters (Inches) 
Diameter ........................ 5 (0.197) 
Length .......................... 20. (0..787) 

Catalog Ampere Voltage Catalog Ampere Voltage 
Number Rating Rating Number Rating Rating 

5MTlOO 1/10 2S0 5MTl 1 125 
5MTl2S 1/8 250 5MTl.25 1·1/4 125 
SMT200 2/10 250 SMTl.6 1·6/10 125 
SMT2S0 1/4 2S0 5MT2 2 12S 
5MT300 3/10 2S0 SMT2.S 2·1/2 125 
SMT400 4/10 2S0 SMT3 3 125 
5MT500 1/2 2S0 5MT4 4 12S 
5MT600 6/10 2S0 5MT5 S 125 
SMTlOO 7/10 250 SMT6 6 125 
5MT800 8/10 2S0 5MT7 7 12S 

Listed,by iUnderwrlters' Laboratories, from SO mA to 
5 amperes. Certified by Canadian standards Associa· 
tion through 5 amperes. 
Type SMT fuses, described as time lag offer addi· 
tional surge protection for circuits where momen· 
tary transients are anticipated. They are built to 
meet the specifications of UL '198G and CSA 22.2. 
They permit the European manufacturers of original 
eqUipment to substitute a fuse listed or certified by 
UL/CSA when exporting their equipment to the 
United States or Canada without making costly 
changes in mountings and printed circuit board lay
outs. Since fusing characteristics are different than 
those specified by I EC 127 for specific ratings, a 
careful analysis of the blowing curves should be 
made before determining the proper substitution. 
The small size of these fuses also offer the Ameri
can/Canadian designer a protective device where 
space limitations are an important consideration. 
Pigtail leads (5MTP) are available when direct solder
ing into circuits is desired. 

TYPE 5SF QUICK ACTING 
GLASS TUBE FUSE SERIES 

ELECTRICAL CHARACTERISTICS 
2.1 I, 2.7S I, 

4 '" Rated Current Max. Min. Max. Min. Max. 

32 to 100 rnA 30 10 SOO 3 100 
inclusive min ms ms ms ms 

Above 100 rnA 30 SO 2 10 300 
to 6.3A min ms s ms ms 

MECHANICAL DIMENSIONS 

10 '" Max. 

20 
ms 

20 
ms 

Dimensions Millimeters (Inches) 
Diameter ........................ 5.1 (0.200) 
Length .......................... 20. (0.787) 

Catalog Ampere Voltage Catalog Ampere ~Aoltag 
Number Rating Rating Number Rating Rating 

SSF032 .032 250 5SF500 1/2 2S0 
SSF040 .040 2S0 SSF630 .630 2S0 
SSFOSO 1/20 250 SSF800 8/10 250 
SSF063 1/16 2S0 SSFl 1 250 
5SF080 .080 2S0 SSF1.25 1-1/4 250 
SSF100 1/10 250 SSF1.6 1·6/10 250 
SSFl25 1/8 2S0 5SF2 2 250 
5SFl60 .160 250 5SF2.S 2·1/2 250 
SSF200 2/10 250 5SF3.15 3.1S 250 
5SF250 1/4 250 5SF4 4 250 
SSF315 .31S 250 SSFS S 250 
SSF400 4/10 2S0 SSF6.3 6-3/l1J 250 

Approved by SEMKO for 80 rnA, 125 rnA, and from 
250 rnA through 6.3A. 

Type 5SF fuses, described as quick acting, low break· 
Ing capacIty, are manufactured to the specifications 
of IEC 127, CEE 4, Standard Sheet II (Type Fl. Used 
throughout Europe, they carry the SEMKO mark in the 
ratings indicated. They are used for general circuit 
protection in electrical and electronic equipment 
w.her~ momentary transients are not anticipated. 
PIgtaIl leads (5SFP) are available when direct SOlder
ing into circuits is desired. 

TYPE 5ST TIME LAG ~ 
GLASS TUBE FUSE SERIES 
ELECTRICAL CHARACTERISTICS 

Rated 2.1 I, 2.75 I, 4 I, 10 I, 
Current Max. Min. Max. Min. Max. Min. Max. 

32 to 2 200 10 40 3 10 300 
100 rnA min ms s ms s ms ms 
inclu· 
sive 

Above 2 600 10 150 3 20 300 
100 rnA min ms s ms s ms ms 
to 6.3A 

MECHANICAL DIMENSIONS 
Dimensions Millimeters (Inches) 
Diameter ................ 5.1 (0.20.0) 
Length .................... 20. (0.787) 

Catalog Ampere Voltage Catalog Ampere oltage 
Number Rating Rating Number Rating Rating 

SST032 .032 2S0 SSTSOO 1/2 250 
SST040 .040 250 SST630 .630 2S0 
SSTOSO 1/20 2S0 5ST800 8/10 250 
S5T063 1/16 2S0 SSTl 1 2S0 
SST080 .080 250 SST1.2S 1-1/4 2S0 
SSTlOO 1/10 250 S5T1.6 1·6/10 250 
55T12S 1/8 2S0 SST2 2 250 
SST160 .160 2S0 55T2.5 2-1/2 2S0 
5ST200 2/10 2S0 SST3.15 3.1S 250 
5ST2S0 1/4 2S0 5ST4 4 2S0 
55T31S .315 250 5ST5 5 2S0 
S5T400 4/10 250 55T6.3 6·3/10 250 

Approved by SEMKO from 63 rnA through 6.3A. 

Type SST fuses, described as time lag, low break· 
ing capacity, are manufactured to the speCifications 
of IEC 127, CEE 4, Standard Sheet III (Type Tl. They 
carry the SEMKO mark in the ratings indicated. They 
are used for general circuit protection in electrical 
and electronic equipment where momentary transi
ents are anticipated. Pigtail leads (SSTP) are avail
able when direct soldering into circuits is desired. 

TYPE 5TT SLOW BLOW 
GLASS TUBE FUSE SERIES 
ELECTRICAL CHARACTERISTICS 
Rating Blow Time 

110% ................ .-.......... 4 hours, minimum 
135% ......... .-.... .-........... 1 hour, maximum 
200% ...................•... .-... 5 seconds, minimum 

(3 seconds minimum 
for fuses with rating 
over 3 amp) 

MECHANICAL DIMENSIONS 
Dimensions Millimeters (Inches) 

Diameter .................•.... 5.1 (0.200) 
Length ................ .- ..... _ .. 20. (0.787) 

Catalog Ampere Voltage Catalog Ampere Voltage 
Number Rating Rating Number Rating Rating 

STT100 1/10 2S0 STH 1 2S0 
STTl25 1/8 250 STH.25 1-1/4 2S0 
STT200 2/10 2S0 STT1.6 1-5/10 250 
5TT2S0 1/4 2S0 5TT2 2 2S0 
5TT300 3/10 250 5TT2.5 2-1/2 250 
STT400 4/10 250 STT3 3 2S0 
5TTSOO 1/2 2S0 5TT4 4 12S 
STT600 6/10 250 STT5 S 125 
5TT700 7/10 2S0 STT6 6 125 
5TT800 8/10 250 STT7 7 12S 

listed by UnderWriters' LaboratOries from SOmA to 5 
amperes and certified by CSA through 5 amperes. 

Type 5TT fuses, described as slow blOW, are deSigned 
to withstand higher surge currents occurring at 
switching during the normal life of equipment than 
the SMT series. They are built to meet the specifica
tions of UL 198G and CSA 22.2. They permit the Euro
pean manufacturers of original equipment to substi
tute a fuse listed or certified by Ul/CSA when 
exporting their equipment to the United States or 
Canada without making costly chan~es in mountings 
and printed circuit board layouts. SInce fusing char
acteristics are different than those specified by lEe 
127 for specific ratings, a careful analysis of the 
blowing curves should be made before determining 
the proper substitution. The small size of these fuses 
also offer the American/Canadian designer a pro
tective device where space limitations are an impor
tant consideration. 

Pigtail leads (STTP) are available when direct solder
ing into circuits is required. 

bel BEL F USE INC. 198 Van Vorst Street 'Jersey CIty. NJ 07302 (201) 432-0463 TWX 710-730-5301 IFAX (201) 432-9542 
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TYPE. MF /MFS/MB/MBP /MFA <I 
MICROBEL MICRO FUSE SERIES f(f\ 
TYPE MF/MFS TYPE MFA ~ 

±u, ±,02 ±}f, .098 
r- IV'i.283, IV. -"±j004 

~~ 
±.002 [1-- .250 DIA·-rr 

ro, •• ~ ]' ~~. TYPE MBP , -:rr0 II-i 
-l! ,~ 10" 

~JiAg~A. I 1-.-1 

ELECTRICAL CHARACTERISTICS 
Rating Blow Time 
100% ............................ 4 hours, minimum 

*150% ............................ 10 minutes, maximum 
200% ............................ 5 sec. max. 
'Not applicable to MFS 

Catalog Number 
Ampere 
Rating 

Voltage 
Rating 

MFS125 MB125 MBP125 MFA125 1/8 125 
MFS250 MB250 MBP250 MFA250 114 125 
MFS375 MB375 MBP375 MFA375 3/8 125 
MFS500 MB500 MBP500 MFA500 112 125 
MF750 MB150 MBP750 MFA750 3/4 125 
MFl MB1 MBPl MFA1 1 125 
MFl.5 MBl.5 MBPl.5 MFAl.5 1-1/2 125 
MF2 'MB2 MBP2 MFA2 2 125 
MF2.5 MB2.5 MBP2.5 MFA2.5 2-1/2 125 
MF3 MB3 MBP3 MFA3 3 125 
MF3.5 MB3.5 MBP3.5 MFA3.5 3-1/2 125 
MF4 MB4 MBP4 MFA4 4 125 
MF5 MB5 MBP5 MFA5 5 125 
MF7 MB7 MBP7 MFA7 7 125 

MF is UL listed and CSA certified through 7 A and MFS is U L 
recognized and CSA certified Ihrough 500 mAo 

MF/MFS are subminiature fuses for use in circuits where 
space requirements are an important factor. They are sup
plied wilh kynar sleeve irisulalion. Their axial conslruclion 
permils Ihem 10 be packaged in bulk orlaped and reeled. On 
special orders Ihe MF/MFS fuses can be cui and formed by 
Ihe faclory and supplied as radial lead devices. 

TYPE DJB FLAT PACK FUSE 

ELECTRICAL CHARACTERISTICS 
Rating Blow Time 
100% ....... : .......... " ........ 4 hours, minimum 
160% ............................ 25 seconds, maximum 

TYPE BER FLAT PACK FUSE 
. 200 _1%:;'1 200 

(5.1mm)~ ~ (35.1mmJ I (5:1mmJ 

% ~'''' .-(10.3mm) ~.ER 4- __ • 

~~~--<""'-(23:~~m) 

ELECTRICAL CHARACTERISTICS 
Rating Blow Time 
100% ............................ 4 hours, minimum 
135% ............................ 1 hour, maximum 
200% ............................ 1 minute, maximum 

Ampere Amper 
Catalog Number Rating Catalog Number Rating 
OJB250 BER250 1/4 OJB2 BER2 2 
OJB300 BER300 3/10 OJB2.25 BER2.25 2·1/4 
OJB400 BER400 4/10 OJB2.5 BER2.5 2·112 
OJB500 BER500 112 OJB2.75 BER2.75 2·3/4 
OJB600 BER600 6/10 OJB3 BER3 3 
OJB750 BER756 3/4 OJB3.5 BER3.5 3·112 
OJB875 BER875 7/8 OJB4 BER4 4 
OJB1 BER1 1 OJB5 BER5 5 
OJB1.25 BER1.25 1·114 OJB8 BER8 8 
OJB1.5 BERL5 1·112 OJB10 BER10 10 

8·1304 

Fuse Clips 
Reel And Rail Packaging 
CLIPS 

-1.280 f--

E~ .14 

tr·30~ 

TYPE FC·102 
3AG Clip 
PC Board Mount 
(Earless) 

l~tM' tm 
TYPE FC·10l 
3AG Clip 
PC Board Mount 
(Ear Stops) 

--\.280 t-

£r:\ j t 
'T-k30 ~ 00 .065 

All Bel Fuse clips are manufactured from .020 
phosilhor bronze stock and specially hardened 
to assure long life and minimum contact resis· 
tance. They are bright tin plated to facilitate 

RAIL PACKAGING 

r r·3051 [.10 1--1 1-.
250 

~ TYPE FC·107 
'..1...468 ~.. 3AGClip 

Hole Mount 
(.250 Quick 

L312 J Connect) 

TYPE FC·201 
5mm Clip 
PC Board Mount 
(Ear Stops) 

f!!9 .34 
...l.245'... .~ 

H .06a1J 
-j.265 l+, .250 

soldering and prevent oxidation. In addition 
to the stock designs illustrated, clips can be 
quickly tooled to meet customer specifications. 

WALL THICKNESS-O.04 ' 
TWO HOLES DIAMETER 0 125 

INCH 
(iiiiiif 

Fuse Type A B 
5mm x 1.00 .34 
20mm +.02 -,00 +.01 

(25.4 (8.6 
+0.5 -.0) +0.3) 

1/4 inch x 1.45 ,64 
l'!4 inch +.03 -.00 ±.01 

(36.8 (16.3 
+0.8 -.0) ±0.3) 

F 
n-l 

C 
.330 

(8.4) 

.405 

(10.3) 

,.-

D 
.55 

+.02 -.00 
(14.0 

+0.5 -.0) 
.73 

+.025 -.000 
(18.5 

+0.6 -.0) 

..--- ~ 

---- """ "I 
I 
H' 

E F G H I 
.280 .20 .300 ±.01O 13.2 12.60 

+.02 -.00 
(7.1) (5.1 

+0.5 -.0) 
(7.6 ±0.3) (335.2) (320.0) 

.365 .26 .600 ±.01O 15.75 15.08 
+.025 -.000 

(9.3) (6.6 (15.2 ±0.3) (400.1) (383) 
+0.6 -.0) 

To minimize assembly costs cartridge fuses can be supplied with clips attached. They are shIpped In ralls . 
Rail sizes are given above, 

REEL PACKAGING 

Specifications Subject To Change Without Notice. 

For manufacturers' sales offices, see yellow pages 

Leaded fuses can be supplied taped and reeled 
to assist in automatic assembly. Reeled fuses 
are supplied in quantity increments of 2500 
pieces for microfuses and 1000 pieces for 1 %x 
% inch, 1500 pieces for 5 x 20mm fuses. 

Fuse Type 
Micro fuses (MF, MFS, MFA) 
1f4x11f4 inch and 5x20 mm fuses 

EEM 1988 
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MICRO FUSES 
MQ QUICK ACTING 'iU ~ 
ELECTRICAL CHARACTERISTICS 

Rating Blow Time 
100% .......... 4 hours, minimum 
200% .......... 5 seconds, maximum 

MQ is recognized under the 
components program of the UL and 
certified by the CSA through 15 
Amperes. 

Catalog 
Number 

Ampere 
Rating 

Voltage 
Rating 

MQ125 118 125 
MQ250 114 125 
MQ375 3/8 125 
MQ500 1/2 125 
MQ750 3/4 125 
MQ1 1 125 
MQ1.5 1.5 125 
MQ2 2 125 
MQ2.5 2.5 125 
MQ3 3 125 
MQ3.5 3.5 125 
MQ4 4 125 
MQ5 5 125 
MQ7 7 125 
MQlO 10 125 
MQ12 12 125 
MQ15 15 125 

Marking 
Current rating, voltage rating, MQ 
designation and Bel Fuse logo are 
printed on each fuse in white ink. 

Lead diameter 0.025" except for 10, 12 
and 15 Ampere fuses which have a lead 
diameter of 0.032". 

Inches 
(Millimeters) 

MM MEDIUM ACTING 'iU\~ 
ELECTRICAL CHARACTERISTICS 

Rating Blow Time 
100% ........... 4 hours, minimum 
200% .......... 1 minute, maximum 
400% .......... 20 millisecond, 

minimum 

MM is recognized under the 
components program of the ULand 
certified by the CSA through 15 
Amperes. 

Catalog Ampere Vollage 
Number Rating Rating 

MM2 2 125 
MM2.5 2.5 125 
MM3 3 125 
MM3.5 3.5 125 
MM4 4 125 
MM5 5 125 
MM7 7 125 
MMIO 10 125 
MM12 12 125 
MM15 15 125 

Marking 
Current rating, voltage rating, MM 
designation and Bel Fuse logo are 
printed on each fuse in orange ink. 

Lead diameter 0.025" except for 10, 12 
and 15 Ampere fuses which have a lead 
diameter of 0.032". 

.280±.020 
(7.1±.5mm) 

MS SLOW ACTING 'iU~ 
ELECTRICAL CHARACTERISTICS 

Rating Blow Time 
100% ........... 4 hours, minimum 
200% .......... 1 minute, maximum 
800% .......... 20 millisecond, 

minimum 

MS is recognized under the 
components program of the UL and 
certified by the CSA through 7 
Amperes. 

Catalog Ampere Voltage 
Number Rating Rating 

MS125 118 125 
MS250 114 125 
MS375 3/8 125 
MS500 112 125 
MS750 3/4 125 
MS1 1 125 
MS1.5 1.5 125 
MS2 2 125 
MS2.5 2.5 125 
MS3 3 125 
MS3.5 3.5 125 
MS4 4 125 
MS5 5 125 
MS7 7 125 

Marking 
Current rating, voltage rating, MS 
designation and Bel Fuse logo are 
printed on each fuse in green ink. 

Lead diameter 0.032". 

r ·5 ±.OS l.5±iOS 
(3S.1 ± 2mm) (3S.1 ± 2mm) 

~ 
c==J CI====~r---~~1 ====~I ~ 

.125±.004 T 
(3.IS±.lmm) 

Specifications Subject To Change Without Notice 

EEM 1988 For manufacturers' sales offices. see yellow pages 8·1305 
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CARI.'NGSW'.,.CH 

Magnetic. 
Circuit Breakers 

CIRCUIT BREAKERS 

Applications: EDP, power supply, power conditioner, instrumentation, office and vending 
machines, marine and other OEM applications. 

"A & B" Series - Toggle 

Compact, temperature stable magnetic design for pre
cision operation in both domestic and world market 
applications. 1-6 poles, .1-50. amps, AC or DC, choice 
of time delays, terminals and actuator colors. 

Approvals: UL recognized, CSA certified, VDE certi
fied ("8" Series only). 

"P:' Series - Rocker 

Same specifications as "Pi' and "8" Series toggle. 
Where front panel operation and aesthetics demand a 
clean contemporary design, the unique Visi-Rocker® 
two-color actuator, an industry first, can be specified to 
indicate eithefthe "tripped" (off) mode or the "on" 
mode. One to three pole variations are available. 

Approvals: UL recognized, CSA and VDE certified. 

"e" Series - Toggle 
The "C" Series breaker is designed for those applica
tions requiring higher amperage and higher voltage 
handling capabilities. World market design available 
with English or Metric "Stud" terminals. "Saddle 
Clamp" type screw terminals are also offered. 1-6 
poles, .1-70. amps, 65VDC, up to 480. VAC, with a 
choice of time delays and actuator colors. 

Approvals: UL recognized, CSA certified, with other 
world market approvals pending. 

CARLlNGSWITCH, Inc., 60 Johnson Avenue, Plainville, CT 06062-1156 
(203) 793-9281 • FAX: (203) 793-9231 

8·1306 For manufacturers' sales offices, see yellow pages EEM 1988 
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CIIRL'N&SW'TCH CIRCUIT BREAKERS 

Circuit 
Options 

Series Trip 
A basic two (2) terminal device usually used as a com
bination power switch and overload protector. The con
tacts and current sensing coil are connected in series 
with the line and load terminals. 

Series Trip with Auxiliary Switch 
Same as "Series Trip" except with the addition of a 
SPDT snap-action switch which is electrically isolated, 
but mechanically linked to the movement of the main 
breaker contacts. Commonly used to remotely signal 
the status of the breaker (on or off/tripped). 

Shunt Trip 
A three (3) terminal device similar to a "Series Trip" 
with the addition of a third terminal between the con
tacts and coil. This circuit is usually used to control two 
separate loads from the same power source, while 
sensing overload current in only one load. 

Relay Trip 
A four (4) terminal device in which the contact and coil 
circuits are electrically isolated but are still mechani
cally linked to each other. An overload in the coil circuit 
will cause the contact circuit to open. Both circuits 
may be of opposite polarity to each other. Commonly 
used in "dump" circuit or "remote shut down" appli
cations. (Note: World Approval Agencies may require 
an extra "Series Trip" pole for this function.) 

Switch Only 
Same as a "Series Trip" device without a sensing coil. 
Provides low cost, heavy duty switch capability when 
overload protection is not needed. 

LINE Y 
) 

LOAo! 

NC~ ILiNE 

No0--) 
C {LOAD 

I LINE 

) 
LOAD o----t 

1 SHUNT 
TRIP 

Y LINE 

) 
LOADo--J 

RELAY'\> 
TRIP~ 

CONTACT 

,.-... 
LINE cr-- -0 LOAD 

Note: The preceding circuits may be mixed on multi-pole units for special application requirements-(consult factory). 

CARLlNGSWITCH, Inc., 60 Johnson Avenue, Plainville, CT 06062-1156 
(203) 793-9281 • FAX: (203) 793-9231 
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CARI.'NGSW'TCH 

Time Delay Options 

AC 

:g10 ::.-" ~Ol 

PERCl:NT OF RAT~O CURRENT 

Notes: 
High Inrush Time Delay Curves #42, 44, 46 are also available 
Time Delay Curves (#11, 12, 14, 21, 22, 24 & 26): 
Breakers must hold 100%, may trip between 101% to 125%, must 
trip at 125% of rated current and above within time limits shown in 
curves. 

Time Delay Curve (#34): 
Breaker must hold 100%, may trip between 101% to 135%, must trip 
at 135% of rated current and above within time limits shown in curve. 

~ 10 

~ 1 

CIRCUIT BREAKERS 

DC 

Curve #34 is a 
combination 
ACIDC Time 
Delay Curve, 

Instantaneous Curves (#10 & 20): 
Breakers must hold 100%, may trip between 101% to 150%, must 
trip at 150% of rated current and above within maximum times 
shown in curves. 

All Curves: 
Curve data shown represents breaker response at ambient temper
ature of 77°F (25°C) with no pre/oading. Breakers are mounted in 
standard wall-mount position. 

CARLlNGSWITCH, Inc., 60 Johnson Avenue, Plainville, CT 06062-1156 
(203) 793-9281 • FAX: (203) 793-9231 
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HEARST ENGINEERING SOFTWARE 

ICMASD ... IC Alternate Source Directory If you've used the IC MASTER, you 
know what the Alternate Source Directory is. Engineers tell us that it's one of the most valuable sections of the 
Maste[ The Alternate Source Directory ... ASD ... is now available in floppy disk 
form. 

The electronic ASD is FAST! Just ask a question and the answer pops up in a 
split second. 

The electronic ASD is FLEXIBLE! You can add ICs and you can add comments. 
You can add part numbers, prices, technical notes or anything else you like. 

You can customize the ASD to fit your needs and the needs of your company. 
Order the 19BB Alternate Source Directory for your AT, Xl or compatible. We'll 

send you two floppies and a very simple piece of printed documentation. Download the floppies and you're in 
business. All you need is a hard disk. 

EEMANGE ... for engineering managers Developed by the publishers of EEMI 
Electronic Engineers Maste~ EEMANAGE is a software program designed to make life easier for engineers and 
engineering managers. 

EEMANAGE does many things: 1. Develops Bills of Materials 2. Assigns Part 
Numbers logically 3. Manages Engineering Inventories 4. Issues Purchase 
Requisitions 5. Relieves Engineering Inventories 6. Manages a Parts Storage 
System 7. Issues Engineering Change Notices B. Interfaces with dBaselll+ 
Programs. 

EEMANAGE is completely menu driven. It is simple to understand and operate. 
Any competent secretary can be up and running on EEMANAGE in minutes. 

Order EEMANAGE for your AT, Xl or compatible. We'll send you one floppy and brief, very user friendly 
documentation. 

The basic price for ICMASD or EEMANAGE is $149.50 each and includes floppy disk(s) and complete program 
documentation. 

For immediate shipment you can order ICMASD or EEMANAGE on your VISA or MasterCard credit card simply by 
calling Marie Botta at (516) 227-1300. 

To order by mail send your purchase order to: 

Hearst Business Communications 

645 Stewart Avenue Garden City, NY 11530 Att: Marie Botta 



~~IC MASTER~~ 
BELONGS ON YOUR 

BOOKSHELF 
If you don't have your own IC MASTER, you can obtain your own copy 
by ordering now. Write for your own copy or order by telephone as 
described below. 

IC MASTER is a two-volume set of technical data carefully organized to 
direct the engineer to the integrated circuits and related products that 
are closest to his specific needs. It is the surest and fastest way to find 
the optimum devices to answer an engineering design requirement. By 
ordering now, you won't have to borrow or search for IC MASTER the 
next time you need it. 

Typical Use of Ie MASTER 
Can an engineer find out who makes a 256K dynamic RAM with an 
access time of 120 nanoseconds or faster in less than 30 seconds? 
He can if h~ turns to the Memory section of IC MASTER and looks for 
the 256K organization (words and bits per word) that he needs. Because 
each device is listed in order of access time, he can easily determine the 
devices that satisfy his speed requirements. 

In the United States only: 
You can order IC Master simply by charging it to your VISA or 
Master Card credit card. To place your order (USA only) call 
now: (516) 227-1300 or (408) 249-6800. 

Or mail your order to 

ICMASTER 
Hearst Business Communications, Inc. 
645 Stewart Avenue 
Garden City, NY 11530 
Att: Marie Botta 

Tell us you "saw it in EEM" and receive a 10% discount. 

ORDER YOUR COpy 
~~~~~NOVV~~~~~ 
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E-T-A Circuit Breakers 
are available in the vari
ous mounting styles 
shown. 
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Single pole, series Double pole, 
trip Rocker, Toggle identical Snap-in 
or Baton handles in mounting of single 
many colors. pole 
(Illumination 41-10/41-11 series 
Optional) (Illumination 

Optional) 

0.1 thru 16A 

250V ac or 28V dc 250V ac or 28V de 

10 times rated 10 times rated 
current normal use. current 
UL UP '.0 2000A. 0.1-2A. 300A for 

ratings 2.5-1SA. 
U L tested to 2000A. 

5A resistive 
3, .110" quick 
connect 
NO-NC-COM 

6000 cycles (UL 
1077) 
25,000 mechanical 

.250 quick connect .250 quick connect 

Opti'onal 

UL 1077: ES7320 
CSA: 16186 
VDE 

Options: 
o handle colors 
• handle marking · Illumination 
• Amp ratings 
• Dusl/water seal 

Catalog Sheet 40129 
Catalog Sheet 40130 

Catalog Sheet 40136 

.8Ebd .. recommended 
panel cutout 

1.97 

Safety shield extension 
to avoid accidental 

~
' _~.:_2~_iwltching is optional. 

~ t,~ 1.3 

Single pole, series 
trip 
B/W button trip 
indicator 
Push ON/Push OFF 
Switching 

0.05 thru 25A 

250V ac or 28V de 

10 times rated 
current normal use. 
UL up to 2000A. 

NA 

6000 eye les (U L 
1077} 
10,000 mechanical 

.250 quick connect 

Optional; 
specify-A3 

UL 1077: E67320 
UP to 16A 
CSA: 16186 up 
to 15A 
VDE 

Aircraft styling B/W 
reset button. Ideal 
for marine control 
panels. Screw 
terminals, (-510) 
optional. 

Catalog Sheet 40132 

41-05 

Series trip, 
miniature. 
41-04-PR: PC 
Board Mount 
41-05-P30: Snap-in 
Mount 
41-06-P30: Panel 
Mount 

0.05 thru lOA 0.05 thru 25A 0.1 thru 15A 

250V ac or 28V de 250V ac or 28V de 250V ac or 28V de 

6 times rated 10 times rated 6 times rated current 
current. current of circuit of circuit breaker, 
UL Up to 1000A. breaker, normal use. 60A maximum 
5 times for ratings UL up to 2000A. 
3.5 thru 5A, 4 times 
for ratings 6 thru 
lOA. 

NA NA NA 

2000 cycles at 6000 cycles at 10.000 cycles at 
rated current rated current 200% rated current 

.110 quick connect .250 quick connect .250 quick connect 

Optional; Optional; Optional; 
specify-A3 specify-A3 specify-A3 

UL 1077: E67320 UL 1077: E67320 UL: E29255 
up to 16A CSA: 16186 

eSA: 16186 CSA: 16186 up VDE 
VDE to 15A 

VDE 

Smallest full feature Screw terminals Screw terminals I, 
circuit breaker. available, non- 2 available (-S20), 
.250 quick-connect standard. Version non-standard 
avail. non-standard for Class 2 trans-
(-PI 0) formers available: 

Specify 45-700-Pl0-
CL2 3.2 or SA. 

Catalog Sheet 40127 Catalog Sheet 40119 Catalog Sheet 40701 

~ ;.43 

.7S 

~.57 
1.14 

OFF 9 .. -2.,.05. 
. 1 

.81 
• + ____ 1 

.25 ,. 

+ .86 ~
'T 

_.. . 2.40 J 

Shown: 41-QS-P30 

ma ~ CIRCUIT BREAKERS 
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PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS, ETC.) 

Magnetic 

.. 

11SV ac or 60V dc 

Thermal-Magnetic Circuit Breakers 

O.OS thru lSA 

250V ac or 65V dc 

200A normal use. 
UL up to 1000A. 
lS00Al2S0V ac 
version, current 
ratings 8-1M. E-T-A 
series 43-4-Pl0 
not-Si) 

lA resistive 
4 solder terminals 
optional 

Series trip, UL 
approved for primary 
ON-OFF switching. 
Two pole version: 
order -2325, has 
rocker handle. 

O.OS thru 15A 

250V ac or 65V dc 

200A normal use. 
UL up to 100DA. 
lS00Al2S0V ac 
version, current 
ratings 8-1 SA. E-T-A 
series 42-1-Pl0 
(not-Si) 

lA resistive 
4 solder terminals 
optional (single 
pole only) 

0.1 thru 15A 

250V BC or 6SV dc 

200A normal use. 
UL tested to 1000A. 

NA 

4000 cycles at 6000 cycles (UL 6000 cycles (UL 
200% rated current 1077).at rated current 1077) at rated 

current 

0.1 thru 16A 

2S0V ac or 6SV dc 

SOOA normal use, 
not to exceed 100 
times rated current 

lA reSistive, 
4 quick connects, 
standard 

10,000 cycles at 
rated current 

Series trip, ON-OFF 
switch (-H) optional, 
auxiliary contacts 
NO, NC (suffix-Si) 
optional. Auto-reset 
version 0.1-5A: 
48-800. 

O.S thru 15A 

O.5-SA: 500V ac 
5.S-15A: 380V ac 

S times rated current 
of circuit breaker 

3A resistive at 
2S0V ac, 4 solder 
terminals, optional 

5000 cyc I es at 
rated current 

Solder terminals Solder terminals Screw clamp terminals .2S0 quick ~n''"''~t{'7y\l Screw terminals 

Can be arranged 

Current rating 

3.25~,' ___ ~ __ , .;4 .61 
_______ ..1 

.S
~'--.03 DIA. 

'-.79.-' 

Optional; 
specify-A3 

UL 1077: E67320 
CSA: 16186 
VDE 

Quick-connect or 
screw terminals 
avail., non-standard 
DUAL CONTROL 
available. 

Optional; 
specify-A3 

UL 1077: ES7320 
CSA: 1618S 
VDE 

Quick-connect or 
screw terminals 
avail., non-standard. 
DUAL CONTROL 
available. UL ap
proved for primary 
ON·OFF switching. 

NA 

UL 1077: ES7320 
CSA: 1618S 
VDE 

Half inch spacing 
makes this device 
especially attractive 
for modern control 
systems design. 

Catalog Sheet 40223 Catalog Sheet 40228 Catalog Sheet 40237 

I- ---- 2.28 - -i 

e-e--·]I~ 
1"----1.97-

OFF __ 
ON-

T 

liB 0 <> &11--' -. 

0C~F~ .45 

. I~ .. . jj." I ' __ I 2.08 

.-, 
I ', __ _ 

1--. 3.15 tr'i.ck DIN 

46277 BL3 

Shown :42-01 

Standard 

UL, CSA: 
upon request 
VDE 

Shunt and auxiliary 
contacts are 
standard. DIN track 
mountable via ter
minal block #17-
Pl0-Si 

r--l.97-~ 
I -1.26~ , 

~ 
OFF ,ON 

.A. I 

NA 

CSA: 16186 up 
to 3.5A 
VDE: up to lOA 

ON/OFF version 
available (sulfix
H). Quick-connect 
terminals (-Pl0) 
avail. non-std. For 
tech. data 48-800-S 
see Cat. sheet 4080S 

Sheet 40308 
: Cat. Sheet 

~1".82 
~, 

m'~ 2.32----< 

Show": 48-300-S-H 

rna1F§X CIRCUIT BREAKERS 
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4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS, ETC.) 4300 

Commercial & Military 
Approved Panel Mount 
Fuseholders 

• Superior Clip Design for Solid Fuse Contact 
• UL Recognized & C.S.A. Certified 
• Most Commercial Models are recognized 

under the Marine Electrical and Fuel System 
(PEQZ2) as "Ignition Protected Devices" 

Commercial Fuseholders All Recognized by Underwriters Laboratories 

Indicating (I) 
or Non- Voltage UL Recognized 

Model Fuse Size aty Indicating (N) AC/DC Amps Voltage 
5000+ XxIX" 1 N 250 0-30 250 max 
5100+ Xx1J4" 3 N 250 0-30 250 max 
5200+ XxlX" 1 Norl 250 0-30 250 max 

*5300+ XX,1W' 2 Norl 250 0-30 250 max 
*5400+ l%2x1J:," 1 N 600 0-30 600 max 
*5500+ '%:IxlJ:i" 3 N 600 0-30 600 max 
*5600+ !%2x1W' 1 Norl 600 0-30 600 max 
"'5700+ !%2x1W' 2 Norl 600 0-30 600 max 
"'5800 'M.sx2" 1 Norl 600 0-30 250 max 
*5900 1;'6x3" 1 Norl 600 31-60 250 max 

*CSA Certified Indicating models can be modified for use in low 
+Ignition Protected Devices voltage applications. 

Blown Fuse 
~ Indicators - ~~ 

When A Fuse Blows, A Light Glows!· 
f ~ 0 
\ I I I I Several Models To Choose From /)-~. f---~,:r • Bolt Down for Rectifier I' I:., >-... ' (I , 

Fuses ~_~:--'-~' ----40~~-~.I~~ r--
• Snap On for Ferrule Fuses ---::-~ ,l,;,-j) ,1 

--~--~~-::~~~:~~::/ • Top Mounting for Knife 
Blade Fuses 

Dc FIC CORPORATION 
P.O. Box 2046 
12216 Parklawn Drive 
Rockville, MD 20852 

TOLL FREE: 800/638-6594 
IN MD:3011881-8124 
TWX: 710-828-9809 

• Blown Fuse Indicating & Non-Indicating 
• High Impact Plastic for Superior Strength 
• Dead-Front, Watertight 
• Military Versions Meet MIL-F-19207 

Military Fuseholders 
Indicating (I) 

or Non- Moisture 
MIL-SPEC Type Fuse Size aty Indicating (N) Amps Volts Protection 
19207(1 FHL lOU XxIX" 2 I 0-30 90-250 Unsealed 
19207/2 FHL l1U )4xl)4" 1 I 0·30 90-250 Unsealed 
19207/3 FHL12U '%lx1);2" 1 I 0-30 90-500 Unsealed 

19207/4 FHL13G ~~x2" 1 I 0-30 90-500 Dripproof 

19207/5 FHL14G l~x3" 1 I 31-60 90-500 Dripproof 

19207/6 FHL15G H1.6 x5Va" 1 I 61-100 90-500 Dripproof 
19207/7 FHL16G 1%x7J.1l" 1 I 101-200 90·500 Dripproof 

19207117 FHN28WB Xx1X" 1 N 0-30 250 Max Watertight 
Body Sealed 

19207118 FHL29G Xx1X" 2 I 0-30 12-90 Dripproof 
19207/19 FHL30G Xx1X" 1 I 0-30 12-90 Dripproof 

19207/21 FHL32W Xx1X" 1 I 0-30 90-250 Watertight 
19207/22 FHL33W Xx1X" 2 I 0-30 90-250 Watertight 

19207/23 FHL34W l%2x1)1," 2 I 0-30 90-500 Watertight 

19207/24 FHL35W l%2x1W' 1 I 0-30 90-500 Watertight 

19207/25 FHN41WB l%2x1J{" 1 N 0-30 500 Max Watertight 
Body Sealed 

19207/30 FHN46WB Xx1);." 3 N 0-30 250 Max Watertight 
Body Sealed 

19207/31 FHN47WB l%zx1W' 3 N 0-30 500 Max Watertight 
Body Sealed 

PC BOARD FUSE CLIPS 
~---r ~-, = .~ 

-.J.. Single Prong, --L Single Prong, t:1 no-stop type r r\.- end stop type 
'" 

~~~ ~~~ ~ .-
--- -.-LT.... --!- ----~ ~ 

JA~ O6O-,FI .....,A~ .060"1 r----'-

~] Double Prong, 
~-, 

Low profile clips (.360" . . --.:L Double Prong, 

high) are soldered ta t'--:1 no-stop type r:'~= end stop type 
printed circuit baardS 
eliminating eyelelling or 

~~~ g~~ riveting. Available in - -.---+- ,36(1 +-

Spring brass, beryllium ---~.-;!, ----~ ~ 
capper ar spring bronze 
with variaus platings. b<.~:;~ O6I)J r==-T ~~;',",i ,000"1 r--' 

8'1314 For manufacturers' sales offices, see yellow pages EEM 1988 



4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS, ETC.) 4300 

HEiNEMANN@ Circuit Breakers 
First in Features, First in Quality 

Heinemann offers the widest choice of 
styles and current ratings in high-quality, 
reliable circuit protectors. Ratings range 
from O.01A to as high as 700A. Their 
applications are as diverse as medical 
equipment, computers, industrial air con
ditioners, electric locomotives and 
telecommunications equipment. 

breakers that provide auxiliary functions. 
For example, aheavy-duty relay, an 
on/off switch and a hydraulic-magnetic 
circuit breaker, all in one economical 
and compact unit. 

product bulletin containing detailed 
specifications and ordering information. 
Or call one of our technical assistance 
engineers to dicuss your particular 
application. 

Heinemann can also supply circuit 

Use this condensed guide to locate 
the type of circuit breaker that best 
meets your requirements. Then write or 
call us for a copy of the appropriate 

Technical assistance, important 
features and quality products ... three 
reasons why it pays to look to Heinemann 
"When your reputation's on the line." 

SPECIAL-FUNCTION CIRCUITS 
Heinemann circuit breakers (except for PS1, KD, TX and 
Hector) can be furnished with a number of speCial-function 

RELAY-TRIP 

Permits remote actuation using a separate control circuit. 
Electrical isolation allows use of a different current 
or voltage from contact circuit. Both time delay and non-time 
delay constructions are available. 

SHUNT/TAP 

Use of third terminal permits remote tripping by utilizing line 
voltage with or without a time delay response. On breakers 
rated up to lA, the triP paint may be raised by shunting 
with an external resistor on the shunt/tap terminal. 

AUXILIARY SWITCH 

Used for logic functions, alarms, lights and other circuits. 
Miniature snap-action SPOT or OPOT switch is mounted 
on the back of the breaker, mechanically connected 
to the switching mechanism. Contact capacity: lOA 
at 125/250 V, 50/60 Hz; 4A resistive at 30 Vdc; 2.5A 
inductive at 30 Vdc. Minimum operating voltage 6 Vdc 
or ac, at 3 VA dc or ac. 

SERIES TRIP (Standard internal circuit) 

Ideal for use as both power switch and overload protector. 
Usually installed in series with line and load terminals 
to provide circuit interruption in the protected circuit. 

LINE? 
) 

LOAD 6 

LINE I. 

COAC:}) OR TAP 

SHUNT 
OR LOAD 

UN'r 

~f) 
NO 

LOAD 

internal circuits. They permit a single protector to perform the 
protection and control functions of several components. 

DUAL RATING 

Two concentrically-wound sensing coils provide two 
discrete current ratings in the same breaker. Protects 
equipment designed to operate at two different current 
levels or supply voltages within certain limitations. 

UNE1 

LO~' } 

~OAO 
ShunVTap 

DU-CONT• (DUAL-CONTROL) Relay Du-Con Du-Con 
LINE 9 LINE 9 

Provides sensing of both overcurrent and separate I. I) 
voltage signals in the same pole tho rough a small, 'oc:::-t.. f) ,o~CO" 
non-continuous-duty voltage sensing coil. ~ 

OU-CON overload and voltage Calls must be 
specified separately. LOAD 

LOAD 

NO-VOLTAGE TRIP 

Prevents uncontrolled re-start of equipment after 
power outage. Used in ground-fault interrupters and 
other safety applications. Not intended for overload 
protection without one pole connected in series-trip 
configuration. 

HIGH-INRUSH 

Economical protection of high-reactance loads, 
which draw starting surges often as high as 30 times 
normal load current in a 50/60 Hz 1/2-cycle pulse, 
such as ferro-resonant power supplies and distribution 
transformers. Eliminates nuisance tripping without 
derating or special circuitry. 

Typical Time Delay Curves 
Circuit breakers are available in a variety of 
time-delay curves for applications such as high
inrush, 50/60 Hz and dc as well as with no 
intentional delay. 

1800% 

flOO% 

1,00'1 

140Q% 

LINE l-
) 

LOAD 2; 

When your reputation's on the line 

HEiNEMANN'~~~~~ 
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4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS, ETC.) 4300 

HEiNEMANN® Circuit Breakers 
First in Features, First in Quality 

APPLICATIONS 

NO. OF POLES 

CURRENT 
RATINGS 

MAX. VOLTAGE 

INTERRUPTING 
CAPACITY 

AGENCY 
RECOGNITION 
OR APPROVAL 

DIMENSIONS 

PS1 
FUSE-SWITCH 

Fuse-Switch provides 
ON/OFF control and fuse 
protection in a single low· 
cost component. Its use 
eliminates a hole and inter-
connecting wiring and makes 
it easy to re-fuse from the 
front panel. It accepts stan-
dard 1/4-inch diameter by 
1 Yo-inch fuses. An adapter is 
available for 5 mm x 20 mm 
fuses. Can be supplied for 
normally open or normally 
closed operation. 

Consumer and industrial 
products that would other· 
wise use a separate ON/OFF 
switch and fuse holder. 

Determined by choice of 
fuse. To 20A 

120 Vac @ 20A 
250 Vac @ 15A 
32 Vdc @ 20A 

UL recognized 
CSA certified 
SEV approved 

RE-CIRK-IT® 
SERIES KD1 

A low-cost, pushbutton 
supplementary protector for 
electrical equipment, designed 
to fit in a standard 5/8·inch 
round or "D" fuseholder 
panel cutout. Resettable at 
up to 1000% of its rated cur-
rent from 2.5A through 15A, 
500% from 0.25A through 
2A. Slide-on retaining ring 
included. 

Consumer and industrial 
products, office machines, 
appliances, power supplies, 
convenience outlets, elec· 
tronic games. 

0.25-15A 

250 V, 50/60 Hz 
50 Vac up to 10A 

32 Vdc @ 15A 
50Vdc@ 10A 

1000A @ 2SO V, SO/60 Hz 
200A @ 32 Vdc and 50 Vdc 

per UL Std 1077 
testing procedures 

UL recognized (Std 1077) 
CSA certified 

VDE approved 
SEV approved 

TYPETX 

The attractively designed 
Type TX circuit protector 
doubles as an economical 
ON/OFF switch and with an 
optional lamp as a power 
indicator. Rocker arms avail· 
able in a variety of colors; 
in one and two pole modelS. 
Its trip free design cannot be 
held closed against a fault. 
Features quick-connect 
terminals and snap' in 
mounting. 

Commercial and consumer 
products, power supplies, 
medical electronic equip' 
ment, office and reproduction 
equipment, data proceSSing 
equipment. 

1 and 2 

2,3,5,7,10,15 and 20A 

250 Vac (10A max.) 
125 Vac (20A max.) 
32 Vdc (20A max.) 

3500A (ac) 
with backup fusing 

1000A (de) with 
backup fusing 

UL recognized, Component 
Recognition Program 

CSA certified 
Suitable for VDE 0730 

Equipment 

When your reputation's on the line 

HEiNEMANN'~C~~~ 

HECTOR 

A low-cost fuse eliminator 
for the protection of electronic 
equipment and high·inrush 
circuitry from 4A to 20A. Its 
trip-free design prevents the 
contacts from being held 
closed manually during an 
overload condition. Supplied 
with mounting nut and face· 
plate reading "PRESS TO 
RESET:' It has 1/4·inch quick· 
connect terminals that are 
also solderable. 

Consumer and commerical 
electronic equipment, 
appliances and high-inrush 
Circuitry. 

4,5,6,7,7.5,9,10,12,15, 
18 and 20A 

125 Vac (20A max.) 
12/24 Vdc (20A max.) 

1000A (ac) 
with backup fuse 

200A (dc) with backup fuse 

UL recognized (Sid 1077) 
CSAcertified 

P.O. Box 6800, Lawrenceville, NJ 08648-0800 USA. (609) 882-4800 • EasyLink 62886238 • FAX (609) 882-2183 
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HEiNEMANN® Circuit Bireakers 
First in Features, First in Quality 
SERIESHM 

Lightweight. subminiature. 
multi-frequency circuit 
breaker designed to with-
stand severe environmental 
extremes such as shock. 
vibration and high humidity. 
Housed in a corrosion' 
resistant brass case. nickel 
plated. Meets MIL-C-39019, 
is explosion- and fungus-
resistant, operates in any 
position. Silver contacts pro-
vide good conductivity with 
low power loss. 

Military programs and 
commercial products, power 
supplies, mining and medi-
cal applications where 
hermetically-sealed circuit 
protection is required. 

1 and 2 

0.OSO-20A 

240 Vac, 60 or 400 Hz; 
SO Vdc 

1000A @ 240 V, 60 Hz 
or 400 Hz and 50 Vdc 

per UL Std 1077 
testing procedures 

Not UL/CSA recognized 
or listed. Available as MIL-
C-39019 QPL item. 

SERIES L 

This compact hydraulic-
magnetic circuit protector 
provides the same quality. 
precision and choice of time 
delays found in larger Heine-
mann magnetic circuit 
breaker. Over-the-center. 
non-teasable mechanism 
provides snap-action opera-
tion that prolongs contact 
life by reducing arcing. 
Handles available in seven 
different colors for decorative 
or circuit-identification 
purposes. 

OEM (power supplies, 
medical-electronic equip-
ment, control systems, office 
and EDP equipment). 

1 and 2 

0.1 to 20A 

250 Vac (7.SA max.) 
125 Vac (1 SA max.) 
32 Vdc (20A max.) 

1000A 
SOOOA with backup fusing 

UL recognized (Std 1077) 
CSA certified 
SEV approved 
IEC approved 
Designed to meet VDE 

1.38/\ r 35.05 

.68 
17.27 

SERIESJ/S SERIES AM 

Compact, lightweight. A low-cost, lightweight 
moderately-priced circuit breaker available in single 
breaker for single or multi- or multi-pole configurations, 
pole OEM applications. Also the Series AM features rear-
available with snap-in mount- connection studs, a high 
ing or rocker handles. Sealed level of moisture resistance, 
mount models are also avail- and a current range up to 
able, single pole only. Series 100A dc or 60A ac. Qualified 
J!S breakers are suitable for under MIL-C-S5629 to 50A 
domestic or world-market dc and ac. 
applications. Models also 
available for marine 
applications. 

OEM (power supplies, OEM (data-processing equip-
medical-electronic equip- ment, mobile applications, 
ment. control systems, office humid environments). 
and EDP equipment). control 
panels, marine equipment, 
field instrumentation. 

1 to 4 1 t04 

0.02-S0A 0.020-60A (ac) 
0.020-100A (dc) 

250 Vac (30A max.) 2S0 V, SO/60 or 40Q Hz 
65 Vdc (SOA max.) 277 V, 50/60 Hz, 1-phase 
80 Vdc (1SA max.) 480 V, SO/60 Hz, 

3-phase "Y" 
6SVdc 
AC/DC 

1000A 1000A 
SOOOA with backup fusing SOOOA with backup fusing 

UL recognized (Std 1077) UL recognized 
CSAcertified CSA certified 
SEV approved 
IEC approved 
VDE approved 

When your reputation's on the line 

HEiNEMANN·~~~~~ 

SERIES AM-MIL 

Heinemann Series AM-MIL 
breakers are specifically built 
and tested in accordance 
with the requirements of 
MIL-C-55629. Fungus- and 
moistu re-resistance is pro-
vided by treating all ferrous 
parts with a special finish, 
and by using special springs 
and inherently fungus-
resistant phenolic cases, 
covers and handles. 

OEM (data processing equip-
ment, mobile applications, 
military equipment subject to 
humid, tropical environments). 

1 to 3 

0.020-50A (ac and dc) 

240 V SO/60 Hz 
240 V 400 Hz 

SO Vdc 

2000A @ 50 Vdc and 
120 Vac 60 Hz 

1500A @ 120 Vac, 400 Hz 
1000A @ 240 Vac, 

60 and 400 Hz 

Not required for QPL items 

P.O. Box 6800, Lawrenceville, NJ 08648-0800 USA. (609) 882-4800 • EasyLink 62886238 • FAX (609) 882-2183 
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HEiNEMANN® Circuit Breakers 
First in Features, First in Quality 
SERIESAM/S 

Series AM/S "world class" 
circuit breakers meet 
International Standard IEC 
380 and German Standard 
VDE 0730. The 8-rnm 
spacing requirement and 
dielectric-withstand specifi-
cation are incorporated into 
the standard AM breaker 
housing without changes in 
size, thereby eliminating 
mounting procedure modi-
fications or the need for 
adapter plates. 

OEM (data processing equip-
ment, mobile applications, 
humid environments). 

1 to 4 

0.020-60A (ac) 
0.020-1ooA (dc) 

250 V 50/60 Hz or 400 Hz 
277 V 50/60 Hz l-phase 

65 Vdc 
480 V 50/60 Hz 

3-phase "Y" 

l000A 
5OO0A with backup fusing 

UL recognized (Std 1 077) 
CSA certified 
SEV approved 
IEC approved 
VDE approved 

SERIESCF 
E-FRAME 

Priced considerably lower 
than competitive E-frame 
breakers, the Series CF is 
the most compact and 
versatile circuit breaker 
available for equipment and 
branch-circuit protection. 
Single- and multi-pole 
models are stocked in a 
wide range of standard 
ratings for fast, off-the-
shelf delivery. 

Panel boards, switchboards, 
branch circuits, EDP equip-
ment, machine tools, 
environmental systems, 
Single- and three-phase 
applications. 

1 to 6 

O.Ol-lOOA (ac) 
1.0-lOOA (dc) 

240 V, 50/60 or 400 Hz 
480 V, 1- and 3-phase 

125 Vdc 
600 V, 3-phase 

125 Vdc 

10,000 @ 120 Vac 
7500A @ 120/240 Vac 

50/60 Hz; 240 Vac 50/60 Hz 
5000A @ 120/240 Vac 

400 Hz; 240 Vac 400 Hz 
125 Vdc 

240 V, 50/60 Hz and 
125 Vdc: UL listed 

Others: Recognized 
GSA certified 

SERIESGH 
EH-FRAME 

This rugged new EH-frame 
breaker offers all the 
advantages of a completely 
magnetic, three-pole breaker 
with 14,OOOA interrupting 
capacity for less than most 
thermal units. Compact, 
environmentally stable and 
to looA at 480 Vac and 
250 Vdc. 

Motor controls, air con-
ditioning, electric heating, 
computer main frames, 
transportation, indoor or 
outdoor installations. 

1 to 3 

.5-1ooA (ac) 
;5-1ooA (dc) 

480 V, 50/60 Hz 
250 Vdc 

14,oooA (ac) 
10,oooA (dc) 

UL listed (ac) 
(3-poIe) 
480 Vac 
15-1ooA 

SERIESGJ 

Where space is at a premium 
and current capacity up to 
250A is called for, the Series 
GJ is the answer. Available 
in one-, two-, or three-pole 
models, it is especially suit-
able for panelboards, service 
entrances, and electric 
vehicles. 

Commercial, industrial, 
and residential service -
entrance or panel board 
applications; lighting, 
appliance, transformer; 
electric vehicles, EDP 
power supplies, heating, 
air conditioning, and 
electronic circuit protection. 

1 to 3 

loo-250A 

240 V, 50/60 Hz 
125/250 Vdc 

18,oooA @ 240 V, 50/60 Hz 
10,OOOA @ 125/250 Vdc 

14,OOOA @ 160 Vdc 
25,oooA @ 65 Vdc 

240 V, 50/60 Hz and 
125/250 Vdc: UL listed 

When your reputation's on the line 
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SERIESGJ1P 

GJl P parrallel-pole breakers 
incorporate Precision Current 
Equalization (PCE) to auto-
matically distribute current 
equally through the current-
sensing elements. PCE there-
by minimizes nuisance trip-
ping which can occur with 
conventional parallel-pole 
breakers. An optional shunt 
permits metering of current. 
Since shunt output is only 
25 mv, light-gauge wiring 
can be used between shunt 
and meter. 

Telecommunications, trans-
portation, air conditioning, 
other outdoor "heat-loaded" 
equipment. 

loo-7ooA (dc) 

160 Vdc 

10,OOOA @ 160 Vdc 
25,oooA @ 65 Vdc 

160 Vdc: UL listed 

2.97 
75.43 

P.O. Box 6800, Lawrenceville, NJ 08648-0800 USA • (609) 882-4800 • EasyLink 62886238 • FAX (609) 882-2183 
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4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS, ETC.) 4300 

Littelfuse® 
SUBMINIATURE SURFACE MOUNT NANOFUSE ™ 

FLAT·PAK® DIP FUSES 

• Low profile design. 
• New subminiature rectangular shape for easy fuse 

identification. 

Pleo "TM SUBMINIATURE FUSES 
• World's smallest axial lead fuse for use in micro elec

tronic circuits including computer and aerospace 
applications. 

• Available on tape and reel. 
• Low resistance values. 
• Hi-speed action. 
• Epoxy coated body for protection against environmen

tal conditions. 
• Withstand axial pull of 7 Ibs. 
• Available with or without color-coding per I.E.C. 

standards . 
• Interrupting rating of 300A D.C. and 50A A.C. at rated 

voltage. 

ENVIRONMENTAL CHARACTERISTICS 
• Operating ambient temperature range: 

- 55'C to 125'C 
• Current carrying capacity: 

- 55'C = 110% of rating 
25'C = 100% of rating 
125'C = 80% of rating 

• Withstand vibrations of 10-55 Hz per method 201 of 
MIL-STD-202 and vibrations of 55-2000 Hz at 10 G's 
per method 204 test condition C of MIL-STD-202. 

• Withstand shock of 100 G's for 6 milliseconds per 
method 213 test condition I of MIL-STD·202. 

Opening Time: 100%, 4 hrs. min.; 200%, 5 sec. max. 
(1116·7A) 3 sec. max. (lOA) 10 sec. max. (12·15A). 
U.L. Recognized and _ 
Certified by C.S,A. through 15 amperes. 

CIRCUIT PROTECTION DEVICES 

• Design compatibility for surface mount applications. 
• Reduced subminiature size for compact board layouts. 
• Supplied on 12mm tape and reel for use with automat· 

ic placement equipment per EIA Standard 481. 
• Designed to meet a wide variety of electrical and en· 

vironmental MIL specifications for more demanding 
applications. 

Opening Time: 100%, 4 hrs. min. 200%, 1 sec. max. 
(1116·5A), 5 sec. max. (HOA). 20 sec. max. (12·15). 
Interrupting Rating: 300A D.C. and 50A A.C. at rated 
voltage. 
Approvals: U.L. Recognized and Certified by C.S.A. 

• Visible element for blown fuse indication. 
• Stamped with 'T' symbol and color·coded blue to indi

cate Sio-Blo® performance feature. 
• Stamped with "F" symbol and color coded red to indi

cate fast'acting performance feature. 
• Unique DIP design and magazine cartridge packaging 

make Flat·Pak® ideal for high speed automatic 
insertion. 

• Patent Number 4,563,666. 

Fast·Acting Type-
Opening Time: 100%, 4 hrs. min. 200%, 2 sec. max. 
SID-BID Type-
Opening Time: 100%, 4 hrs. min. 200% 1 sec. min./30 
sec. max. 
Interrupting Rating: 50A A.C. at rated voltage. 
Approvals: U.L. Recognized and Certified by C.S.A. 

251 Series· Axial Leads 

252 Series· Radial Leads 

Note: leads are solder-coated copper, .0251/ diameter 
for X.·lOA, .0321/ diameter for 12·15A. 

Catalog Ampere Voltage 
Number Rating Rating 

R271.062 1/16 125V 

R271.125 118 125V 
R271.250 114 125V 

R271.375 3/8 125V 
R271.500 112 125V 

R271.750 3/4 60V 
R271001 I 60V 

R27101.5 J.J/2 60V 
R271002 2 60V 

R27102.5 2·1/2 60V 
R271003 3 60V 

R27103.5 H/2 60V 
R271004 4 60V 

R271005 5 32V 

R271007 7 32V 

R271010 10 32V 

R271012 12 32V 

R271015 15 32V 

Littlefuse Number 

Fast· Slo· Ampere Voltage 
Acting Blo Rating Rating 

202.062 - 1/16 250V 
202.125 - 118 250V 
202.250 203.250 1/4 250V 
202.500 203.500 112 250V 
202.750 203.750 3/4 250V 
202001 203001 I 250V 
20201.5 20301.5 1-112 250V 
202002 203002 2 250V 
20202.5 20302.5 2-112 250V 
202003 203003 3 250V 
202004 203004 4 250V 
202005 203005 5 250V 

L.F. Number Amp Voltage 
Axial leads Radial Leads Rating Rating 

251.062 252.062 1/16 125 
251.125 252.125 1/8 125 
251.250 252.250 1/4 125 
251.375 252.375 3/8 125 
251.500 252.500 1/2 125 
251.750 252.750 3/4 125 
251001 252001 1 125 
25101.5 25201.5 1·1/2 125 
251002 252002 2 125 
25102.5 25202.5 2·1/2 125 
251003 252003 3 125 
25103.5 25203.5 3-1/2 125 
251004 252004 4 125 
251005 252005 5 125 
251007 252007 7 125 
251010 252010 10 125 
251012 252012 12 32 
251015 252015 15 32 

Note: To order color·coded PICO IITM fuses, use 255 
Series (for Axial leads) or 256 Series (for Radial 
leads) in part number table above. 

LlTTELFUSE, Inc. • Dept. EM, 800 E. Northwest Highway. Des Plaines, IL 60016 • (312) 824·1188 
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4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS, ETC.) 4300 

Littelfuse® CIRCUIT PROTECTION DEVICES 
3AG FUSES (32V) W' x 1W' 

Medium-acting fuses for use in cars, radios, 
amplifiers, etc_ 

3AG FUSES (250Y) W' X 1W' 

Quick-acting, normal-blo fuses for general cir
cuit protection. 

3AG AXIAL 

Same as above but with Axial leads for direct wiring into 
chassis. Leads are 1-112" long, copper wire. 

Opening Time: 110%, 4 hour min.; 135%, 1 hour max.; 
200%, 10 sec. max. (4-30A), 20 sec. max. (35A) 
U.L. Listed under U.L. STD 275 through 30 amps. 
CSA Certified through 30 amps. 

Opening Time: 110%, 4 hour min.; 135%, 1 hour max.; 
200%, 5 sec. max. 
U.L. Listed and Certified by CSA 

3AG SLO BLO® FUSES (25DY or less) W' x 1W' 

Designed to withstand momentary high-current 
surges but still blow quickly on shorts. Provide 
protection for equipment with high reactive 
current surges or heavy starting currents such 
as solenoids, motors and lamp circuits. 

3AG SLO BLO®AXIAL LEAD FUSES 

Same as above but with Axial leads for direct wiring into 
chassis. Leads are 1·112" long, copper wire. 

Opening Time: 100%, 4 hour min.; 135%, 1 hour max., 
200%, 5 sec. min. 
U.L. Listed and certified by CSA through 7 amps. 
U.L. Recognized from 8·30 amps. 
Patents: U.S. patents 4,409,729 and 4,445,106. 

3AB CERAMIC SLO BLO® FUSES (25DY or less) W' x 1W' 

Similar to 313(000) series above, but have higher inter· 
rupting rating. 

Opening Time: 110%, 4 hour min.; 135%, 1 hour max.; 
200%, 5 sec. min. 
U.L. Listed 1/100 . 10 amps. 
U.L. Recognized 12·30 amps. 
CSA Certified 114·10 amps. 
Patents: U.S. Patents 4,409,729 and 4,445,106. 

3AB CERAMIC BODY FUSES (250Y or less) W' x 1W' 

Ceramic body and arc·quenching filler in higher am· 
perages provide high interrupting rating. 

Opening Time: 1/8·30 amps: 110%, 4 hrs. min.; 
135%, 1 hr. max.; 1/8·12 amps: 200%, 15 sec. max.; 
15·30 amps: 200%, 60 sec. max. 
U.L. Listed through 15 amps. 
Certified by CSA through 15 amps. U.L. Recognized 
20·30 A. 

3AB CERAMIC BODY RECTIFIER FUSES (250Y or less) W' x 1W' 

Extremely fast·acting fuses for protection of 
silicon controlled rectifiers and similar solid 
state devices. 

Opening Time: 1·30 amps: 100%, 4 hour min.; 1·10 
amps: 250%, .2 sec. max. (pre·arcing); 12·30 amps: 
250%, 1 sec. max. (pre·arcing). 
U.L. Recognized. 

L.F. Amp L.F. Amp L.F. Amp 
Rtg. No. Rtg. No. Rtg. No. 

311004 4 
311005 5 
311006 6 
311007 7 

31107.5 7-1/2 311015 15 
25 
30 
35 

311008 8 311025 
311010 10 311030 
311012 12 311035 

L.F. 
No. 

Amp 
Rig. 

312.010 11100 
312.031 1132 
312.062 1116 
312.100 1110 
312.125 118 
312_150 151100 
312.175 .175 
312.187 3116 
312.200 2110 
312.250 114 

L.F. 
No. 

Amp 
Rig. 

312.300 3110 
312.375 318 
312.500 112 
312.600 6110 
312.750 314 
312001 1 
3121.25 1·114 
31201.5 1·112 
31201.6 1·6/10 
3121.75 1·314 

L.F. 
No. 

Amp 
Rig. 

312002 2 
3122.25 2-114 
31202.5 2·112 
312003 3 
312004 4 
312005 5 
312006 6 
312007 7 
312008 8 
312010 10 

Note: To order fuses lVith axial leads, 
change 312 series number to 318. 

L.F. Amp 
No. Rtg. 

313.010 1/100 
313.031 1/32 
313.040 4/100 
313.062 1/16 
313.100 1110 
313.125 1/8 
313.150 15/100 
313.175 .175 
313.187 3/16 
313.200 2/10 
313.250 114 
313.300 3/10 
313.375 3/8 
313.400 4/10 
313.500 1/2 
313.600 6/10 

L.F. Amp 
No. Rtg. 

313.700 7/10 
313.750 3/4 
313.800 8/10 
313001 I 
31301.2 1·2/10 
3131.25 1-1/4 
31301.5 1·1/2 
31301.6 1·6/10 
31301.8 1·8/10 
313002 2 
3132.25 2·1/4 
31302.5 2·1/2 
31302.8 2·8/10 
313003 3' 
31303.2 3·2110 
313004 4 

L.F. Amp 
No. Rtg. 

313005 5 
3136.25 6·1/4 
313007 7 
313008 8* 
313010 10* 
313012 12* 
313015 15* 
313020 20* 
313025 25* 
313030 30* 

'32 volt. Note: For axial leads, change 313 to 315. 

L.F. Amp 
No. Rtg. 

326.010 1/100 
326.031 1/32 
326.062 1116 
326.100 1/10 
326.125 1/8 
326.150 15/100 
326.175 .175 
326.187 3/16 
326.200 2/10 
326.250 1/4 
326.300 3/10 
326.375 3/8 
326.400 4/10 
326.500 1/2 

* 125 volt. 

L.F. Amp 
No. Rig. 

314.125 1/8 
314.250 1/4 
314.375 3/8 
314.500 1/2 
314.750 3/4 
314001 1 
314002 2 

* 125 volt. 

L.F. Amp 
No. Rig. 

322001 1 
3221.25 1-1/4 
322002 2 
322003 3 
322004 4 
322005 5 

LF. 
No. 

326.600 
326.700 
326.750 
326.800 
326001 
32601.2 
3261.25 
32601.5 
32601.6 
326002 
32602.5 
32602.8 
326003 
32603.2 

L.F. 
No. 

314003 
314004 
314005 
314006 
314007 
314008 
314010 

L.F. 
No. 

322006 
322007 
322008 
322009 
322010 

* 6SV. All others 2S0V. 

Amp 
Rtg. 

6/10 
7/10 
3/4 
8/10 

1 
1-2/10 
1-1/4 
1-1/2 
1-6/10 
2 
2-1/2 
2-8/10 
3 
3-2/10 

Amp 
Rtg. 

L.F. Amp 
No. Rtg. 

326004 4 
326005 5 
3266.25 6-1/4 
326007 7 
326008 8 
326010 10 
326012 12 
326015 15 
326020 20 
326025 25* 
326030. 30* 

L.F. Amp 
No. Rtg. 

3 314012 12 
4 314015 15 
5 314020 20 
6 314025 25* 
7 314030 30' 
8 

10 

Amp L.F. Amp 
Rtg. No. Rtg. 

6 322012 12* 
7 322015 15' 
8 322020 20* 
9 322025 25' 

10 322030 30* 

LlTTELFUSE, Inc. • Dept. EM, 800 E. Northwest Highway • Des Plaines, IL 60016 • (312) 824·1t88 
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4300 PROTECTIVE COMPONENTS (FUSES. CIRCUIT BREAKERS. ETC.) 4300 

Littelfuse® CIRCUIT PROTECTION DEVICES 
2AG SUBMINIATURE FUSES 

Smallest glass fuse available today. Size .177" dia. x 
.58': 

FAST ACTING TYPE 
Opening Time: 110%, 4 hrs. min.; 135%, 1 hr. max.; 
200%, 1 sec. max. 

MICROFUSE SUBMINIATURE FUSES (125V) 

SUBMINIATURE FUSES (250V) 5 X 20mm 

c~ ~ •• c •••• c •• 

FAST·ACTING HIGH·INTERRUPTING (250V) 
TYPE F 
Opening Time: .050·3.15 amp - 150%, 60 minutes 
min.; 210%, 30 minutes max.; 275%, .01·2 seconds; 
400%, .003·0.3 seconds; 1000%, .02 seconds max. 4·10 
amp - 150%, 60 minutes min.; 210%, 30 minutes max.; 
275%, .01·3 seconds; 400%, .003-0.3 seconds; 1000%, 
.02 seconds max. 

Cat. Amp. Cat. Amp. Cat. 
No. Rtg. No. Rtg. No. 

216.050 .050 216.315 .315 216002 
216.063 .063 216.400 .400 21602.5 
216.0BO .080 216.500 .500 2163.15 
216.100 .100 216.630 .630 216004 
216.125 .125 216.800 .800 216005 
216.160 .160 216001 1 21606.3 
216.200 .200 2161.25 1.25 21600B 
216.250 .250 21601.6 1.6 216010 

SEMKO approved through 6.3 amps. 
U.L. Recognized. 

Amp. 
Rtg. 
2 
2.5 
3.15 
4 
5 
6.3 
8' 

10' 

Interrupting Rating: 118·1 amp - 1O,OOOA (125V); 
35A (250V). 1.5·3.5 amp - 10,000A (125V); 100A 
(250V). 4·7 amps - 1O,OOOA (125V). 
Approvals: U.l. Listed and Certified by C.S.A. 
PATENTS: U.S. Patent 4,636,765 

SLO·BLO® TYPE 
Opening Time: 110%, 4 hrs. min.; 135%, 1 hr. max.; 
200%, 3 sec. min.!l min. max. 
Interrupting Rating: 1/4·1 amp - 10,000A (125V); 
35A (250V). 1.5·3.5 amps - 1O,OOOA (125V); 100A 
(250V). 4·7 amps - 400A (125V). 
Approvals: U.L. Listed and Certified by C.S.A. thru 3.5 
amps. U.L. Recognized 4·7 amps. 
PATENTS: U.S. Patent 4,409,729 and 4,445,106. 

Designed for applications where space is a critical fac· 
tor. Ideal for installation on printed circuit boards. Inter· 
rupting rating - 125 volts at 10,000 amperes A.C. 

Opening Time: 100%, 4 hour min.; 200%, 5 sec. max. 
(1/500·3/1OAJ. 2 sec. max. (4/1O·5A). 
Size: 114" dia. x 11132" (fuse body). 
U.L. Recognized and Certified by C.S.A. 
Plug·in, transparent cap type listed. Use prefix 272 for 
plug·in, metal cap; prefix 279 for radial, transparent cap; 
prefix 278 for radial, metal cap. 
PATENTS: U.S. Patent 3,110,787. 

For original installations and replacements in foreign· 
made equipment, such as home and car radios, ampli· 
fiers, tape recorders, etc. and in other applications 
where space is a factor. Available in fast-acting, high 
interrupting; fast·acting; and slo·blo types. 

FAST·ACTING (250V) TYPE F 
Opening Time: .032·.100 amp - 150%, 60 minutes 
min.; 210%, 30 minutes max.; 275%, .01·5 seconds; 
400%, .003-.1 second; 1000%, .02 seconds max. 125·10 
amp - 150%, 60 minutes min.; 210% 30 minutes max.; 
275%, .05·2 seconds; 400%, .OU seconds; 1000%, .02 
seconds max. 

Cat. Amp. Cat. Amp. Cat. Amp. 
No. Rtg. No. Rtg. No. Rtg. 

217.032 .032 217.250 .250 217002 2 
217.040 .040 217.315 .315 21702.5 2.5 
217.050 .050 217.400 .400 2173.15 3.15 
217.063 .063 217.500 .500 217004 4 
217.0BO .080 217.630 .630 217005 5 
217.100 .100 217.BOO .800 21706.3 6.3 
217.125 .125 217001 1 217008 8" 
217.160 .160 21701.25 1.25 217010 10" 
217.200 .200 21701.6 1.6 

SEMKO approved through 6.3 amperes. BSI ap· 
proved from .050·6.3 amperes. 

" Standards for 5 x 20mm fuses do not include ratings above 6.3 amperes. 

Lillle!use Number 
Fast· Slo·Blo Ampere Voltage 

Acting Rating Rating 
225.125 - 118 250V 
225.250 229.250 1/4 250V 
225.375 229.375 3/8 250V 
225.500 229.500 1/2 250V - 229.600 6/10 250V 
225.750 229.750 3/4 250V 
225001 229001 1 250V 
22501.5 22901.5 1-1/2 250V 
225002 229002 2 250V - 2292.25 2·114 250V 
22502.5 22902.5 2·112 250V 
225003 229003 3 250V 
22503.5 22903.5 3·112 250V 
225004 229004 4 125V 
225005 229005 5 125V 
225007 229007 7 125V 

Note: To order fast·actlng fuses With aXial leads, 
change 225 to 224; to order Slo·Blo'" fuses with 
axial leads, change 229 to 230. 

L.F. Amp L.F. Amp L.F. Amp 
No. Rtg. No. Rtg. No. Rtg. 

273.002 1/500 273.125 1/8 273.750 3/4 
273.005 1/200 273.200 2/10 273.800 8/10 
273.010 1/100 273.250 1/4 273001 1 
273.015 1/64 273.300 3/10 27301.5 1·112 
273.031 1/32 273.400 4/10 273002 2 
273.050 1120 273.500 1/2 273003 3 
273.062 1/16 2n&00 6/10 273004 '\ 273.100 1/10 273.700 7/10 273005 5 

SLO·BLO® (250V) TYPE T 
Opening Time: .032·.100 amp - 150%, 60 minutes 
min.; 210%, 2 minutes max.; 275%, 0.2·10 seconds; 
400%, .04·3 seconds; 1000%, .01·3 seconds. .125·10 
amp - 150%, 60 minutes min.; 210%, 2 minutes max.; 
275%" 0.6·10 seconds; 400%, .15·3 seconds; 1000%, 
.02·3 seconds. 

Catalog Ampere Catalog Ampere 
Number Rating Number Rating 
21B.032 .032 21B.630 .630 
21B.040 .040 21B.BOO .800 
21B.050 .050 218001 1 
21B.063 .063 2181.25 1.25 
21B.080 .080 21801.6 1.6 
21B.l00 .100 218002 2 
218.125 .125 21 B02.5 2.5 
21B.160 .160 21B3.15 3.15 
21B.200 .200 218004 4 
21B.250 .250 218005 5 
21B.315 .315 21B06.3 6.3 
218.400 .400 21800B 8' 
21B.500 .500 21B010 10" 

SEMKO and BSI approved through 6.3 amperes. 
U.L. Recognized. 

L1TTELFUSE, Inc. • Dept. EM, 800 E. Northwest Highway. Des Plaines, IL 60016 • (312) 824-1188 
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4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS, ETC.) 4300 

Littelfuse® CIRCUIT PROTECTION DEVICES 
BAG INSTRUMENT FUSES (250Y or less) W' x 1" 

...•. ~~ ........ . if." 

BAG NORMAL BLO FUSES W' x 1" 

BLF FUSES (250Y /125Y or less) 1~2" x 1V2" 

BLN FUSES (250Y or less) %" x 1Y2" 

FLA FUSES (125Y) l~l' x 1V2" 

FLM FUSES (250Y or less) %" x 1 Vz" 

FLQ FUSES (500Y) l~t x1%" 

BLS FUSES (BUOY or less) %" x 1%" 

Very fast-acting fuses for protection of delicate 
equipment such as microammeters, galvanom
eters, voltmeters and other instruments. 

Opening Time: 100%, 4 hour min.; 200%, 5 sec. max. 

Normal blo fuses designed to standard N.E.C. 
specs. Used when space limitations prevent 
use of 3AG fuses. 

Opening Time: 110%, 4 hour min.; 135%, 1 hour max.; 
200%, 10 sec. max. 
U.L. Listed through 6 amps. Certified by CSA 114·5 
amps. 

For low-cost, non-time delay use in control cir
cuits. 

Opening Time: 110%, 4 hrs. min.; 135%, 1 hr. max., 
200%, 15 sec. max. 
Interrupting Rating: 10,000 Amperes AG. 
U.L. Listed. 
Certified by CSA. 

For low'cost, non-time delay use in control circuits and 
military applications. 
Opening Time: 110%, 4 hrs. min.; 135%, 1 hr. max., 
200%, 15 sec. max. 
Interrupting Rating: 10,000 Amperes AG. 
U.L. Listed. Certified by CSA. 

Time delay fuses for use in circuits with high in-rush 
currents. 
Opening Time: 110%, 4 hrs. min.; 135%, 1 hr. max. 
Interrupting Rating: 10,000 Amperes AG. 
U.L. Listed 1/10 - 15 amperes, 
C.S.A. Certified 11 10 - 10 amperes, 

Note: Numerals indicate amperage ratings. 

Dual element, time delay fuses for use in circuits with 
high in·rush currents, 

Opening Time: 110%, 4 hrs, min.; 135%, 1 hr. max., 
200%, 12 sec. min. 
Interrupting Rating: 10,000 Amperes AG. 
U.L. Listed. 
C.S.A. Certified. 
PATENTS: U.S. Patents 4,409,729 and 4,445,106. 
Note: Numerals indicate amperage ratings. 

Time delay fuses for circuits with high in·rush currents. 

Opening Time: 110%, 4 hrs. min.; 135%, 1 hr. max., 
200%, 12 sec, min. 
Interrupting Rating: 10,000 Amperes AG. 
U.L. Listed. C.S.A. Certified. 
PATENTS: U.S. Patents 4,409,729 and 4,445,106. 

Note: Numera'!s indicate amperage ratings. 

Fast clearing, space-saving fuses for street lighting, 
control and electronic circuits. 
Opening Time: 110%, 4 hrs. min., 135%, 1 hr. max. 
200%, 5 sec. max. (2/lO·5A), 10 sec. max. (6-10A). 
Interrupting Rating: 10,000 amperes AG. 
U.L. Listed 112 - 5 amperes. 
C.S.A. Certified 112 - 5 amperes. 
PATENTS: U.S. Patents 4,563,809 and 4,656,453. 

l.F. Amp l.F. Amp l.F. Amp 
No. Rtg. No. Rtg. No. Rtg. 

361.002 1/500 361.125 1/8 361.750 3/4 
361.005 1/200 361.187 3/16 361001 1 
361.010 1/100 361.200 2/10 36101.5 1-1/2 
361.015 1/64 361.250 1/4 361002 2 
361.031 1/32 361.375 3/8 361003 3' 
361.062 1/16 361.400 4/10 361004 4' 
361.100 1/10 361.500 1/2 361005 5' 

• 125 volt. 

l.F Amp l.F. Amp l.F. Amp 
No. Rtg. No. Rtg. No. Rtg. 

362.125 118 362002 362010 lOt 
362.250 114 36202.5 2-112' 362012 12t 
362.375 318 362003 3' 362015 15t 
362.500 112 362004 4' 362020 20t 
362.750 314 362005 5' 362025 25t 
362001 I 362006 6' 362030 30t 
36201.5 1-l/2 362007 7' 

362008 8t 
'125\( _p2Y --------

l.F. No. l.F. No. l.F. No. l.F.No. 

BlF 1/2 BlF 3 BlF 7 BLF 15 
BlF 1 BlF4 BlF 8 IlF 20· 
BlF 1·1/2 BlF 5 BlF9 BLF 25· 
BlF 2 BlF 6 8lF 10 BLF30· 
BLF 2·1/2 8lF 6·1/4 BLF 12 

Note: Numerals indicate amperage ratings. 

, 125V. All others 250V. 

l.F.No. L.F.No. L.F.No. L.F.ND. 

IlN 1 ILN 5 ILN 10 8LN 20 
8lN 2 8lN 6 8lN 12 BLN 25 
BLN 3 BLN 8 BlN 15 BlN 30 
8LN 4 

Note: Numerals md,cate amperage ratmgs. 

L.F. No. U. No. L,F. No. L.F.No. 

FLA 1~10 FLAI FLA 2·8/10 FlA6·1/4 
FLA 15/100 FLA1-1/8 FLA 3 FlA7 
FlA 2/10 FlA 1-1/4 FLA 3-2/10 FLA8 
FLA 1/4 FlA 1-1/2 FlA 3.1/2 FlA 10 
FLA 3/10 FlA 1·6/10 FlA 4 FLA 12 
FLA4/10 FlA 1·8/10 FlA4-1/2 FLA 15 
FLA 1/2 FLA2 FlA 5 FLA20 
FLA6/10 FLA 2-1/4 FLA 5·6/10 FLA25 
FlA 8/10 FlA 2-1/2 FLAB FLA30 

L.F.No. l.F.No. l.F. No. L.F.No. 

FLM 1/10 FLM H/8 FLM3 FlM 8 
FlM 15/100 FlM 1·1/4 FlM 3·2/10 FLM 9 
FlM2/10 FLM 1·4/10 FlM 3·1/2 FlM 10 
FlM 1/4 FlM 1·1/2 FlM4 FlM 12 
FlM3/10 FlM 1-6/10 FLM 4·1/2 FlM 15 
FlM4/10 FlM 1-8/10 FlM 5 FlM 20 
FlM 1/2 FLM 2 FlM 5-6/10 FLM 25 
FLM 6/10 FlM 2·1/4 FlM 6 FlM 30 
FLM8/10 FlM 2·1/2 FlM 6·1/4 
FlMl FlM 2·1/10 FlM 7 

L.F.No. L.F. No. L.F.ND. L.F.No. 

FlQ 1/10 FLQ 8/10 FlQ3·2/10 FUll 
FlQ 1/1 FlQ 1 FlQ 3·1/2 FLIll0 
FlQ 15/100 FLQ "1/1 FlQ4 FlQ 12 
FLU/16 FlQ 1.1/4 FLQ 4·1/2 FLQ 14 
FLU/I 0 FLQ 1.1/2 FLU FlQ 15 
FlQ 1/4 FlQ 1·6/10 FlQ 5-6/10 FLQ20 
FLQ3/10 FlQ 2 FLU FLQ25 
FLIl4/10 FlQ 2·1/4 FlQ 8·1/4 FlQ30 
FlQ 1/2 FlQ 2.1/2 FlQ 7 
FLQ6/10 FlQ3 FLQ8 

L.F.No. L.F.No. L.F.No. L.F. No. 

BLS 2/10 BlS 1 BLS 2 IlLS I 
BLS 4/10 BlS 1·1/2 BLS3 BLS 7 
BlS 1/2 BlS 1-6/10 BLS4 BlSI 
BlS 3/4 BLS 1·8/10 8LS 5 BLS 10 
BlS 8/10 

Note: Numerals ,nd,cate amperage ratings. 

LlTTELFUSE, Inc .• Dept. EM, 800 E. Northwest Highway • Des Plaines, IL 60016 • (312) 824·1188 
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4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS, ETC.) 4300 

Littelfuse® CIRCUIT PROTECTION DEVICES 
KLK FUSES (GOO VAe) 13M' X lW' 

Fast·acting, current limiting fuses for use in control 
electronic and other circuits with high fault current 
capacity. 

BLADE TYPE TERMINAL FUSES (32V) (ATO®) 

Low voltage plug·in fuses. Color coded for amperage 
identification. 

ALARM INDICATING FUSES (125 VAC, 60 VDC) 

TYPE T FUSE BLOCKS WITH SCREW 
TERMINAL CLIPS 

Open type blocks available for 3AG and (13/32" x 
J.l/2") fuse sizes from one to twelve poles. Bases are 
of grade X black laminate with 1132" insulator sheet 
cemented to underside. Screw terminal clips. 

2AG OMNI FUSE BLOCK 

3AG OMNI·BLOK® FUSE BLOCKS 

Opening Time: 110%, 4 hrs. min.; 135%, I hr. max. 
200%, 2 sec. max. (11l0·4A) 15 sec. max. (5·12A) 2 
min. max. (15·30A). 
Interrupting Rating: 100,000 amperes AC. Capable 
of 200,000 amperes A.C. 
U.L. Listed 3110 . 30 amperes. 
C.S.A. Certified 3/10 . 30 amperes. 
PATENTS: U.S. Patents 4,563,809 and 4,656,453. 

Opening Time: 110%, 100 hours min.; 135%, 1800 
sec. max.; 200%, 5 sec. max. 350%, .02 sec. min. 
(1·2A), .08 sec. min. (3-30A) min. Size: .75" wide x 
.75" high x .207" deep. 
U.L. Listed 3 • 30 amps. 
PATENTS: Sixteen worldwide. U.S. Patent 3,909,767. 

Plug-in fuses for telecommunications and sim
ilar applications. Blown fuse indicating flag can 
also activate alarm circuit. Flag is color-coded 
by ampere rating. 
Opening Time: 100%, 10 minutes min.; 150%, 5 min· 
utes max. 
U.L. Recognized at 60 VDC. 

Mounting Hole: 3AG - .142" / .147" dia. with 
.295" / .302" by 82°CS. 5AG - .171" / .176" dia. 
with .342" J .349" x 82°CS. 
Clip Material: 356 Series-Nickel Plated Spring 
Brass. 359 and 556 Series-Silver Plated Beryl
lium Copper. 
Size: Width: 2-3/8" (3AGl, 2-3/4" (SAG). See 
chart for length dimensions. 356 Series and 
556 Series are Recognized under the Compo· 
nents Program of Underwriters Laboratories. 

ELECTRICAL SPECIFICATIONS: 
• 7 amps at 300 volts. 
• Minimum dielectric· 1,500 volts RMS 
MATERIALS: 
Clip Terminals: Solder or Quick'connect, tin'plated, 
spring brass. 
Base: Thermoplastic, glass reinforced_ (Black stan· 
dard) UL94VO flammability rated. 
Approvals: UL Recognized and Certified by CSA. 

Approvals: U.L. Recognized and Certified by CSA 
up to 300V and at current ratings shown below. 

Series 

354000 
354600 
354800 
354900 
354101-GY 

Current Rating 

U.L. CSA 

30A 30A 
20A 20A 
20A 20A 
3DA 25A 
15A 15A 

354000 SERIES 354800, 354900 SERIES 

For 3AG fuses. New, low profile fuse 
blocks with "break:away" pole 
feature. 

SOLDER TERMINALS V4" Q.C. TERMINALS 

354600 SERIES 354101-GY 
1{." Q.C. TEMINALS P.C. BOARD TERMINALS 

FOR INFORMATION ON OTHER STYLES OF FUSE BLOCKS, CONTACT FACTORY. 

Solder Type 
Terminals 

354001-GY 
354002-GY 
354003-GY 
354004·GY 
354005-GY 
354006-GY 
354007-GY 
35400B-GY 
354009·GY 
354010-GY 
354011-GY 
354012-GY 

L.F. No. L.F. No. L.F. No. L.F. No. 
KLK 1/10 KLK 3/4 KLK 4 KLK 10 
KLK 1/8 KLK 1 KLK 5 KLK 12 
KLK 2/10 KLK 1-1/2 KLK 6 KLK 15 
KLK 1/4 KLK 2 KLK 7 KLK 20 
KLK 3/10 KLK 3 KLK 8 KLK 25 
KLK 1/2 KLK 3-112 KLK 9 KLK 30 

Note: Numerals indicate amperage ratings. 

L.F. Amp L.F. Amp L.F. Amp 
No. RIg. No. RIg. No. RIg. 

257001 1 257005 5 257020 20 
257002 25707.5 7.5 257025 25 
257003 257010 10 257030 30 
257004 257015 15 

L.F. Amp Color L.F. Amp Color 
No. Rtg. Code No. Rtg. Code 

401.180 18/100 Yellow 401002 2 Orange 
401.250 1/4 Violet 401003 3 Blue 
401.500 112 Red 401005 5 Green 
401.650 65/100 Black 40107.5 7-1/2 Blackl 
401.750 3/4 Brown White 
401001 1 Gray 401010 10 Red/ 
4011.33 1·1/3 While White 

No. of For 3AG Fuses For 5AG Fuses 
Poles Length (In.) Part No. Length (In.) Part No. 

1 25/32 356001 27/32 556001 
2 1·11/16 356002 1·13/16 556002 
3 2·19/32 356003 2·25/32 556003 
4 3-112 356004 3-3/4 556004 
5 4·13/32 356005 4-23/32 556005 
6 5·5/16 356006 5-11/16 556006 
7 6-7/32 356007 6·21/32 556007 
8 7-118 356008 7·5/8 556008 
9 8·1/32 356009 8-19/32 556009 

10 8·15/16 356010 9·9/16 556010 
11 9·27/32 356011 10·17/32 556011 
12 10·3/4 356012 11·112 556012 

For 3AG block With Silver plated beryllium copper, 
change series number to 359. 

Calalog Number Overall 
Solder Type 0.110" a.c. Number Width 
Terminals Terminals of Poles (B) 

254001 254201 0.35" 
254002 254202 0.80" 
254003 254203 1.25" 
254004 254204 1.70" 
254005 254205 2.15" 
254006 254206 2.60" 
254007 254207 3.05" 
254008 254208 3.50" 

Specifications: 354 (000) Series (Solder type 
termillals); 30 amps,300V. 354 (600) Series 
(3{." a.c. terminals); 20 amps,300V. 354 (800) 
Series (1,4" a.c. terminals); 20 amps, 300V. 354 
(900) Series (W' a.c. terminals): 30 amps, 300V. 
354101·GY (PC Board): lSA, 300V. 

Materials: Clip/terminal; High tensile spring 
brass, electro-tin plated. Base; Grey Polyester, 
glass reinforced. UL-94VO flammability rating. 
Special Options: Standard color is gray. Contact 
factory for special colors. Single pole units can 
be supplied with anti-rotation boss. Contact 
factory. 
PATENTS: Pending. 

Catalog Number 
NEMA STYLE NEMA STYLE No. Dimen· 

3/16" Q.C. 1/4" Q.C. 1/4" Q.C. of sion 
Terminals Terminals Terminals Poles 118" 

354601-GY 354801-GY 354S01-GY 1 .50" 
354602-GY 354802·GY 354S02-GY 2 1.12" 
354603·GY 354803-GY 354S03-GY 3 1.75" 
354604·GY 354B04-GY 354904·GY 4 2.38" 
354605-GY 354B05-GY 354905-GY 5 3.00" 
354606-GY 354806-IlY 354S06-GY 6 3.63" 
354607-GY 354B07-GY 354S07-GY 7 4.25" 
354608-GY 354808-GY 354S0B-GY 8 4.88" 
354609-GY 35480S-GY 354S0S-GY 9 5.50" 
354610-GY 354810-GY 354910-GY 10 6.13" 
3S4611-GY 354811-GY 354911·GY 11 6.75" 
354612-GY 354812-GY 354912-GY 12 7.38" 
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4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS, ETC.) 4300 

Littelfuse® 
P.C. BOARD FUSE CLIPS 
FOR 1/4" DIAMETER FUSES 

P.C. BOARD FUSE CLIPS 
BOWED TAB TYPE FOR 1/4" DIAMETER FUSES 

P.C. BOARD FUSE CLIPS 
LOW PROFILE TYPE FOR 1/4" DIAMETER FUSES 

P.C. BOARD FUSE CLIPS 
FOR Smm DIAMETER FUSES 

P.C. BOARD FUSE CLIPS 
FOR 2AG OR 5mm DIAMETER FUSES 

RIVET MOUNT FUSE CLIPS 

EAR TYPE EARLESS TYPE lUG TYPE 

CIRCUIT PROTECTION DEVICES 

Be Cu' 

121001 
125001 
127001 
129001 
121002 

7.0 I 
(,28") 1 .. 8 (03") "" 5.21 

20(,08") -. u! (20") 

II 
L_, 

I 3.4 (.14") 

11 I .--.1.. . U9~)~ (15") ~. (03") 
(04n 1-'. 3.8, .7 

Spring Brasst Style Fuse Oia. 

101001 1/4" 
105001 Ear ·13/32" 
107001 9/16" 
109001 13/16" 
101002 Earless 1/4" 

* S,lver Plated. t N,ckel Plated. * Tin Plated. 

Cat. No. Clip Material Finish Style 

102071 Spring Brass Tin Plated Ear 
102074 Spring Brass Tin Plated Earless 
122083 Beryllium Copper Silver Plated Ear 
122088 Beryllium Copper Tin Plated Ear 
122087 Beryllium Copper Silver Plated Earless 
122093 Beryllium Copper Tin Plated Earless 

122093 Beryllium Copper Tin Plated Earless 
Note: Spring brass clips are suitable for current 
levels up to 15 amperes; beryllium copper clips up 
to 30 amps. 

Cat No. Clip Material Finish Style 

102078 Spring Brass Tin Plated Earless 
102079 Spring Brass Tin Plated Ear 
102082 Spring Brass Hot Tin Ear 

102082 Spring Brass Hot Tin Ear 
Note: Spring brass clips are suitable for current 
levels up to 15 amperes. 

Cat. No.1 Clip Material Finish Style 

122090 IBeryllium Copper Silver Plated Low Profile 
102080 ISpring Brass Tin Plated Low Profile 

Note: Spring brass clips are suitable for current 
levels up to 15 amperes; beryllium copper clips up 
to 30 amperes. 

Cat. No. 

100054 
100056 

Style 

Ear 
Ear 

are suitable for current 

Cat. No. Clip Material Finish Style 

111501 Spring Brass Tm Plated Ear 
111506 Beryllium Copper Tin Plated Ear 

111506 Beryllium Copper Tin Ear 
Note: Suitable for current levels up to 10 amperes. 

Note: Metric dimensions are shown. Inch dimensions 
a re In pa rentheses. 

Be Cu' spring Brasst Style Fuse Oia. 
125002 105002 13/32" 
127002 107002 Earless 9/16" 
129002 109002 13/16" 
121004 101003; Lug·45° 1/4" 
122081 102064~ Lug·Stra ight 114" 

FLIP TOP SHOCK·SAFE PANEL MOUNT FUSEHOLDER #346877 FOR 3AG. (#286377 FOR 2AG, +286677 FOR 5x20mm) 

FUSE CARRIER 
HOLDS SPARE FUSE 

Shock-Safe design eliminates any possibility of 
electrical shock, per IEC Standards 257 and 65. 
Fuse carrier holds spare fuse for fast, easy 
fuse replacement and convenient servicing. 
low profile design complements modern panels. 
APPROVALS: Recognized under the Components 
Program of Underwriters laboratories and Cer· 
tified by CSA. 

SPECIFICATIONS: 
Electrical Rating: See Approvals. 
Insulation Resistance: 10,000 megohm minimum at 
500 VDC. 
Contact Resistance: Less than .01 ohm. 
Dielectric Strength: 250 volts minimum. 
Mounting: Snap·in mounting. No hardware required. 
Panel thickness = .032"/.125". 
Molded Parts: Thermoplastic, 94VO black standard 
(other colors available as special). 
Fuse Carrier: Springloaded. Unlocks with a press of 
the finger. Locks into place to prevent accidental cir· 
cuit interruption. Permanently attached to fuseholder 
body to prevent loss. Extracts fuse from live 
terminals. 
Terminals: Copper alloy, tin plate. Accept .250" x 
.032" quick·connect or solder .. 072" dia. hole. 
Ambient Temperature: - 40'C to + 85'C. 

Vibration: 10·55·10 Hz at .06 double amplitude 
(Method 201, MIL·STD·202). 
PATENTS: U.S. Patent 4,543,557. 

Recomme~ded Mouniing Hole 

:~",--I --:-=-:c~ 
r 4 

Note: Dimensions differ for 2AG 
and 5 x 20 styles. 
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4300 PROTECTIVE COMPONENTS (FUSES. CIRCUIT BREAKERS. ETC.) 4300 

Littelfuse® CIRCUIT PROTECTION DEVICES 
SHOCK-SAFE FUSEHOLDERS FOR 3AG OR 5 x 20mm FUSES 

.....
... '; 

; -- ; - :~~:, ,: 

FRONT PANEL. LOW PROFILE FRONT PANEL. HIGH PROFILE FRONT PANEL 

• Designed to meet IEC (International Electro- KNOB 
technical Commission) specifications 65 and Finger grip or screwdriver slot types 
257. Spring loaded, bayonet style 

• Eliminllte possibility of electrical shock. Fuse extractor 
• Bodies accept 14" x 114" or 5 x 20mm fuses Nickel plated copper alloy insert 

with use of appropriate knob. TERMINALS 
• U.L. Recognized. Certified by CSA (20A. 300VJ. Electro tin plated brass 

SEMKO approved (B.3A, 250 V). VDE approved Accept solder or 'Kt female connector. See below. 
(lOA, 250V). MOUNTING 

SPECIFICATIONS Withstands 15 pound! inch mounting torque 
MOLDED PARTS Maximum panel thickness: 'K6" 
Body material: black glass-filled thermoplastic ELECTRICAL CHARACTERISTICS 
Knob material: grey or black glass-filled thermo- 300 volt rating 20 amperes max. 

plastic Insulation resistance: 10.000 megohm minimum 
Hex nut material: glass filled thermoplastic at 500 VDC 
LOW PROFILE BODY FINGER GRIP BODY 
(with screwdriver slot knob) (with linger grip knob) 

L.F. No. Bottom Terminal 

1/4" .,·,/4" 5mm 1 20mm Right 
Fuses Fuses Angle Straight 

345601 345621 X 
345611 345631 

Body and Nut only: #345601-010 (Rt. Angle) 
#345611-010 (Straight) 

Knob only: #345601·020 (1/4" x 11/4") 
#345621-020 (5 x 20mm) 

HIGH PROFILE BODY 
(with screwdriver slot knob) 

X 

LF. No. Bottom Terminal 

1/4" 11-1/4" 5mm 1 20mm Right 
Fuses Fuses Angle Straight 

345602 345622 X 
345612 345632 

Body and Nut only: #345602-010 (Rt. Angle) 
#345612-010 (StraIght) 

Knob only: #345601-020 (114" x 11/4") 
#345621-020 (5 x 20mm) 

LOW PROFILE 

~03"'"'' 

X 

L.F. No. Bottom Terminal 

1/4" 1 1·1/4" 5mm 1 20mm Right 
Fuses Fuses Angle Straight 

345603 345623 X 
345613 345633 

Body and Nut only: #345603-010 (Rt. Angle) 
#345613-010 (Straight) 

Knob only: #345603-020 (lf4" x 11/4") 
#345623-020 (5 x 20mm) 

REAR PANEL-FINGER GRIP 

X 

L.F. No. Bottom Terminal 

1/4" 11-1/4" 5mm 1 20mm Right 
Fuses Fuses Angle Straight 

345903 345923 X 
345913 345933 

Body and Nuts (2) only: #345903-010 (Rt. Angle) 
#345913-010 (Straight) 

Knob only: #345603-020 (1/4" x 11/4") 
#345623-020 (5 x 20mm) 

X 

LOW PROFILE, QUICK MOUNT 

Contact Resistance: Less than .005 ohms 
average at currents up to 1 ampere. 

Dielectric strength: 4000 volts minimum 
ENVIRONMENTAL 
Ambient temperature: - 40°C to + 85°C 
Vibration: 10-500 Hz, .03" constant amplitude 

or 10 G's constant acceleration 
Patents: Pending 

LOW PROFILE-FAST MOUNT 
L.F. No. Bottom Terminal 

1/4"11-1/4" 5mm 1 20mm Right 
Fuses Fuses Angle 

345701 345721 X 
345711 345731 

.. 
Body and Retalmng Nut only: #345701-010 

(Rt. Angle) 
#345711-010 
(Straight) 

Knob only: #345601-020 (114" x l1!4") 
#345621-020 (5 x 20mm) 

Straight 

X 

NOTE: Knobs are color·coded. On screwdriver slot 
type, knobs are grey for 1/4" x 1·114" fuses. black for 
5 x 20mm fuses. On finger grip type. the lettering on 
knobs for 114" x 1·114" fuses are filled with white 
paint. 

STRAIGHT 
"PUSH-ON" TYPE SUGGESTED BOTTOM 
RETAINING NUT MOUNTING HOLE TERMINAL 

~ -l I- l 31" I-OJ !,.. .480" I 1 __ + . I O A'I 1±t~,...11 n -
I\.: c.Li y~~ l...~ 
~.91"DIA.~ • T 

QC Terminal Styles 

,,;'~~ 
TL.",,,~ 

Dual Purpose 
(Standard) 

,,;:~ 
TL.""i~ 

NEMA 
(To order, add "QC" 

to part nLimber.) 

I-.:,::J .j ~- 1.'" ===1 
.16" 

~,,~~~~ PROFILE 
REAR PANEL-FINGER GRIP" 1/:'~'.'~~~AD ! LOW PROFILE-FAST MOUNT 

~ == >.-.., -4/ ''1'' ~03"'"'' 

PLASTIC HEX NUT 
WITH FLANGE 

I~ IUIlIllIHJJ--'<==: 

I-."".".J 1-,""-1_- U1,,-J 
I~ - I~ -+1r-----+---t-
I"'; ,,0'''1 --I =:," I--- 1.21' =l I';;' II .W' _I '------
~_~~ - __ J ~r 

P.C. BOARD SHOCK-SAFE FUSEHOLDERS FOR 3AG OR 5x20MM FUSES 

Similar to shock-safe fuse holders shown above 
but designed for p.c. board mounting. Shock
safe design per I EC Standards 257 and 65. Two 
different knob styles available for use with 
~" X 1 ~II or 5 x 20mm fuses. 

SPECIFICATIONS: 
Electrical: Rating See APPROVALS. 
Insulation Resistance: 10.000 megohm minimum 

at 500 VDC. 
Contact Resistance: less than .005 ohms 

average at a current of one ampere. 

Mounting: Intended for soldering to printed 
circuit boards. 

Molded Parts: Body Material: Black glass-filled 
thermoplastic. Knob Material: Grey or black 
glass·filled thermoplastic. 

Knob: Screwdriver slot, fuse extractor type with 
nickel-plated copper alloy insert. Spring
loaded, bayonet style. 

Terminals: Brass. Tin-plated. 
Ambient Temperature: - 40°C to + 85°C. 

APPROVALS: Recognized under the 
Components Program 01 Underwriters Laboratories 
(16A.250V) 

Certified by CSA U5A. 250V). 
SEMKO approved (6.3A. 250V). VDE approval 
pending. 

LF. No. 

1/4" 1 1-1/4 FUSES 
345101 

Body only: #345101-010 

5mm 1 20mm FUSES 
345121 

Knob only: #345101-020 (1/4" x 11/4") 
#345121-020 (5 x 20mm) 

RECOMMENDED HOLE PATTERN 
:t.002 

~." .7" r:m 
,056" 

o 0 DIA. 

Dielectric Strength: 4000 volts minimum. NOTE: Knobs are color-coded; grey for 1/4" x 1-1/4"'luses. black lor 5 1 20mm luses, 
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4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS, ETC.) 4300 

Littelfuse® CIRCUIT PROTECTION DEVICES· 
3AG FUSEHOLDERS WITH SOLDER TYPE, Kt OR W' QUlCK·CONNECT TERMINALS 

Extend only I" behind panel. UL Recognized 
and Certified by CSA. 

KNURLED 
KNOB 

FLUTED 
KNOB 

SPECIFICATIONS 

Electrical: Rated at 20 amperes for any voltage up to 
250V. Dielectric withstanding voltage exceeds 2400 
volts. 
Mounting: Withstands 15 pound/inch (1.69Nm) 
mounting torque. Maximum panel thickness IS" (4.S). 
Molded Parts: Black thermoplastic. 
Knob: Bayonet style with white lettering. 
Copper and Copper Alloy Terminals: Tin plated ex· 
cept 1(" k I k 4 quic connect termina s. are nic el. plated. 
Hardware: Standard fuseholders supplied with a neo· 
prene washer and a hex nut unassembled. Lock-
washer (L) and drip·proof seal (P) variations available 
by adding appropriate suffix letters (L, P or PL) to 
catalog number. 

LOW PROFILE FUSEHOLDERS 
348 (000) SERIES 

Snap into panel. Eliminate need for mounting 
hardware. Square cap design and choice of cap 
and bezel colors. 3/16" or 1/4" a.c. terminals. 
U.L. Recognized and Certified by CSA. 

SPECIFICATIONS 

Molded Parts: Body·Black Thermoplastic. Cap·High 
temperature thermoplastic. . 
Terminals: One piece-brass-Electro-tin plated. 
Electrical Characteristics: Rated at 15 amps for any 
voltage to 250. Dielectric withstanding voltage be
tween terminals and terminals to ground at room tem
perature and 90% R.H. exceeds 1,500 volts. 
Patents: U.S. Patent 3,659,252. 

PANEL FUSEHOLDER FOR 
13/32" DIAMETER FUSES 

Recessed side terminal for additional shock-safe 
characteristics. U.L. Recognized and Certified by 
.CSA. 

Catalog Number 
Standard Watertight 
571027 I 571027P 
571007 571007P 

• Fuse diameter is '~"'. 

Fuse leng", 
Range" 

1~6/1 -1%/1 
1'%,/1-11/2/1 

Right Angle Terminal 
SOLDER 

r.·78" 1'''].. .69"~. 

l.~ ~. cV '.63" 
_ . - - :--- - -.:-, 

.085" x .12" 
Hole .45" , __ 

'7(/' G.C. - .45" 

T ~ 
I I --.JI- .020" [-I ~ I .~5::" 
1-.70"+-1"~j .69" 

_ Y4" G.C. 145
" ...• : . ;'IIT~ ." .. ~ 

!~ f~ I I ...j I-- 032" -I . -.-250" r-.78"--r--- 1"--i . .69"-

RIGHT ANGLE TERMINAL 
Fluted Knurled Type of 
Knob Knob Terminal 

342004 342022 Solder 
342028 342048 ){." Q.C_ 
342828 342848 '/4" Q.C. 

Mounting: .625" sq. hole in 1/32" through 
I/S" thick chassis panel. 

MOUNTING HOLE 

r(~~1 
110"OIA 

D 
054" DlA 

g"--f:'O:".~ .. ".".",,, 
"' .. 301 !~, '"I "' (JO,. 111) .. . 

"'11 ',"". "'I' , .. ~ 

STANDARD MOUNTING 

Straight Bottom Terminal 
SOLDER 

r·70"1--- 1.31" .---J. .69" r-:1 

~~.:.," ~ 
Hole .45" ~ ! ~ 

'7(t G.C. 

~~.~ 
~.78"+--C1"--+ Jf ~.69"~ 

.30" 

~~ti 
~ .70"+- 1" -+40dT ~.69"~ 

STRAIGHT BOTTOM TERMINAL 
Fluted Knurled Type of 
Knob Knob Terminal 

342014 342012 Solder 
342038 342058 ){." Q.C. 
342838 342858 '/4" Q.C. 

HOW TO ORDER 
LOW PROFILE FUSEHOLDERS 
The six digit catalog number is a coded descrip· 
tion of the finished unit. To specify type re
quired, select appropriate code numbers from 
chart below. To order a cap assembly only for 
3AG fuses, use 348 series numbers and insert a 
"0" in the terminal style and bezel color loca
tions. To order a body assembly only, use 348 
series number and insert a "0" in the cap color 
location. 

SIX DIGIT CATALOG NUMBERS CONSIST OF 
Series No. Terminal Style Bezel Color Cap Color :c=r I T 

1 Red 1 
2 Green 2 
3 Yellow 3 
4 Blue 4 

6 3/16" Wide Terminals 5 White 5 
8 1/4" Wide Terminals 7 Black 7 

9 Grey 9 

For example: 348615 Is a holder with Jfrl' terminals, 
red bezel and white cap. 

SPECIFICATIONS 
Molded Parts: Black Thermoset. 
Knob: Screw type, with engraved markings: Un
filled characters (571007, 571007P), light blue 
characters (571027, 571027P). 
Terminals: Brass, tin plated. Combination solder/ 
114/1 quick-coQnect. Side terminal has .125/1 
diameter hole. Bottom terminal has .156/1 x 
.124/1 elongated hole. 
Mounting: Flange mounting either in front of or 
behind panel. Watertight version must be front 
panel mounted. Maximum panel thickness is 
.75". 
Electrical Characteristics: Rated at 30 amps for 
any voltage up to 600. Dielectric withstanding 
voltage greater than 2400V. 

LlTTELFUSE, Inc .• Dept. EM, 800 E. Northwest Highway. Des Plaines, IL 60016 • (312) 824-1188 

8-1326 For manufacturers' sales offices, see yellow pages EEM 1988 
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4300 

AC POWER LINE 
PROTECTOR 

SPA/SPB/SPC SERIES 

PROTECTS SENSITIVE EQUIPMENT FROM 
DAMAGING TRANSIENT OVERVOLTAGES! 

Lightning and power line transients surge along AC 
power lines,producing costly damage to computers, 
medical equipment and other sensitive electrical devices. 
Prevent these malfunctions and downtimewith a reliable, 
maintenance-free SP Series AC power line protector. 

Operating in nanoseconds, the SP series will vigorously 
clamp lightning and transient overvoltages on the AC line 
to safe levels whenever the clamping threshold is 
exceeded. After each transient, the protector recovers 
automatically-without power interruption. The use of 
redundant protection elements virtually guarantees no 
"downtime; .. 

How to Choose the Proper Protector Size 
A surge of voltage running into a facility will dissipate by 

subdividing throughout the building's power distribution . 
system. 

The capability of a surge suppressor is determined by its 
intended location. At the point of entry, the energy 
contained in a surge is at maximum. Fanning out on its 
journey through the system, it will offer less magnitude to 
each branch panel encountered. Finally, the least amount 
of damaging potential will be experienced by the local 
panels and outlets deep in the system. 

I 
I 

The SP Series is designed to make the selection of a 
model not only easy, but also provide the best choice of 
protection versus cost. 

Main Service Panel Protector-SPC Series 

SPB/SPC protects branch distribution and main 
service panels. 

To keep damaging overvoltages from entering the 
building, choose the heavy-duty SPC series. These shunt 
connected protectors vigorously clamp high energy 
transients with a sophisticated combination of high speed 
and brute force MOV's. An'SPC installed at the main 
service panel is your most cost-effective solution to 
protecting the facility's AC lines. 

Branch Panel Protector-SPB Series 
Installed in shunt at the branch distribution panel, the 

SPB series provides ideal protection for several rooms or 
an entire floor of a building. The' SPB protectors, when 
located at thebranch panel, also provide transverse 
protection (i.e., it prevents transients generated from one 
room being coupled through a common panel into another 
room). 

Local Service Panel Protector-SPA Series 
The SPA protectors install in shunt at the local panel or 

directly at the equipment. These compact units provide 
very substantial protection for one or more pieces of 
sophisticated equipmentor a small computer room . SPA protects at the local service panel. 

•• ~ .. ~ ...... SpeCialists in Circuit Protectors, Transients, Lightning & Surges. 2 year warranty 
12 Burt Drive, Deer Park. NY 11729 Technl·cal Ass·stance 
516-586-5125. FAX: 516-586-5120 I : 

ELECTRONICS INC. 800-851-1508 
8·1328 For manufacturers' sales offices, see yellow pages: EEM 1988 



4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS, ETC.) 4300 

, 

AC POWER LINE 
PROTECTOR 

SPA/SPB/SPC SERIES (con't) 

SPA Features: 
-Close clamping 
-Automatic reset 
-"Protection present" indicators 
-Easy installation 

SPBte Adds: 
-Redundant protection 
-Troubleshooting LED's 
-Modular construction for on-site repair 

General Specifications: 
Response time 

SPA 
SPBIC 

Frequency 
Operating temperature 
Meets or exceeds 

SPA-Local Service Panel Protector 

RATED 
MODEL VOLTAGE (VACI 

1205 120 
120T 120/240 
120Y 120/208 
2205 220 
220Y 220/380 
240Y 240/415 
277Y 277/480 
240D 240 
480D 480 

Building 
Ac 
Power 
Input 

5ns component response 
1 ns component response 
50/60/400 Hz 
- 40 to + 85 degrees C 
IEEE 587 Cat. B 

. 
Protector Placement Guide 

Local 

Main B.anch r Service 
Panel U r-~~~---------I ~--------~ 8 

1-----------1 

SPA 

SPC SPs 

ENERGY ABSORPTION" CLAMP 
SERVICE Joules Total Per Leg VOLTAGE 1ma Price 

lph 1140 1140 200V $350 
lph 1140 570 200V 355 
3ph wye 1140 380 200V 365 
lph 1680 1680 400V 360 
3ph wye 1680 560 400V 385 
3ph wye 1680 560 400V 405 
3ph wye 1800 600 400V 435 
3ph delta 1680 560 400V 415 
3ph delta 3360 1120 800V 455 

SPB-Branch Service Panel Protector 
RATED ENERGY ABSORPTION" CLAMP 

MODEL VOLTAGE (VAC) SERVICE Joules Total Per Leg VOLTAGE 1ma Price 
1205 120 lph 2400 2400 200V $645 
120T 120/240 lph 2400 1200 200V 655 
120Y 120/208 3ph wye 2400 800 200V 775 
2205 220 lph 6000 6000 400V 750 
220Y 220/380 3ph wye 6000 2000 400V 800 
240Y 240/415 3ph wye 6000 2000 400V 825 
277Y 277/480 3ph wye 9000 3000 460V 845 
2400 240 3ph delta 6000 2000 400V 805 
4800 480 3ph delta 13800 4600 800V 985 

SPC-Main Service Panel Protector 
RATED ENERGY ABSORPTION" CLAMP 

MODEL VOLTAGE (VAC) SERVICE Joules Total Per Leg VOLTAGE 1ma Price 
1205 120 lph 4800 4800 200V $1405 
120T 120/240 lph 4800 2400 200V 1425 
120Y 120/208 3ph wye 4800 1600 200V 1475 
2205 220 1ph 12000 12000 400V 1450 
220Y 220/380 3ph wye 12000 4000 400V 1510 
240Y 240/415 3ph wye 12000 4000 400V 1545 
277Y 277/480 3ph wye 18000 6000 460V 1625 
2400 240 3ph delta 12000 4000 400V 1590 
4800 480 3ph delta 27600 9200 800V 1865 

<Measured employing 8 x 20 I'S waveform . 

........ liliiii .. liliiii. Specialists in Circuit Protectors, TranSients, Lightning & Surges. 2 year warranty 

Technical Assistance: 12 Burt Drive, Deer Park, NY 11729 
516-586-5125. FAX: 516-586-5120 

ELECTRONICS INC 800-851-1508 
EEM 1988 For manufacturers' sales offices, see yellow pages B·1329 



4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS, ETC.) 

AC POWER LINE 
PROTECTOR 

SPA/SPB/SPC SERIES (con't) 

Connection Information 

1) Single Phase; 2 wire + gnd 

service 
panel 

AC Line ILl } 

~N~e~u~tr~al~I~N~I~~t- ~..J 
Ground IGI 

G W B (SPA) 
6 5 1.2.3 (SPB, SPC) 

I MCG PROTECTOR I 
2) Single Phase; 3 wire + gnd. 

3) 

4) 

service 
panel 

L, 

I-'~-'--+-h>-} ~ Ground 

\
G W B B (SPA) 
6 5 1 2 (SPB, SPC) 

I MCG PROTECTOR J 
30 Wye, 4 Wire +gnd 

L, 

1~ 
L, 

service L3 panel 
NeutrallNI 

Ground (G) 

G W B B B (SPA) 

6 5 1 2 3 (SPB, SPC) 

I MCG PROTECTOR I 
3 0 Delta, 3 wire + gnd 

serVice 
panel 

L, 

L, 

L, 

Ground IG) 

\~ 
}~ 

B B (SPA) 
1 2 3 (SPB, SPC) 

NOTE: I MCG PROTECTOR I 
The protectors should be operated on "Load" side of service panel. 

SPA 

SPB/SPC 

,
o 

o 
'-

Mounting Information 

o o o 

~------------------~ 

I~ 6.25" -------I~I 

~ in 
NN 

..t 

~ 
'3-5 LEADS 36" 

o 0 0 --I 

rl. 1~i7 
C±==----------=~:::i::::, ~ 3/32" 

1
_"" 6.75" -...j IT 
i'".------ 7.5" ---~ 3/32" 

5/16" DIA. 
4/HOLES 

0 o 

Size: 6.25" x 4.25" x 3.5" 
Weight: 4 Ibs. 

4" 

Size: 8/1 x 8"x4" 
Weight: 10 Ibs 

4300 

Specialists in Circuit Protectors, Transients, Lightning & Surges. 

12 Burt Drive, Deer Park, NY 11729 
516"586-5125. FAX: 516-586-5120 

2 year warranty 

Technical Assistance: 

ELECTRONICS INC 800-851-1508 
8'1330 For manufacturers' sales~offices, see yellow pages EEM 1988 



4300 

AC POWER LINE 
SURGE PROTECTOR 

415 SERIES to 15A 

A SOPHISTICATED BLEND OF HIGH SPEED 
AND BRUTE FORCE PROTECTION 

• 480 joule transient absorption 

• Reliable protection against transients 
and spikes 

• Vigorously clamps IEEE 587 ring and 
impulse waves 

• 1 nanosecond response 

• Low profile 

• Brute force EMIIRFI filtering 

• Field repairable 

Equipment level protection installed "within" a piece 
of equipment. Employs a sophisticated combination of 
brute force surge protection and impulse filtering to 
prevent equipment damage or malfunction. Reaction 
time fess than 1 ns with automatic reset after transient 
has passed. Absorption capability exceeds 480 joules. 
Provides superior attenuation at the critical lower 
frequencies. For 120VAC single phase, 50/60/400 Hz 
power lines handling currents to 15A. Incorporates 

$55 

a green LED that indicates unit is operational and 
protection is present. Military versions are available. 

Connection Information 

, 
AC In AC Out 

120VAC Line 

(1-4 pieces) 

Line-
Sensitive 

input Neutral 
@ 1 1 I@ ~D~ ~ ~ § ~ -Neutral- Equipment 

to 15A 
ChassisJ 

Model 415 
GND* 

"Installation Note: Important, connect protector terminal 
marked "ground" to frame, case or chassis of equipment being 
protected. Keep lead (#12 AWG) as short as possible, less 
than 6" is highly preferred. 

Also available for 250 VAC single phase, 50/60/400 Hz, 
power lines handling currents to 30A. Consult factory for 
details . 

.............. 'Specialists in Circuit Protectors, Transients, Lightning & Surges. 

12 Burt Drive, Deer Park, NY 11729 
516-586-5125. FAX: 516-586-5120 

ELECTRONICS INC 

EEM 1988 For manufacturers' sale~ offices, see yellow pages 

6 

5i 
.i!i 4! 

~ 31 

~ 2 

o 

I 
I 

o 10 203040 50607080.90 
Time· ,us: 

600 
500 

.. 400 
~ 300 
> 

200 

100 
o 

o 10 20 3040 50 60 70 8090 
Time· ,us: 

c: 
0 

~ 
:> 
c: 

'" ~ <>: 

60db 

50db 

40db 

30db 

20db 

10db 

Odb 

I 
II , 

j 
I 
• • 

'1 KHz 100KHz 10MHz 
10KHz 1 MHz 100'MHz 

Frequency 

2 year warranty 

Technical Assistance: 

800-851-1 508 
8-1331 



4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS, ETC.) 

Superior Power Protection Against Voltage 
Surges and Power Line "Noise" 

415 SERIES (con't) 

The Inside Story ... Heavy Duty Components ..• Superior Protection 

Replaceable fuse 
Automatically disconnects unit from 
power line in the event of serious line 
current overload. 

Extraordinary 480 
joule protection 
- "Brute Force" MOV transient 

suppressors 

4300 

Heavy duty EMI/RFI filtering 
Provides superior attenuation at the 
lower frequencies (20db/65KHz, 
40db/170KHz, 60db/650KHz). Wire 
wound inductors ensure continued 
performance under severe transient 
conditions. 

- The only protector engineered to 
provide protection against all possible 
transient entry conditions. 

LINE 

2 
NEUTRAL--' 

- 3 line L-G, L-N, N-G protection 

TB2 

LED 
Status 

Indicator 

3 To Chassis 3 ~I--_____ ~O--"""' ___________ ~I - Ground 

AC 
INPUT 

General Specifications 
Rated Yoltage 120VAC 
Rated current 15A RMS 
Frequency/Service 50/60/400Hz, single phase 
Energy absorption 480 joules (watt/sec) 
Clamp yoltage 235V (1 mal Threshold 

375V peak 6KV (IEEE 587 Cat. B) 
Response time <1 ns 

Mechanical Data-Model 415 

AC 
OUTPUT 

Filter attenuation 

Operating temperatur~ 
Efficiency 
Size (L x W x H) 
Weight 

0-
I 

0-

65KHz-20db 
170KHz-40db 
650KHz-60db 
-40 to +85 degrees C 
99+% 
4.95" x 2.8" x 1 .15" 
<1.0 lb. 

4 thru holes 
(.185ID) 

I 
-0 

1---4.200"----1 

rr, 
C\J 

r 
............... Specialists in Circuit Protectors, Transients, Lightning & Surges. 2 year warranty 

Technical Assistance: 

8-1332 

12 Burt Drive, Deer Park. NY 11729 
516-586-5125- FAX: 516-586-5120 

For manufacturers' sales offices, see yellow pages 

800-851-1508 
EEM 1988 



4300 

DATA LINE PROTECTORS I 
I DLP-3.1 

DLP-4.2, 4.4 

DLP-3.1 

$48 

RS232 In-line computer and terminal protection from 
damaging transients caused by lightning and switching 
surges. Installs in minutes in series with data line 
providing a quick retrofit fbr existing equipment or new 
installations. Employs 25 pin D-Sub connectors and the 
standard unit (RS232) protects pins 2,3,4,5,6, 7,8 
and 20. 

General Specifications 
Clamp Voltage (±) 25V 
Pins protected 

Meets or exceeds 

Dimensions (L x W x H) 

2,3,4,5,6, ~8,20 
(Referenced to pin 1 and shell) 
IEEE 587 Cat· A 
Ringwave 1500V (100KHz, 125A) 
2.18" x 1.86" x .65" 

Installation Information 
Installs in series with existing data line 

Terminal DLP-3.1 

)..rJL 0:::::- Data Line 

Ordering Information 
If protected port has female connector 

-order DLP-3.1 F 1M 
If protected port has male connector 

-order DLP-3.1 MIF 

DLP-4.2 $64 
DLP-4.4 $85 

Dial-uplleased line modem protection. Prevents 
costly downtime and equipment failure due to 
lightning and transient overvoltages. Use DLP-4.2 
for 2 wire (tip and ring) dial-up telephone lines. 
Use DLP-4.4 for 4 wire leased lines. Protects RS232, 
422,423 and 20ma loops. Installs between modem 
and wall outlet, telephone or leased lines. RJ11 jacks. 

General Specifications 
Clamp voltages available (±) 6V, 10V, 15V, 25V, 200V 
Series resistance 25 ohms 
Meets or exceeds FCC Docket 68 

IEEE Std. 472 (SWC) 
1 KV, (10 x 1000) p's waveform 

Mounting Diagram 

~'''"."' -J: IE-
(4 ea. req.) L --' 

r-4.2"~ 

Ordering Information 
Dial-up lines 
Leased lines (4 wires) 

DLP-4.2 
DLP-4.4 

..... ~ .. ~ .. Specialists in Circuit Protectors, Transients, Lightning & Surges. 2 year warranty 
12 Burt Drive, Deer Park, NY 11729 Techn'cal Ass.·stance' 
516-586-5125. FAX: 516-586-5120 •• 

ELECTRONICS INC 800-851-1 508 
EEM 1988 For manufacturers' sales offices, see yellow pages 8,1333 



4300 

DATA LINE PROTECTOR 

DLP-5.1, 5.2 
Protects High Speed Video 
and Data Lines 

WIDELY USED ON IBM SYSTEMS! 
Protects high-speed video and data lines from damaging 
transients caused by lightning and switching surges. 
Provides 20 MHz or greater bandwidth, with attenuation 
of less than 1 db. Installs in-line with coaxial or twin 
axial cable and is located adjacent to equipment to be 
protected. Ground lug accepts #10 AWG. Ideal for 
IBM and similar equipment having cable runs extend
ing to 1500 feet. 

General Specifications 
Clamp Voltages 

Series Resistance 

Attenuation 

Meets or Exceeds 

±6V (DLP-5.1) 
±10V (DLP-5.2) 

5 ohms 

<.8db to 20 MHz 

IEEE 587 CAT. B 
IEEE Std. 472 (SWC) 
1 KV (10 x 1000) p's waveform 
FCC Docket 68 

Typical Application 

CASE 

, 
I 

R. --- --Use DLP-S.1-6VS Use .,/' 
6" or DLP-S.2-10VS 6" or 
less less 

CASE 

I 
I 

$104 
DLP-5.2-10V5 

Height 1.9" 

$76 
DLP-5.1-6V5 

Height 1.1" 

. Ordering Information Mounting Diagram 
BNC/Coaxial 
Systems 

TwinAxial 
Systems 

DLP-5.1-6V5 

DLP-5.2-10V5 
IBM Compatible 

r -~---- 4.19" 1 
~4---'----=c:u:--'-I---W .... T 6-32 Screws (4 ea reql. 

.... ~ .. ~ .. Specialists in Circuit Protectors, Transients, Ughtning & Surges. 2 year warranty 

Technical Assistance: 12 Burt Drive, Deer Park. NY 11729 
516-586-5125. FAX: 516-586-5120 

ELECTRONICS INC 800-851·1508 
8-1334 For manufacturers' sales offices, see yellow pages EEM 1988 



4300 

DATA LINE PROTECTOR 

DLP·10,20,30 
Multiple Line Protection for Computers, 
Terminals, Printers, etc. 

Iylultiple line protection against 
damaging transients and 
overvoltages, in a single compact 
package. Protects computer main 
frames, terminals, printers and 
other peripherals. Ideal for data 
logging and monitoring, and 
complex instrumentation 
installations. Available for 2 wire 
(DLP-1 0),4 wire (DLP-20) and $58 

DLP-10 8 wire (DLP-30) protection for 
RS232, 422, 423 and 20 ma loops. (2 wire protection) 

General Specifications 
Clamp Voltages ±6V (RS422, 423) 
Available ±10V 

±15V (RS232 typ.) 
±25V (RS232 max.) 
±50V 
±200V (dial-up lines) 

Series 25 ohms (standard) 
Resistance 
Meets or IEEE 587 CAT. B 

DLP-20 

$138 
DLP-30 

(8 wire protection) 

Exceeds IEEE Std. 472 (SWC) 
1 KV (10 x 1000) I-'S 
waveform 

(4 wire protection) 

FCC Docket 68 

Ordering Information 
Example-to protect a 4 wire RS422 
circuit, order DLP·20-6V·25 

MOdel~~] 
Clamp Volt 
Series Resistance 

Typical Application 

1488 

Installation Information 
Installs in series with existing data 
lines. Ground terminal must be 
connected to cabinet frame by short 
lead, less than 6" (#12 AWG) highly 
preferred. 

1489 

10 
DLP- 20 

30 

y 

~~ .. r-
ELECTRONICS INC 

EEM 1988 

6" or less 
connection to 

case only 

Specialists in Circuit Protectors, Transients, Lightning & Surges. 

12 Burt Drive, Deer Park, NY 11729 
.516-586-5125. FAX: 516-586-5120 

For manufacturers' sales offices, see yellow pages 

Mounting Diagram 

4.2" ----.., 
')-

6-32 Screws I ./' ';' T 
(4 ea req) A 

L-~~_··_-______ ._-~~~~ 
Height = 1.1 0" 

Dimension A 
1.50" (DLP-10) 
2.25" (DLP-20) 
3.75" (DLP-30) 

2 year warranty 

Technical Assistance: 

800-851-1 508 
8·1335 



DATA LINE PROTECTORS 

DLP-36A SERIES 

MIX AND MATCH MODULAR PROTECTION 
FOR TELEPHONE AND DATA LINES 

Protects PABX systems, CPU's, key systems, multiplexers, 
port selectors, etc. from damaging transients. 

The OLP-36A is a new 25 pair, point-of-entry transient sup
pressor. The unit offers high speed protection for PABX 
systems, CPU's and instrumentation systems that use tele
phone lines, RS232, 423 and 20 ma loops. 

Modular protection elements (25 provided) allow you to 
mix and match telephone and data lines at different clamp
ing levels. This flexibility offers a convenient "one protec
tor" solution to the varied protection needs in a building. 
And, if your application changes, simply switch the module 
to accommodate the new requirement. The plug-in module 

. feature also permits on-site repair or replacement by non
technical personnel. 

The unit uses fast-acting Avalanche diodes (1 nano
second) and brute force gas tubes to ensure continued 
protection even under severe transient situations. 

Utilizing 50 pin telephone industry connectors, the OLP-
36A is ideal for termination to 66 blocks. To suit most appli
cations, the unit is available with or without the enclosure. 

General Specifications 
Clamp voltages available 

Energy handling capability 
Gas Discharge Tube 

Life 
Energy handling 
Current 

Series resistance 
Response time 
Effectively clamps 

+/-6,10,15,25,50, 
200V peak 
50 jouleslline 

100 coulombs (amp/sec) 
5000 joules (one time) 
5000 amps 
25 ohms (standard) 
less than 1 nanosecond 
IEEE 587 Cat. B. 

2KV (10/50I-lS, 8/20l-ls) 
IEEE Std. 472 (SWC) 
1KV (10 x 1000l-ls) 
waveform 

Dimensions 
. Operating temperature 
Circuit attenuation (db) 

H-18" W-15", 0-4" 
-55 to + 125 degrees C 
- 3db/3MHz (Rs = 25, 
RL = 1 K, Cs = 2000pf) 

$880 w/enclosure 
$795 w/o enclosure 

..... II1II .. II1II .. Specialists in Circuit Protectors, Transients, Lightning & Surges. 

12 Burt Drive, Deer Park, NY 11729 
516-586-5125. FAX: 516-586-5120 

ELECTRONICS INC 

8'1336 For manufacturers' sales offices, see yellow pages 

2 year warranty 

Technical Assistance: 

800-851-1 508 
EEM 1988 



4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS, ETC.) 4300 

DATA LINE PROTECTORS 

DLP-36A SERIES (con't) 

To Specify the DLP-36A 
Determine the signal voltage: 
a) look in the service manual 
b) call your service company 
c) use an oscilloscope 
The most effective protection will be attained by clamping 
overvoltages as close to the normal signal voltage as possi
ble (i.e. for a data line with a signal level of 12V, choose a 
clamping voltage of 15V). 

DLP-36A 15V 25 

MOdel------1 T I 
Clamping Voltage ---------' 

Series Resistance 

Application 

INCOMING LINES 

Mounting Information 

Installation 
Preferred Installation: Important, connect protector terminal 
marked "ground" to frame, case or chassis of equipment 
being protected. Keep lead (#12AWG) as short as possible, 
less than 6 inches is highly preferred. 
Alternate Installation: Locate the protector close to the 
building's structural steel at the building entry point. The pro
tector terminal marked "ground" must be connected to the 
structure with a direct, short (less than 6 inches) #12AWG 
lead. It is essential that the building structure be grounded
verification is vital. 

SHORT. DIRECT 
#12-#14AWG 
(LESS THAN 6" LONG) 

SENSITIVE 
EQUIPMENT 

.28 DIA MOUNTING HOLES 

~_ l~'~O:EEFF -~_I--::;--Y TYP4PLACES 

j'r r8:, .. ·'1 ~ ll, 15"'4"dea, 

I
.. '" NEMA TYPE 1 BOX 

" It ~,. ,l J'''~+' 
~ ., I 

o l ~--=J ~ -=_.J 
INTERNAL FRONT VIEW 139ASSY.DWG 

NOTE: Had the. need be.en for less than 50 wires protected, the user would have. the option (because of the modular design) of buying only the number of 
protection modules required. If the unit is purchased fully-packed, the extra modules may be kept as spares or for expansion.---eacn module protects 2 wires. 

ELECTRONICS INC 

EEM 1988 

SpeCialists in Circuit Protectors, Transients, Lightning & Surges. 

12 Burt Drive, Deer Paris, NY 11729 
516-586-5125. FAX: 516-586-5120 

For manufacturers' sales offices, see yellow pages 

2 year warranty 

Technical Assistance: 

800-851-1508 
8·1337 



4300 

DATA LINE PROTECTORS 

DLP-45 SERIES 

MINI PABX PROTECTOR-SMALLEST 
AVAILABLE ANYWHERE 
Guards PABX systems, CPU's, key systems, security 
systems, etc. from damaging transients. 
The DLP-45, a 50 wire (25 pair) protector, guards sensitive 
instrumentation that uses dial-up telephone lines, RS232, 
423 and 20 ma loops. Lightning, surges and transients are 
rapidly diverted away from your equipment, thus 
preventing damage. The DLP-45's small size (H-12", W-6", 
D-2.94") makes it ideally suited where space is a limiting 
factor. 

Combining fast-acting Avalanche diodes and brute force 
gas tubes, the DLP-45 ensures continued protection even 
under severe transient situations. This field-proven 
technology has a failure rate of only 32 failures in 132,000 
wires. 

Installation is in series between external telephone/data 
lines and internal systems. The unit utilizes a M/F 50 pin 
Telco connector for easy termination to 66 blocks. 

General Specifications 
Clamp voltages available + /- 6, 10, 15, 25, 50, 

200V peak 

$775. 

I 
I 

Energy handling capability 50 joules/line Model DLP-45 offers high speed, 
Gas Discharge Tube 

Life 
Energy handling 
Current 

Series resistance 
Response time 
Effectively clamps 

Connectors 
Dimensions 
Operating temperature 
Circuit attenuation (db) 

ELECTRONICS INC 

100 coulombs (amp/sec) 
5000 joules (one time) 
5000 amps 
25 ohms (standard) 
less than 1 nanosecond 
IEEE 587 Cat. S, 

2KV (10/50,.s, 8/20,.s) 
IEEE Std. 472 (SWC) 

1KV (10 x 1000,.s) waveform 
M/F 50 pin Telco Connectors 
H-12''', W-16", D-2.94" 
- 55 to + 125 degrees C 
- 3db/3MHz (R = 25, 

RL = 1 K, Cs = 2000pf) 

brute force protection in a compact case. 

All MCG Data Line Protectors come with a 
two-year, no nonsense warranty. Consult factory 
for details. 

Specialists in Circuit Protectors, Transients, Lightning & Surges. 

12 Burt Drive, Deer Park, NY 11729 

2 year warranty 

Technical Assistance: 
516-586-5125. ,FAX: 516-586-5120 

800-851-1508 
8·1338 For manufacturers' sales offices, see yellow pages EEM 1988 
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DATA LINE PROTECTORS 

DLP-45 SERIES (con't) 

To Specify the DLP-45 
Determine the signal voltage of the system: 
a) look in the service manual 
b) call your service company 
c) use an oscilloscope 
The most effective protection will be attained by clamping 
overvoltages as close to the normal signal voltage as 
possible (Le. for a data line with a signal level of 12V, 
choose a clamping voltage of 15V). 

DLP-45 15V 25 

~':~;ng Voltage TTl 
Series Resistance --------------

Application 

INCOMING LINES 

Mounting Information 
1-2.94~1 

SHORT DIRECT 
#12-#14 AWG 
(LESS THAN 6" LONG) 

I 
/-1.50 -I r .31 

PABX 

Installation 
Preferred Installation: Important, connect protector 
terminal marked "ground" to frame, case or chassis of 
equipment being protected. Keep lead (#12AWG) as short 
as possible, less than 6 inches is highly preferred. 

Alternate Installation: Locate the protector close to the 
building's structural steel at the building entry point. The 
protector terminal marked "ground" must be connected to 
the structure with a direct, short (less than 6 inches) 
#12AWG lead. It is essential that the building structure be 
grounded-verification is vital. 

12.00 I 
9.000 I I 

! 

.~. .-._.-----------71 t . 

~~'~."'~ I 

i§) 

J~ ~~: 6.00 5.375 
MOUNTING LOCATION 

<> <> 
USE SCREWS .50" OR SHORTER 

LINE LOAD 

8 II \SI 
GROUND -~-------------------------------~ 

NOTE: CONNECTOR, LINE. 50 PIN PLUG (MALE) PHONE TYPE 
CONNECTOR. LOAD. 50 PIN SOCKET (FEMALE) PHONE TYPE 

................ Specialists in Circuit Protectors, Transients, Lightning & Surges. 2 year warranty 

Technical Assistance: 12 Burt Drive, Deer Park, NY 11729 
516-586-5125. FAX: 516-586-5120 

ELECTRONICS INC 800-851-1508 
EEM 1988 For manufacturers' sales offices, see yellow pages 8·1339 
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DATA LINE PROTECTORS I 
I DLP-50 SERIES 

MULTI-WIRE TRANSIENT PROTECTION 
FOR OVER 2000 PAIRS! 

Protects PABX systems, mainframes, multiplexers, CPU's, 
etc. from damaging transients 
Sensitive equipment using dial-up telephone lines, RS232, 
423 or 20 rna loops is vulnerable to cumulative damage 
and serious disruption from high speed transients. The 
DLP-50 System transient protector offers reliable, cost
effective protection for multiple communication lines. 

The DLP-50 System consists of a card cage assembly and 
protection cards. Each card cage holds up to 17 cards 
capable of protecting 25 pairs each or 425 pairs total. A 
fully loaded standard 19" rack equipped with five DLP-50 
systems will protect 2,125 pairs. 

Incorporating field proven technology (32 failures in 
132,000 wires), the protector combines fast acting 
Avalanche diodes and brute force gas tubes, ensuring 
continued protection even under severe transient 
situations. 

The DLP-50 System comes standard with 50 pin telephone 
industry connectors for easy installation. 

General Specifications 
Clamp voltages available + /- 6, 10, 15,25,50, 

200V peak 
Energy handling capability 50 jouleslline 
Gas Discharge Tube 

Life 
Energy handling 
Current 

Series resistance 
Response time 
Effectively clamps 

Connectors 
Dimensions 

Operating temperature 
Circuit attenuation (db) 

100 coulombs (amps/sec) 
5000 joules (one time) 
5000 amps 
25 ohms (standard) 
less than 1 nanosecond 
IEEE 587 Cat. B, 2KV 

(10/50J,(s, 8/20J,(s) 
IEEE Std. 472 (SWC) 

1 KV (10 x 1000J,(s) waveform 
M/F 50 Pin Telco Connectors 
Fits standard 19" rack 10.5" 
(6U) high, 19" deep. 

- 55 to + 125 degrees C 
- 3db/3MHz (Rs = 25, 
RL = 1 K, Cs = 2000pf) 

DLP-SO card cage 
(rack mountable) $150 each 

PICA-SO-200V2S 
protection card $630 each 

All MCG Data Line Protectors come with a two
year, no nonsense warranty. Consult factory for 
details. 

"' 
SpeCialists in Circuit Protectors, Transients, Lightning & Surges. 2 year warranty .. to ~~ 12 Burt Drive, Deer Park, NY 11729 Technical Assistance: 
516-586-5125 -\ FAX: 516-586-5120 

ELECTRONICS INC 800-851·1 508 
8-1340 For manufacturers' sales offices, see yellow pages EEM 1988 
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DATA LINE PROTECTORS 

DLP-50 SERIES (con't) 

To Specify the DLP-50 System 
The DLP-50 System includes a card cage plus up to 17 
protection cards. 

To Specify Protection Cards 
Determine the signal voltage of the system: 
a) look in the service manual 
b) call your service company 
c) use an oscilloscope 
The most effective protection will be attained by clamping 
overvoltages as close to the normal signal voltage as 
possible. If you were protecting dial-up telephone lines, for 
example, with tip and ring voltages totalling 190V, a 200V 
clamping is appropriate. For this application, specify 
protection cards PICA-50-200V25. 

PICA-50 200V 25 

Model I T I 
Clamping Voltage -------' 

Series Resistance 

Application 

SHORT DIRECT 
#12-#14 AWG 

Installation 
Preferred Installation: Important, connect protector 
terminal marked "ground" to frame, case or chassis of 
equipment being protected. Keep lead (#12AWG) as short 
as possible, less than 6 inches is highly preferred. 
Alternate Installation: Locate the protector close to the 
building's structural steel at the building entry point. The 
protector terminal marked "ground" must be connected to 
the structure with a direct, short (less than 6 inches) #12 
AWG lead. It is essential that the building structure be 
grounded-verification is vital. 

... - . .. 
~ g 

I gl""" -, (LESS THAN 6" LONG) ... - ... . .. -... - . .. . .. -... - . .. . .. -

I 
'/ 
/ 

INCOMING LINES 

0 

~~~~~~~~~~~~~~~: 
0 

~: ~~~~~~~~~~~~~~~:~ 
DLP·50 ASSY WITH 17 PLUG IN CARDS 

PROTECTS 425 TELEPHONE PAIRS 

5 DLP·50 UNITS IN A STD 19" RACK 

PROTECTS 2125 TELEPHONE PAIRS 

PABX 

0(; 

PROTECTED 
LINES 

--

= =: = ----e 

....... - .. -. SpeCialists in Circuit Protectors, Transients, Lightning & Surges. 

12 Burt Drive, Deer Park, NY 11729 
516-586-5125. FAX: 516-586-5120 

ELECTRONICS INC 

EEM 1988 For manufacturers' sales offices, see yellow pages 

--

2 year warranty 

Technical Assistance: 

800-851-1508 
8'1341 
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Proven Technology 
for New Ideas 

series 1600 
LOW AMP MODELS 
1691 3/a" mounting bushing, .05 -1 amps 
1681 3/s" mounting bushing, .5 - 4.0 amps 
1601 "!{6" mounting bushing, .5 - 4.0 amps 

Voltage: 250VAC/50VDC 
Standard Amp Ratings: .05, .07, .08, .09, .10, .150, .250, 
.500, .750, 1.0, 1.5, 2.0, 25, 3.0, 3.2. 3.5, and 4.0 amps 

MID-AMP MODELS 
1600 K/' or 1%{' mounting bushing, 5 to 35 amps 
1680 3/a" mounting bushing for universal interchangeability 
1610 Special mid-amp series. "!{t mounting bushing, 3AG fuse 

replacement, clip terminal, auto or manual reset, not 
UL or CSA approved. 
Voltage: 250VAC/50VDC 
Standard Amp Ratings: 5, 6, 7, 8, 9, 10, 12, 14, 15, 18, 20, 

25,30 and 35 amps (special ratings available upon 
request) 

HIGH AMP MODELS 
1648 3/S", "!{6" and 1%2" mounting bushings are available. 

Voltage: 250VAC/32VDC 
Standard Amp Ratings: 40, 45, 50, 60 and 70 amps 

series 2000/2 
Std. Amp Rating 

Voltages 

U.L. Recognized 

CSA Certified 

For U.S.-made circuit protection: 

Mechanical Products, Inc. 
1824 River Street / P.O. Box 729E / Jackson, MI 49204 
(517) 782-0391 / TWX 8102530827 / FAX 517-782-2810 

• 
Model 1600-actual size. 

UL 1077 recognized #E66224 in 5 - 25 amp versions 
CSA: LR27156 in 5 - 25 amp versions 
VDE on certain models 
Minimum Ultimate Trip; 100% at 77°F 
Maximum Ultimate Trip: 125% at 77°F 
Interrupt Capacity: 1000A 
Overload Capacity: 10X Rating 
Voltage Drop: .25 Volt Maximum 
Dielectric Strength: 1500VAC 

Model 2000 
3,4,5 
Other on request 
3-5A 240VAC!50VDC 

1077 Motor Load 
E 66224 
LR 27156 

Model 2002 
3,4,5, 7V2, 8, 10, 12 & 15 
Other on request. 
3-10A 240VAC!50VDC 
12, 15A 120VAC 
1077 General Load 
E 66224 
LR 27156 

Minimum Ultimate Trip 100% @ 77°F 100% @ 77°F 

160 Series 
50 to 100 amp 
MS25361 
Sing Ie Phase 
Heavy Duty 

4200-004 Series 
1 to 20 amp 
MS26574A 
Single Phase 
Aux. Terminals 
Subminiature 
'12 & 25A MS pending 

Maximum Ultimate Trip 
Interrupt Capacity 
Overload Capacity 
Voltage Drop 
Dielectric Strength 
Recommended Panel Thickness 

170 Series 
125 to 200 amp 
Single Phase 
Heavy Duty 

4310 Series 
I to 20 amp 
MS3320 
Single Phase 
Ambient Compensated 
Subminiature 
Lightweight 
'12 & 25A MS pending 

MILITARY SPECIFICATION BREAKERS • Qualified to MIL-C-5809 

MS3320 
MS3320V 
MS3320L 
MS3320VL 

Series 
4310-001 AMP 
4310-019 AMP 
4310-005 AMP 
4310-024 AMP 

Series 
MS14154 4330-001 AMP 
MS14154V 4330-008AMP 
MS14154L 4330-007 AMP 
MS14154VL 4330-009 AMP 

MS22073 
MS22073V 
MS25244 
MS25244P 

Series 
4001-001 AMP 
4001-008 AMP 

700-001 AMP 
700-089 AMP 

135% @ nOF 
1000A (UL 1077) 
6-10X Ratinq 
. 25 Volts Max. 
1500VAC 
.020"-.075" 

700 Series 
5 to 50 amp 
MS25244 
Single Phase 
Rugged Performer 

4330 Series 
I to 20 amp 
MS14154 
Three Phase 
Ambient Compensated 
Subminiature 
Lightweight 

MS25361 
MS25361V 
MS26574 
MS26574L 

Series 
160-012 AMP 
160-086 AMP 

4200-001 AMP 
4200-003 AMP 

8·1342 For manufacturers' sales offices, see yellow pages 

135% @ 77°F 
1000A (UL 1077) 
6-10X Rating 
.25 Volts Max . 
1500VAC 
.020"-.075" 

940 Series 
50 to 100 amp 
Three Phase 
Heavy Duty 

4200 Series 
1 to 20 amp 
MS26574 
Single Phase 
Subminiature 
Lightweight 
V, & 25A MS 

pending 

Series 
MS26574V 4200-008 AMP 
MS26574D 4200-006 AMP 
MS26574A 4200-004 AMP 

EEM 1988 
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MICROTEMP®Thermal Cutoffs 
MICROTEMP Thermal Cutoffs 
provide permanent over-temperature 
protection for motors, transformers, 
appliances, HVAC equipment and 
electronic equipment. Once a 
MICROTEMP Thermal Cutoff opens 
a circuit, it remains open until the 
fault is corrected and the fuse is 
replaced. 

Thermal Cutoff Series Selection 
To determine which series is best for your application, remember: 
• To consider the normal and electrically live and may require 
abnormal electrical currents and insulation. Additionally, since 
voltages of your product. insulation can reduce heat transfer, it 
• That the current passing through a also must be considered in selecting 
MICROTEMP Thermal Cutoff can the final opening temperature. 
generate FR, self heating. This must • That custom configurations and 
be considered when selecting the packages are available. 
proper series and opening. . • That a thermocoupled dummy 
temperature for your applIcatIOn. should be installed in the product 
• That the outer case of the circuit to determine the correct 
MICROTEMP Thermal Cutoff is temperature setting. 

MICROTEMp· Thermal Cutoff Types 
Maximum Recommended 

Temp. (0C) Operating Current 
Calibration Wire Size and Voltage 

Type No. Range AWG (Resistive) 

4XXXAl 60·240 18 15 Amp/240 VAC 
9XXXI 60-240 15 25 Amp/240 VAC 
4XXXF 60-240 23 5 Amp/240 VAC 
7LXXX 72-184 23 6 Amp/240 VAC 
6C4XXX 60-184 - 15 Amp/240 VAC 
lXXX 60-240 18 15 Amp1240 VAC 

MICROTEMp· Thermal Cutoff Standard Dimensions 
~------ 3.26 ±.12" (82.8 ± 3.0mm) --------..t 

1.38 ± .06" .457" I 1- ~DIA. (35.05 ± 1.52mm) (l1.61mm) r (4.01mm) 

~======X'lt==t.l~§§==:::J' C:::::' ==i 

t Standard 4XXXAl 

<iiI!> 

MICROTEMP"Thermal Cutoff 
Temperature Ratings 
Reading the temperature chart. 
All MICROTEMP Thermal Cutoffs are 
identified by their Type No. (4XXXAl, 9XXXl, 
etc.). The "XXX" digits are determined by the 
opening temperature you specify. For 
example: A 4136Al is a MICROTEMP Thermal 
Cutoff with an opening temperature of 60°C. 

Model # 
(XXX) 

136 
146 
158 
168 
178 

191 
194 
204 
208 
218 

227 
239 
244 
257 
283 
300 

333 
358 
377 
415 
438 
468 

Max. Opening 
Temp.oC· 

60 
66 
72 
77 
84 
91 
93 
98 

100 
104 

109 
117 
121 
128 
141 
152 

167 
184 
192 
216 
228 
240 

·Tolerance 
+0 _4°C 

For further information on 
your specific design 
application, contact a Micro 
Devices Sales Engineer at 
our factory. MICRO DEVICES PRODUCT GROUP 

EEM 1988 

Thermo-O-Disc, Inc. 
1320 South Main Street· Mansfield, Ohio 44907 

Phone: (419) 525-8500 Telex: 987455 
Cable: TOO MFL FAX: (419) 525-8344 

Tberrn-O-Disc, Inc. is a subsidiary of Emerson Electric Co. 

For manufacturers' sales offices, see yellow pages 

II 
liMli .. SDN® 

8·1343 
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International Fuseholders & Fuse Blocks 

Panel-mount Fuseholders with dual-size fuse carriers 
These fuseholders accommodate either the North American 
114 x 1-1/4" fuse or the international 5 x 20 mm fuse by simply 
selecting the correct fuse carrier, and are "touch proof" in 
accordance with European agency requirements. 

. Approvals: ULrecognition (20Al250VAC);CSAcertification 
(16A1250VAC); VDE (10Al250VAC) (SEMKOpending). 

Front-mount fuseholder, high profile (other models available) 

Front mounting, high-profile fuseholder in four 
contact styles: 

80910050: In-line, solder contact 
80910060: Right-angle, solder contact 
80910070: In-line, 1/4" 0.0. 
80910080: Right-angle, 1/4" 0.0. 

Select fuse carrier (available separately): 
80910300: for 1/4 x 1-1/4" fuse 
80910310: for 5 x 20 mm fuse 

~ 9 ra.s3Smm(max) 
40.0mm (max) .340"(max) 
1.575" (max) 

~ 

.~;6·~mm ~ F~ 
'----j ~I O.ISmm !o .•• 

. 1.-;400" ~.Ol' 

.......... AIIE!. 25.4mm(max) 
1'HIaCIESS .7._ 1.0"(max) 

.'00" 

PC-board mount Fuseholders 
Pc-board mounting fuseholders; specify fuse carrier (avail
able separately) for international 5 x 20 mm fuse or North 
American 1/4 x 1-1/4" fuse. 

Approvals: UL recog. 12A1250VA; CSA cert. 12A1250VAC; 
VDE 6.3A1250VAC; SEMKO 6.3A1250VAC. 

~ rl3.0mm 
-I t---'.5 I 0" 

r@oIG4.9mm 

Model HBW: Vertical pc
board mount fuseholder 
without stabilizer pins 

Model HBH: Horizontal pc
board mount fuseholder 
(not pictured) 

Select fuse carrier (available 
separately) : 
FBI: for 1/4 x 1-1/4" fuse 
FBM: for 5 x 20 mm fuse 

T 
47 mm 
1.655" 

[[]~ 
1.05 mm -11;::--["3.5 mm 
.040" .140" 

o~o L560" 

-l I-- I 4.9 mm 
.560" 

MOUNTING 10 mm 
DIMENSIONS _~ L.- AOO" 

-i i-- 13.5 mm b *1 .531" 21.-
1.3 mm DIA. 
.050" 

Panel PC board 

Fuse Blocks ~_~.~~2~~tJ-..-
~ .tttl/14.2mm 

~ r9.9 mm 
1~390" 

8·1344 

For 5 x 20 mm fuse ~cio~m:=J ~1~-~ .5.62" 

PIN~ --123.6 mm 
937" Fuse block for single . . 

5 20 f 4.7 mm 
X mm use: I I f".167" L:-elJr- IDRILL FOR OAOUNTING HOLEI 

PIN 2000-1: ~ r-.~·~6~m 
PI~3.9mm 

.156" 

solder contacts 3.9 mm Bottom view 
.156" 

IORILL FOR PIN HOLEI 

For 1/4 x 1-1/4" fuse r--5f~.mm--j-L 
.250 QUICK-CONNECT 

-*--~ 14.3 mm 
Fuse block for single -1-------.=--1- .562" 

1/4 x 1-114" fuse: L LPIN t 
PIN 5-8002-01: 6.4 mm SOLDER 

l!!J 2mm LQJ6" 

~ 1!:7mm 
.5" 

o 2mm 
with 40° angled solder contacts 250" ~ 

PIN 5-8202-01: £ji76" II D with 40' angled 114" Q.D. contacts ~ -~'mm 

« ~~~ENTB Telephone: (707) 523-0600· FAX (707) 578-5478· T~~~X 176-747 
CORPORATION P. O. Box 6626· Santa Rosa, CA 95406-0626 

For manufacturers' sales offices, see yellow pages EEM 1988 
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Interpower™ IEC 127 International 5 x 20mm Fuses 

Quick-acting 
low-breaking 
capacity 

to IEC 127-11; DIN 41661; SEMKO 
104-1976; SEMKO app.; 250VAC 

Breaking 
Rated Capacity 

Model Current at 250V 
Number I . cos 1 

81411101 32' rnA 
81411181 71 
81411221 100 
81411241 125 
81411261 160 
81411281 200 
81411301 250 
81411321 315 35A 
81411341 400 
81411361 500 
81411381 630 
81411401 800 
81411421 1 A 
81411441 1.25 
81411461 1.4 
81411481 1.6 
81411501 2 
81411521 2.5 
81411541 3.15 
81411561 4 
81411581 5 10 I, 
81411601 6.3 

Quick-acting 
high-breaking 
capacity 

to IEC 127-1; DIN 41660; SEMKO 
104-1976; SEMKO app,; 250VAC 

Breaking 
Rated Capacity 

Model Current at 250V 
Number I . cos 1 

81413421 1 A 
81413441 1.25 
81413481 1.6 
81413501 2 
81413601 6.3 

, Not included in applicable standards 

North American 114 x 1-1/4" fuses 
Time delay Time delay 

Time-lag 
low-breaking 
capacity 

to IEC 127-111; DIN 41662; SEMKO 
104-1976; SEMKO app.; 250VAC 

Breaking 
Rated Capacity 

Model Current at 250V 
Number I. cos 1 

81412161 63 
81412181 71 
81412221 100 
81412241 125 
81412261 160 
81412281 200 
81412301 250 
81412321 315 35A 
81412341 400 
81412361 500 
81412381 630 
81412401 800 
81412421 1 A 
81412441 1.25 
81412461' 1.4 
81412481 1.6 
81412501 2 
81412521 2.5 
81412541 3.15 
81412561 4 
81412581 5 10 In 
81412601 6.3 

Time delay Non-time delay 
UL & CSA, 250V UL & CSA, 250V; ceramic UL & CSA, 250V; ceramic UL & CSA listed, 250V; glass' 

Rated 
Model Current Model 
Number I Number . 
AGC-1/S 1/SA ABC-1/2 
AGC-1/4 1/4 ABC-1 
AGC-1/2 1/2 ABC-2 
AGC-3/4 3/4 ABC-3 
AGC-1 1 ABC-5 

Rated 
Current Model 

I . Number 

1/2 MDA-1/2 
1 MDA-3/4 
2 MDA-1 
3 MDA-2 
5 MDA-3 

Rated 
Current 

I . 
1/2 
3/4 
1 
2 
3 

Model 
Number 

Rated 
Current 

I. 

1/4 
1/2 
3/4 

AGC-1-1/2 1-1/2 ABC-6 6 MDA-4 4 

MSL-1/4 
MSL-1/2 
MSL-3/4 
MSL-1 
MSL-2 
MSL-3 
MSL-4 
MSL-5 
MSL-6 
MSL-8 

1 
2 
3 
4 
5 
6 
8 

AGC-2 
AGC-3 
MTH-4 
MTH-5 
MTH-6 

EEM 1988 

2 ABC-S S 
3 ABC-10 10 
4 ABC-15 15 
5 ABC-20 20 
6 

MDA-5 
MDA-7 
MDA-S 
MDA-10 
MDA-15 
MDA-20 

5 
7 
S 
10 
15 
20 'spiral wound element for 

moderate inrush I. 

I~ 1\ =~s Telephone, (707) 523-<1600 • FAX (707) 578-5478 • Telex 176-747 
CORPORATION P. O. Box 6626 - Santa Rosa, CA 95406-0626 

For manufacturers' sales offices, see yellow pages 8-1345 
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Permo Power® AU~~TICSHUTDO~N 
• SURGE SUPPRESSORS If surge supressor wears or burns out, Perma Power stops 

all power to your system ... as completely as if the plug 
was disconnected ... unlike light or buzzer "Warnings" 
which still let raw unprotected power through to the com
puter. Only Perma Power's patented Automatic Shutdown 
keeps your equipment safe from damaging raw power. 

• POWER CONTROL CENTERS 
• POWER CONDITIONERS 
• STANDBY POWER SYSTEM 
Permo Power'" Surge Suppressors with Automatic Shutdown 

Perma Power Surge Suppressors feature low 
let-through voltage and high energy suppression 
ratings. Unlike many other surge suppressors in 
their price range,they protect against both normal
mode (switching) and common-mode (lightning) 
transient surges. 

Perma Power Extended Life Surge Suppression 
offers the extra protection of two four-element, two
stage filters, with an almost unlimited operating life, 
througn a coordinated circuit using both metal oxide 
varistors and silicon avalanche diodes. 

SURGE SUPPRESSOR MODEL SELECTOR CHART 

Standard models feature 
• Protection against both normal-mode (switching) and 

common-mode (lightning) transients. 

.600 V. max. let-through voltage. 

.70 joule single-surge energy rating. 
• Positive Shutdown Mechanism protects equipment if 

surge suppressor fails. 

• Performance specifications based on IEEE Std. 587, 
Test Waves. 

• One-year warranty. 

Extended Life models provide these extras 
.400 V. max. let-through voltage. 
.5 Watt steady state (repetitive surges) power rating. 

• 100,000-pulse lifetime. 
• Enhanced RF/EMI noise protection. 
• Five-year warranty_ 

®'''". ~ 
Number ~ a 

of Masler Indicator 
Model No. Outlets Switch Light 

PT209 2 - 1 
RT 410 4 1 1 
KT 410 4 1 1 
RT610 6 1 1 
KT610 6 1 1 
JT06BO 6 1 1 
JT06B2' 6 1 1 

Perma Power Extended Life Surge Suppressors 

PS209 2 1 
RT410 4 1 
KS 410 4 
RT610 6 
KS610 
JS 06BO 
JS 06B2' 

~.' . ~ . ,..'" , 
, 

Case Length 
(Inches) 

31;8 X 43f4 x 2%! 
12 
12 
15 
15 
19 
19 

31Js X 4~4 x 2~~ 
12 
12 
15 
15 
19 
19 

Case Style and Color: (prefix) 
P-Tan plastiC case 

K~Si!ver and textured black plastic 
on steel 

A-Tan and plastiC walnut on steel, 
beige components 

J-Black baked enamel on steel/rack 
mount 

Permo Power Power Commander'" and Power Commander II'" 
Computer Power Control Center/Surge Suppressor 

*12 foot power cord 

specifications P ..... Pow", 
Surge Suppressors 

Electrlca' Rating 1875 watts 

Extended We 
Surge Suppressors 
1875 walls Control your computer and four peripherals separately or together. Protect against 

spikes, transients and noise with Perma Power's Extended Life Surge Suppressor. 
Re.eUabl. Circuit Breaker 15 amperes 
Protection Mod.. Normal 

(line-to-neutral) 
Common 
(Iine-te-ground) 
Common 
(neutral·ta-ground) 

15 amperes 
Normal 
(line·to-neutral) 
Common 
(line-to-ground) 
Common 
(neutral-Io·ground) 

15 amp circuit breaker. 12 ft. power cord 
12"wx2'4"h x 13"d 

Power Commander Model RS562 and 
Power Commander II Model RS562·4 
• Master on/off, plus individual control of up to five 

components. 
• Protect against transient voltage surges and spikes. 
• Reduce line noise caused by RF/EMI and static. 
• Protect against overload. . built-in circuit breaker. 

• Five-year warranty. 

Power Commander II extra features 
• Protects modems and other equipment from voltage 

transients on the phone line. 

• Monitors power line to warn of data-disturbing sags 
and surges; detects power line disturbances which 
go undetected by typical utility company and elec
tricians' voltmeters. 

• Protects equipment against burnout when electrical 
distribution accidents result in severe Qvervoltages. 

• Provides safe discharge of static build up. 

Response Time' 1 nanosecond 
Energy Dissipation 70 joules each mode 

(210 tolal) 
Clamping Thr .. hold 225 Volts DC 
INomlnal1 156 Volts RMS 
Let·Through Voltag.- 400 Volts 
Pul .... LIf.3 .1()£ cycles 
Pul •• W." 104 cycles 
Stead, State Pow.r 0.8 watts 
Maximum transient Voltag.- . Greater than 6000 Volts 
Noise Filtering More than 10 dB., 

5-50 MHz 
Warrant, 
TEST WAVES 

1 year 

.5 picoseconds 
70 joules each mode 
(21010tal) 
225 Volts DC 
156 Volts RMS 
270 Volts 
106 cycles 
lOa cycles 
5.0 walls 
Grealer than 6000 Volts 
More than 20 dB 
2-100 MHz 
5 years 

'I. ManufactUler's specitlcalion for the 
inlrinsic component material 

2. UL Std. 1449, Rev!slons effective July, 
1987; 1.2 )( 5Q !,-S, 6000 Voll; 8 x 20 !'-s, 
500 Amp. 

4.5 KW peak. 10)( 1000 !,-5, exponential 
(Accepted industry test impulse lor 
inductive load switching transients.) 

3. ANSI Std. C62.41 (IEEE 587·1980); 
0.5 !'-s. 100KHz., 6000 Volt, 200 Amp., 
nngwave 

5. Limited in 120VAC distributi9n systems 
by wiring devices arc-over 10 6000 Velts 
peak (ANSI Std. C62.41) 

Perma Power Standby Power System Permo Power Power Conditioner 
• For mini/micro computers, LAN and telephone 

equipment. 

• Protects from all pONer line anomalies: blackouts, 
sags and brownouts, piUS high line voltages, spikes, 

Protects your computer and peripherals from all power line 
problems short of total blackout. 

surges, and RFt/EMI noise. 

• 40 minutes battery back· up lor typical desk·top 

Perma Power Power Conditioners are high isolation ferroresonant 
transformers with supplementary surge suppression. They maintain 120 VAC 
constant output, even when power lines fall as low as 95 V or rise as high 

computers. as 130 V, and protect against power line voltage surges and transients. 
• Panel lights always tell system and power line status. 
• Automatically prevents overload. 
• Unique sensors permit start-up and reset only when 

line is safe. 

• 2-year warranty. 

SPECIFICATtONS 
Backup Rating ............. SOOVA (4.3 amps) Max. 

Model SPS·SOO WI.:g Ibs. 
8"hx6"wx16"d 

Transfer Time. . . ..... Less than 1 millisecond total sense and transfer. 
Recharge Time .... 3.5 hours maximum. 
Surge Suppression ..... _ Normal and common modes; let-through VOltage less 

than 600 Volts; response time 1 nanosecond. 
Noise Filtering . . ..... 20 dB, SO kHz·lOO MHz. 

• Responds instantly to power line overvoltages and 
undervoltages; provides clean 120V regulated power 
to your computer and peripherals. 

• Provides surge suppression comparable to Extended 
Life surge suppressors. 

• Filters out RF/EMI noise. 
• Protects against power interruptions up to 3 milli

seconds. 

• 2S0VA and SSOVA models. to suit your desktop 
computer. 

· Model RV-2S0 WI. 20 Ibs. Sv," h x 6Y," w x 9'k" I 
Model RV-S50 WI. 451bs. 6%" h x 8lk" w x 9V," I 

Perma Power Communications Surge Suppressors 
Model RTD-410 Protects your modem, computer, terminal or electronic 

telephone equipment from surges on the phone line 
and the power line. 

• 12" case, 4 outlets; 7' jumper cord for connection to phone line 

Bypass high voltage lightning· induced and other transient voltage 
surges that occur on your incoming telephone line and power line to pro
tect modems, terminals, computers, electronic telephones, and data 
transmission equipment. 

• Let·through Voltage 3S0 V max, Tele·Une; 600 V, Power Une 
• Response Time 1 nanosecond 

Model PD-200 
.. iele·Line Suppressor only 
.3%/1 w X 4%" h x 2%/1 d 

Manufactured in U.S,A. by PERMA POWER® ElectroniCS inc. 5601 West Howard Avenue· Chicago, Illinois 60648 
PHONE 3121647·9414· FAX 312/647-1472 • TELEX 494 8559 PRM PWR 
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Model Description 

IS·B50lU low power "UHF" 

IS·B50lN low power "N° 

IS·B50HU Hi power "UHF" 

IS·B50HN Hi power "Nil 

IS-CT50HN Cellular "N" 
IS·PT50HN 890-980 MHz 
IS-UT50HN "UHF" Combiner/out 

IS·IE50lN Isolated Equipment 

Model Description 

IS-GF50lN GaAs Fet 
IS-GC50lN DC Pick-off +15VDC 
IS-DC50lN DC Injector + 15VDC 

Model Description 

IS·50UX-CO HF transceive 
IS-50UX·Cl Similar to IS·B50lU 

IS·50NX·Cl like IS-50UX·Cl-"N" 

IS·50NX·C2 Similar to IS-B50lN 

Model Description 

IS·50B8 HF-NEMP-R.O. 
IS·75BB CCTV 
IS·93B8 Data 
IS·TWAX IBM-34·36-38 Data 
IS·NEMP HF·NEMP 

Model Description 

IS-PSP/240 120/240 VAC 
IS-75F·Cl Ch 2·83 TV 
IS·300T-C2 TV Ribbon line 
IS·RCT Rotor Cable 8 lines 
IS·PlDO 120 VAC line 

The patented PolyPhaser Impulse Suppressor Family is your best answer 
for protecting those vital communication links from lightning and static 
induced impulses (as well as high altitude nuclear blasts-EMP). 

With over 44 models of patented Impulse Suppression, PolyPhaser 
Corporation makes more reliable, longer lasting, faster, better VSWR, lower 
loss and having less throughput energy to your valuable equipment than air
gop type arrestors. Designed using the time proven controlled gas ionization 
discharge tube, these family members can handle tens-of-thousands of 
amperes time after time. They are made from quality, highly conductive 
aluminum with 18-8 stainless fasteners and weather-coated for marine 
applications. 

BULKHEAD MOUNT ABLE - TRANSMIT j RECEIVE 
Thru put 

Frequency Power Connector Max. Surge* Energy Loss dB VSWR 

30·220 MHz 325 W UHF 20,000 A :S 600uJ 0.1 1.1 to 1 
220·700 MHz 125 W 
125·220 MHz 325 W N** 20,000 A :S 600uJ 0.1 1.1 to 1 
220·700 MHz 125 W 
700·1 GHz 50 W 
30-220 MHz 500 W UHF 20,000 A :5 600uJ 0.1 1.1 to 1 
220-700 MHz 250 W 
125-220 MHz 500 W N** 20,000 A :5 600uJ 0.1 1.1 to 1 
220-700 MHz 250 W 
700-1 GHz 125 W 
806-890 MHz 10 ch @ 70 W eo N** 10,000 A :5 10uJ 0.1 1.1 to 1 
890-980 MHz 10 ch @ 70 W eo N** 10,000 A :5 10uJ 0.1 1.1. to 1 
450·512 MHz 3·200 W trans. Nt ** 10,000 A :5 20uJ 0.1 1.1 to 1 

5·100 W trans. 
125·220 MHz 325 W N** 20,000 A :5 600uJ 0.1 1.2 to 1 
220-500 MHz 125 W 

BULKHEAD MOUNT ABLE RECEIVE ONLY 
Thru put 

Frequency Power Connector Max. Surge* Energy Loss dB VSWR 

125 MHz-l GHz N/A Nt ** 10,000 A :5 150 pJ 0.1 1.2 to 1 
400 MHz·l GHz N/A Nt ** 10,000 A :5 150 pJ 0.3 1.2 to 1 
400 MHz·l GHz N/A Nt ** 10,000 A < 150 pJ 0.3 1.2 to 1 

FLANGE MOUNT ABLE - TRANSMIT RECEIVE 
Thru put 

Frequency Power Connector Max. Surge* Energy Loss dB VSWR 

1.5-50 MHz 2KW UHF 20,000 A :5 600uJ 0.1 1.1 to 1 
30·220 MHz 325 W UHF 20,000 A :S 600uJ 0.1 1.1 to 1 
220·700 MHz 125 W 
30·220 MHz 325 W N** 20,000 A :5 600uJ 0.1 1.1 to 1 
220·700 MHz 125 W 
220-700 MHz 125 W N** 20,000 A :5 600uJ 0.1 1.1 to 1 
700-1GHz 50 W 

DATAjVIDEO/NEMP 
Clamp 

Frequency Impedance "- Connector Max. Surge* Voltage Loss dB VSWR 

DC to 30 MHz 50 BNC 5,000 A 5.4 0.1 1.1 to 1 
DC to 20 MHz 75 BNC*** 5,000 A 5.4 0.1 1.1 to 1 
DC to 20 MHz 93 BNC 5,000 A 5.4 0.1 1.1 to 1 
DC to 9 MHz 100 Twin Ax 5,000 A 2.8 0.1 1.1 to 1 

1 to 1,000 MHz 50 BNct ** 5,000 A 200 0.1 1.1 to 1 

POWER LINE/TV 
Thru put 

Frequency Impedance & Misc. Max. Surge* Energy Loss dB VSWR 

50·60 Hz 3 wire (solder) 12,000 A N/A N/A N/A 
50·750 MHz 75 f'l. F58 20,000 A :5 600uJ 0.2 1.2 to 1 
50·750 MHz 300.n.. Screws 10,000 A :S 600uJ 1.0 1.5 to 1 
N/A 24 VAC Max 8 Screws/lugs 2 KA ea. line N/A N/A N/A 
50·60 Hz Duplex Outiet 15,000 A N/A N/A N/A 

*Based on Sus nse/20us decay wave form; talso available In UHF; * * also available In N/ Mole on Antenna port; * * *0150 available In type F connector 

EEM 1988 

Other products include: Ground Interconnect Resistance/Inductance Tester, 
Field Impulse Suppressor Tester, EMP - Coaxial Protectors, 

Dedicated Line/Telephone Line Protectors, Protectors for 1.7 GHz - 2.3 GHz. 
For complete information and application assistance contact: 

PolyPhaser 
Corporation 

1425 Industrial Way. P.O, Box 1237 • Gardnerville, NV 89410·1237 

Phone: 800·325·7170 • (702) 782-2511 • FAX: (702) 782·4476 

RCA TELEX: 272718 POLYP HASER 

For manufacturers' sales offices, see yellow pages 8-1347 
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Potter & Brumfield A Siemens Company 
200 S. Richland Creek Dr., Princeton, Indiana 47671-0001.812/386-1000· FAX 812-386-2335 

Circuit Breakers 

Series W28 W58 W23 W31 W67-W69 W91-W93 

Type Thermal Thermal Thermal Thermal Magnetic-hydraulic Magnetic-hydraulic 

Number 1 to 3 1 to 3 
of Poles 

Circuit Series trip Series trip Series trip Series trip Series trip; Series trip 
Function Series trip 

w/aux. switch 

Current 0.2S-1SA 1-35A O.S-SOA O.S-SOA 0.5-30A 1-S0A 
Rating 

Maximum 32VDC SOVDC SOVDC SOVDC 6S VDC 6S VDC 
Operating 
Voltage 

2S0VAC 2S0 VAC 2S0 VAC 250 VAC 277 VAC 277 VAC 

Trip Time (0.2S-2A) (1-4A) 10-4S sec. (0.S-4A) 11-30 sec. (0.5-4A) 11-30 sec. Various trip times Various trip times 
a120D% 4.5-28 sec. (S-3SA) 6-30 sec. (S-SOA) 6-22 sec. (S-SOA) 6-22 sec. available available 
of Rating (3-1 SA) 

2.2-1S sec. 

Interrupt 1,000 @ 32 VDC 2,OOOA @ SO VDC (0.S-2SA) (0.S-25A) 3,500A @ 65 VDC 3,500A @ 65 VDC 
Capacity or 250 VAG 1,OOOA @ 250 VAC 2,500A@ 2,500A@ 5,OOOA @ 277 VAG S,OOOA @ 277 VAC 

50VDC 50VDG 
1,OOOA@ 1,OOOA@ 
250VAC 250 VAG 

(26-50A) (26-50A) 
1,OOOA@ 50 1,OOOA@50 
VDC or 2S0 VAC VDC or 250 VAC 

Actuator Push-to-reset Push-to-reset 
button button 

Push/ Pull button Toggle Toggle Toggle 

Approx. inch .54 x .63 x 1.54d .66 x 1.38 x 1.38d .69 x 1.38 x 1.60d .69 x 1.38 x 1.60d .75 x 2.00 x 1.S0d 
Dimensions (mm) (13.7 x 1S.9 x 39.0d) (16.8 x 34.9 x 34.9d) (17.5 x 34.9 x 40.6d) (;17.5 x 34.9 x 40.6d) (19.1 x 50.8 x 38.1 

Terminals .250" (6.35mm) .250" (6.35mm) #8-32 screw type #8-32 screw type .250" (6.35mm) #10-32 threaded 
quick connect quick connect quick connect studs 

#6-32 screw type 

Mounting Snaps into 5fs" h'l'-28 threaded %"-24 threaded '%/'-32 threaded #6-32 tapped #6-32 tapped 
(15.9mm) panel bushing bushing bushing (double D) holes holes 
cutout from front '%/,-32 threaded 

bushing 

Component %(@®®@ %(@ %(@ %(@ %(@ %(@ Recognition 

Call toll-free 800-255-2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. 
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On-Off. 

No sooner does a fuse go to work than it quits forever. But 
when a PolySwitchO device stops overcurrent, it can reset 
itself. And go on protecting your product again and again. 

PolySwitch circuit protectors do it with technology so ele
gant it makes other approaches look burnt out. When a cur
rent overload hits its conductive polymer compounds, the 
PolySwitch PTC (positive temperature coefficient) device heats 
and turns nonconductive. Lower the current and the 
device's conductivity resumes. Along with 
your product's reputation for reliability. 

PolySwitch PTCs accomplish all this 
without manual resetting or replace
ment. Thereby eliminating any chance 
of going from a bad fuse to something 
worse-the wrong fuse. 

But solving your product's most com
mon reliability problem is only the start. 
PolySwitch PTCs are also small, monolithic, 

©1987 Raychem Corporation 

On-Off 
On-Off 
On-Off 
On-Off 
On-Off 
On-Off 
On-Off 
On-Off 
On-Off 
On-Off 
On-Off 
On-Off 
On-Off. 

board-mountable, and testable. And they're available in hun
dreds of optimized designs-for everything from rechargeable 
batteries to telephones to stereo speakers. 

Finally, PolySwitch PTCs are from Raychem. Which means 
they're reliable, and backed by experience and support that 
never shuts down. 

Call for a free sample and more infor
mation. Because this is one time your 
product can clearly benefit from on
again, off-again performance. 

Ravchem 
Raychem Corporation 
PolySwitch Division 
300 Constitution Drive 
Menlo Park, CA 94025-1164 
(415) 361-6900 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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SIEMENS 

Transientl Surge Protectors 
Protect electronic and telecommunications equipment from 
harmful voltage spikes arising from lightning and inductive 
kickbacks. 
Siemens offers the industry's most complete line of products: 

Metal Oxide Varistors (SIOVs) 
Gas-filled Surge Voltage Protectors (SVPs) 

BENEFITS: 
• Eliminates Dangerous Voltage Transients 
• Lowers Overall System Costs by Reducing Downtime 

and Maintenance Costs 
• Improves Component and System Reliability 
• Reduces Lightning Effects 
• Reduces EMP/RFI Interference 
• Promotes Personal Safety 

WHAT IS AN SVP? 
Surge Voltage Protectors (SVPs) are hermetically sealed gas 
discharge tubes consisting of two or three electrodes properly 
spaced by insulators, and filled with a rare gas. The main 
purpose of the Surge Voltage Protector is to provide a con
ductive path for unwanted and excessive transients, thereby 
preventing the transient energy and associated voltages from 
damaging equipment and components, and causing harm to 
personnel. 

Siemens has the broadest line of transient protectors in the 
industry, resulting in the ability to provide cost-effective pro
tection whether the transient energy is moderate or severe. 
Devices are available for both general-purpose application in 
electronic equipment and specific telecommunications appli
cations governed by REA specifications. 

It is the combination of current carrying capability, size and 
price that makes SVP's unique among transient protection 
components. 

TYPICAL PROTECTION APPLICATIONS: 
• Protection of semiconductors (diodes, transistors, 

thyristors, ICs etc.) 
• Appliances connected to 110V or 220V AC. 
• Industrial equipment vulnerable to transients on the 

AC power line (computers, traffic controls, motor 
controllers, etc.) 

• Protection of equipment connected to telephone or signal 
lines, such as security systems, railroad equipment, fire 
alarm systems, etc. 

• Arc suppression across relay and switch contacts. 
• Protection of instrument input terminals from accidentally 

connected high voltages. 
• Power control equipment for power distribution lines. 
• GFI (Ground Fault Interrupters). 

DIMENSIONAL OUTLINES 
.039 ±.002 Typ 

.354 ±.005 .-1 .327 
~ 2.83 min. ; I 

~-Jr1L0:r03 I· r::u::::::u=rT ."' 
8~~:,,:bJ l2!~ 

Figure 1 
All dimensions in inches 
Tolerances unless other wise 

noted: 2 dec. ±.02 
3 dec. ±.010 

~:J 1.44 min. 
Figure 2 

D.C. Impulse Breakdown 
Voltage 

D.C. Max. Single Impulse A.C. A.C. SVP 
Breakdown Holdover Impulse Life Discharge Follow Outline Dimension 

Part Number Voltage (Volts) Voltage Discharge (# of Current Current Drawing .IAu 

2-electrode (Volts) 100V·/.Is 10KV//.Is (Volts) (K Amp) pulses) (Amps rms) (Amps pk) (Fig.) (Inches) 

Bl'C75 75±20% < 700 < 1000 > 60 5 > 200 20 20 1 .272 ±.012 
B1-C90/20 90 ±20% < 700 < 1000 > 60 5 >200 20 20 1 .272 ±.012 
Bl-F90 90 - 130 < 700 < 1000 > 60 5 >200 20 20 1 .272 ±.012 
Bl-C145 145 ±20% < 750 < 1100 > 100 5 > 200 20 35 1 .276 ±.012 
B1-A230 230 ±15% < 750 < 1200 > 130 5 > 200 20 25 1 .238 ±.008 
B2-B270 270±15% < 1000 < 2000 5 >200 20 35 1 .276 ±.020 
B1-A350 350 ±15% < 750 < 1200 > 150 5 >200 20 25 1 .236 ±.012 
B2-B470 470 ±15% < 1200 < 2500 5 >200 20 35 1 .295 ±.012 
B2-B600 630±15% < 1200 < 2500 > 180 5 >200 20 25 1 .256 ±.012 
B2-B800 800±15% < 1500 < 3000 5 >200 20 35 1 .315 ±.012 
B2-H10 1000 ±20% < 1800 < 3000 5 >200 20 25 1 .281 ±.008 
B2-H25 2.5KV±20% < 4000 < 6000 2.5 10 1 .433 ±.02 
B2-H45 4.5KV ±20% < 5000 < 8000 10 0.4 1 .433 ±.02 
B2-H80X 6.4KV - 8.8KV < 10,000 < 12,500 1 1 .433 ±.02 
B2-Hl00X 9KV min. < 12,000 < 14,000 1 1 .455 Max. 

D.C. Impulse Breakdown D.C. Max. Single A.C. Impulse Insulation 
Breakdown Voltage Holdover Impulse Discharge Life Resis- Capac i- Transition Delay Outline 

Voltage (Volts) Voltage Discharge Current (# of tance lance Time (Iyp) Time Drawing 
3-electrode rVolts) 100V//.Is I 10KV//.Is (Volts) (K Amp) (A.rms) pulses) (M Ohm) (pF) (/.Isec) (/.Isec) (Fig.) 

T61-C350 300-500(L-G) < 750 I <1200 > 150 2 x 12 2 x 90 >600 2':10,000 2.2 < 0.1 <2 2 
300-650(L-L) < 1200 < 1800 >300 N/A N/A N/A >10,000 1.2 N/A N/A 

L-G = line to ground, L-L = line to line; N/A = Not Applicable. 

NOTE: 
Due to space limitations, only a partial listing is shown. 

To obtain complete catalog, call Siemens at 1-800-222-2203, X439S. 

Special Products Division 
186 Wood Avenue South, Iselin, New Jersey 08830 U.S.A. Telephone (201) 906-4300 

Siemens Components, Inc. 
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SIEMENS 

SIOV's Metal Oxide Varistors for Transient Suppression 
FEATURES: OUTLINE DIMENSIONS 
• Nanosec. Switching Response Time, <15 nsec. with 

minimal lead length. 
• High Transient Current Capability (up to 70,000 Amps). 
• No Extinguishing or Follow-on Current Limitations. 
• Small Size for Compact Designs. 
• Wide Operating Temperature Range -40 to +85 degrees C. 

832, 840 series 
Dimensions in mm (inch) 

• Compatible with Automatic Insertion. Tape and reel 
configuration available on S05 and S07 series. Contact 
marketing for details. 

• Excellent Clamping Characteristics. 
• Low Standby Power Consumption. 

SPECIFICATIONS (Partial Listing) 

Rated 
voltage Varistor Rated peak 

Part 
voltage single pulse 

AC DC (±10%) 
Number Volts (RMS) Volts 

transient current 
Volts Amps 

S05K11 100 

S07K11 250 

S10K11 11 14 18 500 
S14K11 1000 
S20K11 2000 

S05K25 100 

S07K25 250 

S10K25 25 31 39 500 

S14K25 1000 
S20K25 2000 

S05K130 400 
S07K130 1200 

S10K130 2500 
S14K130 130 175 205 4500 

S20K130 6500 

B32K130 25,000 

B40K130 40,000 

S05K150 400 
S07K150 1200 

S10K150 2500 

S14K150 150 200 240 4500 

S20K150 6500 

B32K150 25,000 

B40K150 40,000 

S05K275 400 

S07K275 1200 

S10K275 2500 

S14K275 275 370 430 4500 

S20K275 6500 

B32K275 25,000 

B40K275 40,000 

Rated single 
pulse transient 

energy 
Joules 

0.3 

0.7 

1.8 

3.4 

80 

0.6 

1.5 

3.8 

7.2 

160 

4.2 

15 

32 

55 

80 

350 

520 

5.0 

17 

40 

65 

95 

425 

680 

8.4 

28 

60 

100 

150 

950 

1680 

NOTE: Due to space limitations. only a partial listing is shown. (SIOVs are available with rated voltage from 11 V to 1100V AC) 

Special Products Division 

Rated transient 
average power 

dissipation 
Walls 

0.1 

0.25 

0.4 

0.6 

1.0 

0.1 

0.25 

0.4 

0.6 

1.0 

0.1 

0.25 

0.4 

0.6 

1.0 

1.5 

2.0 

0.1 

0.25 

0.4 

0.6 

1.0 

1.5 

2.0 

0.1 

0.25 

0.4 

0.6 

1.0 

1.5 

2.0 

186 Wood Avenue South, Iselin, New Jersey 08830 U.S.A Telephone (201) 906-4300 

Siemens Components, Inc. 
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1-----11 Min. 30 mm 
(1.181 11 ) 

S series 

Maximum 
clamping 
voltage 

Volts 

47@5A 

39 @5A 

40@10A 

36 @ 10A 

36 @20A 

102 @ 5A 

85@5A 

85 @ 10A 

75 @ 10A 

80 @20A 

355 @ 5A 

340 @ 10A 

365@50A 

340@50A 

340 @ 100A 

350 @ 300A 

380 @ 1000A 

425 @5A 

400 @ 10A 

420 @ 50A 

395 @50A 

395 @ 100A 

410 @ 300A 

430 @ 1000A 

750 @5A 

700 @ 10A 

770 @50A 

710 @ 50A 

710@ 100A 

770@30OA 

815 @ 1000A 
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~ USD 
COOPER 
INDUSTRIES 

Circuit Protection 
Devices 
''Shortstop'' Circuit Breakers 
12 & 24 volts 
"Shortstop" low voltage DC Circuit 
Breakers are rapidly replacing fuse in
stallations in automotive applications, 
appliances and other direct current cir
cuitry. The benefits of these breakers 
include automatic reset and modified 
reset capability, permanence of installa
tion and a low rate of replacement in 
contrast to fuses. 

"Shortstop" Circuit Breakers operate on 
the positive principle of bimetallic snap 
action. Overcurrents will heat the 
bimetal and open the breaker. In the 
automatic reset version (Type I), the 

Part Numbering System 

abc d e , 
OJDOJ OJ I - OJ 
a OPERATING 

VOLTAGE 
b TERMINAL 

STYLE 

c AMPERE 
RATING 

12 12 VDC Type I 24 24 VDC Type I 
S2 12 VDC Type II S4 24 vac Type II 
A Two 10-32 Studs; (Aux) 21/32 & (Bat) 112 

B Two 10-32 Studs; 1/2 ea. (Aux & Bat) 
C Two 10-32 Studs; 21/32 ea. (Aux & Bat) 
o Two Single .25 Quick Connect (Aux & Bat) 
E One 10-32 Stud; 112 (Bat) & One Single .25 Quick Connect (Aux) 
HOne 10-32 stud; 112 (Bat) & One Double .25 Quick Connect (Aux) 
L Two 10-32 Studs; 5/16 (Aux & Bat) 
M Two 10-32 Studs; (Aux) 21/32 (Bat) 9116 
055 AMP 08 8 AMP 1212 AMP 20 20 AMP 3030 AMP 40 40 AMP 
066AMP 1010AMP 1515AMP 2525AMP 3535AMP 5050AMP 

(12V Only) 

12AXX-OO 12BXX-OO 
50 AMP MAX 

'5~1 ~'."' fff - =~T L 687] -
10-32 Stud 
Bat. Zinc PI 

wfYeliow 
Dichromate 

10-32 Stud 
Aux. Zinc PI. 

50 AMP MAX 

):1'2J!'I_t_r~811 ~. ~ t ~ - - -----L-- -
L 687J 

10-32 Stud 10-32 Stud 
Bat. Zinc PI Aux. llnc PI 

wfYeliow 
Dichromate 

12HXX-BO 
30 AMP MAX 

breaker will close when the bimetal 
cools. In the modified reset version 
(Type II), the built-in heaters heat the air 
inside the breaker and keep the bimetal 
from cooling, therefore keeping the cir
cuit open until the voltage source is 
removed. Using these circuit breakers, 

the circuit is actually interrupted. In con
trast, the circuit would be permanently 
broken if a fuse had been employed. 

The many benefits of the USD Shortstop 
Circuit Breaker make it a valuable alter
native to fuse installations. 

d COVER STYLE 

e SPECIALS 
(Omit il not 
Required) 

'HARDWARE 

10-32 Stud 
Bat. Zinc PI 

wNeilow 
Zinc 

Dichromate 

196Dla (2PI.) 

00 (No Bracket) ABC 

I ~ I 9 ~ P ~o o~ I ~ P 
Cover Style Number Hole Ola, 
AO, BO, CO .196 
A1, B1 .140 
A2, B2 ,237 
Standard cover plating is zinc with yellow dichromate 
0001 Hermetic Seal 
0002 Splash PrOal 
Consult lactory lor additional options. 
PA WHIZ -LOCK Nut Assembled 
PB WHIZ-LOCK Nut Bulk 
HA Hardware (Nut and 'L' Washer) Assembled 
HB Hardware (Nut and 'L' Washer) Bulk 

120XX-00·011 
30 AMP MAX 

Hole SpaCing 
19116 
19/16 

19116 

EJ--r-=r-', ~~-I 
Wi.8,J-t-- -; 

902 

1 0-32 Stud 
Aux. Zinc PI 

250Q.C. Term (2-P\,) 

USO Products 
7300 West Wilson Avenue 
Chicago. Illinois 60656 
(312) 867-4600 
TOLL FREE NO, 1-800-227-USDC 

8-1352 For manufacturers' sales offices. see yellow pages EEM 1988 



4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS, ETC.) 

~ usc 
COOPER 
INDUSTRIES 

Circuit Protection 
Devices 
Manual Reset Circuit Breakers 
174XX Series 
Automatic Reset Circuit Breakers 
171XX Series 
USD thermal circuit breakers have been 
designed as an alternative for 3AG 
fuses. They offer you the advantage of 
resettable circuit protection, in either 
manual or automatic formats. 

USD circuit breakers can be used in 
many electrical applications to protect 
an electric circuit, replacing fuses, 
except in certain solid-state situations. 

Part Numbering System 

a be del g 

171 CIJ-l@][D~0B[D 
AUTO RESET VERSION, SEE NOTE 1. 

a be del g 

172 [D - 1 @]CIJ~0BCIJ 
AUTO RESET VERSION, SEE NOTE 2. 

a be del g 

174[D-40CIJOOOCIJ 
MANUAL RESET VERSION, SEE NOTE 3. 
a CURRENT OB08AMP 1515AMP 25AMP 3535 AMP 

RATING 10 10 AMP 20 20 AMP 3030 AMP 4040 AMP 
e BUSHING C None (Auto Reset) G 3/8-24 x .500 Molded, Consult Factory 

CONFIGURATION E 7116-28 x .500 Molded J 15/32-32 x .500 Molded, Consult Factory 
f1116-28 x .340 Molded S Snap-In Bushing 

wlShoulder 
e TERMINAL 01 1/, " Dia. Fuse Ferrule (Long) 08114 " a.c. 900 -30A Max 

CONFIGURATION 02114" a.c. Straight-30A Max 09.206 a.c. Straight Auto Reset 

dBunON 
CONFIGURATION 

e MTG HARDWARE 
PACKAGING 

I MOUNTING 
HARDWARE 

036-32 Screw-900 10 PC Tab 900 -10A Max 
04 8-32 Screw-900 11 V," Dia. Fuse Ferrule (Short) 
056-32 Screw-45° 12114" ST. a.c. & 6-32 Screw 900 

068-32 Screw-45° 13114" ST. a.c. & 6-32 Screw 450 

07114" a.c. 45°-30A Max 
A White wlBlack Rate Marking 
E White wiRed Rate Marking 
F White wiNo Rate Marking 
K No Button (Auto Reset) 
1 Assembled to Bushing 
2 Bulk-Unassembled 
A Knurled Nut & Palnut 
B Knurled Nut, Palnut & Push 

to Reset Disc (Black) 
C Knurled Nut 
B Knurled Nut & Push to 

Reset Disc (Black) 

L Black wINo Rate Marking 
M Black wlWhite Rate Marking 
N Red wiNo Rate Marking 
P Red wlBlack Rate Marking 
3 No Mounting Hardware 

E Knurled Nut, Palnut & Push to 
Reset Disc (White) 

F Knurled Nut & Push to Reset Disc 
(White) 

G Snap-in Attachment to Bushing 
HBlack Knurled Nut 

g SPECIALS XX Specials are anything not listed above 
Note 1 - 12VDC AUTO RESET PER SAE J553. 
Note 2 - 24VDC AUTO RESET PER SAE J553. 
Note 3 - 250VAC/50VDC MANUAL RESET PER UL 1077, 12-24 VDC PER SAE J553. 

Applications include: electronic video 
games, multiple outlet strips, industrial 
controls, appliances, battery chargers, 
recreation vehicles, trucks, buses, 
tractors, motorcycles, etc. 

174XX Series 

L- 1.39-' 

171XX Series 

1--TI~~o 
I .. 1141 ~J 

~Ll5(2) .-JL032 
.843 

-1 .+ • .55 
-.J 

1_139 --.-..J 

USO Products 
7300 West Wilson Avenue 
Chicago, Illinois 60656 
(312) 867-4600 
TOLL FREE NO. 1-800-227 -USDC 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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4500 RELAYS 4500 

The Clare Division 
Family Of Quality Products. 

Reliability 11vough 
Technology. 

8·1354 

GENERAL 
I NSf RUM ENT 

Quality in the 
Clare Tradition. 
Clare Division has earned the posi
tion of being the world's largest 
supplier of mercury-wetted and dry 
reed relays. 

This leadership position has not 
come easy, but has come as a re
sult of Clare Division's total commit
ment to products offering improved 
technology through innovation ... 
and to the quality and performance 
you expect from the leader in 
switching technology. 

Couple this with high volume 
manufacturing capabilities, and you 
get superior quality products, at 
competitive prices, with fast off-the
shelf delivery. 

Call your local Clare Representative 
or authorized Clare Distributor for 
more information about: 

• Mercury-wetted contact 
relays 

• Dry reed relays 
• Electromechanical relays 
• Surge arresters 

Clare Division 
General Instrument Corporation 
3101 W. Pratt Avenue 
Chicago, IL 60645 
312/262·7700 

We Help You Compete® 

For manufacturers' sales offices, see yellow pages EEM 1988 
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Fifth Dimension 8'1420 a 

FL Jennings 8'1422 a 

Fujitsu America 8·1427 o§ a§ 

Genicom 8'1448 

Gordos Corp. 8'1452 a§ 0 0 
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a 

a o§ 

0 a a 0 0 0 0 

0 0 a a 0 0 0 0 

0 0 0 0 0 0 0 o§ a§ 

0 0 a 0 0 0 

0 0 a a a 

a 0 a 0 0 0 0 0 0 a 

0 0 

0 0 

0 0 0 0 0 0 0 0 

0 0 0 

0 0 0 0 0 0 0 a 0 

a 0 0 0 a 

0 a 0 0 a 0 0 a a 

a 0 0 0 0 a a 

0 0 0 a 

0 0 

a§ a 

a a 0 a 0 0 

a 0 0 a 0 a 0 0 

a 0 a 
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0 0 

a 0 0 

0 a 0 0 a a 

a 0 0 0 

a a 0 0 0 

a a 0 0 

a 0 0 

0 a a 

a 0 0 a a 0 

a 0 a a a 

a a 0 a 

a 0 0 0 0 

a a 0 0 a 

a a a a a 0 

0 0 a 0 0 

a 0 a a a a 

a a 
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rmTiil selection 
LIU1LLI guide 

Logitek 

a§ 

a§ a§ 

STI-Control Comps B·1590 

Struthers-Dunn B.1592 a 

Teledyne Relays B·1598 

& Elctrns. 

§ Surface Mount 

8·1356 
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4500 RELAYS 
Airpax relays and solenoids are specified 
around the world for hundreds of PC 

4500 

RELAYSAND 
SOLENOIDS 

board applications. In standard or custom 
designs. Contact Airpax Company, Husky Park, 
Frederick, MD 21701. (301) 663-5141. A division 
of North American Philips Corporation. 

Commercial Relays 
Series 33 Relay 
This small (112 cubic inch) relay is especially suited for use as 
an output device for remote control and cable television, 
office equipment, appliances, door openers, automotive 
controls and various types of instruments. It offers complete 
isolation from noisy environments and can also handle high
inductive and tungsten filament loads. Coil voltages from 3 
VDC to 48 VDC may be specified. Sensitive models, requiring 
as little as 180 m W of coil power, are available. Thrminals are 
designed for PC board installation. 
Features: 

• Small size - 1/2 cubic inch. 
• Sensitive - as little as 180 milliwatts coil power. 
• TV 5 rating available. 
• Approval-~ @ 
• Inexpensive-typically under $1.00. 
• 4KV Dielectric available. 
• Sealed for wave soldering. 

Military Relays 
Series 07 - Crystal Can 
Developed specifically for the aerospace industry. The stan
dard unit features a solder terminal arrangement, 26.5 VDC 
coil voltage and 10 amp contacts. 
Features: 
• Qualified to MIL-R-5757, M 5757/23, MS 27245, 

MS 27247 and MIL-R-6106. 
• Withstands severe vibration and shock. 
• DPDT Contacts. 

Custom Solenoids 
Series 7150- Vacuum Solenoids 
Applications for these custom solenoids include control 
functions for vacuum operated climate control modules and 
vacuum operated cruise control for the automotive industry. 
Our designers will work with you to develop a durable low 
cost package that will meet the requirements of your most 
difficult applications. 
Features: 
• PC board mounting available. 
• Leakage rate of 10 cc/min. maximum @ 20 in. Hg vacuum 

to as low as - 20°C. 
• Sensitive: as little as 85 milliwatts coil power 

consumption. 
• Duty cycle: continuous. 
• Ambient temperaturE. range: - 40°C ( - 40°F) to + 125°C 

( + 257°F). 

Custom Solenoids 
7019 Solenoid 
This direct Current Tubular Pull Type Solenoid is designed to 
provide up to 50 ozs. of force with a maximum stroke of 
.437". Actual usable force will depend on the stroke and 
power level. Coils are available from 6 VDC to 115 VDC with 
a continuous duty power level of 5 watts and an intermittent 
(25%) duty power of 15 watts. 

Custom Solenoids 
7007ED33-0013 D.C. Box-Frame 
Push-Type Solenoid 
Provides up to 20 ozs. of force with a maximum stroke of 
.200". Actual usable force will depend on the stroke and 
power level. Coils are available from 6 to 115 VDC with a 
continuous duty power level of 3.0 watts and an intermittent 
(25%) duty power level of 9.0 watts. 

AI RPM 
FREDERICK DIVISION 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1357 
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TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

88/89 EDITION OF EEM 
Abbreviations/Acronyms 

........... A·1134, 8·1098, C·1082, 0·1038 
ASCII Code ..................................... .D. 1 0 7 3 
Batteries, Product Selection Guide ..... 0·1428 
Batteries & Fuel Cells, 

Characteristics ............................. 0·1454 
Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide ................. C·1003 
Capacitors, Basic Formulas ............... A·1030 
Capacitors, Miniglossary .................. A·1027 
Capacitors, Product Selection Guide .. A·1003 
Coils, Chokes, Inductors, 

Product Selection Guide ................ .A·1193 
Conductors, Maximum Current 

Capacity of Copper & Aluminum ..... C·1760 
Connectors, Miniglossary ................ C·1374 
Connectors, Terminals & Sockets, 

Product Selection Guide ................. C·1127 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide ............................ .A·1331 

Delay Lines, Product Selection 
Guide .............................. '" ........... A·1495 

Discrete Semiconductors, Product 
Selection Guide ............................. A·2113 

Displays, Readouts, & CRTs, 
Product Selection Guide ................. 8·1 033 

EBCDIC Code .................................. 0·1162 
Encapsulation, Miniglossary .............. C·111 0 
Fans, Blowers, Cooling Equipment & 

Heat Exchangers, Product 
Selection Guide ............................. C·1643 

Filters, Product Selection Guide ......... A·1633 
IC Master. ........................................ A·1 718 
Instruments, Panel Meters, Product 

Selection Guide ............................. 0·1350 
Instruments, Test & Measuring, 

Product Selection Guide ................. 0·1190 
Interconnection Systems, Product 

Selection Guide ............................. C·1 719 
Keyboards & Keypads, Product 

Selection Guide ............................. 8·1808 
Lamps, Lights, & Inductors, Product 

Selection Guide ............................. 8·1104 
Logofinder & Trademark Directories .... C·9 01 
Microwave Components, Product 

Selection Guide ............................. A·1 7 61 

Military Qualified Products List.. ......... 8·1003 
Motors, Drives, & Rotating Components, 

Product Selection Guide ................ 8·1181 
Opto Semiconductors, Miniglossary .. 8·1262 
Oscilloscopes, Product 

Selection Guide ............................. 0·1408 
Panel Hardware, Product 

Selection Guide ............................. C·16 0 3 
Potentiometers, Trimmers, Controls & 

Rheostats, Product 
Selection Guide ............................ .A·205 7 

Power Supplies, Miniglossary ............ 0·1504 
Power Supplies, AC, Product 

Selection Guide ............................. 0·2060 
Power Supplies, DC, Product 

Selection Guide ............................. 0·14 97 
Protective Components (Fuses; 

Circuit Breakers, etc.), 
Product Selection Guide ................. 8·1297 

Relay Contact Forms ........................ 8·1371 
Relays, Electromechanical, 

Miniglossary ............................. , ... 8·1364 
Relays, Product Selection Guide ......... 8·1355 
Resistor Color Codes ....................... A·1911 
Resistors, Product Selection Guide .... A·1849 
Servo Components, 

Miniglossary ................... 8·1238, 0·2176 
SI Units, Basic Guide To, 

........... A·1090, 8·1050, C·1092, 001048 
Solenoids, Product Selection Guide .... 8·1612 
Switches, Product Selection Guide ..... 8·1636 
Thermal Components, Product 

Selection Guide ............................. 8·1834 
Thermal Conductivity of Dielectrics 

at Room Temperature .................... 8·1842 
Thyristors/High Power Diodes, 

Miniglossary ................................. A·2145 
Trademark & Logofinder Directories .... C·90 1 
Transducers & Encoders, Product 

Selection Guide ............................. S·18 7 4 
Transformers, Product 

Selection Guide ............................. A·2153 
Voltage Drop Nomograph .. C.1912, 0·2042 
Wire & Cable, Product 

Selection Guide ............................. C·1 763 
Wire Guages-Diameter, Area, 

Copper Weight ............................. C·1864 



4500 RELAYS 

Allied Control® Relays 

MILITARY 
RELAYS 

RELAY TYPE 

Arrangement .. Amps DC 
U 
~ Volts DC 
0 Amps AC 
0 

Volts AC 

DC Nominal Volts 

:os 
AC Nominal Volts 

0 Operate Sensitivity 

Mililwatts DC 

'" 
Plain - No Mig. Bkls. 

~ Flange Mtg. 
::J Stud Mtg 0 

:::;: 
Side Bkls 

.l!! Pnnted Ckt. 
to Solder 
.~ 

Plug·ln 
~ Wire Leads 

Dielectric All Peints VRMS 

Across Open Gap VRMS 

Coil to Frame 

Vibration 9'S 

Hz 

Shock g's 

Sealed by Welding 
!! Sealed by Solder CI 

~ Metal Oust Cover 
I! Plastic Dust Cover w 

Open Frame 

Temperature Range °C 

Length Inches 

Width Inches 

Height Inches 

MIL·Spec 

EEM 1988 

1/2 Size Crystal 

ERS&S 

2PDT 

2 

28 

0.3 or 0.7 

115 

6, 12, 26.5 or 48V 

240 

X 

X 

X 

X 

X 

X 
X 

X 

tOOO 
500 

500 

S ERS 

20 30 

2000 3000 

50 

X 

-65 +125 

0.8 

04 

0.4 to 

MilR·39016/6 

H 

long Coil 

Sensitive Crystal 

WJS 

1 PDT 2PDT 

3 

29 

0.3 

115 

Full Size 

Crystal 

WKJ WKY 

2PDT 

3 

29 

0.3 

115 

Full Size 

Crystal 

KHJ KHY 

2PDT 

29 

0.3 

115 

6,12,26.5,48 or 115V 6,12,26.5,48 or 115V 

25 40 260 260 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

tOOO tODD tOOO 
500 500 500 

500 500 500 

15 20 20 

2000 2000 2000 

50 tOO tOO 

X X 

X 

-65 + 125 -65 +125 -65 +125 

0.8 0.8 0.8 

0.4 0.4 0.4 

1.281 0.875 0.890 

MIIR.s757/13 MII·R·5757 MiI·R5757 

Telemecanique Inc. 

Telemecanique 100 Relay RDad 
Plantsville, CT 06479 
(203) 621-6771 

FAX No. 203-621-4932 
TWX No. 710-473-0079 

For manufacturers' sales offices, see yellow pages 

Miniature Round 

Sensitive 

RSH 

1 PDT 2PDT 

2 

29 

0.3 

115 

22 40 

X 

X 

X 
X 

tOOO 
500 

500 

10 

500 

50 

X 

-65 +125 

1.223 

0343 

1.843 

MH·R·5757 

Full Size 

Crystal 

2 Pole 
JH 

2PDT 

5 

29 

0.3 

115 

4500 

6, 12,26.5,48 or 115V 

260 

X 

X 

X 
X 

X 

X 
X 

X 

tOOO 
500 

500 

20 

2000 

50 

X 

-65 +125 

0.8 

0.4 

0.890 

MiI·R·5757 

8·1359 



4500 RELAYS 

Allied Control® Relays 

MILITARY 
RELAYS 

Full Size 
Crystal 
4 Pole 

JH 

4PDT 

2 

29 

0.3 

115 

6, 12,26.5,48 or 115V 

480 

X 

X 

X 

X 
X 

1000 

500 

500 

20 

2000 

50 

X 

-65 +125 

1.360 

0.8 

0.890 

Mil-R-5757 

8-1360 

Miniature Round 
2 Pole 

MH-6 MHB-6 

2PDT 

5 

29 

0.3 

115 

6, 12,26.5,48 or 115V 

115V 

525 520 

X 

X 
X 

X 

X 

1000 

1000 

1000 

15 

1000 

50 

X 

-55 +85 -65 +125 

1062 

0.712 

1.796 

Mil-R-5757 

Miniature Round 
4 Pole 

MH-12 MHB-12 MHJ-12 

4PDT 

5 

29 

0.3 

115 

6,12,26.5,48 or 115V 

115V 

700 675 675 

X 

X 

X 

X 

X 

1000 

1000 

1000 

15 15 20 

1000 1000 2000 

50 

X 

-55 +85 -65 + 125 -65 +125 

1.656 

1.125 

1.75 

Mil-R-5757 

Miniature Round 
6 Pole 

MH-18 MHB-18 MHJ-18 

6PDT 

5 

29 

0.3 

115 

6, 12, 26.5, 48 or 115V 

115V 

875 845 845 

X 

X 
X 

X 
X 

1000 

1000 

1000 

15 15 20 
1000 1000 2000 

50 

X 

-55 +85 -85 + 125 -65 + 125 

1.812 

1.312 

1.75 

Mil-R-5757 

Miniature Round 
4 Pole 10 Amp 

MHY 

4PDT 

10 

29 

05 

115 

6,12,26.5,48 or 115V 

115V 

875V 

X 

X 
X 

X 

X 

X 

1000 

1000 

1000 

20 

500 

50 

X 

-65 + 125 -55 +85 

DC PC 

1.812 

1.265 

1.953 

MiI-R-S757 

[~ Telemecanique 
Telemecanique Inc. 
100 Relay Road 
Plantsville, CT 06479 
(203) 621-6771 

FAX No. 203-621-4932 
TWX No. 710-473-0079 

For manufacturers' sales offices, see yellow pages 

4500 

MHitary 1)ope - Commercial 
Version lor Industrial Use 

1/2 Size Crystal 
ST 

2PDT 

2 

28 

0.3 

115 

26.,5V 

240 

X 

X 

1000 

500 
500 

20 
2000 

50 

X 

-55 +125 

0.8 

0,4 

0,410 

EEM 1988 



4500 RELAYS 

Allied Control® Relays 

EEM 1988 

GENERAL PURPOSE RELAYS 

RELAY TYPE 

Arrangement 

t! 
Amps DC 

i 
Volts DC 

Amps AC 
0 

Volts AC 

DC Nominal Volts or 

:a AC Nominal Volts 
0 

Operate SensItivity 

... Plain - - No Mtg. Bkts 

c Flange Mtg. .. c 
Stud Mtg. 

~ Side Bkts 

i Printed Ckt 

,5 Solder 

E Plug·ln 
~ Wire Leads 

Dlelectnc All Points VRMS 

Across Open Gap VRMS 

Coil to Frame 

Vibration g's 

Hz 

Shock g's 

Sealed by Welding 

e Sealed by Solder :. 
WI Metal Dusl Cover .!! 
!! Plastic Dust Cover 
w 

Open Frame 

Temperature Range DC 

.. 
c 
.~ Length Inches 
~ Width Inches 
E 
Q Height Inches 

MII·Spec. 

Miniature Power 
BOT/BOHR/BOOR 

15 

28 

15 

115 

6, 12, 24, 48 or 115V 

6,12,24,48, 115 

or 230V 

4.2VA AC l.4WDC 

X 

X 

X 
X 

1250 

1250 

1250 

10 

55 

25 

X 
X 

X 

0+71 

Open Frame Enclosed 

162 1.796 

1.5 1.672 

1.937 2.687 

Miniature Power 
BOY /BOYHR/BOYDR 

Sensitive 

10 

26.5 

10 

110 

5.5, 13, 24, 62, 87 

or 115V 

360mW 

X 
X 

X 
X 

1250 

1250 

1250 

10 

55 

25 

X 
X 

X 

0+71 

Open Frame Enclosed 

1.843 1.796 

1.5 1.672 

1.937 2.687 

Miniature Power 
PO/POHR/PODR 

15 

29 

15 

115 

6,12,26.5,48 or 115V 

6,12,24,48,1150r230V 

4.2VA AC I.4WDC 

X 
X 

X 
X 

1250 

1250 

1250 

10 

55 

25 

X 
X 

X 

0+71 

2&3Pole 4 Pole 

Frame Enclosed Open I 

1.906 1.906 1.906 2.281 

1.718 1.906 2.281 2.156 

2.81 3.218 2.281 3515 

Telemecanique Inc. n Telemecanique 100 Relay Road 
Plantsville, CT 06479 
(203) 621-6771 

FAX No. 203-621-4932 
TWX No. 710-473-0079 

For manufacturers' sales offices, see yellow pages 

4500 

Sensitive 
As Low As .003 Watts 

SWS SWN SWP 

1 2.5 5.0 

24 24 24 

2.5 5.0 

115 115 115 

3mW 12mW 50mW 

X 
X 

X 
X 

1000 

500 

500 

NjR 10 

NjR 55 

NjR 25 

X 
X 

X 

0+71 

1.625 

1.141 

1.406 

B·1361 



4500 RELAYS 

Allied Control® Relays 
INDUSTRIAL 
RELAY 
SOCKETS 
SNAP TRACK MOUNTED 

Construction 

Tennlnals 

HSOSL608S 
8-pin octal socket. Rating: U/L and 
CSA, 10 amperes, 300VAC. Wire sizes: 
up to #12 AWG. Terminals: pan head 
6-40 screw. 

H50SL611S 
11-pin magnol socket. Rating: U/L and 
CSA, 10 amperes, 300VAC. Wire sizes: 
up to #12 AWG. Terminals: pan head 
6-40 screw. 

HSOSL708S 
8-pin blade type socket. Rating: U/L, 15 
amperes, 300VAC; CSA, 10 amperes, 
300VAC. Wire sizes: up to #12 AWG. 
Terminals: pan head 6-40 screw. Cas
cading mounting center 1.74 ± .010. 

H50SL711S 
11-pin blade type socket. Rating: U/L, 
15 amperes, 300VAC; CSA, 10 am
peres. Wire sizes: up to #12 AWG. 
Terminals: pan head 6-40 screw. Cas
cading mounting center 1.74 ± .010. 

HSOSL715S 
14-pin blade type socket. Rating: U/L 
and GSA, 5 amperes, 300VAC. Wire 
sizes: up to #14 AWG. Terminals: pan 
head 4-40 slot. 

Mounting Track 

U/L 
CSA 

8-1362 

Self-extinguishing, black polycarbon
ate body with integral molded barrier. 

Combination slot/phillips head screws 
and captive self lifting terminal clamps. 

No 6·40 
TERMINAl 
SCAEW 

No 6-40 

~~~~~AL j 

",,,,,) 

TERMINAL 
SCREW 

N<l4·40 
TERMINAL 
SCREW 

r- -: __ 1,30 __ 

r--- 203 --

Standard Track SL601 and SL602 will 
accept either regular and snap track 
sockets. 

E48784 
LR28098 

S 
t 
0 

S ... 
.E 

.9' 
:;; 

SOLID 
STATE 
RELAYS 

Arrangement 

AmpsAC 

VoitsAC 

Amps DC 

Volts DC 

DC Nominal Volts 

AC Nominal Volts 

Panel 

PrintedCkt. 

SOLID 
STATE 
TIMER 
Arrangement 

Amps 

Volts 

Nominal Coil Voltage DC 

Nominal Coil Voltage AC 

Timer Delay - Operate Delay 

Timing Adj. 

Mounting 

Dimensions - Length 

Width 

Height DC 

Height AC 

H Telemecanique 
Telemecanique Inc. 
100 Relay Road 
Plantsville, CT 06479 
(203) 621-6771 

FAX No. 203-621-4932 
TWX No. 710-473-0079 

For manufacturers' sales offices, see yellow pages 

1 PST NO 1PSTNC 

10,250r40 

280 

3-32VDC 

20-28VAC 100-135VAC 

x 

2PDT 

28VDC 

2 or 5 

12,24 or 48 

24,115 

0.1 to 300 sec. 

1 PST NO 

4 

240 

5, 12,24 or 32 

x 

4PDT 

115VAC 

Fixed or Adjustable (Internal or External) 

Printed Circuit Board Mounting 

Socket Mounting 

1.391 

0.735 

1.187 

1.968 

Chassis Mounting 

10 

55 

t.594 

0.735 

1.187 

1.968 

4500 

EEM 1988 
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Allied Control® Relays 

CRADLE & LOW PROFILE RELAYS 

RELAY TYPE 

Arrangement 

~ 
Amps DC 

Volts DC 

8 AmpsAC 

Volts AC 

DC Nominal Volts 

8 
AC Nominal Volts 

Operate Sensitivity 

Milliwatts 

'" 
Plain - No Mtg. Skts 

~ Flange Mig 

I Stud Mtg. 

S.de Bkts. 

~ 
Printed Ckt 

'~ 
Solder 

Plug-In 
~ Wire Leads 

Dielectric All Points VRMS 

Across Open Gap VRMS 

Coil to Frame 

Vibration g's 

Hz 

Shock g's 

I! 
SeaJed by Welding 

" 
SeaJed by Seider 

~ MetaJ Dust COIA3r 

w Plastic Dust Cover 
Open Frame 

Temperature Range °C 

.. 
.~ Length Inches 

1 Width Inches 

Heght Inches 

Mil-Spec. 

U/L 

CSA 

EEM 1988 

Miniature General Purpose 
Cradle Relay 

T154/T163/T351/T362 

1 PDT up to 8POT 

1,2,5 or 10 
29 

1,2,5 or 10 
115 

3 to 115 

6 to 220 

20 to lOoo 

X 

X 

X 

X 

X 

lOoo 
500 

500 

10 
55 

25 

X 

X 

X 

X 

-55 +71 

Flat Pack 
MPC/MPCL 

2PDT 4POT 

lor 2 

28 

0.5 or 1 

120 

5,6,12,20,24 or 48 

160 to 550 

X 

X 

1000 

500 (350 btwn. ckts.) 

500 

10 

55 

30 

X 

-55 +80 

.. .. 
'6 .. .. .. 
U 

~ 

Cradle Socket and Accessories 

Body molded of glass filled flame 
retardant polyester (PBT) Meets 
UL94VO and is fungus resistant 

One piece contacVterminal construction 
of berylium copper 

Selectively plated gold over nickel on 
contact area. 60/40 Brite-Tin on 
terminal area 

Number of Poles 
2 = 2-pole socket 
4 = 4-pole socket 
6 = 6-pole socket 
8 = 8-pole socket 

Type of Terminal 
1 = Seider lug/chassis mounted 
3 = Standard PC in-line mounting 
5 = PC mounting .100" x .100" grid throughout 
7 = PC mounting .100" x .100" grid in contact 

.100" x .150" grid in coil 

Socket Assemblies 
1 0 = Secket only 
11 = Socket with ground spring installed 
12 = Secket with ground spring installed and retainer 
13 = Socket with retainer 

Retainer-
Part Name Part No Diagram Diagram 

Part No 

Ground T-00102 [J Spring 

~t 
2.pble 

T-00101 for Solder T-00104 Lug/ChassIs 4-pole 10 oe Inserted 

T-00106 
InlO recesses 
on narrow Sides 

6-pole of socKe1s 

Ground 

~ Cl r Spring T-00108 
for all T-00105 B-pole j ~ PC mounted Flat Retainer 
sockets 

Body 

2-P 4-P 6-P 8-P 2P 4-P J2-P Mag Latch .§ 
.937 

735 

1.187 

Plastic Dust Cover 

1.172 1.391 

.735 735 

1.187 1.187 

E20604 

LR34171 

1.594 

.735 

1.187 

1.10 
0.6 

0425 

E20604 

LR34171 

1.10 

0.780 

0425 

[~ Telemecanique 

i f--Te-nn-i-na-I-s--------------

E Chassis Mount PC Mount PC Mount o (SOlder Lug) (In-Line Spacing) (Staggered Spacing) 

Telemecanique Inc. 
100 Relay Road 
Plantsville, CT 06479 
(203) 621-6771 

FAX No. 203-621-4932 
TWX No. 710-473-0079 

U/L 

CSA 

E20604 

LR34171 

For manufacturers' sales offices, see yellow pages 8·1363 



RELAYS 
Hybrid: Isolated input and output 
either with a solid-state input and an 
electromechanical output or vice versa. 
Typically a reed switch is used to trig
ger a solid-state output or a solid-state 
amplifier is used to trigger an electro
mechanical relay. 

Differential: Have multiple windings 
to function when voltage, current and/ 
or power difference reaches a specific 
level or value. 

Close-differential: The dropout value 
is specified close to the pickup value. 

Frequency sensitive: Operates at a set 
frequency or within specific frequency 
bands. A resonant reed, for example. 

Hermetically sealed: Totally sealed by 
glass-to-metal or metal-to-metal seals 
to ensure very low rates of gas leakage 
over long time periods. 

Encapsulated: Imbedded in a suitable 
potting compound. 

Sealed: Enclosed in a relatively air
tight cover. (Not the same as hermeti
cally sealed.) 

Covered: Unsealed metal or plastic 
enclosure or housing. 

CONTACTS 
Dry circuit: contacts that carry current 
but do not open or close during ener-

NORMALLY OPEN 
(MAKE CONTACT) 

NORMALLY CLOSED 
(BREAK CONTACT) 

CLOSED 

OPEN 

.-OT~IBT: 1_ 
_ FAT ------,. 

CLOSED 
I 

I OPEN 

SPECIFIED SPEC IFIED 
PICKUP HOLD 

MEASURED PICKUP MEASURED HOLD 
RANGE OF \ J RANGE OF 

AND MEASURED AND MEASURED 
NONPICKUP DROPOUT 

SPECIFIED \ d I SPECIFIED 
NONPICKUVL DROPOUT 

~ ---:~~~----~~ 
" RELAY MUST 'C> ! NOT BE '% 

~ PICKED UP ~ 

ff 0 TlME_ "'k 
'?>/ 

glzmg of the load circuit. Often 
wrongly used in reference to low level 
contacts. 

Low Level: Contacts controlling rela
tively low voltages and low currents. 
Generally below 5 Vdc and lOmA. 

OPERATING CHARACTERISTICS 
Measured dropout: The value at which 
all contacts restore to their unoper
ated position as current or voltage de
creases. 

Specified dropout: The value at or 
above which all contacts must restore 
to their unoperated position as voltage 
or current is decreased. 

I 
I 

I OPEN IL-____ _ 

_RT~I II~BT 
+- FAT ------

I 
CLOSED 

+-. RT-

+- OT - il-~---;:Bc;-T ~"V--t--_!I· BT'.I 
~FAT--, ~FATI 
BREAK CLOSED I 

BREAK 
CLOSED 

TRANSFER BREAK 

o 

I 
I 
I 

TIME PICKUP 

~1"'--cHAmR 
'-IAT II TT 

~ RT- : I-BT 

- FAT ---lo 

TIME DROPOUT 
o 

Fig. 2. Typical time vs. current (non
inductive load) 

OT ~ OPEN TIME 
BT ~ BOUNCE TIME 
FAT ~ FINAL ACTUATION TIME 
IAT ~ INITIAL ACTUATION TIME 
RT ~ RELEASETIME 
IT ~ TRANSFER TIME 

Specified hold: The value that must be 
reached before any contact change oc
curs as voltage or current is decreased 
on an operated relay. 

Specified nonpickup: The value that 
must be reached before any contact 
change occurs as voltage or current 
decreases on an unoperated relay. 

Measured pickup: The value at which 
all contacts function as voltage or cur
rent incrp-ases on an unoperated relay. 

Specified pickUp. The value at or be
low which all contacts must function 
as voltage or current increases on an 
unoperated relay. 
Sensitivity: Specified pickup expressed 
in watts. 

Normal bridging: The make-before
break action between adjacent contacts 
on relays designed for this purpose. 
Abnormal bridging: The undesired 
closing of contacts caused by a metal 
bridge or protrusion developed by 
arcing. 

Magnetic freezing: Sticking of the 
armature to the core as a result of 
residual magnetism. 

TIME 
Actuation: The interval from coil ener
gization or de-energization to the func
tioning of a specified contact. 

Initial actuation: The interval from 
coil energization or de-energization to 
the first closing or opening of a pre
viously open or closed contact. 

Final actuation: Sum of initial actua
tion and bounce intervals following an 
actuation. 

Contact bounce: The interval from 
close or opening of a contact to the end 
of the bounce of "chatter." 

Chatter: See bounce. 

Operate: Normally taken as the inter
val between energization and the ope,l
ing or closing of the last contact to 
function not including bounce. 

Release: Normally taken as the inter
val between de-energization and the 
opening or closing of the last contact to 
function excluding bounce. 

Transfer: The interval between open
ing a closed contact and closing an 
open contact of 2. break-before-make 
relay. 



4500 RELAYS 4500 

IIltpch .... Supplying Solutions 
• Mini PC Board Mounted Relays 
• Panel Mount Timing Relays 
• DIN Rail Mount Measuring Relays 
• Electronic Relay Housing 
• Relays for .... 

• Voltage Parameter Sensing 
• Over or Under Current Sensing 
• Motor Load Monitoring 
• Phase Imbalance Sensing 
• Loss of Phase Protection 
• Power Factor Monitoring 
• Speed Sensing 
• Thermistor Alarm System 

Measuring Relays 
Model BA9053 BA 9054 BA9036 BA9043 BA 9041 BA 9038 BA 9055 BA9042 BA 7632 

FUNCTION Current Voltage Voltage Voltage Phase 
sequence 

Thermistor Speed Asymmetry Current 

Consult Altech for Max. Nom. Volts & Configuration 

Mini-Sized Relays ... 

Model OW 5651 OA 5651 I OA 5652 OA 5672 OA 5682 I OA 5681 
OA 5661 OA 5662/0A 5692 OW 5672 OW 5682 OW 5681 

VOLTS 6, 12, 15, 20 
6,12,15,20,24,48,60 

6, 12, 15,20 
6,12,15,20,24,48,60 

DC 24,48,60 24,48,60 

MAX 
8 8 10 16 

AMPS 

MAX 
BREAK 1.75 1.75 2.2 3.5 

KVA 

WxHxL 1.16xO.43xl.04" 1.46xO.43xO.98" 1.14xO.98xO.43" 
1.16xl.00x0.47" OR 

1.16xO.47" 

Timed Response Relays 
Model BA 7811 BA 7903 BA 7905 BA 7901 BA 7954 BA 7962 BA 7981 BA 7983 BA 7985 

FUNCTION 
Multifunction 

Timer Timer Timer Timer Timer Flasher Fleeting action relay relay 

MIN .... 0.05s ... 0.05s ... 0.05s ... 005s ... 0.05s ... 0.05s ... 0.3s ... 0.3s ... 0.05s ... 
MAX .... 1000 min. ... l00s ... 3OOs ...100 h ... 300s ... 100 h ... 3 s ... 0.6s . .. 100 s 

NOM VOLTS AC ... 220V AC ... 240V AC ... 240V AC ... 240V AC ... 240V AC ... 240V AC ... 240V AC ... 240V AC ... 240V 
DC ... BOV DC ... 60V DC ... 220V DC ... 24V DC ... 24V DC ... 240V DC ... 24V DC ... 42V DC ... 42V 

KU 4086 

Electronic Relay Housings 
• DIN Specifications 
• UL 94 va Materials 
• Panel or DIN Rail Mount 
• PC Board Guides 

.... Other Models Available 

• Safe, Hi-Density Terminals 

For immediate assistance, call 201-359-4454 or FAX: 201-359-8178 

IIltpch Corp. "Puts it all-together" by 
Supplying Modern Solutions ... to current problems. 
349 Route 206 South, Somerville, NJ 08876. 

EEM 1988 For manufacturers' sales offices, see yellow pages 

KO 4720 
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RELAYS 

REED RELAYS 
From American Relays, Inc. 

Whether you're looking for a REED RELAY that will 
meet FCC surge requirements, or a sensitive 

Low-Level REED RELAY to switch ATE signal ... 

AMERICAN RELAYS HAS IT ALL 

High Quality - Low Price - On time Delivery 

Dry and Mercury Wet contacts 
With High Voltage, High Power or Low Level switching 

Standard or Specified to YOUR Application, 
AMERICAN RELAYS can Build the REED RELAY you need. 

American Relays, Inc., offers a comprehensive line of super-reliable 
reed relays. American Relays, Inc., 100% tests all reed switches 

AND 100% final tests all reed relays. We are specialists in 
"THE REED RELAY INDUSTRY". 

PACKAGE STYLES SWITCHING TYPE 
• Encapsulated • General Purpose Dry Reed 
• Open Frame • Low Level Switching 
• Axial Leeds • High Power 
• DIP • High Voltage 
• SIP • Mercury Wetted Contacts 

10306 Norwalk Blvd., Santa Fe Springs, CA 90670 
TEL (213) 944-0447. FA,X (2,13) 944-0590. TELEX 3710614 

For manufacturers' sales offices, see yellow pages 

4500 

EEM 1988 



4500 RELAYS 

FAX (213) 944-0590 

TERMINAL CONTACT FORMS 
RELAY TYPE DESCRIPTION GRID AVAILABLE POLES 

Epoxy encapsulated. Total Form A (1 to 6) 

ENCAPSULATED Environmental protection. 1.000 x .100 Form B (1 & 2) 
Wide range of contact forms 1.000 x .150 Form AlB (1 & 2) 
and coil voltages are available. Form C (1 to 4) 

Form A Latching (1 & 2) 

Durable glass filled polyester 
bobbin construction. Switch and Form A (1 to 4) 

OPEN FRAME coil leads are securely held with 1.000 x .100 Form B (1 & 2) 
epoxy potting. Cost efficient 1.000 x .150 Form C (1, 2, 3) 
plug-in type reed relay. Form A Latching (1) 

Rugged axial lead tubular relay. 
Nickel plated metal jacket Form A (1 & 2) 

AXIAL provides magnetic shield. Axial Form B (1) 
1.000" center formed leads 1.000 x .100 Form C (1 & 2) 
are available. Form A Latching (1) 

Most economical, high perform-
ance tubular relay. 

TSERIES Completely sealed in a flame Axial Form A (1 & 2) 
retardant plastiC tube. 1.000 x .100 Form B (1) 
1.000" center formed leads 
are available. 

HIGH 
50W contact rating. Available Axial 

POWER 
with encapsulated, open frame 1.000 x .100 Form A (1 & 2) 
and axial lead packages. 1.000 x .150 

25W, 1000 VDC switching. 

HIGH 
2500 VDC breakdown voltage. Axial 
Miniature size. Available with 1.000 x .100 Form A (1 &2) 

VOLTAGE encapsulated, open frame and 1.000 x .150 
axial lead package. 

Mercury wetted contact relay. 

MERCURY 
50W contact rating. Extremely Axial 
long life expectancy. No contact 1.000 x .100 Form A (1 & 2) 

WETTED bounce. Stable low contact 1.000 x .150 Form C (1 & 2) 
resistance. 

Epoxy molded DIP reed relay. 

DIP Logic compatible. Stable DIP Form A (1 & 2) 

RELAYS contact resistance. Fits .300 x .100 Form B (1) 
all standard DIP sockets and is FormC(l) 
automatic insertion compatible. 

High quality economical 
Single-In-Line package 

SIP reed relays. Open frame SIP FormA(l) 

RELAYS and encapsulated packages. .2 x .4 x .2 Form B (1) 
Various contact ratings .2 x .2 x .2 Form C (1) 
are available. 

Let us design reed relays for your application. 

SPECIAL Special relays are cost competitive with 

RELAYS standard relays in most cases. 
Consult the factory or your local representative 
with your specific requirements. 

EEM 1988 For manufacturers' sales offices, see yellow pages 

4500 

REED RELAY 
INDEX 

PACKAGE 
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(a) ~~~!~~~~S!:C~"!!~:213~~~;' TELEX 3710614 . FAX(~3~ RELAYS 
----------------~----------------------~~-------------

• High Quality Low Cost Single-In-Line 

• Sturdy Bobbin and Encapsulated in a 
Polyester Case 

GENERAL SPECIFICATIONS 
Contact resistance: .150 ohms max. 
Operate time: '0.5 ms typo 
Release time: 0.2 ms typo 
Bounce time: (Form A & B) 0.25 ms typo 

(form C, NO/NC) 0.5/1.5 ms typo 
Insulation resistance: 1010 ohms min. 

(form A), 109 ohms min. (form C) 
Operating temperature: -40° to +85°C 
Vibration: 20G (10 - 2000 Hz) 
Shock: 50G @ 11 ms duration 

DIP AND SIP REED 
RELAYS 

1413 9 8 

Ip II (DIP) 
1 2 .. 7 

·MICRO SIP WIDTH .200 
*MICRO SIP HEIGHT .225 

~
.oo. ~'·'"'._I •. " ~I - ,"." 

''''i:::".~ 
o ,020, I ...... '.800 .o:!U':!",'" ." ~;;,I- •.• -I 

~
''.l Lr-----= ',:'"!,. ----j 

.. '-"'''~~-~ (11,01 0 
0' .,0i\1IJIr + m~DI"'TYp 

10.'" 020 .UOMIN ago .. " I !-':, ... ;!J-- i"." --J 

8-1368 

Contact 
Form 

lA 
Standard 

lA 
High 
Power 

lA 
High 

Voltage 

lA 
Mercury 

lA 
Low Level 
Ruthenium 

Contact 

lB 

lC 

Contact 
Form 

lA 

2A 

18 

lC 

lA Hg 
Wet 

lA 
SIP 

lA 
MIcro 
SIP 

Part Number 

SE051AOO 
SE061AOO 
SE121AOO 
SE241AOO 

SE051 Al 0 
SE061Al0 
SE121Al0 
SE241Al0 

SE051A20 
SE061A20 
SE121A20 
SE241A20 

SE051A30 
SE061A30 
SE121A30 
SE241A30 

SE051A40 
SE061A40 
SE121A40 
SE241A40 

SE051 BOO 
SE061 BOO 
SE121BOO 
SE241 BOO 

SE051 COO 
SE061 COO 
SE121 COO 
SE241 COO 

Part Number 

No Diode With Diode 

AD1A05 
AD1A12 
AD1A24 

AD2A05 
AD2A12 
AD2A24 

AD1 B05 
AD1B12 
AD1B24 

ADle05 
AD1C12 
AD1C24 

AD1A05D 
AD1A12D 
AD1A24D 

AD2A05D 
AD2A12D 
AD2A24D 

ADI B05D 
AD1B12D 
AD1B24D 

AD1C05D 
AD1C12D 
AD1C24D 

AD1A05HG AD1A05HGD 
AD1A12HG AD1A12HGD 
AD1A24HG AD1A24HGD 

SD1A05 
SD1A12 
SD1A24 

SH1A05 
SH1A12 
SH1A24 

SOl A05D 
SOlA12D 
SD1A24D 

N/A 

Coil 
VDe 

5-6 
5-6 
12 
24 

5-6 
5·6 
12 
24 

5-6 
5·6 
12 
24 

5-6 
5-6 
12 
24 

5-6 
5-6 
12 
24 

5-6 
5-6 
12 
24 

5-6 
5-6 
12 
24 

Coil 
VDC 

5 
12 
24 

5 
12 
24 

5 
12 
24 

5 
12 
24 

5 
12 
24 

5 
12 
24 

5 
12 
24 

Coli 
Res. 

(Ohms) 

500 
125 
500 

2000 

300 
125 
500 

2000 

300 
125 
500 

2000 

200 
125 
500 

2000 

500 
125 
500 

2000 

300 
125 
500 

2000 

200 
125 
500 

2000 

Coil 
Res. 

(Ohms) 

500 
850 

2200 

200 
500 

1750 

500 
500 

1750 

200 
500 

1750 

90 
360 

1440 

500 
850 

2200 

500 
1000 
2000 

Must Must 
Oper· Re- Break 
ate lease Contact Down 
VDC VDC Ratings Voltage 

3.8 0.5 10 Watts 250 
3.8 0.5 200 VDC 
8.0 1.0 0.5 Amps 

16.0 2.0 

3.8 0.5 50 Watts 500 
3.8 0.5 200 VDC 
8.0 1.0 1.0 Amps 

16.0 2.0 

3.8 0.5 10 Watts 1500 
3.8 0.5 500 VDe 
8.0 1.0 0.5 Amps 

16.0 2.0 

4.0 0.5 50 Watts 1500 
4.0 0.5 500 VDe 
9.0 1.0 1.0 Amps 

18.0 2.0 

3.8 0.5 10 Watts 300 
3.8 0.5 200 VDe 
8.0 1.0 0.5 Amps 

16.0 2.0 

3.8 0.5 10 Watts 250 
3.8 0.5 200 VDe 
8.0 1.0 0.5 Amps 

16.0 2.0 

3.8 0.5 3 Watts 200 
3.8 0.5 100 VDC 
8.0 1.0 0.25 Amps 

16.0 2.0 

Must Must 
Oper- Re- Break 
ate lease Contact Down 
VDC VDC Ratings Voltage 

3.S 
8.0 

16.0 

3.8 
8.0 

16.0 

3.8 
S.O 

16.0 

3.8 
8.0 

16.0 

4.0 
9.0 

lS.0 

3.8 
8.0 

16.0 

3.S 
8.0 

16.0 

0.5 10 Watts 
1.0 150 VDe 
2.0 0.5 Amps 

0.5 10 Watts 
1.0 150 VDC 
2.0 0.5 Amps 

0.5 10 Watts 
1.0 150 VDC 
2.0 0.5 Amps 

0.5 3 Watts 
1.0 100 VDC 
2.0 0.25 Amps 

0.5 50 Watts 
1.0 100 VDC 
2.0 2.0 Amps 

0.5 10 Watts 
1.0 150 VDC 
2.0 0.5 Amps 

0.5 10' Watts 
1.0 ToO VDC 
2.0 0.5 Amps 

250 

250 

250 

250 

1000 

250 

200 

"1" SERIES • Most Economical High Quality Relay 
• Axial Leads for Flexible Mounting 

Schematic 

Schematic 

~ L 2 ,_ 7 

r~i 
1 2 , f 

}'~t 
, 2 IS 7 

~r~ 
1 2. • 7 

• Formed Leads for P.C. Board Mounting 

Contact 
Form 

lA 

2A 

18 

ParI Number 

Axial 

T0051A500 
T0121A500 
T0241A2KO 

T0052A250 
T0122A1KO 
T0242A2KO 

T0051B250 
T0121B1KO 
T0241B2KO 

Formed 
(1.00" Center) 

TUD51A500 
TU121A500 
TU241A2KO 

TU052A250 
TU122A1KO 
TU242A2KO 

TU051 B250 
TU121Bl KO 
TU241B2KO 

Coil Coil 
VDC Res. 

5 500 
12 500 
24 2000 

5 I.." 250 
12 [' 1000 
24 2000 

5 250 
12 1000 
24 2000 

For manufacturers' sales offices, see yellow pages 

Must 
Operate 

4.0 
9.0 

18.0 

4.0 
9.0 

18.0 

4.0 
9.0 

18.0 

Must 
Release 

0.5 
1.2 
2.4 

0.5 
1.2 
2.4 

0.5 
1.2 
2.4 

Contact 
Ratings 

10 Watts 
200 VDC 
0.5 Amps 

10 Watts 
200 VDC 
0.5 Amps 

10 Watts 
200 VDC 
0.5 Amps 

8reak 
Down 

Voltage 

300 

300 

300 

EEM 1988 
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(13 _~_03_0_!?_o_rwe_a_lkr_Bli_v~_., _~_nt_~_Fe_s_~_rin_:_, c_IAa_9_0r_70_S_0 _:2_1~_) ~_4_4~_04_~7_0 _TE_L_EX_3_71_0_61_4_0_F_AX_~_21_~_9~_4_-~_59_0 _R_E_L_A_Y_S_ 

OPEN FRAME REED Part Number 

RELAYS (SERIES C AND D) 
Call Max. Min. Schematic Schematic 

Con- C D Nom. Res. Plck- Drop- Top View Top View 

• High Perfor-
tact End Side Coil (Ohms) up out C D 

-~ 
Form Coil Coil VOC ±10% VDC VDC Width End Coil Side Coil 

10."1 .'&0 mance, Low ~ 18,B~1 

Cost Open C051A2RO 0051A2RO 5 500 3.8 0.5 
o t f ... 

j - - ~ ~ .'HI"el 

Frame, PC (f "~ ;,:7, ----i 1A C121A2RO 0121A2RO 12 1000 9.0 1.2 .440 rK Mount Dry Reed 
1 ~ ~ 0 ::i~2B·' - Relays C241A2RO 0241A2RO 24 2000 18.0 2.4 

03U-.OQ50'A 

• Popular 1.000" ...L. 'IO_"~<>,121 C052A2RO 0052A2RO 5 300 3.8 0.5 ott t ~f.i-j 120130)S1 

: 1 1:11 
x.1 00" or 1.000" 

'001 •• '1 
1AOR1C x .150" Pin 2A C122A2RO 0122A2RO 12 750 9.0 1.2 .550 rffi 10012·""1 At 0 Spacing C242A2RO 0242A2RO 24 1500 18.0 2.4 

~ ~ 

• Rigid Poly-ai' C054A2RO D054A2RO 5 150 3.8 0.5 

~ 
1. 6 810 [ 

100(2.04) 0 2A 18 2B 0 
ester Relay UtI-f :::::: : I LA~~j,~~ Lf Body with 4A C124A2RO D124A2RO 12 375 9.0 1.2 .640 
Epoxy Filled C244A2RO 0244A2RO 24 1000 18.0 2.4 , nno 
Ends 

J' 1 S l , 

Specifications Form AlB Form C C051B2RO 005182RO 5 500 3.8 0.5 

~ '(r{iJ Power (Resistive Load) 10 Watts 3 Watts 18 C12182AO 012182RO 12 1000 9.0 1.2 .550 
Voltage (Max. Switching) 200 VDC 28 VDC 

C24182RO 024182AO 24 2000 18.0 2.4 -2 0 l ,~ - 1 I 3 0 0 Voltage (Min. Breakdown) 300VDC 200 VDC 
Current (Max. Switching) 0.5 Amps 0.25 Amps 

C051C2RO 0051C2RO 5 500 3.B 0.5 ... 
~rX 

Current (Max. Carry) 2.0 Amps 1.2 Amps 

~ 
Capacitance (Typical) 0.2 PI 0.8 PI. 1C C121C2RO 0121C2RO 12 1000 9.0 1.2 .440 Contact Resistance 

(Max. Initial) 0.2 Ohms 0.2 Ohms C241C2RO 0241C2RO 24 2000 1B.0 2.4 Operate Time (Typical) 0.5 ms 0.5 ms 
Release Time (Typical) 0.2/0.5 ms 0.5 ms C052C2AO 0052C2RO 5 300 3.8 0.5 • 7 S • 

~ 
Insulation Resistance 

~ (Min.) 10" Ohms 10' Ohms 2C C122C2AO 0122C2RO 12 750 9.0 1.2 .550 Life (Low Level) 100 x 10' 50x10' 
Oper. Oper. C242C2AO 0242C2AO 24 1500 1B.0 2.4 Life (Rated Load) 10 x 10' 5 x 10' 

2 • ~ 1 231 • 

Oper. Oper. 1A C051 K3AO 0051 K3RO 5 375 3.B 0.5 'lW- ~(~ij)~ Temperature -4QoC to +85OC 
Latch- C121K2RO 0121K2AO 12 500 9.0 1.2 .550 Vibration 20G to 2000 Hz ~ Shock SOG @ 11 MS Duration Ing C241 K3RO 0241 K3RO 24 2000 1B.0 2.4 • '<> -2 I: 3 I 

Part Number 
Coil Max. Min. Schematic Schematic ENCAPSULATED Con- I J Nom. Res. Plck- Drop- Top View Top View 

REED RELAYS 
tact End Side Coil (Ohms) up out Width I J 
Form Coil Coil VDC ::±:10% VDC VDC (X) End Coil Side Coil 

(SERIES I AND J) 1051A2RO J051A2RO 5 500 3.B 0.5 olf (j_J 
• Total Environmental Protection 1A 1121A2AO J121A2RO 12 1000 9.0 1.2 .375 rK • A Wide Variety of Coil and Contact 1241A2RO J241A2AO 24 2000 18.0 2.4 Ii! 0 

Arrangement Available 1052A2RO J052A2RO 5 300 3.8 0.5 ott T 
24 Ii I. 

(~r 2A 1122A2RO J122A2RO 12 750 9.0 1.2 .475 rffi 
~.-

1242A2RO J242A2RO 24 1500 1B.0 2.4 A ~ 0 

.02C1 .37!5 
IO.I!HI~ _ _ _ • IQ.!S31 1053A2RO J053A2RO 5 250 3.B 0.5 o it it (H-j-~ ~ ~~ 3A 1123A2RO J123A2RO 12 500 9.0 1.2 .575 rffM .083 1.000 ,in t 0 

(1.801 t-- CII5.4) ------i I 243A3RO J243A3RO 24 2000 1B.0 2.4 
1.UII 
CI'.'} 1054A2RO J054A2RO 5 150 3.8 0.5 U t t t (j-j-ttJ +to 4A 1124A2RO J124A2RO 12 375 9.0 1.2 .700 

~ H} ,nno 1244A2RO J244A2RO 24 1000 1B.0 2.4 .IOOlll.$4} : 

105182RO 

~ tt{~ 
J05182RO 5 500 3.8 0.5 

18 112182RO J12182RO 12 1000 9.0 1.2 .475 

124182RO J24182RO 24 2000 1B.0 2.4 - 0 • - 1 I 3 0 0 , " Specifications Form AlB Form C ... 
·(~t~~ Power (Resistive Load) 10 Watts 3 Walts 

1052F2RO J052F2RO 5 250 3.8 0.5 

~ Voltage (Max. Switching) 200 VDC 28 VDC 1A1B 1122F2RO J122F2RO 12 500 9.0 1.2 .575 
Voltage (Min. Breakdown) 300 VDC 200 VDC 

-. I~ 5 0 0 Current (Max. Switching) 0.5 Amps 0.25 Amps 1242F3RO J242F3RO 24 2000 18.0 2.4 - 2 0 5 3 \. 

Current (Max. Carry) 2.0 Amps 1.2 Amps , .. ' , , 
Capacitance (Typical) 0.2 PI 0.8 PI 1051C2RO J051 C2RO 5 500 3.B 0.5 

~ ~rK Contact Resistance 
1C 1121C2RO J121C2RO 12 1000 9.0 1.2 .375 (Max. Initial) 0.2 Ohms 0.2 Ohms 

Operate Time (Typical) 0.5 ms 0.5 ms 1241C2RO J241C2RO 24 2000 1B.0 2.4 Release Time (Typical) 0.2/0.5 ms 0.5 ms 
Insulation Resistance 1052C2RO J052C2RO 5 300 3.8 0.5 

~ 
.5 Ii \ 

(Min.) 10" Ohms 10' Ohms H-K Life (Low Level) 100 x 10' 50 x 10' 2C 1122C2RO J122C2RO 12 750 9.0 1.2 .500 
Oper. Oper. 

Life (Rated Load) 10 x 10' 5 x 10' 1242C2RO J242C2RO 24 1500 lB.O 2.4 2631 217' 

Oper. Oper. 
1054C2RO J054C2RO 3.B 0.5 

~ 
145 t 10 1112 I. 

Temperature 40°C to + 85°C 
5 50 

(i}'X--Yd: Vibration 20G to 2000 Hz 4C 1124C2RO J124C2RO 12 300 9.0 1.2 .B75 
Shock 50G @ 11 MS Duration 

1244C2RO J244C2RO 24 BOO 1B.0 2.4 21211 1Ct 65. , 

NOTE: 

.~- .(~ ;J 1. Electro-static shielding (E) is optional. 1A 1051K3AO J051 K3RO 5 375 3.8 0.5 
2. On latching relays, (+) indicates set positive. 

Latch- 1121K2RO J121K2RO 12 500 9.0 1.2 .475 ~ "}"~ 
Ing 1241K3RO J241K3RO 24 2000 1B.0 2.4 • '<> - -, l ~ 5 + 

2 I: 3 1 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1369 
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(IJ ~~~~~~~'~S!~!A~~~;"!~~. TELEX""." • FAX~~!~O RELAYS 
----------------~--------~-----------------------------

HIGH POWER SERIES OPEN FRAME 
• Miniature High Power Reed Relays. SOW Contact Rating. 
• Open Frame, Encapsulated and Axial Lead Packages are Available 

HIGH VOLTAGE SERIES 
• Miniature High Voltage Reed Relays 
• Meets FCC Part 68 Voltage Breakdown Requirement 
• Open Frame, Encapsulated and Axial Lead Packages are Available 

MERCURY WETTED SERIES 
• Miniature Reed Relay with Mercury Wetted Contacts 
• No Contact Bounce 
• 50 Watts Contact Rating 
• Open Frame, Encapsulated and Axial Lead Packages are Available 

Mercury Wened 

Specifications High Power High Voltage FormA Form C 

Power (Resistive Load) 50 Watts 25 Watts 50 Watts 50 Watts 
Voltage (Max. Switching) 200 VDC 1000 VDC 500 VDC 500 VDC 
Voltage (Min. Breakdown) 300 VDC 2500 VDC 1500 VDC 1500 VDC 
Current (Max. SWitching) 1 Amp 1 Amp 2 Amps 1 Amp 
Current (Max. Carry) 2 Amps 2 Amps 3 Amps 2Amps 
Capacitance (Typical) 0.2 PI 0.2 PI 0.3 PI 0.7 PI 
Contact Resistance (Max. Initial Typ.) 0.5 Ohms 0.2 Ohms 0.07 Ohms 0.07 Ohms 
Operate Time (Typical) 0.5 ms 0.5 ms 1.5 ms 2.0ms 
Release Time (Typical) 0.5 ms 0.2 ms 1.0 ms 2.0 ms 
Insulation Resistance (Min. Typ) 10" Ohms 10" Ohms 10" Ohms 10' Ohms 
Life (Medium Load) lOx 10'Oper 100 x 10' Oper. 10' Oper. 10' Oper. 
Life (Rated Load) 1 x 10' Oper 10 x 10' Oper 5 x 10' Oper. 5 x 10' Oper. 

Note: Dimension lor 2 Form C Mercury Encapsu
lated Relays. Length: 1.175, Width: .600, Height: 
.375. 

PART NUMBERS AND OPERATING CHARACTERISTICS (@ 25°C) 
High Power 

Min. Coil Part Number Coil 
Nom. Max. Drop- Res. Res. 

Contacl Coil Pick-up oul (Ohms) Open Encapsu- (Ohms) 
Form VDC VDC VDC ±10% Frame laled ±10% 

5 3.8 0.5 500 C051A2TO 1051A2TO 500 

lA 6 4.5 0.6 125 C061AHO 1061AHO 125 

12 9.0 1.2 750 C121AHO 1121AHO 1000 

24 18.0 2.4 2000 C241A2TO 1241A2TO 2000 

5 3.8 0.5 100 C052AHO 1052AHO 100 

2A 6 4.5 0.6 100 C062AHO 1062AHO 100 

12 9.0 1.2 300 C122AHO 1122AHO 750 

24 18.0 2.4 1500 C242A2TO 1242A2TO 1500 

5 4.0 0.5 - NA - -

1C 12 9.0 1.2 - NA - -

24 18.0 2.4 - NA - -
5 4.0 0.5 - NA - -

2C 12 9.0 1.2 - NA - -
24 18.0 2.4 - NA - -

. . 
• Mercury wetted relays should be mounted within ±30o from vertical position . 

AXIAL LEAD SERIES 
• Encapsulated Axial Lead Reed Relays 

• Axial Leads Allows Various Mounting Configurations. 

• Total Environmental Protection 

• Nickel Plated Metal Tube Provides Magnetic Shielding 

• Formed Leads are Also Available 

SPECIAL RELAY DESIGN 
American Relays, Inc. is a custom relay specialist. Our major 
objective is to design and build parts that fulfill special require
ments for the reed relay user. 

High Voltage Mercury Wetted' 

Part Number Coil Part Number 
Res. 

Open Encapsu- (Ohms) Open Encapsu- Schemalic 
Frame laled ±10% Frame lated Top View 

C051A2HO 1051A2HO 125 C051A1MO 1051A1MO 
4 EjOPT) 

C061A1HO 1061A1HO 125 C061A1MO 1061A1MO o t : 
C121A2HO 1121A2HO 750 C121A1MO 1121A1MO ~ 
C241A2HO 1241A2HO 2000 C241A2MO 1241A2MO ' , , 

C052A1HO 1052A1HO 100 C052A1MO 1052A1MO 
6 4 EIOPT) 

C062A1HO 1062A1HO 100 C062A1MO 1062A1MO Ott: 
C122A2HO I 122A2HO 300 C122A1MO 1122A1MO AR 
C242A2HO 1242A2HO 1500 C242A2MO 1242A2MO ' , , 

- - 100 C051C1MO 1051C1MO ' . . 
- - 350 C121C1MO 1121C1MO ~ - - 1500 C241C1MO 1241C1MO 

- - 75 CO~2C1MO 1052C1MO 
8 7 5 4 

- - 300 C122C1MO 1122C1MO ~ - - 1200 C242C1MO 1242C1MO 26 l I 

• 1 Form A, 2 Form A, 1 Form B, 1 Form C and 2 Form C 
Types are Available 

• Various Contact Ratings Available 

• Contact American Relays, Inc. for Specific Part Numbers 
and Additional Options 

Our facility is designed and equipped for prompt, systematic 
processing of samples, prototype and production orders. 

8-1370 For manufacturers' sales offices, see yellow pages EEM 1988 



A J 0 
t 0 0 

Make Make, 

~ Make, SPST-NO 
Break 

B K 

4-
0 

Break Center off 
SPST-NC SPOT • 0 

C 

~ 
L ... 0 0 

Break, Make Break, • 0 (Transfer) Make, 
SPOT Make • 0 

D :£ u 
~~ Make, Break 0 Double 0 

(Continuity make 
Transfer) Contact 

on arm 

E 

o~ 
V 0 ! ! 0 

Break, 
Double break ! Make, 

Break Contact on arm 

F 0 W 0 • 
Double break, 

Make, • 0 Double make, 
Make • 0 Contact 0 • • 0 

on arm 

G C X 

:r~ Break, Double 0 
Make 0 make 

H i g y 0 ! ! 0 
Break, 0 I Break, • 0 Double break 
Make 

0 ~ 
Z 0 :,: : Make, Double make 

Break, Double break 
Make 4....0 SPOT-DB 0 
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GENERALPURPOSERELAYS 
On the following pages 
you'.11 find summary 
specIfications for our 
most popular relays. 
For additional techni
cal information on 
these relays, or those 
marked (*), which are 
not covered here, ca!1 
(800) 854-8474. In Cali
fornia calf _ (714) 660-
1670. For ordering' 
formation, cal! 
local sales office listed 
in the eem yellow sec
tion. 

DIELECTRIC 
STRENGTH 

(RESIS
TIVE) 

3A @ 30 VDC 
or 240 VAC 

5A @30VDC 
or 240 VAC 

10A @ 30 VDC 
or 240 VAC 

Between All 
Points: 

1500 Vrms 
Contact to 
Contact: 
750 Vrms 

3A @ 30 VDC 
or 125 VAC 

5A @ 30VDC 
or 125 VAC 

10A @ 30 VDC 
or 125 VAC 

Contact to 
Contact: 

1000 Vrms 
Contact to Coil: 

1500 Vrms 

For more detailed information, request individual data sheets. 

1A@30VDC 
or 125 VAC 

Between Open 
Contacts: 
1000 Vrms 

Coil to Contact: 
1500 Vrms 

2 and 4 Form C 
Form D 

available 
2A @ 30 VDC 

0.5A @ 125 VAG 

Between All 
Points: 

1500 Vrms 
Between Open 

Contacts: 
750 Vrms 

8-1372 For manufacturers' sales offices, see yellow pages 

Form A-
10A @ 30 VDC 

or 120 VAC 

FormC-
3A @30VDC 

or 200 VAC 
6A @300VDC 

or 300 VAC 

Contact to 
Contact: 
750 Vrms 

Contact to Coil: 
2000 Vrms 

1-6 Form C 
Forms A, B, & 

D available 
@ 28 VDC 

or115VAC 
3A @ 30 VDC 

or115VAC 
7.5A @ 30 VDC 

or 115 VAC 

Between All 
Points: 

1000 Vrms 
1500 Vrms 
Versions 
Available 

EEM 1988 
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FROM AMERICAN ZETTLER 

or VAC 
Y2 HP 120 VAC 

Motor Load 
A 300 Pilot Duty 

TV S Rating 

or VAC 
1.0A@ 30 VDC 

or 60 VAC 
0.5A @ 60VDC 

or 125 VAC 

2 Pole 
2.0A @ 30VDC 

or60VAC 
1.0A @ 60VDC 

or 125 VAC 
O.SA @ 120 VDC 

or 240VAC 
4 Pole 

1.0A@ 30VDC 
0.5A @ 120 VAC 

2 
2.0A @ 30VDC 

or 60 VAC 
1.0A @ 60VDC 

or 120 VAC 
0.5A @ 120 VDC 

or 240VAC 
4 Pole 

1.0A @ 30VDC 
0.5A @ 120 VAC 

30A@ 125 
or 240 VAC 
Form 8-
15A @ 125 
or 240 VAG 

Form C (NO)-
20A@ 125 
or 240 VAC 

All listed data are for the type with the minimum number of contacts. For more detailed information, request individual data sheets. 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1373 



A. 
~C alternating current 
ABS acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard code for 

information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CAMAC computer automated measurement and control 
CATV cable television or community antenna 

television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded decimal interchange 

code 
EEPROM electriCally erasable PROM 
EIA Electronic Industries Association 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene Copolymar, 

200· Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide PET 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 

HIPOT test, measurement and diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JEDEC Joint Electronic Device Engineering Council 
JFET junction PET 
JMOS junction MOS 

K 
kHz kilohertz (10 3 
KSR keyboard send lreceive 

L 
LC inductance capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement transformer 

M 
MASER microwave amplification by stimulated 

emission of radiation 
MA TV master antenna television 
~ microfarad 
MHz megahertz 
MIB microcomputer interface board 
MIC microwave IC 
MIPS million instructions per second 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor PET 
MOSIGT metal oxide semiconductor insulated-gate 

transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment manufacturer 
OR a logical operator 

P 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative (transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction transistor 

Q 
QAM quadrature amplitude modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered switch 
SIMM single in-line memory module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of expansion 
TXCO temperature compensated crystal oscillator 
TFE tetrafluoride ethylene propylene Copolymer, 

250' Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

v 
V AC volts (of) alternating current 
V AN value added network 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz to 300 MHz) 
VHSIC very high speed integrated circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 
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Aromat Relay Selector Chart 

I 

• Ultra·small size • Smaller than • High switching • High sensitivity 
• High sensitivity su rge satisfied most 2 form capacity • High sticking 
• 1500V FCC • High sensitivity C relays • High sensitivity • High sensitivity resistance 

• High switching • High sensitivi· • High contact • High speed • High break· 
power ty 

welding resist· 
operation down voltage ance 

• OIL • High breakdown • High speed 
voltage operation 

• • • • • • 
• • • • • • 

Gold·clad silver Gold-clad silver Gold-clad silver 
Gold flash over 

Gold cobalt Gold cobalt 
(Silver palladium) 

silver alloy 

10' 

109 

750Vrms 

500Vrms l000Vrms 1500Vrms 

1000Vrms l000Vrms l000Vrms 

1500V FCC 1500V FCC 1500V FCC 1500V FCC 1500V FCC 

(DC) 3, 5, 6, 9, (DC) 1.5, 3, 5, 6, (DC) 1,5,3,5, (DC) 3, 5, 6, 9, (DC) 5, 6, 12, 24, (DC) 3, 5, 6, 12, 
12,24 V 9, 12,24,48V 6,9,12,24V 12,24V 48V 24,48V 

150 to (Single) 96 to 
S: 

(Single) 200mW 280mW 209mW 
(Single) 140 mW (Single) 200mW 

(-L) 100mW 
(Single) 300mW (-LPO to (-L) 56 to 

(-L2) 200 mW (-SL2) 180mW (-L2) 300mW 100mW 109mW 
(-L2) 200mW (-L2) 150 to (-L2) 111 to 

230mW 290mW 

• -1c 

- - • 1a - -2c 2c -1Il111lll11111 1a1b.2a 

4c 

T T T T T 
: PC board terminal; : Plug·in; A: Top·mounting; .... : Top·mounting with PC board terminals 

New Providence, NJ 
Tel: (201) 464-3550 

Marlboro, MA 
Tel: (617) 481·1995 

Orlando, FL 
Tel: (407) 855·1075 

EEM 1988 

Elk Grove Village, IL 
Tel: (312) 593-8535 

Richardson, TX 
Tel: (214) 235-0415 

Capertino, CA 
Tel: (408) 446-5000 

Garden Grove, CA 
Tel: (714) 895·7707 

Aromat Canada Inc. 
Mississauga, Ontario 
Tel: (416) 624·3777 

For manufacturers' sales offices, see yellow pages 

Advanced 
switching 

technology. m 
Aromat 
Member 01 Matsushita Group 

8-1375 
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Aromat Relay Selector Chart 

New Providence, NJ 
Tel: (201) 464-3550 

Marlboro, MA 
Tel: (617) 481-1995 

Orlando, FL 
Tel: (407) 855-1075 

8·1376 

~ ~/:,:... .244 

II 

• OX2-HT ~es • OIL terminal • High insula-
wilh 200° resis-

• Glass encapsu- tion resistance lance available 
• High radio Ire-

quency charac-
teristics 

• High shock and 
vibration resest-
ance 

• 
• 

Gold-clad 
silver alloy 

(Single) 125 to 
144mW 

(-L) 125 to 
144mW 

(-l2) 250 to 
288mW 

• 
Elk Grove Village, IL 
Tel: (312) 593-8535 

Richardson, TX 
Tel: (214) 235-0415 

Capertino, CA 
Tel: (408) 446-5000 

lated reed • High sensitivi-
switch ty 

• High speed 
operation 

• • 
Rh-plated 

Rhodium 
nickel-iron alloy 

1a,2a 

10' 10' 

10' 

200VDC 

500VDC 500VDC (1 min.) 

500VDC (1 min.) 

(DC) 5, 6, 12, 
(DC)1.5, 3, 5, 6, 
9, 12, 15, 18, 

24V 
24V 

(Standard) 
130mW 

(1a) 230mW· 
(High sensitivity 

(2a) 325mW 
for 5V type) 

80mW 

*111111* 
No shield pin 

* III i I t* 
1 shield pin 

t*llllt* 
2 shield pins 

Garden Grove, CA 
Tel: (7l4) 895-7707 

Aromat Canada Inc. 
Mississauga, Ontario 
Tel: (416) 624-3777 

~' < . 
327 

• Ultra-small 
type 

• High sensitivi-
ty 

• Sealed 
construction 

• 

Gold-clad silver 

1C 

10' 

5x10' 

500Vrms 

500Vrms 

(DC) 1.5, 3, 5, 
6,9,12,24V 

280 to 300mW 

• Excellent high 
frequency 

• High reliability 
and long life 

• Flux-resistant 
molded con-
struction 

• 

10' 

5x10' 

1000Vrms 

2000Vrms 

(DC) 5, 6, 9, 12, 
24, 48V 

450mW 

• 
Advanced 
switching 

technology. 

For manufacturers' sales offices, see yellow pages 

4500 

tion 
• 1A 24VDC 

• 
• 

1C,2C 

10' 

5x10' 

1000Vrms 

2,OOOVrms 

500Vrms 

(~C) 3, 5, 6, 9, 
12,24,48V 

350 to 
400mW 

(-L) 180 to 
200mW 

(-l2) 350 to 
400mW 

--1c 

II 
2c 

m 
Aromat 
Mem~r ot Matsushita Group 

EEM 1988 



4500 RELAYS 4500 

:)'(~ • t "t!;~;; ;Jt ~7 ":r ~ ,," i 

SA-RELAY SEB-RELAY STE-RELAY SP-RELAY NF-RELAY NB-RELAY NC-RELA Y 

_ .. 583 .•. .)56 
i l ' 

• Ultra thin 
package 

• Ultra high 
sensitivity 

• Low thermal 
EMF 

• 
• 

Gold-clad silver 

lalb, 2a2b 

2xl0' 

5xl07 

750Vrms 

1,500V.(ms 

1,500Vrms 

1500V FCC 

(DC) 1,5, 3, 5, 
6,9,12,24V 

(lalb) 80mW 
(2a2b) 100mW 

I 
1a1b 

• 2a2b 

~ 

New Providence, NJ 
Tel. (201) 464-3550 

Marlboro, MA 
Tel. (617)481-1995 

Orlando, FL 
Tel. (407) 855-1075 

EEM 1988 

~ Relay option 

• High sensitivity 
• High vibration 

and shock 
resistance 

• Low thermal 
electromotive 
force 

• 
• 

Gold-clad 
silver alloy 

2a2b,4a 

10' 

10' 

750Vrms 

1500Vrms 

(DC) 5, 6, 12, 
24, 48V 

192 to 355mW 

lllililllil 

~ 

• 
.• ~ ...•.. ' ..•• 220~ ~" .445 

W -'-

• Large capacity 
in small size 

• Capable of 
switching field 
inductive loads 

• High inrush 
capability 

• 
• 

Silver alloy 

191b,2a 

10' 

107 

1200Vrms 

3750Vrms 

(DC) 3, 5, 6, 12, 
24,48V 

240mW 

III 

~ 

_
~LOD8 

1.969 ~ 

)"' 

• High sensitivity 
• High vibration 

and shock 
resistance 

• Wide switching 
range 

• 
Silver alloy/gold
plated silver alloy 

2C, 4C 

10' 

5xl07 

1500 Vrms 

3000 Vrms 

(DC) 3, 5,6,12, 
24,48V 

300 mW 

Elk Grove Village, IL Garden Grove, CA 
Tel. (312) 593·8535 Tel. (714) 895·7707 

Richardson, TX Aromat Canada Inc. 
Tel. (214) 235·0415 Mississauga, Ontario 

Capertino, CA 
Tel. (416) 624-3777 

Tel. (408) 446·5000 

• 1500V FCC 
surge satisfied 

• Low profile 
• High sensitivity 
• MBB contacts 

available 

• 

Gold-clad silver 

2C, 4C, 20, 40 

10' 

750Vrms 

l000Vrms 

1000Vrms 

1500V FCC 

(DC) 5, 6, 12, 24, 
48V 

(2C) 300mW 
(4C) 480mW 

Illlllll!111 
2c 

II 
4c 

~ 

• 1500V FCC 
su rge staisfied 

• Thin height 
• 5A contact 

rating 

• 
• 

lC 

2xl0' 

107 

1000Vrms 

2000Vrms 

1500V FCC 

(DC) 3, 5, 6, 12, 
24, 48V 

400mW 

1m 

~ 

Advanced 
switching 

technology. 

For manufacturers' sales offices, see yellow pages 

• Flatpack and 
Lean line 

• OIL terminal 
• Bifurcated 

contacts 

• 
• 

Gold-clad 
Silver nickel 

2C,4C 

2xl07 

l000Vrms 

2000Vrms 

(DC) 5, 6, 12, 
24,48V 

$$i 
2c 

2c 

4c 

4c 

~ 10-

m 
Aromat 
Member of Matsushita Group 

8·1377 



4500 RELAYS 

Selector Chart 

-
!~~<:--1 ?70 

~'~?r 
"'4'/ _~_ ,'/ _ ' 429 -5J ' ,- _ "i" 

" 

• 6PDT Flat- • Patented • Compact size 
pack magnetic • High contact 

• low operating • Compact size system capacity 
power • long life • Safety-oriented • High inrush 

• MBB contacts • Bifurcated design • High dielectric current capa-
available contact withstanding: bility 

5,OOOV 

• • • 
• 

Gold-clatl Gold-clad silver / Silver alloy Silver alloy Silver alloy 
silver nickel silver 

6C,6D lC 2C, 4C, 6C la,lC lC 

5x10S 105 10' 105 105 

5xl07 107 10' 5xl0' 5xl0' 5xlO' 

1000Vrms 1000Vrms 750Vrms 750Vrms 800Vrms l,OOOVrms 

2000Vrms 2000Vrms 1500Vrms 2,OOOVrms 5,OOOVrms 

1250Vrms 

5,OOOV surge 10,OOOV surge 

(DC) 5, 6, 12, 24, 
(DC) 5, 6, 12,24, 48V (DC) 6, 12,24, (DC) 5, 6, 9, 12, (DC) 5, 6, 9, 12, (DC) 6, 12,24, 
48V (AC) 6, 12, 24, 48,60, 110V 24,48V 24,48 V 48V 

48, 115V 
(2C) 

(Single) 720mW (DC) 290mW 
200 t0400mW 
(4C) 400mW 400mW 530mW (-l2) l,600mW (AC) 0.75VA 500 to 700mW 

l,300mW 

• • • mlflW 
.~~:.'_5,:tr 

m\1~::~~~~ 1c 

Ai·1~r.. 
i~~ij::~2iB 

T T T Y T T T ....... 
Note: Meaning of symbol marks : PC board terminal; : Plug-in; ... : Top-mounting; ""': Top-mounting with PC board 

New Providence, NJ Elk Grove Village, IL Garden Grove, CA Advanced m Tel: (201) 464-3550 Tel: (312) 593-8535 Tel: (714) 895-7707 

Marlboro, MA Richardson, TX Aromat Canada Inc. switching 
Tel: (617) 481-1995 Tel: (214) 235-0415 Mississauga, Ontario technology. Orlando, FL Capertino, CA 

Tel: (416) 624-3777 

Tel: (407) 855-1075 Tel: (408) 446-5000 Aromat 
Member of Matsushita Group 

8·1378 For manufacturers' sales offices, see yellow pages EEM 1988 



4500 

• High dielectric 
withstanding 
10,000V surge 

• Large capacity 
8A in compact 
size 

30 A 
20 A 
15 A 
10 A 
8A 
SA 
3A 

Silver alloy 

lC 

• High switching 
capacity 
lOA inrush 
20A steady 

• High contact 
welding resist
ance 

Silver alloy 

la 

• High dielectric 
withstanding: 
10,000V surge 

Silver alloy 

la 2a lalb 

RELAYS 

• High 
capacity 55A 
inrush, 15A 
steady 

• TV -rated type 
available 

Silver alloy 

• High dielectric 
Withstanding: 

I 10,000V surge 
I • High inrush 

resistance 

Silver alloy 

• Small size 
• Ug ht weight 
• Completely water 

tight 
• Automotive 

direct plug-in 

Silver alloy 

la, 1b 

• Flux -resistant 
• Ag-Pd contacts 

type available 

• 

Silver nickel 

(Silver palladium) 

lC,2C 

4500 

la, lb, lC .1 .. X-r;y ~~lY 
~~---.-. -;------------+-~--~.-.+_--... --.-- ---+--- --'--'''--'-'-'-r--.... -------+_-------

105 

10' 

1000Vrms 

2500Vrms 

10,000V surge 

(DC) 5, 6, 12, 24, 
48V 

(Up to DC24V) 
480mW 
(DC48V) 
560mW 

• 
New Providence, NJ 
Tel: (201) 464-3550 

Marlboro, MA 
Tel: (617) 481-1995 

Orlando, FL 
Tel: (407) 855-1075 

EEM 1988 

105 

106 

1,000Vrms 

3,000Vrms 

5,000Vsurge 

(DC) 5, 6, 9, 12, 
24,48V 

0.9W 

Elk Grove Village, IL 
Tel: (312) 593-8535 

Richardson, TX 
Tel: (214) 235-0415 

Capertino, CA 
Tel: (408) 446-5000 

105 

5xl06 

2000Vrms 

4000Vrms 

10,OODV surge 

(DC) 6, 12, 24, 
48V 

(la) 0.9W 
(2a) lW 

,. 

2a,1a1b 

105 

5xl06 

1000Vrms 

2000Vrms 

5,000V surge 

(DC) I.2W 
(AC) 1.3VA 

Garden Grove, CA 
Tel: (714) 895-7707 

Aromat Canada Inc. 
Mississauga, Ontario 
Tel: (416) 624-3777 

105 

5x106 

2000Vrms 

5000Vrms 

10,000V surge 

, (DC) 6, 12, 24, 
. 48, nov 
(AC) 6, 12, 24, 
48,120,220,240V 

(DC) 1.9W 
(AC) 3.2VA 

105 2xl05 

5x105 10' 

500Vrms 500Vrms 

500Vrms 

(DC) 9 12 24V 
I 

(DC) 5, 6, 12, 24, 
5, " 48V 

1.8W 

G-~ 
L __ .J 

(Terminallayoul) 

Advanced 
switching 

technology. 

(1C) 360mW 
(2C) 580mW 

-1c 

-2c 

m 
Aromat 
Member 01 Matsushita Group 

For manufacturers' sales offices, see yellow pages 8'1379 



4500 RELAYS 4500 

Aromat Relay Selector Chart 

New Providence, NJ 
Tel: (201) 464-3550 

Marlboro, MA 
Tel: (617)481-1995 

Orlando, FL 
Tel: (407) 855-1075 

8'1380 

eW ide applica-
tions 

e Long life e V ersatile range 
e Operation display e F oot print com-

• 
Silver nickel 

lC 

10' 

10' 

750Vrms 

1500Vrms 

(DC) 360mW 
(AC) O.9VA 

tllll1l11t 

Elk Grove Village, IL 
1<1: (312) 593-8535 

Richardson, TX 
Tel: (214) 235-0415 

Capertino, CA 
Tel: (408) 446-5000 

Provided patible with 
competitive types 

• 
• 

Gold-clad· Gold-flashed 
silver nickel silver alloy 

4C 

5xl06 

10' 

: PC board terminal; 

Garden Grove, CA 
Tel: (714) 895-7707 

Aromat Canada Inc. 
Mississauga, Ontario 
Tel: (416) 624-3777 

e Large capacity 
e Compact size 
e Foot print com-

patible with 
competitive 

Silver alloy 

(DC) 6, 12,24, 
(AC) 6, 12,24, 

(DC) 0.9 to 1.0W 
(AC) 1.2 to 1.3VA 

e Long life 
• Foot print com-

patible with 
competitive types 

Silver alloy 

2000Vrms 

110V 
115,220,240V 

(DC) 1.5W 
(AC) 2.0VA 

Silver-cadmium-

(DC) 6, 12,24, 
48, 110V 

2c 3c 

"5Nif ·V~ 
29' 

7. 17 17 
286 669 .669 

4c 'J';lfi " .295 

'.,6 "17 17 17 
266 .669.669 .669 

: Top-mounting; .. : Top-mounting with PC board terminals 

Advanced m 
switching 

technology. 

Aromat 
Member of Matsu9hita Group 

For manufacturers' sales offices, see yellow pages EEM 1988 
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• Direct motor 
drive by IC 
output 

• Surge suppre
sian circuit in
corporated 

• Screw terminal 

Silver alloy 

4X, 3X1Y, 2X2Y 

25xl0' 

107 

2,500Vrms 

(DC) 12, 24V 

500mW 

Drilling dimensions for 
mounting screw 

New Providence, NJ 
Tel: (201) 464·3550 

Marlboro, MA 
Tel: (617) 481-1995 

Orlando, FL 
Tel: (407) 855·1075 

EEM 1988 

• Large capacity 
with Form X 
contacts 

Silver-cadmium
oxide 

1 x, 2X, 3X, 4X, 
lX1Y, 2X1Y, 2X2Y, 3X1Y 

2,5x 10' 

10' 

2500Vrms 

2500Vrms 

(AC) 24, 120, 
240V 

5,0 to 6.6VA 

• No heat sink 
required 

• Long life 
• Latching types 

available 

• 
Gold flash 
silver alloy 

la 

107 

107 

HOP5A (Single) (-.L2) 
30D-360mW 
(-L) 150mW 

OA (Single) ( 
24D-280mW 
(-L) 120mW 

RELAYS 

• Both slim and 
flat package 

• Zero-voltage 
turn ON and 
zero-current 
turn OFF 

• No chattering 
or . 

1 pole 

(Input) 
3-28VDC 

Elk Grove Village, IL 
Tel: (312) 593·8535 

Garden Grove, CA 
Tel: (714) 895-7707 

Richardson, TX 
Tel: (214) 235-0415 

Capertino, CA 
Tel: (408) 446-5000 

Aromat Canada Inc. 
Mississ8uga, Ontario 
Tel: (416) 624-3777 

• 2 types of 
isolation zero
cross reed 
relay 

• Triac use for 
load control 

1 pole 

• Slim type 
• Snubber circljit 

integrated 
• Zero-cross and 

nonzero-cross 

1 pole 

I Input terminals. distance 
5.08 mm .200 Inch 

~~I~b~A~~rfCes I 

".1(---
'87"0 

Mounting hole 

Advanced 
switching 

technology. 

For manufacturers' sales offices, see yellow pages 

3~ 
807~ 

• Input and out
put modules 
for interfacing 
between cpu 
and load 

• 4 types: lAC, 
I ODC 

Input modulus (lAC, IOC) 

Output modules 
(OAG,OOC) 

m 
Aromat 
Member of Matsushita Group 

4500 

8'1381 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

62 CROSS REFERENCE 
CARDS 

• . ~ 

ALL NEW with this 
edition of EEM 

GET 
............. -----------------ORGANIZEDI 

Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes;' you probably already 
have the EEM File System. But, if you said "No;' 
you reallyoughtto look intothis simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particu lar needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

TheEEM File System is shipped in one neat pack
age.' The package contains everything you 
need to set up your very own filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will accompany your 
System. 

Don't waste any more ti me. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 



AT.T 

Description 

AT&T's multi-purpose, solid-state relays (MSR) are low-cost bi
directional switches that can replace mechanical relays in many 
applications. These relays are rated at 1500 Vrms of input/output 
isolation and are available in a variety of package configurations. 
Maximum output ratings to 350 volts per pole with maximum cur
rent loads to 200 mA are standard features of these devices. 
Typical applications are telephone switch hook, high-voltage 
testers, industrial controls, triac drivers, and isolation switching. 
The MSRs use GaAIAs LEOs to optically couple the control signal 
to a dielectrically isolated, high-voltage integrated circuit. The 
LH1056AT/AAB/CT and LH1061AB/AAC are UL approved. UL 
approval for the LH1085AT is pending. 

Features 

• Low ON-Resistance 

• Clean, bounce-free switching 

• High solid-state reliability 

• Low power consumption 

• NOise-free operation 

• High-surge capability 

• dv/dt typically better than 500 V/p.s 

• No electromagnetic interference 

Typical Electrical Characteristics TA 25°C 

SPST 

RELAYS 

Parameter LH1056AT/AAB LH1056CT LH1085AT 

Turn-On Time 1.0 ms 1.0 ms 1.0 ms 
LED Current 5 mA 
ILOAD = 37 mA 

Turn-Off Time 0.5 ms 0.5 ms 0.5 ms 
LED Current 5 mA 
ILOAD = 37 mA 

LED On Voltage 10 mA 1.30 V 1.30 V 1.30 V 

ON Resistance 25 mA 30 n 27 n 30 n 
Voltage Breakdown 50 p.A 380 V 380 V 380 V 

Feedthrough Capacitance 24 pF 24 pF 30 pF 

LED Forward Current 
Turn-On 25"C 1.5 mA 1.5 mA 1.5 mA 

70"C 2.5 mA 2.5 mA 2.5 mA 

For additional information, contact your AT&T Account Manager, or call: 

4500 

ANALOG 
High-Voltage Solid State Relays 

OPOT 

LH1061AB/AAC 

2.0 ms 

1.0 ms 

1.30 V 

12 n 
230 V 

35 pF 

1.5 mA 
2.5 mA 

LH10S6A-TypeILH1085AT Functional 
Diagram 

S' 

LH10S6A-TypeILH1085AT Equivalent 
Relay Diagram 

SPST (NORMALLY OPEN) 

I 
S o-----e"(' ~ s' 

~I 
~ 

CONTROL LED 

LH1061ABIAAC Functional Diagram 

S2' 

8 

Control 

S2 

7 

2 

TP 

Sl' 

6 

3 

Control 

Sl 

5 

4 

NC 

LH1061ABIAAC Equivalent Relay 
Diagram 

DPST (NORMALLY OPEN) 

"~~" 
S2 6.....-.oS2' 

s~ 
CONTROL 

o AT&T Microelectronics, Dept. 51AL230230, 555 Union Boulevard, Allentown, PA 18103 1-800-372-2447 (In Canada, 1-800-553-2448) 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1383 
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4500 RELAYS 4500 

Clare Division Products 
GENERAL 

INSfRUMENf 

S= Sealed 
U=UnseaJed 

Breakdown Breakdown S-U=Sealed 
Contact Across Approvals Standard 

Product to Coil Contacts (UL, CSA, (Can Be Supplied 
Name (VDC) (VDC) FCC 68 BSI, Etc.) Unsealed) 

CLARE RELAYS FORM A 8 , 
MRBS 1400 210 YES BSI, PTB 
MRBT 1400 250 YES 
PRMA 1400 250 YES UL, VDE 
OSS3 1000 250 NO 
OSS4 1400 250 YES 
CUPV 2800 350 YES BSI, PTB 
CUP 1 2800 350 YES 
PRME 1000 250 YES 
MRB 1400 250 YES UL 
951 1400 250 NO 
926 1400 250 YES 
MSS2 1400 1400 YES VDE 
MSS4 1400 1400 YES 
MSS6 1000 1400 YES 
CUP6 2800 1400 YES 
CUPS 2800 1400 YES 
MMRB 1400 1400 YES 
HRM 700 1400 YES 
HRB 1400 1400 YES 
851 1400 1400 YES 

CLARE RELAYS FORM C 
PRMA 1400 175 NO 
922 1400 175 NO 
HGZM 1000 1400 YES 
LX 2100 1400 YES UL, CSA 
LM44 2100 1400 YES UL, CSA 
LA 700 700 YES 
LB/LBF 700 700 YES 
LC 700 700 YES 
MHC 1400 1400 YES 
HGJM 1400 1400 YES UL 
HGWM 1400 1400 YES 
HGRM 1400 1400 YES UL 
HGSM 1400 1400 YES 
HGSR 1400 1400 YES 
HGM 1400 1400 YES 
HG 1400 1400 YES 

CLARE REED SWITCHES 
FR 1 
FR2 
MA1 
MH1 
MH2 
MHC 
HGW 
HG 1 

SALES OFFICES 
CLARE DIVISION 
General Instrument Corporation 
120 And rews Road 
Hicksville, LI, NY 11801 
(516) 933-3645 
FAX: 516/433-4412 

350 
350 

1400 
1400 
1400 
1400 
1400 
1400 

CLARE DIVISION 
General Instrument Corporation 
22865 Lake Forest Drive 
EI Taro, CA 92630 
(714) 586-0650 
FAX: 714/586-8905 

S 
U 

S 
S 
S 
SoU 
SoU 

S 

U 
S 
U 
S 
S 
SoU 
SoU 
SoU 

U 

S 
U 
S 

S 
U 
SoU 
SoU 
SoU 

U 
U 
U 
S 
S 
S 
S 
S 
S 
S 
S 

S 
S 
S 
S 
S 
S 
S 
S 

Clare 0 ~vo©@llio(Q)[ru Chart-Relays 

Packaged 
Type 

METAL SPECIAL APPLICATION RELAYS 

METAL SPECIAL APPLICATION RELAYS 

MOLDED 14 PIN DIP RELAYS 

PLASTIC SPECIAL APPLICATION RELAYS 

MOLDED SINGLE IN LINE (SIP) RELAY 

PLASTIC STAGGERED PIN LAYOUT 

PLASTIC STAGGERED PIN LAYOUT 

MOLDED 14 PIN DIP RELAY 

METAL 1.0 X .01 INCH GRID 

MOLDED OTHER CLARE RELAYS 

PLASTIC OTHER CLARE RELAYS 

MOLDED 14 PIN DIP RELAY 

MOLDED SINGLE IN LINE (SIP) RELAY 

PLASTIC 16 PIN DIP RELAY 

PLASTIC STAGGERED PIN LAYOUT 

PLASTIC STAGGERED PIN LAYOUT 

METAL 1.0 X .01 INCH GRID 

METAL SPECIAL APPLICATION RELAYS 

METAL 1.0 X .01 INCH GRID 
MOLDED OTHER CLARE RELAYS 

MOLDED 14 PIN DIP RELAY 
METAL 1.0 X 0.1 INCH GRID 

PLASTIC 16 PIN DIP RELAY 
PLASTIC 16 PIN DIP RELAY 

PLASTIC 16 PIN DIP RELAY 

PLASTIC MULTI POLE RELAY 

PLASTIC MULTI POLE RELAY 
PLASTIC MULTI POLE RELAY 
PLASTIC 1.0 X 0.1 INCH GRID 
METAL OTHER MERCURY WETTED 

METAL OTHER MERCURY WETTED 
METAL OTHER CLARE RELAYS 

METAL OTHER CLARE RELAYS 

METAL OTHER CLARE RELAYS 
METAL OTHER CLARE RELAYS 
METAL OTHER CLARE RELAYS 

GLASS RUTHENIUM DRY REED SWITCH 

GLASS BIFURCATED RUTHENIUM DRY REED SWITCH 

GLASS ALL POSITION MERCURY WETTED REED SWITCH 

GLASS STANDARD FORM A WETTED REED SWITCH 

GLASS SMALL DIAMETER WETTED REED SWITCH 

GLASS MINIATURE MERCURY WETTED REED SWITCH 

GLASS FASTEST MERCURY WETTED REED SWITCH 
GLASS POWER MERCURY WETTED REED SWITCH 

CLARE DIVISION CLARE DIVISION 
General Instrument Corporation 
3101 W. Pratt Avenue 
Chicago, IL 60645 

General Instrument Corporation 
87 Wingold Avenue 
Toronto, Ontario M6B 1 P8 
CANADA (416) 789-7831 
FAX: 416/789-5522 

(312) 262-7700 TX: 210075 
FAX: 312/262-7819 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1385 



SIZE: 
• Diameter 

• Enclosure (max) -
.335 inches (8.51) 

• Base (max) -
.370 inches (9.40) 

• Height (max): 
.280 (7.11) 

CONTACT RATING/ 
ARRANGEMENT: 
• DC Rating: 

• Resistive - low level to 
1 amp/ 28 VDC 

• Contact Resistance: 
• 0.1 ohm max before life 
• 0.2 ohm max after life 

• Contact Arrangement: 
• 2 Form C (DPDT) 

COIL VOLTAGES: 
Coil Voltages 

(Nominal 
VDC) 

5.0 
6.0 
9.0 

12.0 
18.0 
26.5 
30.0 

Coil Resistance 
(ohms +/- 10% 

at 25°C) 

50 
98 

220 
390 
880 

1560 
2500 

FEATURES: 
• Built in accordance with 

MIL-R-39016/9: 
other QPL versions pending 

• All welded construction, 
hermetically sealed 

• State-of-the-art cleaning 
techniques and precious 
metal contact material with 
gold plating 

TMSERIES· 

*Consult CII for other TO-S versions 

I llTMCommunications Instruments, Inc. 
p. O. Box 520 • FairvIew, North Carolina 28730 
(704) 628-1711 • TELEX 577436 • FAX (704) 628-1439 
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EEM 1988 

TCSERIES* 

*Consuit CII for other 0.100 grid versions 

SIZE: 
• Width & Depth: 

• Enclosure (sq. max) -
.335 inches (8.51) 

• Base (sq. max) -
.370 inches (9.40) 

• Height (max): 
.275 (6.99) 

CONTACT RATING/ 
ARRANGEMENT: 
• DC Rating: 

• Resistive - low level to 
1 amp/ 28 VDC 

• Contact Resistance: 
.0.1 ohm max before life 
• 0.2 ohm max after life 

• Contact Arrangement: 
• 2 Form C (DPDT) 

COIL VOLTAGES: 
Coil Voltages Coil Resistance 

(Nominal (ohms +/- 10% 
VDC) at 25°C) 

5.0 50 
6.0 98 
9.0 220 

12.0 390 
18.0 880 
26.5 1560 

FEATURES: 
• Built in accordance with 

MIL-R-39016/17: 
other QPL versions pending 

• All welded construction, 
hermetically sealed 

• State-of-the-art cleaning 
techniques and precious 
metal contact material with 
gold plating 

IllTMCommunications Instruments, Inc. 
P. O. Box 520 • Fairview, North Carolina 28730 
(704) 628-1711 • TELEX 577436 • FAX (704) 628-1439 

For manufacturers' sales offices, see yellow pages e·1387 



RELAY 

HFW 
(Standard 
Sensitivity) 

HFW4A 
(4 Amp Rating) 

HMS 
(Sensitive Series) 

HMB 

8-1388 

H- .410 
(10 

0- .410 
(10.41) 

w- .810 
(20.57) 

H- .410 
(10.41) 

0- .410 
(10.41) 

w- .810 
(20.57) 

H- .410 
(10.41) 

0- .410 
(10.41) 

w- .810 
(20.57) 

H-

• Low Level 
to 3.0 Amps 

• 1 Form C, 
2 Form C 
2 Form B, 
2 FormA 

• Low Level 
to 4.0 Amps 

• 1 Form C, 
2 FormC 
2 Form B, 
2 FormA 

• Low Level 
to 2.0 Amps 

• 1 Form C, 
2 Form C 
2 Form B, 
2 FormA 

• Low Level 
to 3.0 Amps 

• 1 Form C, 
2 Form C 
2 Form B, 
2 Form A 

5 to 
48.0VDC 

5 to 
48.0VDC 

5 to 
36.0VDC 

6 to 
26.5 VDC 

• Welded, hermetically sealed enclosures 
• Low contact resistance 
• Sensitive version available 
• Excellent RF switching 
• Ambient temp rating -65°C to + 125°C 
• Qualified to MlL-R-39016/6 level L, M & P 

(Request Brochure HFW 87) 

• Welded, hermetically sealed enclosures 
• Low contact resistance 
• Excellent RF switching 
• Ambient temp rating -65°C to + 85°C 
• Designed to MlL-R-39016 

(Request Brochure HFW 87) 

• Welded, hermetically sealed enclosures 
• Low contact resistance 
• Energy-saving 100/125 milliwatt sensitivity 
• Excellent RF switching 
• Ambient temp rating -65°C to + 125°C 
• Qualified to MlL-R-39016/44 level L, M & P 

(Request Brochure HFW 87) 

• Welded, hermetically sealed enclosures 
• Low contact resistance 
• Bifilar transient suppression 
• Excellent RF switching 
• Ambient temp rating -:-Q5°C to + 125°C 
• Qualified to MlL-R-39016/22 level L, M & P 

(Request Brochure HFW 87) 

For manufacturers' sales offices, see yellow pages EEM 1988 



RELAY 

H- AlO 
• Welded, hermetically sealed enclosures 

~ 
(10.4 • Low Level • Low contact resistance 

0- .410 to 2.0 Amps 5 to • Single or dual latch version 

48.0 VDC • Excellent RF switching (10.41) .2 Form C, • Qualified to MIL-R-39016/45 level L, M 

w- .810 (DPDT) (Request Brochure HFW 87) 

(20.57) 

LS 
(Latching Series) 

H- .410 
(10.41) • Low Level • Welded, hermetically sealed enclosures 

• Low contact resistance 

r~ 0- .410 to 2.0 Amps 6 to • Four pole design 

(10.41) .4 Form C 26.5 VDC • Ambient temp rating -65°C to + 125°C 

lnni111 • Qualified to MIL-R-39016/40 level L, M 

w- .810 (4PDT) (Request Brochure HFW 87) 

(20.57) 

5R 
(4 Pole Version) 

H- .410 
(10.41) • Low Level • Welded, hermetically sealed enclosures 

-0 AlO to 2.0 Amps 6 to • Low contact resistance 
D- • Six pole hi-density design 

(10.41) .6 Form C, 26.5 VDC • Ambient temp rating -65°C to + 125°C 
• Designed to MIL-R-39016 w- .810 (6PDT) (Request Brochure HFW 87) 

(20.57) 

55 
(6 Pole Version) 

H- .410 
(10.41) • Low Level • Welded, hermetically sealed enclosures 

.410 to 10 Amps 6 to • Low contact resistance 
~ D- • Unique hi-current design package 

(10.41) • 1 Form C, 
26.5 VDC • Ambient temp rating -65°C to + 125°C 

• Designed to MIL-R-39016 

w- .810 (SPOT) (Request Brochure HFW 87) 

(20.57) 

C-IOAMP 
I' • . ---til T'" Communications Instruments, Inc. 

P. O. Box 520 • Fairview, North Carolina 28730 
(704) 628-1711 • TELEX 577436 • FAX (704) 628-1439 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1389 



PF 
10 Amp 
Power 
Relay 

SF 
40MW 
Sensitive 
Relay 

8·1390 

D-

.875 
(22.23)* 

.400 
(10.16) 

.800 
(20.32) 

.875 
(22.23) 

.400 
(10.16) 

.800 
(20.32) 

w-

H-

D· 

• Low Level 
to 3.0 Amps 

• 1 Form C, 2 Form C 
2 Form B, 2 Form A 

• Low Level 
to 5.0 Amps 

• 1 Form C, 2 Form C 
2 Form B, 2 Form A 

• Low Level 
to 3.0 Amps 

• 1 Form C, 2 Form C 
2 Form B, 2 Form A 

• RF Contacts-
Up to 75 Watts 

• 1 Form C, 2 Form C 

• Low Level 
to 10.0 Amps 

• 1 Form C, 2 Form C 
2 Form B, 2 Form A 

• Low Level 
to 1.0 Amps 

• 1 Form C, 2 Form C 
2 Form B, 2 Form A 

• Low Level 
to 2.0 Amps 

• 1 Form C, 2 Form C 
2 Form B, 2 Form A 

• Low Level 
to 2.0 Amps 

• 4 Form C, 6 Form C 

6.3 to 
110.0VDC 

6.3 to 
110.0VDC 

6.3 to 
110.0VDC 

12.0 to 
26.5 VDC 

6.0 to 
115.0 VDC 

3.5 to 
53.0VDC 

1.8 to 
40.0VDC 

26.5 VDC 

For manufacturers' sales offices, see yellow pages 

• Welded, hermetically sealed enclosures 
• Low contact resistance 
• Sensitive version available 
• Excellent RF switching 
• Ambient temp rating -65°C to + 125°C 
• Qualified to MIL-R-5757/10 

(Request Data Sheet FW-85) 

• Welded, hermetically sealed enclosures 
• Low contact resistance 
• 5.0 Amp version of FW 
• Excellent RF switching 
• Ambient temp rating -65°C to + 125°C 
• Designed to MIL-R-5757 

(Request Data Sheet FW-85) 

• Welded, hermetically sealed enclosures 
• Low contact resistance 
• One and two coil operation 
• Excellent RF switching 
• Ambient temp ratillg -65°C to + 125°C 
• Designed to MIL·R·5757 

• Hermetically sealed enclosures 
• RF switch to 1000 MHz 
• Meets applicable portions of MIL-R-5757 

and MIL-S-3928 
• Terminates with coax cable 

or LEPRNCON connectors 
(Request Data Sheet 153/95-85) 

• Welded, hermetically sealed enclosures 
• Very low contact resistance 
• Package volume. 72 cubic inch 
• Excellent RF switching 
• Ambient temp rating -65°C to + 125°C 
• Designed to MIL-R-5757/23 & 28 

(Request Data Sheet PF-85) 

• Hermetically sealed enclosures 
• Low contact resistance 
• Total volume only .046 cubic inch 
• Excellent RF switching 
• Ambient temp rating -65°C to + 125°C 
• Qualified to MIL-R-39016/34, L & M level 

(Request Data Sheet MF-84) 

• Welded, hermetically sealed enclosures 
• Low contact resistance 
• 40 milliwatt sensitivity 
• Excellent RF switching 
• Ambient temp rating -65°C to + 125°C 
• Designed to MIL-R·5757/13 

(Request Data Sheet SF-85) 

• Welded, hermetically sealed enclosures 
• Low contact resistance 
• Optional all-welded construction 
• 100G Shock 
• Ambient temp rating -65°C to + 125°C 
• Qualified to MIL-R-5757/1 & 7 

(Request Data Sheet RD-83) 

EEM 1988 



RELAY SIZE CONTACT RATING/ COIL FEATURES (Case Size) CONFIGURATION VOLTAGES 

• Low Level • Bifurcated contacts gold clad 

H- .410 (microwatts) 3VDC silver-palladium. 
• Rated for low level to 2.0 Amp switching. 

(10.41)* up to 2.0 Amps 5VDC • Mount six relays per square inch. 

24VDC • Long Life-Mechanical 100 million ops. 

D- .394 6VDC • High shock/high vibration resistance. 

(10.0) • 2 Form C (DPDT) 12VDC • .1 inch (2.54 mm) footprint. 
• Fast operate and release time. 

w- .394 1 Form C (SPDT) 24VDC • Low contact resistance. 

MM 1 Form A (SPNO) • UL recognized. File #E90612 
(10.0) 48VDC • Completely sealed 

(2 Amp Series) 
2 Form A (DPNO) (Request Data Sheet MM·87) 

H- .390 
• Low Level 

3VDC 
(9.9) (microwatts) 5VDC • Single Cross Bar Ag Pd Gold Cap 

D- .287 up to 1.0 Amps 6VDC • Completely Sealed 
• Contact Rating Low Level to 1.0 Amp 

(7.3) 24VDC 9VDC @28VDC 

w- .406 • 1 Form C (SPDT) 12VDC 
• Meets FCC Part 68 1500 V on Request 

(Request Data Sheet MN·87) 

MN (10.3) 24VDC 

• Two form C bifurcated contacts gold clad 

. 460 5VDC 
silver-palladium . 

• Low Level • Standard and high sensitivity models. 

(11.7) (microwatts) 6VDC • Completely sealed. 
• Contact rating from low level to 2.0 Amps 

.381 up to 2.0 Amps 9VDC switching-3.0 Amps carry. 

(9.7) 24VDC 12VDC 
• Super clean construction - inert gas filled. 
• Designed for low contact resistance and 

w- .787 .2 Form C 24VDC 
contact resistance stability during life. 

(DPDT) • UL recognized. File #E90612 

(20.0) 48VDC • Conforms to FCC Part 68, 1500V peak 
• CSA approved #LR65354-1. 

(Request Data Sheet 

3VDC • High reliability switching at low cost. 

.413 5VDC 
• Standard and high sensitivity models. 

• Low Level • Gold clad silver-palladium contacts. 
(l0.5) 

(microwatts) 6VDC • Low contact resistance. 

. 413 • High shock and high vibration resistance . 

Up to 2.0 Amps 9VDC • Super clean construction-inert gas filled. 

(10.5) 24VDC 12VDC 
• Low level to 2.0 Amps contact switching-

3.0 Amps carry. 

w- .606 • 1 Form C (SPDT) 24VDC 
• UL recognized. File #E90612 

(15.4) • .. SA approved #LR65354-1. 

48VDC (Request Data Sheet MS-85) 

• Low Level • Low profile. 
.45 (microwatts) 5VDC 

• Stands only .45 inches (11.5 mm) high. 

(11.5) 
• Long life: 100,000,000 mechanical operations. 

Up to 2.0 Amps 6VDC 
1,000,000 operations at 1.0 Amps. 

1.20 24VDC • Environment sealed. 

9VDC • Designed for low contact resistance and 

(30.5) .4 Form C(4PDT) contact stability during life. 

4 Form D(4PDT)** 12VDC • Contact rating: From low level to 2.0 Amps 
.96 switching-3.0 Amps carry. 

(24.5) [2 Form C(DPDT) 24VDC • UL recognized. File #E90612. 

2 Form D(DPDT)** 48VDC 
• Conforms to FCC Part 68, 1500V peak 
• CSA approved #LR65354-1. 

(Request Data Sheet MP·4-86) 

EEM 1988 For manufacturers' sales offices, see yellow pages 



RELAY 

MA I (4 Pole) 

II MB 
(6 Pole) 

MC 
(12 Pole) 

C 

J 

R ~. 

SIZE CONTACT RATiNG/ COIL 
(Case Size) CONFIGURATION VOLTAGES 

H-1.070 
L-1.200 
W-0.750 

• Low Level 

H-1.070 
(microwatts) 6VDC 
to 2.0 Amps 12VDC 

L-1.200 28VDC 24VDC 
W-l.OOO • MA-4 pole 48VDC 

MB-6 pole 60VDC 

H-1.230 
MC-12 pole 

L-1.200 
W-l.OOO 

Variable • Low Level 
to 10.0 Amps 

• Contact 
Arrangements: 
Long frame: 6 to 

Variable 250VDC Up to 8 Form C 
Medium frame: 
Up to 8 Form C 
Short frame: 

Variable up to 4 Form C 

Stepping Switches 

Variable 
• Point variations: 

10 to 52 point 
operation 

• Contact rating: 
0.1 Amp 
@H5VAC 
or30VDC 
resistive 
Carry: 3.0 Amps 

6 to 
HOVDC 

FEATURES 

• 4, 6 & 12 poles available 
• Bifurcated contacts 
• Low cost 
• PCB or plug-in mounting 

(Request Data Sheet MNMB-85) 

• Optional hermetic sealing 
• AC or DC operation 
• Fast operate and fast release times 
• Variety of accessories 
• Ambient temp rating -55°C to + 85°C 
• Custom designs available 

(Request Catalog 502) 

• Optional sealing 
• Insulation resistance 109 Q at 500 VDC 
• Fast operate and fast release times 
• Variety of switch mounting accessories 
• Operating temperature -O°C to + 85°C 
• Custom designs available 

(Request Catalog 601) 

For manufacturers' sales offices,see yellow pages 



4500 RELAYS 

• Build to Print 
• Custom Made 
• Unique Applications 
• Replacement/ Alternative Design 
• Specialized Testing 
• RF Switching 
• Industrial/Commercial/Military 
• High Shock 
• High Vibration 
• Extreme Temperatures 

Application Engineering 
Communications Instruments Application Engineering Department can provide 
technical and design assistance in the selection of the ideal relay for your 
application. This includes design modification, prototypes or special mounting 
configurations. Our technical staff is ready to help you get the most for your 
investment in Communications Instruments broad line of relays. 

Relays Qualified to MIL-SPEC 

CII relays are qualified to the following Military Specifications for 
electromechanical relays. 
MILR39016/6 Half size, DPDT, low level to 2 Amps 
MILR39016/22 Half size, DPDT, low level to 2 Amps, bifilar coil 
MILR39016/34 One sixth size, DPDT, low level to 1 Amp 
MILR39016/40 Half size, 4PDT, low level to 2 Amps 
MILR39016/44 Half size, DPDT, low level to 2 Amps, 100/125 MW 
MILR39016/45 Half size, DPDT, low level to 2 Amps, latching 
MILR5757/1-026 Full size, 6PDT, low level to 2 Amps 
MILR5757/7-003 Full size, 4PDT, low level to 2 Amps 
MILR5757/1O Full size, DPDT, low level to 2 Amps 

.II™ Communications Instruments, Inc. 
p. o. Box 520 • Fairview, North Carolina 28730 
(704) 628-1711 • TELEX577436 • FAX (704) 628-1439 

For manufacturers' sales offices, see yellow pages 
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4500 

• OPEN STYLES 
• HIGH VOLTAGE 
• MOLDED IC COMPATIBLE 
• EPOXY OR METAL HOUSINGS 

, REED RELAYS TO MIL. SPECS . 

• FULLY OR PARTIALLY ENCAPSULATED 

RELAYS 4500 

Introducing 

"REEDLA YS" 
The Reed Relay 
Division of C.C.I. 

• CHOICE OF 5 DIFFERENT FORM A & 4 DIFFERENT 
FORM C SWITCHES 

QUALITY 
INTEGRITY 

RELIABILI 

NOW SPECIALIZING 
IN ALL 

DISCONTINUED 
TYPES AND BRANDS 

OF MERCURY 
REED .RELAYS 

Introducing our "0" series, fully moulded 
D.I.P. compatible relay. Also formed sur
face mounting. 

DIP SERIES-
UP TO 6 FORM "A" OR 4 FORM "C". 

~ HP (Also 101, 201, 301, & 401 Series) .,'> 
LOW PROFILE REED RELAY, MECHANICAL & ELECTRICAL 
REPLACEMENT FOR IBM 766 SERIES PLUG-IN, REPLACE 
REEDS, NO TOOLS-NO SOLDERING 

CALL OR WRITE FOR SALES REPRESE~TATIVE OR CATALOGUE 

C COMPUTER COMPONENTS INC. 
· ... 629 FIFTH AVENUE, PELHAM, NEW YORK 10803 • (914) 738-1611 • FAX (914) 738-6706 

B-1394 .For manufacturers' sales offices, see yellow pages EEM 1988 



4500 RELAYS 4500 

COTO REED RELAYS 
IMPROVE 
PERFORMANCE 
ACROSS THE BOARD. 

Our chart proves it! We're committed to providing 
you with the most up-t6-date, reliable relays possi
ble. Were also committed to giving you whatever 
technical and applications support you need. 

Were known for consistent products because of 
our advanced manufacturing capabilities that 
include extensive automation, well-established 
SPC procedures and computer-assisted product 
testing. 

We also do more reed relay R&D than any other 
manufacturer in the world to assure that the relays 
we offer you tomorrow will keep pace with the 
requirements of your products and systems. 

Find what you need on the chart and call one of 
our distributors. If you have a special requirement, 
call us in Providence at (401) 943-2686. 

COTO 

,- ." ". .- " Dimensions .810x.210x 1400x.250x 750x400x .960x400x .815x415x 
(in LxWxH) .225 .280 .280 .350 475 
Series 2200 2400 2600 2700 2800 

2900 Miniature DIP Hg-wetted Miniature 
Microminiature DIP 

Applications ATE, 50 n Trans- ATE. Tele- ATE, High ATE, Laser High perform-
mission line, phone switch- reliability DIP trimming ance replace-
Large matrices ing, Modems systems, mentfor 

Motor control Thermosen 
DM2C, D2C 

Contact 1A,1Cdry 1A, 1C dry 1A, 18, 1C, 1A,1C 2C, dry 
Configuration 1A Hg-wetted 1A Hg-wetted 2Adry Mercury 

wetted 

Contact Up to 400 V peak Up to 1500 V Up to 400 V 1000 V peak 250 V peak 
dielectric peak peak 
Strength 
Typical Low 1Adry; 1Adry, 1Adry, 
Life Level 5x108 typical 5x108 typical 5x10' typical 10' 101 

Rated 
Load 107 typical 101 typical 101 typical 10' typical 10' 

Coil Voltage 5,12 5,12 5,12 5,12,24 5,12,24 

Features Small Size, 50 n High voltage Full magnetic Form C, Form Reed Relay 
transmission line & power shielding with A mercury- with electro-
switching available. DIP footprint wetted in DIP mechanical 
Ultra-fast Telephone 500 jJ.sec footprint footprint 
switching time switching switching Diode option Hermetically-
(500 jJ.sec typ). Electrostatic time. 1 Amp sealed 
Low power shielding. Low power switching. contacts. 
(150mW). Low power Electrostatic Electrostatic 
Electrostatic shielding. shield. 
coaXial shields Diode option. 
available. 

--1.200x.660x 
460 
3200,3400, 
3500 Low-
thermal EMF 

Low thermal 
EM~ data 
acquisition, 
Thermo-
couple, RTD, 
transducer 
inputs 

1A, 2A, 3A, 18 
High voltage 
Dry contacts 

Upto 1000V 
peak 

2Adry; 
5x108 typical 

10 7 typical 

5,12 

Low thermal 
EMF 
capabilities 
200 nV-5 jJ.V 
High isolation 
1012 ntyp. 
High com-
mon-mode 
rejection 

CORPORATION 
55 Dupont Drive, Providence, R.I. 02907 

(401) 943-2686 TWX 710-381-8016 

A!II~/ 
;: -- , ,~ 
.925nom.x 1.190x.500x .760x.200x .750x.240x 
.500x.375 .375 .300 .245 
4000 7000 9000 9200 
4200 Miniature SIP SMD 
Low cost 

Modems, ATE, Electrical 50 n trans- ATE, Modem 
Telephone test eqUipment, mission line, applications, 
switching, Medicallnstru- ATE, Large Process control, 
ATE, Security mentation, Tele- matrices, 50 n transmis-
systems, phone applica- Telephone sion line, 
General- tions, General- switching, Surface 
purpose purpose Modems mountable 

1A, 1C, 2A, 2C, 1A to 4A dry, 1 Adry- 1 Adry 
18 high voltage, LOW-level to 
Dry and Hg-wet- power loads 
1 A Hg-wetted ted 1C t03C, 

dry 1A latch, 
dry 

Up to 1200 V Up to 1200 V 250 V peak 250 V peak . 
peak peak 

1Adry; 1Adry; 
1x108 typical 5x108 typical 5x108 typical 5x108 typical 

10' 107 typical 107 typical 10 7 typical 

5,6,12,24 5,12,24 5,12 5,12 

Electrostatic Electrostatic Automated 50n transmission 
& magnetic shield available. assembly line switching. 
shields. Diode available. methods. Electrostatic I 
Flame retard- lO"xO.1" grid Diode coaxial shield. 
ant case available. Automated SMT 
Fully sealed. Thermoset construction. 
Low power epoxy on Thermoset epoxy 
Low cost. lead-frame on lead-frame 

construction. construction. 
0.200" "J", gull Wing, 
NARROW axial and radial 
Electrostatic I terminals 
coaxial shield available. 

Common features Fully encapsulated, full magnetic shielding except for 9000, 9200, wave solderable, pc mountable, imperVIous to both aqueous and chemical cleaning 

NORTHERN CALIFORNIA 
Tesco Inc. Saratoga 
(408) 253-1900 
Outside CA (800) 621-0854 x285 

SOUTHERN CALIFORNIA 
Master Distributors 
Santa Monica 
(213) 452-1229 
Outside CA (800) 421-8153 

EEM 1988 

COLORADO 
Spectrum Distribution, Inc. 
Denver, (303) 480-9991 

TEXAS, OKLAHOMA 
Altair Company 
Dalfas, (214) 231-5166 

MIDWEST AND EAST 
Allied Electronics 
1-800-433-5700 

EUROPE 
Rhopoint Ltd. 
Oxted, Surrey UK 
0883717988 
Tefex 957094 

For manufacturers' sales offices, see yellow pages 

JAPAN 
Jepico Corp., Tokyo 
033480611 

SINGAPORE 
3D Industrial Electronics 
657483162 

e-1395 



4500 

CrlYi:lOIVl 
COMPANY 

2.5 TO 90 AMP, 
120,240 AND 480 VAC 
SCR AC OUTPUT, 
PANEL MOUNT 
SOLID-STATE RELAYS 

RELAYS 

SOLID-STATE RELAYS 
AND INPUT/OUTPUT SWITCHES 

General Specifications 
Isolation Voltage: 4000 VAC Std. (Input to Output) 
Operating Temperature Range: - 30°C to SO°C. UL and CSA 
DC Input Control Models 

4500 

Control Signal Range .......... , ................. :3-32 VDC 
Must Operate Voltage ........................... 3 VDC Max 
Must Release Voltage ............................ 1 VDC Min 
Input Current .......................... .4 mA max @ 5 VDC 
AC Input Control Models 
Control Signal Range ....... ; ................... 90-2S0 VAC 
Must Operate Voltage .......................•.... 90 VAC Max 

These Crydom SSRs make it possible to switch AC power loads up to 
47 kw. Output circuit consists Of inverse-parallel (back-to-back) dual 
SCRs to meet the most demanding requirements. Features include 
zero voltage switching, phase control and normally closed models 
available. 

Must Release Voltage ........................... 10 VAC Min 
Input Current. ......................... 2 mA max @ 120 VAC 

DC Control Models - SCR Output 

Max. Load One-Cycle 
Crydom Line Current, Surge, 
Model VAC Amps Amps 

AC Control Models - SCR Output No. (47·63 Hz) (RMS) (PK) 

Max. Load 
Crydom Line Current, 
Model VAC Amps 

No. (47-63 Hz) (RMS) 

A1202 24·140 2.5 
A1210 24·140 10 
A1225 24·140 25 
A1240 24·140 40 
A2402 48·280 2.5 
A2410 48·280 10 
A2425 48·280 25 
A2440 48·280 40 
A2450 48·280 50 
A2475 48·280 75 
A4808 80·530 8 
A4812 80·530 12 
A4825 80·530 25 
A4840 80·530 40 
A4875 80·530 75 
A4890 80·530 90 

8T090AMP, 
48-530 AND 48-660 VAC 
AC OUTPUT SOLID-STATE RELAYS 
1000-1200V BLOCKING 

The highest power rated SSRs, up to 59 kw, 
4000V of isolation with the highest available 
blocking voltages (1.2 KV) below which the 
SSRs will not mist rigger. The wide margin 
between operating and blocking voltages 
permits the proper use of transient suppres
sion (MOV) devices on the 4S0V line. Fea
tures include high dv/dt and zero voltage 
switching. 

General Specifications 
Control Signal Range "C", "WD" 4 to 32 VDC 

"CD" .... .4 to S VDC 
"CIl\, ... 90 to 140 VAC 

Input Current @ 5 VDC ....... 15 mA max. 
Isolation Voltage 50/60 Hz ... .4000 VRMS 
Operating Temperature Range.O°C to SO°C 

Crydom Line Max. Load One Cycle 
Model VAC Current Surge 

No. (47-63 Hz) Amps (RMS) Amps (pk) 

D4808C 48·530 8 72 
D4812C 48·530 12 140 
D4825C 48·530 25 250 
D4850C 48·530 50 625 
D4875C 48·530 75 1000 
D4890C 48·530 90 1200 

H10CD4850 48·660 50 625 
H10CD4890 48·660 90 1200 
H10CA4850 48·660 50 625 
Hl0CA4890 48·660 90 1200 
H12CD4850 48·660 50 625 
H12CD4890 48·660 90 1200 
H12CA4850 48·660 50 625 
H12CA4890 48·660 90 1200 
H10WD4850 48·660 50 625 
H10WD4890 48·660 90 1200 
H12WD4850 48·660 50 625 
H12WD4890 48·660 90 1200 

One-Cycle 
Surge, 
Amps 
(PK) 

D1202 24·140 2.5 22.5 
D1210 24·140 10 120 
D1225 24·140 25 250 
D1240 24·140 40 625 
D2402 48·280 2.5 22.5 

22.5 
120 
250 
625 

22.5 
120 
250 
625 
625 

1000 
72 

140 

D2410 48·280 10 120 
D2425 48·280 25 250 
D2440 48·280 40 625 
D2450 48·280 50 625 
D2475 48·280 75 1000 
D4808 80·530 8 72 
D4812 80·530 12 140 
D4825 80·530 25 250 
D4840 80·530 40 400 
D4850 80·530 50 625 
D4875 80·530 75 1000 
D4890 80·530 90 1200 

250 
400 ADDITIONAL DC INPUT MODELS AVAILABLE: 

1000 
1200 

7.0 TO 40 AMP, 

"NORMALLY CLOSED" . 
"NON·ZERO SWITCH". 
"400 Hz" . 

100 TO 500 VDC CMOS 
DC INPUT SOLID STATE RELAYS 

This new Crydom series of DC power SSRs 
incorporates a power MOSFET as the output 
device in the classic Crydom package. The 
input can be driven from most logic circuits, 
requiring less than 1.6 mA at 5 VDC. 

General Specifications 
Control Signal Range ...... 3.5 to 32 VDC 
Input Current @ 5 VDC ...... 1.6 mA max. 
Isolation Voltage 50/60 Hz .... 2500 VRMS 
Operating Temperature Range.O°C to SO°C 

One·Cycle 
Crydom Max. Load Surge 
Model Line Current @ Amps 

No. VDC 40·C Amps (PK) 

01007 0·100 7.0 15 
D1D12 0·100 12 28 
D1020 0·100 20 42 
01D40 0·100 40 106 
02D07 0·200 7.0 22 
D2D12 0·200 12 27 

. D4D07 0·400 7.0 17 
D4D12 0·400 12 36 
D5D07 0·.500 7.0 19 
D5D10 0·500 10 29 

10 TO 75 AMP, 

.-B SUFFIX 
.-10 SUFFIX 
.-4SUFFIX 

120-240V DC CONTROLLED, 
AC OUTPUT SSRs FEATURE 
IC FIRING CIRCUITS TO BOOST 
RELIABILITY AND PERFORMANCE 
Combining integrated circuit technology and 
the proven Crydom series 1 high power dissi
pation output system results in superior 
SSRs. The reduction of control circuit com
ponents from 22 to 3 greatly increases life 
and reliability. 
SCROUTPUT 

Crydom Input Output Ratings 
Model Control Load Volls 

No. Voltage Current (RMS) 

CSD2410 3.5·15 VOC 10A 1201240 
CSD2425 3.5·15 VDC 25A 1201240 
CSD2440 3.5·15 VDC 40A 1201240 
CSD2450 3.5·15 VDe 50A 1201240 
CSD2475 3.5·15 VDe 75A 1201240 
CSE2410 15·32 VDe 10A 1201240 
CSE2425 15·32 VDe 25A 1201240 
eSE2450 15·32 VDe 50A 1201240 

TRIAC OUTPUT 

SERIES 1-HEATSINK SELECTION GUIDE 

Maximum Maximum 
Operating Crydom Ambient 

Current Heatsink Temperature 
(SSR Rating) Type (@ Max. Current) 

10A HS-1 25°C 
10A HS-2 40°C 
25A HS-2 25°C 
50A HE-54 40°C 

CRYDOM COMPANY; 17215 Studebaker. Rd., Cerntos, CA 90701 • Phone (213) 865·3536 • Fax: (213) 865·3318 
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5 THRU 25 AMP/120 AND 240 VAC 
TRIAC AC OUTPUT SOUD-STATE RELAYS 
Crydom Triac SSRs are quality-made devices designed for general 
purpose switching applications where performance requirements are 
less demanding than those offered by SCR output types. 

General Specifications 
Control Signal Range . 
Input Current .. 

Isolation Voltage .. ' .. 
Oper. Temp. Range .... 

DC Input 
3 to 32 VOC 

4mA@ 
5VOC 

4000VRMS 
- 30°C to 

80°C 

TIME DELAY RELAYS 48 TO 280 VAC, 
10,25 OR 50 AMP 2 TIMING RANGES 

AC Input 
90 to 2BO VAC 

2mA@ 
120 VAC 

4000 VRMS 
- 30°C to 

BO°C 

Standard series 1 relay with built-in Time Delay. (External 
resistor for 0 to 10 Megohm.) 

General Specifications 
Control Voltage Range_ . . . . . . . . . . . . . . . _ .3.5 to 15 VOC 
Timing Range ::OSO:: . _ . . . ............ 0.1 to B3 sec 
Timing Range OLD .............. . .. 1.6 to 1330 sec 

Crydom Max Load One-Cycle 
Model Current, Amps Surge Amps 

No. (pk) (pk) 

0502410 10 120 
0502425 25 250 
0502450 50 625 
OLD241O 10 120 
OL02425 25 250 
OLD2450 50 625 

DUAL & QUAD SOUD STATE RELAYS 
24-280 VAC 

These space saving and cost saving "dual" and "quad" 
series provide two (2) or four (4) totally independent AC 
output solid state relays in a single Series 1 package. The 
"dual" types employ inverse parallel SCR outputs and are 
available in 25 AMP and 40 AMP models. The "quad" 
types have triac outputs. Protection is provided by an 
internal dv/dt snubber network across the output switch 
which restricts the rate of rise of most voltage transients to 
within acceptable limits. Features include 2500VRMS 
optical isolation, zero voltage turn-on and zero current 
turn-off of the load. Random voltage turn-on units (- 10 
suffix) are also available for phase control applications. 

These series are ideal when multiple SSR's are required 
for interfacing between the logic output of TTL, HTL, MOS 
or microprocessor circuits and AC loads such as motors, 
heaters, lamps, solenoids and transformers. 

SOLID-STATE RELAYS 
AND INPUT/OUTPUT SWITCHES 

DC Control Models-Traic Output 

Crydom Max. Load One-Cycle 
Model Line VAC Current, Surge, 

No. (47-63 Hz) Amps (RMS) Amps (PK) 

T01210 24-140 10 100 
TD1225' 24-140 25 250 
T0241O' 48-280 10 100 
T02425 48·280 25 250 
T04825 80-530 25 250 

AC Control Models-Triac Output 

TA1210 24-140 10 100 
TA1225 24-140 25 250 
TA241 0 48-280 10 100 
TA2425 48-280 25 250 
TA4825 80-530 25 250 

SOFT-START POWER MODULES/RELAYS 
90-140 AND 180-280 VAC 10 TO 75 AMPS 
A control module is used in combination with a Crydom 
phase control relay to provide gradual applicaton of power 
to the load. 

General Specifications: All models_ 
Input Operate Voltage Range _ .................. 3_5 to 10 VOC 
Minimum Release Voltage ....... _ .................... 1 VOC 
Input Current @ 5 VOC ...................... _ .. _ . _ .. 1.6 mA 

Crydom output 
Model Voltage Max Load 

No. Range VAC Current Amps 

1085T120 90-140 10 
2555T120 90-140 25 
4055T120 90-140 40 
1055T240 180-280 10 
2585T240 180-280 25 
4085T240 180-280 40 
7555T240 180-280 75 

25, 40 AMP Dual-SCR Output 
20 AMP Quad-Triac Output 

General Specifications 
Isolation Voltage: ................................ 2500 VAC 
Temperature Range: 

Storage ................................ - 40°C to 120°C 
Operating: ............................... - 30°C to BO°C 

Weight: ................................. 3.5 oz. (98G) Max. 
Control Signal Range ............................ .4-15 VOC 
MU5t Operate Voltage .......................... .4 VOC Max. 
Must Release Voltage .................. , ........ 1 VOC Min. 
Input Current _ ............................... 34 mAOC Max. 
Off-State dv/dt. ............................. 200V/usec Min. 

DUAL-SCR OUTPUT UL Recognized, CSA Certified 

Max. Load One-Cycle 
Crydom Line Current Surge 
Model VAC Amps (RMS) Amps (PK) Switching 

No. (47-70 Hz) (Per Section) (Per Section) Mode 

024250 24-280 25 350 Zero 
024250-10 24-280 25 350 Non-Zero 
024400 24-280 40 500 Zero 
024400-10 24-280 40 500 Non-Zero 

QUAD-TRIAC OUTPUT UL Recognized, CSA Pending 

CRYDOM COMPANY: 17215 Studebaker Rd. Cerritos, CA 90701 • Phone:(213)865-3536 • Fax:(213)865-3318 
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8 AMPS, 120 AND 240 VAC 
AC OUTPUT, PANEL MOUNT 
SOLID-STATE RELAYS 
The Crydom Series 2 solid-state relays com
bine small size, zero voltage switching and 
high current rating in a package designed for 
heat sink or panel mounting. Standard 
0.187" push-on terminals allow quick con
nection and are positioned to provide maxi
mum isolation between control and power 
circuits. 

General Specifications 
Control Signal Range ........ 3.5 to 8 VDC 
Control Signal Range"221C" 3.5 to 7 VDC 
Must Operate Voltage ....... 3.5 VDC max 
Must Release Voltage ......... 1 VDC min 

AC OUTPUT, PC BOARD MOUNT 
SOLID-STATE RELAYS 
0.3T03 AMPS 
120 AND 240 VAC 

Case Style 30 A Case Style 3 

Designed for PCB applications. Units require 
only 1 sq. in. space on boards. Overall height 
of 0.45" on case 3 allows spacing on 0.5" 
centers. High current rating. Zero voltage 
switching. 

RELAYS 4500 

SOLID-STATE RELAYS 
AND INPUT/OUTPUT SWITCHES 

Series 2 
0.85" (21.59 mm) 

x 1.75" (44.5 mm) 
x 0.83" (21.08mm) 

Must Operate Current ........ 12 mA max 
Isolation Voltage .............. 2500 VAC 
Operating Temperature 

Range ............... - 30°C to 80°C 
Snubber ...................... Internal 

Max. Load One·Cycle 
Crydom Line Current @ Surge 
Model VAC 40·C Amps Amps 

No. (47·63 Hz) (RMS) (PK) 

8218 20·140 8 120 
8228 40·280 8 120 
8221C 5·280 1.25 30 
8228C 24·280 8 120 

General Specifications 
Control Signal Range ........ 3.5 to 8 VDC 
(Models S3013A/S3023A ... 3.5 to 18 VDC) 
Must Operate Voltage ....... 3.5 VDC max 
Must Release Voltage ........ 1 VDC min. 
Isolation Voltage .............. 2500 VAC 
(Models S3013A/S3023A ...... .4000 VAC) 
Operating Temperature Range ... - 30°C to 

80°C 

One· 
Line Cycle In· 

Crydom VAC Max. I Surge ternal 
Model (47·63 M 40°C Amps Snub· Case 

No. Hz) A (RMS) (PK) bers Style 

8310 20·140 0.3 2 No 3 
83010A 20·140 0.3 2 Yes 30A 
S320 40·280 0.3 2 No 3 
83020A 40·280 0.3 2 Yes 30A 
8312 20·140 2 55 No 3 
83012A 20·140 2 55 Yes 30A 
83013A 24·140 3 55 Yes 30A 
8322 40·280 2 55 No 3 
83022A 40·280 2 55 Yes 30A 
83023A 48·280 3 55 Yes 30A 

LOW COST AC OUTPUT 
60 TO 280 VAC, 2 AMPS 
SOLID-STATE RELAYS 

The D2W202F is designed to achieve opti· 
mum performance at a record low cost by 
means of completely automated assembly 
using labor saving robotics. The package 
has a hard, skin-tight epoxy coating which 
provides excellent environmental protection 
and a pinout that matches the Series 6. 

General Specifications 
Control Signal Range ........ 3 to 28 VDC 
Must Operate Voltage, max ........ 3 VDC 
Must Release Voltage, min. . ...... 1 VDC 
Input Current @ 5 VDC max. . ..... .4 mA 
Input Impedance, min ........ 1500 OHMS 
Dielectric Strength: 50/60 Hz .. 2500 VRMS 
Operating Temperature Range ... - 20°C to 

80°C 

Crydom Control Surge 
Model Voltage Output One 

No. Range Ratings Cycle 

D2W202F 3·32VDC 2A @ 60·280 VAG 28A pk 

D2W203F 3·32 VDG 3A @ 60·280 VAG -
D2W203F·11 3·32VDG 3A @ 60·280 VAC 80A pk 

SOLID-STATE RELAY HANDBOOK 
WITH APPLICATIONS 

B'1398 

BY ANTHONY BISHOP 

This comprehensive 223 page reference to the use and 
applications of Solid-State Relays (SSRs) incorporates a 
detailed tutorial on what SSRs are and why they are used in 
various industrial applications. In its pages you will find: 

• A thorough introduction to solid-state relays 
• Descriptions of various coupling methods 
• SSR operation and parameters 
• Coverage of different drive methods 
• Thermal considerations 
• Applications of SSRs in microprocessor-based equipment 

for industrial machine control 
• A cross reference of types and manufacturers 
• A handy glossary of terms 

ORDER: HDBK-899 
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AC AND DC MICROPROCESSOR 
INPUT/OUTPUT MODULES 

3.5 AMPS, 60 VDC, 120 and 240 VAC 
Standard Input/Output Modules (and Equivalents) 
'IN COMPLIANCE WITH NEMA 2-230 (NOISE IMMUNITY) . 

5 Volt Models 15 Volt Models 

P-N Equivalent P-N Equivalent Type 

6101/6101A* IDC5 6131 IDC15 DCIIN 
6201A* IAC5 6231 IAC15 ACIIN 
6202A* IAC5-A 6232 IAC15-A ACIIN 
6301A * ODC5 DC/OUT 
6401A * OAC5 AC/OUT 
6402A* OAC5-A AC/OUT 

6102 - - - DCIIN 
6200 - - - ACtiN 
6302 ODC5-A - - DC/OUT 

Buffered Output Modules 

SOLID-STATE RELAYS 
AND INPUT IOUTPUT SWITCHES 

For electrically clean, photo-isolated, noise-free interfacing 
between logic fevel programmable controllers, microproces
sors and computerized machine controls and power level 
loads. 
Input modules accept power level signals and convert them 
to logic level signals. Output modules accept logic level sig
nals to switch AC or DC loads to 3.5 Amps. 

General Specifications-All Models 
Dielectric (Input/Output) .................. .4000 VRMS 
Isolation Resistance (Input/Output @ 500 V) .... 10'0 Ohms 
Capacitance (Input/Output) .................... . B.O pF 
Operating Temperature Range ........... - 40°C to BO°C 

Input Current Maximum Maximum 
vs. Voltage Load Voltage Load Current 

7mA @ 32VDC 30VDC 25 mA @ BO°C 
6 mA @ 120 VAC 30VDC 25 mA @ BO°C 
6 mA @ 240 VAC 30VDC 25 mA @ BOoC 

15 mA @ 5 VDC 60VDC 3ADC @ 45°C 
15 mA @ 5 VDC 140 VAC 3A RMS @ 45°C 
15 mA @ 5 VDC 2BOVAC 3A RMS @ 45°C 

6 mA @ 1BO VDC 30VDC 25 mA @ BO°C 
6 mA @ 24 VAC 30VDC 25 mA @ BO°C 

12mA @ 5VDC 200 VDC 1.5A @ 45°C 

'SINK CURRENT (NON-INVERTING) "SOURCE CURRENT (INVERTING) 

Crydom Part No. Input Current Input Current Maximum 
5V 15V vs. Voltage 

Models Models Type 5 Volt Models 

6311 6341 DC/OUT 75/J-A @ 0.8 VDC' 
6321 6351 DC/OUT 75/J-A @ 2.4 VDC** 
6411 6441 AC/OUT 75/J-A @ 0.8 VDC* 
6412 6442 AC/OUT 75/J-A @ 0.8 VDC* 
6421 6451 AC/OUT 75/J-A @ 2.4 VDC* * 
6422 6452 AC/OUT 75/J-A @ 2.4 VDC* * 

AC AND DC INPUT/OUTPUT MODULES 
3 AMPS, 30, 60 VDC AND 280 VAC 
Electrically identical to Series 6 models. Packaged in a hard, 
skin-tight epoxy conformal coating for excellent environment 
protection and fast heat-transfer. Pin-out matches Series 6. 

vs. Voltage 
15 Volt Models 

175/J-A @ 2.0 VDC* 
75 /J-A@ B.O VDC* * 

175/J-A @ 2.0 VDC* 
175/J-A @ 2.0 VDC* 

75/J-A @ B.O VDC* * 
75/J-A @ B.O VDC* * 

Crydom 
Model Module 

Number Type 

DMP6101A DCIIN 
DMP6201A ACtiN 
DMP6202A ACIIN 
DMP6301A DC/OUT 
DMP6402A AC/OUT 

Load Maximum 
Voltage Load Current 

60VDC 3.5 ADC @ 45°C 
60VDC 3.5 ADC @ 45°C 

140VAC 3.5A RMS @ 45°C 
280VAC 3.5A RMS @ 45°C 
140 VDC 3.5A RMS @ 45°C 
280 VAC 3.5A RMS @ 45°C 

Max. 
Input Current Load 

vs. Voltage Voltage 

32mA @ 32VDC 30VDC 
6 mA @ 120 VAC 30VDC 
6 mA @ 240 VAC 30VDC 

15mA @ 5VDC 60VDC 
15 mA @ 5VDC 2BO VDC 

CRYDOM COMPANY: 17215 Studebaker Rd. Cerritos. CA 90701 • Phone (213) 865-3536 • Fax: (213) 865-3318 
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10'5 Series 

L = 1·3/8 
W = 1·3/8 
H =2 

General purpose plug-In relay for continuous 
duty operation. Plastic cover. Recognized 
under the Components Program of Underwriters 
Laboratories, Inc. (File No. E37D66). 

SPOT 

BASE DIAGRAMS FOR 105 SERIES 

1DSA Series 

B·3 HOLD DOWN SPRING 
SIN 20171.(10 

L = 1-3/8 
W = 1-3/8 
H =2 

General purpose plug-in relay with a lamp con' 
nected across relay cOil; indicates voltage ap
plied to coil. Recognized under the components 
Program of Underwriters Laboratories, Inc. 
(File No. E37D66). 

105 SERIES 
Contacts 

Stock No. Series Arrang. Rating 
(Amps) 

20'106-82 10'5 SPDT IDA 
20'10'6-84 10'5 SPDT IDA 

20'10'7-84 10'5 DPDT 5A 

2D1DB-81 10'5 DPDT IDA 
20'108-82 10'5 DPDT IDA 
2D1DB-84 10'5 DPDT IDA 
2D1DB-85 10'5 DPDT IDA 

20'110'-82 10'5 3PDT IDA 
20'110-84 10'5 3PDT IDA 
20'110'-85 10'5 3PDT IDA 

20'114-80' 10'5 DPDT IDA 
20'114-81 10'5 DPDT IDA 
20'114-82 10'5 DPDT IDA 
20'114-83 10'5 DPDT IDA 
20'114-84 10'5 DPDT IDA 

20'116-81 10'5 3PDT IDA 
20'116-82 10'5 3PDT IDA 

105A SERIES (w/lndicator Lamp) 
Contacts 

Stock No. Series Arrang. Rating 
(Amps) 

2D117-B2 105A DPDT IDA 
20'117-84 105A DPDT IDA 
2Dl17-B5 lD5A DPDT IDA 

2011B-84 105A 3PDT IDA 

Coil 

Input Resistance Nominal 
Voltages (Ohms) Power 

24VAC B2 2.DVA 
12DVAC 2,250' 2.DVA 

12DVAC I 1 ,BOO 2.2VA 

12VAC 19 2.DVA 
24VAC 74 2.DVA 

12DVAC 1,80'0' 2.DVA 
240VAC 6,80'0' 2.DVA 

24VAC 74 2.2VA 
12DVAC 1 ,BOO 2.2VA 
240VAC 6,BOO 2.2VA 

6VDC 3D 1.2W 
12VDC 120' 1.2W 
24VDC 472 1.2W 
4BVDC 1,BDD 1.2W 

llDVDC' 10',0'00 1.2W 

12VDC 120' 1.2W 
24VDC 472 1.2W 

Coil 

Input Resistance Nominal 
Voltages (Ohms) Power 

24VAC 74 2.2VA 
120VAC 1.BDD 2.2VA 
240VAC 6,80'0' 2.2VA 

120VAC 1,800 2.2VA 

165/166 SERIES Flange-Mount Versions are Also Available. 

165/166 Series 

L = 1-13/32 
W = 1-1/2 
H = 2-3/16 

Plastic covered general purpose plug-in relay. 
Molded nylon coil. Continuous duty operation. 
Recognized under the Components Program of 
Underwriters Laboratories, Inc. (File No. 
E37D66). Also CSA Recognized. 

L = 1-7/8 
W = 1-5/8 
H = 1-1/4 

High current relays for industrial control appli
cations. Molded nylon encapsulated coil is re
sistant to fungus and moisture. Recognized 
under the Components Program of Under
writers Laboratories, Inc. (File No. E37D66). 

268 Series 

W = 1-1/2 
D = 1-7/16 
H = 2-1/2 

Plastic covered general purpose plug-in relay. 
Molded nylon coil. Continuous duty opera
tion_ .187 Quick connect terminals. Recog
nized under the Components Program of Under
writers Laboratories, Inc. (File 'No. E37D66). 
Also CSA· recognized. 

Stock No. 

20'30'7-82 
20'30'7-84 
20'30'7-85 

2D3DB-82 
20'308-84 
2D3DB-85 

20'310'-80' 
20'310'-81 
20'310'-82 

20'325-84 

20'311-81 
20'311-82 
20'311-84 

20'381-82 
20'381-83 

170 SERIES 

Stock No. 

20'392-82 
20'392-83 

20'394-81 
2D394-B2 

268 SERIES 

Stock No. 

20'684-82 
20'684-84 

20686-82 

Series 

166 
166 
166 

166 
166 
166 

166 
166 
166 

165 

166 
166 
166 

166A 
166A 

Series 

170' 
170 

170' 
170' 

Series 

268 
26B 

26B 

Contacts 

Arrang. Rating 
(Amps) 

DPDT IDA 
DPDT IDA 
DPDT IDA 

3PDT IDA 
3PDT IDA 
3PDT IDA 

DPDT IDA 
DPDT IDA 
DPDT IDA 

3PDT SA 

3PDT IDA 
3PDT IDA 
3PDT IDA 

3PDT IDA 
3PDT IDA 

Contacts 

Arrang. Rating 
(Amps) 

SPST- 3DA 
NO-DM 3DA 

SPST- 3DA 
NO-DM 3DA 

Contacts 

Arrang. Rating 
(Amps) 

DPDT 15A 
DPDT. 15A 

DPDT 15A 

8·1400 For manufacturers' sales offices, see yellow pages 

Coil 

Input Resistance Nominal 
Voltages (Ohms) Power 

24VAC 74 2.2VA 
12DVAC 1 ,BOO 2.2VA 
24DVAC 6,80'0' 2.2VA 

24VAC 74 2.2VA 
12DVAC 1,800 2.2VA 
240VAC 6,80'0' 2.2VA 

6VDC 3D 1.2W 
12VDC 120' 1.2W 
24VDC 472 1.2W 

12DVAC 1,80'0' 2_2VA 

12VDC 120' 1.2W 
24VDC 472 1.2W 

l1DVDC 9.500' 1.2W 

24VAC 74 2.2VA 
12DVAC 1.80'0' 2.2VA 

Coil 

Input Resistance Nominal 
Voltages (Ohms) Power 

24VAC 44 4.7VA 
12DVAC 1.10'0' 4.7VA 

12VDC 72 2W 
24VDC 288 2W 

Coil 

Input Resistance Nominal 
Voltages (Ohms) Power 

24VAC 74 2.2VA 
12DVAC I.BOD 2.2VA 

24VDC 472 1.2W 

EEM 1988 
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General purpose relays with plastic dust cover 
with flange mounting, barrier-type .250" quick
connect terminals and molded-nylon coil. 
Recognized under the Components Program of 
Underwriters Laboratories, Inc. (File No. 
E37066). CSA Recognized. 

275F SERIES 

Stock No. Series 

20844-82 275F 
20844·84 275F 
20848·82 275F 

20852-82 275F 

Contacts 

Arrang. Rating 
(Amps) 

DPDT 25A 
DPDT 25A 
SPST· 35A 

NO·DM 
DPDT 25A 

Coil 

Input Resistance Nominal 
Voltages (Ohms) Power 

24VAC 55 2.4VA 
120VAC 1.500 2.4VA 

24VDC 320 1.8W 

24VDC 320 1.SW 

900 SERIES Auxiliary Switch Models are Also Available. 

Single Pole 
L :::. 2-1/2 
W ::: 2-1/2 
H =- 2-3/16 

Double Pole 
L = 3-11/32 
w = 2-1/2 
H '" 2-3/8 

Heavy duty power relay for industrial control applica
tions. Particularly suited for motor controls, heater 
loads, welder loads, and other power switching applica
tions. Molded nylon coil resists fungus and moisture. 
Long life, rugged construction. Rating: 30 amps, 1-1/2 
hp, 120/240 VAC. Heavy duty screw-type terminals. 
Mounting: two 3/16" hales on 1·7/S" centers. Listed 
under the Components Program of Underwriters Labor
atories, I nco (File No. E37066). CSA listed (File No. 
20690). 

B·5 DUST COVER 

L =5 
W =4 
H =3 

SIN 20257·80 

Sealed knock·ou! holes for standard conduit fitlings. 
Relay mounts on pre-drilled base. Constructed of Alum
inum. Snap action cover release. Accommodates relay 
series 900. 

L = 4·1/4 
W = 2·1/2 
H ~ 2·3/S 

900 Series heavy duty power relay with snap
action,10 amp, 1/4" hp, SPOT auxiliary switch. 
Molded nylon coil resists fungus and mois
ture. Listed under the Components Program 
of Underwriters Laboratories, Inc. (File No. 
E37066). CSA File No. 20690. 

L = 1-13/32 
W = 1-1/2 
H = 2·3/16 

Latching relays especially suited for AC power 
supplies. Units have moisture and fungus
resistant nylon encapsulated coil. Recognized 
under the Components Program of Under
writers Laboratories, Inc. (File No. E37066). 

Contacts 

Stock No. Series Arrang. Rating 
(Amps) 

20237-82 900 SPST-NO 30A 
20237-83 900 SPST-NO 30A 

20238-82 900 SPST 30A 
20238-83 900 NO-DM 30A 

20239-82 900 SPDT 30A 
20239·83 900 SPDT 30A 

20240-82 900 DPST-NO 30A 
20240-83 900 DPST-NO 30A 
20240·84 900 DPST-NO 30A 

20241-82 900 DPDT 30A 
20241-83 900 DPOT 30A 
20241-84 900 DPOT 30A 

20243-81 900 SPOT 30A 
20243-82 900 SPOT 30A 

20244-81 900 DPST-NO 30A 
20244·82 900 DPST-NO 30A 

20245·81 900 DPDT 30A 
20245-82 900 DPDT 30A 
20245·84 900 DPDT 30A 

900-1C SERIES 
Contacts 

Stock No. Series Arrang. Rating 
(Amps) 

20246-83 900·1C DPOT 30A 
20249·82 900-1C DPST·NO 30A 

166ML SERIES 

Contacts 

Stock No. Series Arrang. Rating 
(Ampsl 

20525·84 166ML DPDT lOA 

WIRING DIAGRAMS 
FOR 166ML SERIES 

DELTROL All Dimensions are Nominal. 

Coil 

Input Resistance Nominal 
Voltages (Ohms) Power 

24VAC 12 9.5VA 
120VAC 290 9.5VA 

24VAC 12 9.5VA 
120VAC 290 9.5VA 

24VAC 12 9.5VA 
120VAC 290 9.5VA 

24VAC 12 9.5VA 
120VAC 290 9.5VA 
240VAC 1.200 9.5VA 

24VAC 12 9.5VA 
120VAC 290 9.5VA 
240VAC 1.200 9.5VA 

12VOC 72 2W 
24VDC 290 2W 

12VDC 72 2W 
24VDC 290 2W 

12VDC 72 2W 
24VDC 290 2W 

110VDC 6,050 2W 

Coil 

Input Resistance Nominal 
Voltages (Ohms) Power 

120VAC 290 9.5VA 
24VOC 290 2W 

Coil 

Input Resistance Nominal 
Voltages (Ohms) Power 

120VAC 1,800 4VA 

Diodes are Externally 
Wired and Supplied by customer. 

Type IN4005 or 
equivalent recommended. 

3PDT ONLY 

confipo!s /0 0'.'''0"0'0'',"0< CO" 2745 S. 19th St .• Milwaukee, WI 53215, Phone (4141 671-6800. Telex 2-6871. Fax (414) 671·6809 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1401 
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DOUGLAS RANDALL RELAYS & COIL PRODUCTS DivISion of Kidde Industries, Inc 

KIDDE k CT 06379 (203) 599-2075, FAX (203) 599-1754 6 Pawcatuck Avenue, P,O, Box 506, Pawcatuc , 

PROPORTIONAL 
CONTROL 

• R series for variable AC control with 
variable resistor input 

• An additional module to provide 
variable AC control with 0-10 VDC 
input 

• RD series for variable AC control 
with 0-10 VDC input in one module 

See EEM page 8·1409 

MINIATURE MOLDED 

RELAYS 

TIME DELAY 

• Up to 40 amp operation 
• Total solid state unit 

• Timing set by external resistor from 
300 ms to 23 min, duration on 
standard units 

• Full opto-isolation, zero crossover, 
integral heat sink features 

See EEM page 8·1407 

FORM C RELAY 

• True Form C Function 
• Full Solid State Design Incorporates 

Opto Isolation, O-Voltage Switching, 
Integral Heat Sink 

• LED Indicators of Switching Status 

• Models Available for Both AC and 
DC Loads 

See EEM page 8·1406 

REED RELAY and COIL PRODUCTS 
REED RELAYS 

SOLID STATE 
RELAY 

• Full line of standard AC output 
relays UL recognized 

• DC output relays to 8 amp and 
500V 

• Opto isolation, zero voltage 
switching 

See EEM page 8·1408 

• One week turnaround on special samples 
OPEN TYPES HIGH VOLTAGE 

COILS TRANSFORMERS 

Tape wound 

Bobbin wound 

Molded 

Interleave 

Interweave 

Encapsulated 

8'1402 For manufacturers' sales offices, see yellow pages 

• Up to 500 VA split bobbin types 
available 

• Specialty transformers of all types 

EEM 1988 



'iU ~T 
.3" FIG. A 

---i t---*
!---1"---I 

l\\ Form 1 C (SPOT) and Form 2C (DPDT) 

'\\" UL RECOGNiZED REED RELAYS 
\1 FILE NO. E/54552; c.c. NRNT2 
Fig. OCR 

Hom. Ohms 

~J. 
--1 I---- .2" 

I--- 1"---1 'T 
FIG. B 

iii 1.100 MAX':n=I 

FIG. 1 J1 ~~ M~: 
.026 OIA. :t.2oo 

NOM. 
Part Ho. Volt. ::!:10% Contact Rating 

377885 6 250 
l&A 377455 12·19 1200 

lOW, .5A or 200VDC 377886 24 4000 

377472 6 250 
120VAC @ .275 Amp 

1 & 8 375388 12·19 1200 
Use for gating triacs @120VAC 

377471 24 4000 

377327 5 250 240VAC @ .040 Amp. 
1 & C 377806 12 1000 Use for gating triacs @ 240VAC 

-*-
~.4" 
I--- l"---of T 

FIG. C ~ 1-+-_2.750 MAX. .---l 

.62II . I 
FIG. 2 1 F'"'Z.032 O.~ 

377807 24 4000 

377307<1

1 

3A@ 17VDC 
6 175 lA @ 100VDC 

2&0 377410 12 700 .3A @ 300VDC 

377201 24 2880 
For inductive AC loads up to the 

ratings shown. 

-~TFIG.D 
.4" 

.l.. FIG. 3 

CSA Certified - File LR 34149 

377808 6 250 20W, .5A or 500VDC 
3 377809 12 1000 240VAC @ .040 Amp. 

377810 24 2150 Use for triac gating::!: 240VAC 
373350 48 2150 

378510 6 170 lOW, .5A or 200VDC 
4&8 378511 12 675 120VAC @ .275A 

378512 24 2700 Used for gating triacs @ 120VAC 

378513 6 170 As above. 
4&B 378514 12 675 supplied with dust cover 

378515 24 2700 

378193 6 170 Form 2C 
1 & E 378194 12 675 .05A @ 20VAC or VDe 

378195 24 2700 

378196 6 250 Form 1C 5&F 378197 12 1000 
378198 24 4000 .05A @ 20VAC or VDC 

SPECIAL DESIGNS 

1---2.5"~ 

f FIG. E 

t=1100MAX~T 

1~IJ4'MAX 
h~i 

021,T 1 )1/\ 
200 NOM. 

Douglas Randall makes custom designed relays to solve diffi· 
cult problems. A few models are shown below to illustrate 
the variety available. 

Douglas Randall will gladly review your applications and offer 
rapid engineering and prototype service. 

CURRENT SENSING RELAYS 

Douglas Randall offers a line of DC current 
sensing relays with coils capable of handling 
25 Amperes DC. Contact arrangements can be 
Form lA, Form lB, 0r Form lC. 

HIGH INSULATION 
RESISTANCE RELAYS 

~ ... , 

B 

Two typical designs are shown above: 
A - A miniature reed relay with a floating lead 
to maintain high IR. 
B - This is a relay using Form A and Form B 
switches timed to provide a Form C (break 
before make) function with flying leads to 
maintain 1013 ohms. Up to 5 Form A contacts 
are available @ 1013 ohms. 

EEM 1988 For manufacturers' sales offices, see yellow pages 

PROXIMITY SWITCHES 
STEP MOUNTING 

This encapsulated switch is available with Form 
1A, Form 1 B, Form 1 C or Form 2A contacts. It 
can be supplied with dry reed, mercury wet, 
high voltage (to 1,OOOVDC) or high power (to 
100VA) contacts. The one shown was designed 
for low contact resistance and low level 
switching. 

The proximity switch shown above has heavy 
duty contacts rated at 100VA. This switch and 
matching magnet are epoxy encapsulated for 
heavy duty use on outdoor machinery. 

8-1403 



Molded - Series MM Dry, HgM Mercury Wet* 
Open - Series MG Dry Reed, HgMG Mercury Wet* 

MM Seroes 

Form ~:W~~~ ohm:~l1)% Part Humber 

1A 6 250 6MM1A 
12 1000 12MM1A 
24 4000 24MM1A 

2A 
6 170 6MM2A 

12 675 12MM2A 
24 2700 24MM2A 

3A 6 110 6MM3A 
12 450 12MM3A 
24 1800 24MM3A 

4A 6 50 
12 250 -
24 1000 -

SA 6 50 -
12 200 -
24 800 -

SA 6 50 
12 200 -
24 800 -

1B 6 170 6MM1B 
12 675 12MM1B 
24 2700 24MM1B 

2B 6 110 6MM2B 
12 450 12MM2B 
24 1800 24MM2B 

1A1B 6 110 6MM1A1B 
12 450 12MM1A1B 
24 1800 24MM1A1B 

2A2B 6 50 6MM2A2B 
12 200 12MM2A2B 
24 800 24MM2A2B 

1C 6 250 6MM1C 
12 1000 12MM1C 
24 4000 24MM1C 

2C 6 170 5MM2C 
12 675 12MM2C 
24 2700 24MM2C 

3C 6 60 
12 250 -
24 1000 -

4C 6 50 -
12 200 -
24 800 -

1A 6 85/85 6MMLlA 

Latch 
12 340/340 12MMLlA 
24 1350/1350 24MML1A 

Contact Data -
Series MM, SI, MG, XMG and Hg Versions 

Contact Rating 
Contact Type orm II arm B orm C 

lOW lOW ~ 12VA 12VA 
Dry .5A .5A .25A 

250VDC 250VDC 100VDC 
.15!l' .15!l' .2!l' 
28W 28W 14W - 14VA 

Hg Wet 1A 1A .5A 
1000VDC 1000VDC 1000VDC 

.O5!l" .O5!l* .05!l" 
3W 

All Position 2.5VA - -
Hg Wet .25A - -

1000VDC - -
.05!l" - -. . . 

Intbal ReSistance 

NOTES 

Mii seroes 

Part Humber 
6MG1A 

12MG1A 
24MG1A 

6MG2A 
12MG2A 
24MG2A 

6MG3A 
12MG3A 
24MG3A 

6MG4A 
12MG4A 
24MG4A 

6MG5A 
12MG5A 
24MG5A 

6MG6A 
12MG6A 
24MG6A 

6MG1B 
12MG1B 
24MG1B 

6MG2B 
12MG2B 
24MG2B 

6MG1A1B 
12MG1A1B 
24MG1A1B 

i~~g~~~~ 
24MG2A2B 

6MG1C 
12MG1C 
24MG1C 

6MG2C 
12MG2C 
24MG2C 

1~~g~8 
24MG3C 

6MG4C 
12MG4C 
24MG4C 

6MGLlA 
12MGL1A 
24MGL1A 

Terminal Layout Series MM (Bottom View) 

L .200 

'~fHGUN~ 
2A _l.OOO 3A 

r 
i 

2A2B '+---..... 

Miniature Open, MG 

28 

lA 
Latch 

~HGUNfTS) 

2C 

Terminal laYOut Series Mil (Bottom View) 

lA .~~3t= ~tx lAI81~"""'---!J 

SNAp·IN RELAYS SERIES SI LOW PROFILE OPEN RELAYS 
SERIES XMG (Dry Reed) 

For use with BERG·PAC 45590 terminals 

Naminal Part D 
Form Voltage Number Ohms±10% 

1A 12 
24 

12SIIA 
24SIIA 

1000 
4000 

r.; 1.100 MAX. ;J 

JJ ~~5MAX. 
.026DIA. '± 

Terminal Layouts (Bottom View) .200 NOM. 

.100 Form 1A .100 FormIC 

~--, ~"'-=:-T c-- ~AX. ,'--- - .340 MAX. 

1.000' ..:..........I. 

Form ::Il'~:1 N:';'~.r Oh~O~ 
1A* 12 12XMGIA 675 

24 24XMGIA 2700 

1C* I~ Irx~~i~ m 
24 24XMGIC 2700 

o e:---wy on l,;over Ava laDre. 
* Hg wet switches available. 

OPERATING DATA - All erles 
Must Operate - 70% Nominal . 

1. ElM shields std. all Series MM and all Form B and Form L. 5. Ultra sensitive relays available. Must Release - 10% Nominal 
Maximum Voltage -

2. EIS shields optional. 6. Series MMl/1A, have internal diodes. 
3. 1000VDC switches available all Form A and B relays. 
4. Premium run-in switches available all models. 

* Hg Wet, Form C, & Hon·Position Sensitive available 

Form A and C - 200% Nominal 
Form B and Latching - 130% Nominal 

Environmental Data: -2(}OC to +650 C; vibration 
35g to 2000cps: shock, 30g. 

8-1404 For manufacturers' sales offices, see yellow pages EEM 1988 



'DoUGLAS RANDALL 
'11 

REED RELAYS DIvision 01 Kidde Industries, Inc 

KIDDE CT 06379 (203) 599-2075, FAX (203) 599-1754 6 Pawcatuck Avenue, PO, Box 506, Pawcatuck, 

STANDARD SIZE REED RELAYS 
Molded - Series SM, HP*, Hg* 
Open - Series SG, HPG*, HgG* 

SM 
SerllS 

Naminal Part 
Farm Voltale Number 

6 6SM1A 

1A 12 12SM1A 
24 24SM1A 

6 6SM2A 

2A 12 12SM2A 
24 24SM2A 

6 6SM1B 

18 12 12SM1B 
24 24SM1B 

6 6SM2B 

28 12 12SM2B 
24 24SM2B 

6 6SM1C 

1C 12 12SM1C 
24 24SM1C 

6 6SM2C 

2C 12 12SM2C 
24 24SM2C 

1A 6 6SML1A 
12 12SMLlA 

Latch 24 24SMLlA 

Malded 
SQ 

serllS 

OCR Part 
Ohms :!o10% Number 

180 6SG1A 
725 12SG1A 

2900 24SG1A 

175 6SG2A 
700 12SG2A 

2750 24SG2A 

175 6SG1B 
700 12SG1B 

2750 24SG1B 

140 
550 

2200 

180 6SG1C 
725 12SG1C 

2900 24SG1C 

175 6SG2C 
700 12SG2C 

2750 24SG2C 

85/85 6SGL1A 
340/340 12SGLlA 

1350/1350 24SGLIA 

Open 

OCR 
Ohms ±10'% 

180 
720 

2880 

110 
440 

1760 

110 
440 

1760 

180 
720 

2880 

110 
440 

1760 

85/85 
340/340 

1350/1350 

*For part numbers ana OCR values contact factory. see specification table for 
contact ratings. 

" ~700 MAX. ~,"p MAX, HT.' 

.032 DIA. ' - ~t 
*2A. lB, 2C, lAL. lCL. are 565H -- .250 NOM. 

Terminal Layout Series SG (Bottam View) - HPG, HrrQ 
UP HG UNITS UP HG UNITS 

~~----1t-560~AX ?I~'--'iJ$.+MAX' 
lA I---- 2,500---' 2A, '--- 2,500------' 

£~:-" --itBI~ ~--~OMAX, 
lB ,~ ~ lC 2,500 

2cE ria 
2.500 -----.I 

2C 

HIGH VOLTAGE RELAYS - HV SERIES 

~
-, --~ 

:, -', :~1.200 
L2.500~~ 

lA or.1B 2A 
Top v,eWil.10 Top V,iew 

-L 1.0 -,-,:i±lTT'trTCb 
.750] -~~ - 1"3j80 0 OCR 

.380 '- _ F-"-''---'''''''''! 
T 2,125 --'~i==-..-==:I-' 

Nom. Part Dbms 
Form Volt. Number :!oID% 

OPTION: 1A 6 6HVIA 25 
12 12HVIA 100 (18*) 24 24HV1A 400 • Relays available In Form B up to 7,500V. 
6 6HV2A 20 

2A 12 
24 

12HV2A 
24HV2A 

80 
320 

Note: To order, specify as follows, 6HV1A 35 
is a 6HVIA relay with 3,SOOVOC switch. 

CONTACT DATA 

Series Maximum Resistive Ratlnl 

35 3,500VDC 

I 
3.0A 

I 7S 7,SOOVDC 3.0A 
100 10,000VDC 3.0A 

SERIES DIP RELAYS 
Fit all standard DIP sockets. 
Compatible with logic inputs, 
Packaged for Automatic Insertion. 
Schematic (Top view) 

Breakdown Initial 
Voltage (min.) Resistance 

SOW S,OOOVDC .100 Ohms 
SOW 1O,OOOVDC .100 Ohms 
SOW 12,500VDC .100 Ohms 

'~D"1A Mechanical Layout 
14 13 98 

1 ,2 6 7 
14.13 ~ 

~"'" 
1 2 6 7 

Circuit Schematic (Top view) 

fhM I",,, 
1 2 6 7 

.1 .1 

SERIES DIP RELAYS 
Contact Nominal OCR 

Form Voltage H±10% 

1A 
5 VDC 500 

12 VDC 800 
24 VDC 2000 

2A 5 VDC 140 
12 VDC 400 
24 VDC 1300 

lC 
5 VDC 200 

12 VDC 500 
24 VDC 1500 

'Clamp Diode Available, add 0 to Part Number e.g, 5 DIP lAD. 

Contact Rating - IA & 2A 10 VA @ .3A or 100 VDC 
IC 3 VA @ .2A or 30 VDC 

Initial Control Resistance - IA & 2A ,150" 
Ie .IS0!: 

Must Operate - 75% Nominal 
Must Release - 10% Nominal 

'Part 
Number 

5 DIP 1A 
12 DIP 1A 
24 DIP lA 

--
5 DIP 2A 

12 DIP 2A 
24 DIP 2A 

-------
5 DIP 1C 

12 DIP lC 
24 DIP Ie 

EEM 1988 For manufacturers' sales offices, see yellow pages 8'1405 



4500 RELAYS 4500 

DOUGLAS RANDALL 
D,v,s,on of Kidde Industnes Inc FORM C RELAYS 
KIDDE 
6 Pawcatuck Avenue POBox 506 Pawcatuck CT 06379 (203) 599-2075 FAX (203) 599-1754 

FORM C AC SWITCHING RELAYS 

OPERATION 
DC INPUT 

FEATURES 
• True Form C Function 
• Full Solid State Design 

Incorporates Opto Isolation, 
O-Voltage Switching, Integral 
Heat Sink 

• LED Indicators of Switching 
Status 

• Models Available for Both AC 
and DC Loads 

The relay requires a constant supply of DC voltage independent of the 
switching signal or output load functions. In order for the relay to 
operate, both DC constant supply and AC load must be connected to 
the appropriate terminals (see schematic). At this point, the NC load 
will conduct while the NO load will remain open. In order to switch the 
relay, the signal terminals are activated by a DC signal of 4.7-29 VDC. 
At this time the normally closed contacts will open and the normally 
open contacts will close. LED on indication shows the conducting side 
at all times. Removal of the DC signal voltage switches the relay to its 
initial conducting position. If the constant supply is not applied, both 
sides will be open and both LEDs will be off. Constant supply can be 
used as an on-off switch on the normally closed side. 

ACINPUT 
The Form C relay with AC input requires a 90-140 VAC constant supply 
and a dry closure for the switch signal. The operation of the relay and 
indication of the LEDs are the same as for the DC input models. 

The Douglas Randall Form C Solid State relay is a true break
before-make device. LEOs indicate the conducting side of the 
relay. Opto isolation, zero crossover and integral heat sink are 
standard. Units are available with either DC or AC input. 

MODEL CONSTANT SUPPLY INPUT OUTPUT SIGNAL 

CD15B 4.7-29 VDC Continuous 4.7-29 VDC 15 Amp 120-240 VAC 

CD40B 4.7-29 VDC Continuous 4.7-29 VDC 40 Amp 120-240 VAC 

CA15B 90-140 VAC Continuous Dry Switch 15 Amp 120-240 VAC 

CA40B 90-140 VAC Continuous Dry Switch 40 Amp 120-240 VAC 

O-CROSSING AND TRANSFER TIME 
The Form C relay incorporates a O-crossing feature to minimize 
switching transients. To assure break-before-make between output ter
minals, a lOms. minimum transfer time is designed into the unit. Due 
to O-crossing variations, the maximum transfer time could be as much 
as 18ms. 

FOfUIC FORMe 
SOlID STArt flELAY SOLID STATE RELAV 

ACINPUl Dc: INPUT 
ACOUn>UT ACOUTPUT 

~~lS ~1~~l5 
CMOS C~B 

CONSTANT INPUT 
S~~~H SUPI>LY SIGNAL 

The relay IS a seven terminal device. Terminals 1, 2, and 3 are output terminals. 
Terminals 4 and 5 are signal terminals, and 6 and 7 are constant supply 
terminals. 

LOAD CURRENT vs 
TEMPERATURE 

LOAD CURRENT VS 
TEMPERATURE INPUT DATA-AC LOAD RELAYS AC OUTPUT DATA 

; 
FnEEAlRM<)UN"'IG 

" i'~" 
0 

'" I'$l I ; 

, ~ i~", 0 

7 
0 , 

-----1--: 
; '" -+t _ , C4lse 

~ , t- I--

, l_ r--- c-
, L 

COI~ 
'I--,-- - :Cr t--- r---

L 
10 20 30 40 50 60 70 00 M 

AM61ENTTEMPERATURI; Ie) 

DC StGNAl CONSTANT AC SIGNAL CONSTANT 
SUPPLY SUPPLY 

C015B CA15B CD40B CA40B 
AC line Voltage 90-300 90-300 90-300 90-300 

Ran~e 4.7-29 VDC 4.7-29 VDC Dry Closure 90-140 VAC VAC VAC VAC VAC 
Must Operate 4.7 VDC 4.7-29 VDC 90 VAC AC load Currellt 1SA 15A 40A 40A 
Must Release l.0 VDC l.0 VDC 10 VAC Frequellcy 47-63Hz 47-63Hz 47-63Hz 47-63Hz 
Input Impedance 2.7K 2.7K 5.5K Voltage Drop at Rated l.6 1.6 1.6 l.6 
Isolation Current 
Signal to Load 4000 V 4000 V 4000 V 4000 V Minimum Holdillg Currellt lODMA lODMA 10DMA 200MA 
Signal to Base 1500 V 1500 V 1500 V 1500 V Typ.Tu," On Voltage 6V 6V 6V 6V 

Temperature Range -10+80C -20+80C Off-State leakage Current SMA 5MA 10MA 10MA 

NOTES Isolatioll Output to Base 2500V 2500V 2500V Z500V 
1. Snubbers are included. For highly inductive applications, consult factory for additional assistance. 
2. Specials available. Consult factory with requirements. 
3. If the relay is connected properly, one LED will be on. If both LEDs are off, the relay wi II not operate. Be sure power is applied to 

output load terminals and constant supply terminals. 

FORM C DC SWITCHING RELAYS MECHANICAL ARRANGEMENT -
ALL MODELS 

8·1406 

LOAD TEMPERATURE VS CURRENT 
1$ AMP RELAYS MODElS CK15e, CK158 

DRS~l HEA~ SINK 

"" f- ~t'411't "' 

~<D --~ ~ ~ W 00 ro 00 00 100 
AMBIENT TEMPERATURE ("C) 

10 

LOAD CURRENT VS TEMPERATURE 
30D VDC 6 AMP RELAY' MODEL CK06E 

I 
DR~1 HEIT SIN~ 

I " r-~ '. "" !IOuN" 

0 I T4-
~ 00 ~ ~ 00 ro 00 00 100 

AMBIENT TEMPERATURE ('C) 

The Douglas Randall Form C DC solid state 
relay is a true break-before-make device. 
LEDs indicate the conducting side of the 
relay. Opto isolation and integral heat sink 
are standard in a fully epoxy encapsulated 
unit. 

MODEL CONSTANT SUPPLY DC SIGNAL OUTPUT 
CK06E 4.7-19 VDC Continuous 4.7-29 VDC 6 Amp-300 VDC 
CK15E 4.7-29 VDC Continuous 4.7-19 VDC 15 Amp-300 VDC 
CK15B 4.7 ·29 VDC Continuous 4.7-29 VDC 15 Amp-80 VDC 

DC OUTPUT DATA 
CK06E CK15B CK15E 

DC lirle Voltage 2-300 VOG 2-80 VOG 1-300 VOC 
COlltinuous Currellt 6AOC 15AOC 15ADC 
Off State leakage 2MA 5M~ 5MA 
Voltage Drop At Rated Current l.5VDG l.5VDC l.5VOC 
Isoiatioll 

load to Base 1500V 2500V 1500V 
Signal load 4000V 4000V 4000V 

Minimum Holdillg Current 30MA 50MA 50MA 

NOTES 
1. Specials available. Consult factory. 
2. A transfer time of lOms is designed into the unit. Other 

transfer times are available on request. 
3. Weight 6 oz. Max. 
4. 8~32 screws for load termmals and female connectors for 

constant supply and signal terminals included with relay. 
5. All dimensions in inches. 

For manufacturers' sales offices, see yellow pages EEM 1988 



LOAD CURRENT VS. TEMPERATURE 
40 AMP RELAYS: 

., 
~ 
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o 
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------". 
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, "'''· ... i .. ''''' .. ' ~ 
'iii .. .. 50 .. " Ambient Temperature ('C) 

LOAD CURRENT VS. TEMPERATURE 
25 AMP RELAYS: 
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CURRENT VS. BASE PLATE 
TEMPERATURE 40 AMP RELAYS: 
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MODEL 161).10-6,WATER_COOlIED\ '""'-, 00 I I I 
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Allowable Case Temperature (OC) 
(Baselate) 

CURRENT VS. BASE PLATE 
TEMPERATURE 25 AMP RELAYS: 
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Series TD relays are available in delayed make or de· 
layed break models, with DC or AC input, and switching 
capability up to 40 amps at 120/240 VAC. They incor
porate leading edge R/C micro circuit technology and 
retain the desirable characteristics of our standard 
solid-state relays, such as opto-isolation, zero cross
over, and integral heat sink. Time delay is set by apply
ing an external resistor to the terminals provided. 

MODEL' 

TOD25DM 
TDD40DM 
1OD25DB 
1OD40DB 

5TDD25DM 
5TDD40DM 

• OM-Delayed Make 
DB-Delayed Break 

SCHEMATIC 

INPUT 
SIGNAL 

INPUT OUTPUT AC 

5.5·29 VDC 120/240·25A 
5.5·29 VDC 120/240·40A 
5.5·29 VDC 120/240·25A 
5.5-29 VDC 120/240·40A 
5.0 VDC" 120/240·25A 
5.0 VDC" 120/240·40A 

DIAGRAM 

~6 
TIMING 
RESISTOR" 

~5 
+------------------~ 

MODEL' INPUT OUTPUT AC 

5TDD25DB 5.0 VDC" 120/240·25A 
5TDD40DB 5.0 VDC" 120/240·40A 
TDA25DM 90/140 VAC 120/240·25A 
TDMODM 90/140 VAC 120/240·40A 
TDA25DB 90/140 VAC 120/240·25A 
TDMODB 90/140 VAC 120/240-40A 

"+10%, -5% 

LOAD 120/240 VAC 

* Time is set by connecting the proper resistor to the terminals on the front of the unit 
(5 and 6). The value of the resistor corresponds to 15K ohms per second; i.e. 60K ohms will 
give a delay of 4 seconds. Standard units will accept up to 22 megohms, which corresponds 
to approximately 23 minutes. Special units may be ordered for extended time delays. 

ACCURACY: 
± 1 % from - 20°C to + 60°C with a common 
composition timing resistor. Accuracy can be 
improved by using special resistors or by keep· 
ing the resistor in a temperature controlled 
environment. Contact the factory for additional 
details. 

GENERAL SPECIFICATIONS 
-ALL UNITS 
• Zero crossover switching 
• 7500V opto-isolation 
• Back-to-back SCR operation 
• Timing: 15K ohm! second nominal; 

22 megohms maximum. 
• Minimum operation with resistor terminal 

shorted: 300 milliseconds nominal. 
• All units have snubbers 

SIZE: 
2W' long by 13,4" wide by 1 Vs" high maximum. 

WEIGHT: 
4 oz. maximum. 

Specifications are subject to change without 
notice. 

MECHANICAL OPTIONS 
Available in OEM quantities. Contact Douglas 
Randall for details. 

1. Model TO relays are available with lead 
wires or with spade terminals. 

2. Changes in mounting hole dimensions are 
available as options. 

3. Tapped mounting holes are available. 

MECHANICAL ARRANGEMENT (ALL MODELS) 

For manufacturers' sales offices, see yellow pages 

.17-oj~ ~ ~~ 

~=:Tt :~ i] ---r 1.03 I:'~ ~, --.1 1 
~25~: ,f 

0.12 
Heat Sink 

SIZE: 2'14 L X 13/4 W X IV. maximum. 
WEIGHT: 4 ounces maximum. 

Special models can be provided with lead wires 
or other types of terminatIon. Consult Douglas Ran
dall for details. 

8-1407 



'iU 
SOLID STATE RELAYS 
RATINGS TO 40 AMPS 
AC OUTPUT / DC OR AC CONTROL 
UL RECOGNIZED / FILE NO. E60556/ 
C.C. NMFT2 
CSA CERTIFIED FILE LR34149 

Douglas Randall's line of solid state AC output relays are UL recognized 
for resistive, lamp and motor loads. Featuring opto-isolation and zero
voltage switching models are available to handle up to 40 Amp. DC or AC 
control signals can be specified and Form A or B output. 

INPUT SIGNAL DATA (AC OR DC) MODEL NUMBERS (NOTE 4) 

DC AC Output Rating Current DC Signal 

Range 3-32V' 90-240VAC 4A D04A 

Must Operate 
(80-140VDC) 

3VDC 90VAC 

Must Release 
(80VDC) 

IVDC lOVAC 

Input Impedance 
(1OVDC) 

Isolation 
10000 Min., 40KO Min. 

Signal to Load 1500V, lO' O(J DC 
Signal to Base 1500V, 10'O(J DC 

Capacitance 15 pF Signal to Load 
Temperature Range - 30°C to + 80°C 

SA D08A 
90-140VAC 12A D12A 

25A D25A 
40A D40A 

4A D04B 
8A 008B 

200·280VAC 12A 012B 
25A 025B 
40A D40B 

400-480VAC' 12A 0120 
25A D25D 

SURGE CURRENT VS TIME 

AC Signal 

A04A 
A08A 
Al2A 
A25A 
MOA 

A04B 
A08B 
A12B 
A25B 
MOB 

A120 
A25D 

40A D40D A40D 2'L~_---'-:--_...L. __ .L-_--' __ -'-__ ~ 

1 10 100 1K 10K lOOK 1000K 

Surge Current Duration - Full Cycles OUTPUT DATA (AC OUTPUT) 

Maximum Current 4A 

One Cycle Surge Current 75A 
Overload (1 sec., RMS) 20A 

• Not U/L Recognized 
No Internal Snubber 

8A 12A 

100A 150A 
30A 50A 

Not CSA Certified 

25A 40A 

250A 400A 
40A 75A 

Minimum Holding Current 50 rnA Typ. 50mA Typ. 50mA Typ. 50 rnA Typ. 50mA Typ. 

AC Line Voltage: 90/140V or 200/280Vl @ 47-63 Hz' 
Voltage Drop @ Rated Current: 1.6V Max. 
Typical Turn-on Voltage: 5V 
Response Time (DC Signal): 112 Cycle Max. 
dv/dt' Off State: lOOV/,usec. 
Commutating: 5V I ,usec. 

NOTES AND OPTIONS 

Off State Leakage Current: 
90/140VAC - 4.5mA Typ. 

200/280VAC - 5.5mA Typ. 
400/480VAC - 1.5mA Typ. 

Isolation Output to Base: 1500V, lO'O(J DC' 
Contact Form: SPST (NO)' 

1. Special wide range models can be made which will switch loads from 18V to 140V. These relays can handle 
either 24VAC or 120VAC loads. 

2. 2500VAC isolation between input and output. 

3. Form A (SPST-NO) relays are standard. Form B (SPST-NC) switching is optional. Models incorporating this 
feature are designated by NC. e.g. MOB-NC. 

4. All DC models are TTL compatible over the full operating temperature range. 

500 

.. 300 

E 
i.;. 200 
,:e 
~: 100 
~~ .. '" 
~g 50 

'" ~ .. .... 30 

20 

5. All relays except 480VAC Models incorporate an RC snubber network which prevents false operation from I 

transients up to the dv/dt level shown. More severe transients may require additional external protection. 
We will review your application and recommend the additional protection needed. 

MECHANICAL SPECIFICATIONS 

Size: 21/."L x 13f."W x 11/8" maximum. 

Weight: 4 ounces maximum. 

Termination: Standard Models - Control Signal: 6-32 screws. Output: 8·32 screws. 
Special Models can be provided with lead wires or other types of termination in OEM quantities. Consult the 

factory for details. 

SPECIAL DESIGNS 

Douglas Randall has designed many special solid state relays, such as a polarized, latching, SPOT unit which 
will switch 12A at 28VDC. We also have the capability of making special package sizes and terminal arrange
ments for our solid state relays at moderate tool cost. Your inquiries will be rpviewed promptly. 

8'1408 For manufacturers' sales offices, see yellow pages 
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LOAD CURRENT VS TEMPERATURE 
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Douglas Randall Proportional Control vary loads up to 40 Amp 
@ 480 VAC from 0 to 99%. 

SERIES R - RESISTOR CONTROLS 
These controls operate by connecting a variable resistor to the 
input terminals. See Figs. 1 & 2. 

INPUT* 
Variable Resistor (150,000f!, 1 wattl- For 120VAC 

Mechanical 
Specifications 
on page 7 

Variable Resistor (1 Megohm, 1/2 watt) - For 240VAC, 277VAC or 480VAC 

CURRENT 
Output Voltage 5A lOA 15A 

90·130 VAC Models ROSA RIOA R1SA 
200-240 VAC Models ROSB RIOB RISB 
400-4BO VAC Models' ROSO RIOO RISO 

OUTPUT DATA 

25A 40A 
R2SA R40A 
R2SB R40B 
R250 R400 

Maximum Current 5A lOA 15A 25A 40A 
One Cycle Surge Current 75A 100A lS0A 225A 400A 
Overload (I Sec., RMS) 20A 30A SOA 70A ISOA 
Minimum Holding Current .OSA .OSA .07A .OBA .09A 
AC Line: 90/130 VAG, 200/240 VAG, 250/300 VAC or 400/4BO VAC 
Typical leakage: 90/130 VAG - 10 rnA; 200-240 VAC - 7 mA; 2S0-300 VAC - 6 mAo 400-4BO VAC - 3 mA' 

* Models ROSD, R10D. R1S0, R25D and R400 have no snubbers . 

SERIES RD / LOGIC INPUT CONTROL 

I 

Series RD provide full control from 0% to 99% when energized by 0-10 VDC or 
0-15m ADC signals. 

MODEL RD04A AND MODEL RD04B UL Listed File Number El03645 
INPUT SIGNAL 0-10 VOC or 0-15 rna DCI'I 

OUTPUT DATA RD04A 
Maximum Current 4A 
One Cycle Surge Current !OOA 
One Second Overload Current 40A 
Minimum Holding Current .05A 
AC line Voltage 90-130 VAC @ 47-63 Hz 
Off state leakage .01A (typical) 

t-oR:-:es:7:p:~o~ns-:::e"T-:ci m:::e:.:-.c"'"==-__ -+~ __ -"1-'-50'_mcc...cs'_'ec~@ I 0 VOC (typica I) 
Isolation (Input to Output) SO-O'VRMS 

Notes: 1. All data is measured at 25°C. 

RD04B 
4A 

100A 
40A 
.05A 

200-240 VAC 
.01A (typical) 

300 m sec @ 10 VOC 
500 VRMS 

2. The input is not polarity sensitive, but must be protected against voltages above 10 VOC. 

~100 

~ 
~ 75 
o 

9 50 
W 
<!> 
1" z 2. 
W 

~ 
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Fig. 1 
INPUT RESISTANCE MEGOHMS 

PERCENT OUTPUT VOLTAGE VS 
INPUT VOLTAGE 

Models RDA, ROB, ROD, R004A. RD04B 

~T=CC-t---rI-t--t- .. , 

234567 
INPUT VOLTAGE DC 

Fig. 3 
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Fig_ 2 
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SOLID STATE RELAYS SERIES K 
DC OUTPUT IDC CONTROL SIGNAL 

NEW 
Output to 
250 VDC 

LOAD CURRENT VS TEMPERATURE 

MECHANICAL ARRANGEMENT 
See AC output relays on page 80 13_48 

OUTPUT DATA 

c:;
o 
-en 
c.. 

~ 
.... z .... 
co: 
co: 
::> 
() I 

6" Ix 6" ~ 1!a" IHEAT ISINKj 

FRiE AIJ MOU~TED i'\, 
I I I "'''" 4 AMP RELAYS 

Douglas Randall Series K areSPST (NO) or (NC) 
relays which will switch loads of 4, 8 or 12 Amps 
to 250 VDC. They provide rapid switching and 
opto-isolation between input and output. The 
sensitive inputs are compatible with DTL or TTL 
logic. Arc-free switching makes these relays 
suitable for hazardous atmospheres. Continuous Current 

DC Line Voltage 

4A, SA, o,/12A 

2-32VDC or 2-55VDC 

2mA DC 

~ 
9 J I I 

o 20 30 40. 50 60 70 SO 90 100 

MODEL NUMBERS 
Output Voltage Current 

4 Amp 
2-32VDC 8 Amp 

12 Amp 
4Amp 

2·55VDC 8 Amp 
12 Amp 

2-250 VDC 6 Amp 

Model 
K04A 
K08A 
K12A 
K04B 
K08B 
K12B 
K06D 

Off State Leakage 

Turn On Time 

Turn Off Time 

Voltage Drop @ Rate 
Current 

Isola!ion 
Load to Base 

SIZE: 

50 Micro- Sec. 

500 Micro Sec. 

1.5VDC Max. 

1500V 

1 0 
u 
c 
en 8 
c.. 
::;; 
5 6 
.... z 
~ 4 
co: 
::> 
() 

c 

'" 9 0 

6,,1 x 6" Ix 1!a,,1 HEAi SINKI 

I I I i'\, 
FREE AIR MOUNTED 

I sl AMP RELA~S 

l __ JJ_~ -- --'Inductive loads must be diode suppressed. 
t Normally closed add - (NC) K04A-NC. 

21/4L x 13f4Wx 11faH Max. 

~ 
AMBIENT TEMPERATURE (DC) 

INPUT SIGNAL DATA WEIGHT: 
4 Ounces Max. Special Models can be 

provided with iead wires 
or other types of 
termination in OEM 
quantities. Consult the 
factory & see pg. 8·134S 
for mechanical details. 

~ 14 
() 12 
e. 10 
~ 8 
~ 6 

6" x16" x ~" HIEAT SIINK-112 A~P RE1LAYS Range 
Must Operate 
Must Release 
Input Impedance 
Isolation 

Signa I to Load 
Signal to Base 

Temperature 

3-32VDC 
3VDC 
1VDC 
10000 Min. 

1500V 
1500V 
- 300 C to + 800 C 

TERMINATION: 
Standard Models -

Control Signal: 
6-32 Screws 

Output: 
S-32 Screws 

500 VDC SWITCHING 

MODEL CURRENT 

F04E 4Amp 

FOSE SAmp 

-......... 1--- r---

1 1 1 ........... 
FREE AIR MOUNTED ........... --1 1 1 I 

::> 4 
() 2 

~ 0 
- 20 
il~ .~---b--) 

30 40 50 60 70 80 90 100 

OUTPUT SURGE CURRENT ~MAX.) 
VOLTAGE 1 DOl'S @ 2% OUT CYCLE 

25-500 VDC 30 Amp 

25-500 VDC 60 Amp 

Series F Relays are available 
SPST (NO) or SPST (NC), They pro
vide rapid switching of loa{js up to 
8 amperes DC. I nputs are opto-iso
lated and compatible with DTL or 
TTL logic signals. Arc-free switch-
ing makes them suitable for haz- Note: To deSIgnate normally closed relays, add suff,x "NC"i e.g., F04E-NC. 
ardous atmospheres as well as 
machine tool process control 
equipment. 

SOLID STATE RELAYS - SERIES CV .-- A ---+I 1t-125-t 

PC MOUNTED-· HIw 
INPUT DATA OUTPUT DATA INPUT DATA OUTPUT DATA 

eV1 CV2 eV1 & CV2 eV3 eV6 eV3 & eV6 

Nominal Voltage 5.5VDC 2SVDC Current 3A RMS 
Voltage Range 4-lOVDC 10-32VDC Surge Current 80A Peak 
Must Operate 4VDC lOVDC Minimum Current 50mA 
Must Release . 4VDC .4VDC Off State Leakage SmA 

Nominal Voltage 5.5VDC 2SVDC Maximum Current 3A DC 
Voltage Range 4-10VDC 10-32VDC Voltage Range 4-55VDC 
Must Operate 4VDC 10VCC Voltage Drop 1.6VDC 
Must Release .4VDC .4VDC Off State Leakage lOmA DC 
Impedance 1000f! 4)00n Turn On Time 500,usec. 

Turn Off Time 1.5msec . 

Impedance 1000n 4000n Voltage 24 to 240VAC INPUT DATA OUTPUT DATA 
Isolation 1500V 1500V @47t063Hz 
(Input to Output)' 

15pF 15pF Voltage Drop 2.0VAC 
Voltage Range 
Current 

Offstate dv/dt 100V/,usec. 
Turn On Time 8.3msec. 

Must Not Operate 
Isolation 
CapaCitance 

Turn Off Time 16 msec. Impedance 

MODELS CV-1 & CV-2'i\l <fl 
3 Amp output @ 120/240 VAC 

MODELS CV-3 & CV-6 
3 Amp output @ 4 to 55 Volts DC 
Opto-isolation Zero crossover, Opto-isolation 

Dim_ A - 2_00" Max, B - .650" Max. Dim_ A - 2.00", B - _75" 

eV4 eV5 
10-55VDC 90-130VAC Voltage 
lOmA lOmA Current 
3mADC .SmA RMS Leakage 
1500V 
10pF -

1500V Voltage Drop 
10pF Logic Supply Volt. 
40Kf! Logic Supply Cur. 

MODELS CV-4 & CV-5 
Convert 10-55 VDC (CV-4) 
Convert 90-130 VAC (CV-5) 
to Logic Level outputs 
Opto-isolation 
Dim A - 1.25", B - .50" 

AC Output CV-1 & CV-2 U/L Recognized, File E60556, C_C.NMFT2 
CSA Certified File LR34149 

8-1410 For manufacturers' sales offices, see yellow pages 

eV4 & CV5 
30VDC 
16mA Max. 
100,uA 
.4VDC 
4-5-6VDC 
lOmA@6VDC 
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4500 

TOGGLE SWITCHES 

PHOTOELECTRICS 

RELAYS 

LIQUID LEVEL 
CONTROLS 

~. -~./'- /. 

• SOLID STATE 
RELAYS 

TERMINAL BLOCKS 

TEMPERATURE 
CONTROLS 

TIMERS 

EEM 1988 

RELAYS 4500 

WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
- BECAUSE ordera placed by 3:00 p.m. are shipped the same day. - BECAUSE of our excellent Velue-Added Service. 
- BECAUSE we have over 8,000,000 relays & awitchea in atock. - BECAUSE of our Just-In-Time Program. 

(213) 452·1229 
CABINETS RELAYS SWITCHES TIMERS 

BUD Aleph Inlernational Aero ATC 
Allied Controls Alco Agestat 
American-Zeitler American Switch Amperite 

CIRCUIT BREAKERS Aromat Aromat Antex 

Airpax 
AT&T Arrow Hart Crouzet 

Aromat 
Bosch carling switch Eagle Signal 

Carllngswitch 
C.P. Clare C&K Guardian 

Heinemann 
Coto EECO Induslrlal Timer 

Potter & Brumfield 
Crydom Controls Electro-Mech Magnecrafl 
EAC Electronic Comp. Group Master Electronics 
Elec-Trol Grayhill Midtex 
Fujitsu Landis & Gyr National Controls 

CONNECTORS & Gardos Linemaster Omran 
SOCKETS Grayhill Master Specialties Potter & Brumfield 

Amphenol Guardian McGill SSAC 
Aromat Hi-G Microswitch Siruthers-Dunn 
Curtis Idec Omron Syracuse Electronics 
Custom Connector ITT Oslo 
Idec Line Electric OTTO 
Lumberg Magnecrafl Saia RESISTOR NETWORK 
Master Electronics Master Electronics Unlmax Beckman Ind. 
Potter & Brumfield MEC 
50uriau Midtex 

INDICATORS, Vernitron-Beau Omron 
Welcon/Wells Potter & Brumfield LAMPS & LED TRIMMERS & POTS 

RBM Idec Beckman Ind. 

Schrack 101 

COUNTERS Siemens lEE 
JKL SOLENOID Engler Sigma 

Standex Leecrafl Dormeyer Heeon Lumex 
IVO Stantel Guardian 

Kessler-Ellis Struthers-Dunn Stanley Line Electric 

Master Electronics Telemecanique Sylvania 

Omron Theta-J 

Redington Trlridge INDUCTORS TERMINAL BLOCKS 
Red Lion Jeffers Beau 
Sodeco/Maxmar FUSES Microtrsn Buchanan 
Stemco Bussmann Stancor Curtis 
Veeder-Root Liltelfuse Triad Electrovert 

Underwriters Safety Kulka 

PHOTOELECTRIC 
Magnum 

DIODES HARDWARE & Marco 
WIRING DEVICES Aromat Rot Generallnstr. Dolan-Jenner 

Aavid Underwriters Safety 
Buchanan 

Electro Vernitron-Beau 
Electrovert 

Omran 

FANS Harvey Hubbell 
Photoswltch/ AB 

Aromat H.H.Smith 
Skan-A-Matic 

TRANSFORMERS 
U.S. Toyo Modor Dormeyer 

PROXIMITY Microtran 
KNOBS Agastat Stancor 

FILTERS Cosmo/Kurz-Kasch Electro Thordarson 
Curtis Raytheon/Panel Products Omron Triad 

OVER 8.000,000 RELAYS & SWITCHES IN SlOCK 
MAILING ADDRESS 

MASTER DISTRIBUTORS 
P.o. Box 25662 

Los Angeles, CA 90025-0662 
FAX (213) 399-8600 

PADDLE SWITCHES TRANSFORMERS TIMERS 

PHYSICAL ADDRESS 
MASTER DISTRIBUTORS 

1301 Olympic Blvd. 
Santa Monica, CA 90404 

Telex: 182041 MASTER SNM 

COUNTERS FANS 

ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

For manufacturers' sales offices, see yellow pages 

CIRCUIT BREAKERS 
~USES &: FUSEHOlOERS 

KNOBS 

LAMPS & LEDS 

SWITCHES 

• RELAYS 

INDICATOR LIGHTS .,-.... - . 
. ' 

SOLENOIDS 

SOCKETS 

PUSHBUTTON 
SWITCHES 

PROXIMITY CONTROLS 

e-1411 



4500 

EICHHOFF 

GENERAL PURPOSE 
PC BOARD RELAYS 
POWER RELAYS AND 
CONTACTORS 

FEATURES 

DIMENSIONS (inch) 
(mm) 

CONTACT ARRANGEMENT 

CONTACT RATING RESISTIVE 

CONTACT MATERIAL 

LIFE 

BREAKDOWN 
WIIAGE 
BETWEEN 
COIL DATA 

SPECS. 

APPROVALS 
'PENDING 

mechanical operations 
electrical 
at load 

open contacts 
contacts and coil 

BOTTOM VIEW (mm) 

8-1412 

RELAYS 4500 

Eichhoff offers you advanced technology 
and custom capability in general purpose PCB 
relays, power relays and contactors. 

E3230 
DIP-construction, 
flux resistant, 
Ag-Pd-contacts, 
Au-plated 
'washable 
types available 

2C 

1.2SA 12SV AC 

AgPd 40/60-Au (10,,) 

1Sx10' 
Sx10' 

10 ms 
10 ms 

SOOVAC 
1000 MO/SOO V 

Large capacity-
high sensitivity-
small size/wide 
insulation distance-
air and creepage 
distance > S mm 
slim line type 

1A,1B, 
1C(1C:W=30mm) 

SA 220V AC 

AgCdO 

10' 
2 x 10'(1A);10'(1B,1C) 
SA 220V AC 

1000V 
4000V 

12 ms 
1S ms 

2S00VAC 
> SO MO/SOOV 

UL *-CSA*-VDE 

Eichhoff Electronics, Inc. 
205 Hallene Road 
Warwick, RI 02886 
Fax (401) 738-7154 

large capacity, 
compact size, wide 
insulation distance-
flux resistant, 
washable, air and 
creepage distance 
>Smm 
Latching types 
available 
slim line type 

2A,2B,2C 

SA 220V AC 

AgCdO 
AgCuAu-plated 

10' 
1.Sx 10' 
SA 220V AC 

1000V 
4000V 

S ms 
11 ms 

2500VAC 
> 50 MO/500V 

Porcelain base, 
low/high temperature 
peaks, large capacity, 
flux resistant 

1A, 1B, 1C 

SA 240V AC 
10A 120V AC 
7A 30V DC 

AgCd 0, AgCu 
AgCuAu-plated 

3x10' 
3x10' 
6A 220V AC 

1000V 
2S00V 

6ms 
14ms 

2S00V AC 
100MO/SOOV 

VDE-Ul-CSA-SEMKO- UL-CSA 
SEV 

Large capacity, 
compact size, wide 
insulation distance, 
air and creepage 
distance > S mm 
Latching types 
available 
washable types 
available 
slim line type 

1A, 1B, 1C 

10A 220V AC 

AgCd 0 
AgCuAu-plated 

10' 
2x10' 
10A 220V AC 

1000V 
4000V 

4ms 
10 ms (1B:14 ms) 

2S00VAC 
SOMIl/SOOV 

VDE-Ul-CSA-SEMKO
SEV 

(401) 738-1440 

Technical Data Subject to change without notice 
Printed in U.S.A. 

For manufacturers' sales offices, see yellow pages EEM 1988. 



4500 RELAYS 4500 

EICHHOFF The leading European manufacturer since 1948. 
Pioneer in EMIIRFI suppression. 

E3206L 
Large capacity
compact size. wide 
insulation distance. air 
and creepage distance 
>8mm 
latching types available 
low profile type 

1.12(W)x.5(H)x 1.04(0) 

28.5(W) x 12.7(H) x 26.3(0) 

1A. 1B. 1C 

10A 220V AC 

AgCdO 
AgCuAu-plated 

10' 
2x10' 
10A 220V AC 

1000V 
4000V 

612244860 

75 280 1100 3500 6000 

0.5 
75% 
10% 

4ms 
10 ms (1B:14 ms) 

2500VAC 
50MO/500V 

E3201 BV30 
Porcelain base. low/high 
temperature peaks. large 
capacity. flux resistant 
slim line type 

1.13(W)x 1.0(H)x.48(0) 

28.7(W) x25.5(H)x 12.3(0) 

1A. 1B. 1C 

16A 

AgCd 0 

2x10' 
1.5x10' 
16A 220V AC 

1000V 
2500V 

5 6 12 24 48 60 

53 75 205 740 3500 6000 

0.5 
75% 
10% 

6ms 
14 ms 

2500V AC 
100MO/500V 

E3209 
Low/high temperature 
peaks. large capacity. 
flux resistant. washable. 
high inrush current 
capability 

1.13(W)xl.oo(H)x.49(0) 

28.9(W)x25.5(H) x 12.5(0) 

1A. 1B. 1C 

20A 

AgCdO 

3x10' 
1.5x10' 
16A 220V AC 

1000V 
4000V 

6 12 24 48 60 

75 280 1100 3500 6000 

0.35 
75% 
10% 

3ms 
7ms 

2500VAC 
100MO/500V 

Resin sealed, high performance, high reliability power line filters. 
Precise performance within product specifications. 
Complete engineering capability for application assistance. 

E3214 
Fastons 
High switching capacity 
Universal mount 

1.75(W)x1.87(H)x 1.02(0) 

44.5(W)x47.5(H)x26(D) 

1A. 1B. 1C 

10A 380V AC 
15A 220V AC 

AgCd 0 

10' 

16A 220V AC 

1500V 
2000V 

220V AG, 120V AC 

2.2VA 

80% 
10% 

15 ms 
25ms 

2000V 

E3252 
Fastons 
High switching capacity 
Universal mount 

1.9(W)x1.97(H)x 1.14(0) 

48(W) x 50(H) x 29(D) 

2A/1A. 1B/1A 

16A 380V AC 

AgCd 0 

10' 

16A 250V AC 

1000V 
2500V 

3801220V AG, 120V AC 

3VA(1W) 

80% 
10% 

15 ms 
25ms 

2500V 

E3250 
VDE 0660 
Miniature Contactor. 
fastons 
High switching capacity 
Universal mount 

2.13(W)x2.05(H)x 1.61(0) 

54(W) x52(H) x41(0) 

4AJ3A, 18/2A-2B13A 
4AJ3A,18/2A-28/18 

16A 380V AC 

AgCd 0 

10' 

16A 220V AC 

1000V 
2000V 

2201380V AG, l20V AC 

6VA(3.6W) 

80% 
10% 

35ms 
50ms 

2000V 

VDE-UL-CSA-SEMKO-SEV UL-CSA (1A) UL-CSA-VDE VDE-DEMKO-SEMKO
SEV-UL-CSA 

VDE-SEV-SEMKO-UL-CSA OVE-SEV-DEMKO-KEMA
SEMKO-UL* 

EEM 1988 

Eichhoff Electronics, Inc. 
205 Hallene Road 
Warwick. RI 02886 
Fax (401) 738-7154 

(401) 738-1440 

Technical Data Subject to change without notice 
Printed in U.S.A. 

For manufacturers' sales offices, see yellow pages 8-1413 



4500 RELAYS 

ELEC)\TAOLREEDRELAYS 
DIP 

1 75°1 

H
~ght(SeeTab,e) 

J l
o

! 101 125 025 

075 ~ 400 ~ 075 

SIP 

VISTA 

MICRO 
MINIATURE 

MMS2A 
r--,oo------j 

I I r o~ 
1---.700----1 

1-"0"1 
hi~020 

100-l ~5 
MMS1A 

r----.800----j r- 20oi 

I I nls015 n n nIT 
.100-1 t--.500~ !-.100l.tOO-f'\. L .125 

""-.018 dia. pins 

Contact 
Rating Part Number Coli Max. Min. 
Max. Res. Plck- Drop-
Load ~hms~ Up Out 

Contact (Resls- Call 20· V.D.C. V.D.C. 
Form live) No Diode With Dloda V.D.C • ..... 10% @20·C @20·C 
lA 10Yl' RA30451 051 RA30461 051 5 500 3.6 1.0 

SPST- .SA RA30451 061 RA30461 061 6 500 4.0 0.5 
NO 200V .RA30451121 RA30461121 12 500 6.0 1.0 

RA30451241 RA30461241 24 2150 16.0 2.0 
2A lOW RA30982051 RA31232051 5 200 3.8 1.0 

DPST- .SA RA30962061 RA31232061 6 200 4.0 1.0 
NO 200V RA30982121 RA31232121 12 500 8.0 2.0 

RA30982241 RA31232241 24 2150 16.0 4.0 
18 lOW RA30511051 RA30521 051 5 500 3.8 1.0 

SPST- .5A RA30511 061 RA30521 061 6 500 4.0 0.5 
Ne 200V RA30511121 RA30521121 12 500 8.0 1.0 

RA30511241 RA30521241 24 2150 16.0 2.0 
Ie 3W RA30421 051 RA30441 051 5 200 4.0 0.5 . 

SPOT .25A RA30421 061 RA30441 061 6 80 4.0 0.5 
l00V RA30421121 RA30441121 12 500 8.0 1.0 

RA30421241 RA30441241 24 2000 16.0 2.0 
• For electrostatic shleidmg add -02 to PIN 

Contact 
Rating Part Number Call Max. Min. 
Max. Res. Plck- Drop-
Load (ohms) Up Out 

Contact (Resls- Call @20·C V.D.C. V.D.C. 
Form live) No Diode With Diode V.D.C . ..... 10% @20·C @20·C 
lA lOW RA31301051 RA31311 051 5 500 3.6 1.0 

SPST- .5A RA31301061 RA31311061 6 500 4.0 0.5 
NO 200V RA31301121 RA31311121 12 500 8.0 1.0 

RA31301241 RA31311241 24 2150 16.0 2.0 
'1B RA31321051 RA31331 051 5 500 3.6 1.0 

SPST- RA31321 061 RA31331061 6 500 4.0 0.5 
NC RA31321121 RA31331121 12 500 8.0 1.0 

RA31321241 RA31331241 24 2150 16.0 2.0 

Res. Max. Min. 
Contact (ohms) Plck- Drop-
Rating @20·C V.D.C. V.D.C. 

Contact (Rasls· Call ±10% @20·C @20·C 
Form live) Part Number V.D.C. Call Up Dul 
lA lOW ViS1A05Xl0 5 500 3.8 0.5 

.5A VIS1A06Xl0 6 125 4.0 0.5 
200V VIS1A12Xl0 12 500 8.0 1.0 

VIS1A24Xl0 24 2000 16.0 2.0 
VIS1A48Xl0 48 8000 32.0 4.0 

~ VIS2AOSX10 S 200 3.8 0.5 
VI S2A06Xl 0 6 110 4.0 O.S 
VIS2A12Xl0 12 440 8.0 1.0 
VIS2A24Xl0 24 1750 16.0 2.0 
VS2A48Xl0 48 7000 32.0 4.0 

lB lOW VIS1B05Xl0 S 200 3.8 O.S 
.5A VIS1B06Xl0 6 110 4.0 0.5 

.200V VIS1B12Xl0 12 440 6.0 1.0 
VISIB24Xl0 24 1750 16.0 2.0 
VIS1B48Xl0 46 7000 32.0 4.0 

lC 3W VIS1COSX10 S SOD 3.8 0.5 
.25A VIS1C06Xl0 6 12S 4.0 0.5 
100V VIS1C12Xl0 12 500 6.0 1.0 

VIS1C24Xl0 24 2000 16.!) 2.0 
VIS1C48Xl0 48 8000 32.0 4.0 

Contact 
Part Number Coli 

Rating Ras. 
Contact Max. X DeSignates Call (Oh~ 

Form Load Contact Symbol V.D.C. @2 
lA See 

Table 
MMSIAOSAX3 5/6 150 

Below MMS1A12AX3 12 90G 
2A See 

Table 
MMS2A05AX3 S/6 20G 

Below MMS2A12AX3 12 800 

Form A Ratings (R ••• Load) LIFE (x 111" Op.ratlons) Contact 
Symbol Walls Max. Max. Rated Low 
Numbers D.C. Amps Volts Load Lavals 

1 10 0.5 100 5 2(1 
2 5 0.5 100 1 50 
3 5 0.5 100 5 20 

EIec-1WI,lnc.· 9115 Brown Deer Rd., San Diego, CA 92121· (805) 252-8330· Telex: 310-372-0331 • FAX: (805) 251-7147 

B'1414 For manufacturers' sales offices, see yellow pages 

4500 

Physical 

E.S. 
No. Op!ion Circuit Diagram 

Haight Term. (Top Vlaw of Ralay) 
1413 , . 

.275" 8 Pin Vas hPH DIP 
2 , 7 

~~ 
.275" 8 Pin Ves 

~ DIP 
1 2. 6 7 

14;13 , . 
~ .275" 8 Pin No 

DIP [f:'J] 
, 2 , 7 

14 13 9 , 

.275" 8 Pin Ves ~ DIP ~ + -
12 7 

Physical 

E.S. 
No. Op~on Circuit Diagram 

Width Term. (Top View of Relay) 

~r1 .250" 4 Pin No 
SIP 

1 +3 -5 7 

.250" 4 Pin No 
I ~ 1 SIP , +3 -5 7 

Circuit Diagram 
(Top Vlaw of Ralay) 

Max. Raplace "XX" In Part No. 
Width A B 

1 32 2 4 E 

~ (f .350 

:l. :l. 
E 4 , 3 

1 3 5 2 2 4 6 E 

.450 W d1. 
{v.)J 
:1l. 

E 4 6 , 3 5 

, 3 2 24 E +rr- +( ~ 0 0 
.450 i ~_-J 

o 0 0 __ I •• 
E 4 1 3 

1 3,2 1 3 E 

~ tX .350 
1I1 
E 4 5 245 

Max. Min. 
Plck- Drop-

Up Out 
V.D.C. V.D.C. Circuit Diagram 
@20·C @20·C Bollom Vlaw 

3.7 0.4 4:;;;JJ 
9.0 1.0 ~ 

3.7 0.4 
5 ___ ft _____ 6 

3----1~4 

9.0 1.0 1.......r<YY'1--~ 

Max. 
Inillal Min. 

COntact Braak-
Res. dOIl/A Recommanded 

(ohms) V.D.C. Application 
.2 200 Standard 
.2 300 Dry/low Level 
.2 200 RF Loads 

EEM 1988 



4500 RELAYS 4500 

ELECXTROL REED RELAYS/SOLID STATE RELAYS 
BLUE BOY 

BBS1C Coil 
Re •. 
Ohms 

ParI Coil @2DoC 
Number V.D.C. ±10% 

Ub.I-.L RI.200 

600_1 
'00-

BBS1A & BBS1B 

~ , 00 MAX -:i -I r-- 175 
11- 870---11 -rJ-ij-.310MAX W ~th375MAX 

BBS1A Series 
BBS1A05AIO 
BBS1A06Al0 
BBS1A12Al0 
BBS1A24Al0 
BBS1A48Al0 
BBSl C Series 
BBSlC05Al0 
BBS1C06Al0 
BBS1C12A10 
BBSl C24Al0 
BBS1 B Series 
BBS1B05Al0 
BBS1B06Al0 
BBS1B12Al0 /11 Idl \('200 ----1 -- .200 .005 150 ~ ,020 

05 x ,02 -- 600 I 
iyp, -4 PLCS. --- ,800 __ -- lOa:!: ,022 x ,010 

025 TYP 4 PlCS 

BBSl B24Al0 
BBS1B48Al0 

SC6 SERIES 
(SOLID STATE RELAYS) • 

'~' " 2 5 

" 3 4 

CIRCUIT DIAGRAM 
(TopVlow) 

_ .350 .O{g ~109~) ~t 

r ".'::1 On""", 'I[ 8 5 • 1 1 
.265 

(6.73)· 

j~~~~f:s~ 1 2 3 _~ J---""'P'" "'0" 100 TYP. I--~) T~~J>F ,o£a (2) 

12.54) ~-".0 14.06)0151.38) 

13 tw. __ J f~~gKNESS 
(3.3) 

T-- ---.;~{~d: f.gg,2) 

IRput Output 

5-6 
5-6 
12 
24 
48 

5-6 
5-6 
12 
24 

5-6 
5-6 
12 
24 
48 

Part Ho. Opera'e Current Rated Voltage Rated Current 

SC610 lSmA 140Vrms 0.5 Am .. 
SC612 SmA 

SC620 15mA 280Vrms 0.5 Amp 
SC622 SmA 

SC630 280Vrms 15mA 0.5 Amp 
Se632 SmA 

In addition to the reed relays shown, ELEC-TROL offers TELE
PHONE LINE SENSING RELAYS, LOW THERMAL RELAYS, 
RF SWITCHING RELAYS and PROXIMITY DEVICES_ The new 
VISTA REED RELAYS shown here are also available with up to 
6 form A contacts, up to 4 form C contacts, 1 or 2 mercury 
wetted contacts, and a 1 form A magnetic latching contact. 

500 
125 
500 

2000 
8000 

200 
125 
500 

2000 

500 
125 
500 

2000 
8000 

Minimum 
Supp. V.D.C. 

Oper- lease' Breakdown 
Max. Min. ale' Re- Insu- Maximum D.C. Circuil 

Operale Release Bounce Bounce Max. Open laled Resislive Conlacl Diagram 
V.O.C. V.D.C. Nominal Timing Coil Con- Termi- Raling (Top 
@2DoC @2DoC Millisecond. V.D.C. lacls nal. Walt. Amp. Volts View) 

E} 3.8 0.5 0.4/0.3 0.1/- 8.0 300 1500 10 0.5 200 
3.8 0.5 0.4/03 0.1/- 8.0 300 1500 10 0.5 200 
8.0 1.0 0.4/0.3 0.1/- 16.0 300 1500 10 0.5 200 

16.0 2.0 0.4/0.3 0.1/- 32.0 300 1500 10 0.5 200 
32.0 4.0 0.4/0.3 0.1/- 64.0 300 1500 10 0.5 200 

ciJ 
4.0 0.5 06/0.4 0.5/1.2 8.0 100 1500 3.0 0.25 200 
4.0 0.5 0.6/0.4 0.5/1.2 8.0 100 1500 3.0 0.25 200 
8.0 1.0 0.6/0.4 05/1.2 16.0 100 1500 3.0 0.25 200 

16.0 2.0 0.6/0.4 0.5/1.2 32.0 100 1500 3.0 0.25 200 

Jj 3.8 0.5 0.5 0.4/0.3 8.0 300 1500 10 0.5 200 
3.8 0.5 0.5 0.4/0.3 8.0 300 1500 10 0.5 200 
8.0 1.0 0.5 0.4/0.3 16.0 300 1500 10 0.5 200 

16.0 2.0 0.5 0.4/0.3 32.0 300 1500 10 0.5 200 
32.0 4.0 0.5 0.4/0.3 64.0 300 1500 10 0.5 200 

SB SERIES 

,~ (SOLID STATE RELAYS) 

16 10 

'"""l90 LJMITER ~ Ie 

" 

1 8 

C'RCUIT DIAGRAM 

L(1~~8~}--l ;?6\8~11 
..l D rOF FRAMo 

J18 10 8\.265 .300 17.62)[ 
CHAMFER 1 'f 8 (6.73) T~~c?F 
~~~I~~TES t 

100 TYP-! I t 
(2.54) ~ .008 (.2) 

.L~ 
.015 (.38) 

~ I LEAD THICKNESS 

~ .0,5T 
(l.9') 160 

I i~41 :f.0050,~ --11_ (4.06) 
13 TYP 

(3.3) 

Input Output 

Part No. Current limiter Operate Range Raled Voltage Ra'ed Currenl 

SB5421 Constant 3.8-32VDC 12-140Vrms .010 to 1.0A" 
SBS421V' Current 

SBS422 Constant 3.8-32VDC 12-280Vrms .010 to 1.0A" 
SB5422V' Current 

SB2369' None 5-30mA 12-280Vrms .010 to 1.0A" 

SB2369-01' 270 Ohm Res. 3.S-7.0VOC 12-280Vrms .010 to LOA" 

* Designed to meet VDE requirements. 

The DIP, SIP, and BLUE BOY RELAYS also are available in 
other configu rations. 

ELEC-TROL manufactures its own REED SWITCHES in an 
ultra modern plating facility and class 100 laminar flow clean 
rooms. Special REED SWITCHES can be made to suit your 
special application. 

Elec-ll'ol, Inc.' 9115 Brown Deer Rd., San Diego, CA 92121, (805) 252-8330' Telex: 310-372-0331· FAX: (805) 251-7147 

EEM 1988 For manufacturers' sales offices, see yellow pages 8,1415 
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4500 RELAYS 4500 

STANDARD HERMETIC SEALED RELAYS 
Max. Pick 
Up/latch 

Coil Voltagel 
Contact Contact DxWxH Coli Resistance Current@ 

SERIES General Information Form Rating Size Sensitivily VOllage ±10% +25°C 

30 

0 
Digital time delay relay. 1 PDT 2Amp Various N/A 28 VDC N/A N/A 
Operate or release delay. 2PDT 28 VDC Nominal 

3PDT or 
Note: 4DPT available in 4PDT 10Amp 
delay on operate only. 28VDC 

!d Especially designed for lower 1PDT DryCircuil .970 x .970 20mw 6.0VDC 200 Ohms 14 MADC 
power input, with dry circuit or 10 3 Amp x 1.781 1PDT 12.0 VDC 1000 Ohms 6.3 MADC 
to 3 amps switching 2PDT 28 VDC 40mw 26.5 VDC 5000 Ohms 2.8 MADC 
capability. Resistive 2PDT 

50 
Qualified to M39016/6. 2PDT D/C to 2A .4 x .800 250mw 6.0VDC 40 Ohms 3.0VDC 

~ 
28VDC x .41 Pick Up 12.0 VDC 150 Ohms 6.0VDC tvt~ 

Resistive 26.5 VDC 700 Ohms 13.0 VDC 

55 
Y2 size sensitive latching 2PDT D/C to 2A .4 x .800 90mw 6.0VDC 100 Ohms 3.0VDC 

~ 
relay qualified to MIL-R- 28 VDC x .41 LatchlReset 12.0 VDC 500 Ohms 6.7VDC 
39016/45. Resistive 26.5 VDC 1800 Ohms 12.7VDC 

&" Crystal can "Lazy S" header. 2PDT D/C to 2A .359 x .797 300mw 6.0VDC . 35 Ohms 3.2VDC 
28VDC x .875 Pick Up 12.0 VDC 140 Ohms 6.5 VDC 

Resistive 26.5 VDC 552 Ohms 13.0 VDC 

70 Sensitive crystal can relay. 2PDT D/C to 2A 4 x.8 40mw 6.0VDC 200 Ohms 14.2 MADC 
28 VDC x 1.280 Pick Up 12.0 VDC 1000 Ohms 6.3 MADC 

Resistive 26.5 VDC 5000 Ohms 2.8 MADC 

77 

(J 
Crystal can. 2PDT Dry Circuit 4 x.8 90mw 6.0VDC 100 Ohms 3.0VDC 
Sensitive latching relay. to 3 Amps x .875 Latch/Reset 12.0VDC 500 Ohms 6.7VDC 

28VDC 26.5 VDC 1800 Ohms 12.7 VDe 
Resistive 

SERIES 30 J 30 40 50 55 68 71 

SHOCK 2Amp 10Amp 50G's 100 G's 100 G's 100 G's 50G's 
30G's 11 ±1.0 10ms 10ms 10±2 10 ±2 ms 

11 msec ms ±2.0 ms 
VIBRATION NOTE: 10 G's 10 G's 30G's 
SPECIAL ADJUSTMENTS 10-2000 Hz 40 to 500 Hz 56 to 3000 Hz 

OPERATE TIME MAX. Time delay range 35 ms 4ms 

RELEASE TIME MAX. .2-300 sec fixed 15 ms 4ms 

~. E~ElectrOn1~ Specialty 
~~ Corporation 

±2.0ms Amps 

30.G's 20G's 
56t03000 Hz 56to 3000 Hz 

5 ms 5ms 

N/A 5ms 

P.o. BOX 3501 / VANCOUVER, WASHINGTON 98668-3501 
PHONE (206) 574-5000/ FAX 206 573 4635/ TWX 970-444-0005 

8-1416 For manufacturers' sales offices,see yellow pages 

15 G's 
10-2000 Hz 

15 ms 

10ms 

Min. Drop 
Out vo"ag~1 
Current@ 

+ 25°C 

N/A 

5 MADC 
2.3 MADC 
1.0 MADC 

0.6VDC 
1.2VDC 
2.3VDC 

N/A 

0.5 VDC 
1.1 VDC 
2.3 VDC 

1.42 MADC 
0.63 MADC 
0.28 MADC 

N/A 

77 

100 G's 

20 G's 
10-2000 Hz 

5ms 

N/A 

EEM.1988 



4500 RELAYS 4500 

STANDARD HERMETIC SEALED RELAYS 
Max. Pick 
Up/Latch Min. Drop 

Coil Vollage! Out Vollage/ 
Contact Contact DxWxH Coil Resistance Current@ Current@ 

SERIES General Information Form Rating Size Sensitivity Vollage ±10% +25°C +25°~ 

~ 
Crystal can. 2PDT Dry Circuit .4 x .8 250mw 6.0VDC 35 Ohms 3.0VDC 0.3VDC 
Non-latching relay. to 3 Amps x .875 Pick Up 12.0 VDC 140 Ohms 5.9 VDC 0.6VDC 

28 VDC 26.5 VDC 600 Ohms 12.5 VDC 1.5 VDC 
Resistive 

80 Sensitive. 2PDT Dry Circuit .41 x .915 40mw 6.0VDC 200 Ohms 14.2 MADC 1.42 MADC 

0 to 3 Amps x 1.281 Pick Up 12.0 VDC 1000 Ohms 6.3 MADC 0.63 MADC 
Coils are in hermetically 28 VDC 26.5 VDC 5000 Ohms 2.8 MADC 0.28MADC 
sealed compartments, Resistive 
separate from contact 
chamber. 

90 Sensitive-nan-latching. 4PDT Dry Circuit .601 x 1.032 80mw 12.0VDC 500 Ohms 12.6 MADC 1.26 MADC 

920 to 3 Amps x 1.278 Pick Up 26.5 VDC 2000 Ohms 6.3 MADC 0.63 MADC 
Sensitive-Latching. 28VDC 80mw 12.0 VDC 500 Ohms 6.3VDC N/A 

Resistive Latch/Reset 26.5 VDC 2000 Ohms 12.6 VDC 

93 Non-latching 2PDT 10 Amps .515 x 1.032 500mw 12.0VDC 65 Ohms 5.8 VDC 1.1 VDC 

9401 
Welded or solder sealed. 28VDC x 1.300 Pick Up 26.5 VDC 300 Ohms 12.5 VDC 2.3 VDC 

Resistive 150 mw 12.0 VDC 240 Ohms 6.0 VDC N/A Latching. Latch/Reset 26.5 VDC 1000 Ohms 12.3 VDC 
Welded or solder sealed. 

9901 High current. Low profile. 2PDT 10 Amps .515 x 1.032 1000 mw 6.0VDC 8.4 Ohms 2.9VDC .55VDC 
28 VDC x .885 Pick Up 12.0 VDC 35 Ohms 5.9 VDC 1.1 VDC 

Resistive 26.5 VDC 170 Ohms 13 VDC 2.3 VDC 

100 Sensitive-non-Iatching. 6DPT Dry Circuit .852 x 1.032 150mw 12.0VDC 200 Ohms 27.4 MADC 2.74 MADC 

1020 
to 3 Amps x 1.278 Pick Up 26.5 VDC 1000 Ohms 12.2 MADC 1.22 MADC 

Sensitive-Latching. 28 VDC 150 mw 12.0VDC 250 Ohms 6.1 VDC N/A 
Resistive Latch/ Reset 26.5 VDC ~OOOOhms 12.3 VDC 

103 Non-latching. 4PDT 10 Amps .852 x 1.032 100mw 12.0 VDC 32 Ohms 5.8VDC 1.1 VDC 

10~ 
28 VDC x 1.3 Pick Up 26.5 VDC 150 Ohms 12.5 VDC 2.3 VDC 

Latching. Resistive 300mw 12.0VDC 125 Ohms 6:iVDC N/A 
Latch/Reset 26.5 VDC 500 Ohms 12.3 VDC 

~lf 
Full or Half size cryslal can 1 PDT with RFto Frequency Range to 500 MHz 12.0VDC ~Ohms 5.9 VDC 1.0 VDC 
coaxial relays with 8" min. Auxiliary 1.5 Amps VSWR-l:1.1 Typical. 26.5 VDC Ohms 12.5 VDC 2.3 VDC 
RG 178 B/U cables attached. Contacts 50 Watt Characteristic Impedance- 12.0 VDC 150 Ohms 6.0VDC 1.2 VDC 
T Series sensitive. or 2 PDT Max. 50 Ohm Typical. 26.5 VDC 700 Ohms 13.0 VDC 2.3 VDC 
Welded sealing. Coax Cross Talk-50 dB Typical. 26.5 VDC 1000 Ohms 6.3 MADC .63 MADC 

SERIES 79 80 90 92 93 94 99 100 102 103 104 F/H/T 

SHOCK 100 G's 50 G's 50 G's 50 G's 50 G's 50 G's 50 G's 50 G's 50 G's 50 G's 50 G's N/A 
11 ±2 ms 11 ±1 ms 11 ±1 ms 11 ±1 ms 11 ±1 ms 11 ±1 ms 11 ±1 ms 11 ±1 ms 11 ±1 ms 11 ±1 ms 11 ±1 ms 

VIBRATION 20 G's 15 G's 15 G's 15 G's 20 G's 20 G's 20 G's 
10-2000 56-2000 56-2000 56-2000 10-2000 56-2000 to 2000 

Hz Hz Hz Hz Hz Hz Hz 

OPERATE TIME 5ms 15 ms 20ms 9ms 7ms 10 ms 7ms 
MAX. 

RELEASE TIME 5ms 10ms 5ms N/A 3 ms N/A 3ms 
MAX. 

~ElectrOni~ Specialty 
Corporation 

15 G's 15 G's 
56-2000 56-2000 

Hz Hz 

18 ms 8ms 

5 ms N/A 

P.O. BOX 3501 / VANCOUVER, WASHINGTON 98668-3501 
PHONE (206) 574-5000/ FAX 206 573 4635/ TWX 970-444-0005 

EEM 1988 For manufacturers' sales offices, see yellow pages 

15 G's 15 G's N/A 
56-2000 56-2000 

Hz Hz 

8 ms 9ms 5ms 
T15 ms 

5 ms N/A 5ms 
T10ms 

8-1417 



4500 RELAYS 4500 

New From <tBP ~ectronic Specialty Corporation 

70 AMPARCI.ESr RElAYS 

DUTSTANDING 
CHARACTERISTICS 
IJfe - Over 10 million operations at full 

load. 
Low Cost - Effective cost versus perfor

mance characteristics. 
HlghCurrent-70AMPloadsat 50VDC: 

Resistive 
Motor 
Lamp 

Fast Switching - I Millisecond maxi
mum tum on time. 

LowContactResistance-l.5Milliohms 
maximum. 

TYPICAl APPliCATION 

OVER 10,000,000 OPERATIONS IN OUR 185°1 
CHAMBER • •• AND STII.I. RUNNINGI 
If your company's products can use lightweight, more compact 70 amp relays 

that go and go and go, call us. 
The ultimate in high current DC load switching. The load is switched with 

power semiconductors short term, and carried by the relay hard contacts long 
term, preventing the semiconductors from overheating. 
The Arcless"" uses a SPST heavy duty mechanical relay. In addition to 

switching 70 Al'v1P loads, the Arcless will withstand a 180 Al'v1P inrush current 
from motor or lamp load. 
Applications for arcless relays should include all high current DC switching 

where reliability and long life are important design criteria. 
No arc between contact points - No electro-magnetic interference. This non

arcing feature is useful for switching where EM! or RFI might cause damage to 
equipment, software, or quality of radio signals. 
Reliability, smaller size, no EM! or RFI and much longer lasting. A price ot 

under $20, in quantity, makes reliability affordable. 

PHYSICAl. 
Case: Metal can or molded plastic. 

Weight: 250 grams 

Load Connections: 2 flat terminals. 

CoIlConnection: I flat terminal. 

Sealing: Encapsulated in heat conduc
tive epoxy compound. 

DC 
MOTOR 
LOAD 

EUCTRICAI. 
Contact Configuration: I Form-A SPST 
ground side switching only. (See block 
diagram) 
Contact/Mechanical Life: More than 
10,000,000 operations at full rated electri
calload and temperature. 
Contact Overload: Four times rated 
contact load for 50 operations at 200 
millisecond maximum pulse duration. 
Static Contact Resistance: 1.5 milli
ohms maximum at rated current. 
Dynamic Contact Resistance: 6 milli
ohms maximum at 70 AMPS from 12t050 
VDC. 

MOTOR 
CONTROL 

SWITCH 

+ ARCLESS RELAY 
+ + 

12 TO 48 VOLT 
BATTERY 

1~~r-
I \ 

I 
r------I-1- - __ -.J 

~ Electronic Spedalty Corporation 
.~ P.O. Box 350L Vancouver, WA 98668-3501 (206)574-5000 FAX: (206)573-4635 

8·1418 For manufacturers' sales offices,see yellow pages EEM1988 



4500 RELAYS 4500 

NEW! FROM ELECTRONIC SPECIALTY CORP. 

ARCLESS RELAY 30 AMPERE DC 
SERIES 300 
1. Over 1,000,000 Operations. Limited only by mechanical life of the 

relay. 

2. No Bounce-Fast on time. 

3. Low Contact Resistance-.004 ohms max. 

4. Meets EMI Mil-Std-461B, RE02. 

5. Vibration and Shock: MiI-R-6106 characteristic C. 

6. Ambient Temperature: -55°C to +85°C. 

SQUARE TO ROUND 
Square peg in round hole? If you use a round can circular pin 
configuration we have a relay that is compatible electronically, 
environmentally, and mechanically-it fits into the same envelope. 

Available in 4PDT 3-10 Amps rated and 6PDT 3 Amp rated. 

This eliminates the need for expensive redesign and gives you: 

• A solution to sole source problems 

• Competitive prices 

• Prompt delivers 

• A quality component 

Special bracket design available. 

TIME DELAY 
These new relays can be configured for many different applications: 
Pickup and dropout in same relay; sensing power interrupt, which 
results in a recycle or a timing decision; switching after power removed. 

Combined functions can include both pickup and dropout in the same 
relay. Pickups range from milliseconds to hours, using internal or 
external timing resistors. A separate dropout function can hold the 
relay energized for up to 30 seconds after power is removed. 

Another possible combination is a delay with a power interrupt. 
This stretches the time out to three times the actual power interrupt, 
but not more than the delay period. After time out, a power interrupt 
will result in a 1.5 second dropout delay before the three times power
off function becomes the controlling factor. 

For engineering information and available options, contact 

~~Electronl~ Specialty 
-;r' Corporation 

EEM 1988 

P.O. BOX 3501 / VANCOUVER, WASHINGTON 98668-3501 
PHONE (206) 574-5000/ FAX 206 573 4635/ TWX 970-444-0005 
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4500 

* Mercury Relays 
FIFTH 

DIMENSION 
INC. That Operate in any Position 

• No Contact Bounce - Produce 
clean square·wave pulses 

• Position Insensitive - No pool of 
mercury 

• Self-Healing Contacts - Always 
wetted with fresh mercury 

• Rugged Construction -
Welded steel switching capsule 

• Sealed Package - High density 
polyethylene (WK Series) 

Specifications 

Meet Lightning Surge Standards -
2500 volts coil-to-contact 
breakdown meets FCC standards 
(WK Series only) 

Contact 'TYpe: Form A (SPST) 
mercury film 

Contact Bounce: None at 80% of 
rated voltage or higher 

Load Current to 52 VDC: 0.24 amps 
Load Current to 200 VDC: 0.10 amps 

Contact Resistance: 
150 milliohms (max.) 

Contact Resistance Stability: 
±15 milliohms 

Contact Breakdown Voltage: 
800 volts DC or AC (rms) 

Coil-to-Contact Breakdown: 
2500VAC 

Operate Time: 4.0 milliseconds (max.) 
Release Time: 4.0 milliseconds (max.) 

1-12 -I 

£¢n - 5 
L020 DI~ Sold" 

Coated Leads 

Must 
~--':'=~-'-'----'r--~ Operate 

Volts 

4.0 
9.6 

19.2 

Must 
Release 

Volts 

0.5 
1.2 
2.4 

Shielded Series dB. Open-frame magnetically shielded. 

8·1420 

t.lo---1.46 Max.----.I 

200 100 
1150 575 
4608 2300 

* FIFTH DIMENSION INC. 

.020 Dia. Solder 
Coated Leads 

Must Must 
Operate Release 

Volts Volts 
50 4.0 0.5 

288 9.6 1.2 
1150 19.2 2.4 

801 New York Avenue, Trenton, NJ 08638-3982 -Tel: (609) 393-8350- TWX: 510-681-8412 - FAX (609) 599-9508 

For manufacturers' sales offices, see yellow pages EEM 1988 



4500 RELAYS 4500 

* Mercury Relays 
FIFTH 

DIMENSION 
INC_ That Operate in any Position 

• Position-insensitive, bounce-free LCI 
sealed capsule 

• 100% run-in @ 10 VDC-1oo mA for 
2.5 x 106 operations 

• 5,12 and 24 VDC-7oo Mw coil drives 

• Life expectancy over 50 x 10S operations 
• Latching or non-latching operation 

• Molded diallyl phthalate case 

Bistable (Latching Relays) 

Part No. Form 

7120-1A·V' A 
7120-1C·V C 
7121-1A-V A 
7121-1C·V C 
2122-1A-V A 
2122-1C-V C 

·Specify Coil Voltage 

DIP Relays 

Diode 
Protection 

No 
No 
Yes 
Yes 
No 
No 

Part No. 

721 0-1 A-V' 
7210'1C-V 
7211-1A-V 
7211-1C·V 
2212-1 A-V 
2212-1C-V 

• Operate Time (max.) - 2.5 ms 

• Release Time (max.) - 3.0 ms 
• Contact Resistance - 75 milliohms 

7000 Series (DC to 10 MHz) 
• Rated Contact Load - 1 .0 amp 

4 VDC to 0.3 amp @ 200 VDC 

2000 Series (DC to 100 MHz) 
(Specifications at 100 MHz) 

• Rated Contact Load - 10 watts CW 
• Insertion Loss (Typical) - 0.2 dB 

• Isolation (Typical) - 40 dB 

• VSWR (Typical) - 1.5 

Monostable (Non-Latching Relays) 

Diode 
Form Protection 

A No 
C No 
A Yes 
C Yes 
A No 
C No 

50 Ohm Stripline and Coaxial Relays 
Stripline RF Relay • SPOT Bistable 

Part No. SLR 1103-M* 
• Position-insensitive, bounce-free 

LCI sealed capsule 

• Bistable operation 
• 5, 12 and 24 VDC-7oo Mw coil drives 

• Operate Time (max.) - 4.0 ms 

• Cycling rate - to 40 Hz 
• Frequency Range - DC to 1 GHz 
• Dielectric strength - 300 VDC 

• Rated Load - 10 watts CW 

100 MHz 1.0 GHz 
Typ. Insertion Loss (dB) 
Typ. Isolation (dB) 
Typ. VSWR 

'Specify Coil Voltage 

* 

.07 .30 
56 36 

1.03 1.20 

Coaxial RF Relay • SPOT Bistable 
Part No. RF 1106-M* 

FIFTH DIMENSION INC. 
801 New York Avenue, Trenton, NJ 08638-3982 • Tel: (609) 393-8350 • TWX: 510-681-8412 • FAX (609) 599-9508 

EEM 1988 For manufacturers' sales offices, see yellow pages 8-1421 



4500 RELAYS 4500 

VACUUM/GAS RELAYS 
Relay Testing 
Jennings operates test facilities to provide all environmental, 
high voltage, and radio frequency (RF) test parameters. All re
lays are individually tested prior to shipment for pull-in volt
age, timing characteristics, contact resistance, and dielectric 
strength. 

Vibration, shock, humidity, salt spray, temperature effects, 
current load and reliability tests are regularly performed on a 
sampling basis. 

Mechanical life reliability tests are performed on a sample ba
sis with equipment that only passes relays which cycle with 
proper sequences of contact operation. Some relay types 
have been checked to more than lOB operations. 

Cantin-
Peak UOUI 

Working Current 
Voltage Amp. 

IkVI IRMSI 
DC/60 DC/60 

Hz Hz 

.. 26.5 VDe operate at 25°C lather coil voltages available) S • Standard Nickel Tabs 
N300 • Copper 

N400 • He.vy duty copper Bolt Sol .• Solder terminals 
Ftex • Flying leads T - Threaded mount 

.JENNINGS JENNINGS DIVISION 

FL INDUSTRIES. INC. 

8·1422 

970 McLaughlin Ave., San Jose, CA 95122 
(408) 292-4025 

For manufacturers' sales offices, see yellow pages 

1 latching Mod,l 3 12 volt OC Coil 
2 lower Contacts 4 Rated load life 

EEM 1988 



4500 RELAYS 4500 

VACUUM/COAXIAL RELAYS 
I 

Applications for these units include high speed switching from 
omnidirectional to directional' antennas, transmit-receive 
switching, and switching between transmitters for standby 
control. 
Other applications include crossbar matrices and switching 

, trees, CCTV, CATV, and microwave telemetry and data acquisi
tion links, as well as general coaxial instrumentation. 
Jennings vacuum coaxial relays have a recorded history of de
pendable, maintenance free operation. Because of this, they 
were chosen for ground and airborne applications for the track
ing network of the Apollo program and the Atlantic Missile 
Range Communications. 

RC53A6300K24B 2.25 ff. 0-600 1.1:1 75~ 26.5VOC 
30M z Maxto 30M z 

(connector 300 
limited) MHz 

RC54A6325H24B 7.5@ 0-400 1.1:1 53~ 26.5 VOC 
30 MHz Max to 500 Hz 

300 
MHz 

RC1OC5227A24B 90~ 0-100 1.05:1 65~ . 26.5VOC 
30M z Maxto 30M z 

60 
MHz 

RC21A5500F14B 90~ 0-500 1.1:1 60~ 26.5VOC 
30M z Max to 30M z Latching 

400 
MHz 

0.1 19** Trans- N OPOT 30ms 2.B 
dB fer 

0.1 19* * Trans- LC OPOT 30ms 6.4 
dB fer 

0.02 Opening SPST 3 'is" OPOT 30ms 3.B 
dB 20.3 

Closing 
lB.7 

0.01 4.B SPOT 3 'is" OPOT 40ms 14.0 
dB 

• Power rating applies when connecting line pressurized 45 PSIA Ory Air or 31 
PSIA Ory Nitrogen. 

NOTE: This power ratings is for the frequency at which the relay is most com
monly used. 

± 15% 
t All measurements with a characteristic impedance of 50 ohms. 

The power rating for any point in the frequency range of the unit 
other than that shown may be obtained by consulting factory. 

t t faster operate times can be obtained on most units by coil pulse circuits. 
Information available from factory . 

.JENNINGS JENNINGS DIVISION 
970 McLaughlin Ave., San Jose, CA 95122 
(408) 292-4025 

FL INDUSTRIES. INC. 

EEM 1988 For manufacturers' sales offices, see yellow pages S·1423 
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MINIATURE MICROWAVE RELAYS 

The FL Jennings TOH Series microwave relays are de
signed to operate from DC to 2.5 GHz and higher. They 
are used in coaxial transmission lines to open, close, 
and divert signal paths. Applications where stringent 
impedance matching and isolation are required in
clude antenna switching, radar, communications, ra
dio telephones, and cable TV systems. Our technology 
represents the latest developments in materials, per
formance and flexibility. The TOH series microwave re
lays are available in coil terminal, PCB terminal, flying 
lead, and solder lug configurations. Operating volt
ages of 6, 12,24, and 28 VDC can be specified. 

The TOH Series are built using a new patented method 
that offers efficiency in manufacture. The result pro
vides reliable, proven relays at lower cost. 

TYPICAL RF CHARACTERISTICS 
MICROWAVE DATA TOH 55 SMA CONNECTOR VERSION 

FREQUENCY RANGE (GHz) DC-200MHz 200-500 MHz 500-1 GHz 

VSWR(MAX_) 1.05:1 1.08:1 1.09:1 

INSERTION LOSS (MAX. dB) 0.05dB 0.05 dB 0.08 dB 

ISOLATION (MIN. dB) 60dB 55dB 48dB 

IMPEDANCE 50 OHMS NOMINAL 

MICROWAVE DATA TOH 54 PC BOARD VERSION 

FREQUENCY RANGE (GHz) DC-200MHz 200-500 MHz SOO-1 GHz 

VSWR(MAX.) 1.0S:1 1.1 :1 1.17:1 

INSERTION LOSS (MAX_ dB) O.OSdB 0.07 dB 0.11 dB 

ISOLATION (MIN. dB) 60dB 5SdB 48dB 

IMPEDANCE SO OHMS NOMINAL 

'Frequency Range to 12 GHz Available on Special Order 

ACTUATION DATA COIL VOLTAGE (VDC) 6 12 

RESISTANCE (OHMS ± 10%) 15 60 

CURRENT (MA MAX@20·C) 445 230 

SWITCHING TIME 

50 WATTS CW @ 1 GHz POWER HANDLING 

MECHANICAL SWITCHING SEQUENCE BREAK BEFORE MAKE 
OPERATING MODE: FAILSAFE 

TEMPERATURE RANGE 

LIFE 

OPERATING AMBIENT: -5soCTO +8SoC 

OPERATING LIFE: 2.5 MILLION CYCLES 

MADE PER MIL-C-39012 

1-1.5 GHz 1.5-2.5 GHz' 

1.10:1 1.20:1 

0.1 dB 0.15 dB 

45dB 40dB 

1-1.5 GHz 1.5-2.5 GHz' 

1.22:1 1.3:1 

0.15 dB 0.24 dB 

4SdB 40dB 

24 28 

240 330 

115 95 

20 MS (MAX) 

COAXIAL CONNECTORS 

MATERIALS AND FINISHES RF BODY, AL. ALLOY PER 00-A-2S0/11 CONDo T6 NICKEL PLATED PER MIL-C26074. CL4. 
CONNECTOR SHELL, CRES OCMP 303 Se, PER ASTM-A-S82, COND A, PASSIVATED PER 00-P-3S 
CONNECTOR DIELECTRIC, VIRGIN TEFLON PER MIL-P-19468, GROUP A. 
CONNECTOR CONTACT, BERYLLIUM COPPER PER 00-C-530, GOLD PLATED PER MIL-G-45204. 
SOLENOID HOUSING, CARBON STEEL LEADED PER 00-S-637, NICKEL PLATED PER MIL-C-26074, CL2. 

PATENT PENDING . 

.JENNINGS JENNINGS DIVISION 
970 McLaughlin Ave., San Jose, CA 95122 
(408) 292-4025 

FL INDUSTRIES. INC. 

8-1424 For manufacturers' sales offices, see yellow pages EEM 1988 
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VACUUM CONTACTORS 

Vacuum Contactors are used to control large 
amounts of DC power and RF currents with ratings 
up to 50 kv and currents up to 600 Amperes continu
ous. These contactors are recommended wherever 
high voltage capability, small size, and high speed 
operation with a long and low maintenance life are 
important. Applications include primary control of 
power supplies, industrial motors, and induction 
heating equipment, RF system tap changing, and 
fault protection of high power transmitters. The 18 
page catalog provides complete specifications with 
a variety of specific applications for 3-pole, high volt
age AC and DC, RF contactors and overcurrent re
lays actuated by solenoid, air or motor drives. 

GENERAL PURPOSE 

Operate Continuous Max. Interrupt 
Voltage Current AC Current 

Model Number IPk KY) {Ampsl (Amps RMS) 

RP101F4903D21B20 30 200 NfA 
RP101F4904D21B20 
RP101F4304D26B20 30 200DC NfA 
RP103F4304D26B20 200RMS 2000 

30 2000 

50 NfA 

50 4000 

50 400RMS 

7200 450 6000 

1500 450 4500 

Capacitor 
Discharge 

Decaying to 
o in ZOO ~s 
(KAmpsPk) 

50 

50 

50 

100 

100 

JENNINGS DIVISION 

Contact Actuator 
Arrange- Voltage 

ment (Volts) 

NfO 115 
NfC 60Hz 

NfC 100 DC 

NfO 115 
N/C 60Hz 
NfO 115 
NfC 60Hz 
NfO 100 DC 
NfC 
NfO 
NfC 

.JENNINGS 970 McLaughlin Ave., San Jose, CA 95122 
(408) 292-4025 

FL INDUSTRIES, INC. 

EEM 1988 For manufacturers' sales offices, see yellow pages 

Tim.ro Braak 
Close Time 
(M.) (Ms) 

60 50 

55 42 

60 50 
30 60 
60 50 
30 60 
34 11 
27 17 
60 50 
50 60 

Weight 
(lbs,) 

15 

10 

10 

20 

15 

20 

FormC 
230115 

1 x 105 nfa 

10 x 106 nfa 

1 x 106 

8·1425 



~=IC MASTER~~ 
BELONGS ON YOUR 

BOOKSHELF 
If you don't have your own IC MASTER, you can obtain your own copy 
by ordering now. Write for your own copy or order by telephone as 
described below. 

IC MASTER is a two-volume set of technical data carefully organized to 
direct the engineer to the integrated circuits and related products that 
are closest to his specific needs. It is the surest and fastest way to find 
the optimum devices to answer an engineering design requirement. By 
ordering now, you won't have to borrow or search for IC MASTER the 
next time you need it. 

Typical Use of Ie MASTER 
Can an engineer find out who makes a 256K dynamic RAM with an 
access time of 120 nanoseconds or faster in less than 30 seconds? 
He can if he turns to the Memory section of IC MASTER and looks for 
the 256K organization (words and bits per word) that he needs. Because 
each device is listed in order of access time, he can easily determine the 
devices that satisfy his speed requirements. 

In the United States only: 
You can order IC Master simply by charging it to your VISA or 
Master Card credit card. To place your order (USA only) call 
now: (516) 227-1300 or (408) 249-6800. 

Or mail your order to 

ICMASTER 
Hearst Business Communications, Inc. 
645 Stewart Avenue 
Garden City, NY 11530 
Att: Marie Botta 

Tell us you "saw it in EEM" and receive a 10% discount. 

ORDER YOUR COpy 
~~~~=NOVV~~~~= 
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FUJITSU 

EEM 1988 

RELAYS 

after the 
sale Is made. 

Fujitsu design en
gineers have developed a 

complete line of all the most popu
lar relays In use today. A supply of 
these standard relays Is always 
readily available. We also otter a 
customizing service where we work 
with your engineers to design re
lays tailored specifically to your 
needs. 

Our warehouse Is stocked to sup
ply your company with samples of 
our fine products. Quantity orders 
come directly from the factory. And 

3330 Scott Boulevard 
Santa Clara, CA 95054-3197 
(408) 562-1000· FAX (408) 727-0355 

4500 

• 
• 

Fujitsu can match 
the lead time for 

processing and ship
ping from any source. 

Pricewise, you'll find 
Fujitsu relays cost the same or 

less than the competition, leaving 
little reason not to try us. 

For general purpose industrial re
lays to special application tele
communications relays, from fiery 
fractional horsepower motor loads 
to low-level logic circuits, it pays to 
switch to Fujitsu where quality, re
liability and service are part of our 
product. 

For more information on our supe
rior components, call or write your 
local FCA rep or distributor today. 

For manufacturers' sales offices, see yellow pages FUJITSU PG. 1 8·1427 



RELAYS 

FUJITSU 

RELAYS 

MICROMINIATURE 
RELAYS FOR 
P.C. BOARDS 
FBR20 SERIES 

Fujitsu FBR20 series relays are designed for 
. PC board mounting with 1 A contact ratings 
- perfect for microminiature applications. 

FEATURES 
• Microminiature size 

Two FBR20 series relays can be mounted 
In the space now required for a single 
FBR210 series relay. ENGINEERING DATA 

• 1 A contact rating 
Despite their microminiature size, FBR20 
series relays have contact rating of 1 A at 
24 VDC for convenient installation. 

Item 
Contact Arrangement 
Contact Shape 
Contact Material 
Contact Rating 
Maximum Carrying Current 

• Gold overlay single or bifurcated contact 
Contact reliability is assured in low level 
applications by contact shapes and materi
als especially designed for signal switch
ing applications. 

Maximum Switching Voltage 

• Low power consumption 
With a rated power consumption of only 
O.3W, today's expensive energy costs can 
be reduced significantly. 

• Wide range of drive voltages 
Drive voltages from 1.S VDC to 24 VDC are 
available for a wide range of applications. 

• Strong shock resistance 
Even with a SOG shock, FBR20 series relays 
never miss a switch. 

• Easy to pattern-design 
Separate terminal connection with drive 
and output sections allow easy pattern 
design. 

Maximum Switching Power 
Initial Contact Resistance 
Coil Power 
Call Temperature Rise 
Insulation Resistance 
Withstanding Voltage 

Vibration 

Shock 

Operate Time 
Release Time 
life Expectancy 

• Formed terminal available for 
temporary lock 
The unique design of the forming terminal 
allows FBR20 series relays to be temporary 
mounted for greater design flexibility. 

Maximum Switching Frequency 

Ambient Temperature 

• Automatic soldering provision 
Ambient Humidity 

The terminal is sealed to prevent flux from 
entering during automatic soldering. 

Weight 

• Immersion cleaning 
A sealed type is available for immersion 
cleaning. 

SELECTION TABLE 
Voltage Coil Coil Coil Current 

Specillca- Rated resistance (at Rated 
Type tions Voltage (±lD%) Voltage) 

001 DC 1.5V 7.51} approx. 200 rnA 
003 DC 3 V 30 0 approx. 100 rnA 
005 DC 5 V 83 fI approx. 60 rnA 

Standard 006 DC 6 V 120 I} approx. 50 rnA 
Type 009 DC 9 V 270 I} approx. 33 rnA 

012 DC 12 V 480 0 approx. 25 rnA 
018 DC 18 V 1,080 fI approx. 17 rnA 
024 DC 24 V 1,920 n approx. 13 rnA 

Note: Measured at 20°C. 

Pick·Up 
Voltage 

Less than 
80% 01 
rated 

voltage 

Drop·Out 
Voltage 

More than 
5% of 
rated 

voltage 

Maximum 
Voltage 

Allowance 

160% 
of rated 
voltage 

4500 

Specifications 
SPOT (1 Form C) 
Single contact (FBR21), Bifurcated contact (FBR22) 
Gold overlay sliver, Gold overlay sliver-palladium alloy (-P) 
24 VOC-1A, 120 VAC-0.5A (resistive load) 
2A 
125 VOC, 125 VAC 
24 WOC, 60 VA AC (resistive load) 
100m!) max. (measured at 6V OC-O.1A) 
0.3W (at rated voltage, 20°C) 
45°C (at rated voltage, 20°C) 
l,OOOMO min. (at 500 VOC) 
Between contacts: 500 VAC for 1 minute 
Between contact and coil: 750 VAC for 1 minute 
20G, 10 - 300 Hz (dual amplitude, maximum 3.0 mm). 
No contact chatter longer than 1.0 ms. 
Operation error: 50G (sine half-wave of 11 ms). 
No contact chatter longer than 1.0 ms. 
5 ms max. (at rated voltage) 
3 ms max. (after rated operation) 
Mechanical: 5 x 10' cps. min. 
Electrical: Gold-overlay silver contacts: 100 x 10' ops. min. 

Gold-overlay silver-palladium alloy contacts: 200 x 1()l ops. min. 
(at rated contact load) 

Mechanical: 18.000 operations/hour 
Electrical: 1,800 operations/hour (at contact rated load) 

30°C - +65°C (at rated operation) 
45 - 85% RH 
1.7 g (approx.) 

Coil FBR21 001 RfBR21DP1P Rated Power Temperature 
Consumption Rise Designation Price Designation Price 

FBR21001 $1.89 FBR21001P $2.07 
FBR21 003 1.89 FBR21003P 2.07 
FBR21 005 1.89 FBR21005P 2.07 

Approx. Approx. 
FBR21 006 1.89 FBR21006P 2.07 300 mW 45°C 

(at rated (at rated FBR21D09 1.89 FBR21009P 2.07 
voltage) voltage) FBR21 D12 1.89 FBR21012P 2.07 

FBR21018 2.03 FBR21018P 2.21 
FBR21 024 2.24 FBR21024P 2.42 

FUJITSU COMPONENT OF AMERICA, INC. 3330 Scott Blvd., Santa Clara, CA 95054-3197· (408) 562-1000 • FAX (408) 727-0355 

B·1428 fUJITSU PG. 2 For manufacturers' sales offices, see yellow pages EEM 1988 
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ULTRA-MINIATURE 
RELAYS FOR 
P.C. BOARD 
FBR40 SERIES 

The Fujitsu FBR40 Series relay with a pick
up power consumption reduced to 85 mW is 
an extremely small DPDT CONTACT relay de
signed for PC board mounting. 

FEATURES 
• Ultra-miniature low-profile design 

At half the size of the conventional FBR240 
reillY and requiring only three quarters of 
the board area, a drastic reduction is size 
has been achieved in the design of the 
FBR40. 
15.8 (L) x 9.7 (W) x 7.8 (H) mm. 

• High dielectric strength 
Dielectric withstanding voltage between 
contacts and coil is over 1,000 VAC and 
with the ability to withstand a surge volt
age of over 1,500 V, it conforms to FCC 
68.302 standard. 

• High-shockproof type 
Even a shock force of 30 G will not result 
in a malfunction. 

• Low power consumption 
With a high efficiency built-in permanent 
magnet, operating power consumption is 
only 85 mW. (Rated power consumption is 
150 mW.) 

• Formed terminal lor temporary lock 
The terminals of the FBR40 are specially 
formed so that they can be temporarily at
tached to the PC board. 

• Pattern design is easy 
The terminal connections are designed so 
that the drive portion (coil) and the out
put portion (contacts) are isolated, which 
simplifies pattern design. 

• Immersion cleaning 
A sealed type is available for immersion 
cleaning. 

SELECTION TABLE 
Raled Call Raled Currenl 
Coil Reslslance (for raled 

RELAYS 

ENGINEERING DATA 

IIem 
Contact Arrangement 

Contact Material 

Initial Contact Resistance 
Insulation Resistance 

Dielectric Withstanding Voltage 

Surge Voltage (FCC 68.302) 

Electrostatic Capacitance 
Between Contacts (Reference) 

Vibration 

Shock 

Operate Time 
Release Time 

Ufe Expectancy 

Maximum Switching Frequency 

Operating Temperature Range 
Operating Humidity Range 
Weight 

Pick-up Drop-oul 
Type Voltage (±10%) operation, approx.) Voltage Voltage 

DC 3V 600 50 mA 
DC 5V 16m 30 mA 

Standard DC 6V 2400 25 mA Less than More than 
Type DC 9V 5400 17 mA 75% of 5% of 

DC·12V 9600 13 mA rated voltage rated voltage 

DC 24V 2,8800 8 mA 

Note: Measured at 200 C 

4500 

FUJITSU COMPONENTS 

Speclflcallons 

DPDT (2 Form C) bifurcated contact 

Gold overlay silver-palladium alloy 

100 mO max. measured at 6V DC, 0.1A 
100 mO min. at 500V DC 
Between open conlacts 500V AC for 1 min. 
Between contact and coil and between adjacenl contacts 1 ,OOOV AC for 1 min. 
1 ,500V /1 0/LsecI700/Lsec l'fg8~ VI?:?-Between coil and conlact 
Between adjacent contacts 10/LSec 700/LSec 
Between open contacts approx. 1 pF 
Between coil and contact approx. 2 pF 
Operation malfunction 10-55 Hz (Dual amplitude 1.5 mm) 
Durability 10-55 Hz (Dual amplitude 1.5 mm) 
Operation malfunction 30 G (11 msec) 
Durability 100 G (11 msec) 
5 msec max. (bounce time not Included) 
5 msec max. (bounce time not Included) 
Mechanical: 10 x 10' ops. min. 
Electtical: 100 x 10' ops. min. (At contact rated load) 
Mechanical: 18 x llJ3 times/hour 
Electrical: 1,800 times/hour (At contact rated load) 

3()oC-+ 700 C (See Figure 2) 
45-85% RH 

3 g approx. 

Coli 
Raled Power Pick-up Power Temperature 
Consumpllon Consumption Rise Designation Price 

150 mW FBR46D003P $3.19 
approx. Less than 25 deg. FBR46D005P $3.19 

(When rated 85 mW approx. FBR46D006P $3.19 
voltage is FBR460009P $3.19 
applied.) FBR46D012P $3.19 
200 mW Approx. 30 deg. FBR46D024P $3.36 approx. 112 mW max. approx. 
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FUJITSU 

RELAYS 
MINIATURE RELAYS 
FOR P.C. BOARDS 
FBR100 SERIES 
SPOT 3A-28V OC/120V AC, 
6A-28V OC/120V AC 

The Fujitsu FBRlll and FBRlll N Series are 
low cost SPOT relays with a versatile switch
ing capability. The contact is rated 3A, 28V 
DC; 3A 120V AC for standard contact, or up 
to SA, 28V DC; SA, 120V AC for special heavy 
duty contact. 

These small size, sensitive relays, designed 
to be mounted on printed circuit boards, fea
ture simplified construction and a low power 
dissipation. 

It is ideal for use in audio equipment, busi
ness machines, vending machines, security 
systems, game machines and automotive ap
plications. 

The FBR111 N Series is the immersion 
cleanable version where printed circuit board 
cleaning is required. 

The relay specified FBR111 U is UL recog
nized for office equipment and business ma
chines. (File No. E63615.) CSA certified. 

RELAYS 4500 

ENGINEERING DATA 
Item Specificallons 

Contact Arrangement SPOT 
Contact Ratings Rating UL Rating 

28V DC or 120V AC 28V DC orl20VAC 
Contact Materials Contact Materials (Resistive) (Resistive) 

No suffix Silver 3A 3A 
-K Silver·Cadmium Oxide 3A 3A 
-M Gold· Plated Sliver 3A IA 
-W Special Alloy 6A a.5A (0.8 pF @ 120V AC) 

Initial Contact Resistance 100mO max. (at 6V DC O.5A for No mark or 'M, 6V DC lA for -K or .W) 
Rated Coil Voltage 5, 6, 9, 12, 24V DC 
Coil Power Dissipation Standard: O.36W approx. at rated voltage 

Coil Temperature Rise 
UL Type: O.50W approx. at rated voltage 
Standard: 30°C max. at rated voltage 
UL Type: 40°C max. at rated voltage 

Insulation Resistance 100MO min. at 500V DC 
Dielectric Withstanding Voltage 500V AC tor I minute 
Operate Time 20 ms max. at rated voltage 
Release Time 10 ms max. 
Life Expectancy Mechanical 10 x 10' ops. min. 

Electrical 100 x 10' ops. min. at rated load 
Vibration 10 to 50Hz Dual amplitude: 1.5mm) 
Shock lOG (II ms) 
Temperature Range Standard, 300G _ +650 C - UL Type, 300 G _ +55°C 
Weight 15 gr. approx. 

SELECTION TABLES 

Contacts Rated Coil Resistance Plck·up 
FBRlll Voltage inQ±10% Voltage 
Type Arrangement Materials' In V DC at 20·C at 20·C Designation 

No Suffix 5 70 Less Than FBRIII COO05 
-K 6 100 80% of FBRlll COO06 

Standard SPOT -M 9 225 Rated FBRIII CD009 
-W 12 400 Voltage FBRIIICDOl2 

24 1600 FBRIII C0024 
No Suffix 5 50 Less Than FBR~IIUOOO5 

-K 6 72 75% of FBRll1UOO06 
UL Type SPOT -M 9 160 Rated FBRll1 UD009 

-W 12 290 Voltage FBRll1UOO12 
24 1150 FBR111UD024 

Contacts 
Rated Coil Resistance Pick-up 

FBRlllN Voltage inO±10% Voltage 
Type Arrangement Materials' In V OC at 20·e at 20·e Designation 

No Suffix 5 70 Less Than FBR111 NGD005 
-K 6 100 80% of FBR111 NGD006 

Standard SPDT -M 9 225 Rated FBRlll NCD009 
-W 12 400 Voltage FBRlllNCD012 

24 1600 FBR111 NCD024 
No Suffix 5 50 Less Than FBR111 NUD005 

-K 6 72 80% or FBR111NUOO06 
UL Type SPDT -M 9 160 Rated FBRIII NUD009 

-w 12 290 Voltage FBRlll NUDOl2 
24 lt50 FBR111NUD024 

Note 1. 4HV rated voltage re ays are available on special order. 
2. Each product bears its own designation on the top of the cover, but initial code 'FBR' IS omitted . 

• Add $0.14 to price for -K, $0.28 for -M, $0.14 for -W. 
For GSA certified relays, -CSA suffix must be added to part number of UL type. Price is same as UL type. 

Price 
$1.75 

1.75 
1.75 
1.75 
1.89 

S1.89 
1.89 
1.89 
1.89 
2.03 

Price 
$2.10 
2.10 
2.10 
2.10 
2.24 

$2.24 
2.24 
2.24 
2.24 
2.38 
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4500 

SMALL CONTROL 
RELAYS FOR 
P.C. BOARDS 
FBR160 SERIES 

Fujitsu FBR160 series small control relays 
are PC board mounted and have excellent 
cost performance. 

FEATURES 
• Same terminal array as FBR100 

These relays have the same foot print as 
Fujitsu's conventional FBR100 series. 

• Lower profile 

RELAYS 

Since their profile is 7 mm lower than that 
of the FBR100 series relays, they can be 
used in smaller equipment. ENGINEERING DATA 

• Flux-prevention structure 
The contacts are located on the top of the 
relay to protect them from solder flux from 
the terminals. 

• Meets major safety standards 
The relays structure is designed to meet 
the Japan Electric Appliance Control Law 
(150V or less) and UL standards (114). 

• Choices of contact materials 
Two different kinds of contact materials 
can be specified according to the load. 

• Immersion cleaning 
A sealed type is available for immersion 
cleaning. 

• Contact Ratings 
• Standard (Silver) 
3A 28V DC 120V AC 
• -K (Silver·Cadmium Oxide) 
3A 28V DC 120V AC 
• -H (Silver·Cadmium Oxide) 
5A 28V DC 120V AC 

Item 
Contact Arrangement 
Contact Material 
Initial Contact Resistance 

Insulation Resistance 
Withstanding Voltage 

Vibration 
Shock 

Operate Time 
Release Time 
Life Expectancy 

Ambient Temperature 
Ambient Humidity 
Weight 

SELECTION TABLE 

4500 

FUJITSU COMPONENTS 

Speclflcallons 
SPOT or SPST - NO (Form A) 
See Selection Table 
100 mfl ma~. 
Silver contacts: Measured at B VOC, 0.5A 
Other contacts: Measured at B VDC, 1.0A 
100 mfl min. (at 500 VOC) 
Between open contacts: 500 VAC for 1 minute 
Between contact and coil: 1,500 VAC for 1 minute 
10 to 55 Hz (dual amplitude: 1.5 mm) 
Operation malfunction: Less than 0.1 ms at lOG (11 ms) 
Durabil ity: 1 DOG (11 ms) 
10 ms max. (at rated voltage, bounce time not included) 
5 ms max. (after operation at rated voltage, bounce time not included) 
Mechanical: 10 x 10' ops. min. (maximum SWitching frequency: 18 x 10'/hour) 
Electrical: 100x 10'ops. min. 

(at rated contact load. maximum switching frequency: 18 x 10'/hour) 
30°C to + BOoC 

45% to B5% RH 
11 gr. (approx.) 

Rated Coil Resistance Pick-Up 
FOR161 c •• lac's Voltage in fl ±10% Voltage 

Type Arrangement 

Standard SPOT 

• Add $0.11 to price for -H contacts. 
·Add,$O.07 to price for -K contacts. 

Materials" In VOC 

No Suffix: Silver 
5 

-H, -K: Silver 
6 
9 

Cad 
12 

Oxide 
24 

at 20·C at 20·C Designallon Price 

70 Less than FBR161SED005 $1.75 
100 BO% of 

FBR161SED006 1.75 
225 FBR161SED009 1.75 
400 

rated 
FBR161SEOO12 1.75 

1,600 
voltage 

FBR161SEOO24 1,89 

FUJITSU COMPONENT OF AMERICA, INC. 3330 Scot! Blvd., Santa Clara, CA 95054-3197 - (408) 562-1000 - FAX (408) 727-0355 
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FUJITSU 
RELAYS 

ULTRA-MINIATURE 
RELAYS FOR 
P.C. BOARDS 
FBR210 SERIES 
SPOT 1A·28V DC, O.5A·120V AC 

The FBR211 and FBR211 N Series of ultra
miniature relays allow high component densi
ties for savings in both equipment size and 
cost for the printed circuit board. The FBR-
211 N Series is suitable for immersion clean
ing in freon and aqueous systems. 

These highly sensitive relays with gold
clad SPDT contact arrangements are ingeni
ously designed so as to offer flux-contamina
tion-immunity and load handling capabilities 
of 1 A at 28V DC or O.SA at 120V AC under a 
resistive load. The 0.1" grid spacing of ter
minals makes these relays ideally suited for 
printed circuit board applications requiring 
high density mounting and for use in audio 
and wireless communications, office and 
vending machines, automobiles and various 
control applications. 

SELECTION TABLE 
Contact 

Arrange· 8che· 
Type ment Materials matics 

Gold Overlay 
Sliver (M) or 
Gold Overlay 

Standard SPOT Silver· A 
Palladium 
Alloy (P), 

Standard SPOT 

Gold Overlay 
Si Iver (M) or 
Gold Overlay 
Silver· B 
Palladium 
Alloy(W 

Gold Overlay 
Silver (M) or 

High SPOT Gold Overlay 
Sensitivity Silver· C 

Palladium 
Alloy (P)" 

Gold Overlay 
Silver (M) or 

High SPOT Gold Overlay 
Sensitivity Silver· E 

Palladium 
Alloy (P)' 

RELAYS 

ENGINEERING DATA 

Item 
Contact Arrangement 
Contact Ratings 
I nitial Contact Resistance 
Contact Materials 
Rated Coil Voltage 
Coil Power Dissipation 
Coi I Temperature Rise 
Insulation Resistance 
~!iC Withstanding Voltage 

Operate Time 
Release Time 
Life Expectancy Mechanical 

Electrical 

Vibration 
Shock 
Temperature Range 
Weight 

Rated Coli Resistance Pick·up 
Voltage in 0 ±10% Voltage 
in V DC at 20°C at 20°C 

1.5 5 
3 20 Less 
5 56 Than 
6 80 70% of 
9 180 Rated 

12 320 Voltage 
24 1280 
1.5 5 
3 20 Less 
5 56 Than 
6 80 70% of 
9 180 Rated 

12 320 Voltage 
24 1280 

1.5 12 
3 45 Less 
5 120 Than 
6 180 70% of 
9 400 Rated 

12 700 Voltage 
24 2800 
1.5 12 
3 45 Less 
5 120 Than 
6 180 70% of 
9 400 Rated 

12 700 Voltage 
24 2800 .. . , . 

Note. Each product bears Its own deSignation on the top of the cover, but mltlal code FBR IS omitted. 
" To get price to -P type add $0.44. 

4500 

Specifications 
Standard Model High Sensitivity Model 

SPOT 
lA at 28V DC, 0.5A at 120V AC (resistive) 
1 DDmO max. at 6V DC, 0.5A 
Standard: Gold overlay silver (-M) - Low Level: Gold overlay silver-palladium alloy (-P 
1.5, 3, 5, 6, 9, 12, 24V DC 

I 0.45W at rated voltage D.2DW at rated voltage 
45°C approx. at rated voltage 25°C approx. at rated voltage 
100MO min. at 500V DC (at 20°C 65% RH) 
500V AC for 1 minute 
5 ms approx. (at rated voltage, 20°C) 
5 ms approx. 
5 x 16' ops. min. 
300 x 10' ops. min. at lA 28V DC, resistive 
100 x 10' ops. min. at 0.5A 120V AC, resistive 
10 to 40Hz (Dual amplitude: 1.5mm) 
lOG (11 ms) I 6G (11 ms) 

25°C to +55OC I 25°C to + 75°C 
4 gr. approx. 

FBR211 FBR211N 
Price" Price' 

Designation -M Type Designation -M Type 

FBR211 ADOOI M or P $1.82 FBR211 NADOOI M or P $2.00 
FBR211AD003-M or P 1.82 FBR211NAD003-M or P 2.00 
FBR211AD005-M or P 1.82 FBR211NAD005-M or P 2.00 
FBR211AD006-M or P 1.82 FBR211NAD006-M or P 2.00 
FBR211AD009-M or P 1.82 FBR211 NAD009-M or P 2.00 
FBR211ADOI2-M or P 1.82 FBR211NAD012-M or P 2.00 
FBR211 AD024-M or P 1.98 FBR211 NAD024-M or P 2.14 
FBR211 BDOOI M or P $1.82 FBR211 NBDOOI M or P $2.00 
FBR211 BD003-M or P 1.82 FBR211 NBDOO3-M or P 2.00 
FBR211 BD005-M or P 1.82 FBR211 NBD005-M or P 2.00 
FBR211 BD006-M or P 1.82 FBR211 NBD006-M or P 2.00 
FBR211 BD009-M or P 1.82 FBR211 NBD009-M or P 2.00 
FBR211 BDOI2-M or P 1.82 FBR211NBDOI2-M or P 2.00 
FBR211 BD024-M or P 1.98 FBR211 NBD024-M or P 2.14 
FBR211 CD001-M or P $1.96 FBR211 NCDOOl M or P $2.07 
FBR211 C0003-M or P 1.96 FBR211 NCD003-M or P 2.07 
FBR211 C0005-M or P 1.96 FBR211 NCDOO5-M or P 2.07 
FBR211 CD006-M or P 1.96 FBR211 NCD006-M or P 2.07 
FBR211C0009-M or P 1.96 FBR211 NCD009-M or P 2.07 
FBR211COOI2-M or P 1.96 FBR211NCDOI2-M or P 2.07 
FBR211 C0024-M or P 2.12 FBR211 NCD024-M or P 2,21 
FBR211 ED001-M or P $1.96 FBR211NED001-M or P -s2.Or 
FBR211 ED003-M or P 1.96 FBR211 NE0003-M or P 2.07 
FBR211 ED005-M or P 1.96 FBR211 NEDOO5-M or P 2.07 
FBR211 E0006-M or P 1.96 FBR211NED006-M or P 2.07 
FBR211 E0009-M or P 1.96 FBR211 NED009-M or P 2.07 
FBR211 EDOI2-M or P 1.96 FBR211NED012-M or P 2.07 
FBR211 E0024-M or P 2.12 FBR211 NED024-M or P 2.21 
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4500 

ULTRA-MINIATURE 
RELAYS FOR 
P.C. BOARDS 
FBR220 SERIES 
DPDT 1A-28VDC, O.5A-120V AC 

FBR221N 

The FBR221 and FBR221 N Series of ultra
miniature relays are designed to provide 
high component densities for savings in both 
equipment size and cost. 

These highly sensitive relays with gold-clad 
DPDT contact arrangements can switch loads 
up to 1 A at 28V DC or O.SA at 120V AC. 

The .1" grid spacing of terminals makes 
these relays ideally suited for printed circuit 
board applications requiring high density 
mounting - and for use in audio and wireless 
communications, office machines, various 
control applications and automobiles. 

RELAYS 4500 

FUJITSU COMPONENTS 

ENGINEERING DATA 
Item Specifications 

Contact Arrangement DPDT 
Contact Rating lA at 28V DC, 0.5A at 120V AC (resistive) 
Initial Contact Resistance 100m!! max. at 6V DC, O.lA initial 
Contact Materials Standard: Gold overlay silver - Low Level Type: Gold over~ay silver-palladium alloy 
Rated Coil Voltage 3, 5, 6, 9, 12, 24V DC 
Coil Power Dissipation Typical 0.5W at rated coil voltage at 20°C 
Coil Temperature Rise 50°C approx. at rated voltage at 20°C 
Insulation Resistance 100M!! min. at 500V DC (at 20°C 65% RH) 
Dielectric Withstanding Voltage 500V RMS (60Hz) for 1 minuate 
Operate Time 10 ms max. at rated voltage at 20°C 
Release Time 5 ms max. 
Life Expectancy Mechanical 5 x 10' ops. min. 

Electrical 300 x 10' ops. min. at 28V DC, lA, resistive 
100 x 10' ops. min. at 120V AC, 0.5A. resistive 

Vibration 10 to 55Hz (Dual amplitude: 1.5mm) 
Shock lOG (11 ms) 
Temperature Range 25°C to +50oC 
Weight 5 gr. approx. 

SELECTION TABLE 
Rated Coil Resistance Pick-Up 

FBR221 FBR221N Contact Voltage inll±10% Voltage 
Type Arrangements in V DC at 20'C at20'C Designation Price Designation Price 

3 18 Less FBR221 0003 $2.98 FBR221 NOO03 $3.26 
DPOT 5 50 Than FBR221 D005 2.98 FBR221 NOO05 3.26 

Standard (Gold 6 72 75% of FBR221 0006 2.98 FBR221 NOO06 3.26 
Overlay 9 162 Rated FBR221 D009 2.98 FBR221 ND009 3.26 
Silver) 12 290 Voltage FBR221 D012 2.98 FBR221 ND012 3.26 

24 1150 FBR221 D024 3.12 FBR221 N D024 3.40 
DPDT 3 18 Less FBR221 D003 P $3.78 FBR221 NDOO~P $4.06 

Low (Gold 5 50 Than FBR221 0005 P 3.78 FBR221 NDOO P 4.06 
Level Overlay 6 72 75% of FBR221 D006 P 3.78 FBR221 ND006P 4.06 
Load Silver- 9 162 Rated FBR221 D009 P 3.78 FBR221 ND009P 4.06 

Palladium 12 290 Voltage FBR221 D012 P 3.78 FBR221 N001~ P 4.06 
Alloy) 24 1150 FBR221 D024 P 3.92 FBR221 ND02 P 4.20 .. . , . 

Note. Each product bears Its own deSignation on the top of the cover, but IOltlal code FBR IS omitted. 
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FUJITSU 

RELAYS 
LOW PROFILE RELAYS 
FOR P.C. BOARDS 
FBR240 SERIES 

FBR244 and FBR244N Series Relays are low 
profile, P.C. board relays with 2 Form C 
(DPDT) contact arrangements in D.I.P.-com
patible plastic housing and have a 2.54mm 
pinout grid spacing to provide 16-pin-DIP
socket compatibility. Watertight terminal seal
ing prevents relay from contamination by 
soldering flux and N type allows automatic 
wave soldering and board washing without 
relay damage. Single or bifurcated contacts 
switcR 1 A at 28V DC or 0.5A at 120V AC and 
have a rated-load life-time of 5x105 opera
tions. These relays are suitable for telecom
munication equipment, audio equipment and 
business machines. 

• High sensitivity versions are available in 
200 mw 

RELAYS 

ENGINEERING DATA 
Item Specifications 

Contact Arrangement 2 Form C 
Contact Material Gold overlay silver 

Gold overlay silver-palladium alloy 
Contact Rating lA at 28V DC (resistive) 

O.SA at 120V AC (resistive) 
Initial Contact Resistance 100mO max. at 6V DC O.IA 

Coil Power Dissipation Typical O.SW at rated coil voltage 
Coil Temperature Rise 50°C approx. at rated voltage 20°C 

Insulation Resistance 100MO min. at SOOV DC 
Dielectric Withstanding Voltage SOOV AC for 1 minute 

Vibration 10 to SS Hz (Dual amplitude: I.Smm) 

Shock lOG (11 ms) 

Operate Time 10 ms max. at rated coil voltage 
Release Time S ms max. 

Life Expectancy - Mechanical 10' ops. min. 
Electrical S x 10' ops. min. at lA 28V DC (resistive) - 0.3A 120V AC (resistive) 

10' ops. min. at O.SA 120V AC (resistive) 

Ambient Temperature Range - 30°C to + SOoG 

Weight 4.S gr approx; 

SELECTION TABLE 
Coil 

Resistance 
Rated in 0 Pick·Up 

FBR244 FBR244N Voltage ±10% Voltage 
l--oeSignation Contact Materials' In V CO at 20°C at 20°C Price Designation 

S: Single Gold overlay silver 3 18 
Less 

FBR244D003/02CS $2.52 FBR244ND003/02CS 

P: Single Gold overlay silver· S SO Than FBR244DOOS/02CS 2.S2 FBR244NDOOS/02CS 
palladium alloy 6 72 7S% FBR244D006/02CS 2.S2 FBR244ND006/02CS 

T: Bifurcated Gold overlay silver 9 162 of FBR244D009/02CS 2.52 FBR244NDOO9/02CS 
E: Bifurcated Gold overlay silver-

12 290 
Rated 

FBR244DOI2/02CS 2.52 FBR244NDOI2/02CS palladium alloy Voltage 
24 1150 FBR244D024/02CS 2.63 FBR244ND024/02CS . Substitute S wIth P, T or E for alternate contact materials and add $0.21 to price for P or T or $0.56 for E. 

For 48V relays add $0.45 to the prices of the 24V relays. 

4500 

Price 
$2.80 
2.80 
2.BO 
2.80 
2.80 
2.91 
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4500 

MINIATURE RELAYS 
FOR P.C. BOARDS 
FBR310 (SPOT) ANO 
FBR320 (OPOT) SERIES 
3-5A/28V DC, 3-5A/120V AC 

FBR311 

The FBR311 (SPDT) and FBR321 (DPDT) Ser
ies miniature relays were designed to provide 
3 amps ratings contacts, accommodated in 
truly compact packages for P.C. boards. 

These sensitive 'miniature relays, featuring 
high density mounting, flux-contamination 
immunity, versatile switching performance 
from signal level to handling 3 amps, are 
ideally suited for such applications as audio 
equipment, office machines, vending ma
chines and automotive or other control appli
cation. These relays are UL Recognized 
(E63615) and CSA Certified (add -CSA suf
fix to PIN). 

MINIATURE RELAYS 
FOR P.C. BOARDS 
FBR350 SERIES 
SPOT 3A-28V DC/120V AC, 
6A-28V DC/120V AC 

FBR351 Series miniature relays are 1 Form C 
compact relays which can be used for a wide 
range of current switching from low levels to 
heavy loads. Two types are available: gold 
overlay contacts with contact ratings of 3A, 
28V DC or 120V AC, and silver cadmium 
oxide contacts in 6A, 28V DC or 120V AC. 
These relays can be easily mounted on a PC 
board and use 3 pitch (7.62mm) pin arrange
ments. What's more, FBR351 Series relays 
endure 6KV at 401" second in lightening. They 
are ideal for use in audio equipment, business 
machines, game machines and automotive 
applications. 

RELAYS 4500 

FUJITSU COMPONENTS 

ENGINEERING DATA FBR311 321 . 
Itom Specifications 

Contact Arrangement SPDT (FBR311) DPDT (FBR321) -K (Silver·Cadmium Oxide) 
3A at 28V DC, 120V AC Contacts: Contact Aating 

Inilial Contact Resistance l00mO max. at 6V DC, 0.5A SPOT (FBR311) 5A 28V DC, 120V AC 
Contact Material Gold overlay silver DPDT (FBR321) 4A 28V DC, 120V AC 
Rated Coil Voltage 5, 6, 9, 12, 24V DC 
Coil Power Dissipation 0.45W approx. at rated voltage 
Coil Temperature Rise 35°C approx. at rated voltage 
Insulation Resistance 100M!! min. at 500V DC (initial) 
Dielectric Wilhstanding Voltage 500V AC for I minute 
Operate Time 20 ms max. at rated voltage 
Aelease Time 10 ms max. 
Life Expectancy - Mechanical 10 x 10' ops. min._ 

Electrical 100 x 10' ops. min. at rated load 
Vibration 10 to 55Hz (Dual amplitude: 1.5mm) 
Shock lOG (Ilms) 
Temperature Range - 300 G to + 500 G 
Weight 12 gr. approx. 

SELECTION TABLE 
Contact Rated Voltage Coil Resistance in Pick-Up Voltage 

Arrangement in V DC !! ±15% at 20·C a120·C 

5 58 Less Than 
6 85 80% of 

SPOT 9 180 Aated 
12 300 Voltage 
24 1250 
5 42 Less Than 
6 60 80% of 

OPDT 9 135 Rated 
12 230 Voltage 
24 960 

,. Note. Each product bears Its own deSignation on the top of the cover, but Imtlal FBR IS omitted. 
For 48V relays add $0.28 to prices of 24V relays. -K contacts, add $0.07 to prices. 
ENGiNEERING DATA FBR351 

Specificalions 
Item Siandard 

Conlact Arrangement 1 Form C (SPDD 

Designation 

FBR31 I 0005 
FBR311D006 
FBA311 0009 
FBR311DOl2 
FBA311D024 
FBA321 0005 
FBR321 0006 
FBA321 0009 
FBR321D012 
FBR321 0024 

High-power Type 

Price 
$2.07 
2.07 
2.07 
2.07 
2.21 

$3.33 
3.33 
3.33 
3.33 
3.47 

Contact Ratings 3A at 28V DC or 120V AC (resistive) 6A at 28V DC or 120V AC (resistive) 
Contact Materials Gold overlay Silver-cadmium oxide 
Initial Contact Resistance 100m(l max. at 6V DC, 0.5A 100m!! max. at 6V DC, lA 
Rated Coil Voltage 5, 6, 9, 12, 24V DC 
Coil Power Dissipation 0.45W approx. at rated voltage 
Coil Temperature Rise 35°C approx. at rated voltage 
Insulation Resistance 100M(l min. at 500V DC 
Dielectric Withstanding Voltage Between open contacts: 750V AC for 1 minute 

Between coil and contact: 2000V AC for 1 minute 
Lightening 6KV at 1 x 40 ,"S 

Operate Time 8 ms approx. at rated voltage 
Release Time 2.5 ms approx. 
Life Expectancy - Mechanical 10 x 16' ops. min. 

100 x 10' ops. min. at 28V DC, 6A Electrical 200 x 10' ops. min. at 2BV DC, 3A 
100 x 10' ops. min. at 120V AC, 3A 50 x 10' ops. min. at 120V AC, 6A 

Vibration 10-50Hz (Dual amplitude: 1.5mm) 
Shock lOG (11 ms) 
Temperature Range -40oC_+ 70°C at 2A carrying current 

-40oC_+50oC at 5A carrying current (without freezing) 
-40 C-+40oC at 6A carrying current 

Weight 12 gr. approx. 

SELECTION TABLE 
Conta.1 Contacl Rated Voltage Coil Reslslance in Pick-Up Voltage 

Type Rating Materials in V DC l}+10% at 20·C at 20·C Designation Price 

5 58 Less Than FBR351 0005 $2.28 
3A at 28V DC Gold 6 85 BO% of FBA351D006 2.28 

Standard or 120V AC, Overlay 9 180 Rated FBR351D009 2.28 
resistive 12 300 Voltage FBR351D012 2.28 

24 1250 FBR351 D024 2.42 
5 58 Less Than FBA351 D005K $2.35 

High- 6A al28V DC Silver- 6 85 80% of FBR351 0006 K 2.35 
Power or 120V AC, Cadmium 9 180 Rated FBR3510009'K 2.35 
Type resistive Oxide 12 300 Voltage FBR351 D012K 2.35 

24 1250 FBR351 D024K 2.49 
~~"- , . Note. Each product bears Its own deSignation on the top of the cover, but ,"ltIOI coda FBR IS omitted. 

For 48V relays add $0.28 to prices of 24V relays. 

FUJITSU 
EEM 1988 

COMPONENT OF AMERICA, INC. 3330 Scott Blvd., Santa Clara, CA 95054-3197 • (408) 562-1000 • FAX (408) 727-0355 
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RELAYS 4500 

FUJITSU 

RELAYS 
FLAT PACKAGE 
RELAYS 
FRL410 AND FBR400N SERIES 
4PDT, DPDT 1A-30VDC, 1A-120V AC 

The Fujitsu FRL414 and FBR400N (immer
sion cleanable) Series Flat Package Relays 
have been designed for P.C. board mounting 
and are ingeniously constructed so as to 
offer the advantages of flux-contamination
immunity. 

The low power consumption relays are avail
able in both DPDT and 4PDT contact arrange
ments and in coil voltage ratings to 48V DC. 
The wide selection is useful for numerous 
demanding applications, including communi
cations, data processing and controls. 

Bifurcated contacts assure high reliability. 
These relays are capable of handling resis
tive loads of up to 1 A at 30V DC or 120V AC. 

A low level load version with gold overlay 
silver-palladium alloy contacts is also avail
able. Electrical life expectancy is more than 
three million operations at 1 A-SOV DC resis
tive load. 

SELECTION TABLES 

Contact 
Hated 

Voltage 
Load Materials Arrangements in V 

5 
Gold 6 

Standard Overlay DPDT 12 
Silver 24 

48 

5 
Gold 6 

Standard Overloy 4PDT 12 
Silver 24_ 

48 

Gold 5 
Low-Level Overlay 6 
Load Silver- DPOT 12 

Palladium 24 
Alloy 48 

Gold 5 
Low·Level Overlay 6 
Load Silver- 4PDT 12 

Palladium 24 
Alloy 48 

ENGINEERING DATA 
Item 

Contact Arrangement 
Contact Rating 
Initial Contact Resistance 
Contact Materials 

Rated Coi I Voltage 
Coil Power Dissipation 
Coil Temperature Rise 

Insulation Resistance 
Dielectric Withstanding Voltage 

Operate Time 
Release Time 

Life Expectancy - Mechanical 
Electrical 

Shock 

Temperature Range 

Weight 

Pick·Up Coil 
Voltage Hesistance 
at 20·C in !):±15% 

Less Than 56 
80% of 78 
Rated 320 
Voltage 1250 

4000 

Less Than 42 
80% of 58 
Rated 220 
Voltage 960 

2800 

Less Than 56 
80% of 78 
Rated 320 
Voltage 1250 

4000 

Less Than 42 
80% of 58 
Rated 220 
Voltage 960 

2800 

FUJITSU COMPONENT OF AMERICA. INC. 

Characteristics 

DPDT and 4PDT with bifurcated contacts 
lA at 120V AC (resistive) -IA at 30V DC (resistive) 
100m!) max. at 3V DC, 0.5A initial 
Standard: Gold-overlay silver - Low·level Load: Gold-overlay silver-palladium alloy 

5, 6, 12, 24, 48V DC 
DPDT: 0.45W - 4PDT: 0.60W at rated voltage at 20°C 
DPDT: 30°C approx. - 4PDT: 40°C approx. at rated voltage at 20°C 

100M!) min. at 500V DC (at 20°C 65% RH) 
500V rms (60 Hz) for 1 minute 

I 
15 ms max. at rated coil voltage at 20°C 
5 ms max. 

i 30 x 10' ops, min. 
i 3 x 10' ops. min. at 30V DC, lA (resistive) 

100 x 10' ops. min. at 120V AC, lA (reslslive) 

lOG 

-30°C to +500C (without freezing) 

15 gr. approx. 

FHL414 FBH400N 
Designation Price Designation Price 

FRL-414D005/02CT $4.73 FBR422ND005 $5.25 
FRL-414D006/02CT 4.73 FBR422ND006 5.25 
FRL-414D012/02CT 4.73 FBR422ND012 5.25 
FRL-414D024/02CT 4.73 FBR422ND024 5.25 
FRL-4140048/02CT 5.36 F8R422N0048 5.88 

FRL-414D005/04CT $5.39 FBR442ND005 $5.92 
FRL-4140006/04CT 5.39 FBR442NOO06 5.92 
FRL-414D012/04CT 5.39 FBR442ND012 5.92 
FRL-414D024/04CT 5.39 FBR442ND024 5.92 
FRL-414D048/04CT 6.02 F8R442ND048 6.55 

FRL-414D005/02CE $5.39 FBR422ND005 P $5.92 
FRL-414D006/02CE 5,39 FBR422ND006P 5.92 
FRL-414D012/02CE 5.39 FBR422ND012P 5.92 
FRL-414D024/02CE 5.39 FBR422ND024P 5.92 
FRL-414D048/02CE 6.02 FBR422ND048P 6.55 

FRL-4140005/04CE $6.72 FBR442ND005 P $7.25 
FRL-414D006/04CE 6.72 F8R442ND006 P 7.25 
FRL-4140012/04CE 6.72 FBR442ND012 P 7.25 
FRL-4140024/04CE 6.72 F8R442ND024 P 7.25 
FRL-414D048/04CE 7.39 FBR442N0048 P 7.91 

3330 Scott Blvd., Santa Clara, CA 95054·3197 • (408) 562·1000 • FAX (408) 727·0355 
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4500 

MINIATURE 
HIGH-POWER RELAYS 
FBR600 SERIES 

The FBR600 Series are miniature high-power 
relays with a switching capability of lOA, 30V 
DC or 240V AC for 1 Form C contact; and SA, 
30V DC or 240V AC for 2 Form C contacts. 
These relays, conforming to VDE, UL and 
CSA standards, are designed for mounting 
on printed circuit boards. Dielectric with
standing voltage is SOOV AC for 1 minute and 
creeping distance is 8mm. These FBReOO 
Series relays are ideal for use in audio equip
ment, TV, vending machines, control ma
chines, etc. 

UL recognized (E6361S) for industrial con
trol equipment per ULS08. 

• Immersion cleaning 
A sealed type is available for immersion 
cleaning. 

RELAYS 4500 

FUJITSU COMPONENTS 

ENGINEERING DATA 
Item Specifications 

Contact Arrangement FBR611, 1 Form C - FBR621. 2 Form C 
Contact Ratings FBR611. lOA at 30V DC or 240V AC - FBR621, SA at 30V DC or 240V AC 
Carrying Current FBR611, lOA - FBR621, SA 
Contact Material Silver-alloy 
Initial Contact Resistance 100mO max. at 6V DC, lA 

Rated Coil Voltage 5, 6, 9, 12, 18, 24, 48, 60V DC 
Coil Power Dissipation FBR611/621, 0.5W at 20°C 
Coil Temperature Rise FBR611/621, 35°C at rated voltage at 20°C 

Insulation Resistance 10000 min. at 500V DC (initial) at 20°C, 65% RH 
Dielectric Withstanding Voltage 

Between Coil and Contact 5000V AC for 1 minute at 20°C, 65% RH 
Between Open Contacts 1000V AC for 1 minute at 20°C, 65% RH 
Between Adjacent Contacts FBR621, 3000V AC for 1 minute at 20·C, 65% RH 

lightening (1 x 40,u sec) 
Between Coil and Contact 10,OOOV min 
Between Adjacent Contacts FBR621, 600DV min. 

Operate Time 8 ms approx. at rated voltage at 20°C 
Release Time 2.5 ms approx. at 20°C 

Life Expectancy - Mechanical 20 x 10' ops. min. 
Electrical 100 x 10' ops. min. at rated voltage 

Vibration 10-55 Hz (Dual amplitude: 1.5mm) 

Shock lOG (11 ms) 

Temperature Range FBR611!621, -40·C-+ ro·c 
Weight 16 gr. approx. 

SELECTION TABLE 

Rated Pick·Up Open 
FBR6l1 FBR621 Contact Voltage Coli Resistance Voltage Voltage 

Material in V DC in 0 at 20·e at 211"C at 20·C Designation Price Designation Price 

5 50 FBR611 0005 $3.19 FBR621 0005 $3.50 
6 72 Less Than More Than FBR6110006 3.19 FBR621 0006 3.50 
9 160 70% of 10% of FBR6110009 3.19 FBR621 0009 3.50 

Sllver- 12 285 Rated Rated FBR6110012 3.19 FBR621 0012 3.50 
Alloy 18 640 Voltage Voltage FBR6110018 3.19 FBR6210018 3.50 

24 1150 (reference) FBR6110024 3.33 FBR621 0024 3.64 
48 4600 FBR611 0048 3.89 FBR621 0048 4.20 
60 7200 FBR611 0060 4.38 FBR621 0060 4.69 

FUJITSU COMPONENT OF AMERICA. INC. 3330 Scott Blvd., Santa Clara, CA 95054·3197· (408) 562·1000 • FAX (408) 727·0355 
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FUJITSU 

RELAYS 

LOW PROFILE RELAYS 
FOR P.C. BOARDS 
FBR630 SERIES 

Fujitsu's compact FBR630-series relays are 
only 10 mm in height, but they provide a 
remarkable contact rating of 10A. 

Compactness and high capacity make 
these low-profile power relays ideally suited 
to mounting on PC boards. 

FEATURES 
• Low profile - only 10 mm high 
• 5 kV minimum lightning surge (between 

coil and contact) 
• 2.5 kV minimum dielectric withstanding 

voltage (between coil and contact) 
• Sealed terminals to protect against flux 
• Input/output isolated terminal arrange

ment for easy pattern design 
• Wide operating temperature range

-30°C to + 70°C 
• Maximum contact rating: 10A (30 VDCI 

120 VAC) 
• High-reliability design meeting various 

safety standards: 
Japan Electric Appliance Control Law 

UL508 Standard 
CSA-Class 3211 Standard 
FCC 68-302 Standard 

SELECTION TABLE 

Coil 
Rated Coli VOLTAGE Resistance 

Voltage Specifications (+10%) 
DC 5V 0005 500 
DC 6V 0006 720 
DC 9V 0009 1600 
DC 12V 0012 28Sn 
DC18V 0018 6500 
DC24V 0024 1,1500 
DC 48V 0048 4,6000 

Coil Current 
(at Rated 
Voltage) 
100 rnA 
83 rnA 
56 rnA 
42 mA 
28 rnA 
21 rnA 
10 rnA 

RELAYS 4500 

ENGINEERING DATA 
Item Specilication 
Contact Arrangement SPOT (1 Form C) 
Contact Rating IDA 30 VDC/120 VAC, SA 240 VAC, '12 HP at 240VAC 
Contact Configuration Single 
Contact Material Silver alloy 
Initial Contact Resistance 100 mn max. at 6 VDC, lA 
Insulation Resistance 100 MO min. at 500 VDC 
Dielectric Withstanding Voltage Between open contacts: 1,000 VAC for 1 minute 

Between coil and contact: 2,500 VAC for 1 minute 
Lightning 5,000 VII p,s/40 p,s 5,OOOV~ 

(Between coil and contact) 2,500V ' 
t-"sec 40 p,sec 

Vibration 10 to 55 Hz (Dual amplitude: 1.5 mm) 
Shock Operating malfunction: lOG (11 ms) 

Durability: 100G (11 ms) 
Operate Time 15 ms max. (excluding bounce time) 
Release Time 5 ms max. (excluding bounce time) 
Life Expectancy Mechanical: 10 x 10' ops/min. 

Electrical: 100 x 10' ops/min. at rated contact load 
Maximum Switching Frequency Mechan ical: 18,000 ops/ /hr 

Electrical: 1,800 opsl/hr (at rated contact load) 
Operating Temperature 30°C to + 70°C 
Operating Humidity 45% to 85% RH 
Weight Approx. 10 g 

° Remarks. The table shows characteristic values at 20 C. 

Drop-out Voltage Maximum Coli 
Pick-up (Reference Voltage Rated Power Temperature 
Voltage Value) Allowance Consumption Rise Designation Price 

Less than More than Refer to Approx. Approx. FBR631 0005 $2.63 
75% of 10% of reference 500 mW (at 35 deg. FBR631 0006 2.63 

rated rated data rated voltage) (at rated 
FBR631 0009 2.63 voltage voltage voltage) 
FBR631 0012 2.63 
FBR631 0018 2.63 
FBR631D024 2.80 
FBR631 0048 3.50 

FUJITSU COMPONENT OF AMERICA,INC. 3330 Scott Blvd., Santa Clara, CA 95054·3197. (408) 562·1000 • FAX (408) 727-0355 
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4500 RELAYS 4500 

FUJITSU COMPONENTS 

HEAVY DUTY GENERAL 
PURPOSE RELAYS 
FRl250 AND FRL256 SERIES 
SPDT, DPDT, 3PDT 10A-30V DC, 
10A-240V AC 

FRl250 

FRl256 

The FRL250 Series Relays have been de
signed with particular attention to reliability, 
cost performance and versatility of applica
tion. These heavy duty general purpose relays 
provide SPDT, DPDT or 3PDT contacts with 
switching ability of 10Aat 30V DC or 240VAC. 
The FRL-250 Series Relays provide various 
mounting styles such as plug-in, bracket 
case, tapped core, stud or P.C. board, and 
their terminals are convenient quick-connect/ 
solder or P.C. board. The optional features 
are with or without test button for manual 
circuit checking and indicator lamp to indi
cate whether power is reaching relay. 

These relays are particularly desirable for 
use in automation control, communication 
circuit and many other applications where 
high power switching and rugged construc
tion are required. 

ENGINEERING DATA 
Item 

Contact Arrangement 
Contact Rating 

Initial Contact Resistance 
Contact Material 
Rated Coil Voltage 
Coil Power Dissipation 
Coil Temperature Rise 
Insulation Resistance 
Dielectric Withstanding Voltage 
Operate Time 
Release Time 
Life Expectancy - Mechanical 

Electrical 
Vibration 
Shock 

Specifications 
SPOT, OPOT, 3POT 
lOA at 30V DC (resistive) - lOA at 240V AC (resistive) 
V, HP at 120V AC, V2 HP at 240V AC 
100mQ max. at 6V DC, 1 A 
Gold flashed silver-cadmium oxide 
6, 12, 24, 48, 1fOV DC 12.24, 48, 120, 240V AC 
DC: 1.2W, AC: 3POT - 2.7VA, OPOT, SPOT - 2VA at rated voltage, 60 Hz 
DC: 40°C max., AC: 60° max. 
100MQ min. at 500V DC 
2000V AC for 1 minute (1000V AC between open contacts) 
30 ms max. at rated coil voltage 
30 ms max. 
10 x 10' ops. min. 
100 x 10' ops. min. at rated load 
60010 1500 rpm (Dual amplitude: lmm) 
lOG (11 ms) The FRL250 Series relays are UL recog

nized (File No. E63614) and C.S.A. certified 
(File No. LR40304). 

Temperature Range DC: -45°C to +700 C/AC: 3POT: -45°C to +45co/OPOT, SPOT: 45°C to + 55°C 
Weight 80 gr. approx. 

SELECTION TABLES 
DC RELAYS 

Coil 
Rated Resistance Power Fulitsu Number Fujitsu Number Fujitsu Number Fulltsu Number 

Contacts V DC Ohms Watts aC/Solder Bracket Case" Price Plug-In Price PC Board Price Plug-In Price 
6 32 1.2 FRL2510006/01CS-OC $ 7.47 FRl2530006/01 CS $ 7.47 FRL2540006/01 CS $ 7.47 FRl2560006/01 CS $ 9.56 

12 120 1.2 FRL251 0012/01 CS-OC 7.47 FRL2530012/01 CS 7.47 FRl2540012/01 CS 7.47 FRL2560012/01 CS 9.56 
SPOT 24 470 1.2 FRL251 0024/01 CS-OC 7.47 FRL2530024/01 CS 7.47 FRL2540024/01 CS 7.47 FRl2560024/01 CS 9.56 

48 1800 1.2 FRL2510048/01CS-OC 7.47 FRL2530048/01 CS 7.47 FRL2540048/01 CS 7.47 FRL2560048/01 CS 9.56 
110 10000 1.2 FRL251 011 0/01 CS-OC 8.16 FRL2530110/01CS 8.16 FRL254011 0/01 CS 8.16 FRl2560110/01CS 10.25 

6 32 1.2 FRL2510006/02CS-OC $10.06 FRL2530006/02CS $10.06 mmg~~~~~~g~ $10.06 FRl2560006/02CS $12.44 
12 120 1.2 FRL2510012/02CS-OC 10.06 FRL2530012/02CS 10.06 10.06 FRL2560012/02CS 12.44 

OPOT 24 470 1.2 FRL2510024/02CS-OC 10.06 FRL2530024/02CS 10.06 FRL2540024/02CS 10.06 FRl2560024/02CS 12.44 
48 1800 1.2 FRL,2510048/02CS-OC 10.06 FRL2530048/02CS 10.06 FRL2540048/02CS 10.06 FRL2560048/02CS 12.44 

110 10000 1.2 FRL2510110/02CS-OC 10.72 FRL·2530110/02CS 10.72 FRL2540110/02CS 10]2 FRl2560110/02CS 13.09 
6 32 1,2 FRl2510006/03CS-OC SI1.75 FRL2530006/03CS $11.75 FRL2540006/03CS $11]5 FRL2560006/03CS 

$15.59 1 12 120 1.2 FRL2510012/03CS-OC 11.75 FRL2530012/03CS 11.75 FRL2540012/03CS 11.75 FRL2560012/03CS 15.59 
3POT 24 470 1.2 FRL2510024/03CS-OC 11.75 FRL2530024/03CS 11.75 FRL2540024/03CS 11]5 FRL·2560024/03CS 15.59 

48 1800 1.2 FRL2510048/03CS-OC 11.75 FRL2530048/03CS 11.75 FRl2540048/03CS 11.75 FRL2560048/03CS 15.59 
110 10000 1.2 FRL251 011 0/03CS-OC 12.44 FRL2530110/03CS 12.44 FRL2540110/03CS 12.44 FRL2560110/03CS 16.25 

AC RELAYS 
Coli 

Rated Current Power Fujitsu Number Fujitsu Number Fulltsu Number Fujitsu Number 
Contacts VAC mA VA QC/Solder Bracket Case" Price Plug-In Prlca PC Board Price Plug-In Price 

12 168 2.0 FRL251 A012/01 CS-OC $ 7.47 FRL253A012/01 CS $ 7.47 FRl254A012/01 CS $ 7.47 FRL256A012/01 CS $ 9.56 
24 84 2.0 FRL251A024/01 CS-OC 7.47 FRL,253A024/01 CS 7.47 FRL254A024/01 CS 7.47 FRl256A024/01 CS 9.56 

SPOT 48 42 2.0 FRL251 A048/01 CS-OC 7.47 FRL253A048/01 CS 7.47 FRL254A048/01 CS 7.47 FRL256A048/01 CS 9.56 
120 18 2.0 FRl251A120/01 CS-OC 8.16 FRL253A120/01CS 8.16 FRL254A120/01CS 8.16 FRL256A120/01CS 10.25 
240 9 2.0 FRL251A240/01 CS-OC 8.59 FRL253A240/01 CS 8.59 FRl254A240/01 CS 8,59 FRL256A240/01 CS 10.69 
12 168 2.0 FlU.·251 AOI2/02CS-OC $10.06 FRL253AOI2/02CS $10.06 FRL,254AOI2/02CS $10.06 FRl256A012/02CS $12.44 
24 84 2.0 FRL251A024/02CS-OC 10.06 FRL253A024/02CS 10.06 FRl254A024/02CS 10.06 FRL256A024/02C~ 12.44 

OPOT 48 42 2.0 FRL251A048/02CS-OC 10.06 FRL253A048/02CS 10.06 FRL254A048/02CS 10,06 FRL256A048/02CS 12.44 
120 18 2.0 FRl251 AI20/02CS-OC 10.72 FRL253A 120/02CS 10.72 FRL254A120/02CS 10.72 FRL256A120/02CS 13.09 
240 9 2.0 FRL251A240/02CS-OC 11.19 FRL253A240/02CS 11.19 FRL254A240/02CS 11.19 FRL256A240/02CS 13.53 
12 230 2.7 FRL251 AOI2/03CS-OC $11.75 FRl253A012/03CS $11.75 FRL254AOI2/03CS $11.75 FRL256AOI2/03CS $15.59 
24 115 2.7 FRL·251A024/03CS-OC 11.75 FRL253A024/03CS 11.75 FRL254A024/03CS 11.75 FRL256A024/03CS 15.59 

3POT 48 57 2.7 FRL·251 A048/03CS-OC 11.75 FRl253A048/03CS 11.75 FRL254A048/03CS 11.75 FRL,256A048/03CS 15.59 
120 24 2.7 FRL251A120/03CS-OC 12.44 FRL253A 120/03CS 12.44 FRL254A120/03CS 12.44 FRl256A120/03CS 16.25 
240 12 2.7 FRL251 A240/03CS-OC 13.09 FRL253A240/03CS 13,09 FRL254A240/03CS 13.09 FHL256A240/03CS 16.69 

"To order No. 6-32 tapped core mounting style, change suffix, -DC to -oA-Ol and add $1.13 to price shown; to order No. 6-32 stud mounting style, change suffix -DC to -oB-Ol and add $1.03 to price shown. 

FUJITSU COMPONENT OF AMERICA, INC. 3330 Scott Blvd" Santa Clara, CA 95054-3197. (408) 562-1000' FAX (408) 727-0355 
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4500 RELAYS 

FUJITSU 

RELAYS 
GENERAL PURPOSE RELAYS 
FRL260 SERIES 

ENGINEERING DATA 

4PDT-,SA, 3PDT-5A, DPDT-10A, SPDT-15A 

The FRL260 series relays with proven performance and top quality 
have been designed with emphasis on reliability, safety, cost per
formance and applicability to a wide range of uses. 

These relays provide SPDT to 4PDT contacts, which are offered for 
contact ratings from 1 amp to 15 amps at 30V DC or 240V AC, resis
tive. Moreover, they are also available with 4 transfer bifurcated 
contacts that enable them to meet signal level or other light loads. 

The FRL260 series relays are available in both DC- and AC-rated 
coils, and with a selection of mountings, such as solder, plug-in, 
P.C. boards and quick connect terminals. 

The FRL260 series is UL recognized (File No. 163614/E63615) and 
C.S.A. certified. 

Item 

Contact Ratings (Resistive Load). 

Initial Contact Resistance 

Operate Time 
Release Time 

Coil Power Dissipation 

Coil Temperature Rise 

Life Expectancy - Mechanical 
Electrical 

Insulation Resistance 

Dielectric Withstanding Voltage 

Vibration 

Shock 

Temperature Range 

Weight 

4500 

Specifications 

As per SELECTION TABL~ 

General (5, K, V Contact): 100mn max. (at 6V DC, lA) 
Low Level (T, L Contact): 50mn max. (at 6V DC, O.IA) 

25 ms max. (at rated coil voltage) 
25 ms max. 

DC: 0.9W (at rated coil voltage) 
AC: 1.2 VA (120V max.) at rated coil voltage of 60 Hz 

1.4 VA (200V min.) at rated coil voltage of 60 Hz 
DC: 50° max. 
AC: 60°C max. 

50 x 10' ops. min. 
(at rated load) 

Medium Load 
SPDT: 500 x 10' ops. min. 
DPDT: 500 x 10' ops. min. 
3PDT: 500 x 10' ops. min. 
4PDT: 200 x 10' ops. min. 
4PST: 100 x 10' ops. min. 

Heavy Load 
SPDT: 200 x 10' ops. min. 
SPST: 200 x 10' ops. min. 
DPDT: 500 x 10' ops. min. 

100Mn min. (at 500V DC) 

1500V AC (1000V AC between open contac") 
for 1 minute 

50 Hz (Dual Amplitude: 0.5mm) 

lOG (11 ms) 

-30°C to +55°C 

35 gr. approx. 
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4500 RELAYS 

FRL260 SERIES RELAYS SELECTION TABLE - DC COIL 
Contact Arrangement 

~Resislive 
Contact Ralings 

and Material Horsepower 

SPOT 15A @ 30V DC 1/3 HP @ 120V AC 
AgCdO or 150V AC 

lOA @ 240V AC 
1/2 HP @ 240V AC 

DPOT lOA @ 30V DC 1 (3 H P @ 120V AC 
AgCdO or 240V AC 1/2 HP @ 240V AC 

--c---.. -

3POT 5A @ 30V DC 1/6 HP @ 120V AC 
AgCdO or 240V AC 

- .. 

3A @ 30V AC 4POT or 120V AC 1/10 HP @ 120V AC 
Ag + Au Clad 

3A @ 120V AC 
General Purpose 

-- ._--_._--_.- . . __ ._- ----_. 

3A @ 30V AC 4POT 1/10 HP @ 120V AC 
Ag or 120V AC 

3A @ 120V AC 
General Purpose 

--f-------.--.. -

4POT lA @ 30V AC 1/10 HP @ 120V AC 
(Bifurcated) or 120V AC 
Ag + Au Clad 

5A @ 30V AC 4POT or 240V AC 1/6 HP @ 120V AC 
AgCdO 

5A @ 120V AC 
General Purpose 

For CSA Certified Relays, -CSA suffix must be added to part number. Price is same. 
, For PCB type terminals change prefix to FRL264 

Rated Voltage Coil Resistance 
V DC 50/60 Hz ±15% Ohms @ 20°C 

6 40 
12 160 
24 650 
48 2600 

110 13300 
--

6 40 
12 160 
24 650 
48 2600 

110 13300 

6 40 
12 160 
24 650 
48 2600 

110 13300 
'----_.-

6 40 
12 160 
24 650 
48 2600 

110 13300 
c-------

6 40 
12 160 
24 650 
48 2BOO 

110 13300 
~ .. - ,-._---

6 40 
12 160 
24 650 
48 2600 

110 13300 
---

6 40 
12 160 
24 650 
48 2600 

110 13300 

FRL260 SERIES RELAYS SELECTION TABLE - AC COIL 
Contact Arrangement ____ .. ___ Conta.ct Ratings 

.- Rated Voltage Coil Resistance 
and Material Resistive Horsepower V AC 50/60 Hz ±15% Ohms @ 20°C 

6 9.5 
SPOT 15A @ 30V DC 1/3 HP @ 120V AC 12 40 
AgCdO or 150V AC 1/2 HP @ 240V AC 24 165 

lOA @ 240V AC 48 630 
120 4400 
240 13000 

6 9.5 
12 40 

DPDT lOA @ 30V DC 1/3 HP @ 120V AC 24 165 
AgCdO or 240V AC 1/2 HP @ 240V AC 48 630 

120 4400 
240 13000 -+----- . 

3PDT 5A @ 30V DC 1/6 HP @ 120V AC 
AgCdO or 240V AC 

1----._----_ .. - ----- --

3A @ 30V AC I 
4PDT or 120V AC 1/10 HP @ 120V AC 
Ag + Au Clad 3A @ 120V AC 

General Purpose 

3A @ 30V AC 
4PDT or 120V AC 1/10 HP @ 120V AC 
Ag 3A @ 120V AC 

General Purpose 

4PDT lA @ 30V AC 1(10 HP @ 120V AC 
(Bifurcated) or 120V AC 
Ag + Au Clad 

5A @ 30V AC 
4PDT or 240V AC 1/6 HP @ 120V AC 
AgCdO 5A @ 120V AC 

General Purpose 

For CSA Certified Relays, -CSA suffIX must be added to part number. PrICe IS same . 
• For PCB type terminals change prefix to FRL264 

6 9.5 
12 40 
24 165 
48 630 

120 4400 
240 13000 

t---
6 9.5 

12 40 
24 165 
48 630 

120 4400 
240 13000 

6 9.5 
12 40 
24 165 
48 630 

120 4400 
240 13000 

6 9.5 
12 40 
24 165 
48 630 

120 4400 
240 13000 

6 9.5 
12 40 
24 165 
48 630 

120 4400 
240 13000 

4500 

FUJITSU COMPONENTS 

Pick-Up Voltage Fujitsu Part Numbers 
@ 20°C (Plug-In)' Price 

4.5 FRL2630006/01 CK $4.31 
9 FRL2630012/01 CK 4.31 

18 FRL263D024/01CK 4.31 
36 FRL2630048/01 CK 4.31 
82.5 FRL263Dll0/0l CK 5.36 

---_ .. 
4.5 FRL2630006102CK $4.48 
9 FRL2630012/02CK 4.48 

18 FRL2630024/02CK 4.48 
36 FRL2630048/02CK 4.48 
82.5 FRL263Dll0/02CK 5.50 

--
4.5 FRL2630006/03CS $4.48 
9 FRL2630012/03CS 4.48 

18 FRL2630024/03CS 4.48 
36 FRL263D048/03CS 4.48 
82.5 FRL263Dll0/03CS 5.50 

_.---- -------

4.5 FRL2630006/04CL $4.80 
9 FRL2630012/04CL 4.80 

18 FRL2630024/04CL 4.80 
36 FRL2630048/04CL 4.80 
82.5 FRL2630110/04CL 5.81 

.._----------_.- .-

4.5 FRL2630006/04CS $4.48 
9 FRL2630012/04CS 4.48 

18 FRL2630024/04CS 4.48 
36 FRL2630048/04CS 4.48 
82.5 FRL2630110/04CS 5.50 

c---
4.5 FRL2630006(04CT $5.18 
9 FRL2630012/04CT 5.18 

18 FRL2630024/04CT 5.18 
36 FRL2630048/04CT 5.18 
82.5 FRL2630110/04CT 6.20 

4.5 FRL2630006(04CV $4.80--
9 FRL263D012/04CV 4.80 

18 FRL2630024(04CV 4.80 
36 FRL263D048/04CV 4.80 
82.5 FRL263Dl10/04CV 5.81 

Pick-Up Voltage Fujitsu Part Numbers 
@ 20°C (Plug-In)' Price 

4.8 FRL263A006/01 CK $4.31 
9.6 FRL263A012/01 CK 4.31 

19.2 FRL263A024/01 CK 4.31 
38.4 FRL263A048/01 CK 4.31 
96.0 FRL263A120/01 CK 4.62 

192.0 FRL263A240/01CK 6.16 

4.8 FRL263A006/02CK $4.48 
9.6 FRL263A012/02CK 4.48 

19.2 FRL263A024/02CK 4.48 
38.4 FRL263A048/02CK 4.48 
96.0 FRL263A120/02CK 4.80 

192.0 FRL263A240/02CK 6.34 

4.8 FRL263A006(03CS $4.48 
9.6 FRL263A012/03CS 4.48 

19.2 FRL263A024/03CS 4.48 
38.4 FRL263A048/03CS 4.48 
96.0 FRL263A 120/03CS 4.80 

192.0 FRL263A240/03CS 6.34 

4.8 FRL263A006/04CL $4.80 
9.6 FRL263A012(04CL 4.80 

19.2 FRL263A024/04CL 4.80 
38.4 FRL263A048/04CL 4.80 
96.0 FRL263A 120/04CL 5.11 

192.0 FRL263A240/04CL 6.65 

4.8 FR L263A006 / 04CS $4.48 
9.6 FRL263A012/04CS 4.48 

19.2 FRL263A024/04CS 4.48 
38.4 FRL263A048(04CS 4.48 
96.0 FRL263A 120/04CS 4.80 

192.0 FRL263A240/04CS 6.34 c--. _____ . 
--

4.8 FRL263A006(04CT $5.18 
9.6 FRL263A012/04CT 5.18 

19.2 FRL263A024/04CT 5.18 
38.4 FRL263A048/04CT 5.18 
96.0 FRL263A120/04CT 5.50 

192.0 FRL263A240/04CT 7.04 

4.8 FRL263A006/04CV $4.80 
9.6 FRL263AOI2/04CV 4.80 

19.2 FRL263A024/04CV 4.80 
38.4 FRL263A048/04CV 4.80 
96.0 FRL263A 120/04CV 5.11 

192.0 FRL263A240/04CV 6.65 
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FUJITSU 

RELAYS 

P.C. BOARD 
RELAYS FOR 
AUTOMOTIVE 
APPLICATIONS 
FRL270 SERIES 

Fujitsu FRL270 series power relays are for 
PC board mounting and are designed espe
cially for automotive applications. 

FEATURES 
• Maximum current: 30A 

The relays are designed for high ambient 
and storage temperatures to ensure the 
contacts will endure continuous current of 
Up to 30A. 

• Rigid, shock-resistant construction 
• 1 mm-gap contacts 

1 mm-gap contacts are also available for 
controlling 24V motors in trucks and other 
large vehicles. 

• Welding resistant contact materials 
Three types of welding resistant contact 
materials are available as standard. 

• Choice of wide terminal model (-01 and 
-11 suffix) for maximum heat/power trans
fer or standard terminal model (no suffix 
or -10) for conventional hole/conductor 
sizes, at no extra charge. 

• Available with case as shown (no suffix 
and -01) or without case (-10 and -11 
suffix). 

Main Uses 
• Engine control 

Electronic fuel injection units 
• Lamp control 

Flasher control units 
Headlight control units 

• Motor, solenoid, and heater controls 
Windshield wiper control units for trucks 
Automatic door-lock control units 
Defogger control units 
Other various control units 

• Immersion cleaning 
A sealed type is available for immersion 
cleaning. 

SELECTION TABLE 

Type of Call Rated Voltage Contact Gap 
(Spec. Code) (Spec. Code) (Spec. Code) 

Standard (0) 12 VDC (012) Standard (01) 
1 mm (51) 

Low Power (H) Standard (01) 
Standard (0) 24 VOC (024) Standard (01) 

1 mm (51) 
Low Power (H) Standard (01) 

Notes: 1. Values listed In the table are measured at 20°C. 

RELAYS 4500 

ENGINEERING DATA 
Item Specifications 
Contact Arrangement SPDT (1 Form C) or SPST (1 Form A) 
Contact Material Silver-copper alloy (S) 

Silver-cadmium oxide (K) 
Silver-tin oxide (V) 

Contact Gap 01 type (Standard gap) 
51 type (1 mm gap) 

Contact Rating N.O. contact: 12 VDC. 15A or 24 VDC. lOA 
N.C. contact: 12 VDC, lOA or 24 VDC, 7A (resistive load) 

Rated Currant 15A (Continuous) 
Maximum Current 30A (Overload current when motor locks) 
Voltage Drop Across Contacts Initial: 0.3V max. 

After life testing: O.5V max. (after several operations at rated current) 
Coil Power Standard coil. 1.7W approx. 

Low-power coil: 0.6W approx. (with rated voltage applied at 20°C) 
Coil Temperature Rise Standard coil: 75 deg. approx. 

Low-power call: 35 deg. approx. (with rated voltage applied at 20°C) 
Insulation Resistance 100 Mfl min. (at 500 VOe) 
Withstanding Voltage 500 VAC for 1 minute 
Vibration Operation error: With 1.5 mm vibration applied at full amplitude at 10 - 55 Hz, 

contact chatter lasts less than 1 ms. 
Shock Operation error: lOG (11 ms sine half-wave) 

Durability: 100G (11 ms sine half-wave) 
Operate Time 10 ms max. (Standard coil with OHype contact gap) 
Release Time 5 ms max. (OI-type contact gap) 

8 ms max. (51-type contact gap) 
Life Expectancy Mechanical: 100 x to' operations or more 

Electrical: 250 x la' operations or more 
(Silver-copper alloy under the rated contact load) 

Ambient Temperature 300C _ +80oC 
Storage Temperature -40°C _ +100oC 
Weight 20 g approx. 

Call All case/terminal suffix codes: 
Resistance Rated Power Pick-Up Drop-Oul none, -01. -10 or -11 

(-+-10%) Consumption Vollage Voltage Designation Price 

85 1.7W approx. less than 6.5 VOC More than 1. a VDC FRl274 0012/01AS-A (or CS-A) $2.45 (or $2.52) 
85 1. 7W approx. Less than 6.5 VDC More than 1.0 VDC FRL274 0012/StAS-A (or CS-A) $2.45 (or $2.52) 

240 0.6W approx. Less than 8.4 VDC More than 0.8 VOC FRL274 H012/01AS-A (or CS-A) $2.56 (or $2.62) 
340 1.7Wapprox. Less than 13.0 VOC More than 2.0 VOC FRL274 0024/51AS-A (or CS-A) $2.59 (or $2.66) 
340 1.7Wapprox. Less than 13.0 VOC More than 2.0 VDC FRL274 0024/01AS-A (or CS-A) $2.59 (or $2.66) 
950 O.6W approx. Less than 15.8 VDC More than 1.6 VDC FRL274 H024/0tAS-A (or CS-A) 

2. For silver cadmium oxide contacts (code "K"l add $0.10. 
3. For sliver-lin OXide contact (code "Y") add $0. til, 
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4500 

MICRO REED RELAYS 
FOR P.C. BOARDS 
FRL640 SERIES 

The FRL648 Series Micro Reed Relays offer a 
wide selection and outstand ing performance 
to meet those demanding on-board switch
ing requirements and high density packaging 
applications. 

These relays, available in 1 Form AlB and 
2 Form A/B, feature a standard contact rating 
of 50VAll0W for S type/K type, compact size 
with a mounting height of only 9mm (.354"), 
epoxy-molded construction for immersion 
cleaning safety, low power consumption, and 
the option of magnetic shielding for isolation 
from the effects of adjacent relays. 

These relays are ideally used for various 
applications for audio equipment, data proc
essing systems, communications, measuring 
and control equipment. 

Fujitsu field proven dry reed switches are 
employed as the switching element in the 
relays in order to offer an excellent low resist
ance contact and low noise characteristics. 

RELAYS 4500 

FUJITSU COMPONENTS 

ENGINEERING DATA 
Item Characteristics 

Contact Arrangement 1 Form AlB, 2 Form AlB 
Contact Aating Type K: 50VA max. (100V AC, 0.5A max.) 

30W max. (100V DC, O.7A max.) 
Type S: lOW max. (100V DC, 0.5A max.) 

Initial Contact Aesistance 150mO max. at rated voltage 
Contact Materials Rhodium 
Aated Coil Voltage 5, 6, 12, 24V DC 
Coil Temperature Aise 200 C max. 
Insulation Resistance 100MO min. at 100V DC 
Dielectric Wilhstanding Voltage 500V DC (200V DC between open contacts) 
Operate Time 1.0 ms max. including bounce time 
Release Time Form A: 0.1 ms max. including bounce time 

Form B: 1.0 ms max. including bounce time 
Life Expectancy K type 1 x 10' min at rated load 

S type: 5 x 10' min. at rated load 
Vibration 10 to 55Hz (Dual amplitude: 1.5mm) 
Shock 30G 
Temperature Range Form A: -lo°C to +70oC 

Form B: -10oC to +50oC 
Weight 6 gr. approx. 

SELECTION TABLE 
Pick·Up Coil Coil 

Contact Rated Voltage Resistance in Power 
Voltage in V DC Ohm ±15% Dissipation 

Type Materials Arrangements in V DC at 20·C at 20·C in mW Designation Price 
5 3.8 550 45 FRL648005/1AS $1.72 

Standard Ahodium 1 Form A (Make) 6 4.5 550 65 FAL648006/1AS 1.72 
12 9.0 1050 140 FRl648012/1AS 1.72 
24 18.0 2800 200 FRL648024/1AS 2.03 
5 3.8 300 85 FRL648D05/1 BS $3.44 

Standard Rhodium 1 Form B (Break) 6 4.5 300 120 FRL648006/1 BS 3.44 
12 9.0 1300 110 FRL648012/1BS 3.44 
24 18.0 3800 150 FRL648024/~~ h~ 5 3.8 210 120 FRL648005/2AS $2.03 

Standard Rhodium 2 Form A (Make) 6 4.5 210 170 FRL 648006/2AS 2.03 
12 9.0 800 180 FRL648012/2AS 2.03 
24 18.2 2600 220 FRL648D24/2AS 2.34 
5 3.8 80 300 FRL648005/2BS $3.91 

Standard Rhodium 2 Form B (Break) 6 4.5 105 340 FRL648006/2BS 3.91 
12 9.0 460 310 FRL648012/2BS 3.91 
24 18.0 IS00 380 FRL648D24/2BS 4.22 
5 3.8 550 45 FRL648005/1AK $1.88 

Heavy Load Rhodium 1 Form A (Make) 6 4.S 550 65 FRL·648006/1 AK 1.88 
12 9.0 1050 140 FRL648012/1AK 1.88 
24 18.0 2800 200 FRL·648D24/1 AK 2.19 
5 3.8 300 85 FRL 648005/1 BK $3.59 

Heavy Load Rhodium 1 Form B (Break) 6 4.5 300 120 FRL 648006/1 BK 3.59 
12 9.0 1300 110 FRL 648012/1 BK 3.59 
24 18.0 3800 ISO FRL 648024/1 BK 3.91 
S 3.8 210 120 FRL648005/2AK $2.91 

Heavy Load Rhodium 2 Form A (Make) 6 4.5 210 170 FRL648006/2AK 2.19 
12 9.0 800 180 FRL648012/2AK 2.19 
24 18.0 2600 220 FRL648024/2AK 2.50 
5 3.8 80 300 FRl64800S/2BK $4.06 

Heavy Load Rhodium 2 Form B (Break) 6 4.5 IDS 340 FRL648D06/2BK 4.06 
12 9.0 460 310 FRL648012/2BK 4.06 
24 18.0 1500 380 FRL648D24/2BK 4.38 
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FUJITSU 

RELAYS 
D.I.P. REED RELAYS 
FRl730 SERIES 

The FRL730 Series D.I.P. Reed Relays are 
available in 1 Form A contact with contact 
rating capability of up to 10VA. 

These relays can be mounted in the stand
ard 14-pin dual-in-line package with epoxy
molded construction for safe immersion 
cleaning. Models with diode and/or electro
static shield are available. 

These FRL730 D.I.P. reed relays are ideal 
for use in data processing systems and com
munications, measuring and control equip
ment. 

RELAYS 

ENGINEERING DATA 
Item Characteristics 

Contact Arrangement 1 Form A 
Contact Rating 10 VA max. (100V DC or peak AC max., 0.5A max.) 2.0A max. carry only 
Initial Contact Resistance 150mO max. 
Contact Material Rhodium 

Rated Coil Voltage 5, 6, 12V DC 
Coil Temperature Rise 20°C max. 

Insulation Resistance 10"0 min. at 100V DC, +200 C, 40% RH 
Dielectric Withstanding Voltage 250V DC min. across open contacts 

500V DC min. (between other mutually insulated terminals) 

Operate Ti me 1.0 ms max. including bounce time 
Release Time 0.1 ms max. 

Life Expectancy 1 x 10' min. at rated load (resistive) 

Vibration 10 to 55 Hz (Dual amplitude: 1.5mm) 

ShOck 50G 

Temperature Range -10°C to +700 C 

Weight 4 gr. approx. 

SELECTION TABLE 
Must 

Rated Coil Operate 
Coil Resistance Voltage FRL-734 Type FRL·738 Type 

Contact Voltage at 20°C in at 20°C 
Arrangement in V DC O±15% In V DC Designation Price Designation 

lA 5 380 3.8 FRL734D05/1AS $2.91 FRL738D05/1AS 
Standard 6 380 4.5 FRL734DI2/1AS 2.91 FRL738D06/1AS 

12 530 9.0 FRL734D06/1AS 3.22 FRL738DI2!1AS 

lA 5 380 3.8 FRL734D05jlAS2 $3.72 FRL738D05/1AS2 
With Diode 6 380 4.5 FRL734D06jlAS2 3.72 FRL738D06/1AS2 

12 530 9.0 FRL734DI2!1AS2 4.03 FRL738D12jlAS2 

lA 5 380 3.8 FRL734D05/1AS3 $3.22 FRL738D05/1AS3 
With Electrostatic 6 380 4.5 FRL734D06jl AS3 3.22 FRL738D06/1AS3 
Shield 12 530 9.0 FRL734DI2!1AS3 3.53 FRL738D12jlAS3 

lA 5 380 3.8 FRL734D05/1AS4 $4.03 FRLT38D05!1A.S4 
With Electrostatic 6 380 4.5 FRL734D06{IAS4 4.03 FRL738D06/1AS4 
Shield & Diode 12 530 9.0 FRL734DI2!1AS4 4.34 FRL738DI211 AS4 

4500 

Price 

$2.91 
2.91 
3.22 

$3.72 
3.72 
4.03 

$3.22 
3.22 
3.53 

$4.03 
4.03 
4.34 
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4500 

MICRO REED RELAYS 
FOR P.C. BOARDS 
FRL760 SERIES 

FRL764 and 768 Series Micro Reed Relays 
offer excellent operating characteristics such 
as fast operating time, high reliability and 
long life. Available in a choice of contact ar
rangements (1 Form A, 2 Form A and 4 Form 
A) and contact rating capabilities (lOW for 
standard type and 30W DC, 50VA AC for 
heavy load type), they are potted by polyure
thane resin. These low-profile relays are com
patible with 1 x .1 inch grid spacing for P.C. 
board mounting. These micro reed relays are 
ideal for use in telecommunications, audio 
equipment, process control systems and 
vending machines. 

SELECTION TABLES 

Coil Rated 

Type Contact Arrangement 
Voltage in 

V DC 
5 

Standard 1 Form A 6 
12 
24 

5 
Standard 2 Form A 6 

12 
24 
5 

Standard 4 Form A 6 
12 
24 

5 
Heavy Load 1 Form A 6 

12 
24 
5 

Heavy Load 2 Form A 6 
12 
24 
5 

Heavy Load 4 Form A 6 
12 
24 

RELAYS 4500 
FUJITSU COMPONENTS 

ENGINEERING DATA 
Item Characteristics 

Contact Arrangement 1 Form A, 2 Form A, 4 Form A 
Contact Rating Power Standard: lOW max. (resistive) - Heavy Load Type: 30W DC, SOYA AC max. (resistive) 

Voitage Standard: 100V DC max. (resistive) - Heavy Load Type: 100V DC/l00V AC max. (resistive 
Current Standard: O.SA DC switched max. (resistive) - Heavy Load Type: O.SA AC switched max. 

2.0A carry only max. (resistive) 
initiai Contact Resistance IS0m(l max. 
Contact Material Rhodium 
Rated Coil Voltage S, 6, 12, 24V DC 
Coil Temperature Rise 30°C max. 
Insulation Resistance 10lO(l min. at 100V DC at 20°C, 40% RH 
Dielectric Withstanding Voltage 200V DC min. across open contacts 

SOOV DC min. between other mutuaily insulated terminals 
Operate Time 1.0 ms max. including bounce 
Release Time 0.1 ms max. 
Life Expectancy K type: 1 x 10' min. at rated load 

S type: S x 10' min. at rated load 
Vibration 10-SS Hz (Dual amplitude: 1.Smm) 
Shock 30G, 11 ms half·sinewave 
Temperature Range 10oC_+70oC 
Weight 8.S gl. approx. (2 Form A) 

Coil 
Must Operate Resistance in Coil Power 
Voltage in !!:!:15% Dissipation Designation Designallon 

V DC at 20°C at 20°C in mW FRL764 Price FRl768 Price 

3.8 310 80 FRL764D05!1AS $1.88 FRL768DOS/IAS $1.88 
4.5 310 116 FRL764D06/1AS 1.88 FRL768D06/1 AS 1.88 
9.0 1500 96 FRL764DI2/1AS 1.88 FRL768DI2/1AS 1.88 

18.0 4400 131 FRL764D24/1AS 2.19 FRL768D24/1AS 2.19 

3.8 150 167 FRL764DOS/2AS $2.38 FRL 768DOS/2AS $2.38 
4.S ISO 240 FRL764D06/2AS 23.8 FRL 768D06/2AS 23.8 
9.0 730 198 FRL764DI2/2AS 23.8 FRL 768D12/2AS 23.8 

18.0 2500 231 FRL 764D24/2AS 2.69 FRL 768D24/2AS 2.69 

3.8 60 417 FRL764D05/4AS $3.91 FRL.J68D05/4AS $3.91 
4.5 90 400 FRL 764D06/4AS 3.91 FRL.J68D06/4AS 3.91 
9.0 330 436 FRL 764D12/4AS 3.91 FRL·768DI2/4AS 3.91 

18.0 1300 443 FRL.J64D24/4AS 4.22 FRL.J68D24/4AS 4.22 

3.8 310 80 FRL 764DOS/IAK $2.03 FRL768D05/1 AK $2.03 
4.5 310 116 FRl764D06/1 AK 2.03 FRL 768D06/1AK 2.03 
9.0 1500 96 FRL764D12/1 AK 2.03 FRL 768D12/1AK 2.03 

18.0 4400 131 FRL764D24/1AK 2.34 FRL 768D24/1AK 2.34 

3.8 150 167 FRL764D05/2AK $2.69 FRL768D05/2AK $2.69 
4.S 150 240 FRL764D06/2AK 2.69 FRL768D0612AK 2.69 
9.0 730 198 FRL764D12/2AK 2.69 FRL768DI2/2AK 2.69 

18.0 2500 231 FRL764D24/2AK 3.00 FRL768D24/2AK 3.00 

3.8 60 417 FRL 764D05/4AK $4.53 FRL768D05/4AK $4.53 
4.5 90 400 FRL764D06/4AK 4.53 FRL 768D06/4AK 4.53 
9.0 330 436 FRL764D12/4AK 4.53 FRL768DI2/4AK 4.53 

18.0 1300 443 FRL764D24/4AK 4.84 FRL 768D24/4AK 4.84 

FUJITSU COMPONENT OF AMERICA, INC. 3330 Scott Blvd, Santa Clara, CA 95054·3197' (408) 562·1000' FAX (408) 727·0355 
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FUJITSU 

RELAYS 
MERCURY WETTED 
CONTACT RELAYS 
FMR800 SERIES 

Fujitsu FMR-800 Series mercury wetted con
tact relays are compact for P.C. board mount
ing. 

Highly stable, they can be used for a wide 
range of current switching from very low 
levels to heavy loads. Conventional flux 
cleaning can be used after P.C. board mount
ing as these relays are potted with poly
urethane resin. The mercury switching gives 
these relays a bounce-free contact and an 
extremely long operating life. Therefore, 
Fujitsu mercury wetted contact relays are 
ideal for use in measuring equipment, com
munications systems, computer systems, 
automatic control systems etc. 

FEATURES 

• Extremely long life expectancy (10 x 109 

operations) 

• Short operate/release time (2 ms) and no 
contact bounce 

• Stable, low contact resistance 
• Available for wide current range switching 

from low level signals to 2 amps 

• Contacts are independent from 
atmospheric conditions 

ENGINEERING DATA 
FMR821 

Contact Arrangements 1 Form A 

Contact Ratings Switching 50 VA max, 
Carry Current 1 A max. 350V DC max. 

2A max. 
initial Contact Resistance 50 m{) max. 
Operate Time 2,0 ms max. 
Reiease Time 2,0 ms max, 
insulation Resistance 1000 MU min, 

Dieiectric Withstanding Voitage 
(500V DC) 

1000V AC min, 
e,O.T. (Common Open Type) 

Operating Temptrature Range 
Vibration 
Shock 

RELAYS 4500 

SELECTION TABLE 
Rated Coli Coli Power Operate Release 

Contact Vollage Resistance Dissipation in VDC inVDC 
Series Arrangement in V DC in () at20·C in mW at20·C at 20·C Designation Price 

5 350 72 4.0 0.5 FMR,824D05/1AS $10,25 
820 Series 1 Form A 6 350 103 4.8 0.6 FMR824D06/1AS 10,25 

12 950 152 9.6 1.2 FMR824D12/1AS 10,25 
24 2742 210 19.2 2.4 FMR824D24/1AS 11.13 
5 117 214 2,9 0,52 FMR834D05/1 CS $17,59 
6 196 184 3.5 0.66 FMR,834D06/1 CS 17,59 

830 Series 1 Form C 12 720 200 7.0 1,3 FMR,834D12/1 CS 17,59 
24 2730 211 14.0 2,6 FMR834D24/1CS 18,75 
48 10,000 231 28.0 5,2 FMR834048/1CS 19,91 
5 56 447 2,9 0,52 FMR834D05/2CS $29,31 
6 90 400 3.5 0,66 FMR834D06/2CS 29,31 

830 Series 2 Form C 12 392 368 7.0 1.3 FMR834D12/2CS 29,31 
24 1440 400 14,0 2.6 FMR834D24/2CS 29,62 
48 5460 422 28,0 5.2 FMR834D48/2CS 31,66 
5 56 447 2,9 0.52 FMR,834DOS/2CT $31,66 

830 Series 2 Form C 6 90 400 3,5 0.66 FMR834D06/2CT 31,66 
(with C,O,T.) 12 392 368 7,0 1.3 FMR834DI2/2CT 31,66 

24 1440 400 14,0 2,6 FMR834D24/2CT 32.81 
48 5460 422 28,0 S.2 FMR834D48/2CT 33.47 
5 125 200 2,9 0,61 FMRl!74D05/1CS $16,88 

870 Series' 1 Form C 6 125 290 3,5 0,75 FMR874D06/1CS 16,88 
12 685 210 7.1 1.5 FMR874D12/1CS 16.88 
24 2650 220 14.0 3,0 FMR874D24/1CS 18,03 
5 125 200 2.9 0.61 FMR874D05/1DS $16.88 

870 Series' 1 Form D 6 125 290 3.5 0,75 FMR874D06/1DS 16,66 
12 685 210 7.1 1.5 FMR874D12/1 DS 16,88 
24 2650 220 14.0 3.0 FMR874D24/1DS 18,03 
5 55 455 2,6 0,55 FMR874D05/2CS $28,16 

870 Series' 2 Form C 6 55 655 3.4 0.7 FMR874D06/2CS 28,16 
12 370 390 6.7 1.4 FMR874D12/2CS 28,16 
24 1370 421 13.0 2,7 FMR874D24/2CS 30,00 
5 55 455 2,6 0.55 FMR874D05/2CT $30.47 

870 Series' 2 Form C 6 55 655 3.4 0.7 FMR874D06/2CT 30.47 
(with C.O, T,) 12 370 390 6,7 1.4 FM R87 4D12/2CT 30.47 

24 1370 421 13,0 2.7 FMR874D24/2CT 32,34 . FMRl878 Senes IS avaIlable WIth .093 Inch gild spacmg Instead of ,100 Inch gild. Pllce IS same as FMR874 Senes, 

FMR830 I FMR870 
1 Form C 2 Form C 2 Form C 1 Form C 1 Form D 2 Form C 2 Form C 

(with C,O.T,) (with C,O,T.) 
100 VA max, 

2A max .• 500V DC max, 
5A max, 

30 mn max. 30 mn max. 30 mn max. 30 m{) max, 30 m{) max, 30 m{) max, 30 m{) max. 
2,0 ms max, 2.0 ms max, 2,0 ms max. 2.0 ms max. 2.0 ms max, 2,0 ms max. 2,0 ms max. 
2,0 ms max. 2,0 ms max. 2,0 ms max. 2,0 ms max. 2.0 ms max, 2,0 ms max, 2,0 ms max, 
100 M{) min, 100 MU min, 100 M{) min, 100 M{) min, 100 M{) min. 1000 M{) min, 1000 M{) min, 

(500V DC) (500V DC) (500V DC) (500V DC) (500V DC) (500V DC) (500V DC) 
1000V AC min, 1000V AC min, 1000V AC min, 1000V AC min, 1000V AC min. 1000V AC min, 1000V AC min, 

50 ILS min, 
(100 Hz. 50% duty) 

50 ILS min, 
(100 Hz, 50% duty) 

38·C to +90oC (include coil temperature rise) 
10Hz to 55 Hz (Dual amplitude: 1.5mm) 

30G 

FUJITSU COMPONENT OF AMERICA. INC. 3330 Scott Blvd, Santa Clara, CA 95054·3197 • (408) 562·1000 • FAX (408) 727-0355 
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4500 

TOGGLE SWITCHES 

PHOTOELECTRlcs 

RELAYS 

LIQUID LEVEL 
CONTROLS 

~. "~/ 

• SOLIO STATE 
RELAYS 

TERMINAL BLOCKS 

TEMPERATURE 
CONTROLS 

TIMERS 

EEM 1988 

RELAYS 4500 

WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE orders placed by 3:00 p.m. are shipped the same day. • BECAUSE of our excellent value-Added Service . 
• BECAUSE we have over 8,000,000 relays & switches In stock. • BECAUSE of our Just-In-Tlme Program. 

(213) 452·1229 
CABINETS RELAYS SWITCHES TIMERS 

BUD Aleph International Aero ATC 
Allied Controls Alco Agastat 
American-Zettler American Switch Amperite 

CIRCUIT BREAKERS Aromat Aromat Antex 

Airpax 
AT&T Arrow Hart Crouzet 

Aromat 
Bosch Carlingswitch Eagle Signal 

Carlingswitch 
C.P. Clare C&K Guardian 

Heinemann 
Coto EECO Industrial Timer 

Potier & Brumfield 
Crydom Controls Electro-Mech Magnecraft 
EAC Electronic Comp. Group Master Electronics 
Elec-Trol Grayhill Midtex 
Fujitsu Landis & Gyr National Controls 

CONNECTORS & Gordos Linemaster Omron 
SOCKETS Grayhill Master Specialties Potter & Brumfield 

Amphenol Guardian McGill SSAC 
Aromat Hi-G Microswitch Struthers-Dunn 
Curtis Idec Omran Syracuse Electronics 
Custom Connector ITT Oslo 
Idec Line Electric OTTO 
Lumberg Magnecraft Saia RESISTOR NETWORK 
Master Electronics Master Electronics Unimax Beckman Ind. 
Potier & Brumfield MEC 
Souriau Midtex 

INDICATORS, Vernitron·Beau Omran 
Welcon/Wells Potier & Brumfield LAMPS & LED TRIMMERS & POTS 

RBM Idec Beckman Ind. 

Schrack 101 

COUNTERS Siemens lEE 
JKL SOLENOID Engler Sigma 
Leecraft Standex Dormeyer Hecon Lumex 

IVO Stantel Guardian 

Kessler-Ellis Struthers-Dunn Stanley Line Electric 

Master Electronics Telemecanique Sylvania 

Omran Theta-J 

Redington Triridge INDUCTORS TERMINAL BLOCKS 
Red Lion Jeffers Beau 
Sodeco/Maxmar FUSES Microtran Buchanan 
Stemco Bussmann Stancor Curtis 
Veeder-Root Litlelfuse Triad Electrovert 

Underwriters Safety Kulka 

PHOTOELECTRIC 
Magnum 

DIODES HARDWARE & Marco 
Aromat 

Generallnstr. WIRING DEVICES ROI 
Aavid 

Dolan·Jenner Underwriters Safety 
Buchanan 

Electro Vernitron·Beau 
Electrovert 

Omron 

FANS Harvey Hubbell 
Pholoswitch/ AB 

Aromat H.H.Smith 
Skan-A-Matic 

TRANSFORMERS 
U.S. Toyo Modor Dormeyer 

PROXIMITY Microtran 
KNOBS Agastat Stancor 

FILTERS Cosmo/Kurz-Kasch Electro Thordarson 
Curtis Raytheon/Panel Products Omron Triad 

OVER 8,000,000 RELAYS & SWITCHES IN StOCK 
MAILING ADDRESS 

8 
PHYSICAL ADDRESS 

MASTER DISTRIBUlORS MASTER DISTRIBUlORS 
P.o. Box 25662 1301 Diy mpic Blvd. 

Los Angeles, CA 90025-0662 Santa Monica, CA 90404 
FAX (213) 399-8600 Telex: 182041 MASTER SNM 

~ & ~ '{~ 
PADDLE SWITCHES TRANSFORMERS TIMERS COUNTERS 

ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SA. 

For manufacturers' sales offices, see yellow pages 

CIRCUIT BREAKERS 
F'USES & FUSEHOLOERS 

KNOBS 

LAMPS & LEOS 

SWITCHES 

• RELAYS 

INDICATOR LIGHTS 

SOLENOIDS 

S' 



4500 RELAYS 4500 

SEALED RELAY Selection Guide 

3SBS 
Transistor 

Size 
Relay 

3SBe 
1/5 Size 
Two Pole 
150 Grid 
Hybrid 

3SBH 
1/5 Size 
Four Pole 
150 Grid 
Hybrid 

3SBM 
1/2 Size 
150 Grid 
Latching 
Hybrid 

3SAV 
Half-Size 
Sensitive 

R.F. 

3SAH 
~our Pole 

Grid 

2PDT 

2PDT 
1 PDT 
lA.18 

4PDT 

4PDT 

2PDT 

4PDT 

2PDT 

lA 
DC Res 

.2A 
DClnd 

Low Level 

2A 
DC Res 

.5A 
DC Ind 
.5-AC 

Low Level 

2A 
DC Res 

.5A 
DC Ind 
.5A-AC 

Low Level 

2A 
DC Res 

.5A 
DC Ind 
.5A-DC 

Low Level 

2A 
DC Res 

.5A 
DC Ind 

.75 A-AC 
Low Level 

2A 
DC Res 

.5A 
DC Ind 
lA-AC 

Low Level 

.5ADC 
.1ADC 

Ind 
Low Level 

105 

106 

105 

106 

105 

106 

105 

106 

105 

106 

2 x 105 

at 2A dc 
at lA AC 

2x 106 

105 

106 

Size 
.37 x .37 x .275 

Weight 
0.09 

Size 
.61 x .31 x .32 

Weight 
0.13 

Size 
.61 x .61 x .32 

Weight 
0.24 

Size 
.61 x .61 x .32 

Weight 
0.28 

Size 
.80 x .40 x .40 

Weight 
0.30 

Size 
1.01 x .61 x .81 

weight 
1. 

Size 
.575 x .350 x 

.170 
we~ht 
.05 

120mW 

135mW 

250mW 

100mW 
Single Coil 

or 
l80mW 

Dual Coil 

100mW 
to 

260mW 

400mW 

2.0mJ 
at5ms 

39016/9 100G 3505~ +16255CC 
39016/15 @ 11 
39016120 ms 3000 Hz Special 

+200C 

39016/13 l00G 3505G_ +1~~~ 
39016/37 
39016/38 @ 11 ms 3000 Hz Special 

+200C 

30G -65C 
39016/14 100G 55- +125C 

@ 11 ms 3000 Hz Special 
+200C 

-65C 39016/31 150G 3DG +125C 39016/35 55-
39016/36 @ 11 ms 3000 Hz Special 

+200C 

39016/6 30G -65C 
39016122 100G 55- +125C 
39016/33 @ llms 3000Hz Special 
39016/44 +200C 

-65C 30G 
39016/39 50G 55- +125C 

@ llms 3000 Hz Special 
+200C 

100G 30G -65C 39016/47 
@ 6ms 55- +125C 3000 Hz 

·Single-phase load, case not grounded 

For manufacturers' sales offices, see yellow pages EEM 1988 



4500 

3SCP 
DeciGrid® 

Mono· 
stanle 

1/10 Size 

3SAM 
Mag
Latch 
Grid-

Space 

3SAF 
Grid 

Spaced 
Micro 
Casta I 

an 

3SBK 
Power 
Relay 

3SAC 
Crystal 

Can 
"S" 

Header 

3SAE 
Crystal 

Can 
"S" 

Header 

3SAV
RF 
with 

Co-ax 
Cables 

*Single-phase load, case not grounded 

EEM 1988 

2PDT 

2PDT 

2PDT 
lPDT 

2PDT 

2PDT 
lPDT 

2PDT 

2PDT 
1PDT 

.5ADC 
.1ADC 

Ind 
Low Level 

2A 
DC Res 

.5A 
DC Ind 
lA-AC 

Low Level 

2A 
DC Res 

lA 
DC Ind 
lA-AC 

Low Level 

5ADC 
2AAC 

2A DC Ind 
Low Level 

2A 
DC Res 

lA 
DC Ind 
lA-AC 

Low Level 

2A 
DC Res 

lA 
DC Ind 
1A-AC 

Low Level 

25 Watts 
10 Watts 

RELAYS 

105 

105 at 
2ADC 

at lA AC 

106 

105 at 
2ADC 

106 

105 

106 

105 at 
2ADC 

at2AAC 

106 

105 at 
2ADC 

at 2A AC 

106 

105 

106 

Size 
.575 x .350 x 

.170 
Weight 
.075 

68 mW 

Size 50mW 
.80 x 40 x .90 Single Coil 

Weight 75mW 
0.60 Dual Coil 

Size 
.80 x AOx .90 

Weight 
0.50 

Size 
.80x40x .90 

Weight 
0.7 max 

Size 
.797 x .359 x 

1.187 
Weight 
.090 

Size 
.797 x .359x 

.875 
Weight 
OA5 

Size 
.86 x AO x.46 

Weight 
.35 oz. max 

300 mW 

300mW 

200mW 

330mW 

260mW 
100mW 

For manufacturers' sales offices, see yellow pages 

4500 

39016/48 100G 30G ~65C 
@ 6ms 30~~-Hz + 125C 

-65C 
150G 30G +125C 39016/32 55-

@ 11 ms 3000 Hz Special 
+200C 

5757110 

5757 

5757/10 

5757/10 

39016/33 

30G 100G 55- ~65C 
@ 11 ms 2000 Hz +125C 

30G 
90G 55- -65C 

@llms 2000Hz +125C 

50G 
@ llms 

100G 
@ llms 

lOG -65C 
55-

500 Hz +125C 

20G ~65C 55- +125C 2000 Hz 

30G 
100G 55- - 65C 

@ llms 3000Hz +125C 

Continued on next page. 

8·1449 



4500 RELAYS 4500 

SEALED RELAY Selection Guide 

3SBW 
RF Relay 

3SDS 
Long 
Life 

3SCC 
Long 
Life 

3SCV 
Long Life 
Half-Size 

3SCH 
Long 
Life 

3SDH 
Long 
Life 

e·1450 

150 Watts 4 xl04 

RF 1.150x.950x.840 
lPDT 0-150 Watts 2 x 105 Weight 

RF at RF 1.3 
Dry 

Switching 106 

lA DC 105 
Size 

2PDT .5AAC 
.37 x .37 x 

.275 
Weight 
0.13 

2PDT 
lPDT 
lA,18 

2PDT 

4PDT 

4PDT 

Low Level 50 x 106 

2A 
DC Res 

.5A 
DC Ind 
.5-AC 

Low Level 

2A 
DC Res 

.5A 
DC Ind 
.5A-AC 

Low Level 

2A 
Res 
.5A 

DClnd 
lA-AC 

Low Level 

2ADC 
.5AAC 

Low Level 

105 Size 
.61 x .31 x .32 

100 x 106 

Weight 
0.13 

105 Size 
.80 x .40 x .40 

weight 
.3 

100 x 106 

2 x 10 
at2Adcat Size 

lAAC 1.01 x .61 x .81 

75 x 106 

wei8ht 
1. 

105 

Size 
100 X 106 .61 x .61 x .32 

Weight 
0.24 

250mW 

120mW 

135mW 

340mW 

400mW 

250mW 

For manufacturers' sales offices, see yellow pages 

lOG 
55- -65C 

500 Hz +85C 

30G 
100G 55- - 40C 

@ llms 3000Hz + 125C 

30G 100G -40C 
@11ms 55- +125C 3000Hz 

-40C 
+ 125C 

30G 50G 55- -40C 
@llms +125C 3000Hz 

100G 55· -40C 
@ l1ms 3000Hz + 125C 

·Single·phase load, case not grounded 

EEM 1988 



4500 

3SAT 
Sensitive 

Mil 
Quality 

3SBF 
Sensitive 

Mil 
Quality 

3SBV 
Industrial 
Half-Size 

3SAA 
Power 
Relay 
Mil 

Quality 

3SCA 
Miniature 
Industrial 

Relays 

2PoT 
lPOT 

2PDT 
lPDT 

2PDT 

1 Pole 
to 
6 

Poles 

2PDT 
4PDT 
6NO 

2ADC 
lAAC 

Low Level 

2ADC 
lAAC 

Low Level 

2A 
DC Res 
.5A-AC 

Low Level 

Low Level 
to 

10 Amps 

lOA 
5A 

DC Res 
2A 

DC Ind 
5A-AC 

Low Level 

RELAYS 

105 

106 

105 

106 

105 

106 

Depends 
on 

Rating 

Depends 
on 

Contact 
Rating 

Size 
.80/ .400 / 

1125 
Weight 

.95 

Size 
.80 x .40 x .90 

weight 
.5 

Size 
.88 x .48 x .49 

Weight 
0.30 

Size 
1.67 x 1.48 x 

2.1 
Weight 

4.5 

1.67 x 1.48 x 
2.1 

Weight 
4.5 

40mW 
&25mW 

75mW 
&50mW 

285mW 

600mW 

350mW 
600mW 
815mW 

5757 

5757 

4500 

90G 
@llms 

-65C 
20G +125C 
55-

3000Hz Special 
200C 

90G 25G 
55-

@ llms 2500Hz 

-65C 
+125C 
Special 
200C 

-45C 
+ 71C 

30G 55- -65C 
@ llms 500 Hz +125C 

OC 
+ 71C 

Note: long life relays are rated at 50 !lA, 50 mV open circuit DC or Peak AC for the number of operations indicated in *Single-phase load, case not grounded 
selection guide with the contact resistance during life test not to exceed 50 ohms. Testing plan is available on request 

Relays You Can Rely On. 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1451 



4500 

CORDOS 

Nominal Coil Voltage DC 5 12 
Must Operate Voltage DC 4.0 9.0 
Must Release Voltage DC O.S 1.2 
Maximum Voltage DC 10 20 

~.l_J~LEADED STYLE (SEE NOTE: 3),. 

.i1~0 i 'r ~~~ SMJ I~ .225 tAX. 

IDENT INDICATES V ~ .720---J 

PIN No. 1 ~rr= .BOO MAX.~ 

W M2~~j[ t J 
J .225. L .090 j t-' l .015 T::J005 ' 

MAX. REF. 
.045 .700 

~ .O~ AXIAL-LEADED STYLE (SEE N=O=T:-E_: -,3)_. -r-

.150.!7?=Ql SMS 16 .225 fAX. 

t t V~.720~ I 
/14 .940 1 MAX. to! 

INDE~11'~g~~ATES(DIMENSIONAL TOL ±.01O" TYP.) 

.026.:l....:GULL-LEADED STYLE (SEE NOTE: 3) 

~~of 1Ft .1iO T ~ SMG b .225 MAX. 

/~O~2~AX.~ 
INDENT INDICATES 

PIN NO.1 

~ _____ ~L .J5 
JL.. ~~X. 

..Il.060 TYP. .015 ±.005 

Notes: All specifications are based on a 25°C 
ambient temperature. 
1. Measured with nominal coil voltage applied. 
2. Highervoltagesand/or current may be switched 

with life expectancy reduced. 
3. Lead styles are available in all contact con

figurations and voltages listed. 
4. The prefixes used in the model number desig-

nate the following lead styles. 
"SMJ" - J-Leaded 
"SMG" - Gull-Leaded 
"SMS" - Axial-Leaded 

Consult factory for magnetic shield requirements. 
Products and specifications subject to change 
without notice. 

RELAYS 4500 

SURFACE MOUNT REED RELAYS 

• All Gordos Relays are molded in semiconductor-grade 
molding compounds that meet Underwriters Laboratories 
94V-0 flammability rating 

• Withstand continuous exposure for 3 minutes at 215°C 

• RF Characteristics 
• Insertion Loss: 0.3 dB max. from 1 to 500 MHz 
• Isolation: 30 dB min. from 1 to 600 MHz 
• Characteristic Impedance: 50, 75, or 93 ohms available 

Contact Arrangement Standard 
Mode.1 Type 

Max. Switching Watts 
DCI21 Volts 
Max. Current Switch 
DC Amps Carry 

Max. Initial Contact Resistance 
(ohms)111 

Min. Breakdown Across Contacts 
Voltage DC Contactto Shield 

Contact to Coil 

Coil to Shield 
Characteristic Impedance (typical) 
Ohms 

Capacitance Across Contacts 
(typical) pF Contact to Coil 
Capacifance Across Contacts 
(typical) pF Contact to Coil (guarded meas.) 

Insulation Resistance Itypical) 
Ohms @ 25°C 50% ft.H. 

Operate Time (typical) mSec 
(including bounce) 

Realese Time (typical) mSec 
(diode suppressed) 

Operallng temp range - 2Q°C to 85°C 
Storage temp range - 20°C to 100°C 

lA 

10 

200 
O.S 

1.S 

.150 
300 

-
1000 

-
-
1.0 

2.0 

--
1014 

0.3 

0.2 

REED RELAY SELECTION CHART 
Coil 

Nom. Resistance (See Notes: 3 &4) 
Coil (ohms) Part 
Volt. ±10% Number 

SMJ1AOS 
S SOO SMG1A05 

SMS1AOS 
SMJ1A12 

12 1000 SMG1A12 
SMS1A12 

SMJ1AOS-S 
S 380 SMG1AOS-S 

SMS1AOS-S 
SMJ1A12-S 

12 800 SMG1A12-S 
SMS1A12-S 
SMJ1AOS-S 

S lS0 SMG1A05-S 
SMS1AOS-S 
SMJ1AOS-7 

S lS0 SMG1AOS-7 
SMS1AOS-7 

SMJ1AOS-9 
S lS0 SMG1AOS-9 

SMS1A05-9 

SMJ1COS 
S lS0 SMG1COS 

SMS1COS 

SMJ1C12 
12 800 SMG1C12 

SMS1C12 

Coaxially Shielded Versions 
for RF Switching 

Standard lA05-S 
lC lA12-S 1 A05-5 lA05·7 lAOS-9 

3 10 10 10 10 

30 200 200 200 200 
0.2 O.S O.S O.S 0.5 
O.S 1.S 1.S 1.S 1.5 

.150 .150 .lS0 .150 .150 

200 300 300 300 300 

- 1000 1000 1000 1000 

1000 1000 1000 1000 1000 

- 1000 1000 1000 1000 

- 50 SO 7S 93 
1.S 0.6 0.6 0.6 O.S 

2.0 1.S 1.S 1.4 1.1 

- 0.1 0.1 0.1 0.1 

- 0.3 0.2 0.2 0.1 

1012 1014 1014 1014 1014 

1.0 0.3 0.3 0.3 0.3 

1.S 0.2 0.2 0.2 0.2 

Contact Arrangement 
Schematics 
(Top View) 

STANDARD 1 FORM-A 

'~. o 0 

1 4 

COAXIALLY SHIELDED 
1 FORM-A 

'~nv:' 2~ 5 1-. ____ 

1 4 

(PIN NUMBERS ARE FOR 
REFERENCE ONLY) 

STANDARD 1 FORM-C 

'~. 2 0 

1 .4 

Consult factory for technical data sheet and application assistance. 

1000 N. SECOND ST., ROGERS, AR 72756 USA / TEL: 800-643-3500,501 __ 636-5000 / TWX: 910-720-7998 / FAX: 501-636-2305 

8-1452 For manufacturers' sales offices, see yellow pages EEM 1988 



4500 

CORDOS 

REED RELAY SELECTION CHART 
Example ParlNumber-LT lA A 05 1-5l 

I I I ...... ,T T T r Thermal Coli 
Conlacl Nominal Offset Resislance 

Family Arange- Contact Coil Schemalic Voltage" (ohms) 
Series ment Type Vollage Style (IlV Max.) ±10% 

5 5 500 
IT lA A 

12 
1 

5 2000 

5 5 500 
1A E 

12 
1 

5 2000 

5 10 500 
1A H 

12 
1 

10 2000 

1 
- 400 

5 5 
2A A 

12 
1 

1 
- 2000 

5 

5 
- 200 

5 10 
2A E I---

12 
1 

5 
-

10 
1000 

5 
- 200 

5 10 
2A H 

12 
1 

5 
I--- 1000 

10 

1 
I--- 400 

5 5 
3A A 

12 
1 

1 
I--- 2000 

5 

1 
I-- 400 

5 5 
3A A 

12 
2 

1 
I-- 2000 

5 

RELAYS 4500 

MOLDED LOW THERMAL 
EMF REED RELAYS 

Across 
Con-
tacls 

250 

1500 

1000 

250 

1500 

1000 

250 

250 

• These Gordos Relays are molded in semiconductor-grade 
molding compounds that meet Underwriters Laboratories 
94V-O flammability rating 

• Insulation resistance >1014 ohms 
• Thermal EMF rating <1 /LV available 

Nominal Coil Voltage 
Must Operate Voltage DC 
Must Release Voltage DC 
Maximum Voltage DC 

Contact Arrangement 
Model Type 

Max. Switching OCI2l Walls 
Volts 

Max. Current DC Amps Switch 
Carry 

Max. Initial Contact Resistance 
(ohms)llI 
Insulation Resistance (typical) Ohms 
@ 25°C 50% R.H. 
Operate Time (typical) mSec including 
Bounce 
Release Time (typical) mSec Diode 
Suppressed 

Operating temp range - 20°C to 85°C 
Storage temp range - 20°C to 100°C 

5 

4.0 

0.5 

10 

"A" 
Standard 

10 
200 
0.5 
1.5 

.100 

1014 

1.0 

0.5 

12 

9.6 

1.2 

20 

II E" "H" 
High Volt. Mercury Wet 

10 50 
1000 500 
0.5 1.0 
2.0 2.0 

.100 .050 

1014 1014 

1.0 2.0 

0.5 1.5 

Minimum Breakdown Capacilance"" 
Voltage DC (Iypical pF) 

Con- Con- Shield Across Con- Con- Shield 
tact to tact 10 to Con- lacllo lact 10 10 Schematic 
Shield Coil Coil lacts Shield Coil Coil (top viewl 

'1 { ! 1500 1500 ; NA 0.2 2.0 1.0 - + ~l 
UPEI 

1500 1500 NA O.B 2.0 1.0 - I 4 L..l_ 2 

ORIENTATION 
1500 1500 iNA .' 0.2 3.0 2.0 - FOR MERCURY (SEE 

WETTED ONLY NOTE: 3) 

500 1500 1000 0.2 1.5 0.4 12 

,9 r 15 0 

{: + 1-i--- 1 
1500 1500 1000 O.B 2.0 0.5 15 

UP LI--IJ 
0 86 0 

1000 1500 1000 0.1 2.5 0.6 15 

Fl!-I~-t; 
0 

f 500 1500 1000 0.2 2 0.4 25 

Li~~I~-I~ 0 

500 1000 1000 0.2 1.5 0.4 25 
r-rr-i-{ 
oL-t:t~i: 2 

" Thermal offsel voltage measured belween PinS 5 and 7 wllh pinS 6 and 8 shorled 
Notes: All specificalions are based on a 25°C ambient temperalure. 

"" Capacllance values obtained with all olher leads tied to guard. 

3. Mercury relays are position-sensitiv~ and must be mounted within 300 

from vertical, as indicated by the,"up" arrow .. 
1. Measured with nominal coil vollage applied. 
2. Higher vollages andlor current may be swilched wilh life expeclancy 

reduced. Products and speCifications subject 10 change without notice. 

Consult factory for technical data sheet and application assistance. 

1000 N. SECOND ST., ROGERS, AR 72756 USA / TEL: 800-643-3500, 501-636-5000 / TWX: 910-720-7998 / FAX: 501-636-2305 

EEM 1988 For manufacturers' sales offices, see yellow pages 8-1453 



4500 RELAYS 4500 

47 SERIES MINI-SIP DRY REED RELAY GORDOS I ___ 74_S_E_R_IE_S __ S_IP_D_R_Y __ &M_E_R_C_U_R_Y_W_E_TT_E_D_R_E_ED_R_E_L_A_Y __ 
MAX. 

~ 1.200 r 
.----~ 47 -----,~ .2~;x * gJ 

• These Gordos Relays are molded in semiconductor-grade 
molding compounds that meet Underwriters Laboratories 
94V-0 flammability rating 

• RF Characteristics 
• Insertion Loss: 0.3 dB max. from 1 to 500 MHz 

MAX. • Isolation: 30 dB min. from 1 to 600 MHz 

1 750 --, 
1 3 5 7 C l -.I 200 ~.200 ±.01O 

• Characteristic Impedance: 50, 75, or 93 ohms available 
. .1E • Compatible with automatic insertion 

.600 • Logic Compatible 

t ±.OO2 
(3) Coaxially Shielded 1 Form-A 

1 2 3 5 6 7 l.018 STANDOFF 
1 Form-A 1 Form-B 1 Form-C Versions for RF 'Switching 

i +.i .200 ~~" . .010" x .020" TYP. 

~ *-- .400 j .100 DIMENSIONAL 
.600 TOL. ±.010" TYP. 

Std. (4) 
Dry Mercury 4705S 

Contact Arrangement 471 Wetted 4712S 
Model Type 741A 741AH 741B 741C 741AS 

Max. Switching Walls 10 50 10 3 10 
DCI21 Volts 200 500 200 30 200 
Max.Current DC Switch 0.5 1.0 0.5 0.2 0.5 
Amps Carry 1.5 2.0 1.5 0.5 1.5 
Max. Initial Contact 47 .100 .050 .200 .200 .100 

1 3 5 7 Resistance (ohms)llI 74 .200 .050 .200 .200 .200 
,,"\200 l<-

i--- .600 --~ 14-- MAX. 
I .750--··~ 

FI Sy~~OFFnn 
Yrnlr(=tl:0MArr~ 
t~ ~.? ~.10g 6J71'~-~ .11~AX.1 .110 

.200 I.- j .260 

...... 600 ----.! .020" X .010" 

Min. Breakdown Across Contacts 300 1500 300 200 300 
Voltage DC Contact 10 Shield - - - - 1000 

Contact to Coil 1000 1000 1000 1000 1000 
Shield 10 Coil - - - - 1000 

Characteristic Impedance (typical) 
50 Ohms - - - -

Capacitance Across Contacts 1.0 1.1 2.0 0.6 
(typical) pF Contact to Coil 2.0 2.0 3.8 2.0 1.5 
Capacitance (typi- Across Contacts - - - - 0.1 
cal pF Guarded 

0.3 Measurement Contact to Coil - - - -

Series Series Series 
47/74 47/74 74 

Nominal Coil Voltage DC 5 12 24 

Insulation Resistance (typical) 47 1014 1012 1010 109 1014 
Ohms at 25°C 50% R.H. 74 1010 1012 1010 109 1010 

Operate Time (typical mSec) 
0.5 Including Bounce 0.5 2.0 0.5 1.0 Must Operate Voltage DC 3.8 9.0 18.0 

Must Release Voltage DC 
Release Time (typical mSec) 0.3 1.5 0.5 1.5 includes 0.3 

0.5 1.2 2.4 
Maximum Voltage DC (3) 10 20 35 

REED RELAY SELECTION CHART 
SERIES 47 MINI-SIP 

Coil 
Nom. Res. 
Coil Ohms Clamp Part Contact Arrangement 
Volt. +10% Diode Number Schematics (Side View) 

5 500 No 4705 rQ1 Yes 47050 
1 +3 ~5 7 No 4712 12 1200 Yes 47120 1 FORM-A 
SPST N.O. 

4705-5 

lrnll 150 No 4705-7 
5 4705-9 

1 2 +3~5 6 7 
380 No 4705-S 1 FORM-A 

12 800 No 4712-S 
SPST N.O. 

COAXIALLY SHIELD~ 

SERIES 74 STANDARD SIP 

380 No 741A-1 
5 Yes 741A-2 

~ 
500 No 741A-9 

Yes 741A-10 

12 1000 No 741A-3 1 +3 ~5 7 

Yes 741A-4 1 FORM-A 
24 1750 No 741A-7 SPST N.O. 

Yes 741A-8 

Diode Suppressed 

° Operaling temp range 20 C to 85 C 
Storage temp range ~ 20°C to 100°C 

SERIES 74 STANDARD SIP (cont) 
Coil 

Nom. Re •. 
Coil Ohms Clamp Part Contact Arrangement 
Volt. .... 10% Diode Number Schematics (Side View) 

5 200 No 741AH-1 
Yes 741AH-2 +UP 

~ 12 575 No 741AH-3 
Yes 741AH-4 1 +3 ~5 7 

Hg WETTED 
24 1750 No 741AH-7 1 FOAM-A 

Yes 741AH-8 SPST N.O. 
UP (SEE NOTE: 4) 

No 741A5-1 
Yes 741A5-2 

380 No 741A7-1 

[fAll 5 Yes 741AH 
No 741A9-1 

1 2 +3 ~5 67 
Yes 741A9-2 

1 FORM-A 
SPST N.O. 500 No 741 AS-9 COAXIALLY 

Yes 741AS-10 SHIELDED 

12 1000 No 741 AS-3 
Yes 741AS-4 

.. Notes: All specifications are based on a 25°C ambient temperature. 

Nom. 
Coil 
Volt. 

5 

12 

24 

5 

12 

24 

1. Measured with nominal coil voltage applied (except Form B). closure on Form B models. 

bounce on 
N.C. Pole 

Coil 
Res. 

Ohms Clamp Part 
.... 10% Diode Number 

200 No 741 B-3 
Yes 7418-4 

500 No 7418-9 
Yes 741810 

500 No 7418-5 
Yes 7418-6 

1750 No 7418-7 
Yes 7418-8 

200 No 741C-l 
Yes 741C-2 

500 No 741C-3 
Yes 741C-4 

1750 No 741C-5 
Yes 741C-6 

47055 47057 47059 
741A5 741A7 741A9 

10 10 10 
200 200 200 
0.5 0.5 0.5 
1.5 1.5 1.5 
.100 .100 .100 
.200 .200 .200 
300 300 300 
1000 1000 1000 
1000 1000 1000 
1000 1000 1000 

50 75 93 
0.6 0.6 0.5 
1.0 1.0 1.1 

0.1 0.1 0.1 

0.2 0.2 0.1 
1014 1014 1014 

1010 1010 1010 

0.5 0.5 0.5 
0.3 0.3 0.3 

Contact Arrangement 
Schematics (Side View) 

[$1 
1 +3 ~5 7 

1 FORM-B 
SPST N.C. 

(SEE NOTE: 3) 

fff?l 
1 2 +3~5 7 

~ FORM-C 
SPOT 

2. Higher voltages and/or current may be switched with life expectancy 
reduced. 

3. Excessive voltage (maximum of 6.5 VDC for 5 VDC model, 15 VDC for 
12 VDC model, and 28 VDC for 24 VDC model), may cause contact re-

4. Mercury relays are position-sensitive and must be mounted within 300 
from vertical, as indicated by the "up" arrow .. 

Consult factory for magnetic shield requirements. 
Products and specifications subject to change wiihout notice. 

Consult factory for technical data sheet and application assistance. 

1OO(fN.-SECOND ST., ROGERS, AR 72756 USA I TEL: 800-643-3500, 501-636-5000 I TWX: 910-720-7998 I FAX: 501-636-2305 

8-1454 For manufacturers' sales offices, see yellow pages EEM 1988 



4500 RELAYS 4500 

GORDOS 83 SERIES MOLDED DIP DRY AND MERCURY 
WETTED REED RELAYS 

(5) STATIC SHIELD 
TERMINATION PIN 119 
WHEN REQUIRED 

• These Gordos Relays are molded in semiconductor-grade molding 
compounds that meet Underwriters Laboratories 94V-0 flammability rating 

• Compatible with automatic insertion 14 13 9 8 

II:: :] 
1 2 6 7 

r,=750 =1 f rr 260 l r::==:J i .260Q 

~~.::~iL-J~ 
1001. ~20"XOlO'~il ~ l310 ~ 

±.005 
.600 .012 STANDOFF 

(DIMENSIONAL TOl. ±.010" TYP.) 

Nominal Coil Voltage DC S 12 24 
Must Operate Voltage DC 3.8 9.0 18.0 
Must Release Voltage DC 0.5 1.2 2.4 
Maximum Voltage DC (3) 10 20 35 

REED RELAY SELECTION CHART 

Contact Arrangement 

Model Type 
Max. Switching Watts 
DCI2) Volts 
Max. Current DC Switch 
(amps) Carry 
Max. Initial Contact Resistance 
(ohms)ll) 
Min. Breakdown Across Contacts 
Voltage DC Contact to Coil 
Capacitance Across Contacts 
(typical pF) Contact to Coil 
Insulation Resistance (typical ohms) 
Operate Time (typ. mSec) Including 
Bounce Except Form-B 
Release Time (typ. mSec) Diode 
Suppressed 

Operating temp range ~ 20'C to 85'C 
Storage temp range ~ 20'C to 1 QO'C 

Form-A Form-B(3 Form-C 
Mercury 

831 C j835C I 83GC 
Wet 1(4) 

831A 832A 831AH 831B 
10 SO 10 3 

200 500 200 30 
0.5 1.0 O.S 0.2 
1.5 2.0 1.5 0.5 

.200 .OSO .200 .200 
300 1000 300 200 
1000 1000 1000 1000 
1.0 1.0 - 1.5 
2.0 2.0 3.8 2.0 
1010 1012 1010 109 

0.5 2.0 O.S 1.0 
0.5 1.5 0.5 1.5 Including 

80unce on N.C. 
Pole 

Contact 
Arrangement 

Nominal Coil 
Voltage (VDC) 

Coil Resistance 
(ohms) ±10% @ 25°C 

Suppression 
Diode 

Part 
Number Schematics (Top View) 

1A 
SPST 
N.D. 

1A 
Mercury 
Welted 

SPST N.O. 

18 
(See Note 3) 

SPST 
N.C. 

1C 
SPOT 

1C 
SPOT 

1C 
SPOT 

2A 
DPST 
N.D. 

5 

12 

24 

5 

12 

24 

S 

12 

24 

S 

12 

24 

5 

12 

24 

S 

12 

24 

S 

12 

24 

380 

SOO 

1000 

1750 

200 

S7S 

17S0 

200 

SOO 

SOO 

17S0 

200 

SOO 

17S0 

200 

SOO 

17S0 

200 

SOD 

2200 

200 

500 

1750 

No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 

Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 

Yes 
No 
Yes 
No 

Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 

831 A-1 
831A-2 
831A-3 
831A-4 
831A-S 
831A-6 
831A-7 
831A-8 
831AH-1 
831AH-2 
831AH-S 
831AH-6 
831AH-7 
831AH-8 
8318-1 
8318-2 
8318-3 
8318-4 
8318-S 
8318-6 
8318-7 
8318-8 
831C-1 
831C-2 
831C-3 
831C-4 
831 C-S 
831 C-6 
83SC-1 
83SC-2 
83SC-3 
83SC-4 
83SC-S 
83SC-6 
836C-1 
836C-2 
836C-3 
836C-4 
836C-S 
836C-6 
832A-1 
832A-2 
832A-3 
832A-4 
832A-5 
832A-6 

Notes: All specifications are based on a 25°C ambient temperature. on Form B models. 

14 13 9 8 

lAi 
1 +2 ~6 7 

14 '13 9 8 

tAl 
1 +2 -6 7 

14 13 9 B 

IAI 
1 +2 -6 7 

1 +2 -6 7 

~ 
1 +2 -6 7 

~~ 
1 +2 -6 7 

14 13 9 B 

~~ 

rAl 
1 +2 -6 7 

(See Note: 4) 
Orientation arrow 
for mercury 
wetted models 
only 

1. Measured with nominal coil voltage applied (except Form B). 4. Mercury relays are position-sensitive and must be mounted within 30° from 
2. Higher voltages and/or current may be switched with life expectancy reduced. vertical, as indicated by the "up--" arro~ . 
3. ExceSSive voltage (maximum of 6.5 VOC for 5 VDC model 15 VDC for 5]. Consult factory for electrostatic shield and/or magnetic shield requirements. 

12 VDC model, and 28 VDC for 24 VDC model), may caus~ contact r~closure Products and specifications subject to change wihout notice. 

Consult factory for technical data sheet and application assistance. 
-:-1 O:-:O~O""'N"".""S"'E=-:C=-:O=-:N""'D=-=S:=T""_,-:R""'OG"""""'E::::R";;S~, ';';A;;':R~72~7:O:5~6~U-::S~A:-=/':::T=E::-L::':: ~800-643-3500; 501-636-5000 i-,wX:-S1Q-72Q-7998 I FAX:S01-636-2305 

EEM 1988 For manufacturers' sales offices, see yellow pages 8-1455 
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4500 

i 'if 
I~' -9S0=i f rr260~ 
~ t.260Q 

~~7~1L-J1 
'100-..l.~20"XO~j"c-~r1;S ~ .. 310~ 

l .600 .012 ~T~~DOFF 

'f 'i 

~,oo ~ • f. 
2601 . 

t.260W 
~7~1L-J1 

.100~ ~20" x 'O~i[ [~~S L310 ~ 
~ ..... 600 J .012 :':~~DOFF 

REED RELAY SELECTION CHART 

6 PIN DIP RELAYS 
846 SERIES HIGH VOLTAGE 
847 SERIES MERCURY WETTED 

Contact 
Arrange

ment 

1A 
SPST 

N.D. 

1C 
SPDT 

Coil 
Nom. Res. 
Coil (ohms) Clamp 
Volt. ±10% Diode 

5 150 No 
Yes 

12 575 No 
Yes 

24 1750 No 
Yes 

5 150 No 
Yes 

12 575 No 
Yes 

24 1750 No 
Yes 

5 70 No 
Yes 

12 320 No 
Yes 

24 1600 No 
Yes 

Pari 
Number 

846A-1 
846A-2 

846A-3 
846A-4 

846A-5 
846A-6 

847A-1 
847A-2 

847A-3 
847A-4 

847A-5 
847A-6 

847C-1 
847C-2 

847C-3 
847C-4 

847C-5 
847C·6 

RELAYS 4500 

DIP REED RELAYS 
846 SERIES High Voltage I 847 SERIES Mercury wetted 
848 SERIES High Voltage & High Isolation I 851 SERIES High Isolation 

• These Gordos Relays are molded in semiconductor-grade 
molding compounds that meet Underwriters Laboratories 
94V-0 flammability rating 

• Compatible with automatic insertion 
• Logic compatible 
• High voltage contacts recommended for FCC Part 68 use 

Nominal Coil Voltage DC 5 12 24 
Must Operate Voltage DC 4.0 9.6 19.2 
Must Release Voltage DC 0.5 1.2 2.4 
Maximum Voltage DC (3) 10 20 35 

Contact Arrangement Form-A Form-B Form-C 
Mercury 

(3) 
Mercury 

Welledl4) Welled(4) 
Model Type 846A 847A 848A 851A 851B 847C 

Maximum Switching Walls 25 50 25 10 10 50 
DC!21 Volts 1000 500 1000 200 200 500 
Maximum Current DC Switch 1.0 1.0 1.0 0.5 0.5 1.0 
(amps) Carry 2.0 2.0 2.0 1.5 1.5 2 
Maximum Initial Contact Resistance 
(ohms)!ll .200 .050 .200 .200 .200 .050 
Min. Breakdown Across Contacts 1500 1000 1500 500 500 1000 

Voltage DC Contact to Coil 1500 1500 2500 2000 2000 1000 
Capacitance Across Contacts 1 1.1 1 1 - 1.3 
(maximum pF) Contact to Coil 2 2 2 2 3.8 6 
Insulation Resistance (typical ohms) 10'0 10'2 10'0 10 '0 10'0 108 

Operate Time (typical mSec) (including 
bounce except Form-B) 0.5 2.5 0.5 0.5 0.5 2.5 

DIMENSIONAL 
TOL. ±.010" TYP. Release Time (typical mSec) (diode) 

suppressed) 0.3 2.0 0.3 0.3 0.5 2.0 

UoI 
CD 

~ 
C> 
> 
:z: 
CD 
:;: 

Operating temp range - 20°C to 8SoC 
Storage temp range - 20°C to 100°C 

4 PIN DIP RELAYS 
848 SERIES HIGH VOLTAGE, HIGH ISOLATION 
851 SERIES HIGH ISOLATION 

Schematics 
(Top View) 

14 -13 8 

~~ 
1 +2 

141-13 8 

Ht-:::1 
1 +2 

141-13 8 

I ~ ::I 
1 '+2 7 

Contact 
Arrange-

ment 

lA 
SPST 
N.D. 

(See 
Note: 3) 

lB 
SPST 
N.C. 

Nom. 
Coil 
Volt. 

12 

24 

12 

24 

5 

12 

24 

Coil 
Res. 

Clamp 
Diode 

150 No 
Yes 

575 No 
Yes 

1750 No 
Yes 

No 
Yes 

No 
Yes 

1000 No 
Yes 

1750 No 
Yes 

200 No 
Yes 

500 No 
Yes 

1750 No 
Yes 

Pari 
Number 

848A-1 
848A-2 

848A-3 
848A-4 

848A-5 
848A-6 

851 A-1 
851A-2 

851A-5 
851A-6 

851A-3 
851A-4 

851A-7 
851A-8 

8516-3 
851 B-4 

851 B-5 
8516-6 

851 B-7 
851 B-8 

z 
C> 

5 
C> 
!!! 
:z: 
CD 
:;: 

Schematics 
(Top View) 

. GlC>RIDOS 
$i!Uililt-l 

~ ; 

+2 -6 

Notes: All specifications are based on a 2SoC ambient temperature. 12 VDC model, and 28 VDC for 24 VDC model), may cause contact re-
1. Measured with nominal coil voltage applied (except Form 8). closure on. Form 8 models. 
2. Higher voltages and lor current may be switched with Iile expectancy 4. Mercury relays are position-sensitive and must be mounted within 30° 

reduced. • from vertical, as indicated by the "up" arrow. 
3. Excessive voltage (maximum of 6.S VDC for 5 VDC model, 15 VDC for Products and specifications subject to change without notice. 

Consult factory for technical data sheet and application assistance. 

1000 N. SECOND ST., ROGERS, AR 72756 USA I TEL: 800-643-3500, 501-636-5000 / TWX: 910-720-7998 / FAX: 501-636-2305 

B·1456 For manufacturers' sales offices, see yellow pages EEM 1988 



4500 RELAYS 4500 

CORDOS 
MIP DRY AND MERCURY WETTED REED RELAYS 
67 SERIES .150" x 1.000" / 68 SERIES .100" x 1.000" 

1 POLE: ~~C--- -J~ 
(DIMENSION TOL. ±.010") I 5 L ._~ __ ~ 6 

" 0400 ~ "-- .965- '1 
! AA;·-i~312.~II---:--=-~~-il ~'Tf -<t~--, 

'--·=r-------~- -- \ 
SER'67-'15~~-'-f' . 
SER.68-.100 _J7·115 1<--1.000 --. 

SER.67-.30 .020" X .010" 
SER.68-.20 

1 ~r --- -c-'b2 -- .550 .. ~ • --.. 965 --~ 

2 POLE ~~~___ I~i ~~~~3:*_-_~~_'.~-_~31 
(DIMENSION TOL. ±.010") SER.67-.155] I i.. Jc-~' . 

SER.68-.10Qj~! .115 <----1.000-- ..... 

Nominal Goil Volage DC 

Must Dperate Voltage DC 

Must Release Voltage DG 

Maximum Voltage DC 

[ 
Fami Iy Seri es Type 

l vollage 
IContact Type 

6 7 1 A 1 2 1 - 3 ~ Sample Part Number 

I c1i1 Termination 
leon tact Configuration 

SER.67-.450! '.020" X .010" 
SER.68-.30.Q/ 

5 
4.0 

0.5 

10 

12 24 
9.6 19.2 

1.2 2.4 

20 35 

Contact Type-Legend 

{ 
-1 Standard 

lA -2 High Voltage 
-3 High Power 
-S Mercury Wetted 

r -1 " -2 Standard 
lC l -S Mercury Wetted 

• All Gordos Relays are molded in semiconductor-grade 
molding compounds that meet Underwriters Laboratories 
94V-0 flammability rating 

• Dry reed, high-voltage, high-power, and mercury wetted 
versions available 

• High voltage contacts recommended for FCC Part 68 use 
• Logic compatible 

Contact Configuration 

Contact Type (reI. legend) 

Max. Switching Watts 
DCI21 

Volts 

Max. Current Switch 
DC (amps) 

Carry 

Max. Initial Contact Resistance 
(ohms)llI 

Min. Breakdown Across Contacts 
Voltage DC 

Contact to Coil 

Capacitance Across Contacts 
(typical pF) 

Contact to Coil 

Insulation Resistance (typical 
ohms) 

Operate Time (typ. mSec) 

Release Time (typ. mSec) 

Operating temp range - 20"C to 85'C 
Storage temp range - 20'C to 100"C 

-1 

10 

200 

.500 

2.0 

.200 

350 

1000 

1.0 

2.0 

1010 

0.5 

0.3 

Form-A Form-C 

·2 -3 -5 ·1" -2 -5 

25 50 50 3 50 

1000 220 SOO 30 500 

1.0 3.0 1.0 .200 1.0 

2.0 5.0 2.0 .500 2.0 

.200 .200 .050 .200 .050 

1500 400 1000 200 1000 

1000 1000 1000 1000 1000 

1.0 1.0 1.1 1.5 1.3 

2.0 2.0 2.0 2.0 6.0 

1010 1010 1010 1010 108 

0.5 3.0 2.5 1.0 2.5 

0.3 1.0 2.0 1.5 2.0 

REED RELAY SELECTION CHART (To specify diode add "D" after part number All schematics show location of diode) 
Coli 

Contact Nom. Res. 
Arrange- Coil (ohms) Part Number Schematics (Top View) 

ment Volt. +10% End Terminated End Termination 

1A S 500 671AOS1-1 681AOS1-1 Orientation Arrows Standard 12 1200 671A121-1 681A121-1 are for Mercury Wetted SPST N.D. 24 2400 671A241-1 681A241·1 Models Only (See Note: 3) 
lA 5 200 671AOSl-2 681AOS1·2 

High Volt. 12 1000 671A121-2 681A121-2 ,4 + SPST N.D. 24 2150 671A241-2 681A241-2 
) UP lA 5 200 671AOSl-3 681AOSl-3 

High 12 575 671A121-3 681A121-3 ~ Power 24 21S0 671A241-3 681A241-3 
SPST N.O. 

lA S 200 671AOS1-S 681AOS1-S 
Mercury 12 SOO 671A121-5 681A121-5 
Wetted 24 2200 671A241-S 681A241-S 

SPST N.D. 
2A S 200 672AOS1-1 682A051-1 

Standard 12 800 672AI21-1 682A121-1 
DPST N.D. 24 21S0 672A241-1 682A241-1 

2A S 125 672AOSl-2 682AOSl-2 
High Volt. 12 3S0 672A121-2 682A121-2 

4, 6'1 + DPST N.O. 24 1500 672A241-2 682A241-2 
2A S 75 672A051-3 682AOSl-3 

~ High 12 3S0 672AI21-3 682A121-3 
Power 24 lS00 672A241-3 682A241-3 

DPST N.D. 
2A 5 75 672A051-5 682A051-S 

Mercury 12 300 672A121-S 682A121-S 
Wetted 24 1300 672A241-S 682A241-5 

DPST N.D. 
lC 5 380 671C051-1 681 C051-1 

Standard 12 1200 671C121-1 681C121-1 
4!J:+ SPDT 24 2400 671 C241-1 681C241-1 UP 

lC 5 70 671COSl-5 681C051-5 
Mercury 12 320 671C121-S 681C121-S ~ Wetted 24 ,1600 671 C241-S 681C241-S 

SPDT 

2:S4 lC S 380 671COSl-2 681C051-2 
Alternate 12 1200 671C121-2 681 C121-2 

SPDT 24 2400 671C241-2 681C241-2 ~ 
2~6Z 2C S 100 672COS1-1 682C051-1 

12 500 672C121-1 682C121-1 

~ DPDT 24 1500 672C241-1 682G241-1 

Notes: All specifications are based on a 25°C ambient temperature. 
1. Measured with nominal coil voltage applied. 
2. Higher voltages and/or current may be switched with life expectancy 

reduced. 

Coil 
Contact Nom. Res. 

Arrange- Coil (ohms) Part Number Schematics (Top View) 
ment Volt. +10% Side Terminated Side Termination 

lA 5 SOO 671AOS2-1 681AOS2-1 Orientation Arrows 
Standard 12 1200 671A122-1 681A122-1 are for Mercury Wetted 

SPST N.D. 24 2400 671A242-1 681A242-1 Models Only (See Note: 3) 
lA S 200 671 AOS2-2 681 A052-2 

High Volt. 12 1000 671A122-2 681A122-2 to'rr SPST N.O. 24 2150 671A242-2 681A242-2 

lA S 200 671 A052-3, 681AOS2-3 
UP J High 12 S7S 671A122-3 681A122-3 

Power 24 21S0 671A242-3 681A242-3 
SPST N.D. o 3 -5 

lA S 200 671AOS2-S 681AOS2-5 
Mercury 12 800 671A122-S 681A122-S 
Wetted 24 2200 671A242-5 681A242-5 

SPST N.D. 

2A S 200 672AOS2-1 682AOS2-1 
Standard 12 800 672A122-1 682A122-1 

DPST N.D. 24 21S0 672A242-1 682A242-1 

2A 5 125 672AOS2-2 682AOS2-2 
High Volt. 12 3S0 672A122-2 682A122-2 0 'r'rr DPST No. 24 IS00 672A242-2 682A242-2 + 

2A 5 7S 672AOS2-3 682AOS2-3 UP ~ J -7 

High 12 3S0 672A122-3 682A122-3 
Power 24 lS00 672A242-3 682A242-3 

DPST N.D. 0 

2A S 75 672AOS2-5 682A052-5 
Mercury 12 300 672A122-S 682A122-5 
Wetted 24 1300 672A242-S 682A242-5 

DPST N.D. 

lC 5 380 671 COS2-1 681COS2-1 
Standard 12 1200 671C122-1 681C122-1 

t:t~r SPDT 24 2400 671C242-1 681C242-1 

lC S 125 671 C052-S 681 COS2-S 
Mercury 12 500 671 C122-5 681C122-S 

3 -5 Wetted 24 1750 671 C242-S 681C242-5 
SPDT 

'~r 
lC 5 380 671C052-2 681COS2-2 

Alternate 12 1200 671C122-2 681G122-2 
SPDT 24 2400 671C242-2 681C242-2 

3 -J5 

3. Mercury relays are position-sensitive and must be mounted within 30° from 
vertical, as indicated by the' "up" arrow I, 

Products and specifications subject to change without notice. 

Consult factory for technical data sheet and application assistance. 

1000 N. SECOND ST., ROGERS, AR 72756 USA / TEL: 800-643-3500, 501-636-5000 / TWX: 910-720-7998 / FAX: 501-636-2305 
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4500 

GORDOS 

G SERIES POWER RELAYS 
• Back-to-back (dual) SCR output for severe 

inductive loads 
• Superior false turn-on immunity and positive 

turn-off at high dv/dt. 

GAS SERIES POWER RELAYS 
• Economical triac output for general purpose 

applications 

G SERIES AND GA5 SERIES 
OUTLINE DIMENSIONS 

I 

''-""+-+---''---'--..:L..--+-.. ---' -.~ (4,775 ±, 508) 

/ ~ .188±.020 
6-32 PAN HEAD;, ~ (6.731) ,R. TYP. 

SMALL! .265 
SADDLE 

CLAMP P:E~~==:;I-:::J::q~l 

(2'28)~-' t------~ 
0.09 

Products and specifications subject to change without notice. 

RELAYS 

PANEL MOUNT SOLID STATE RELAYS 

G, GAS SERIES POWER RELAYS 
• Current Ratings to 45A 
• Output Voltage Ratings to 480VAC with 24VAC 

Minimum 
• AC or DC Inputs 
• 4KV Optical Isolation 
• Zero Voltage Turn-on 
• RC Snubber Network for Inductive Loads 
• UL Recognized, CSA Certified 
• VDE Approval on Many Models 

G Series 
Maximum.Output Voltage Rating (VACI Output 

Current 
140 250 280 480 Rating 

Gl20Al0 G240Al0 G280Al0 G480Al0 l0'A 

Gl20A25 G240A25 G280A25 G480A25 25'A 

Gl20A45 G240A45 G280A45 - 45,A, 

Gl20Dl0' G240Dl0* G280Dl0* G480Dl0 lOA 

G120D25* G240D25* G280D25* G480D25 25A 

Gl20D45* G240D45* G280D45* - 45A, 

G120El0 G240El0 G280El0 - lo.'A 

Gl20E25 G240E25 G280E25 - 25A 

Gl20E45 G240E45 G280E45 - 45A 

* VDE approved versions optional; Add V suffix 

GAS Series 
I Maximum Output Voltage Rating (VACI Output 

Current Control 
140 250 280 Rating Voltage 

GA5-2A05 GA5-4A05 GA5-6A05 5A, . 90-280VAC 

GA5-2Al0 GA5-4Al0 GA5-6Al0 l0'A, 90-2BOVAC 

GA5-2A25 GA5-4A25 GA5-6A25 25'Ai 90-2BOVAC 

GA5-2D05* GA5-4D05* GA5-6D05* !'i'A, 3-32VDC 

GA5-2Dl0* GA5-4Dl0* GA5-6Dl0* l0!A, 3-32VDC 

GA5-2D25* GA5-4D25* GA5-6D25* 25'Ai 3-32VDC 

GA5-2El0 GA5-4El0 GA5-6El0 lo.'AI l8-32VAC 

GA5c2E25 GA5-4E25 GA5-6E25 25A' lB-32VAC 

G and GA5 series SSR's require a 1°C/watl heat sink to achieve full output current rating. 

Consult factory for technical data sheet, dimensional tolerances and application assistance. 

4500 

Control 
Voltage 

90-280VAC 

90-280VAC 

90-280VAC 

3-32VDC 

3-32VDC 

3-32VDC 

l8-32VAC 

l8-32VAC 

l8-32VAC 

1000 N. SECOND ST., ROGERS, AR 72756 USA / TEL: 800-643-3500, 501-636-5000 / TWX: 910-720-7998 / FAX: 501-636-2305 
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4500 

GORDOS 

RELAYS 

PRINTED CIRCUIT BOARD 
MOUNTABLE SOLID STATE RELAYS 

GA1, GA8 SERIES 

4500 

• Thick Film Hybrid Construction and Vapor Phase Soldering 
for Superior Reliability 

• Ceramic Substrate for Proper Thermal Management 
• Computerized Laser Trimming of Resistors for Optimum 

GA1 SERIES FLAT PACK 

1(35,56) 

Inn 1.40 

~ __________ --J---1 

GAS SERIES SINGLE INLINE 

(6,35) 
.25 

(9,525) 
.375 

r--(43,18) ----l 
1,70 

Performance 
• High Current Thyristor for 100A Surge Capability 
• UL Recognized/CSA Certified 
• 4KV Optical Isolation 
• Zero Voltage Turn-on 
• Industry Standard Packaging 

Maximum Output Voltage (VACl 

140 

GA1-2B02 

(3,81) 
.150 

250 

GA1-4B02 

(27,94) 
1.10 

280 

GA1-6B02 

r -r 2 (OUTPUT) 1 T 

DIMENSIONS(mm) 
(38,18) INCHES 

1.50 

(7,62) '-+-_~ 
.300 

Maximum Output Voltage (VACl 

140 250 280 

GA8-2B02 GA8-4B02 GA8-6B02 

Output 
Current Rating 

(AMPS) 

3 @ 40°C Ambient 
4 @ 20°C Ambient 

(3,81) 
.150 

(30,48) 
1.20 

Output 
Current Rating 

(AMPS) 

3 @ 40°C Ambient 
4 @ 20°C Ambient 

(1,016) DIA. TYP. I 
.04 --1 

(10.16) 
.40 

(8,128) 

DIMENSIONS' (mm) 
"INCHES 

(25,908) 
1,020 

L=~t==+=~~:t-4·32 
_>---1-(7,62) 

'''''J .00 
(30,48), .70 

(6,35) 
,25 

--. 1.20 
_(35,56) __ _ 

1.40 

Products and specifications subiect to change without notice. 

Consult factory for technical data sheet, dimensional tolerances and application assistance. 

Control 
Voltage 

3-24VDC 

Control 
Voltage 

3-24VDC 

1000 N. SECOND ST., ROGERS, AR 72756 USA / TEL: 800-643-3500, 501-636-5000 / TWX: 910-720-7998 I FAX: 501-636-2305 
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4500 RELAYS 

GOROOS 
SINGLE POINT I/O MODULES 

• Thick Film Hybrid Construction, Vapor-Phase 
Soldering for Superior Reliability 

• Ceramic Substrate for Proper Thermal Management 
• Computerized laser Trimming of Resistors for 

Optimum Performance 
• High Current Thyristor for 100A Surge Capability 
• 4KV Optical Isolation 
• Ul Recognized/CSA Certified 

SINGLE POINT 1/0 MODULES 
• Zero AC or Handom Turn-On 

Output Modules INPUT MODULES 

• Industry Standard Packaging DC Options 
Input Logic 

• Plug into Standard I/O Mounting Racks 

(43,! 8) 

1.70 
(25,40) 

DIMENSIONS 

(MILLIMETERS) 

INCHES 

1.00 

l 
01,75) 
ITs 

(2) J 
~----n---' 

5 4 3 

(6.35) 
~ -, 

4-40 HOLD DOWN SCREW 

~~~'~.6~O---------
(35,56) 

Model Voltage Voltage N F 24 

IAC5 90-140 5 • VACIVDC 

I AC5A 90-280 5 • VACIVDC 

IAC15 90-140 15 • VACIVDC 

IAC15A 90-280 15 • VACIVDC 

IAC24 90-140 24 • VACIVDC 

IAC24A 90-280 24 • VACIVDC 

IDC5 3.3-32 5 • • 
VDC 

IDC15 3.3-32 15 • • 
VDC 

IDC24 3.3-32 24 • • 
VDC 

Available Options: 

Order "N" suffix to obtain an enhanced 
level 01 noise immunity per NEMA 
ICS2-230. The "N" version 01 the IDC 
series modules also provides a line input 
voltage of 10.0 to 60 VDC/VAC. 

• 
• 
• 
• 
• 
• 

OUTPUT MODULES 

DC Output Current 
Input Voltage Rating 

Model Voltage Rating (AMPS) 

OAC5 5 12-140 3.5 
VAC 

OAC5A 5 24-280 3.5 
VAC 

OAC15 15 12-140 3.5 
VAC 

OAC15A 15 24-280 3.5 
VAC 

OAC24 24 12-140 3.5 
VAC 

OAC24A 24 24-280 3.5 
VAC 

ODC5 5 3-60 3.0 
VDC 

ODC5A 5 5-200 1.0 
VDC 

ODC15 15 3-60 3.0 
VDC 

ODC15A 15 5-200 1.0 
VDC 

ODC24 24 3-60 3.0 
VDC 

ODC24A 24 5-200 1.0 
VDC 

4500 

Options 

N RN F 

• • 
• • 
• • 
• • 
• • 
• • 

• 

• 

• 

Order "RN" suffix to obtain a non-zero 
voltage turn-on AC (Random) output. ELECTRICAL CONNECTIONS 

QUAD-PACK I/O MODULES 
• 4 Modules/Package 

DIMENSIONS 

Order "24" suffix for 24 VAC input version 

Order "F" suffix to obtain a high speed DC 
switching device. The IDC module input 
voltage range with "F" suffix is 3.3 to 30 VDC. 

Note: F & N are not available together. 

(5.08) 

0.200 

(73.15) 

Plus 

Input 
Modules 

Output 
Modules 

1 I 2 

Input Voltage 
(+) (-) 

N.O. Output 
(+) (-) 

3 4 5 

Logic N.O. Logic -
+ Output N.O. 

Output 

Input Voltage 
+ -

inches 21"0 

~~~r~r(2_)~~~~~ ~ OUTPUT MODULES INPUT MODULES 

1.100 ~ 

~ 1,300 

1.500 ~ 

~----- 2.'00 

Products and specifications subject to change without notice. 

Model 

OAC5Q 

OAC5AQ 

ODC5Q 

DC 
Input 

Voltage 

5 

5 

5 

Output Current 
Voltage Rating 
Rating (AMPS) Model 

12-140 3 IAC5Q 
VAC 

24-280 3 IAC5AQ 
VAC 

3-60 3 IDC5Q 
VDC 

Consult factory for technical data sheet, dimenSional tolerancesand appllcatlona~sl_?ta.nce, 

DC 
Input Logic 

Voltage Voltage 

90-140 5 
VACIVDC 

90-280 5 
VACIVDC 

10-60 5 
VACIVDC 

1000 N. SECOND ST., ROGERS, AR 72756 USA I TEL: 800-643-3500,501-636-5000 I TWX: 910-720-7998 / FAX: 501-636-2305 
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4500 

GORDOS 
• Thick Film Hybrid Construction, Vapor Phase 

Soldering for Superior Reliability 
• Ceramic Substrate for Proper Thermal 

Management 
• Computerized Laser Trimming of Resistors for 

Optimum Performance 

SM SERIES 
• Zero AC or Random Turn-on Output Modules 
• Plug into Standard I/O Mounting Racks 

INPUT 
MODULES 

SM-IACS SM-IACSA 

RELAYS 4500 

SUBMINIATURE 1/0 MODULES 

• Plastic Retaining Pin for Fast, Secure Installation 

• High Current Thyristor for 100A Surge Capability 
• 4KV Optical Isolation 
• 33% Thinner than Standard 1/0 Modules 
• UL Recognized/CSA Certified 

OUTPUT 
MODULES 

SM-OACS SM-OACSA 

Input Voltage 90-140 VACIVDC 90-280 VAC/VDC Input Voltage 5VDC 5VDC 
Logic Voltage 5VDC 
Max. On-State Current 50 rnA 
Isolation Voltage 4000VAC 

Input Voltage 
Logic Voltage 
Max. On-State Current 
Isolation Voltage 

"0-' --------,-------. 
i ! 

I 

SM-IDCS 
3.3-32 VDC 
5VDC 
50mA 
4000 VAC 

+ -'.. + (25,40) 
(J ~ ~ t-- 1.00 
;;; 0" a. Ii' (,889)1 

(2,921 g z g ~2 ;;;, p3.5d 
.115 5 4 3 
?W9f--ifIiT----rr~'lf=-..J-. (5;969) 

(1,067) 
_-i35 

. 042.DIA. 

• UL rating 3.5A, CSA ratring 3A 

• Zero AC Turn-on Output Modules 

5 VDC 
50mA 
4000VAC 

r---+---, - J 
125,908) 
~ 

I 

irQ,16) 
--w 

Output Voltage Rating 12-140 VAC 24-280VAC 
Max. On-State Current 3 .. SA* 3,.S/A* 
Isolation Voltage 4000VAC 4000 VAC 

Input Voltage 
Output Voltage Rating 
Max. On-State Current 
Isolation Voltage 

,--------,----, 
I 

SM-ODCS 
5VDC 
3.0-60 VDC 
3A 
4000 VAC 

(43,18) 
- 1.70 i25,4H(254) 

1.00 'iii 
I + + (25,40) 
t- t- 1.00 J, I 1\(10 

~ ~ (,889) I' 

(2,921) Z Z 035 
.115 :;-"3 _.L:::J 
~==!H...,.,-rr~'lF~(5,969) 

(1,067) 
.042iDIA . 

.235 
f 

(17,78 
7,62) (§...Q]/ 
~·.20 

~f30,48 .70 
35,56) 1 .20 . 
·1.40 

INPUT MODULES OUTPUT MODULES 

DC DC Output Current 
Logic Input Logic Voltage Rating 

Model Voltage Voltage Model Voltage Rating (AMPS) 

M-IAC5 5 90-140 M-OAC5 5 12-140 3.5* 
VACIVOC VAC 

M-IAC5A 5 90-280 M-OAC5J1 5 24-280 3.5 * 
VACIVOC VAC 

M-IDC5 5 3.3-32 M-ODC5 5 3-60 3 
VOC VOC 

M-ODC5A 5 5-200 1 
VOC 

Products and specifications subject to change without notice. 

Consult factory for technical data sheet, dimensional tolerances and application assistance. 

,16) 
.40 
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4500 

GORDOS 
MOUNTING RACKS 

Features Include: 
• Models Available for Mounting Quad-Packs 

and Single Point I/O's 
• UL Recognized/CSA Certified 
• All Module/Board Systems Include LED 

Indicators 

RELAYS 

I/O INTERFACES 

SINGLE SCREW BARRIER STRIP POWER CONNECTION 
50 LINE EDGE CARD LOGIC CONNECTION 

Single Point 
Single Point Sub·Miniature Quad Pack Description 

PB·8 PB-8SM - 8 Points 

PB-16 PB·16SM PB-16Q 16 Points 

PB·24 PB·24SM PB·24Q 24 Points 

PB·32D PB-32SM PB-32Q 32 Points 

SINGLE SCREW BARRIER STRIP CONNECTIONS 

PB-4 4 Module Positions 

PB-4R 4 Module Positions - Separate ± Logic I/O 

PB-16S 16 Module Positions - Separate ± Logic I/O 

PG-16T 16 Module Positions 

PARALLEL MULTIPLEXERS FOR POWER I/O CONTROL 

4500 

This series of boards permits the control of up to 512 I/O modules 
with as few as 16 I/O lines. Each board can support 32 I/O mod· 
ules. A full complement of 512 I/O modules requires only 16 PAM 
boards. Each PAM incorporates a watch dog timer function avail
able for use in default conditions. 

The PAM 2 board includes both the parallel control logic as well 
as the mounting space for 8 Quad Packs. Options include a 16.25" 
version for a 19" rack, AGA-7 fusing and removable terminators. 

The PAM 3 is a logic only board for use with the PB-32D, P8-32Q 
or PB32SM 1/0 mounting racks. 

SERIAL MULTIPLEXERS FOR POWER 110 CONTROL 

This Distributed Serial System allows the user to construct 
distributed control and monitoring systems on a RS422 Data Link. 

VSC-31 - An STD based RS-422 serial controller card that 
directly supports the control of 16 1/0 lines. Up to 127 VSC-31 
systems can be supported on one serial link. Both ASCII and 
packed binary formats can be used. The VSC-31 can stand alone 
or be mounted in an STD card cage. It can also source the PAM 
multiplexers. 

G7507 1/0 - An STD·based 24 line parallel I/O card which enables 
expansion of the VSC-31 system to 512 1/0 lines. 

VSC-TR - A bi-directional RS-232C to RS-422 translator card. 

Consult factory for technical data sheet, dimensional tolerances and application assistance. 

1000 N. SECOND ST., ROGERS, AR 72756 USA / TEL: 800-643-3500, 501-636-5000/ TWX: 910-720-79981 FAX: 501-636-2305 
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4500 

GOROOS 

Optlon.1 Features 
D-Dlode 
M-Magnetlc Shield 
5 -Electrostatic Shield 
C -Cover 

Contact Type Legend 

·2 High Voltage 
lA ·3 High Power 

·4 High Voltage 

RELAYS 4500 

"VALULINE" REED RELAYS 
50 SERIES .100" x 1.00" /55 SERIES .150" x 1.000" 

,.490, 

Q 
FIG. B FIG. C 
1 POLE 2 POLE 

.150 ±.01 .100±.01 
CENTERS CENTERS 

PIN DIAMETER 
.022 ±.002 

NOTE: All dim's max. unless 
otherwise specified 

• Highest Quality - Competiti~elly Priced 
• Contact types 2 and 4 are suited for Telecommunication 

Applications 
• 1A, 2A, 18, 1C Contact configurations with General Purpose, 

High Voltage, High Power & Mercury Wetted Switching 
Options 

Contact Configuration Form·A Form C 
Contact Type (reI. legend) ·1 ·2 -3 ·4 ·5 ·1 &·2 ·5 

Max. Switching Watts 10 25 50 15 50 3 50 
OCI'I Volts 200 1000 220 200 500 30 500 
Max. Current Switch .500 1.0 3.0 1.0 1.0 .200 1.0 
OC (amps) Carry 2.0 2.0 5.0 2.5 2.0 .500 2.0 
Max. Initial Contact Resistance 
(ohms)!') .200 .200 .200 .200 .050 .200 .050 
Min. Breakdown Accros Contacts 350 1500 400 BOO 1000 200 1000 
Voltage OC Contact to Coil 1000 1500 1000 1500 1500 1000 1500 

CE-Cover and encapsulant 
R-Insulation Resistance 

\

.1 Standard 

·5 Mercury Wetted 
Ordering Guide CapaCitance Across Contacts 1.0 1.0 1.0 1.0 1.1 1.p 1.3 

>10" Ohms lC {.1 &·2 Standard 
1 C ·5 Mercury Wetted 

Nominal Coil Voltage DC 5 12 24 
Must Operate Voltage DC 3.8 9.0 18.0 
Must Release Voltage DC 0.5 12 2.4 
Maximum Voltage DC 10 20 35 

[
Series Type 

Voltage r .r-- Contact Type 
551A121·3D 1 I l... Optional Features 

Coil Termination 
Contact Configuration 

"+ " Symbol designates diode polarity and Form B contact polarity 

(typical pF) Contact to Coil 
I nsulation Resistance (typical 
ohms) 
Operate Time (typ. mSec) 
Release Time (typ. mSee) 

Operating temp range - 20°C to 85°C 
Storage temp range - 20°C to 100°C 

2.0 2.0 2.0 2.0 2.0 2.0 6.0 

10" 10" 10" 10" 10" 10" 10' 
0.5 0.5 3.0 0.5 2.5 1.0 2.5 
0.3 0.3 1.0 0.3 2.0 1.5 2.0 

o Represents unused terminal location on Form B side termination only and Form C 50 Series only. 

Coli Part Part 
Schematics (Top View) Contact Nom. Res. .;, Number .;, Number 

Arrange· Call (ohms) u: wlo u: wlo End Termination 
ment Volt. ±10% Cover Cover (See Not.: 3) 

lA 5 500 501A051-1 551 A051-1 Orientallon Arrows 
Standard 12 1200 A 501A121-1 8 551A121-1 are for Mercury Wetted 

SPST N.D. 24 2400 501A241-1 551A241-1 Models Only 

lA 5 200 501A051·2 551A051·2 
High Volt. 12 1000 A 501A121·2 8 551A121-2 
SPST No. 24 2150 501A241·2 551A241·2 

lA 5 200 501A051·3 551A051·3 1 ~J' High 12 575 A 501A121·3 B 551A121·3 
Power 24 2150 501A241·3 551A241·3 

SPST N.D. +W 
lA 5 200 501A051·4 551A051·4 

High Volt. 12 1000 A 501A121-4 8 551A121-4 STATIC SHIELD 
SPST N.O. 24 2150 501A241-4 551A241-4 TERMINATION 

WHEN 
1A 5 200 501A051·5 551A051-5 SPECIFIED 

Mercury 12 800 A 501A121·5 8 551A121·5 
Wetted 24 2200 501A241·5 551A241·5 

SPST N.D. 

2A 5 200 502A051·1 
Standard 12 800 C 502A121-1 N/A 

DPST N.D. 24 2150 502A241·1 

2A 5 125 502A051·2 
High Volt. 12 350 C 502A121·2 N/A 

· Iii; 
~ OPST N.O. 24 1500 502A241·2 UP' 

2A 5 75 502A051·3 
High 12 350 C 502A121·3 N/A 
Power 24 1500 502A241·3 

DPST N.O. 

2A 5 75 502A051·5 
Mercury 12 300 C 502A121·5 N/A 
Wetted 24 1300 502A241·5 

OPST N.D. 

18 5 200 5018051-1 5518051-1 

+~ Standard 12 800 C 5018121-1 8 5518121·1 
SPST N.C. 24 2150 5018241-1 5518241-1 

lC 5 380 501C051-1 551C051-1 
Standard 12 1200 C 501C121-1 B 551C121-1 0 0 1 t 

SPOT 24 2400 501C241·1 551C241-1 UP 

lC 5 70 501C051·5 551C051·5 +,0 
Mercury 12 320 C 501C121·5 8 551C121·5 W Wetted 24 1600 501C241·5 551C241·5 

SPOT 

1C 5 380 501C051·2 551C051-2 ' , ' 
Alternate 12 1200 C 501C121-2 B 551C121-2 +1· C) SPOT 24 2400 501C241·2 551C241·2 

Notes: All specifications are based on a 25°C ambient temperature. 
1. Measured with nominal coil vollage applied (except form B). 
2. Higher voltages and/or current may be switched with life expectancy 

Call J Part 
I 

Pari 
Schematic (Top View) Contact Nom. Res. ·1 Number ,;" Number 

Arrange· Coli (ohms) ~, w/o u: wlo Side Termination 
ment Volt. ....10% Cover Cover (Se. Note: 3) 

1A 5 500 501A052·1 551A052·1 Orientation Arrows 
Standard 12 1200 A 501A122·1 8 551A122·1 are for Mercury Wetted 

SPST N.D. 24 2400 501A242·1 551A242·1 Models Only 

lA 5 200 501A052·2 551A052·2 
High Volt. 12 1000 A 501A122·2 8 551A122·2 
SPST N.D. 24 2150 501A242·2 551A242·2 

lA 5 200 501A052·3 551 A052·3 t 

)f High 12 575 A 501A122-3 8 551A122·3 UP Power 24 2150 501A242·3 551A242·3 
SPST N.D. 

lA 5 200 501 A052·4 551A052·4 
High Volt. 12 1000 A 501Al22·4 B 551A122·4 
SPST N.D. 24 2150 501A242·4 551A242·4 STATIC SHIELD 

TERMINATION 
lA 5 200 501A052·5 551A052·5 WHEN 

Mercury 12 800 A 501A122·5 B 551A122·5 SPECIFIED 
Wetted 24 2200 501A242·5 551A242·5 

SPST N.O. 

2A 5 200 502A052·1 552A052·1 
Standard 12 800 C 502A122·1 8 552A122·1 
DPST N.O. 24 2150 502A242·1 552A242·1 

2A 5 125 502A052·2 552A052·2 t lif High Volt. 12 350 C 502A122·2 8 552A122·2 UP OPST No. 24 1500 502A242·2 552A242·2 

2A 5 75 502A052·3 552A052·3 
High 12 350 C 502A122-3 8 552A122·3 \ Power 24 1500 502A242·3 552A242·3 

OPST N.O. STATIC SHIELD 

2A 552A052-5 
TERMINATION 

5 75 502A052·5 WHEN 
Mercury 12 300 C 502A122·5 8 552A122·5 SPECIFIED 
Wetted 24 1300 502A242·5 552A242-5 (NOT AVAILABLE 

OPST N.D. FOR 552A) 

lB 5 200 5018052·1 5518052·1 ~r~ + Standard 12 800 C 5018122·1 8 5518122·1 
SPST N.C. 24 2150 5018242·1 5518242·1 , j S 

Ie 5 380 501C052·1 551C052·1 
0 

~K 
Standard 12 1200 C 501C122·1 B 551C122·1 t SPOT 24 2400 501C242-1 551C242·1 UP 

lC 5 125 501C052·5 551C052·5 
Mercury 12 500 C 501CI22-5 B 551C122·5 0 

Wetted 24 1750 501C242·5 551C242·5 
SPOT 

Ie 5 l2~qO 501C052·2 551C052·2 JC Alter •• te 12 C 501C122·2 8 551C122·2 
SPOT 24 2400 501C242·2 551C242·2 

3. Mercury relays are position-sensitive and must be mounted within 30° from 
vertical, as indicated by the "uPI"j arrow. 

4. Excessive yoltage maximum of 6.5 VDC for 5 VDC model, 15 VDC for 
12 VDC model, and 28 VDC for 24 VDC model), may cause contact 

reduced. reclosure on Form B models. Products and specifications 
Consult factory for technical data sheet, dimensional tolerances and application assistance. subject to change without notice. 

1000 N. SECOND ST., ROGERS, AR 72756 USA / TEL: 800-643-3500, 501-636-5000 / TWX: 910-720-7998 / FAX: 501-636-2305 

EEM 1988 For manufacturers' sales offices, see yellow pages 8-1463 



4500 RELAYS 4500 

• CMOS and TTL Compatible • Internal Transient Protection 
• UL Recognized and CSA Certified • High Surge Current and Blocking Voltage 

STYLE V 

r---1.700 MAX.-~ 

GRA YHILL GF ~ --r 
1.000 

1 ~ 
.250 TYP. I 

f CO~~ IT~OL1LOO!~o300 
.200 ---1 

~:~g I .500 

SPECIFICATIONS 
Nominal load voltages and cur
rents are in chart. Current is 
rated at 25°C and derated with 
increases. Mini Puck relays are 
rated as mounted on panel 12 
x 12 x 1/8 inches. 

Control current is 1-17 rnA 
(3-30 Vdc relays), 1-19 rnA 
(3-32 Vdc relays), and 1-6 rnA 
(all others). 

Surge current rating at 1 full 
cycle, non repetitive, is 60A 
(2.5A, 3A, 4A, and 6A relays); 
110A (12A relay); 250A (25A 
relay).' 

'Blocking voltages are 200V, 
400V, and 600V for the 24 Vac, 
120 Vac, and 240 Vac relays. 

Zero voltage offset is 6V, 8V, 
and 18V tor the 24 Vac, 120 
Vac and 240 Vac relays. 

Transient protection is 4000 
VIJ.lS for 6A and 15A relays, 
3000 VIJ.lS for all others. 

Average input impedance is 
2000 ohms (3-30 & 3-32 Vdc 
ranges), and 6000 ohms (6-30 
& 6-32 Vdc ranges). 

Isolation is 109 ohms; dielectric 
strength is 2500 Vac. 

Cases are solvent resistant 
thermoplastic (UL94V-O) pot
ted with high thermal conduc
tive epoxy. He.at sinks are 
aluminum (copper for the 25A 
relay), tin plated. Terminal pins 
are brass, tin pla,ed; tabs are 
brass, lead-tin plated; screws 
are steel, tin plated. 

8·1464 

STYLE N 

TOP VIEW 
1 ~ DC- IN 
2 = DC+ OUT 
3=ACOUT 
4 = AC OUT 

DIM. A (CENTERS) IS 
0.90" FOR TABS; 
0.75" FOR SCREWS. 

STYLE S STYLE H 

BOTTOM.VIEW 
1 = DC- IN 
2 = DC+ OUT 
3 = AC OUT 
4=ACOUT 

STYLE V SINGLE IN-LINE PACKAGE RELAY (FIG. A) 

This PC mounted relay requires only .680 inches Loads 

STYLE F 

of board area and is form, fit, and function replace Control 

ment for industry standard. It is constructed of high 
performance, surface mount components for high 
reliability. Package measures .4 inches deep, and 
line of pins is located .3 inches from label side. 

Load 
VAC 

24 
24 

120 
120 
240 
240 

Max. 
Amps 

3 
3 
3 
3 
3 
3 

STYLES N & S MINI PUCK© SOLID STATE RELAYS (FIGS. B & C) 

These heavy duty relays are fit, and function 
replacements for old "hockey puck" style relays, 
but require only one-half the space. High thermal 
conductive epoxy and high quality heat sinks pro
vide superior heat transfer. Minimum panel space 
for heat sink effectivelless is 12 inches by 12 inches 
by .125 inches thick; mount with silicon grease. 
Body measures 1.2 inches x 1.0 inches by .85 in
ches high. Push tabs (Style N) add .30 inches to 
height. Screws (Style S) add approximately .08 
inches. 

120 
120 
240 
240 

I 120 
120 
240 ! 
240 

120 
120 
120 
120 
120 
240 
240 
240 
240 
240 

6 
6 
6 
6 

12 
12 
12 
12 

6 
6 

, 
12 
12 
25 

6 
6 

12 
12 
25 ; 

R:~8e 

3·32 
6·32 
3-32 
6·32 
3-32 
6-32 

3·30 
6-30 
3-30 
6-30 
3-30 
6-30 
3-30 
6-30 

3-30 
6-30 
3-30 
6-30 
3-30 
3-30 
6-30 
3-30 
6-30 
3-30 

STYLES H & F MICRO CUBE® AND MINI CUBERELA YS (FIGS. D & E) 

Low profile, printed circuit mounted relays allow user 
to stack PC boards closely together, while switching 
24 Vac, 120 Vac, or even 240 Vac loads of up to 
4 amperes. These relays do not require additional 
heat sinks. Style H is only .5 inches high; Style F 
is only .83 inches high. For a relay with .83 inches 
height and standard plug-in style termination (Style 
K; not shown), contact a local authorized distributor. 
For relays with this footprint for larger loads con
tact GRAYHILL 

24 
24 , 

120 
120 
240 
240 

24 
24 

120 
120 
240 
240 

--~--

2.5 3-30 
2.5 6-30 
2.5 3-30 
2.5 6-30 
2.5 3-30 
2.5 6-30 

4 3-30 
4 6-30 
4 3·30 
4 6-30 
4 3-30 
4 6-30 

-~--

Part Number 

70S2-04·0-03-V 
70S2-OS-0-03-V 
70S2-04-B-03·V 
70S2-0S-B-03-V 
70S2-04-C-03-V 
70S2-0S-C-03·V 

! 70S2-04-B·06-N 
70S2-OS-B·06-N 
70S2-04-C·06-N 
70S2-0S-C·06-N 
70S2-04-B·12-N 
70S2-0S·B-12-N 
70S2·04-C·12-N 
70S2-05·C·12·N 

i 
70S2-04·B·06·S 
70S2·05·B·06·S 
70S2-04·B·12·S 
70S2-05-B·12·S 
70S2-03-B-2S-S 
70S2-04·C·06·S 
70S2-05·C·06-S 
70S2-04·C·12-S 
70S2-05·C·12-S 
70S2-O~·C,25·S 

70S2-04-0-02-H 
70S2-05-D-02-H 
70S2-04·B-02-H 
70S2-05·B-02-H 
70S2-04·C-02-H 
70S2-05·C-02-H 

70S2-04·D-04·F 
70S2-05·D-04·F 
70S2-04·B-04·F 
70S2-05·B-04·F 
70S2·04·C-04-F 
70S2-05·C-04-F 

---- -'-.' -.---

All part numbers shown on this page are UL Recognized (file number E58632) and CSA Certified 
(file number LR38763). 

For prices and discounts, contact a local Sales Office, an authorized Distributor, or GRAYHILL 

Available From Your Local GRAYHILL Distributor 

For manufacturers' sales offices, see yellow pages EEM 1988 



4500 RELAYS 4500 

§=.Y. J.,f I J.., HILLGROVE • PO BOX '0373 • LA GRANGE, ILLIN(NS ~? !E~~ ~~'~5S 
• UL Recognized and 

CSA Certified 
• Transient Protected 
• Form, Fit, Function 

• Reliable SMD Construction Replacement 

GENERAL INFORMATION 
I/O modules are optically isolated interfaces be
tween microprocessors and external AC and DC 
power devices. They are provided in standard 
pinouts in two sizes. Standard modules have 
mounting screws and switch up to 3.5 Amps. 
Miniature modules are current regulated and 
switch up to 3.0 Amps. Other specifications are 
shown below; where the modules differ, the 
specification for the miniature has been listed 
in parentheses. 

OUTPUT MODULES 
CONTROL CIRCUIT-Nominal voltages of 5, 
15, and 24 represent 2.5-9.0, 8(10)-18, and 15-30 
Vdc respectively. Currents are 5-39,5-18, and 
5-14 mA (maximum current at nominal voltage 
for mini is 14, 9, and 9 mAl. Average input im
pedances are 220 (300), 1 k (1.8k), and 2.2k 
(2.7k) ohms. Turn-off voltage is 1 Vdc minimum; 
reverse control voltage, 5 Vdc maximum. 

AC OUTPUT CIRCUIT -Nominal load voltages 
of 120 and 240 Vac represent 24-140 and 24-280 
Vac. Minimum blocking voltages are 400 and 
600V. Maximum zero voltage offsets are 12 (8) 
and 18 (8) volts peak; off state leakage is 2 and 
4 mA rms maximum.Turn-on and turn-off times 
are 8.3 mS. DV/DT is 3000V per uS. Surge cur
rent is 80A. On state voltage drop is 1.5V peak. 
Typical power dissipation is 1 W/A. Minimum 
power factor is 0.4. Frequency range is 25-70 
Hz. Thermal resistance is 20°C/W (25°CIW) 
typical. 12t for fusing is 35 A2S minimum. 

DC OUTPUT CIRCUIT-load voltage is 3-60 
Vdc. Clamping voltage maximum is 108 (80) 
Vdc. Typical power dissipation is 1W/A.Transient 
power dissipation is 400W at 1 mS non
recurring. Turn-on time is 75 uS (20 uS) max
imum. Turn-off time is 500 uS (40 uS) maximum. 
Off state leakage is 10 uA maximum. On state 
voltage drop is 1.2 Vdc maximum. Surge cur
rent is 5A for 1 S. 

INPUT MODULES 
LOGIC CIRCUIT-Nominal supply voltages of 
5, 15, and 24 Vac represent 3.5 (3.0)-6, 8-18, and 
15-30 Vdc respectively. Current is 13 mA max
imum. Breakdown voltage is 50 Vdc minimum. 
Off state leakage is 1.0 uA maximum. On state 
voltage drop is .45 Vdc maximum. Turn-on and 
turn-off times for the AC input modules are 20 
mS maximum. 'rum-on time for the DC module 
is 5 mS (220 uS) maximum; turn-off time is 5 mS 
(400 uS) maximum. 

AC INPUT CIRCUIT-Nominal voltages of 120 
and 240 Vacrepresent 90-140 and 180-280 Vac. 
Input currents at maximum input voltages are 
11 (8) and 6 mA rms maximum. Drop out 
voltages are 25 and 50 Vac rms minimum. 
Average input impedances are 14k (22k) and 45k 
(60k) ohms. 

DC INPUT CIRCUIT-Voltage is 3-32 Vdc. Cur
rent at maximum input voltage is 14 mA (18 mAl. 
Drop out voltage is 1 Vdc minimum. Average in
put impedance is 2k (1.8k) ohms. 

GENERAL CHARACTERISTICS 
Specifications are made at 25°C; derate with 
higher temperatues. Minimum isolation is 1010 

ohms. Dielectric strength is 4000 Vac rms. In
put to output capacitance is 6 pF Vibration is 20 
G's peak (.06" DA). Mechanical shock is 1500 
G's 0.5 mS half-sine. Operating temperature is 
-40 to + 100°C; storage, -40 to +125°C. 
Weight is 40 grams (25 grams for the miniature). 
Terminals are copper wire, tin plated. Case is 
solvent resistant thermoplastic, UL94V-0. Pot
ting is high thermal conductive epoxy. 

ALSO AVAILABLE 
AC output modules for random turn-on of 240 
Vac from 5 Vdc or with normally closed circuitry. 
DC output modules for switching 200 Vdc from 
5 Vdc. These part numbers provide non
polarized input: 70-IDC5NP switches 5 Vdc from 
10-32 Vdc or 15-32 Vac; 70-IDC15NP switches 
15 Vdc from 10-32 Vdc or 15-32 Vac; 
70-IDC24NP switches 24 Vdc from 10-32 Vdc 
or 15-32 Vac. See Grayhill catalog for 
specifications. 

ORDERING INFORMATION 

Logic 
Volts 

5 Vde 
15 Vde 
24 Vde 

5 Vde 
15 Vde 
24 Vde 

5 Vde 
15 Vde 
24 Vde 

Logic 
Volts 

5 Vde 
15 Vde 
24 Vde 

5 Vdc 
15 Vdc 
24 Vdc 

5 Vdc 
15 Vde 
24 Vdc 

120 Vae 70-0AC5 
120 Vae 70-0AC15 
120 Vae 70-0AC24 

240 Vae 70-0AC5A 
240 Vae 70-0AC15A 
240 Vae 70-0AC24A 

Part No. 
Miniature 

70M-OAC5 
70M-OACI5 
70M-OAC24 

70M-OAC5A 
70M-OACI5A 
70M-OAC24A 

DC OUTPUT MODULES-RED 

70M-ODC5 
70M-ODCI5 
70M-ODC24 

AC INPUT MODULES-YELLOW 

Input Part No. Part No. 
Volts Standard Miniature 

120 Vae 70-IAC5 70M-IAC5 
120 Vae 70-IAC15 70M-IACI5 
120 Vae 70-IAC24 70M-IAC24 

240 Vac 70-IACSA 70M-IACSA 
240 Vae 70-IACI5A 70M-IACI5A 
240 Vae 70-IAC24A 70M-IAC24A 

DC INPUT MODULES-WHITE 

70M-IDC5 
70M-IDCI5 
70M-IDC24 

STANDARD MODULE MOUNTING RACKS 

Module 
Limit 

Type of 
Connector 

Part 
Number 

4 Edge Connector 70RCK4 
8 Edge Connector 70RCK8 

16 Edge Connector 70RCKt 6 
24 Edge Connector 70RCK24 

16 
16 
16 

MINIATURE MODULE MOUNTING RACKS 

Edgen Connector 
Header Connector 

Right Angle Header 

70MRCK16 
70MRCK16H 
70MRCK16R 

For prices and discounts, contact a local Sales 
Office, an authorized Distributor, or GRAYHllL. 
Available From Your Local GRAYHlll Distributor 

EEM 1988 For manufacturers' sales offices, see yellow pages 

STANDARD PACKAGE 

1,~0~oc~~ 
~- .60 MAX. 

f 4·40 r- 1.70 --j 1 OHILLIPS 

Q 1.25 
.25 

543 2 1 ~ Jl 

~1~J40t 1--.30 ~~20 
iJ 1.10 PINS ARE 

1.30 .025 SQ. 

MINIATURE PACKAGE 

I"'" 13? ~----

TERMINAL CONNECTIONS 

Modules #5 #4 #3 #2 #1 

AC N/A OC- OC+ AC AC 
Output In In Oul Out 

DC N/A OC- DC+ OC- OC+ 
Output In In Out Out 

AC Ground Output +Vcc AC AC 
Input In In 

DC Ground Output + Vee OC- OC+ 
Input In In 

ONLY INPUT MODULES HAVE TERMINAL #5. 

MOUNTING RACKS 

70RCK16 

([," "'"(j 
UL ___________ ~ 

3.5" x 10" 

70MRCK16 

8-1465 



HEARST ENGINEERING SOFTWARE 

ICMASD ..• IC Alternate Source Directory If you've used the IC MASTER, you 
know what the Alternate Source Directory is. Engineers tell us that it's one of the most valuable sections of the 
Maste[ The Alternate Source Directory ... ASD ... is now available in floppy disk 
form. 

The electronic ASD is FAST! Just ask a question and the answer pops up in 0 

split second. 
The electronic ASD is FLEXIBLE! You con add ICs and you con add comments. 
You can add part numbers, prices, technical notes or anything else you like. 

You con customize the ASD to fit your needs and the needs of your company. 
Order the 1988 Alternate Source Directory for your AT, Xl or compatible. We'll 

send you two floppies and a very simple piece of printed documentation. Download the floppies and you're in 
business. All you need is a hard disk. 

EEMANGE ••. for engineering managers Developed by the publishers of EEMf 
Electronic Engineers Maste~ EEMANAGE is a software program designed to make life easier for engineers and 
engineering managers. 

EEMANAGE does many things: 1. Develops Bills of Materials 2. Assigns Part 
Numbers logically 3. Manages Engineering Inventories 4. Issues Purchase 
Requisitions 5. Relieves Engineering Inventories 6. Manages a Parts Storage 
System 7. Issues Engineering Change Notices 8. Interfaces with dBaselll+ 
Programs. 

EEMANAGE is completely menu driven. It is simple to understand and operate. 
Any competent secretary can be up and running on EEMANAGE in minutes. 

Order EEMANAGE for your AT, Xl or compatible. We'll send you one floppy and brief, very user friendly 
documentation. 

The basic price for ICMASD or EEMANAGE is $149.50 each and includes floppy disk(s) and complete program 
documentation. 

For immediate shipment you can order ICMASD or EEMANAGE on your VISA or MasterCard credit cord simply by 
calling Marie Botta at (516) 227-1300. 

To order by mail send your purchase order to: 

Hearst Business Communications 

645 Stewart Avenue Garden City, NY 11530 Att: Marie Botta 



4500 

REED RELAYS 
HAMLIN 

700 SERIES 3300 SERIES 

3700 SERIES 3600 SERIES 

DIMENSIONS 
700 SERIES DIP 

Dimensions in millimeters 
Inches in parenthesis 

19,5 

II (.768) .1 

~~ 
(.020) I! i 10,16 i !~ 
~ (.400) (.118) 
(,020) 15,24 

(.600) 

3300 SERIES SIP 
24,13 

I 
(.950) 

I 

0.00 ~ ~ ~ 
(,020) I 

10,16 ~I 0,50 

(.400) 
(.020) , 

20,32 
(,800) 

I 

3600 SERIES SIP 

19,05 
(.750) 

=-I~ n J 
(.020) I!! II 0,50 

---15,081---' (.020) 

I
' (.200) 'I 
. 15,24 . 

(.600) 

3700 SERIES SIP 
19,05 

I (.750) I 

-=JQ 
(.020) I J5,08L ~I 0,50 

, (.200) l (.020) 

I 15,24 I 
(.600) 

L~';~) 
7,0 

(,275) 

r-
I m 0,25 
, ----n:oiOi 
I 7,62 ' 

----I (.300) ~ 

7,62 

l(·300)r 

'~ ('3j30) -- -- ~ 

~~ 
(.010) (.118) 

5,08 

j l 1(,200) 

7,62 m 
(.3~Lf:~ 

O,251~ 
(.010) (,118) 

7,0 

j l(·275), 

~ C.2~~ 

O'2511~ (.010) (.118) 

RELAYS 4500 

HAMLIN INC. 
612 East Lake Street. Lake Mills, WI 53551 
Phone 4141648-2361. FAX 414/648-5244 
TWX 910/260·3740 

700 SERIES DIP 
Contact Contact Model 

Fonn Ratina Number 
721AOSOO 

lA lOW 721 A0510 
DRY 0.5A 721Al200 

SPST· NO 200V 721A1210 
1721A2400 
1721 A241 0 
721C0500 

lC 3W 721C0510 
DRY 0.25A 721Cl200 

SPST·CO 175V 721C1210 
721C2400 
721C2410 
722AOSOO 

2A lOW 722A0510 
DRY 0.5A 722A1200 

DPST·NO 200V 722A1210 
722A2400 
722A2410 
731AOSOO 

lA 50W 731 A0510 
MERCURY 2.0A 731Al200 
SPST·NO 500V 731A1210 

731A2400. 
731A2410 
751AOSOO 

lA lOW 751 A051 0 
SPST·NO 0.5A 751Al200 

HIGH 300V 751A121Q 
VOLTAGE 51A2400 

751 A241 0 

3300 SERIES SIP 

Contact Contact Model 
Fonn Ratina Number 
1A lOW t3621 A0500 

SPST·NO O.5A i3621A1200 
DRY 200V 621A2400 
lA lOW 621 A0520 

SPST·NO O.5A 621A1220 
COAX SCREEN 200V ru;21A2420 

3700 SERIES SIP 

lA 
SPST·NO 

DRY 

List 
Coil Coil Price 

Diode VdcNom Ohms±l~ 1·24 

· 5 500 $3.38 
Yes 5 500 3.85 

· 12 1000 3.60 
Yes 12 1000 405 

· 24 2150 4.28 
Yes 24 2150 4.73 

5 2Il 5.85 
Yes 5 .200 608 

12 500 6.08 
Yes 12 200 630 

· 24 2000 6.53 
Yes 24 2000 6.75 

· 5 200 4.95 
Yes 5 200 518 

· 12 500 5.63 
Y..,. 12 500 6.08 

· 24 2150 6.08 
Yes 24 2150 6.58 

· 5 55 7.88 
Yes 5 55 8.10 

· 12 300 8.10 
Yes 12 300 8.33 

· 24 1100 833 
Yes 24 1100 8.55 

· 5 500 4.50 
Yes 5 500 4.95 

· 12 1000 4.95 
Y!I$ 12 1000 5.40 

· 24 2150 540 
Y..,. 24 2150 5.85 

List 
Coil Coil Price 

Diode VdcNom. OhmS+1Il"A 1·24 

· 5 500 $4.28 

· 12 1000 473 

· 24 2150 5.18 

· 5 200 5.63 

· 12 500 6.08 

· 24 1500 6.53 

lA SOW 

SPST· NO 2.0A ~~~~~t=t;~~~~:t~~1 
MERCURY 500V ~~~~""""+-~-II-~~-t-~ 

lA lOW 

SPST· NO 0.5A ~~~:t-:~+-~-i-~~-+'~ 
HIGH VOLTAGE 300V ~~~~~t~=~~~:t~ 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1467 



SINCE 1976 

DIP SERIES 

SIP SERIES 
FEATURES 

• De-activated rhodium contacts. 
for stable contact resistance. 

• Standard TO-116 Terminal Grid fits all 
standard DIP sockets. 

• Interface directly with RTL, DTL, 
TTL, HTL logic. 

• Molded epoxy package for 
environmental immunity. 

• Automatic insertion compatible. 

• Relay testing services test report 
available. 

DIMENSIONS 

DIP STYLE 
14 13 9 8 

I:: :: I 
1 2 .75 6 7 51 
~"~-~ :I~~ 

(O~I I I 10.16 I I 18.9 ma"l 
2.54 

SIP STYLE 
Mold Mark Pin 1 

±.015 
(.38) 

1- .800 MAX. I 
(20.3) 

I 

DIP AND MINI SIP SERIES 

DIP CHARACTERISTICS 

Nominal Must 
Conta.t Part Volla.o Operate 

Form Number (V) (V) 

051A05(0)* 5 3.75 

1A 051A12(0) 12 9.0 

D51A24 (0) 24 18.0 

052A05 (0) 5 3.75 

2A 052A12 (0) 12 9.0 

052A24 (0) 24 18.0 

051C05 (0) 5 3.75 

1C 051C12 (0) 12 9.0 

051C24 (0) 24 18.0 

* (D) optional clamp diode 

SIP CHARACTERISTICS 

F41A05 5 3.75 
1A 

F41A12 12 9.0 

ENGINEERING DATA 

1A.2A 

Operate time 0.5msec max. 
Release time 0.2msec max. 
Bounce time 0.5msec max. 
Contact resistance Dip: 150mo max. (initial) 

Sip: 0.100 max. 
Contact ratings DC10VA max. 

DC100V max. 
DC1.0A max. (carry only) 
DCO.5A max. (switched) 

Must 
Roloaso 

(V) 

0.5 

1.2 

2.4 

0.5 

1.2 

2.4 

0.5 

1.2 

2.4 

0.5 

1.2 

Life expectancy 50 x 106 operations at signal level 
3 x 106 full rated load 

Breakdown voltage DC250V across open contacts 
DC500V between coil and contact 

Insulation resistance 1090 min. 
Vibration 20G (10 -- 2000Hz) 
Thermal shock -55 __ 105°C 
Moisture resistance 60°C-90% 240 hours 
Terminal strength 225g 
Operating temperature -40 -- 85°C 
Storage temperature -55 __ 105°C 

Operations 200 x 106 low level 

EXCLUSIVE AGENT FOR <€l> REED RELAYS IN USA AND CANADA 

OKI 
electric 
industry 
company. ltd . 

Coli Clr.uit 
Reslstan.o Scbomatl. 

(Ill (Top vilw) 

500 14 13 9 8 

800 ~ 
2000 1 2 6 7 

140 14 13 9 8 

~ 400 

--~ 
1300 1 2 6 7 

200 14 13 9 8 

500 }~l 
1500 1 2 6 7 

500 

~ 800 

1C 

0.5msec. max. 
0.2msec max. 
2.0msec max. 
150mo max. (initial) 

150mo max. (initial) 

DC3VA max. 
DC30V max. 
DCO.5A max. (carry only) 
DCO.25A max. (switched) 
30 x 106 operations at signal level 
1 x 106 at full rated load 
DC200V across open contacts 
DC500V between coil and contact 
1090 min. 

20G (10 -- 2000Hz) 
-55 __ 105°C 

600 C-90% 240 hours 
225g 
-40,.., 85°C 
-55 --105Co 

HASCO COMPONENTS. INC. / 247-40 JERICHO TPKE .. BELLEROSE VILLAGE. NY 11001 / (516) 328-9292 TWX: 710-582-5750 FAX: 516-326-9125 
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4500 

HAscn~ 
COMPONENTS INC. 

SINCE 1976 

SURFACE MOUNT REED RELAY SMR 

CHARACTERISTICS 

SMR REED RELAYS 

STRUCTURE (External Dimensions) 

) r: FORM 1A 

I 0.24 I 1 __ 0.75 MAX. I -MAX:-

£, 71i 8 ~ ~ 1-0.2-1 
.700 --I: 

Must 
Nominal Operate 

Contact Part Voltage (V) 
Form Number (V) (at 20·C) 

1A RRH51A05 (D) 5 3.75 

RRH51A12 (D) 12 9.0 

2A RRH52A05 (D) 5 3.75 

RRH52A12 (D) 12 9.0 

lC RRH51C05 (D) 5 3.75 

RRH51C12 (D) 12 9.0 

ENGINEERING DATA 
1A 

Operate time O.Smsec max. 

Release time 0.2msec max. 

Bounce time 0.5msec max. 

Contact resistance 150mO max. (initial) 

Contact ratings DC10VA max. 

DC100V max. 

Continuous Must 
Voltage Release 
(MI' V) (V) 

10 0.8 

20 1.2 

10 0.8 

20 1.2 

10 0.8 

20 1.2 

2A 

O.Smsec max. 

0.2msec max. 

0.5msec max. 

150mO max. (initial) 

DC1VA max. 

DC24V max. 

OKI 
electric 
industry 
cOInpany.ltd. 

Coli Resls· 
tance (0) Circuit 
±10% Schematic 

(at 20·C) (Top view) 

5 10 
500 

::~ 800 
1 6 

5 10 
140 

3~8 
400 

1 6 
5 10 

200 

:~~8 500 
1 6 

1C 

0.5msec max. 

0.2 0.2msec max. 

2.0msec max. 

150mO max. (initial) 

DC3VA max. 

DC30V max. ) ~r FORM 2A DC1.0A max. (carry only) DCO.3A max. (carry only) DCO.5A max. (carry only) 

) g:O FORM 1C 

I-"" .... ~. t: 
£, J~i ~ 
[:- .700 ---I O. 

Life expectancy 

Breakdown voltage 

Insulation resistance 

Vibration 

Thermal shock 

Moisture resistance 

Terminal strength 

Operating temperature 

Storage temperature 

DCO.4A max. (switched) DCO.1A max. (switched) 

50 x 10' operations at 50 x 10' operations at 
signal level signal level 

3 x 10' at full rated load 1 x 10' at full rated load 

DC250V across open DC250V across open 
contacts contacts 

DC500V between coil DC500V between coil 
and contact and contact 

10'Omin. 10'Omin. 

20G (10 - 2000Hz) 20G (10 - 2000Hz) 

-55 _ 105°C -55 _105°C 

600 C·90% 240 hours 600 C·90% 240 hours 

2259 2259 

-40 - 85°C -40 _ 85°C 

-55 _105°C -55_105°C 

EXCLUSIVE AGENT FOR <€s.i> REED RELAYS IN USA AND CANADA 

DCO.2A max. (switched) 

30 x 10' operations at 
signal level 

1 x 10' at full rated load 

DC200V across open 
contacts 

DC500V between coil 
and contact 

10'Omin. 

20G (10 - 2000Hz) 

-55_105°C 

600 C·90% 240 hours 

225g 

-40 _ 85°C 

-55 _105°C 

HASCO COMPONENTS, INC. / 247·40 JERICHO TPKE., BELLEROSE VILLAGE, NY 11001 / (516) 328·9292 TWX: 710·582·5750 FAX: 516·326·9125 
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4500 

HAseo 
COMPONENTS INC. __ --.oJ 

SINCE 1976 

STANDARD FORM 1A 1 INCH X .1 INCH 
REED RELAY RRH SERIES 

r- 1
,
00-n (2S.4) (1.3) 

0.1 

d=m up., 
.20 ~ 

(S.08) 1 I 
• (28)--------1 

FORM 1A, 1C 

SPECIFICATIONS COIL RATINGS 
Nominal 

Contact Voltage 
Form Part Number (V) 

RRH1AOS S 

1A RRH1A12 12 

RRH1A24 24 

RRH2AOS 5 

2A RRH2A12 12 

RRH2A24 24 

RRH1COS 5 

lC RRH1C12 12 

RRH1C24 24 

CHARACTERISTICS 
Contact Form 

lIem 

Contact resistance 

Operate time 

Bounce lime 

Release time 

Operating I Mechanically 
frequency I Electrically 

Insulation resistance 

Service life I Mechanically 

I Electrically 

Carry current 

Breakdown voltage l 
I 

Ambient temperature 
Minimum per·missible load 

r(11)1 

~~S) 
0.14 
(3.S) 

---..L 
0.02 
(0.6) 

Unit: Inch(mm) 

SAME DAY SAMPLES 

1.00 (1.5S) 0.14 

0.1 1(2s.4)1 r- h 3•S)1 
~rn rnl ~I T ~~~~r ~) 
~O ~4 

(7.6) ~(28.5) .1 ro~ ~) 

FORM2A 

METAL COVER AVAILABLE 

Coil Resist· Rated Continuous 
ance (!) Current Voltage Circuit 
±10% (mA) (Max V) Schematic 

500 20 10 

1000 15 20 : ~ /~ 
2200 10.90 28 

140 14 10 

~:= 500 15 20 

21510 12 28 

2S0 20 10 : ~ SOO lS 20 
, : 

2200 10.90 28 

lA,2A 1C 

lS0m!) max. lS0m!) max. 

O.Smsec max. 1.0msec max. 

O.Smsec max. 2.0msec max. 

0.2msee max. 0.2msec max. 

100 operations/sec. SO operations/sec. 

10 operations/sec (under rated load) 

100M!) min. (at 2S0 VDC) SOM!) min. (at 100 VDC) 

100,000,000 operations min. 50,000,000 operations min. 

10,000,000 operations min. 2,000,000 operations min. 

0.5A max. 0.25 max. 

DC 2S0V across open contacts DC 200V across open cotnacts 

DC SOOV between coil and contract DC SOOV between coil and contract 
-20 _ eooc 

100m VDC lalLA 

CUSTOM PACKAGING WITH SPECIAL REEDS AVAILABLE 

HASCO COMPONENTS, INC. / 247·40 JERICHO TPKE., BELLEROSE VILLAGE, NY 11001 / (516) 328-9292 TWX: 710-582-5750 FAX: 516·326·9125 
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4500 

HAsec h 
COMPONENTS INC. I'~ 

SINCE 1976 

RELAYS 4500 

RELAYS 

DPDT-DIP or PC STANDARD or SENSITIVE HAS 112/HS 212 RELAY 

~3; 
HIS Ilt $ DC l4 

FEATURES 
• Available fully sealed or "semi" sealed. 
• Employing 16 pin, IC spacing. 
• Low profile for tight spacing. 
• Coil voltages: 5, 6, 9,12,24 & 48 from stock. 
• Compatible and competitive! 
• FCC Pt 68 available. 
• Sensitive available. 
• Thinner option available. 
• Bifurcated contacts. 
• Nitrogen sealing available. 
• In stock! 

SCHEMATICS 

DIMENSIONS 
.395 +.0079 

(10 +0.2) 

_.787 ±.OOB ____ 
(20.±0.2) 

~0079 t 2) 

.440 + 
(11 + 
.138 
(3.5) L 

0.300 0.200 0.200 
(7.621 (5.08) (5.08) 

For sealed unit specify "S" 
For Pt 68 specify (2) 

Operate and Release Time 
For 212 24V Relays 

10 '-;M=:.""I.-;-,I.-:-I :-::H=S 7Z1=Z":'Z47::V""::"'--'---' 
(NOII.clude conl.cl bcun=,e"')+-_-f_--I 

I-,----~'k. Contac .. -
~ Gr+-+-_I---t-_Break Cont.ct.~ 

!4 
I!! 
;::2 

0 

0 
0 

10 
90 

.. 8 
~7 

-E 80 
e50 
~40 
::'3 
li20 
"10 

0 

o 

Temperature Rise 
Of Coil 

MII.,lal: HAS 1112 24V, HS 212 24V 
f--.I Tl 

I 1--1' 
Vf 

- Yl. ' 

: ~::1;~2 tyP'\ V 
~ R811.a ! I I 

(farI21~~ I 
[I,' 1 typo) I I 
o 0.2 0.4 0.6 O.B 1.0 1.2 

Applied powor (W) 

MOUNTING HOLE 
LAYOUT 

0.300 
(7.62) ~~'100 ~-1(2.54) 
(Unil: inch (mm» ~ 

.100 
(2.54) 

10 

Operate and Release Time 
For HAS 112 24V Relays 

i 6t-----t--t--+-
g 
04 
E 
;:: 

2 

o~~~~~~~~~~ 
o 0.2 0.4 0.6 O.B 1.0 1.2 

> 

~ 
1 

Appll.d power (WI 

FCC 1500V Surge 
Test Wave Form 

, 

I , 

I 

~PS 
,~60 4' J 

''-'-

COIL RATINGS FOR STANDARD HAS 112 
Coli Pick· Drop· Nom. 

Relay Conlacl Nom. Resist. Hom. Up Oul Max. Pwr (WI 
Code Arrange· Volt. (0 Curro Voll. Vall. Voll. Cons'p· 
(V) ment (VDC) ±ID%) (mA) (VDC) (VDC) (VDC) tlon 

HAS-112-5 5 45 111.0 3.5 0.5 7.0 
HAS-112-6 DPDT 6 66 90.9 4.2 0.6 8.4 
HAS-112-9 (2 9 140 64.3 6.3 0.9 12.6 Approx. 

HAS-112-12 Form C) 12 280 42.9 8.4 1.2 16.8 0.56 
HAS-112-24 24 1070 22.4 16.8 2.4 33.6 
HAS-112-48 48 3900 12.3 33.6 4.8 67.2 

Dala Measured at 20°C. 

COIL RATINGS FOR SENSITIVE HS 212 
Coil Pick· Drop- Hom. 

Relay Conlact Nom. Resisl. Nom. Up Oul Max. Pwr (WI 
Code Arrange· Volt. (Il Curro Voll. Voll. Voll. Cons·p· 
(V) menl (VDC) ±ID%) (mA) (VDC) (VDC) (VDC) lion 

HS-212-5 167 29.9 3.5 12.5 0.15 

HS-212-6 DPDT 6 240 25.0 4.2 15.0 0.15 
HS-212-9 (2 9 540 16.7 6.3 22.5 0.15 
HS-212-12 Form C) 12 960 12.5 8.4 30.0 0.15 
HS-212-24 24 2880 8.3 16.8 51.6 0.2 

HS-212-48 48 7680 6.3 32.6 84.0 0.3 

As for the resistance value, pull-in voltage and drop-out voltage, they show 
the value at ambienl tempe,ature, 20°C, and the tolerance is ±10%. 

RATING PERFORMANCE 
Specifications Note 

Nominal Voltage 5,6,9, 12,24, 
48 VDC 

Nominal Power 0.56W 
Coil Consumption 

Pick-up Voltage 70% of nominal 
voltage 

Drop-out Voltage 10% of nominal 
voltage 

Conlact DPDT, 2 Form C 
Arrangemenl 

Conlact Material Gold-clad, Ag-Pd 
alloy 

Contacl 100 mO at initial value 
Contact Resistance 

Max. Swilching DC30W/AC 
Power 60 VA 
Max. Switching 125 VDC/AC at resistive load 
Voltage 
Max. Switching 1.25 ADC/AC 
Currenl 
Operate Ti me Approx. 3 mS at nominal 

Release Time Approx. 2 mS vollage 

Time Bounce Time 0.5 to 2.0 mS no bounce in 
(Operating) break conlact 
Bounce Time 1.5 to 3.5 mS no bounce in 
(Releasing) make contcat 

Insulation 1000 MO at 500 VAC, 
Resistance 25°C, 50% 

relative humidity 

Dielectric 500VAC 1 minule is al 
Strength 25°C, 50% 

relative humidity 

Vibration 1.55 mm DA, 
Resislance 10 - 55 Hz 
Temperature -40'C -+85'C 
Range 

Mechanical Life 10 x 10' times 

Life Electrical Life 5 x 10' limes at 24 VDC, lA, 
resistive load 

Weight 5g 

HASCO COMPONENTS, INC./247-40 JERICHO TPKE., BELLEROSE VILLAGE, NY 11001 / (516) 328-9292 TWX: 710-582-5750 FAX: 516-326-9125 
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4500 

HAscn4 
COMPONENTS INC. 

SINCE 1976 

4PDT-HAS 124 FLATPACK 

FEATURES 
• Voltages - 5, 6, 12, 24 and 48. 
• Bifurcated contacts. 
• Fully sealed versions are in stock. 
• Form 0 available. 
• Nitrogen filled. 
• FCC Part 68. 
• In stock! 

SCHEMATIC 

DIMENSIONS 

80 

711 
G 
!!...80 

.~50 
~ 40 

5 
i 20 ... 

10 

0 

5 

5 

\
_1.20 _\ 

(30.5) 

Unit: inch (mm) 

• Temperature Rise of coli (1) 

I ~ 

I ~'\.~ ,/ 

t- t-- t--.l<o~\~ / ,,<IY V O 
--- --iY 
--- -pr[ 

Rating 

i I c,. .--C~ 0.2 0.40.6 D.8 1.01.2 1.4 
Applied powe, (w) 

• Operate/Release Time 

~.II.I 
(Not Including contact bounce) 

--

\ Operale lime 

r-..il 

+--
~eJetlme 

-

0.5 1.0 1.5 2.0 
Applied powe, (W) 

I 

MOUNTING HOLE 
LAYOUT 

• Temperature rise 01 coli (2) 

1~ ----r,r- -
/ ki:"0.75W 9.75W 

// k r-
O.SW 

11:'1 " /' 
~ - No current on contact 

'T2~ currentl on font~ct 

10 20 30 40 50 
Time (minutes) 

• FCC 1500V Surge Test Wave Form 

Ii ~ 
""", 

L r--- I---t--- :10,uS 
f- --L 

1160/.<8 

COIL RATING 

Relay 
Code 

Contact 
Arrange

meat 

Data measured at 20°C, -measured at 40°C. 

RATING PERFORMANCE 
Specifications 

Nominal Voltage 5, 6, 9. 12, 24, 
48 VDC 

Nominal Power 0.48W 
Coil Consumption 

Pick-up Voltage 70% of nominal 
voltage 

Drop-out Voltage 10% of nominal 
voltage 

Contact 4 PDT, 4 Form C 
Arrangement 

Contact Material Gold-Clad, Ag-Pd 
Alloy 

Contact 100 mfl 
Contact Resistance 

Max. Switching DC 60W, AC 
Power 60 VA 
Max. Switching 110 VDC/AC 
Voltage 

Max. Switching 2A DC/DC 
Current 
Operate Time Approx. 10 mS 
Release Time Approx. 5 mS 

Time Bounce Time o to 3.5 mS on 
(Operating) Operate 

Bounce Time 1 to 5 mS on 
(Releasing) Release 

Insulation 1000 M(J 
Resistance 

Dielectric 750 VAC 
Strength 

Vibration 1.5mm DA 
Resistance 10_55Hz 

Temperature -400C _ +700C 
Range 

Mechanical Life 100 x 10' times 
Life Electrical Lile 3 x 10' times 

Weight 15.5 9 

Nom. 
Pwr (WI 
Conl',

tloa 

Note 

nominal voltage 

48V 

crossbar type, 
bifurcated 
contact 

at initial value 

at resistive load 

at nominal 
voltage 

no bounce in 
break contact 

no bounce in 
make contact 

at 500 VAC, 
25°C, 50% 
relative humidity 

1 minute at 
25°C, 50% 
relative humidity 

at 30 VDC, 1 A. 
resistive load 

HAS CO COMPONENTS, INC. / 247-40 JERICHO iPKE., BELLEROSE VILLAGE, NY 11001 I (516) 328-9292 TWX: 710-582-5750 FAX: 516-326-9125 

8·1472 For manufacturers' sales offices, see yellow pages EEM 1988 



4500 RELAYS 4500 

RELAYS HAscn~ 
COMPONENTS -NC. 

SINCE 1976 

SPDT-1 AMP DIP OR PC RELAY-STANDARD or SENSITIVE HAS 111/211 

FEATURES 
• Small size 1A switching capacity. 
• Available semi or fully sealed. 
• Voltages 1.5-48 volts available. 
• Hi-quality, yet inexpensive. 
• FCC Pt 68 available. 
• Nitrogen seal option. 
• In stock! 

o 62 MAX Internal Connections r (1 :57) 'j (Bottom View) 

IiJ4MAX·n 

~(11'2) H 1 

:;~ l~ "gl. ~ t1 :~.ll' I. '(~"'" .1 I 
(2.54) 0.43 MAX. (10.9) Drilling Plan 6-'" a'fi)9 hole 

Specifications subject to change without notice. 0.1 
Unit: inch (mm) (2.54) 

For sealed unit specify "S" ~-kI~H--l--+-~-

6 

6 

.,4 
g 

~ 2 
;:: 

Operate and Release Time for HAS Relays 

I (not Including contact bounca) I I I 

I I I --- ~r~~t ~~~~~\ 
'\ Operate Time I· T 

, ' Jt-kl I II 
''i-{'' j t 

I I Release Time 
0.2 0.4 0.6 0.8 1.0 1.2 

Applied Power (WJ 

Operate and Release Time for HS 
(High Sensitivity) Relays 

~MIUdlng contact bounce) I 

I I --- :::a~ ~~~':a~\ 
\ ""'Operate Time I . i 

,Jl---l I I 
1---L -

Releasll Time I , 
0.1 0.2 0.3 D.4 0.5 0.6 

Applied Power (W) 

0.1 
(2.54) 

Temperature Rise 01 Coli FCC 1500V Surge Test Wave Form 
100 

GI8 
~ 

0 

'~160 
r; 
1140 

---- -

~ 

/ 
--/ I 

E 
~120 r--;< / IRating 

Rating', (Type 111) 
(Type:' I 

I o 211) : 
0.2 0.4 0.6 0.8 1.0 

Applied power (W) 

! 

[> " 
co ~ 
:ll "'h. l-

-----f- lO ILS 
f- I 

~4-

~ 

COIL RATINGS FOR STANDARD MODEL HAS 111 
Coli Plck- Drop- Nom. 

Contact Nom. Resist. Nom. Up Out Max. Pw'(W) 
Arrange- Volt. (0 Curro Volt. Volt. Volt. Cons'p-

Relay Code ment (V) ..... ,0%) (mA) (V) (V) (V)" tlon 
HAS-III-3 3 20 150 2.1 0.3 3.3 

HAS-ll'-5 5 56 89.3 3:5 0.5 5.5 

HAS-l"-6 SPOT 6 BO 75 4.2 0.6 6.6 Approx. 

HAS-ll'-9 (1 Form 9 180 50 6.3 0.9 9.9 0.45 
HAS-II'-12 C) 12 320 37.5 8.4 1.2 13.2 
HAS-111-24 24 1280 lB.8 16.8 2.4 26.4 
HAS-II'-48 48 5120 9.4 33.6 4.8 52.B 

COIL RATINGS FOR SENSITIVE MODEL HS 211 
Coli Plck- Drop- Nom. 

Contact Nom. Resist. Nom. Up Out MIL Pwr (W) 
Arrange- Volt. (0 Curro Volt. Volt. Volt. Cons'p-

Relay Code ment (V) ±10%) (mA) (V) (V) (V)" 1100 

HS-2"-3 3 45 66.7 2.1 0.3 4.8 

HS-2"-5 SPOT 5 120 41.7 3.5 0.5 8.0 

HS-21'-6 (1 Form 6 180 33.3 4.2 0.6 9.6 Approx. 

HS-21'-9 C) 9 400 22.5 6.3 0.9 14.4 0.20 

HS-21'-'2 12 700 17.1 8.4 1.2 19.2 
HS-211-24 24 2800 8.6 16.B 2.4 38.4 

Data measured at 2()OC, "measured at 40°C. 

RATING PERFORMANCE 
Specifications Note 

Nominal Voltage 1.5, 3, 5, 6, 9, 12, 
24,48 VDC 

Nominal Power 0.45W 
Coil Consumption 

Pick-up Voltage 70% of nominal 
voltage 

Drop-out Voltage 10% of nominal 
voltage 

Contact SPOT, 1 Form C 
Arrangement 

Contact Material Silver-Palladium 
(Gold overlay) 

Contact Max. 100 mO at initial value 
Resistance 

Contact Max. Switching DC 30W/AC 
Power 60 VA 

Max. Switching 60 VDC/120 VAC at resistiVe load 
Voltage 

Max. Switching lA DC/AC 
Current 
Operate Time Approx. 2 mS at nominal 
Release Time Approx.l mS voltage 

Time Bounce Time Max. 2 mS no bounce in 
(Operating) break contact 

Bounce Time Max. 7 mS no bounce in 
(Releasing) make contact 

Insulation Min. 100 MO at 500 VDC 
Resistance 

Dielectric 500 VAC 1 minute 
Strength 

Vibration 1.5 mm DA 
Resistance 10-55Hz 
Temperature - 250C _ + 55°C 
Range 

Mechanical Life 500 x 1()4 times 

Electrical Life 50 x 10' times at 24 VDC, lA 
Life resistive load 

10 x 10' times at 120 VAC, 
0.5A, reslatlve 
load 

Weight Approx. 4 g 
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RELAYS 4500 

SINCE 1976 

SPOT 3,6 OR 10 AMP RELAY 
SS0106P RELAY SERIES 

22 
~(0.87) 

2.15 __ 
(0.08) 

.--5.08 (0.2) 

• t 
7.62 (0.3) 

-~ 

1,1 ~ 

1 127 5.08 
-(o.i;) - iii.2i 

MOUNTING HOLES 
(BOTTOM VIEW) 

If 
Ii 
II 
, 

II 
I! 
IL.: .. 1-f-- .. l-I-

.. 

.. 

1 __ 16•8 _1 
(0.66) 

1 ,;:-. r .,1'r-CTIlr--.:::lntr ...... 

t(0.14)ll) 3.5+ 

: 

I 
: 

I 
: 

W 

1.3 __ I~ .. 3.62 .... 
(0.05) (0.2) (0.3) 

TERMINAL ARRANGEMENT 
(BOTTOM VIEW) 

I~I __ 12.7 _I 1_2.54 
(0.2) (0.5) (0.4) 

·Hole Ola 10 be 1.0 - 1.2 (0.039 - 0.047) 

Unit: Inch(mm) 

MAXIMUM LOAD RATINGS (Resistive) 

~ Type AC 125V AC 250V DC30V 

SSD 103PH 3A 2.SA 3A 

SSO 10SPH06 SA6 3A SA 

SSD 110PH lOA 5A lOA 

RELAYS 

FEATURES 
• Highly reliable, Jow cost 
• Miniature size (16.B x 22 x 14.Bmm) 

& large switch capacity up to 10A 
• High dielectric strength type 
• Printed circuit terminals, 

fits grid with 2.54mm 
• In stock 

SAME DAY SAMPLES 
SPECIFICATIONS 

CONTACT OAT A 
Arrangement: 1 Form C (SPOT) 
Material & Rating: Silver, gold flash: 3A at 24VDC or 120VAC, 

1.5A at 240VAC, resistive 
Silver Cadmium oxide, silver flash: 6A at 24VDC or 120VAC, 

3A at 240VAC, resistive 
Special alloy, silver flash: 10A at 24VDC or 120VAC, 

SA at 240VAC, resistive 
Max. operating Voltage: 250VAC & 12SVDC 
Min. permissible load (reference value): Silver contact: SVDC, 

1mA 
Othe r contact: 5VDC, 100mA 
Service life: Mechanical: 20 Million operations 
Electrical: 100,000 operations min. at rated load 

COIL DATA 
(See coil data chart) 
Voltages: From 3V to 24V 
Power (at 20°C): Nominal: 0.45 watt 

GENERAL DATA 
Contact resistive: 50 m ohm Max. 
Operate time: Approx. 6 ms (at nominal voltage) 
Operate bounce time: Approx. 2 ms 
Release time: Approx. 2 ms 
Release bounce time: Approx. 4 ms 
Insulation resistance: More than 100 M ohm at DC SOOV 
Dielectric strength: 750VAC (50/60 Hz), between open contact; 

2000VAC (50/60 Hz), between coil & contact 
Vibration: 1.Smm double amplitude, 10 to 50 Hz 
Shock: 100m/sec2 (approx. 10 G's) 
Operation frequency: Mechanical: 1B,000 operations/hour 
Electrical: 1 ,BOO operations/ hour (under rated load) 
Temperature range: -30°C to +BSoC. 
Temperature rise: Less than 35 deg. 
Humidity: 45° -BS% RH 
Approximate weight: 10 gr. 

COIL RATINGS 
Coli 

Resistance 
Nominal in Ohms, 

Coli ±10% 
Voltaga at200 C 

3VDC 20 
5VDC 56 
6VDC 80 
9VDC 180 

12VDC 320 
24VDC 1150 

TO ORDER: 
FULLY SEALED 
SSD103PH: 3 AMP 
SSD1 06PH: 6 AMP 
SSD110PH: 10 AMP 

Must 
Operate 
Voltage 
at200 C 

less Ihan 75% 
of nominal 

voltage 

Must 
Releua 
Voltage Maximum 
at200 C Voltage 

More than 10% 130% of 
of nominal nominal 

voltage voltage 

HASCO COMPONENTS, INC. / 247-40 JERICHO TPKE., BELLEROSE VILLAGE, NY 11001 / (516) 328-9292 TWX: 710-582-5750 FAX: 516-326-9125 
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4500 RELAYS 4500 

H45cn ,4 
COMPONENTS INC. 

RELAYS 
SINCE 1976 

LT MINIATURE POWER RELAYS SPDT 3,5 & 10 AMP 

SOB/TV·S 
924 
eSA 

LT DIMENSIONS 

I 0.89 
i (22.6) 

(Q.9S) 

lUrs· 
(24.1) 0.14 1-0.95 ---.l...J 0.14 

(3.8) I . (24} I I (3.8) 

Unit: inch (mm) (Shorter height available) 

CIRCUIT DIAGRAM AND MOUNTING 

Bottom View f .12rS-</> 1.5 

-+-
I 

, I I 12.1 

+'i:B 
2.5 

ORDERING INFORMATION 

LT IC 
If' 

C:SPDT 
B: SPNC 
A: SPNO 

5 
T 

3 = 3 amp 
5 = 5 amp 

10 = 10 amp 

For lower height model use SLT 

xxv -r 
5 = 5V 
6 = 6V 
9 = 9V 

12 = 12V 
24 = 24V 
48 = 48V 

FEATURES 
• Miniature, lightweight relay which requires less mounting 

space. 
• UL 508/TV-5 available. 
• High reliable relay with dielectric strength, 2000V which 

employs the specific construction. 
• Economical and favorable price for simple construction. 
• Fully sealed. 
• In stock for most voltages and amps! 

GENERAL CHARACTERISTICS 
Ambient Temperature: -20 to +60°C (not to freeze). 
Ambient Humidity: 45 to 85% (not to be dewy). 
Operating Time: Less than 20 mS. 
Release Time: Less than 20 mS. 
Contact Resistance (at initial): Less than 100 milliohms at 

6V DC, lA. 
Insulation Resistance: 500V DC, more than 100M Ohms. 
Dielectric Strength: Between contacts: 500V AC (50/60 Hz) 

1 minute - Between coil and contact; 2,000V AC 
(50/60 Hz) 1 minute. 

Vibration: 6G (10 to 55 Hz). 
Shock: lOG. 
(The above mentioned values are at normal temperature and humidity.) 

CHARACTERISTICS 
Power Consumption: Approx. 0.36W to approx. 0.5W. 
Temperature Rise: Less than 40 deg. after applied max. 

continuous voltage. 

COIL RATINGS 
Rated Voltage (V) DC6 DC9 DC12 

Rated Current (rnA) 60 40 30 

Coil Resistance (n) 100 225 400 

DC24 

15 

1600 

• Coil rated current tolerance IS +15%, -20% at ambient temp. of 20oC. 
• DC 5V coil rating also in stock. 

MAXIMUM LOAD RATINGS 
Type Load Voltage AC 12SV DC 24V 

3A Resistive (cos</>= 1) 3A 3A 

Inductive (cos", = 0.4 T = 7 ms) 1.2A 1.2A 

SA Resistive (cos", -1) 5A 5A 

Inductive (cos", - 0.4 T - 7 ms) 2A 2A 

lOA Resistive (cos", -1) 10A 10A 

Inductive (cos 1> - 0.4 T - 7 ms) 4A 4A 

SPECIFICATIONS 
Maximum Continuous Voltage: 115% of rated voltage at 20°C. 
Operating Voltage: Less than 80% of rated voltage at 20°C. 
Opening Voltage: More than 10% of rated voltage at 20°C. 
Coil Temperature Rise: L T lC 3/LT lC 5-Less than 50°C 

at rated voltage. L T 1 C 10-Less than 60°C at rated 
voltage. 

Initial Contact Resistance: Less than 100 mn (lA 6V DC). 
Insulation Resistance: More than 100 Mn (500V DC). 
Dielectric Strength: Between coil and contact - AC 1500V for 

1 minute. Between contacts - AC 750V for 1 minute 
Electrical Life: More than 100,000 operations at rated voltage. 
Mechanical Life: More than 5,000,000 operations. 
Contact Material: L T 1 C 3 - Gold plated over silver 

LT lC 5 and LT 1C 10 - Silver alloy. 
Operating Temperature: LT lC 3/LT 1C § - 30°C _+200 C. 

LT 1C 10 - 30°C _ +50°C. 

* Available up to 4000V DC. 
HAseo COMPONENTS, INC. / 247-40 JERICHO TPKE., BELLEROSE VILLAGE, NY 11001 / (516) 328-9292 TWX: 710-582-5750 FAX: 516-326-9125 
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4500 RELAYS 4500 

HAscn/~ 
COMPONENTS INC. 

SINCE 1976 

HAT-901 SERIES HEAVY DUTY 

MECHANICAL SPECIFICATIONS 

r .970 1 (24,6) 
MAX. 

1'2·!."11 (30,5) 

~ 

.025 X .025 
(0,63 X 0,63) 

TERMINALS 

.945 X .045 
(1,14 X 1,14) 

TERMINALS 

WIRING DIAGRAMS 

l '6~1 (15,7) 
MAX. I (l.~g) MAX. 

eB 
PC BOARD LAYOUT 

VIEWED TOWARD TERMINALS 

r:-
~g~ i:g~~) DIA. (PLC'S) 

.300 
(7,6) 

L __ . ---n 
~f---:;r .9001.000 
T I (22,84)(25,38) 

(10,2) I .400 rIT t ~ 
I 111'---

150 I ' I ~ .043 ±.003 
(3,S1\ -j III (1,09 ±,076) 

~.3501..-2-
(8,88) I; 

(1t~~) 1 r-;-~' 
.700 

(17,77) 

PIN VIEW 

1 FORMA 
(SPST-NO) 

1 FORM B 
(SPST-Nq 

1 FORM C 
(SPDll 

RELAYS 

GENERAL SPECIFICATIONS 
Max. continuous rated voltage: 110% of nominal Voltage. 
Pull-In voltage: 75% of nominal voltage. Max @ 25°C. 
Drop-Out voltage: 10% of nominal voltage. Min @ 25°C. 
Contact Resistance: 20 mO max. (Initial value) 
Operating Temp: -55°C to +85°C_ 
Insulation Resist: DC 500V 10 MO min. 
Dielectric Strength: AC 1500V between contact and coil, frame 

and contact, coil and frame one minute. AC 1500V between 
contacts one minute. 

Operate Time: approx 15 ms. 
Release Time: approx. 10 ms. 
Electrical Life: 10 x 103 operation min. 
Mechanical Life: 10 x 106 operation min. 

COIL SPECIFICATIONS 
Nominal Resistance 
Voltage 10% @ 25°C 
(VDC) (Ohms) 

5 27 
6 40 
9 97 

12 155 
15 256 
18 380 
24 660 

MAXIMUM LOAD SPECIFICATIONS 
Voltage Load Type SPNC 1 SPOT 

Coil Power 
10% @ 25°C 

(Watts) 

.93 

.90 

.84 

.93 

.88 

.85 

.87 

SPNO 

AC Resistive 20A 120 VAC 15A 240 VAC 30A 240 VAC 
Motor 1HP 120/240 VAC 

DC Resistive 15A 28 VDC 30A 28 VDC 

ORDERING INFORMATION 

Part Number 
HAT 901 

(I.e.: HAT-901C-S 12 
is an SPOT fully 

Form 
A 
B 

C 

sealed version with 12V coil.) 

Style 
Sealed Type = S 

Cover Only = C 

Open Style is Standard 

HASCO COMPONENTS, INC. /247-40 JERICHO TPKE., BELLEROSE VILLAGE, NY 11001 / (516) 328-9292 TWX: 710-582-5750 FAX: 516-326-9125 
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RELAYS 
Hybrid: Isolated input and output 
either with a solid-state input and an 
electromechanical output or vice versa. 
Typically a reed switch is used to trig
ger a solid-state output or a solid-state 
amplifier is used to trigger an electro
mechanical relay. 

Differential: Have multiple windings 
to function when voltage, current and! 
or power difference reaches a specific 
level or value. 

Close-differential: The dropout value 
is specified close to the pickup value. 

Frequency sensitive: Operates at a set 
frequency or within specific frequency 
bands. A resonant reed, for example. 

Hermetically sealed: Totally sealed by 
glass-to-metal or metal-to-metal seals 
to ensure very low rates of gas leakage 
over long time periods. 

Encapsulated: Imbedded in a suitable 
potting compound. 

Sealed: Enclosed in a relatively air
tight cover. (Not the same as hermeti
cally sealed.) 

Covered: Unsealed metal or plastic 
enclosure or housing. 

CONTACTS 
Dry circuit: contacts that carry current 
but do not open or close during ener-

NORMALLY OPEN 
(MAKE CONTACT) 

NORMALLY CLOSED 
(BREAK CONTACT) 

CLOSED 

OPEN 

.-OT~IBT: 1_ 
- FAT ------,-. 

CLOSED 
I 

I OPEN 

SPECIFIED SPECIFIED 
PICKUP HOLD 

RANGE OF \ J RANGE OF 
MEASURED PICKUP MEASURED HOLD 

AND MEASURED AND MEASURED 
NONPICKUP DROPOUT 

SPECIFIED \ r1 I SPECIFIED 
NONPICKU:\{'! DROPOUT 

i' r----____ ~;.: 
..". RELAY MUST '2l 

c~ NOT BE ~ 
,,,,, PICKED UP '" 
~, ~ 
~ 0 TIME- "',,-

~ 

glzmg of the load circuit. Often 
wrongly used in reference to low level 
contacts. 

Low Level: Contacts controlling rela
tively low voltages and low currents. 
Generally below 5 Vdc and lOrnA. 

OPERATING CHARACTERISTICS 
Measured dropout: The value at which 
all contacts restore to their uno per
ated position as current or voltage de
creases. 

Specified dropout: The value at or 
above which all contacts mU3t restore 
to their unoperated position as voltage 
or current is decreased. 

I 
I 

OPEN I 
I~---

~ RT~I II~BT 
- FAT -------I 

CLOSED 

+- RT--
I 

- OT - 1~1~--'B;o;T,----"'V-t--~I~. BT'~I 
~FAT----, ~FATI 
BREAK CLOSED I 

BREAK 
CLOSED 

TRANSFER BREAK 

o 

I 
I 
I 

TIME PICKUP 

~III,,-- CHAnER 

'-IAT Ii IT 

~ RT~ : I~BT 
-FAT~ 

TIME DROPOUT 
o 

Fig. 2. Typical time vs. current (non
inductive load) 

OT ~ OPEN TIME 
BT ~ BOUNCE TIME 
FAT ~ FINAL ACTUATION TIME 
IAT ~ INITIAL ACTUATION TIME 
RT ~ RElEASE TIME 
IT ~ TRANSFER TIME 

Specified hold: The value that must be 
reached before any contact change oc
curs as voltage or current is decreased 
on an operated relay. 

Specified non pickup : The value that 
must be reached before any contact 
change occurs as voltage or current 
decreases on an unoperated relay. 

Measured pickup: The value at which 
all contacts function as voltage or cur
rent incn~ases on an un operated relay. 

Specified pickup. The value at or be
low which all contacts must function 
as voltage or current increases on an 
unoperated relay. 
Sensitivity: Specified pickup expressed 
in watts. 

Normal bridging: The make-before
break action between adjacent contacts 
on relays designed for this purpose. 
Abnormal bridging: The undesired 
closing of contacts caused by a metal 
bridge or protrusion developed by 
arcing. 

Magnetic freezing: Sticking of the 
armature to the core as a result of 
residual magnetism. 

TIME 
Actuation: The interval from coil ener
gization or de-energization to the func
tioning of a specified contact. 

Initial actuation: The interval from 
coil energization or de-energization to 
the first closing or opening of a pre
viously open or closed contact. 

Final actuation: Sum of initial actua
tion and bounce intervals following an 
actuation. 

Contact bounce: The interval from 
close or opening of a contact to the end 
of the bounce of "chatter." 

Chatter: See bounce. 

Operate: Normally taken as the inter
val between energization and the OPbl

ing or closing of the last contact to 
function not including bounce. 

Release: Normally taken as the inter
val between de-energization and the 
opening or closing of the last contact to 
function excluding bounce. 

Transfer: The interval between open
ing a closed contact and closing an 
open contact of 2. break-before-make 
relay. 

I 
" ~ 
[~ 



4500 RELAYS 4500 

High 
Performance 
Miniature Relays 

Hi-G Company is the leading supplier of rugged, 
hermetically-sealed, military-qualified relays, rated 
10 amperes and under. Because all Hi-G Military 
Qualified relays are designed for extreme 
environmental conditions, they are also suited for 
critical commercial and computer applications. 

Hi-G Relay Guide 
MILITARY QUALIFIED RELAYS 

Contact Contact Sensitivity Hi-G Page 
Rating (AMP) Arrangement Enclosure (mW) Series Number 

1 DPDT TO-5 130 (J) MA ii 
1 SPDT TO-5 100 (J) 1MA iii 
1 DPDT TO-5 60 (J) MS iv 
1 SPDT TO-5 40 (J) 1MS v 
1 DPDT Sq uare/.1 00 Grid 130 (J) MGA vi 
1 DPDT Square/.100 Grid 60 (J) MGS vii 
2 DPDT 115 Xtal Can 135 (J) G vii 
2 DPDT 1/2 Xtal Can 250 (J) 2K-4730 vii 
2 DPDT 1/2 Xtal Can 250 (J) 2K-4940 viii 
2 DPDT Xtal Can 250 2B-1506 viii 
2 DPDT Tall Xtal Can 40 2BC-1510 viii 
10 DPDT Xtal Can 500 2T -2911/2994 viii 

SOLID STATE RELAYS 
Contact Contact Sensitivity Hi-G Page 

Rating (AMP) Arrangement Enclosure (mW) Series Number 
SOmA 40Vac or dc SPST (N.O.) TO-5 5.0Vdc JTS-5 xv 

250mA 40Vdc SPST (N.O.) TO-5 5.0Vdc JTS-6 xv 

100mA 250Vdc SPST (N.O.) TO-5 5.0Vdc JTS-7 xv 

600mA 50Vdc SPST (N.O.) Dip .300 3-16Vdc JDS8 xv 

1 amp 250Vac SPST (N.O.) Dip .300 3.8-32Vdc JDS9 xv 

25 amp 220Vac SPST (N.O.) Heat Sink 4-32Vdc JPS10 xv 

MILITARY, COMMERCIAL, AND COMPUTER GRADE RELAYS 
Contact Contact 

Rating (AMP) Arrangement 
1 DPDT 
1 DPDT 
2 DPDT 
2 DPDT 
2 4PDT 
2 2PDT 
2 SPDT/DPDT 
2 SPDT/DPDT 
2 DPDT 
4 DPDT 
5 DPDT 
5 DPDT 
10 DPDT 
2 DPDT 
2 DPDT 
5 DPDT 

RF RELAYS 
Contact Contact 

Rating (AMP) Arrangement 

· SPDT 

· DPDT · DPDT · DPDT 

'Contacts rated 75 Watts switching, 200 
Watts carry. 

Sensitivity Hi-G Page 
Enclosure (mW) Series Number 

TO-5 185 CA x 
TO-5 90 CS x 
1/2 Xtal Can 250 K .. 
Xtal Can 250 B,BR .. 
Xtal Can 400 4B .. 
1/2 Xtal Can 100 KA .. 
Xtal Can 25/40 BK .. 
Tall Xtal Can 25/40 BC .. 
Xtal Can 100 BA .. 
1/2 Xtal Can 300 HA .. 
Xtal Can 280 BN .. 
Tall Xtal Can 80 BCN .. 
Xtal Can 500 T .. 
1/2 Xtal Can 350 FS2 ix 
1/2 Xtal Can 150 FS3 ix 
1/2 Xtal Can 725 FS5 ix 

Sensitivity Hi-G Page 
Enclosure (mW) Series Number 

Cube 150 RFC .. 
1/2 Xtal Can 250 RFK x 
Xtal Can 250 RFB .. 
Tall Xtal Can 40 RFBC .. 

• * Descriptions of these relays are not listed here. For additional 
information, please contact Hi-G Company, 101 Locust St., 
Hartford, CT 06114 for complete miniature relay catalog. 
Telephone: (203) 522-8600. 

8·1478 For manufacturers' sales offices, see yellow pages EEM 1988 



4500 RELAYS 4500 

HI-G RELAYS Hi-G offers the most complete selection of qualified relays, 
rated 10 amperes and under, of any manufacturer in the world. 
The following charts list the appropriate military specification, 
relay configuration, relay contact operating parameters, and 
the corresponding Hi-G part number. A (J) prefix to the Hi-G 
part number denotes Qualified Relay; L, M, and P suffixes 
denote applicable failure rate. 

RElAY TYPE 

Series (J)MA: 

MILITARY 
DESIGNATION 

HI-G 
PART NO_ RELAY TYPE 

TO-5 Case Relay, DPDT I--_~==-_+--_~::"---I 
Series (J)MA 
Cont'd_ 

QUALIFIED: 
MIL-R-39016/9 
MIL-R-39016/15 
MIL-R-39016/20 
MIL-R-28776/1 
Failure Rate Levels 
L, M, P. 

These ultra-miniature 
DPDT relays in 
transistor-style case 
are available in 4 
types: basic relay; 
with diode coil 
suppression (D); with 
two diodes for coil 
suppression and 
polarity reversal 
protection (DD); and 
with integral 
transistor driver and 
diode coil suppression 
(T). 

Contacts: 2 Form C 
Rating: 1 Amp 
Sensitivity: 130 mW 

Hi-G 
Military 
Relays 

EEM 1988 For manufacturers' sales offices, see yellow pages 6·1479 



4500 

RELAY TYPE 

Series (J) 1 MA: 
TO-5 Case Relay, 
SPOT 

QUALIFIED: 
MIL-R-39016/7 
MIL-R-39016/23 
MIL-R-39016/24 
MIL-R-28776/5 

Failure Rate Levels 
L, M, P. 

These ultra-miniature 
spur relays in 
transistor-style case 
are available in 4 
types: basic relay; 
with diode sup
pression (D); with 
two diodes for .coil 
suppression and 
polarity reversal 
protection (DO); and 
with integral 
transistor driver and 
diode coil suppression 
(T). 

Contacts: 1 Form C 
Rating: 1 Amp 
Sensitivity: 100 mW 

Hi-G 
Military 
Relays 

8·1480 

RELAY TYPE 

Series (J) 1 MA 
Cont'd. 

For manufacturers' sales offices, see yellow pages EEM 1988 



4500 

RELAY TYPE 

Series (J)MS: 
Sensitive TO-5 Case 
Relay, DPDT 

QUALIFIED: 
MIL -R-39016/11 
MIL-R-39016/16 
MIL-R-39016/21 
MIL-R-28776/3 
Failure Rate Levels 
L, M, P. 

These sensitive ultra
miniature DPDT relays 
in transistor-style 
case are available in 
4 types: basic relay; 
with diode sup
pression (D); with 
two diodes for coil 
suppression and 
polarity-reversal 
protection (DD); and 
with integral 
transistor driver and 
diode coil suppression 
(T). 

Contacts: 2 Form C 
Rating: 1 Amp 
Sensitivity: 60 mW 

Hi-G 
Military 
Relays 

EEM 1988 

RELAY TYPE 

Series (J)MS 
Conl'd. 
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4500 

RELAY TYPE 

Series (J)l MS: 
Sensitive TO-5 Case 
Relay, SPOT 

QUALIFIED: 
MIL -R-39016/10 
MIL-R-39016/25 
MIL-R-39016/26 
MIL-R-28776/4 
Failure Rate Levels 
L, M, P. 

These sensitive ultra
miniature SPOT relays 
in transistor-style 
case are available in 
4 types: basic relay; 
with diode coil 
suppression (D); with 
two diodes for coil 
suppression and 
polarity reversal 
protection (DD); with 
integral transistor 
driver and coil 
suppression (T). 

Contacts: 1 Form C 
Rating: 1 Amp 
Sensitivity: 40 mW 

Hi-G 
Military 
Relays 

8-1482 

RELAYS 

RELAY TYPE 

Series (J) 1 MS . 
Cont'd. 

For manufacturers' sales offices, see yellow pages 

4500 

EEM 1988 



4500 

RELAY TYPE 

Series (J)MGA: 
MINIGRIO™ Relay, 
OPOT 

QUALIFIED: 
MIL -R-39016/17 
MIL-R-39016/1B 
MIL-R-39016/19 
Failure Rate Levels 
L, M, P. 

These ultra-miniature 
OPDT relays are 
hermetically sealed 
with .100 inch grid 
space terminals. 
These relays are 
available in 3 types: 
basic relay; with 
diode suppression (D); 
and with two diodes 
for coil suppression 
and polarity reversal 
protection (DO). 

Contacts: 2 Form C 
Rating: 1 Amp 
Sensitivity: 13U mW 

Hi-G 
Military 
Relays 

EEM 1988 

RELAYS 4500 

RELAY TYPE 

Series (J)MGS: 
Sensitive 
MINIGRIDTM Relay, 
OPOT 

QUALIFIED: 
MIL-R-39016/41 
MIL-R-39016/42 
MIL-R-39016/43 
Failure Rate Levels 
L, M, P. 
These sensitive ultra-
miniature DPDT 
relays, in 
hermetically-sealed 
cans with .100 inch 
grid spaced terminals, 
are available in 3 
types: basic relay; 
single-diode 
suppression (0); and 
with two diodes for 
coil suppression and 
polarity reversal 
protection (DO). 

Contacts: 2 Form C 
Rating: 1 Amp 
Sensitivity: 60 mW 

For manufacturers' sales offices, see yellow pages e'1483 



4500 

RELAY TYPE 

Series G: 
1/5 Crystal Can 
Relay 

QUALIFIED: 
MIL-R-39016/13 
Failure Rate Levels 
L, M, P. 

MILITARY 
DESIGNATION 

HI-G 
PART NO. 

M3901S/13-055l, M,P J2G-4650-5Sl, M, P 
-056l -56l 
-057l -S7l 
-058l -58l 
-05Sl -5Sl 
-060l -60l 
-06ll -S1l 
-062l -62l 
-063l -63l 
-064l -64l 

These 2-ampere, .150 grid, low 1-___ -..;;,06;;,:;5.=..l _-+-___ -..;;,65"'l_---I 
-profile DPDT relays allow -OSSl -66l 
maximum packaging density -OS7l -S7l 
under extreme environmental 1----'-:-066~l-. -I1---_-:-S8:;:l'----,-J 
conditions. Relays are 
available in three terminal -06Sl -SSl 
styles and in three enclosures. 1-___ --:-07::;O;:-l --t----:-:o~~:;;:~'-----,-\ 
Contacts: 2 Form C -071l -72l 
Rating: 2 Amp -072l 
Sensitivity: 135 mW -073l -73l 

-074l -74l 

Hi-G 
Military 
Relays 

-075l -75l 
-07Sl -7Sl 
-077l -77l 
-07Sl -7Sl 
-079l -79l 
-080l -80l 
-OSll -8ll 
-082l -82l 
-083l -83l 
-084l -84l 
-085l -8Sl 
-086l -8Sl 
-087l -87l 
-088l -88l 
-089l -89l 
-090l -90l 
-09ll -9ll 
-OS2l -92l 
-093l -93l 
-094l -94l 
-095l -S5l 
-096l -96l 
-097l -S7l 
-OS8l -98l 
-09Sl -99l 
-100l -100l 
-lOll -lOll 
-102l -102l 
-103l -103l 
-104l -104l 
-10Sl -10Sl 
-10Sl -10Sl 
-107l -107l 
-10Sl -10Sl 
-10Sl -l09l 
-110l -110l 
-llll -llll 
-ll2l -112l 

-1l4l -ll4l 
-115l -115l 
-116l -116l 
-117l -117l 

RELAYS 

RELAY TYPE 

Series 
(J)2K-4730: 
1/2 Crystal Can· 
Relay 

QUALIFIED: 
MIL-R-39016/6 
Failure Rate Levels 
L, M, P. 
This 1/2 size crystal can 
DPDT relay is available with 
solder lug, wire leads and pins 
for printed circuit board 
mounting. Four mounting 
styles are available. 
Contacts: 2 Form C 
Rating: 2 Amp 
Sensitivity: 250 mW 

M39016/6 

M3S0l6/S-l04l, M, P J2K-4730-l04l, M, P 
-105l -105l 
-106l -l06l 
-107l -107l 
-10Sl -l08l 
-10Sl -l09l 
-ll0l -ll0l 
-llll -llll 
-ll2l -112l 
-113l -ll3l 
-ll4l -ll4l 
-115l -ll5l 
-116l -11Sl 
-ll7l -1l7l 
-118l -118l 
-llSl -ll9l 
-l20l -120l 
-12ll -12ll 
-122l -122l 
-123l -123l 
-124l -124l 
-12Sl -125l 
-12Sl -12Sl 
-127l -127l 

8-1484 For manufacturers' sales offices, see yellow pages 
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DESIGNATION 

HI-G 
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4500 

'I I' 

M3901S/6-128l, M, P J2K-4730-128l, M, P 
-12Sl -129l 
-130l -130l 
-131l -131l 
-132l -132l 
-133l -133l 
-134l -134l 
-135l -135l 
-136l -l36l 
-137l -137l 
-138l -138l 
-13Sl -139l 
-140l -l40l 
-14ll -14ll 
-142l -142l 
-l43l -l43l 
-l44l -144l 
-145l -145l 
-146l -14Sl 
-147l -147l 
-l48l -148l 
-14Sl -149l 
-150l -l50l 
-15ll -15ll 
-152l -152l 
-204l -204l 
-205l -205l 
-20Sl -206l 
-207l -207l 
-20Sl -208l 
-209l -209l 
-2l0l -2l0l 
-2lll -2lll 
-2l2L -2l2l 
-2l3l -2l3l 
-2l4l -2l4l 
-21Sl -2l5l 
-2l6l -21Sl 
-2l7l -2l7l 
-2l8l -2l8l 
-21Sl -2l9l 
-220l -220l 
-22ll -22ll 
-222l -222l 
-223l -223l 
-224l -224l 
-22Sl -225l 
-22Sl -226l 
-227l -227l 
-228l -228l 
-229l -22Sl 
-230l -230l 
-231l -23ll 
-232l -232l 
-233l -233l 
-234l -234l 
-235l -235l 
-23Sl -236l 
-237l -237L 
-23Sl -238l 
-239l -23Sl 
-240l -240l 
-24ll -241L 
-242l -242l 
-243l -243l 
-244l -244l 
-245l -24Sl 
-246l -246l 
-247l -247l 
-24Sl -248l 
-249l -249l 
-250l -250l 
-2Sll -25ll 
-252l -252l 

EEM 1988 



4500 

RELAY TYPE 

Sp.ries 
(J)2K-4940: 
1/2 Crystal Can Relay 
Coil Transient 
Suppressed 
QUALIFIED: 
MIL-R-39016/22 
Failure Rate Levels 
L, M, P. 
These OPOT transient 
suppressed relays are 
available with solder 
lugs. wire leads or pins 
for printed circuit board 
mounting. Three 
mounting styles are 
available. 
Contacts: 2 Form C 
Rating: 2 Amp 
Sensitivity: 250 mW 

Series 2Bd 1506: 
Crystal Can Relay 

QUALIFIED: 
MIL-R-5757/10 

These full size crystal 
can OPOT relays are 
available with solder 
lugs. wire leads or pins 
for printed circuit board 
mounting. Five mounting 
styles are available. 

Contacts: 2 Form C 
Rating: 2 Amp 
Sensitivity: 250 mW 

Series 2BC-1510: 
Sensitive Crystal Can 
Relay 

QUALIFIED: 
MIL -R-5757 113 

These sensitive full size 
crystal can OPOT relays 
are available with solder 
lugs. wire leads and pins 
for printed circuit board 
mounting. Four mounting 
styles are available. 

Contacts: 2 Form C 
Rating: 2 Amp 
Sensitivity: 40 mW 

EEM 1988 

MILITARY 
DESIGNA nON 

RELAYS 

RELAY TYPE 

Series 2BC-1510 
Cont'd. 

Series 2T -2911 
and 2T -2994: 

10 Amp Crystal Can 
Relay 

QUALIFIED: 
MIL-R-5757/23 
MIL-R-5757/2B 

This 10-ampere full size 
crystal can OPOT relay is 
available with plug-in 
pins and solder lug 
terminals. Three 
mounting styles are 
available. 

Contacts: 2 Form C 
Rating: 10 Amp 
Sensitivity: 500 mW 

For manufacturers' sales offices, see yellow pages 
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DESIGNATION 
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4500 RELAYS 4500 

Hi-G 
Commercial and 
Computer Relays 

The advantages of the hermetically-sealed relay are also 
available for commercial and computer applications. 
These versatile, high-quality relays operate reliably 
under extreme environmental conditions, because they 
incorporate military design technology. 

RELAY TYPE 

Series FS2: 
FlagshipTM 2-Ampere Relay 

Versatile hermetically-sealed 
commercial DPDT relay, with 2 form C 
contacts, switches up to 60 Wll00 VA, 2 
amperes, maximum. Sensitivity is 3S0 
mW. 

Series FS3: 
FlagshipTM Sensitive 2-Amp 
Relay 

This sensitive ISO mW hermetically-
sealed DPDT relay has 2 form C 
contacts and switches up to 60 Wll00 
VA at 2 amperes, maximum. 

Series FS5: 
FlagshipTM 5-Ampere Relay 

This 5-ampere DPDT relay has 2 form C 
contacts and switches up to 150 W/300 
VA, 5 amperes, maximum. Sensitivity is 
725 mW. 

8-1486 

GENERAL CHARACTERISTICS ELECTRICAL CHARACTERISTICS 

Operate Time: 4 ms max. at nominal coil 
voltage at 2So C. 

Release Time: 4 ms max. at nominal coil 
voltage at 2SoC. 

Capacitance: Between contacts 2.S pF. 

Dielectric Strength: Between all other 
mutually insulated points SOO Vrms .. 

Insulation Resistance: 500 Megohms 
min. 

COILS 
Resistance: Standard available to 3S00 

ohms. Standard tolerance ± 10%. Other 
resistances and tolerances available. 

Operate Power: 350 milliwatts at 25°C. 

Nominal Power Consumption: 660 
milliwatts at 25.° C. 

Operate Time: 6 ms max. at nominal coil 
voltage at 2SoC. 

Release Time: 4 ms max. at nominal coil 
voltage at 2So C. 

Capacitance: Between contacts 2.S pF. 

Dielectric Strength: Between all other 
mutually insulated pOints SOO Vrms. 

Insulation Resistance: SOO Megohms 
min. 

COILS 
Resistance: Standard available to 8300 

ohms. Standard tolerance ±1 0%. Other 
resistances and tolerances available. 

Operate Power: 3S0 milliwatts at 2SoC. 
Nominal Power Consumption: 280 

milliwatts at 2SoC. 

Operate Time: 5 ms max. at nominal coil 
voltage at 25°C. 

Release Time: 3 ms max. at nominal coil 
voltage at 25°C. 

Capacitance: Between contacts 2.5 pl'. 

Dielectric Strength: Between all other 
mutually insulated points SOO Vrms. 

Insulation Resistance: SOO Megohms 
min. 

COILS 
Resistance: Standard available to 1600 

oh ms. Standard tolerance ± 10%. Other 
resistances and tdl.erances available. 

Operate Power: 72S milliwatts at 2SoC. 

Nominal Power Consumption: 1.4 Watts 
at 25°C. 

VOLTAGE 
CODE 

NOMINAL 
COIL 

VOLTAGE 

MAX. 
CONTINUOUS 

VOLTAGE 

PICK·UP 
VOLTAGE 

(MAX.) 

DROP·OUT 
VOLTAGE 

(MIN.) 

COIL 
RESISTANCE 

(OHMS) 

VOLTAGE 
CODE 

NOMINAL 
COIL 

VOLTAGE 

MAX. 
CONTINUOUS 

VOLTAGE 

PICK· UP 
VOLTAGE 

(MAX.) 

DRoP·OUT 
VOLTAGE 

(MIN.) 

COIL 
RESISTANCE 

(OHMS) 

VOLTAGE 
CODE 

NOMINAL 
COIL 

VOLTAGE 

MAX. 
CONTINUOUS 

VOLTAGE 

PICK·UP 
VOLTAGE 

(MAX.) 

DRoP·oUT 
VOLTAGE 

(MIN.) 

COIL 
RESISTANCE 

(OHMS) 

For manufacturers' sales offices, see yellow pages 

105 

5 

6 

3.7 

0.3 

39 

105 

5 

6 

3.7 

0.25 

90 

105 

5 

6 

3.6 

0.25 

18 

106 112 124 136 148 

6 12 24 36 48 

7 14 29 43 57 

4.4 8.7 17.5 26.0 350 

0.3 0.7 1.4 2.2 2.9 

55 220 870 1960 3480 

106 112 124 136 148 

6 12 24 36 48 

14 29 43 57 

4.4 8.7 17.5 26.0 35.0 

0.3 0.7 1.4 2.2 2.9 

130 520 2070 4550 8300 

106 112 124 136 148 

6 12 24 36 48 

7 14 29 43 57 

4.3 8.5 17.0 26.0 34.0 , 

0.3 0.7 1.4 2.2 2.8 

25 100 400 900 1600 
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4500 

RELAY TYPE 

Series CA: 
Commercial TO-5 Case Relay 

These sensitive 185 mW l-ampere TO-5 
case DPDT relays, with 2 form C 
contacts, are available in 3 types: basic 
relay; with coil-suppression diode (D); 
and with integral transistor driver and 
coil-suppression diode (T). 

Series CS: 
Commercial Sensitive TO-5 
Case Relay 

These ultrasensitive 90 mW 1-ampere 
DPDT transistor-case relays, with 2 
form C contacts, are available in 3 
types: basic relay; with coil-suppression 
diode (D); and with integral transistor 
driver and coil-suppression diode (T). 

RELAYS 

GENERAL CHARACTERISTICS 

Coli Data: Standard coil resistance 
available to 1,560 ohms. Design 
tolerance ±10%. 

Contact Resistance: 200 milliohms max., 
initial. 

Operate Time: 4.0 milliseconds max. 

Release Time: 3.0 milliseconds max. 
basic. 6.0 milliseconds max. 
suppressed. 6.0 milliseconds max. 
transistor. 

Dielectric Strength: 350 Vrms, 60 Hz, all 
points at sea level except between 
transistor terminals. 

Insulation Resistance: 1,000 megohms 
min., all points at 500 Vdc. 

Contact Capacitance: 0.7 pF typical, 
between contacts. 

Coli Data: Standard coil resistance 
available to 11,000 ohms. Design 
tolerance ± 10%. 

Contact Resistance: 200 milliohms max., 
initial. 

Operate Time: 6.0 milliseconds max. 

Release Time: 3.0 milliseconds max. 
basic. 7.5 milliseconds max. 
suppressed. 7.5 milliseconds max. 
transistor. 

Dielectric Strength: 250 Vrms, 60 Hz, all 
points at sea level except between 
transistor terminals. 

Insulation Resistance: 1,000 megohms 
min., all points at 500 Vdc. 

Contact Capacitance: 0.7 pF typical, 
between contacts. 

4500 

ELECTRICAL CHARACTERISTICS 

Series: CAW, CAWD, CAWT 

Coli Base Current 
•• mlnal Resistance Plck·Upt tott 

Coil Coli (ohlM) (Wdc) Turn·on 
Voilige ¥Gnage ±III% Max. ImAdcl 
Code (VdC) @25°C @25°C (CAWT only) 

-5 5 50 3.6 3.0 

-6 6 100 4.2 2.04 

-9 9 200 6.5 1.36 

-t2 12 390 84 1.03 

-IB 18 880 13.0 0.68 

-28 26 1560 17.0 0.50 

t CAWT - Not Applicable 
ttLlmit Blse/Emlner Current to 50 mA max. 

Series: CSW, CSWD, CSWT 

Coli 
Nominal Resistance Plck·Upt 

Coli Coli lohmsl (Vdcl 
Voilige Voltage !IO% Max. 

Code (Vdc) @25°C @25°C 

-5 5.0 100 3.6 

-6 6.0 200 4.2 

-9 9.0 400 6.5 

-12 12.0 650 8.4 

-18 18.0 1600 13.0 

-28 28.5 3300 17.0 

-36 36.0 6500 24.0 

-48 48.0 11000 32.0 

t CSWT - Not Applicable 
ttlimit Base/Emitter Current to 50 mA max. 

tt t Consult factory 

Base Current 
Iott 

Turn-on 
ImAdc) 

(CSWT only) 

1.5 

1.00 

0.75 

0.47 

0.36 

0.24 

ttt 
ttt 

Hi-G Radio 
Frequency Relays 

Coaxially terminated and hermetically sealed, these 0-500 
MHz relays incorporate a relay design to provide reliable 
switching functions in the most demanding RF applications. 
Thousands of testing hours and millions of field operations 
assure the highest degree of reliability. Two-pole devices are 
available with either one or both sets of poles cabled. When 
only one set of poles is cabled, the other set is available for 
use with pin or hook termination. 

RELAY TYPE OPERATING CHARACTERISTICS ELECTRICAL CHARACTERISTICS 

Series RFK: INSERTION LOSS ~dB) _._ Vollage 

75 Watt 112 Crystal Can RF rr 'omGe "'NOONG wm RAroo - Code 106 112 126 

Relay CROSST .... LK (dB) ___ + 
Nominal 

Coaxially-terminated, hermetically- " - , " "" Coit 6 12 26.5 
sealed 0 to 500 MHz relays can carry + = Voltage 
200 RF watts with lOW-level to 2 .. - '" ~ I-::::" r- - r- - '-H::: = amperes auxiliary switching capability. 

.. r- f--- ;::: Max. 
These relays are available with two f-r- ;:--- _ . .1.,." 10 Continuous 7.2 14.4 32.0 , ___ ~;...<':-c. cc_ 

terminal styles and three mounting .3 - OJ' f= ~ f- eo Coli Voltage 
configurations. Sensitivity is 250 mW. ~+± -r , -

~ Max. Pick·up " - 14' If-------f- r-. -(C~O;I:r-~~~ .. Voltage 3.3 6.5 135 
@+25°C 

- f- e-- . 

~ -c. " - " , f-:- f- - -- - '- ,,-
., 

r r- c·::- c- ~. - Min. Drop·out 

~~ 
Voltage 0.3 0.7 1.5 

• '00 200 ,.. ... 500 
@+25°C 

FREQUENCV IMegaher!ll 

NOTE: Values shown are in a 50 ohm Ellecllve IIC 
impedance coaxial system. Coil Resistance 40 150 675 

@ +25°C ohms 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1487 



4500 

Hi-G 
. Electronics 
Division 

RELAYS 

TIMING & SENSING DEVICES 
SOLID STATE RELAYS 

POWER MONITORS 

PRODUCT LINES 
MILITARY IINDUSTRIAL 

• Time Delay, Relay Output • Power Monitor 
• Time Delay, Solid State Output • Voltage Sensor (AC & DC) 
• Flashers, Relay & Solid State • Frequency Sensor 
• Interval Timers • Phase Sensor 
• Solid State Relays • Current Sensor 
• Custom Electronic Modules • Liquid Level Sensor 

• Custom Hybrids 

QPL CROSS REFERENCE 

SOLID STATE RELAYS 
JTS5-1 
JTS6-1 
JTS7-1 
JDS8-1 
JDS9-1 
JPS10-1 

M278750/5 
M278750/6 
M278750/7 
M278750/8 
M278750/9 
M278750/10 

SPECIFICATIONS 

6001 
6600 
6700 
6800 
6900 

TIME DELAYS 

M83726/13 
M83726/7 
M83726/8 
M83726/24 
M83726/25 

4500 

TYPICAL ELECTRICAL TYPICAL ENVIRONMENTAL 
Input Voltage: 
Timing: 
Timing Tolerance: 
Contact Rating: 
Voltage Sensing: 
Frequency Sensing: 

18-31 Vdc, 120/208 Vac 
50 msec to 600 sec 
+1-10% 
Dry circuit to 25 Amps 
10-150 Vdc, 50-150 Vac 
50, 60, 400 Hz 

Temperature: 
Vibration: 
Shock: 
Dielectric: 
Sealing: 
Life: 

PACKAGING 

- 55C to + 85C, 125C 
20g's, 10 to 2000 Hz 
50g's, 11 + 1 - 1 msec 
1000 Vrms 60 Hz 
Hermetic 1.3 in hg 
100,000 operations 

Hi-G offers P.C. board mount, stud mount, bracket mount, plug in headers, solder 
hook, connector, etc. Custom packages available. Contact factory. 

8·1488 For manufacturers' sales offices, see yellow pages , EEM 1988 



4500 RELAYS 4500 

Hi-G 
Electronics 
Division 

TIME DELAYS WITH SOLID STATE OUTPUT 
Series Function Input Output Technology 

6001 Delay 
on 300mA 

Make CMOS 
18 Vdc SPNO 

to Digital 
31 Vdc SCR 

to Hybrid 
6150 Fixed ground 

6800 Delay 
on 150mA 

Make CMOS 
20Vdc SPNO 

Fixed to Digital 
32 Vdc Transistor 

Delay Hybrid 
on to B+ 

6900 Release 

Fixed 300mA 
CMOS 

Delay 18 Vdc SPNO 
on to Digital 

Make 31 Vdc SCR 
to Hybrid 

ground 

1900 Adjustable 

2600 100mA 

Flasher SPNO CMOS 

Repeat 18 Vdc Transistor to Digital Cycle 31 Vdc to B+ 

Fixed Relay Discrete 

Output 
available 

4800 

300mA 

Interval 18 Vdc SPNO Analog 
to 

Fixed 31 Vdc Transistor Discrete 

to ground 

Consult factory for: Custom Electronic Modules 

EEM 1988 For manufacturers' sales offices, see yellow pages B·1489 



4500 RELAYS 4500 

Hi-G 
Electronics 
Division 

TIME DELAYS WITH RELAY OUTPUT 
Series Function Input Output Technology 

Delay 
on 

Make CMOS 
-

18 Vdc 2 Amps 
Fixed to Hybrid 

31 Vdc DPDT 
Delay Digital 

on 

6700 
Release 

2400 

Delay CMOS 
on 18 Vdc 2 Amps 

Make to Digital 
31 Vdc DPDT 

Fixed Hybrid 

1600 Fixed 
4 Amps 

18/31 Vdc to CMOS 
10 Amps 

Delay 115 Vac Digital 
on SPOT 

Make 60Hz/400Hz to Discrete 
4DPT 

1700 Adjustable 

5600 Fixed 

2 Amps 
to CMOS 

Delay 18 Vdc 10 Amps 
on to Digital 

Release 31 Vdc SPOT 
to Discrete 

4DPT 

5700 Adjustable 

4600 Fixed 

4 Amps 
18/31 Vdc to CMOS 

10 Amps 
Interval 115 Vac Digital 

SPOT 
60Hz/400Hz to Discrete 

4700 Adjustable 
4DPT 

Consult factory for: Custom Time Delay Relay 

S·1490 For manufacturers' sales offices, see yellow pages EEM 1988 



4500 RELAYS 4500 

H- Hi-G 21 Electronics 
Division 

POWER MONITOR, VOLTAGE, PHASE, FREQUENCY, SENSORS 

Series Function Input Range Output Sensing 

1310 OC 10 Volts 2 Amps ±2V2% 
to' of 

Under/Over 150 Volts OPOT set point 
Voltage or 
Sensors Single phase less 

or 
1350 AC 3 phase 

1400 Phase 115/208 2 Amps Phase loss 
Sensor or 

Line to OPOT reversal 
Line 

60Hz/400Hz 

7000 Frequency 95Vac 4 Amps 320/480Hz 
Sensor to ±2% of 

135 Vac SPOT set point 
or 

Single phase OPOT 50/60Hz 
or 

3 phase Available 

9000 AC 80/140 Vac 1 Amp ±1%of 
Power Monitor set point 

UnderlOver 3 Phase DPOT 
Voltage ±3%field 

60/400Hz Bit test adjustable 

Phase 80/140 Vac 1 Amp Phase loss 
Rotation 

60/400Hz OPOT Reversal 
or missing 

Bit test neutral 

UnderlOver 80/140 Vac 1 Amp 40/480Hz 
Frequency ±1% of 

3 Phase OPOT set point 

60/400Hz Bit test ±3% field 

Adjustable 

Consult factory for: Custom Voltage, Phase, Frequency, Current Sensors 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1491 



4500 

JTSS-1 

JTS6-1 

JTS7-1 

JOS9-1 

JPS10-1 

8-1492 

RELAYS 

Hi-G 
Electronics 
Division 

Series 

SOLID STATE RELAYS 

Function 

Solid 
State 

Switch 

Solid 
State 

Switch 

Solid 
State 

Switch 

Solid 
State 

Switch 

Solid 
State 

Switch 

Solid 
State 

Switch 

Input 

4.0 Vdc 
to 

7.0 Vdc 

TTL Compatible 

4.0Vdc 
to 

7.0 Vdc 

TTL Compatible 

4.0 Vdc 
to 

7.0 Vdc 

TTL Compatible 

3.0 Vdc 
to 

16.0 Vdc 

3.8 Vdc 
to 

32 Vdc 

4 Vdc 
to 

32Vdc 

Output 

40 Vac/dc 

50 rnA 

SPNO 

40 Vdc 

250 rnA 

SPNO 

250 Vdc 

100 rnA 

SPNO 

50Vdc 

600 rnA 

SPNO 

250 Vac 

40-440Hz 
1 Amps 

heat sink 
2 Amps 

SPNO 

250 Vac 
45-440Hz 
25 Amps 

SPNO 

Consult factory for: Custom SSR's and Switches 

For manufacturers' sales offices, see yellow pages 

4500 

Technologies 

Transformer 
isolation 

1000 Volts 
P-P 

Transformer 
isolation 

1000 Volts 
pop 

Transformer 
isolation 

1000 Volts 
pop 

Optical 
isolation 

100 Vrms 

Optical 
isolation 

1500 Vrms 

Optical 
isolation 

1500 Yrms 

EEM 1988 



4500 

TOP 

VS 

PS 

LQD 

EEM 1988 

Hi-G 
Electronics 
Division 

RELAYS 4500 

INDUSTRIAL TIMERS, SENSORS, LIQUID LEVEL 

Series 

It 

.~ 
!I~ 
e;:;: 
Cf~~ 

;!' ... "~'" 

" "mur' "1 

Description 

Multi-
programmable 

Delay on 
Make 

Release 

Timing 
Adjustable 

AC/DC 
Voltage 
Sensor 

Under/Over 

Phase 
Sensor 

Liquid 
Level 

Sensor 

Power 
on reset 

500 msec 

Fixed 

Input Output 

12Vdc 10 Amp 

24Vdc DPDT 

24Vac 

120Vac 

240Vac 

18-30 Volts 10 Amps 

35-60 Volts DPDT 

90-150 Volts 

115/220 2 Amps 

Line/line SPDT 

60/400Hz 

12 Vdc 200mA or 
1 Amp 

24 Vdc normally open 
or 

normally closed 

5 Vdc 20mA 
sink 

TTL current 
Compatible for 500 MS 

*Also available in: Hermetic Military Dip Package 

For manufacturers' sales offices, see yellow pages 

Function 

.3 to 10 sec 
3 to 80 sec 

10 to 300 sec 

1 to 15 min 
2 to 30 min 
4 to 60 min 

8 to 120 min 

Adjustable 

Delay time 
1 sec 

Repeatibility 
+1% 

Phase loss 

Reversal 

Shorted 

Missing 

Solid State 
Switch to 
Ground 

Transistor 

Solid State 
Switch to 
Ground 

Transistor 

B-1493 



4S00 RELAYS 4S00 

idee GENERAL PURPOSE RELAY ISOCKETS 
RR SERIES 
POWER TYPE LARGE CAPACITY-10A 
1, 2, AND 3 POLES '.87'~-< 

or te_ss 1.418 

Ji'~2P: 1.143 
RR3PA: 1.418 

FEATURES RR2P - RR3PA RR1 BA - RR2BA - RR3B 

• Contact mechanism secured directly to molded resin base, 
eliminates the intermediate plate. 

• Simple construction. 
• UL recognized and CSA certified. 
• Available with check button for test operation and indicator 

lights. 
• Complete line of sockets and socket accessories available 

for flexible application. 

SPECIFICATIONS 
Contact Material: Silver (AG) 
Contact Resistance: 30mf! maximum (initial value) 
Operate Time: 2Sms maximum 
Release Time: 2Sms maximum 
Power Consumption: AC: Approx. 3VA (SOHz), 2.SVA (60Hz); 

DC: Approx. 1.SW 
Insulation Resistance: 100Mf! minimum (measured w/SOO DG 

Dielectric Strength: 
megger) 

Pin Type (RR2P, RR3PA) 
Bet. live and non-live parts: 1 ,SOOV AG, 1 minute 
Bet. contact circuits and operating coil: 1 ,500V AC, 1 minute 
Bet. contact circuits: 1 ,500V AC, 1 minute 
(1,000V AG bet. NO-NG contacts) 
Blade Type (RR1 BA, RR2BA, RR3B) 
Bet. live and non-live parts: 2,000V AG, 1 minute 
Bet. contact circuit and operating coil: 2,000V AG, 1 minute 
Bet. contact circuits: 2,000V AC, 1 minute 
Bet. contacts of same polarity: 1 ,OOOV AG, 1 minute 

Frequency Response: 1,800 operationslhour 
Temperature Rise: Coil: 153°F (85°C) max. Contact: 117°F 

(65°C) max. 
Vibration Resistance: 0 to 6g (55Hz maximum) 
Shock Resistance: 10g minimum 
Life Expectancy: 

Electrical: Over 500,000 operations (120V, 501 60Hz, 10A) 
Mechanical: Over 10,000,000 operations 

Operating Temperature: -22°F to +158°F(-300C to + 70°C) 

TYPES OF RR SERIES 
Terminal Conlacl Basic with Indicalor wilh Check 

Slyle Conllg. Type Light Button 
P,PA OPOT RR2P-U RR2P·UL RR2P-UC 
(Pin) 3POT RR3PA-U RR3PA-UL RR3P-UC 

B,BA SPOT RR1BA-U RR1BA-UL RR1BA-UC 

(Blade) 
OPOT RR2BA-U RR2BA-UL RR2BA-UC 
3POT RR3B-U RR3B-UL RR3B-UC 

SOCKETS FOR RR SERIES ~ 
R.lay Sockel No. 

SR2P-05 (DIN Rail Mounl) 

RR2P SR2p·06 (0 I N Ra'll Mounl) 

SR2P-Sl (Panel Mounl) 

SR3P-05 (DIN Rail Mount) 

RR3PA SR3P-06 (DIN Rail Mount) 

SR3P-51 (Panel Mount) 

RR1BA, SR3B-02 (Surface Mount) 

RR2BA, SR3B·OS (DIN Rail Mount) 

RR3B SR3B-51 (Panel Mount) 

SR3B-OS 

Coil Conlact 
Nom. 

Resisl Power Arrange- Amps 
Type Inpul Ohms Approx. men I (Max.) Circuil Diagram 

6VAC 4.6 
4 5 

12VAC 20 
24VAC 80 2.SVA 

120VAC 2200 ,@, 
240VAC 8930 

~ 

RR2P OPOT lOA 
6VOC 25 2 7 

12VOC 100 (-j' . (+) 

24VOC 400 I.SW 
48VOC 1600 

1 8 

110VOC 8450 

6VAC 4.6 
12VAC 20 6 

24VAC 80 2.5VA 4~~~8 120VAC 2200 
240VAC 8930 'l..,i 

RR3PA 
6VOC 25 

3POT lOA 3~~9 
12VOC 100 2 ~I 10 
24VOC 400 1.5W (-). . (+) 
48VOC 1600 1 11 

110VOC 8450 

6VAC 4.6 
12VAC 20 2 

24VAC 80 2.5VA 3 120VAC 2200 

RR1BA 
240VAC 8930 

SPOT lOA 
6VOC 25 

12VOC 100 A B 

24VOC 400 1.5W ~ 
48VOC 1600 (-) (+) 

110VOC 8450 

6VAC 4.6 
12VAC 20 1 3 
24VAC 80 2.5VA 

B ~ 120VAC 2200 

RR2BA 
240VAC 8930 

OPOT lOA 
6VOC 25 

12VOC 100 A B 

24VOC 400 I.SW _-J1J1)1jL-wo 

48VOC 1600 (.,.) (+) 

110VOC 8450 

6VAC 4.6 
12VAC 20 1 2 3 

24VAC 80 2.SVA 

B B ~ 120VAC 2200 

RR3B 
240VAC 8930 

3POT lOA 
6VOC 25 

12VOC 100 A B 

24VOC 400 1.5W ~ 
(-) (+) 

48VOC 1600 
110VOC 8450 

Nole: 
_ Options: Light Emitting Diode (LED) 

Check Button and Neon; Neon; Check Button 
• LED suiled for 120VAC and less. Neon suited for greater than 

120VAC 

SR3P-S1 
All dimensions in inches. 

SR3P·08 

COMPLETE CATALOG INFORMATION:800-S38-81S7, Ext. 844 (Outside CAl I 800-672-3470, Ext. 844 (In CAl 
PRICllliG& DELIVERY: 800-262-IDEC. CORPORATE ADDRESS: 1213 ELKO DRIVi;,. SUNNYVALE, CA 94089-2211 

8-1494 For manufacturers' sales offices, see yellow pages EEM 1988 



4500 RELAYS 4500 

idee MIDGET POWER/GENERAL PURPOSE RELAYS 

RH SERIES 
MIDGET POWER TYPE LARGE 
CAPACITY-10A 1, 2, 3, AND 4 POLES 

FEATURES 

1.401~ 
t<o.r.' •. s~ 
I~ 

1:· 
I~ 

(AI 
RH1: 0.551 
RH2: 0,8215 
RH3: 1.220 
RH4: 1.614 

• Miniature size package allows compact system designing. 
• 10 amp contact capacity. 
• Dielectric strength - up to 2,000 volts. 
• UL recognized and CSA certified. 
• Indicator light or check button available on 2, 3 and 4-pole 

models. 
• Complete accessories include IDEC's broad line of sockets, 

hold-down springs and mounting rails. 
SPECIFICATIONS 
Contact Material: Silver cadmium oxide (Ag-CdO) 
Contact Resistance: 50 mn max. (initial value) 
Operate Time: SPDT(RH1), DPDT(RH2) - 20 msec max., 

3PDT(RH3), 4PDT(RH4) - 25 msec max. 
Release Time: SPDT(RH1), DPDT(RH2) - 20 msec max., 

3PDT(RH3), 4PDT(RH4) - 25 msec max. 
Power Consumption (Approx.): , 

SPDT(RH1) - AC: 1.1 VA (50 Hz), 1 VA (60 Hz), DC: 0.8W 
DPDT(RH2) - AC: 1.4 VA (50 Hz, 1.2 VA 60 Hz), DC: 0.9W 
3PDT(RH3) - AC: 2 VA.(50 Hz), 1.7 VA (60 Hz), DC: 1.5W 
4PDT(RH4) - AC: 2.5 VA (50 Hz, 2 VA (60 Hz), DC: 1.5W 

Insulation Resistance: 100 Mn min. (measured at 500V DC 
megger) 

Dielectric Strength: 
SPDT(RH1) 
Between live and non-live parts: 2000V AC, 1 minute 
Between contact circuit and operating coil: 2000V AC, 

1 minute 
Between contacts of the same pole: 1000V AC, 1 minute 
DPDT(RH2), 3PDT(RH3), 4PDT(RH4) 
Between live and non-live parts: 2000V AC, 1 minute 
Between contact circuit and operating coil: 2000V AC, 

1 minute 
Between contact circuit and operating coil: 2000V AC, 

1 minute 
Between contact circuits: 1500V AC, 1 minute 
Between contacts of the same pole: 1000V AC, 1 minute 

Frequency Response: 1800 operations/hour 
Temperature Rise: Coil: 85 deg. max., Contact: 65 deg. max. 
Vibration Resistance: 0 to 6g (55 Hz max.) 
Shock Resistance: SPDT(RH1),DPDT(RH2) - 20g, 

3PDT (RH3) 4PDT(RH4) -lOg 
Operating Temperature: -22° to +158°F (-30°C to +70°C) 
Weight (Approx:): RH1: 24g, RH2: 37g, RH3: 50g, RH4: 74g 
Life Expectancy: 

Electrical: 500,000 operations or more (120V AC, lOA)' 
Mechanical: 50,000,000 operations or more 

Note': 200,000 operations or more (120V AC, lOA) in SPDT(RH1), 3PDT(RH3), 
4PDT(RH4) Types. 

SOCKETS FOR RH SERIES l\\ 
Relay 

RH1B 

RH2B 

RH3B 

RH4B 

BNL-5 

Socket No. 
SH1B-05 (DIN Rail Mount) 
SH1 B-51 (Panel Mount) 
SHl B-62 (PC Mount) 
SH2B-02 (Surface Mount) 
SH2B-05 (DIN Rail Mount) 
SH2B-51 (Panel Mount) 
SH2B-62 (PC Mount) 
SH3B-05 (DIN Rail Mount) 
SH3B-51 (Panel Mount) 
SH3B-B2 (PC Mount) 
SH4B-05 (DIN Rail Mount) 
SH4B-51 (Panel Mount) 
SH4B-62 (PC Mount) 

SH2B-05 

(C) 
SH1B·Q5: 0.787 
SH2B·05: 1.181 
SH3B·05: 1.575 
SH4B~05: 1.968 

Coil Contact 
Nom. 

Resist Power Arrange Amps 
Type Inpul Ohms Approx. ment (Max.) Circuit Diagram 

BVAC 18.8 
12VAC 7B.8 lVA 
24VAC 300 E? 120VAC 7B80 

RH1 SPDT lOA BVDC 47 
12VDC 188 9 

24VDC 750 0.8W ~ 
48VDC 2600 13 (-I (+1141 

110VDC 13800 

BVAC 9.6 rrl' 12VAC 40.5 141 

24VAC 15B.7 1.2VA (+1 

120VAC 4280 
240VAC 15720 

RH2 BVDC 40 
DPDT 10A 

12VDC 60 rho 24VDC 650 0.9W 13 
48VDC 2600 (-I 

110VDC 12100 

BVAC B.O 

U:l'2 
14 

12VAC 25.3 (+1 

24VAC 103 1.7VA 
120VAC 2770 

W:1'0~ RH3 
240VAC 12110 

3PDT lOA 
BVDC 25 

12VDC 100 

rh9 il~l 24VDC 400 1.5W 
48VDC 1BOO 

110VDC 8BOO 

6VAC 5.4 

OJ,,!,, 12VAC 21.2 
24VAC 84.5 2VA (+1 

120VAC 2220 Wll 240VAC 9120 RH4 
6VDC 

4PDT 10A W,0 24 
12VDC 96 
24VDC 388 1.5W 

~9 r'~1 48VDC 1550 
110VDC 7340 

Note: • Options: Light Emitting Diode (LED); Check Button and Neon; 
Check Button 

• LED suited for 120VAC and less. Neon suited for greater than 
120VAC 

TYPES OF RH SERIES 
Terminal Contact 

Style Config. 

SPDT 
B DPDT 

(Blade) 3PDT 
4PDT 

SPDT 
V2 DPDT 

(PCB)' 3PDT 
4PDT 

Note': 2mm (0.078) wide 

SH2B-51 

~~1B-51: 0.709 
SH2B-51: 1.063 
SH3B-51: 1.417 
51-'48-51: 1.771 

Basic 
Type 

RH1B-U 
RH2B-U 
RH3B-U 
RH4B-U 

RH1V2-U 
RH2V2-U 
RH3V2-U 
RH4V2-U 

with Indi- with Check 
cator Light Button 

- -
RH2B-UL RH2B-UC 
RH3B-UL RH3B-UC 
RH4B-UL RH4B-UC 

- -
RH2V2-UL RH2V2-UC 
RH3V2-UL RH3V2-UC 
RH4V2-UL RH4V2-UC 

PC Board Mount 

SH2B-62 

(EI 
SH18-62: 0.7091 
SH28-61: 0.835 

All dimensions in inches SH3B-61: 1.447 
$H4B-62: 1 .772 

Top Bracket 
Mntg. Type 

RH1B-UT 
RH2B-UT 

-
RH4B-UT 

----

COMPLETE CATALOG INFORMATION: 800-538-8157, Ext. 844 (Outside CAl /800-672-3470, Ext. 844 (In CAl 
PRICING & DELIVERY: 800-262-IDEC. CORPORATE ADDRESS: 1213 ELKO DRIVE, SUNNYVALE, CA 94089-2211 

EEM 1988 For manufacturers' sales offices, see yellow pages 8-1495 



4500 RELAYS 4500 

idee MINIATURE GENERAL PURPOSE RELAYS/SOCKETS 

RY SERIES 
3A RATING-2 AND 4 POLES 
TWIN CONTACT ALSO AVAILABLE 

FEATURES 

!\'~2 & RY22, 0.552 
AY4 & RY42, 0.827 

• Available with check button for test operation and indicator 
lights (on 4PDT only). 

• For dry circuit applications, bifurcated crossbar contacts 
available on both 2 and 4-poie models (contact material 
Ag-Pd alloy). 

• Simple construction using the least possible number of 
components. 

• UL recognized and CSA certified models. 
• Complete line of sockets and socket accessories for flexible 

application. 
SPECIFICATIONS 
Contact Material: RY2, RY4: Fine Silver (Gold Plated) 

RY22, RY42: Ag-Pd alloy 
RY2, RY4 50 mf.l max. 

Contact Resistance: RY22, RY42: 100 mn maximum 
(Initial Value) 

Operate Time: 20 ms maximum 
Release Time: 20 ms maximum 
Power Consumption: 

RY2, RY22/AC: Approx. 1.1VA (50 Hz), 1 VA (60 Hz), 
DC: Approx. 0.8W 

RY4, RY421 AC: Approx: 1.4 VA (50 Hz), 1.2 VA (60 Hz), 
DC: Approx. 0.9W 

Insulation Resistance: 100 Mo minimum (measured with 
. 500V DC megger) 

Dielectric Strength: 
Between live and dead parts: 1500V AC, 1 minute 
Between contact circuit and operating coil: 1000V AC 

1 minute 
Between contact circuits: 1000V AC, 1 minute 
Between NO-NC contact: 700V 

Frequency Response: 1800 operations/hour 
Temperature Rise: Coil: 153°F (85°C) maximum; 117°F (65°C) 

maximum 
Vibration Resistance: 0 to 6g (55 Hz maximum) 
Shock Resistance: RY2, RY22: 10g minimum 

RY4, RY42: 20g minimum 
Life Expectancy: 

RY2, RY4: Electrical: Over 200,000 operations (120V AC, 3A) 
Mechanical: Over 50,000,000 operations 

RY22, RY42: Electrical: Over 200,000 operations 
(120V AC, 1A) 

Mechanical: Over 50,000,000 operations 
Operating Temperature: -22° to + 158°F (-30° to + 70°C) 

SOCKETS FOR RY SERIES ~. 

Coil Contact 
Nom. 

Resist Power Arrange Amps 
Type Input Ohms A·pprx. ment (Max.) Circuit Diagram 

6VAC 18.8 
12VAC 76.8 
24VAC 300 1VA 

120VAC 7680 

RY2 DPDT 
3A 

6VDC 47 
12VDC 188 UJ~ ~£ 24VDC 750 0.8W 
48VDC 2660 

6VAC 18.8 

[i.i.l" 12VAC 76.8 
24VAC 300 lVA 

120VAC 7680 
3A 

·RY22 6VDC 47 
DPDT 

12VDC 188 
24VDC 750 0.8W 
48VDC 2660 

6VAC 9.6 
12VAC 40.5 
24VAC 156.7 1.2VA 

r~' 120VAC 4280 

RY4 
240VAC 15720 

4PDT 
3A 

.•. I, 1~ 6VDC 40 
12VDC 160 

[h~ -24VDC 650 0.9W 
48VDC 2600 

110VDC 12100 

6VAC 9.6 

[t1~~ 12VAC 40.5 
24VAC 156.7 1.2VA 

120VAC 4280 

[tth ·RY42 
240VAC 15720 

4PDT 
3A 

6VDC 40 
12VDC 160 
24VDC 650 0.9W 
48VDC 2600 

110VDC 12100 
.. Note: • OptIOns: Light Emitting DIode (LED); Check Button and Neon; 

Check Button 
• LED suited for 120VAC and less. Neon suited for greater than 

120VAC 
, UL Pending; Not C~A Certified 

TYPES OF RY SERIES 
Terminal Contact Basic with Indi- with Check Top Bracke 

Style Can fig. Type cator Light Bullon Mntg. Type 

DPOT RY2S-U - - RY2S·UT 
S OPOT* RY22S - - RY22S-T 

(Solder) 4POT RY4S·U RY4S·UL RY4S-UC RY4S-UT 
4POT' RY42S RY42S·L RY42S-C RY42-T 

DPDT RY2V-U - - -
V OPDT RY22V - - -

(PCB)" 4PDT RY4V-U RY4V·UL RY4V·UC -
4PDT* RY42V RY42V-L RY42V-C -

Vi 4PDT RY4Vl-CSA (PCB)·'· RY4Vl-L RY4Vl-C -
W 4PDT RY4W-CSA (Wrapping) - - RY4W-T 

Note: 'TWin contact **O.8mm (0.032) wide **'1.5mm (.060) wIde 

Panel Mount PC Board Mount 

SY4S·61 
IE) 5Y2S-61: 0.709 

SY45-61: 1.063 

8·1496 For manufacturers' sales offices, see yellow pages EEM 1988 



4500 RELAYS 4500 

idee P.C. TYPE RELAYS 

RW SERIES '" ~ 
HIGHLY SENSITIVE 200mW POWER 
CONSUMPTION 
10,uA TO 2A CONTACT CAPACITY, DPDT 
MEETS 1,500V FCC SURGE REQUIREMENTS 
EPOXY SEALED PACKAGE 

SPECIFICATIONS 
Contact Material: Silver (Gold-Clad) 
Contact Resiatanee: 50mQ maximum (initial value) 
Operata Time: 5msec maximum (at the rated voltage) 
Release Time: 5msec maximum (at the rated voltage) 
Bounea Time: 5msec maximum 
Insulation Rasiatance: 1,000MQ minimum (500V DC megger) 
Dialectric Strength: Between contact and coil: 1,500V AC, 1 minute 

Between contacts of the same pole: 1,000V AC, 
1 minute 

Vibretlon Resiatance: Damage Limits: 10 to 55Hz, 5 mm p-p 
Operating Extremes: 10 to 55Hz, 3.3 mm p-p 

Shock Resistanca: Damage Limits: 1,000 m/sec2 (Approx. 100G) 
Operaling Extremes: 500m/sec2 (Approx. 50G) 

Operating Temperature: -40°C to +70°C (no freezing) 
Operating Humidity: 45 to 85%RH (no condensation) 
Electrical Life: 500,000 operations (Rated load, at 1,800 operations/h) 
Mechanical Life: 100,000,000 operations (at 36,000 operations/h) 
Weight (Approx.): Approx. 3.5g 

TYPE LIST 

Basic 
Coil Contacts 

Type 
No. Input Resist. 

(VDC) (Q) 

1.5 11.3 
3 45 

RW22- 5 125 
G 6 180 

12 720 
24 2880 

48 5760 

PC BOARD LAYOUT 
Dimensions in inches (mm). 

.100 
(2.54) 

Nom. 
Power Arrange-
(mW) ment 

200 
Approx. DPDT 

400 
Approx. 

1=t~~~*=~~~"~0'039HOles _ (01 Holes) 

ORDERING INFORMATION 

Max. 
(A) 

2 

Circuit 
Diagram 
(Bottom 
View) 

~~ 
o----f"'TL<> 

When ordering, specify the basic type number and coil voltage. 

Example: RW22-G DC12V 

Basic Type No. ] T '::oil Voltage 

ReN SERIES '" @ 
LOW COST PC RELAYS 
3, 5 AND 10 AMP CONTACT RATING, SPDT 
SEALED AND UNSEALED TYPE PACKAGES 

SPECIFICATIONS 
Contact Material: Silver (3A), Silver-Nickel (5A), Tin-Alloy (10) 
Contact Resistance: 100 mQ max. (initial value) 
Operate Time: 15 msec max. (at the rated voltage) 
Release Time: 10 msec max. (at the rated voltage) 
Insulation Resistanea: 100 MQ min. measured with a 500V DC megger 
Dielectric Strength: 

Between contact and coil: 1,500V AC, 1 minute 
Between contacts: 750V AC, 1 minute 

Operating Fraquency: .1,800 operations/hour 
Vibration Resistance: 

Damage limits: 10 to 55 Hz, total amplitude 1.5 mm 
Operating extremes: 10 to 55 Hz, total amplitude 1.5 mm 

Shock Resistance: 
Operating extremes: 100 m/sec2 (approx. lOG) 
Damage limits: 1,000 m/sec2 (approx. 100G) 

Operating Temperature: -30°C to + 70°C (3A) no freezing 
-20°C to +50°C (5A) no freezing 

Life (operations): 
Mechanical: 10,000,000 (at 18,000 operations/hour) 
Electrical: 100,000 (at 1,800 operations/hour) 

Soldering Temperature: 260°C, 10 sec maximum 
Weight: Approx. 14g 

TVPELIST 

Coil Contact 
Basic Nom. 
Type No. Input Resist. Power Arrange· Max. 
Unsealed (VDC) (Q) (mW) ment (A) 

5 70 
6 100 

RCNtV- 12 400 360 SPDT 3 
3' 24 1600 

48 6400 

Circuit 
Diagram 
(Bottom 
View) 

5 70 

~ 6 100 
RCNtV- 12 400 360 SPDT 5 
5' 24 1600 

48 6400 
5 70 
6 100 

RCNtV- 12 400 360 SPDT 10 
10' 24 1600 

48 6400 

Note: 'For sealed type, add G: RCNtV-3G; unsealed add B: RCN1V-3B 

PC BOARD LAYOUT 
Dimensions in inches (mm). '" (12) 

0.051 rr--....... (01-3) hQle 

ORDERING INFORMATION 
When ordering, specify the basic type number and coil voltage. 

Example: RCN1V-38 DC6V 

Basic Type No. ] L Coil Voltage 

COMPLETE CATALOG I"FORMATION: 800-538-8157, Ext. 844 (Outside CAl I 800-672-3470, Ext. 844 (In CAl 
PRI~ING & DEliVERY: 800-262-IDEC. CORPORATE ADDRESS: 1213 ELKO DRIVE, SUNNYVALE, CA 94089-2211 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1497 



4500 

idee SOLID STATE RELAYS 

RSS SERIES 
DCI AC AND ACI AC MODELS 
10, 25 AND 40 AMP OUTPUT 

• Photo isolation 
• 600 volt blocking voltage 
• 4000 volt isolation 
• Zero voltage turn-on 
• Built-in snubber 
• 100% tested at rated current 
• High surge capability 
• U.L. recognized (File No. E59804) 
• Dual SCR output (40A) 

TYPE LIST 
Basic Input Voltage Output Current, Cont. 

Type No. (VDC) (Amps) 
RSSD-10A 3-32 10 
RSSD·25A 3-32 25 
RSSD-40A 3-32 40 

Note: Part number nomenclature-
R: Relays, SS: Solid State, D: DC Input 

Basic Input Voltage Output Current, Cont. 
Type No. (VAC) (Amps) 

RSSA-10A 90-280 10 
RSSA-25A 90-280 25 
RSSA-40A 90-280 40 

Note: Part number nomenclature-
R: Relays, SS: Solid State, A: AC Input 

SPECIFICATIONS 
INPUT RSSD SERIES RSSASERIES 

Voltage Range 3-32VOC 90-2S0VAC 

Impedance 1500 Ohm 40K±10% 

Turn-On Voltage 3VOC SOVAC 

Turn·Off Voltage WOC 20VAC 

Dielectric Strength 
4000 RMS (min) 4000 RMS (min) 

(Input-Output-Base) 

Capacitance 
3pF 3pF 

(Input to Output) 

Reverse Voltage Protection Yes ( - 75VOC) N/A 

OUTPUT 

Current (Cont) lOA 25A 40A lOA 25A 40A 

One Cycle Surge Current 100A 250A 650A 100A 250A 650A 

One Second Surge Current 40A SOA 130A 40A 100A 150A 

Voltage Range 24-330VAC 

Voltage Drop 1.5V 

Over Voltage Rating 600 PIV 

Off-State Leakage SmA (max) 

Turn OnlOff Time 112 cycle @60Hz 

Min, Holding Current 50mA 

Static DVIDT 200VlfLSec 

Commutating DVIDT Snubbed for .5 Power Factor at rated load 

SCHEMATIC (10A & 25A) 

RSSD (DC/AC) RSSA (AC/AC) 

RELAYS 4500 

idee P.C. TYPE RELAYS 

RD SERIES 
LOW PROFILE PC RELAYS 
HIGHLY SENSITIVE, 400mW POWER 
CONSUMPTION 
100f,LA TO 1.25A CONTACT CAPACITY, DPDT 
MEETS 1,500V FCC SURGE REQUIREMENTS 

SPECIFICATIONS 
Contact Material: Silver (Gold-Clad) 
Contact Resistance: 100mO max. (initial value) 
Operate Time: 5 msec max. @ Rated Voltage 
Release Time: 5 msec max. @ Rated Voltage 
Bounce Time: 6 msec max. @ Rated Voltage 
Insulation Resistance: 100MO min. (initial value) 
Dielectric Strength: 

Between contact and coil: 1,000V AC, 1 minute 
Between contact of different poles: 1,000V AC, 1 minute 
Between contact of the same pole: 500V AC, 1 minute 

Surge Withstand Voltage: 1,500V FCC 
Operating Frequency: 3,600 operations/hr. 
Vibration Resistance: 10 to 55 Hz (Total amplitude: 1.5 mm) 
Shock Resistance: Damage limits: 1,000 m/sec2 (Approx. 100G) 

Operating extremes: .200 m/sec2 (Approx. 20G) 

Electrical Life 
(Resistive Load): 500,000 operations minimum 

AC: 110V, 0.3A 
DC: 24V, 1.25A 

Mechancial Life: 50,000,000 operations minimum 
Operating Temperature: - 30°C to + 70°C (no freezing) 
Weight: Approx. 4.5g 

TYPE LIST 

Basic Coil 
Type Nom. 
No. Input Resist. Power 

(VDC) (0) (mW) 

3 22.5 
5 62.5 400 

RD2N- 6 90 Approx. 
1U 12 360 

24 1440 
48 5760 

NOTE: Latching model also available, consult IDEC 

P.C. BOARD LAYOUT 
Dimensions in inches (mm). 

ORDERING INFORMATION 

Contacts 

Arrange- Max. 
ment (A) 

DPDT 1.25 

When ordering, specify the type number and coil voltage. 

Example: RD2N·1U - 24V DC 

Circuit 
Diagram 
(Bottom 

View) 

Basic Type No. ] Lcoil Voltage 

COMPLETE CATALOG INFORMATION: 800-538-8157, Ext. 844 (outside CAl / 800-672-3470, Ext. 844 (In CAl 
PRICING & DELIVERY: 800·262·IDEC • CORPORATE ADDRESS: 1213 ELKODRIVE, SUNNYVALE, CA 94089-2211 

B·1498 For manufacturers' sales offices, see yellow pages EEM 1988 



4500 RELAYS 4500 

: @~ lltA~ ,D~L~': ~~L!,Y~ ~ ~~N~9~~ 
Unique tiny ICSDTIMER'M time delay modules solve big timer jobs 

ICSOTIMER™ KH Series ICSOTIMERTM KD Series ICSOTIMER™ KE Series 

KH1 

KH 2",3,4 
15" -5 SPACES ~@,2"~1,O"~ OFF DELAY 

Thick film hybrid RC type 
timers. Solid State Output. 
Voltages: AC-12, 24, 120,240 

DC-12, 24, 48, 120 
Ratings: UL File #E68153 

CSA: LR54307 
Action 1 = 100MA max, 10MA min 
Actions 2, 3, 4 = 500MA max, 10MA min 
Termination: 2" long #22AWG solid tinned 

leads 
Coating: Conformal 
8 Time Ranges: .1 to 300 sec 
Sizes: Action 1 = 1.3 x .6 x .3 

Actions 2,3,4 = 1.3 x 1.0 x .5 

1-0n Delay, Delay on Make 
2-Off Delay, Delay on Break 

KD1 

Digital Countdown-CMOS type 
timers. Solid State Output. 
Voltages: AC-12, 24,120,240 

DC-12, 24, 48,120 
Ratings: 
Actions 1, 3, 5 = 1 Amp max, 20 MA min 
Actions 2, 4, 6 = .5 Amp max, 10MA min 
Termination: 2" long #22AWG solid tinned 

leads 
Coating: Conformal 
3 Time Ranges:.1 sec to 10 hrs 
Sizes: Action 1 = 1.4 x 1.0 x .5 

Actions 2,3,4,5 = 1.4 x 1.4 x .5 
Action 6 = 2.0 x 1.4 x .5 

DESCRIPTION OF TIMING ACTIONS 
3-lnterval 
4-Triggered Interval, Single Shot 

Time Delay Relays & Vonage Sensors 

Time Delay Relays 

Ratings: 
DPDT - Va HP @ 120VAC 
10 Amp res @240VAC, 28VDC 

Voltages: , 
AC 12, 24, 120, 240 
DC 12, 24, 48, 120 

11 Time Ranges: ,1 sec to 10 hours 
Sizes: 
OP4 Actions 1-5 = 2 x 2 x 3W' 
OP4 Action 6 = 2% x 10/4 x3J02 
KG 2~ x 2~ x 10/4 high 
Terminations: 
OP4: Octal style plug-in base. 
0/16" 11-Pin blade base, 
KG: W a.c. Tabs 

Voltage Sensor: K8001, 4, 5 
True Off Delay: K7830, 5 
Ratings: 

5 Amp res @ 240VAC 
Voltage Sensor DPOT 
True Off Delay SPOT 

Voltages: 
120, 240VAC 

Size: 
20/8 x 10/4 X 3V2 

Terminations: 
11-Pin blade base. 

All Dimensions in Inches 

in Molded Block 

Features the DIGI ICSOTIMER in a rugged 
2" x 2" X 0/4" package with 0/16" or 1,4" quick 
connect terminals, center hole mounting. 
Drives loads to 1 amp. 
Digital Countdown-CMOS type 
timers. Solid State Output. 
Voltages: AC-12, 24, 120, 240 

DC-12, 24, 48, 120 
Ratings: 
Actions 1, 2, 3 ,= 1 Amp max 
Termination: 0/16" or 1,4" a.c. terminals 
3 Time Ranges: .1 sec to 10 hrs 
Sizes: Actions 1, 2,3 = 2 x 2 x .8 less 

terminals 

5-Recycle, Equal OffIOn 
6-Recycle, OffIOn, independently adjustable 

Custom Controls 

concept through 
prol:o!vt>e and production. We 

have over 20,000 of production capability 
so we are able to handle any project, large 
or small. Our 24 years experience and aA 
program assures project success. 

Infrared Time Controls 
.120 or 208/240. Senses 
an object up to 15 inches 
away. Heavy duty relay 
with contact rated 1 HP @ 
125/250 VAC mounted on 
pcb, Sensing head 
available on the pcb or 
remote. Consult factory for 
time and other sensing 
configurations. 

ICSIINSTRUMENTATION & CONTROL SYSTEMS, INC. 
520 Interstate Road. Addi~on, Illinois 60101-4471 • 312/543-6200· FAX: 312/543-6244· Telex 27-1503 ICS-UR 

EEM 1988 For manufacturers' sales offices, see yellow pages e·1499 
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4500 RELAYS 4500 

International 
II()R I Rectifier 

MICROELECTRONIC 
POWER IC RELAYS 

ChipSwitch® Solid State Relay 
The ChipSwitch relays utilize 

power integrated Circuits for AC 
power line switching while maintain
ing turn -on at zero voltage crossing 
and turn-off at zero current crossing. 
They are a compact, low cost, and 
highly reliable interface for isolating 
and switching AC loads such as . 
solenoids, valves, lamps, contactors, 
small motors, and heaters from low 

''':' :c ,;goa,~ , j'~ 
.250 

.100 -1 
--j ~400~ 

Figure 1 ChipSwitch SP 

~ v\B::: 
1--.600~ 

Figure 2 ChipSwltch 0 P 

SERIES PART 
NUMBER 

SP SPlll0 

~ 
SP1210 
SP2110 
SP2210 
SP6110 
SP6210 

1 FORM A 

DP DPlll0 
DP1210 
DP1610 

~ 
DP2110 
DP2210 
DP2610 
DP6110 
DP6210 

1 FORMA DP661 0 

CS CS5005 ., CS5010 
CS6005 

I' CS6010 
1 FORM A 

GENERAL CHARACTERISTICS 

Dielectric Strength Input/Output 

Min. off state dv/dt@ rated V 25"C 

Max. off state leakage 

Power factor range 

Ambient operating temperature 

BOSFET® PhotoVoltalc Relay 
International Rectifier Photo

Voltaic Relays utilize a unique 
power integrated circuit termed a 
BOSFET to form a solid state 
replacement for signal level elec
tromechanical relays. They feature 
high speed, zero offset voltage, low 
pick-up power, miniaturization, and 
are widely applied in instrumenta
tion, multiplexing, automatic test 
equipment, thermocouple switching 
and telecommunications for general 
purpose switching of AC/OC ana-

'og on' 'g"'3forn 
1-.420-1 L~ 
~j:::~ 
-I 1-.100 Typical 

Figure 3 ChipSwitch CS, BOSFET pvo & PYA 

16 14 11 9 1[(-==' 
10 3 4 5 6 8 .300 

~.850-=------::.j ~ --==, 

SERIES PART 
NUMBER 

PVR PVR1300 

- PVR1301 
PVR2300 
PVR3300 
PVR3301 

2 FORMA 

PYA PVA1052 
PVA1054 
PVA1352 

~ PVA1354 
PVA2352 
PVA3324 
PVA3354 

1 FORM A PVAZ172 

PVD PVD1052 
PVD1054 ,. PVD1352 
PVD1354 
PVD2352 
PVD3354 

1 FORM A PVD172 

GENERAL CHARACTERISTICS 

Dielectric Strength Input/Output 

Min. off state dv/dt@ rated V 25"C 

Operating 
Maximum Trans. Turn-

Voltage 
Load lOver-

On 
Range 

Current Volt 
Signal 

@40"C 
V(RMS) A(RMS) V(Pk) 

(DC) 

20-140 300 5mA 
1.0 

20-140 
Free Standing 

300 lOrnA 

20-280 450 5mA 

20-280 450 lOrnA 
3.0 

600 20-280 
With Heat Sink 

5mA 

20-280 600 lOrnA 

20-140 300 5mA 

20-140 300 lOrnA 

20-140 300 3.5V 

20-280 450 5mA 

20-280 1.0 450 lOrnA 

20-280 450 3.5V 

20-280 600 5mA 

20-280 600 lOrnA 

20-280 600 3.5V 

20-280 500 5mA 

20-280 500 lOrnA 
0.3 

20-280 600 5mA 
20-280 600 lOrnA 

SP I DP I CS 

3750 I 4000 

600 I 1200 

10 

0.5to 1 I 0.2 to 1 

-30 to +80 

Operating 
Max. On· Max Load Nom. Min. 
State Res. Current Control Off-

Voltage @25"C @40"C Current State 
Range Ohms (DC) (DC) Res. 
V(Pk) 

AC DC 
mA mA Ohms 

±100 50 1.5 600 108 

+100 5.0 1.5 600 10'0 
10 108 ±200 24 6.0 260 

±300 24 6.0 260 108 

t300 24 6.0 260 10'0 

±100 35 35 70 5.0 108 
±100 35 35 70 5.0 1010 

±100 5.0 5.0 250 5.0 108 
±100 5.0 5.0 250 5.0 1010 

'±200 24 24 130 5.0 108 
±300 24 24 130 2.0 1010 

±300 24 24 130 5.0 1010 

±60 0.5 0.5 1000 10 108 

+100 8.0 160 5.0 108 
+100 8.0 160 5.0 1010 

+100 1.5 500 5 .. 0 108 
+100 1.5 500 5.0 10'0 

+200 6.0 220 5.0 108 
+300 6.0 220 5.0 10'0 

+ 60 0.25 1400 10 108 

PVR I PYA I PVD 

1500 I 1500 and 4000 
1000 ~1.190 ::J 125 

.100-l I- 1.200 1 

Max. thermal offset voltage @ SmA control 0.2 

Output AC or DC I AC or DC I DC 

Ambient operating temperature -40 to +80 

Figure 4 BOSFET PVR 

Outline Tech. 
Drawing Bu"etin 

No. 

Figure 

1 
SP-3 

Figure 

2 
DP-4 

Figure 
CS60 

3 

UNITS 

YAMS 

Vip sec 

pA 

-
"C 

Outline Tech. 
Drawing Bulletin 

No. 

PVR13 

PVR13 
Figure 

PVR33 
4 

PVR33 

PVR33 

PVAlO 
PVA10 

Figure 
PVA13 
PVA13 

3 PVA33 
PVA33 
PVA33 
PVAZ 

PVD10 
Figure PVD10 

PVD13 
3 PVD13 

PVD33 
PVD33 

UNITS 

VRMS 

Vip sec 

pV 

-
"C 

INTERNATIONAL RECTIFIER: 233 Kansas Street, EI Segundo, CA 90245 (213) 772-2000 • Europe: Hurst Green, Oxted, Surrey AH8 9BB, England 
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4500 . 

TAHAMI5AWA 
ELECTRIC COy LTD. 

1 Amp SPOT 
l -0.492", 
W-0.291", 
H -0.374" 

CONTACT DATA 
Arrangement - 1 Form C 

SY ISZ RELAYS 

Material- Gold overlay silver·palladium 
Resistance - Max. 100 mn (initial value) 

Ratings - 0.5A, 120V AC or lA, 24V DC (resistive) switched 
2.0A carrying curent 

Life Expectancy - Mechanical: Min. 5 million operations 
Electrical: SZ Min. 200,000 operations at rated load 

SY Min. 150,000 operations at rated load 

COIL DATA 
Voltages - 1.5 to 24V DC 
Power (at 20°C) -

SZ Operate - 0.15 watt (0.16 watt for 18V coil, 0.18 watt for 24V coil) 
Nominal - 0.3 watt (0.32 watt for 18V coil, 0.36 watt for 24V coil) 

SY Operate - 0.075 watt 
Nominal- 0.15 watt 

Operate (at 20°C) - 70% of nominal voltage 
Duty - Continuous 

GENERAL DATA 
Insulation Resistance - 100 Mn minimum at 500V DC 
Dielectric Strength - 500V AC (50, 60 Hz), between open contacts 

100DV AC between contacts and coil 
Temperature Range -- -40°C to +70°C (l8V coil: -30°C to +65°C, 

25V coil; -30°C to + 60°C) (at nominal voltage) 
Time Values (approx.l- Op'erate 1.5 mS, Release 1 mS (at nominal voltage) 
Vibration Resistance - 20G (10 "'" 300 Hz) amplitude 3 mm 
Shock Resistance - 50G 
Mounting - For direct printed circuit mounting on grid spacing 

of 2.54 mm (0.1 in,) 
Approximate Weight - 1.7 gr (0.06 oz.) 
Enclosure - Polybutylene terephthalate (PSn 
Surge Strength - 1000V 

Nominal Coil Operate 
Coil Voltage Resistance Voltage 

3 30 2.1 
5 83 3.5 
6 100 3.9 
9 270 6.3 

12 480 8.4 
18 1000 12.6 
24 1600 16.8 

5 167 3.5 
6 240 4.2 
9 540 6.3 

12 960 8.4 

Type No. 

SZ·3W 
SZ·5W 
SZ·6W 
SZ·9W 
SZ·12W 
SZ·18W 
SZ·24W 

SY·5 
SY·6 
SY·9 
SY·12 

List 
Price 

$2.64 
$2.64 
$2.64 
$2.64 
$2.64 
$2.64 
$2.64 

$2.90 
$2.90 
$2.90 
$2.90 

RELAYS 4500 

Sub Miniature 
Printed Circuit Board Relays 

1 Amp DPDT 
l -0.795", 
W-0.386", 
H -0.472" 

CONTACT DATA 

RY RELAY 

Arrangement - 2 Form C, 2 Form 0 
Material - Gold overlay silver·palladium 
Resistance - Max. 100 mn (initial) 
Ratings - O.SA l20V AC or lA 24V DC (resistive) 
Life Expectancy - Mechanical: Min. 20 million operations 

Electrical: Min. 500,000 operations at lA 24V DC 
Min. 200,000 operations at 0.5A l20V AC 

COIL DATA 
Voltages - 4.5 to 48V DC 
Power (at 20°C) -

Operate - 0,075 watt (0.098 watt for l8V, 24V coil, 0.138 watt 
for 48V coil) 

Nominal- 0.15 watt (0.2 watt for l8V, 24V coil, 0.3 watt for 48V coil) 
Operate (at 20°C) - 68 ,.." 71 % of nominal voltage 
Duty - Continuous 

GENERAL DATA 
Insulation Resistance - 1000 Mn min. at 500V DC 
Dielectric Strength - SOOV AC between open contact 

1000V AC between all other conductors 

Temperature Range - -40°C,.." +80° at nominal voltage 
Surge Strength - l500V between all conductors 
Time Values (max.l- Operate 6 ms, Release 3 ms at nominal voltage 
Vibration Resistance - lOG no ,.." 55 Hz) 

Shock Resistance -lOG 11 ±1 ms) - Unerror, lOOG (6 ±l ms)
Destruction 

Enclosure - Polybutylene terephthalate (PSn 

Maximum 
Operate Continuous 
Voltage Voltage 

8·M (2 form C) 

5 3.6 12.5 167 
6 4.3 15.0 240 
9 6.4 22.5 540 

12 8.5 30.0 960 
24 16.8 51.6 2880 
48 32.6 84.0 7680 

M·B (2 form 0) 

5 3.3 7.1 55 
6 4.0 8.5 80 
9 5.9 12.8 180 

12 7.9 17.0 320 
24 15.8 34.1 1280 
48 31.8 65.8 4800 

Ordering 
Code 

RY·5W 
RY·6W 
RY·9W 
RY·12W 
RY·24W 
RY·48W 

RHD 
RHO 
RY·9D 
RY·12D 
RY·24D 
RY·48D 

List 
Price 

$3.70 
$3.70 
$3.70 
$3.70 
$3.70 
$4.58 

$4.14 
$4.14 
$4.14 
$4.14 
$4.14 
$5.02 

Exclusive Sales Agent ~ ITT COMPONENTS • A Division of ITT Corp. • fAX 714-727-2109 
5 Jenner Street • Irvine, California • Phone: (714) 727-3001 • TWX: 910-595-1744 • Telex: 69·1389 

8'1502 For lTlanufacturers' sales offices, see yellow pages EEM 1988 



4500 RELAYS 4500 

TAHAMI5AWA 
ELECTRIC CO ... LTD. 

1 Amp SPDT 
L -0.606/1, 
W-0.449, 
H -0.433/1 

CONTACT DATA 
Arrangement - 1 Form C 

MI RELAY 

Material- Gold overlay silver-palladium alloy 
Resistance -100 milliohms maximum (initial value) 
Ratings - SOIL amps to 1 amp at 30V DC or 120V AC, resistive 

2A maximum carrying current 
Life Expectancy - Mechanical: 20 million operations 

Electrical: 500,000 operations minimum at 1 amp 24V DC resistive load 
200,000 operations minimum at 0.5 amps 120V AC resistive 
load 

COIL DATA 
Voltages - 1.5 to 24 volts DC 
Power (at 20°C) -

Standard type: Operate-0.22 watt, -Nominal-0.45 watt, 
Maximum-I watt 

High sensitive type: Operate-OJ watt, Nominal-0.2 watt, 
Maximum-l watt 

Operate (at 20°Cl - 70% of nominal voltage 
Duty - Continuous 

GENERAL DATA 
Insulation Resistance - 100 megohms minimum at 500V DC 
Dielectric Strength - 500V AC (50/60 Hz), between all insulated elements 
Temperature Range - Standard type: -40°C to +55°C 
(at nominal voltagel High sensitive type: - 30°C to + 75°C 
Time Values - Operate <3 ms standard, <6 ms sensitive; 

release <1 ms 
Mounting - For direct printed circuit mounting on grid spacing of 2.54 mm 

(OJ in.) up to board thickness of 2.5 mm (0.98 in.) 
Approximate Weight - 3.5 gr. (0.12 oz.) 
Enclosure - Standard - polycarbonate 

Washable or sealed - PBT 

Standard Types 

1.5 1.05 2.0 5 MZ·1.5HG $2.42 
3 2.1 4.1 20 MZ-3HG $2.42 
5 3.5 6.8 56 MZ·5HG $2.42 
6 4.2 8.1 80 MZ-6HG $2.42 
9 6.3 12.2 180 MZ-9HG $2.42 

12 8.4 16.2 320 MZ-12HG $2.42 
24 16.8 32.4 1280 MZ·24HG $2.42 

.. 
HIgh SensItIve Type 

1.5 1.05 3.0 12 MZ-1.5HS $2.60 
3 2.1 6.0 45 MZ-3HS $2.60 
5 3.5 10;0 120 MZ-5HS $2.60 
6 4.2 12.0 180 MZ-6HS $2.60 
9 6.3 18.0 400 MZ-9HS $2.60 

12 8.4 24.0 700 MZ-12HS $2.60 
24 16.8 48.0 2800 MZ-24HS $2.60 

Latch 109 Types 

3 2.1 NA 5.7 MZl-3 $3.61 
5 3.5 NA 15 MZl-5 $3.61 
6 4.2 NA 21 MZl-6 $3.61 

9 6.3 NA 50 MZl-9 $3.61 

12 8.4 NA 87 MZl-12 $3.61 

24 16.8 NA 350 MZl-24 $3.61 

Sub Miniature 
Printed Circuit Board Relays 

2 Amp DPDT 
L -0.795/1, 
W-0.386/1, 
H -0.457/1 

CONTACT DATA 

Rl/RZL RELAYS 

Arrangement - DPDT (B-M) - RZ, RZ( lW Type 
Material- Gold overlaid silver-palladium alloy 
Max. Switching Power -

30W / 60VA - Single Contact 
30W / 50VA - Bifurcated contact at resistive load 

Max. Switching Current -
2A AC or DC - Single Contact 
lA AC or DC - Bifurcated contact at resistive load 

Max. Switching Voltage -
150V DC/125V AC - Single Contact 
100V DC/90V AC - Bifurcated contact at resistive load 

Contact Resistance (Pin-pin) - IOOmo Max. 
Capacitance - 1.5PF max. between open contact 

0.5PF max. between adjacent change-over contact 
Life Expectancy -

Mechanical: 20 million operations - Single Contact 
15 million operations - Bifurcated contact 

Electrical: 0.5 million operations at 1.25A 24V DC or O.4A 125V AC 
at resistive load - Single contact 

0.5 million operations at O.7A 24V DC or 0.25A 125V AC 
at resistive load - Bifurcated contact 

COIL DATA 
Nominal Voltage - 3 to 48 V DC - RZ, RZ( lW Type, 

3 to 24V DC - RZl, RZH )W Type 
Power (at 20°C) - Nominal: 515 - 560 mW - RZ, RZ( )W Type, 

Operate: 200 - 324 mW - RZ, RZ( lW Type 
Max: 1050 mV 

Temperature Range - -40°C - +S5°C - RZ RZ( )W Type 
(at nominal voltage) - 40°C - + 75°C - RZI RZH ) Type 

GENERAL DATA 
Dielectric Strength - 500V AC (50/S0 Hzl between open contacts, 

lOOOV AC contact-coil 
Insulation Resistance - 1000 Mo min. at 500V DC 
Timing - Operate <4 ms, release <2 
Bounce Time - Approx. 1 ms on operate 

Approx. 4 ms on re lease 
Vibration Resistance - 10 to 60 Hz amplitude 1.5 mm (lOG) 
Shock Resistance - Destruction shock: 100G (II ms ±I ms) 

Unerror shock: lOG (II ms ± 1 ms) 
Surge Strength - 1500V AC between all conductors 

Standard Coil and Contact Combinations (20°C 

I Coil Maximum Resistance I Nominal Operate Continuous ±1 0%, Ordering 
Voltage Voltage Voltage Ohms Code 

Standard types 

5 3.2 7.0 45 RZ-5 
6 3.8 8.4 66 RZ-6 
9 5.1 12.6 140 RZ-9 

12 7.6 16.8 280 RZ-12 
24 15.2 33.6 1070 RZ-24 
48 36.0 67.2 4000 RZ-48 

latching types 

5 3.2 NA 8.4 RZl-5 
6 3.8 NA 12 RZL·6 
9 5.7 NA 27 RZl-9 

12 7.6 NA 52 RZl-12 
24 15.2 NA 192 RZl-24 
48 36.0 NA 820 RZL-48 

List 
Price 

$3.39 
$3.39 
$3.39 
$3.39 
$3.39 
$3.78 

$4.53 
$4.53 
$4.53 
$4.53 
$4.53 
$4.93 

Exclusive Sales Agent • ITT COMPONENTS • A DIVISion of ITT Corp. • FAX 714·727-2109 
5 Jenner Street • Irvine, California • Phone: (714) 727-3001 • TWX: 910·595-1744 • Telex: 69-1389 

I 
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4500 RELAYS 4500 

Sub Miniature TAHAMI5AWA 
ELECTRIC CD ... LTD. Printed Circuit Board Relays 

1 Amp DPDl Relay 
L -0.795" 
W-O.394" 
H -0.394" 

CONTACT DATA 

RA RELAY 

Arrangement - 2 Form C (DPDT) 
Material- Gold overlaid silver palladium alloy vs silver palladium alloy 
Resistance - Max. 100 mn (initial) 
Rating - 24V DC lA, or l20V AC 0.5A 
Life Expectancy - Mechanical: Min. 20 million operations 

Electrical: Min. 500,000 operations at 24V DC 1A 
Min. 200,000 operations at 120V AC 0.5A 

Max. Carrying Current- 2A 

COIL DATA 
Voltages - 1.5 to 48V DC 
Power (at 20°C) - Operate: Standard 100-200 mW 

Single winding latching 35-100 mW 
Double winding latching 75-180 mW 

Nominal: Standard 200-400 mW 
Single winding latching 75-200 mW 
Double winding latching 150-360 mW 

Operate (at 20°C) - Less than 70% of nominal voltage 
Duty - Continuous 

GENERAL DATA 
Insulation Resistance - 1000 Mn at 500V DC 

(Expect between P & S coil! 
Dielectric Strength - 1000V AC between open contact 

1500V AC between all other conductors 
(Expect between P & S coil! 

Temperature Range - -40°C-+80°C (RA-W, RA-WN, RAl-W, RAL-DW, 
RAl-WP, RAL-DWP) 
-40°C_+ 70°C (RA-WM, RAL-DWM), at nominal 
voltage, Non carrlng Contact 

Surge Strength -1500V between coil and contact, adjacent contacts 
Time Value (Max.) - Operate: (RA-WM, RAL-DWM) 4 mS 

<RA-W, RA-WN, RAL-W, RAL-DWN, RAL-WP, 
RAL-DWP) 6 mS 

Release: (RA~WM) 3 mS 
(RA-W, RA-WN, RAL-DWM) 4 mS 
(RAL-W, RAL-DWN, RAL-WP, RAL-DWP) 6 mS, 
at nominal voltage 

Vibration Resistance - 30G nO-55 Hz) Unerror 
30G nO-55 Hz) Destruction 

Shock Resistance - 50G (1I ± 1 mS) Unerror 
100G (II ±1 mS) Destruction 

Enclosure - Polybutylene terephthalate (PBD 

Ordering 
Code 

RA( lW-K TYPE 
Non-Latching 

RA 1.5W-K 
RA 3W-K 
RA 4.5W-K 
RA 5W-K 
RA SW-K 
RA 9W-K 
RA 12W-K 
RA 18W-K 
RA 24W-K 
RA 48W-K 

Nominal 
Coil 

Voltage 
(VDC) 

1.5 
3 
4.5 
5 
6 
9 

12 
18 
24 
48 

I Must 
Coif Operate 

Resistance Voltage 
±10% at 20·C 

at 20·C (n) (VDC) 

15 +1.0 
60 +2.0 

135 +3.1 
167 +3.4 
240 +4.0 
540 +6.1 
900 +8.1 

2160 +12.3 
2880 +16.1 

11520 +32.2 

Release or 
Reverse 
o~erate 

Vo tage at 
20·C (VDC) 

+0.15 
+0.3 
+0.45 
+0.5 
+0.6 
+0.9 
+1.2 
+1.8 
+2.4 
+4.8 

List 
Price 

$4.14 
$4.14 
$4.14 
$4.14 
$4 .. 14 
$4.14 
$4.14 
$4.14 
$4.14 
$4.97 

I 

Nominal Coif 
Coil Resistance 

Ordering Voltage ±10% 
Code (VDC) at 20·C (n) 

RA( lW;K TYPE (Continuedl 
Single Winding Latching 

RAL 1.5W-K 1.5 
RAL 3W-K 3 
RAL 4.5W-K 4.5 
RAl 5W-K 5 
RAL 6W-K 6 
RAl 9W-K 9 
RAL 12W-K 12 
RAl 18W-K 18 
RAL 24W-K 24 
RAL 48W-K 48 

Double Wmdmg Latchmg 
RAL Dl.5W-K 
RAL D3W-K 
RAL D4.5W-K 
RAL D5W·K 
RAL DSW-K 
RAL D9W-K 
RAl DI2W-K 
RAl DI8W·K 
RAl D24W-K 
RAl D48W-K 

RA( lWN-K TYPE 
Non-Latching 

RA 1.5WN-K 
RA 3WN-K 
RA 4.5WN-K 
RA 5WN-K 
RA SWN-K 
RA 9WN-K 
RA 12WN-K 
RA 18WN-K 

1.5 
3 
4.5 
5 
6 
9 

12 
18 
24 
48 

1.5 
3 
4.5 
5 
6 
9 

12 
18 

Double Winding Latching 
RAL Dl.5WN-K 
RAl D3WN-K 
RAL D4.5WN-K 
RAl D5WN-K 
RAL D6WN-K 
RAL D9WN-K 
RAL DI2WN·K 
RAL DI8WN-K 

RA( lWM-K TYPE 
Non-Latching 

RA 1.5WM-K 
. RA 3WM-K 

RA 4.5WM-K 
RA 5WM-K 
RA 6WM-K 
RA 9WM-K 
RA 12WM-K 
RA 18WM-K 
RA 24WM-K 
RA 48WM-K 

1.5 
3 
4.5 
5 
6 
9 

12 
18 

1.5 
3 
4.5 
5 
6 
9 

12 
18 
24 
48 

Double Winding Latching 
RAl Dl.5WM-K 1.5 
RAL D3WM-K 3 
RAL D4.5WM-K 4.5 
RAL D5WM-K 5 
RAL DSWM-K 6 
RAL D9WM-K 9 
RAL DI2WM-K , 12 
RAl DI8WM-K , 18 
RAl D24WM·K 24 
RAL D48WM-K : 48 

PIS 
PIS 
PIS 
PIS 
PIS 
PIS 
PIS 
PIS 
PIS 
PIS 

PIS 
PIS 
PIS 
PIS 
PIS 
PIS 
PIS 
PIS 

PIS 
PIS 
PIS 
PIS 
PIS 
PIS 
PIS 

, PIS 
~ PIS 
I PIS 

30 
120 
270 
335 
480 

1080 
1920 
4320 
5760 

11520 

15 
60 

135 
167 
240 
540 
960 

2160 
2880 

11520 

11.3 
45 

100 
125 
180 
405 
720 

1620 

12.5 
50 

113 
139 
200 
450 
800 

1800 

5.63 
22.5 
50.6 
62.5 
90.0 

203.0 
360.0 
810.0 

1440 
5760 

6.2 
25 
56 
69 

100 
225 
400 
900 

1600 
6400 

Notes: • If correct polarity is not applied to the coil terminals, relay does not operate properly . 
• To release latched contact, polarity to be applied to coil terminals should be reversed. 
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Must 
Operate 

~f~!~ 
(VDC) 

+1.0 
+2.1 
+3.1 
+3.4 
+4.1 
+6.3 
+8.3 

+12.5 
+16.6 
+21.0 

+1.0* 
+2.0* 
+3.1" 
+3.4* 
+4.0* 
+6.1* 
+8.1* 

+12.3* 
+16.1* 
+32.2* 

+1.0 
+2.0 
+3.1 
+3.4 
+4.0 
+6.1 
+8.1 

+12.3 

+1.0* 
+2.0* 
+3.1* 
+3.4* 
+4.0* 
+6.1* 
+8.1* 

+12.3* 

+0.9 
+1.9 
+2.9 
+3.3 
+3.9 
+5.9 
+7.9 

+11.8 
+15.8 
+31.6 

+1.0* 
+2.0* 
+3.0* 
+3.3* 
+4.0* 
+6.0* 
+8.0* 

+12.0-
+16.0* 
+32.1* 

Release or 
Reverse 
Operate 

Voltage at LIst 
20·C (VDC) Price 

-1.0 $4.75 
-2.1 $4.75 
-3.1 $4.75 
-3.4 $4.75 
-4.1 $4.75 
-6.3 $4.75 
-8.3 $4.75 

-i2.5 $4.75 
-16.6 $4.75 
-21.0 $5.68 

+1.0** $5.02 
+2.0*- $5.02 
+3.1** $5.02 
+3.4*- $5.02 
+4.0*- $5.02 
+6.1** $5.02 
+8.1** $5.02 

+12.3** $5.02 
+16.1** $5.02 
+32.2** $7.61 

+0.15 $4.05 

+0.3 . $4.05 

+0.45 $4.05 

+0.5 $4.05 

+0.6 $4.05 
+0.9 $4.05 
+1.2 $4.05 
+1.8 $4.05 

+1.0** $4.93 
+2.0** $4.93 
+3.1*- $4.93 
+3.4** $4.93 
+4.0** $4.93 
+6.1 ** $4.93 
+8.1** $4.93 

+12.3** $4.93 

+0.15 $3.96 
+0.3 $3.96 
+0.45 $3.96 
+0.5 $3.96 
+0.6 $3.96 
+0.9 $3.96 
+1.2 $3.96 
+1.8 $3.96 
+2.4 $3.96 
+4.8 $4.84 

+ 1.0** $4.84 
+2.0** $4.84 
+3.0** $4.84 
+3;3** $4.84 
+4.0** $4.84 
+6.0** $4.84 
+8.0-- $4.84 

+12.0** $4.84 
+16.0** $4.84 
+32.1** $7.44 

* P only. *- S only. 
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4500 RELAYS 4500 

TAHAMI5AWA 
ELECTRIC CO. LTD. 

1 Amp4PDT 

l -1.387", 

W-0.390", 

H -0.433" 

CONTACT DATA 

RA4 RELAY 

Arrangement - 4 Form C (4PDT) 

to 

< 

Material- Gold overlaid silver palladium alloy vs silver palladium alloy 
Resistance - Max. 100 mO 

Ratings - 120V AC O.SA, 24V DC 1A (Resistive) 
Max. Current - 2A 
Life Expectancy Mechanical - Min. 20 million operations 

Electrical- Min. 500,000 operations at 24V DC 
Min. 200,000 operations at 120V AC O.SA 

COIL DATA 

Voltages - 1.5 to 48V DC Power (at 20°C) 

RA4, RA4L RA4·M, RA4L·M 

Type Operate Nominal Operate 

Single Winding O.lW 0.2W 0.2W 
Non Latching 

Single Winding 0.045W 0.09W 0.09W 
Latching 

Double Winding 0.09W 0.18W 0.18W 
Latching 

Operate (at 20 0 C) 70% of nominal voltage 

GENERAL DATA 

Insulation Resistance - 1000 mo min. at SOOV DC 
Dielectric Strength -1000V AC between open contacts 

lS00V AC btween all other conductors 

Temperature Range - -40°C - +80°C (RA4, RA4ll, 
- 40°C - + 70°C <RA4-M, RA4l-M) 

Nominal 

O.4W 

0.18W 

0.36W 

Surge Strength - 1500V between coil and contact, adjacent contacts 
Time Value - Operate: 6 msec max. 

Release: 4 msec max. 

Vibration Resistance - 30G no - 55 Hz) 
20G no - 55 Hz) 

Shock Resistance - 1 DOG (6 ± 1 msec) 
30G (l1 ± 1 msec) 

Enclosure - PBT 

ORDERING INFORMATION 

RA4 L D 12 W M -K 

Destructive 
Unerring 

Destructive 
Unerring 

II ~E",I,,"re K W"h,bI. 
co. iI Sensitivity Nill: HighSensitive Power 

M: Standard 

Contact W: Bifurcated 

Nominal Coil Voltage 
L------Coil Winding Nill: Single Winding 

D: Double Windings 
L-------Type of Relays Nill: Non'latching Type 

l: latching Type 
'----------Type 

Sub Miniature 
Printed Circuit Board Relays 

Must Release or 
Nominal Coil Operate Reverse 

Coil Resistance Voltage o~erate 
Ordering Voltage ±10% at 200 C VO tage at list 

Code (VDC) at 200 C (n) (VDC) 200 C (VDC) Price 

STANDARD 
RA4 I,SW'K 1.5 11 +1.0 0.15 $ 9.72 
RA4 3W-K 3 45 +2.0 0.3 $ 9.72 
RA4 4.SW·K 4.5 101 +3.0 0.45 $ 9.72 
RA4 SW·K 5 125 +3.4 0.5 $ 9.72 
RA4 6W-K 6 180 +4.1 0.6 $ 9.72 
RA4 9W-K 9 405 +6.1 0.9 $ 9.72 
RA4 12W-K 12 720 +8.2 1.2 $ 9.72 
RA4 lBW-K 18 1620 +12.3 1.8 $ 9.72 
RA4 24W-K 24 2880 +16.4 2.4 $ 9.72 
RA4 4BW-K 48 11520 +32.9 4.8 $11.66 
RA4 I.SWM-K 1.5 5.63 +1.0 0.15 $ 9.24 
RA4 3WM-K 3 22.5 +2.0 0.3 $ 9.24 
RA4 4.SWM-K 4.5 50.6 +3.0 0.45 $ 9.24 
RA4 5WM-K 5 62.5 +3.4 0.5 $ 9.24 
RA4 6WM-K 6 90 +4.1 0.6 $ 9.24 
RA4 9WM-K 9 203 +6.1 0.9 $ 9.24 
RA4 12WM-K 12 360 +8.2 1.2 $ 9.24 
RA4 ISWM-K 18 810 +12.3 1.8 $ 9.24 
RA4 24WM·K 24 1440 16.4 2.4 $ 9.24 
RA4 4SWM-K 48 5760 32.9 4.8 $11.09 

SINGLE WINDING LATCHING 
RA4L 1.SW-K 1.5 25 +1.0 -1.0 $10.12 

RA4L 3W-K 3 100 +2.1 -2.1 $10.12 

RA4L 4.5W-K 4.5 225 +3.1 -3.1 $10.12 

RA4L SW-K 5 278 +3.5 -3.5 $10.12 

RA4L 6W-K 6 400 +4.2 -4.2 $10.12 

RA4L 9W-K 9 900 +6.3 -6.3 $10.12 

RA4L 12W-K 12 1600 +8.4 -8.4 $10.12 

RA4L ISW-K 18 3600 +12.6 -12.6 $10.12 

RA4L 24W-K 24 6400 +16.8 -16.8 ~10.12 

RA4L 4SW-K 48 25600 +33.6 -33.6 $12.06 
RA4L I.SWM-K 1.5 12.5 +1.0 1.0 I ~ 9.64 

RA4L 3WM-K 3 50 +2.0 -2.0 $ 9.64 

RA4L 4.SWM-K 4.5 113 +3.1 -3.1 $ 9.64 

RA4L 5WM-K 5 139 +3.4 -3.4 $ 9.64 

RA4L 6WM-K 6 200 +4.1 -4.1 .$ 9.64 

RA4L 9WM-K 9 450 +6.2 -6.2 $ 9.64 
RA4L 12WM-K 12 800 +8.2 -8.2 $ 9.64 

RA4L lSWM-K 18 1800 +12.4 -12.4 $ 9.64 

RA4L 24WM-K 24 3200 +16.5 -16.5 $ 9.64 

RA4L 4SWM-K 48 12800 +33.0 -33.0 $11.48 

DOUBLE WINDING LATCHING 
RA4L Dl.SW-K 1.5 PIS 12.5 +1.0 +1.0 $10.25 
RA4L D3W-K 3 PIS 50 +2.0 +2.0 $10.25 

RA4L D4.SW-K 4.5 PIS 113 +3.1 +3.1 $10.25 

RA4L DSW-K 5 PIS 139 +3.4 +3.4 $10.25 

RA4L DSW-K 6 PIS 200 +4.1 +4.1 $10.25 

RA4L D9W-K 9 PIS 450 +6.2 +6.2 $10.25 

RA4L D12W·K 12 PIS 800 +8.2 +8.2 $10.25 
RA4L D1SW-K 18 PIS 1800 +12.4 +12.4 $10.25 
RA4L D24W-K 24 PIS 3200 +16.5 +16.5 $10.25 

RA4L D4SW-K 48 PIS 12800 +33.0 +33.0 $12.19 

RA4L Dl.SWM-K 1.5 PIS 6.3 +1.0 +l.U $ 9.77 
RA4L D3WM-K 3 PIS 25 +2.0 +2.0 $ 9.77 
RA4L D4.SWM-K 4.5 PIS 56 +3.0 +3.0 $ 9.77 
RA4L DSWM-K 5 PIS 69 +3.3 +3.3 $ 9.77 

RA4L DSWM-K 6 PIS 100 +4.0 +4.0 $ 9.77 

RA4L D9WM-K 9 PIS 225 +6.0 +6.0 $ 9.77 
RA4L DI2WM·K 12 PIS 400 +8.0 +8.0 $ 9.77 
RA4L D1SWM-K 18 PIS 900 +12.0 +12.0 $ 9.77 
RA4L D24WM-K 24 PIS 1600 +16.0 +16.0 $ 9.77 

RA4L D4SWM-K 48 PIS 6400 +32.0 +32.0 .$11.62 

Notes 
• As to the positive (+) symbol of each value, such as working voltage, positive 

working voltage, open voltage and reverse working voltage, positive (+) elec
trode of power source should be connected to the positive (+) terminal of pin 
arrangements. 

• Reverse workin/\ voltage for wirewound latch type. 
As to the negative (-) symbol, positive (+) electrode of power source should 
be connected to negative (-) terminal of pin arrangements. 

Exclusive Sales Agent • ITT COMPONENTS • A Division of ITT Corp. • FAX 714·727·2109 
5 Jenner Street • Irvine, California • Phone: (714) 727·3001 • TWX: 910·595·1744 • Telex: 69·1389 
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4500 RELAYS 4500 

TAHAMI5AWA 
ELECTRIC CD. LTD. 

CONTACT DATA 

UM RELAY 
0.1 Amp SPDT W - 0.449", 
L -0.787", H - 0.394" 

Arrangement -1 form C (SPOT bifurcated) 
Ratings '-24V DC 1'0 rnA, 1Wat 900 MHz 
Resistance -- 100 mn max. (initial value) 
Max. Current - 1'0'0 rnA DC 
Max. Voltage - 30V DC 
Max. Power - 1W DC, 1DW at 9'00 MHz 
Life Expectancy - Mechanical: 1,000,000 operations min. 

Electrical: 300,000 operating min. at rated load 
COIL DATA 
Voltage - 1.5 to 48V DC 
Power- (at 20°C) 

Type Operate Nominal 
O.lW 0.2W Single Winding 

Non Latching (O.l1W for 48V coil) (0.22W for 48V coil) 
Single Winding O.lW 
Latching 
Double Winding 
Latching 

0.2W 

0 Operate wattage less than 70 Yo of nommal voltage 

GENERAL DATA 

0.2W 

0.4W 

Insulation Resistance - 1000 MO min. at 500V DC (UMIL·D, except 
between P.S. Coil) 

Dielectric Strength - 500V AC between open contacts, between contacts 
and earth 

1000V AC between coil and other terminals 
Temperature Range - -30°C -' +80°C at nominal voltage 
Time Value - 6 msec max. at nominal voltage (UMI Release Time 5 ms) 
Vibration Resistance - 30G (10 -' 55 Hz) Destructive I 

20G (10 -' 55 Hz) Unerring 
Shock Resistance - 100G (6 msec) Destructive reference value 

50G (11 msec) Unerring 

HIGH FREQUEN,CY CHARACTERISTICS 
Isolation - 60 dB min. at 900 MHz 
Insertion Loss-- 1 dB max. at 900 MHz 
V.S.W.R. -1.2 max. at 900 MHZ 

(Impedance of the measuring devices is 75n) 
Must Release or 

Nominal Coil Operate Reverse 
Coil Resistance Voltage Operate 

Ordering Voltage ±to% at 20.C Voltage at List 
Code (VDC) at 20·C (!J) (VDC) 20·C (VDC) Price 

STANDARD 
UMt 3W·K 3 45 +2.1 +0.3 $7.13 
UMt 5W·K 5 125 +2.1 +0.3 $7.13 
UMt 6W·K 6 180 +4.2 +0.6 $7.13 
UMt 9W·K 9 405 +6.3 +0.9 $7.13 
UMt t2W·K 12 720 +8.4 +1.2 $7.13 
UM1 18W·K 18 1620 +12.6 +1.8 $7.13 
UM1 24W·K 24 2880 +16.8 +2.4 $7.13 
UM1 48W·K 48 10472 +33.6 +4.8 $8.71 

SINGLE WINDING LATCHING 
UM1L 3W·K 3 45 +2.1 2.1 $7.66 
UM1L 5W-K 5 125 +3.5 -3.5 $7.66 
UM1L 6W-K 6 180 +4.2 -4.2 $7.66 
UM1L 9W-K 9 405 +6.3 -6.3 $7.66 
UM1L 12W-K 12 720 +8.4 -8.4 $7.66 
UM1L 18W-K 18 1620 +12.6 -12.6 $7.66 
UM1L 24W-K 24 2880 +16.8 -16.8 $7.66 
UM1L 48W-K 48 11520 +33.6 -33.6 $9.24 

DOUBLE WINDING LATCHING 
UM1L D3W-K 3 PIS 22.5 +2.1 +2.1 ~8.18 
UM1L D5W-K 5 PIS 62.5 +3.5 +3.5 8.18 
UM1L D6W-K 6 PIS 90 +4.2 +4.2 $8.18 
U.M1L D9W-K 9. PIS 202.5 +6.3 +6.3 $8.18 
UM1L D12W-K 12 PIS 360 +8.4 +8.4 $8.18 
UM1L D18W-K 18 PIS 910 +12.6 +12.6 $8.18 
UM1L D24-K 24 PIS 1440 +16.8 +16.8 $8.18 
UM1L D48W-K 48 PIS 5760 +33.6 +33.6 $9.71 

Notes 

Sub Miniature RF 
Printed Circuit Board Relays 

UR RELAY 

CONTACT DATA , 
Arrangement-2 Form C (DPDT bifurcated contact) 
Ratings-24VDC lOrnA, lW at 900 MHz 
Resistance-IOO mO max. (Initial value) 
Max. Current-lOO rnA DC 
Max. Voltage-30 VDC 
Max. Power-lWDC lOW at 900 MHz 
Life Expectancy-Mechanical: IAOOOAOOO operations min. 

Electrical: 30u,00u operations min. 

l-1.291" 
W-O.504" 
H-O.425" 

COIL DATA 
Voltage-IS to 48 VDC Power-(at 20°C) 

Type Operate Nominal 

Single winding non latching 0.18W (O.2W for 48V coil) 0.36W (0.39W for 48V coil) 
Single winding latching 0.125W 0.25W 
Double winding latching 0.25W (O.28W for 48V coil) 0.5W (O.55W for 48V coil) 

GENERAL DATA 
Insulation Resistance-lOOOMO min. at 500 VDC (Except between P & S 

Coil) 
Dielectric Strength-500VAC between open contact, between contact & Shield 
, terminals 1000VAC between coil & other terminals 
Temperature Range--30°C -+80°C at nominal voltage 
Time Value-approx. 6 ms at nominal voltage 
Vibration Resistance-30G (10- 55Hz) ... Destructive 

20G (10- 55Hz) ... Unerring R f I 
Shock Resistance-lOOG (6ms) ... Destructive e erence va ue 

50G (11 ms) ... Unerring 
TABLE-l Non latching type 

Must Release or 
Nominal Coil Operale Reverse 

Coil Resistance Voltage Operate 
Ordering Voltage ±10% a120'C Vollage at List 

Code IVOC) at20'C(0) (VOC) 20'C (VOC) Price 

UR1-1.5W-K 1.5 6.3 +1.05 +0.08 16.24 
URI-3W,K 3 25 +2.1 +0.15 16.24 
URI-4.5W-K 4.5 56.3 +3.15 +0.23 16.24 
URl_5W-K 5 69.5 +3.5 +0.25 16.24 
URI-6W-K 6 100 +4.2 +0.3 16.24 
UR1-SW-K 9 225 +6.3 +0.45 16.24 
URI-12W-K 12 400 +8.4 +0.6 16.24 
URI-18W-K 18 900 +12.6 +0.9 16.24 
URI-24W-K 24 1600 + 16.8 + 1.2 16.24 
URI-48W-K 48 5900 +33.6 +2.4 17.82 

TABLE-2 Single winding latching type 
UR1L-l.5W-K 1.5 9 +1.05 -1.05 16.37 
UR1L-3W-K 3 36 +2.1 -2.1 16.37 
UR1L-4.5W-K 4.5 81 +3.15 -3.15 16.37 
UR1L-5W-K 5 100 +3.5 -3.5 16.37 
URIL-SW-K 6 144 +4.2 -4.2 16.37 
UR1L-9W-K 9 324 +6.3 -6.3 16.37 
UR1L-12W-K 12 576 +8.4 -8.4 16.37 
UR1L-18W-K 18 1296 + 12.6 -12.6 16.37 
UR1L-24W-K 24 2304 + 16.8 -16.8 16.37 
UR1L-48W-K 48 9216 +33.6 -33.6 17.95 

TABLE-3 Double Winding latching type 
UR1L-D1.5W-K 1.5 P 4.5 + 1.05 

S 4 .. 5 + 1.05 16.90 

UR1L-03W-K 3 P 18 +2.1 
S 18 +2.1 16.90 

UR1L-04.5W-K 4.5 P 40.5 +3.15 
S 40.5 +3.15 16.90 

UR1L-05W-K 5 P 50 +3.5 
S 50 +3.5 16.90 

UR1L-06W-K 6 P 72 +4.2 
S 72 +4.2 16.90 

UR1L-DSW-K 9 P 162 +6.3 
S 162 +6.3 16.90 

UR1L-D12W-K 12 P 288 +8.4 
S 288 +8.4 16.90 

UR1L-OI8W-K 18 P 648 + 12.6 
S 648 + 12.6 16.90 

UR1L-024W-K 24 P 1152 + 16.8 
S 1152 + 16.8 16.90 

URI L-048W-K 48 P 4189 +33.6 
S 4189 +33.6 18.48 • As to the positive (+) symbol of each value, such as working voltage, pOSitive 

working voltage, open voltage and reverse working voltage, positive (+) elec- Hotes-If correct polarity IS not applied to the COIl termlDals, relay does not operate properly. 
trode of power source should be connected to the positive (+) terminal of pin 
arrangements. - To release latched contact, polarity to be applied to coil terminals should be reversed. - Since 

_ Reverse working voltage for wirewound latch type. this is the polarized relay. Confirm the relays performance in the actual circuit, prior to use. 
As to the negative (-) symbol, positive (+) electrode of power source should When relays are expected to be mounted very closely together or to be used under strong 
be connected to negative (-) terminal of pin arrangements. l)1agnetic fields. 
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4500 RELAYS 4500 

TAHAMI5AWA 
ELECTRIC CD. '-TD. 

5 Amp SPOT 
L- 0.843/1 
W- 0.646/1 
H - 0.583/1 

CONTACT DATA 

Arrangement - 1 Form C 

LZ RELAY 

Material- SA type: Gold overlay silver·nickel alloy (single) 
3A type: Gold overlay silver (single) 
lA type: Gold overlay silver·palladium alloy (bifurcated) 

Load - SA type: SA @ 30V DC or 120V AC, 4A @ 240V AC resistive, Va HP 
3A type: 3A @ 30V DC or 120V AC, 2.SA @ 240V AC resistive, 

'/10 HP 
lA type: lA @ 30V DC or 120V AC, resistive 

life - Mechanical: 20 million operations minimum 
Electrical: 0.1 x 106 operations minimum at rated load 

Timing - Operate: < S ms (standard type), < 6 ms (high sensitive type) 
Release: < 2 ms 

COIL DATA (@ 20°C) 

Operate Power - 210 mW (standard type), ISO mW (high sensitive type) 

Nominal Power - 4S0 mW (standard type), 330 mW (high sensitive type) 

Maximum Power - l.4W 

GENERAL DATA 

I nsulation Resistance - 2S0 Mn at SOOV DC 

Dielectric Strength - 7S0V AC between open contacts 
2000V AC between all other points 

Temperature Range - standard type -40°C to + 70°C 
sensitive type -40°C to +80°C 

Vibration Resistance - ISG (lO-SS Hz) 
Shock Resistance - ISG (l! ms ± 1 ms) 

Approximate Weight - 8 gr (0.28 oz.) 
Enclosure - Standard - polycarbonate 

Washable or sealed - PBT 
Surge Strength - 300nV 

Standard Coil and Contact Combinations (20°C) 

Maximum Coil Ordering Code 
Con- Resistance 

Nominal Pull-In 
Voltage Voltage 

Standard types 

5 3.25 
6 3.90 
9 S.85 

12 7.80 
24 15.6 
48 28.8 

High sensitive types 

S 3.25 
6 3.90 
9 5.85 

12 7_80 
24 lS.6 

* Add $0.10 to List Price 

Latch types 

5 3.4 
6 4.1 
9 6.2 

12 8.1 
24 16.2 
48 32.3 
60 40.4 

* Add $0.10 to list Price 

tinuous 
Voltage 

8_3 
9.9 

14.9 
19.8 
39.6 
79.2 

9.8 
11.7 
17_6 
23.4 
4S.6 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

±10%, 
I I List 

Ohms 5A" 3A Price 

56 LZ-SH LZ-S $2.82 
80 LZ-6H LZ-6 $2.82 

180 LZ-9H LZ-9 $2.82 
320 LZ-12H LZ-12 $2.82 

1280 LZ-24H LZ-24 $2.82 
3800 LZ-48H LZ-48 $3.21 

80 LZ-SHS LZ-SS $2.90 
110 LZ-6HS LZ-6S $2.90 
250 LZ-9HS LZ-9S $2.90 
440 LZ-12HS LZ-12S $2.90 

1780 LZ-24HS LZ-24S $2.90 

12 LZL-5H LZL-5 $4.14 
17.5 LZL-6H LZL-6 $4.14 
40 LZL-9H LZL-9 $4.14 
70 LZL-12H LZL-12 $4.14 

275 LZL-24H LZL-24 $4.14 
1000 LZL-48H LZL-48 $4.14 
1500 LZL-60H LZL-60 $4.14 

Miniature 
General Purpose Relays 

5 Amp SPST-NO 
L - 0.787", 
W-0.394", 
H -0.S04" 

CONTACT DATA 

JY/lZ RELAYS 

Arrangement - 1 Form A (SPST-N.O') 
Material & Rating-

lY-()H, lY-() - Gold plated silver cadmium oxide alloy 
JV-( )H - SA, 30V DC or 2S0V AC resistive 
JV-( ) - 3A, 30V DC or 2S0V AC resistive 

lZ-( lH, lZ-( ) - Silver cadmium oxide alloy 
JZ-( )H - SA, 30V DC or 2S0V AC resistive 
JZ-() - 3A, 30V DC or 2S0V AC resistive 

life Expectancy - Mechanical- 20 million operations 
Electrical- 100,000 operations at rated load 

COIL DATA 

Voltage - JV- 4.5 to 24V DC 
JZ- 4.S to 48V DC 

Power (at 20°C) - JV- Nominal 0.2W 
JZ- Nominal 0.36W 
JV- Operate 0.098W 
JZ- Operate 0.16SW 

Max_ Operate (at 20°C) - 70% of nominal voltage 
Duty - Continuous 

GENERAL DATA 

Insulation Resistance - Min. 1000Mn at SOOV DC 
Dielectric Strength - JV- 750V AC (SO/60 Hz) between open contacts 

JZ- lOOOV AC (50/60 Hz) between open contacts 
2000V AC (SO /60 Hz) between coil and contacts 

Surge Strength - 6000V (l x 40l-'s) 
Temperature Range (at Nominal Voltage)-

JV- -40°C to +80°C - Non-carrying condition of contacts 
JZ- -40°C to + 70°C - Non-carrying condition of contacts 

Time Value - Operate Max. 10ms 
Release Max. 10ms 

Weight - Sgr (Approx.) 

Enclosure - PBT 

Standard Coil and Contact Combinations 
Maximum 

Nominal Operate Continuous Coil Ordering 
Voltage Voltage Voltage Resistance Code 

5 3.5 11.5 125 lY-5-H·K 
6 4.2 13.8 180 lY·6·H-K 
9 6.3 20.7 405 lY-9·H-K 

12 8.4 27.6 720 lY·12-H-K 
18 12.6 41.4 1620 lY-18-H-K 
24 16.8 55.2 2880 lY·24-H-K 

5 3.4 8.5 69 lZ-5-H·K 

6 4.0 10.2 100 lZ-6·H-K 
9 6.1 15.3 225 lZ-9-H-K 

12 8.1 20.4 400 lZ-12·H-K 
18 12.2 30.6 900 lZ-18-H·K 
24 16.3 40.8 1600 lZ·24-H-K 
48 32.6 81.6 6400 lZ-48-H-K 

lY or lZ Socket lK-4N 

List 
Price 

$3.70 
$3.70 
$3.70 
$3.70 
$3.70 
$3.70 

$3.56 
$3.56 
$3.56 
$3.56 
$3.56 
$3.56 
$4.14 

$1.41 

Exclusive Sales Agent • In COMPONENTS • A Division of In Corp. • FAX 714-727-2109 
5 Jenner Street • Irvine, California • Phone: (714) 727-3001 • TWX: 910·595-1744 • Telex: 69-1389 
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4500 RELAYS 4500 

TAHAMI5AWA 
ELECTRIC CO. LTD. 

L -0.925", 
W-0.386", 
H -0.984" 

CONTACT DATA 

VG RELAY 

Arrangement - 1 Form C (SPDT) 
Material & Rating -

VG-( )H, - Silver alloy 5A 24V DC or 120V AC resistive 
VG-( ), VG-( )S - Silver alloy 3A 30V DC or 120V AC resistive 
VG-( )L, VG-( )LS - Gold overlaid silver alloy lA 30V DC 

or 120V AC resistive 
Life Expectancy - Mechanical: 10 million operations 

Electrical: 100,000 operations at rated load 
30,000 operations at TV Rating 

COIL DATA 
Voltage - 5 to 4SV DC (High sensitive type - to 24V DC) 
Power (at 20°C) - Standard type: operate 0.18 '"" 0.2W 

nominal 0.36 '"" 0.4W 
High sensitive type: operate 0.1 '"" 0.13W 

nominal 0.2 ,.., 0.26W 
Max. Operate (at 20°C) - 70% of nominal voltage 
Duty - Continuous 

GENERAL DATA 
Insulation Resistance - Min. 1000 Mn at 500V DC 
Dielectric Strength - 750V AC (50/60 Hz) between open contacts 

4000V AC (50/60 Hz) between coil and contacts 
Surge Strength - 7000V (1 x 40 ,us) 

Temperature Range (at Nominal voltage}-
Standard type -40°C to + 75°C} Non-carrying condition 
High sensitive type -40°C to +S5°C of contacts 

Time Value (at Nominal voltage) - Operate Max. 8 ms 
Release Max. 5 ms 

Mounting - For direct printed circuit mounting on grid spacing of 
2.54 mm (o.l in.! up to board thickness of 2 mm (O.OS in.! 

Weight - 12 gr (ApproxJ 

Enclosure - PST 
Coil Data 

Coil 
Resist. Must 

Nom. in Ohm operate 
Coil ±10% Voltage 

Voltage at 20°C at 20°C 

Standard Type 

5 69 3.5 
6 100 4.2 
9 225 6.3 

12 400 8.4 
18 870 12.6 
24 1450 16.8 
48 6000 33.6 

High Sensitive Type 

5 120 3.5 
6 150 4.2 
9 325 6_3 

12 575 a.4 
18 1400 12.6 
24 2230 16.8 

Ordering Code 
Gold Overlaid Silver Alloy 

SA II ! I 3A J 1 lA J 1 Form List 1 Form List 1 Form List 
C Price C Price C Price 

VG- 5H $3.56 VG- 5 $3.43 VG- 5L $3.43 
VG- 6H $3.56 VG- 6 $3_43 VG- 6L $3.43 
VG- 9H $3.56 VG- 9 $3.43 VG- 9L $3.43 
VG-12H $3.56 VG-12 $3.43 VG-12L $3.43 
VG-18H $3.56 VG-18 $3.43 VG-18L $3.43 
VG-24H $3.56 VG124 $3.43 VG-24L $3.43 
VG-48H $4.40 VG-48 $4.27 VG-48L $4.27 

VG- 5S $3.43 VG- 5LS $3.43 
VG- 6S $3.43 VG- 6LS $3.43 
VG- 9S $3.43 VG- 9LS $3.43 
VG-12S $3.43 VG-12LS $3.43 

VG-18S $3_43 VG-18LS $3.43 

VG-24S $3.43 VG-24LS $3.43 

Sub Miniature 
General Purpose Relays 

L-0.551", 
W-0.354", 
H-0.197" 

FEATURES 

A RELAY 

• Extremely low profile, super small & high sensitive poralized relay 
Height 5 mm 
Weight approx. 1.2 gr. 

• High reliability 
-Bifurcated contact 

• FCC Rules & Regulations 
(Dielectric strength 1000V AC." between all conductors) 

• Wide operating range 
• OIL pitch terminals 
• Washable type 
• latching version available 

SPECIFICATIONS 
CONTACT DATA 
Arrangement-2FormC (DPDT) 
Material-Stationary ... Gold overlaid silver palladium 

Movable ... Silver palladium 
Resistance-Max. 100mU (Initial) 
Rating-1A 30V DC or O.SA 12SV AC (Resistive) 
Life expectancy-Mechanical: Min 100 million operations 

Electrical: Min 500,000 operations at 1A 30V DC 
: Min 200,000 operations at O.SA 125V AC 

COIL DATA 
Voltages-4.5 to 24V DC 
Power (at 20° C)-Operate 0.07W (O.llW for 24V coil) 

Neminal O.l4W (O.2W for 24V coil) 
Operate (at 20°C)-70% of nominal voltage 
Duty-Continuous. 

GENERAL DATA 
Insulation resistance-Min. lOOOMU at 500V DC 
Dielectric strength-1 OOOV AC between open contact, coil-contact, adjacent 

contact 
Surge strength-1500V 
Temperature range--40°C - +85°C at nominal voltage 
Time Value (at nominal voltage)-Operate Max. 6mS Release Max. 4mS 
Vibration Resistance-10 to 55Hz amplitude 3mm ... Unerring } 

10 to 55Hz amplitude 5mm". Destructive Reference 
Shock Resistance-50G (11 mS)". Unerring Value 

1 OOG (6mS) ... Destructive 
Enclosure-PBT 

Notes: 
• Since this is the polarized relay, confirm the relays performance in the actual circuit, 

prior to use. When relays are expected to be mounte~ very closely together orto be used 
under strong magnetic fields. 

ORDERING INFORMATION 
Nominal Coil Resistance Must Operate List Ordering Code Coil Voltage ±10%at20·C([l) Voltage at Price (V, DC) at 20·C (V, DC) 

A4.5W-K 4.5 145 3.15 5.06 
A5W-K 5 178 3.5 5.06 
A6W-K 6 257 4.2 5.06 
A9W-K 9 579 6.3 5.06 
AI2W-K 12 1028 8.4 5.06 
A24W-K 24 2880 16.8 5.06 

A48W-K 48 7680 33.6 6.42 

Exclusive Sales Agent • ITT COMPONENTS • A Division of ITT Corp. • FAX 714-727-2109 
5 Jenner Street • Irvine, California • Phone: (714) 727-3001 • TWX: 910-595-1744 • Telex: 69-l389 
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4500 

TAHAMI5AWA 
ELECTRIC CO. L.TD. 

L -1.150" 
W -0.508" 
H - 0.996" 

CONTACT DATA 

VB/VS RELAY 

Arrangement-l Form A or C 15110 Amp (VS) 
2 Form C 5 Amp (VB) 

Material-Silver Nickel (Standard), silver tin oxide (15A) 
Rating-51 0/15 Amp at 24V DC or 240V AC 

1f6 or 113 HP 120V AC motor load 
Inrush Current - 51 or 78A at 120 V AC 
Max. Carrying Current - SPOT l4A, DPDT 7A 
Life Expectancy - Mechanical 5 million operations 

Electrical: 100,000 operations at 5 or lDA 24V DC or 240V AC 
200,000 operations at 5 or IDA 120V AC resistive 

3.5 or 7A 24V DC or 240V AC 
30,000 operations at Vs or Va l20V AC motor load 

COIL DATA 
Nominal Voltage - 3 to 60V DC 
Power (at 20°C) - Nominal: 0.72W Standard Type 

O.53W High Sensitive Type 
Operate: O.35W Standard Type 

O.26W High Sensitive Type 
Maximum: l.4W 

GENERAL 
Dielectric Strength - Min. lOOOV AC between open contact 

Min. 5000V AC between all other conductors 
Insulation Resistance - Min. lOOOMa at 500V DC between conductors 
Surge Strength - lO,OOOV· 
Temperature Range - (TV types) -40°C to +50oC 

Standard types) -40°C to +65°C 
(SensItive types) -40°C to + 75°C 

Enclosure - Polycarbonate 

Standard Coil and Contact Combinations 

Standard Type s 

5 36 3.5 
SPST-ND 6 50 4.2 

12 200 8.4 
24 820 16.8 

5 36 3.5 
SPOT 6 50 4.2 

12 200 8.4 
24 820 16.8 

5 36 3.5 
OPOT 6 50 4.2 

12 200 8.4 
24 820 16.8 

High Sensitive lype 

5 47 3.5 
SPOT 6 68 4.2 

12 270 8.4 
24 1100 16.8 

5 47 3.5 
OPOl 6 68 4.2 

12 270 8.4 
24 1100 16.8 

Ordering 
Code 

vs- 5TBU-NR 
VS- STBU-NR 
VS-12TBU-NR 
VS-24TBU-NR 

VS- 5TBU·E 
VS- 6TBU-E 
VS-I2TBU-E 
VS-24TBU-E 

VB- 5TBU-E 
VB· 6TBU-E 
VB-12TBU-E 
VB-24TBU-E 

VS- 5STBU-E 
VS- 6STBU-E 
VS-12STBU-E 
VS-24STBU-E 

VB- 5STBU-E 
VB- 6STBU-E 
VB-12STBU-E 
VB-24STBU-E 

List 
Price 

$4.18 
$4.18 
$4.18 
$4.18 

$4.36 
$4.36 
$4.36 
$4.36 

$4.71 
$4.71 
$4.71 
$4.11 

$4.58 
$4.58 
$4.58 
$4.58 

$4.80 
$4.80 
$4.80 
$4.80 

RELAYS 

Miniature Power Relays 

L-1.968" 
W -1.268" 
H- 0.949" 

CONTACT DATA 

Arrangement - 1 Form A 

Material- Silver Alloy 
Rating: 

VF RELAY 

4500 

Rating 
Maximum 

Classification Resistive Motor Load Inrush Current 

H 30A 250V AC 2HP 25A 250V AC 70A 200V AC 

M 25A 250V AC 1.5HP 20A 250V AC 60A 200V AC 

L 20A 250V AC IHP 15A 250V AC 55A IOOV AC 

Maximum Carry Current - 30A 

Life Expectancy - Mechanical: 5 million operations 
Electrical: 200,000 operations at motor load 

100,000 operations at resistive load 
COIL DATA 
Nominal Voltage - 3 to 60V DC 

Power (at 200 e) - Nominal: 1.2W 
Operate: 0.S9W 
Maximum: 3.0W 

GENERAL DATA 

Dielectric Strength - 1200V AC between open contacts 
4000V AC between all other conductors 

Insulation Resistance - 1000Ma (min.) at 500V DC 

Surge Voltage - 1O,OOOV 

Timing (approx.) - Operate: 15ms at nominal 
Release: 3ms at nominal 

Temperature Range - -40°C to + lO°C 

Weight - 55 gr 

Vibration -10 - 55Hz 

Shock - 20G 
Enclosure - Polycarbonate 

Standard Coil and Contact Combinations 
Coil Data at 200 C Ordering Code 

Coil 
Nominal Resistance Must Quick PCB 

Coil in Ohms Operate Connect Coil 
Voltage ±10% Voltage Terminals Terminals 

6 30 4.2 VF- 6HU VFB- 6HU 
12 120 8.4 VF-12HU VFB-12HU 
24 480 16.8 VF-24HU VFB-24HU 
48 1920 33.6 VF-48HU VFB-48HU 

6 30 4.2 vr- 6MU VFB- 6MU 
12 120 8.4 VF-12MU VFB-12MU 
24 480 16.8 VF-24MU VFB-24MU 
48 1920 33.6 VF-48MU VFB-48MU 

6 30 4.2 VF- 6lU VFB- 6LU 
12 120 8.4 VF-12lU VFB-12LU 
24 480 16.8 VF-24LU VFB·24LU 
48 1920 33.6 VF-48lU VFB-48LU 

List 
Price 

$8.80 
$8.80 
$8.80 
$8.80 

$8.10 
$8.10 
$8.10 
$8.10 

$7.48 
$7.48 
$1.48 
$1.48 

Exclusive Sales Agent • ITI COMPONENTS • A Division of ITT Corp_ • FAX 714-727-2109 
5 Jenner Street • Irvine, California • Phone: (714) 727-3001 • TWX: 910·595·1744 • Telex: 69-1389 
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4500 RELAYS 4500 

High Voltage Relays 
Applications 
The capability to rapidly switch high voltages in a small 
package makes Kilovac® relays especially well suited for 
applications in ECM, communications, sonar and radar 
pulse forming networks, heart defibrillators and other 
capacitive discharge circuits, electrostatic coating 
equipment, laser and x-ray power supplies, digital 
antenna couplers (tuners), automatic dielectric-strength 
test equipment, and other high voltage equipment, or low 
voltage applications where extreme reliability is 
required. 

Kilovac Part No. 

Contact Arrangement 

Rated Operating Voltage 
(kVdc or 60 Hz peak) 

Test Voltage (kVdc) 

Conlinuous Current 
contacts closed, max 
(amps de or 60 Hz peak) 

Contact Resistance, 
max (ohms) 

Operate Time, max (ms) 

Coil Resistance 
(ohms ±10% @ 20·C) 

Coil Voltage 1'1 
(Vdc, nominal) 

Nominal Dimensions 
(inches) 

Nominal Weight (oz) 

Mounting Style 

KC-201'AI 
KC-30 

SPSTl') 

25 

30 

110 

.005 

30 

120 

26.5 

1.31 Sq 
x 4.00H 

10 

Thr'ded 
Base 

H-23 
H-24 

SPSTI') 

30 

35 

30 

.015 

30 

120 

26.5 

20 x 
3.62H 

7 

Thr'ded 
Base 

HC-1 

SPOT 

3.5 

5 

25 

.010 

6 

335 

26.5 

750 x 
1.50H 

Thr'ded 
Base 

Vacuum as a Dielectric 
Since mosthigh voltage arcs are initiated by ionization of 
the insulating medium, absence of any such medium 
(i.e., a hard vacuum) produces the greatest possible 
isolation between contact electrodes. In a vacuum of 
10-Bmm of mercury, dielectric strengths can be achieved 
on the order of 2000 Vlmil. A vacuum dielectric has the 
additional advantage of providing an inert (i.e., 
nonoxidizing) atmosphere in which high voltage 
contacts operate. 

Low Contact Resistance 
In conventional relays, contact resistance is variable 
from cycle to cycle. In Kilovac vacuum relays, it remains 
low and stable over the life of a relay (.015 ohms typical). 
Stability and low resistance are attributable to uniform 
cleanliness of parts, lack of oxidation or contamination, 
and use of only pure metals in the contact areas. Contact 
maintenance is never required. 

HC-3")(7) H-4 

SPOT SPOT 

3.5 5 

5 7.5 

18 10 

.020 .02 

6 10 

335 250 

26.5 26.5 

.750 x 1.B8L x 
1.50H .75H 

Thr'ded Foot 
Base Bracket 

HC-2 

SPOT 

8 

10 

25 

.010 

6 

335 

26.5 

1.25 

Thr'ded 
Base 

HC-41'1 

SPOT 

8 

10 

15 

.020 

6 

335 

26.5 

1.130 x 
1.BBH 

1.25 

Thr'ded 
Base 

KC-2 

SPOT 

15 

18 

50 

.012 

18 

250 

26.5 

1.000 x 
2.50H 

3 

Flange(') 
Base 

KC .. 8(1)(8) 

SPOT 

15 

18 

30 

.025 

18 

180 

26.5 

10 x 
2.50H 

3 

Flangel") 
Base 

(1) Suitable for power switching applications. Consult factory for details. 
(1A) Also available: KC-22, KC-32, KC-2B and KC-38 for power switching 

I') KC-20 SPST-NO, KC-30 SPST-NC, H-23 SPST-NC, H-24 SPST-NO 
(3) For threaded base, use PIN KC-11 
(4) For threaded base, use PIN KC-12 
(.) 12 Vdc and 115 Vdc coils available for most relays 

Send for Kilovac catalog ---- ".",.--- - -=~ = = -==-. = ::=:=.....=.. ® _... -_ ......... _.. ~..., ~ 
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4500 RELAYS 4500 

High Voltage Relays 
Small Size and Weight 
The small contact gap and short contact travel possible 
with a vacuum dielectric result in minimal package size 
and weight. 

Safety 
Because contacts are sealed within the high voltage 
envelope, switching may be safely accomplished in 
explosive atmospheres. 

Fast Switching Time 
10 ms typical, due to small contact gap and short 
armature travel. 

~ , .... ~, 

H·B H·17 H·35 K61CI') H·25 

SPOT SPOT SPOT SPOT SPOT 

15 25 35 35 50 

K52C 

SPOT 

10015) 

20 30 40 40 60 11015) 

15 30 10 10 30 

.015 .015 .015 0.5 .015 2.0 

15 25 30 15 60 30 

265 120 50 180 120 28 

26.5 26.5 26.5 26.5 26.5 26.5 

10 x 2.380 x 8.25l x 2.0.x 30 x 3.80 x 
3H 3.57H 5.75H 2.8H 7.5H 6.0H 

3 5 15 12 30 24 

Thr'ded F)ange Foot Thr'ded Thr'ded Thr'ded 
Base Base Bracket Base Base Base 

(5) In Oil 
(7) For Gas-Filled version, use PIN HC-5 
(8) For Gas-Filled version. use PIN HC-15 

Send for Kilovac catalog 

Kilovac Corporation 
P.O. Box 4422EM, Santa Barbara, CA 93140 USA 
(805) 684·4560 . TWX 910·336-1141 . FAX (805) 684-9679 

Electronegative Gas as a Dielectric 
Kilovac gas-filled relays are pressurized with an electro
negative gas mixture. This insulating medium offers 
several advantages, including high voltage isolation 
capability in a compact package. The primary advantage 
is its ability to suppress arcing in heart defibrillator and 
other capacitive discharge circuits. 

Kilovac Medical Relays 
Since 1964 Kilovac has produced and delivered 
thousands of high voltage relays especially designed for 
heart defibrillators. Kilovac produces several models of 
patient relays, safety discharge relays, and ECG relays, 
as well as a multifunction relay capable of performing all 
of these switching functions in a defibrillator. 

H·1B H·14 H·16 H·19 H·26 

OPOT OPDT OPOT OPOT 4POT 

8 12 12 20 15 

10 15 15 25 17 

10 30 30 30 30 

.020 .015 .030 .015 .020 

15 20 20 30 30 

250 120 120 225 130 

26.5 26.5 26.5 26.5 26.5 

1.030 x 1.290 x 1.030 x 1.800 x 1.800 x 
1.97H 2.77H 3.26H 3.25H 4.31H 

4 8 5 7 16 

Thr'ded Thr'ded Thr'ded Thr'ded Thr'ded 
Base Base Base Base Base 

- ---- ---=~-=....-...- - ~ =~ ==~: =----: ........... ® 
=~ === =:=.-=== _ ..... --- ---~--= ,.. ==:.. = -==.. ==. ~ - ~--~ ---~ - --- ~ - - ~ 
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4500 RELAYS 4500 

KilovaC® High Voltage Relays 

The new KiiovacK40 and K80 
series represent major advances in 
high voltage vacuum relay technol
ogy. Low cost, improved packaging, 
and high reliability make these 
relays the ideal choice in your high 
voltage and RF power applications. 
The Kilovac K40 series is available 
with up to 10 kV isolation, 15 amps 
de continuous current carry, and RF 
ratings to 32 MHz. These relays can 
provide your antenna coupler, RF 
transmitter or frequency agile com
munication system with that 
necessary competitive edge. 

The Kilovac K80 series represents 
a first in compact high voltage and 

Kilovac K40 and K80 relays were 
specially designed for power switch
ing applications~applications which 
require rugged relay life such as 
capacitive discharge circuits, pulse 
forming networks, and safety bleeder 
switches. Figure 1 shows the pre
dicted electrical life for K40 and K80 
SPST-NO relays for the contacts 
making a resistive load. Since circuit 
conditions vary widely, this figure can 
be considered a general guide only. 
Please contact the factory with your 
design requirements. 

In response to the need for printed 
circuit board mounted high voltage 
relays, Kilovac has introduced the 
K80 series. With a footprint up to 47% 
smaller than a high voltage reed 
relay, the K80 series provides many 
times the power handling ability of a 
reed relay. Compare the specifica
tions found to the right. 

Complete specifications of the K80 
series can be found on the following 
pages. 

high current printed circuit board 
mountable relays. With its unique 
package design, the KSO series 
weighs only 1.5 oz (42 gr) and oc
cupies only 1.74 in2 (11.21 cm2) of 
board space. The K80 series 8 kV 
rating (10 kV test voltage) and up to 
10A current carry surpass the 
ratings available in any other PCB 
mountable relay. The K80 is 
available with high voltage flying 
leads for ease of design or, as an 
option, with the high voltage on the 
PC board terminals. The K80 series 
relays are built to the same tough 
military specifications as the K40 
series. 

The Kilovac Advantage 
Kilovac has specialized in 

the manufacture of high voltage 
vacuum and gas-filled relays for 
over 20 years. It's our only business. 
We want to be your choice for high 
voltage relays; therefore, we main
tain small quantities of the most 
commonly used K40 and K80 series 
in stock for immediate shipment. 
Call Kilovac for your special applica
tions and unique design problems. 
Our factory sales engineers or our 
worldwide sales representative 
force will give you prompt and 
thorough assistance. 

Hot Switching Resistive Load-life Characteristics 

20 

10 

5 

en 
Q. 
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~ ... ~ .. .......... ..... ... ~ .. 

.... 
.......... ~ ... ~ .. 

1000 

K41A, K43A, K81A Relays 

1 kVdc 

~ 
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10,000 

~ ~ ~ .. 
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CYCLES 
Figure 1 

100,000 1,000,000 

KILOVAC K8D SERIES HIGH VOLTAGE REED RELAY 

Continuous Current Rating lOA 3A 

Switching Current at 4 kV 
100,000 operations up to 500 rnA 4 rnA 

Maximum Switching Current 
at 1 kV up to 12 A 0.004 A 

Footprint 0.78" x 2.23" (1.74 in2) 1.01" x 3.31" (3.34 in2) 

Kilovac Corporation, P.O .. Box 4422, Santa Barbara, CA 93140 (805) 684-4560 TWX 910-336-1141 
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Corporation 

K81A, K818 8 kV -,......-.. 
~HVLEADS CHVLEAOS 

I I 

rOCL,eOIL 
1 TERMINALS L_ L, 

'-- COil CASE 

r~l'COIL 
:~LITERMINALS 

L -,- COIL CASE 

e~~ 
(L ,u-.-----,---1 

DIMENSIONS IN INCHES I 
(DIMENSIONS IN PARENTHESES ARE IN MILLIMETERS) 

PART NUMBERS 
CONTACT ARRANGEMENT. 

FORM. 

TEST VOLTAGE (de OR 60 Hz, kV PEAK) 

RATED OPERATING VOLTAGE (de OR 60 Hz, kV PEAK) 

CONTINUOUS CURRENT, CONTACTS CLOSED, MAX' 

(A de OR 60 Hz, RMS) 

CONTACT RESISTANCE, MAX. (Ohms) .. 

OPERATE TIME, MAX. (ms) . 

RELEASE TIME, MAX. (ms) . 

SHOCK, 11 ms V2 SINE (PEAK G's) . 

VIBRATION, 10 G's PEAK (Hz) . 

OPERATING TEMPERATURE RANGE (OC)" . 

MECHANICAL LIFE (OPERATIONS x 106) ... 

WEIGHT, NOMINAL (oz) . 

n 
(185) 

K81A 
SPST-NO 

A 

10 

8 

10 

.050 

10 

10 

30 

55-500 

-5510+85 

2 

1';' 

'5A Rating for K81 Series with H.V. Terminals PC Board Mounted. 

" Contact factory for ratings above 85°C. 

K81 PART NUMBER SELECTION 
K81 5 C High Voltage Connections 

. 
4 = High Voltage Flying Leads (Standard) 
3 = PC Board Solder 

Coil Voltage 
3 = 26.5 Vdc (Standard) 
2= 12Vdc 

K81B 
SPST-NC 

B 

10 

8 

10 

.050 

10 

10 

30 

55-500 

-5510 +85 

2 

1';' 

5 = 115 Vdc (or 115 Vac with optional bridge rectifier) 

'-------- Contact Arrangement 
A = SPST-NO C = SPOT 
B = SPST-NC 

(EXAMPLE: K81B345 = SPST-NC, 26.5 Vdc coil, H.V. Flying Leads) 

COIL DATA 

Coil Voltage, Nominal (Vdc) 12 26.5 115 

Pick·Up Voltage, Max. (Vdc) 8 16 80 

Drop·Out Voltage (Vdc) .5-5 HO 5·50 

Coil Resistance (Ohms ± 10%) 70 290 4700 

Ratings listed are for 20°, sea level conditions. 
Note: Ask for Kilovac's special catalog on K40 & K80 Series Relays. 

8 kV 

K81C 
SPOT 

C 

10 

8 

10 

.050 

10 

10 

30 

55-500 

-5510+85 

2 

2 

K80 Series 

Features: 
• 8 kV Rating 

c: 
~HVLEADS 

I 

ffil::l..-ol'cO'L Ll)+----o L, TERMINALS 

\... COil CASE 

n 
(1851 

• 10 A continuous current carry 
• 2 x 106 cycles mechanical life 
• Can hot switch 1 AMP or greater at 

8 kV 
• Can hot switch up to 500 mA 

100,000 times at 4 kV 
• Compact 1.75 in2 footprint 
• Lightweight 1.5 oz. design 
• Up to 47% smaller than a high 

voltage reed relay 
• 100 times the current rating of a 

reed relay in power switch 
applications. 

HOT SWITCHING RESISTIVE LOAD-LIFE CHARACTERISTICS 
K81A, K41A, K43A RELAYS 

en 
Q. 
:;; 
c( .... 
Z 
L1J 
a: 
a: 
:::> 
(.) 

20 

10 

1 

.5 

....... 

...,...,. .... ~ .. 1 kVdc 

1'"""1 
lilt .. 

~ I--... ~ -.. ....... .... ~ .. I'll 
4 kVdc 

r--. 1--... 

1000 10,000 100.000 1,000.000 

CYCLES 
life expectancy for SPST-NC, SPOT relays is lower due to greater contact bounce. 

Kilovac Corporation, PO. Box 4422, Santa Barbara"CA 93140 (805) 684-4560 TWX 910-336-1141 FAX (805) 684-9679 

EEM 1988 For manufacturers' sales offices, see yellow pages e-1513 



4500 

Corporation 

K41A, K41B 5 kV 

(10.2) 

~ -.r ~~(;':~S ~
., 

65(165) + 

~ 060(15)HOlE 

DIMENSIONS IN INCHES 
(DIMENSIONS IN PARENTHESES ARE IN MILLIMETERS) 

PART NUMBERS 

SPECIFICATIONS 
CONTACT ARRANGEMENT. 

FORM 

TEST VOLTAGE (dc OR 60 Hz, kV PEAK). 

RATED OPERATING VOLTAGE (kV PEAK) 

dcor60 Hz. 

2.5 MHz. 
16 MHz .. 

32 MHz. 

TYP2PLS 

CONTINUOUS CURRENT CARRY, MAX. (A RMS) 

dc OR 60 Hz. 

2.5 MHz. 

16MHz ......................... . 
32 MHz. 

COIL HI-POT (V RMS, 60 Hz) ............. . 

CONTACT CAPACITANCE (pF) 

BETWEEN OPEN CONTACTS 

OPEN CONTACTS TO GROUND 

CONTACT RESISTANCE, MAX. (Ohms) ........... . 

OPERATE TIME, MAX. (ms) . 

RELEASE TIME, MAX. (ms) . 

SHOCK, 11 ms '/2 SINE (PEAK G's) 

VIBRATION, 10 G's PEAK (Hz) ................ . 

OPERATING TEMPERATURE RANGE (0C) . 

MECHANICAL LIFE (OPERATIONS x 106) . 

WEIGHT, NOMINAL (oz) 

PART NUMBER SELECTION 
K41 3 

Coil Voltage 

RELAYS 

5 kV 

~
"("" 

.--------:;;;; r'25. 132) 
! / I ---L TYP3PLS 

(51165) + 

~ ;:--TOOOllSJHOLE 
TYP 3PLS 

40(102) 

K41A K41B K41C K41P 

SPST-NO SPST-NC SPDT SPST 

A B 

6 

5 
4.5 

3.5 
2.8 

15 

12 

8 

6 

500 

1.2 

1.2 

0.020 
10 

10 

50 

55-2000 

6 

5 
4.5 
3.5 
2.8 

15 

12 

8 
6 

500 

1.2 

1.2 

0.020 
10 

10 

50 
55-2000 

C LATCHING 

6 

5 

4.5 
3.5 

2.8 

15 

12 

8 
6 

500 

1.2 

1.2 

0.020 
10 

10 

50 

55-2000 

6 

5 
4.5 
3.5 
2.8 

15 

12 

8 
6 

500 

1.2 
1_2 

0.020 

6 
N.A. 

30 
55-2000 

-5510+125 -5510+125 -5510+125 -55to+125 

2 2 2 1 

COIL DATA 

Coil Voltage, Nominal (Vdc) 

T T ~ ~~~:'::~~.':!:~:'", 
. 2 "" Flange mountin.9. (See Page 6) 

3 == 26.5 Vdc, bus Wire (Standard) 8 == 26.5 Vdc. turret terminal 
Pick-Up Voltage, Max. (Vdc) 2 == 12 Vdc, bus Wire 7 == 12 Vdc, turret terminal 

5 == 115 Vdc. bus Wire 9 '" 115 Vdc, turret terminal 

Contact Arrangement 
A = SPST·NO C = SPDT 

Drop-Out Voltage (Vdc) 

B == SPST-NC P = SPST Lalcher 

4500 

K41 Series 
5 kV* 

108(274) 

610551 DOd .-

'Contact factory for 10 kV and fast operate versions 

Features: 
• Specifically Designed for 

Frequency Agile Communications 
Systems 

• 5 kV operating voltage 
• 15A Continuous Current Carry 
• 6 msec operate time latching 

version 
• RF ratings to 32 MHz 
• Glazed Ceramic for low current 

leakage 
• Flange Mounting Available 
• 2 x 106 Mechanical Life 
• Optional turret type coil terminals 

available upon request See page 
13 for outline drawing_ 

OPTIONAL FLANGE MOUNTING 
(K40 Series only) 

141 (3.58) THRU 

~
HOLESEQLSP T7. ON .875.(22,225) Be 

1.13 0 ° 
(28.7) 

I \" .030 thIck 
....L:.....":: (.76) 

Specify 7th digit of relay 
par1 number as "2" 

K41A j B, C Contact Arrangements K41P 

12 26.5 115 26.5' 

8 16 80 16 

.5-5 1·10 5-50 . N.A. 

(EXAMPLE: K41A334 = SPST-NO, 26.5 Vdc coil, bus wire, Standard Mounting) 
Coil Resistance (Ohms ± 10%) 70 290 4700 80 

Relay base should be grounded. Ratings listed are for 20°C, sea level conditions. 

*6 msec Minimum Pulse. Not for Continuous Duty. 

Note: Ask for Kilovac's special catalog on K40 & KBD Series Relays. 

Kllovac Corporation, P.O. Box 4422, Santa Barbara, CA 93140 (805) 684-4560 TWX 910-336-1141 FAX (805) 684-9679 

8-1514 For manufacturers' sales offices, see yellow pages EEM 1988' 



4500 RELAYS 4500 

= ::..-=...: =-.=.o.® 
== ===-=== -i:' =Y= =~ __ K43 and K47 Series 

Corporation 

K43A, K43B 10 kV 10 kV K47A, K47B 8 kV 

" (32)OIA 

2 COil TERMINALS 
EQSPON 32(Sl)BC 

! 
47(1191 

-t 
:,4{\3J) 

i '" 
J)" 

61(155) 

DIMENSIONS IN INCHES 
~ 

(DIMENSIONS IN PARENTHESES ARE IN MILLIMETERS) 

PART NUMBERS 

SPECIFICATIONS 
CONTACT ARRANGEMENT. 

FORM 

TEST VOLTAGE (de OR 60 Hz, kV PEAK) . 

RATED OPERATING VOLTAGE (kV PEAK) 

de OR 60 Hz. 

2.5 MHz. 

16 MHz. 

32MHz .. 

CONTINUOUS CURRENT CARRY, MAX. (A RMS) 

de OR 60 Hz .. 

2.5 MHz. 

16 MHz. 

32 MHz .. 

COIL HI-POT (V RMS, 60 Hz) 

CONTACT CAPACITANCE (pF) 

BETWEEN OPEN CONTACTS. 

OPEN CONTACTS TO GROUND. 

CONTACT RESISTANCE, MAX. (Ohms) .. 

OPERATE TIME, MAX. (ms) . 

RELEASE TIME, MAX. (ms) . 

SHOCK, 11 ms 1/, SINE (PEAK G's) .. 

VIBRATION, 10 G's PEAK (Hz) . 

OPERATING TEMPERATURE RANGE (OC) . 

MECHANICAL LIFE (OPERATIONS x 106) . 

WEIGHT, NOMINAL (oz) 

PART NUMBER SELECTION 
K43 3 

4 "" Standard mounting 

Coil Voltage 

K43A 

SPST-NO 

A 

11 

10 

7 

6 

4 

15 

12 

B 

6 

500 

1.2 

1.2 

0.020 

10 

10 

50 

55-2000 

-55'0+125 

2 

~
'Oi>O" 

-.----------:;; r 1(5132) 
I /J -----1... TYPJPLS 

651 ' 651 t 

~ ;:--TOf>{)115IHOLE 

5211:;l2)OIA 

2 COil TERMINALS 
EO SP ON 32 (e 118C 

025(64) DIA 
TYP 2 PLS 

K43B K43C 

SPST-NC SPOT 

B C 

11 11 

10 10 

7 7 

6 6 

4 4 

15 15 

12 12 

B 8 

6 6 
500 500 

1.2 1.2 

1.2 1.2 

0.020 0.020 

10 10 

10 10 

50 50 

55-2000 55-2000 

-5510+125 -5510+ 125 

2 2 

TYP3PLS 

K47A 

SPST-NO 

A 

9 

8 
7.5 

7 

5 

12 

10 

5 

3 

500 

1.2 

1.2 

0.030 

10 

10 

30 

55-1000 

- 55'0 + 125 

2 

.6 

K47B 

SPST-NC 

B 

9 

8 
7.5 

7 

5 

12 

10 

5 

3 

500 

1.2 

1.2 

.0.030 

10 

10 

30 

55-1000 

-55'0 + 125 

2 

.6 

COIL DATA 

Coil Voltage, Nominal (Vdc) 

"" II ~ .0""'' S". 
2 == Flange mounli.ng. (See Page 6) 

3 == 26.5 Vdc, bus Wire (Standard) 8 := 26.5 Vdc, turret terminal 
Pick-Up Voltage, Max. (Vdc) 2 == 12 Vdc, bus Wire 7 = 12 Vdc, turret terminal 

5 == 115 Vdc, bus wire 9 == 115 Vdc, turret terminal 

Contact Arrangement 
A == SPST-NO C == SPOT 

Drop-Out Voltage (Vdc) 

8 == SPST·NC P "" SPST Lalcher 

(102) 

.---- r'25(3.2) I -----.-L TYP2PlS ~
o 

65 (11l.5) -.:-

L~_____ ~ O6O(l.5)fiOLE 

.521132)DIA 

TYPICAL 2 PLACES 

l"~~' [-----
-f 

-f" 
~11371,62i06 
~ t (462) 

1"'" 1 ---t---
80(203) 

K43 Series Features: 
• 10 kV operating voltage 
• 15A Continuous Current 

Carry 
• Glazed Ceramic for low 

current leakage 
• 2 X 106 Mechanical Life 
• Lightweight - 1 ounce 
• RF ratings to 32 MHz 
• Flange Mounting Available 

K47 Series Features 
• 8 kV ratings 
• RF Ratings to 32 MHz 
• 920 Ohm Coil 
• Glazed Ceramic 
• Short Actuator Design 

OPTIONAL COIL 
TURRET TERMINAL 

(K41 , K43 SERIES ONLY) 

12 26.5 115 

8 16 80 

.5-5 1-10 5-50 

(EXAMPLE: K43A334 = SPST-NO, 26.5 Vdc coil, bus wire, Standard Mounting) 
K43 Coil Resistance (Ohms ± 10%) 70 290 4700 

K47 Coil Resistance (Ohms ± 10%) 230 920 NA 

Ratings listed are for 20°C, sea level conditions. 
Note: Ask for Kilovac's special catalog on K40 & K80 Series Relays. 

Kilovac Corporation, P. O. Box 4422, Santa Barbara, CA 93140 (805) 684-4560 TWX 910-336-1141 FAX (805) 684-9679 

EEM 1988 For manufacturers' sales offices, see yellow pages 8-1515 



4500 RELAYS 450Q 

lEACH~ 
CONTROL PRODUCTS DIVISION 
COMPONENTS FOR AEROSPACE ELECTRICAL POWER MANAGEMENT 

TIME DELAY RELAYS • POWER MONITORS 

Our reputation is built on products providing solid problem-solving capability. This began 
in 1919 with our first product, the break in relay, which greatly improved the effi

ciency of radio telegraphy. 

In today's complex electrical power distribution systems, LEACH time delay 
relays solve sequencing problems, control "relay race" conditions and 

permit system tolerance of temporary nuisance signals. 

Several models are electrically and physically interchangeable with widely used 
M6106 electromechanical relays. Our Series 6000, 7000 and 8000 provide the 

smallest, lightest 10 AMP, 2 and 4 pole timers in the business and are "plug 
compatible" with the popular MS 27400 and MS 27401 electromechanical relays. 

These devices combine the proven capability of industry-standard relays with 
highly reliable hybrid microelectronic timing circuits, screened to military standards. 

Most models, in our popular timing ranges, are available from our distributors for over
night delivery. Our Power Monitors and Sensors, designed to meet the requirements of 

the recently established specification, MIL-R-28894, constantly monitor and protect critical AC 
or DC circuits. 

This select guide offers a broad view of our products but for special applications or detailed specifications, please call us. 
Our problem solvers are anxious to work with you. 

TABLE I. SPECIFYING A FIXED TIME DELAY PERIOD 
LEACH and the Military identify the time delay period in the same manner. A four digit dash number specifies the 
delay period in milliseconds. The first three numbers are significant figures while the fourth indicates the number 
of zeros to follow the first three. 

Examples: -1001 
-2502 
-5000 

1,000 milliseconds (1 second) 
25,000 milliseconds (25 seconds) 
500 milliseconds (0.5 seconds) 

In the case of a repeat cycle timer (flasher), a similar method is used. The dash number indicates the length of each 
cycle. (Note: each cycle is 50% on, 50% off). 

Examples: -2500 = 250 milliseconds cycle or 4 cycles/sec. 
-1001 = 1,000 milliseconds cycle or 1 cycle/sec. 
-6002 = 60,000 milliseconds cycle or 1 cycle/min. 

TABLE II. USE AND SELECTION OF ADJUSTABLE TIMERS 
Adjustable timers are useful in system prototyping or breadboard circuits where the precise time delay period is 
unknown. By the use of an external resistor, these devices are adjustable over a specific DECADE RANGE. Although 
any decade range within the overall timing range can be supplied, the following ranges are offered as standards: 

0.1 to 1 seconds (Specify -1001) 
1.0 to 10 seconds (Specify -1002) 

5 to 50 seconds (Specify -5002) 
50 to 500 seconds (Specify -5003) 

Note from the above that in specifying a decade range, the four digit dash number indicates the high or upper 
limit of the desired decade range. 

The formula below provides the proper resistance value to achieve the desired time delay: 

[ T, J Where: R.,t External resistance value (Ohms) 
R", = ""To" -1 100,000 Ohms T, = Desired time in seconds 

To = Minimum time (low end of 
decade range) in seconds. 

As an example, if using a 5 to 50 second adjustable timer and a 30 second delay is desired, the calculation is: 

A." = [350 -1) 100,000 or Red = 500 K Ohms 

Recommended resistors lAW MIL-R-55182 VaWATI, 1% (RNC60HXXXXFS). 

LEACH CPO, 6900 ORANGETHORPE AVE., BUENA PARK, CA 90620 • (714) 739-0770 • TWX 910-596-2867 • FAX (714) 739-1713 

8·1516 For manufacturers' sales offices, see yellow pages EEM 1988 



4500 RELAYS 

lEACHC< 
CONTROL PRODUCTS DIVISION 

TIME DELAY ON OPERATE (PICK-UP) 

FIXED TIME PERIOD 
LEACH CORPORATION 

CONTROL PRODUCTS DIVISION 
6900 Orangethorpe Ave. 
Buena Park, CA 90620-1386 
Phone: (714) 739-0770 
TWX: 910-596-2867 
FAX: (714) 739-1713 

LEACH PART NUMBER TDH-1609 TD-1435 TD-14BO TDH-6050/51 TDH-BOSO/51 

MILITARY PART NUMBER MB3726/24 MB3726/20 M83726/2B 

ELECTRICAL DATA 
Contact Rating-Resistive 1S0mA 2S0mA 2A 10A 10A 
Contact Form SPST SPST 2POT 2POT 2POT 
Timing Range-Seconds O.OS to SOD O.OS to SOD 0.06 to 300 0.1 to 600 0.1 to 600 

Accuracy, % (1) ±10 ±10 ±10 ±10 ±10 
Recycle Time, Max. (2) 10 msec 10 msec SO msec SO msec SO msec 

Input & Control Voltage 20-32 VDC 18-32 VDC 1B-31 VDC 20-30 VDC 20-30 VDC 
Operating Current, Max. 10 mA SmA + Load BOmA 1S0 mA 150mA 
Control Current, Max. 
EMI per MIL-STD-461 (S) Class 10 Class 10 Class 1D Class 1D Class 1D 
Dielectric Strength, Vrms: (6) 

Sea Level, 60Hz 1,000 1,000 1,000 1,000 1,000 
80,000 Ft., 60 Hz 3S0 350 3S0 3S0 

Insulation Resistance 
megohms @ SOO VDC (6) 1,000 1,000 1,000 1,000 1,000 

ENVIRONMENTAL DATA 
Operating Temperature, °C -SS to +125 -SS to +12S -65 to +12S -55 to +125 -SS to +125 
Vibration: 

Sine, G's 20 30 20 20 30 
Random, G2/Hz 0.2 0.4 

Shock, G's 1,100 1,100 50 100 100 
Acceleration, G's 100 100 SO 20 15 
Seal Hermetic Hermetic Potted Hermetic Hermetic 

MECHANICAL DATA 
Weight, Oz., Max. 0.56 O.S 4.0 1.9 2.5 
Dimensions, In., Max. .B10 X .410 .B10 X .410 1.S9 X 1.00 1.025 X!i25 1.025 X 1.025 

LX W X H X 6.40 X .310 X 1.75 X 1.S20 X 1.010 
Terminal Types (3) TM PC,SH SH TOH-60S0 = PI TOH-80S0 = PI 

TOH-60S1 = SH TDH-80S1 = SH 
Mating Socket PIN (3) SO-10S5-B690 SO-104B-B30B 

NOTES: 

(1) The accuracy specification applies for any combination of temperature and voltage. For units with a 
timing range less than 1 second, add ±1 0 milliseconds to the ±% tolerance. 

(2) Recycle time is that action which must occur to assure a new timing cycle can be completed within 
tolerance: 

A. TO on Operate - Remove power from input terminals for the period specified. 

B. TO on Release - Apply power to the control terminal for the period specified. 

C. "True" TO on Release - Apply power to the input terminals for the period specfied. 

4500 

TO-1370 

M83726/14 

iDA 
4PDT 

0.1 to 300 

±10 
SO msec 

20-30 VDC 
150mA 

Class 10 

1,250 
350 

1,000 

-5S to +B5 

20 
0.4 
100 

Potted 

10.0 
1.531 X 1.S31 

X 2.34 
SH 

LEACH CPO, 6900 ORANGETHORPE AVE., BUENA PARK, CA 90620 • (714) 739-0nO • TWX 910-596-2867 • FAX (714) 739-1713 
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4500 RELAYS 4500 

lEACH® 
CONTROL PRODUCTS DIVISION 

.~~~~~~----------------------------~ 
TIME DELAY ON OPERATE (PICK-UP) 

FIXED REPEAT 
ADJUSTABLE TIME· 

LEACH CORPORATION 

TIME PEDIOD CYCLE TIMER 

CONTROL PRODUCTS DIVISION 

6900 Orangelhorpe Ave. 
Buena Park, CA 90620-1386 
Phone: (714) 739-0770 
TWX: 910-596-2867 
FAX: (714) 739-1713 

LEACH PART NUMBER TOH-7050/51 TO-1412 TO-1436 TOH6060/61 TOH-8060/61 TOH-7060/61 

MILITARY PART NUMBER M83726/22 M83726/21 M83726/30 

ELECTRICAL DATA 
Contact Rating-Resistive 10 A 250mA (4) 250mA 10A 10A 10A 
Contact Form 4POT SPST SPST 2POT 2POT 4POT 
Timing Range-Seconds 0.1 to 600 1 cycle/min. to 0.05 to 500 0.1 to 600 0.1 to 600 0.1 to 600 

10 cycles/second 
Accuracy, % (1) ±10 ±10 ±10 ±10 ±10 ±10 
Recycle Time, ·Max. (2) 50 msec 10 msec 10 msec 50 msec 50 msec 50 msec 

Input & Control Voltage 20-30 Voc 18-32 Voc 18-32 Voc 20-30Voc 20-30Voc 20-30Voc 
Operating Current, Max. 150 mA 5 mA + Load 5mA + Load 150mA 150mA 150 mA 

Control Current, Max. 
EMI per MIL-STO-461 (5) Class 10 Class 10 Class 10 Class 10 Class 10 Class 10 
Dielectric Strength, 
Vrms: (6) 

Sea Level, 60Hz 1,000 1,000 1,000 1,000 1,000 1,000 
80,000 Ft., 60 Hz 350 350 350 350 350 350 

Insulation Resistance 
megohms @ 500 Voc (6) 1,000 1,000 1,000 1,000 1,000 1,000 

ENVIRONMENTAL DATA 
Operating Temperature, °C -55 to -55 to -55 to -55to . -55 to . -55 to 

+125 +125 +125 +125 +125 +125 
Vibration: 

Sine, G's 20 30 30 20 30 20 
Random, G2/Hz 0.2 0.2 0.4 0.2 

Shock, G's 100 1,100 1,100 100 100 100 
Acceleration, G's 20 100 100 20 15 20 
Seal Hermetic Hermetic Hermetic Hermetic Hermetic Hermetic 

MECHANICAL DATA 
Weight, Oz;, Max. 3.0 0.5 0.5 1.9 2.5 3.0 
Dimensions, In., Max. 1.025 .810 .810 1.025· 1.025 1.025 

LX.WXH x 1.025 x .410 x .410 x .525 x 1.025 x 1.025 
X 1.50 X .310 X .310 X 1.520 X 1.010 X 1.500 

Terminal Types (3) TOH-7050 = PI PC, SH PC,SH TDH-6060 = PI TOH-8060 = PI TOH-7060 == PI 

TDH-7051 = SH TOH-6061 = SH TOH-8061 = SH TDH-7061= 

Mating Socket PIN SO-1056- SO-1055- SO-1048- SO-1056-
8691 8690 8308 8691 

NOTES: 
(3) Definition of terminal styles codes: 

PI = Plug-in type for use with mating relay socket. 
SH = Tinned solder hook terminals for direct hard wiring. 
PC = Tinned straight pins for printed circuit board insertion. 
TM = Compatible with M6106/23 socket module and M6106/25 mounting track . 

. (4) Output rating equivalent of two MS25237-387 lamps in parallel. 

LEACH CPO, 6900 ORANGETHORPE AVE., BUENA PARK, CA 90620 • (714) 739-0nO • TWX 910-596-2867 • FAX (714) 739-1713 
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4500 RELAYS 4500 

LEACH@ 
CONTROL PRODUCTS DIVISION 

TIME DELAY ON RELEASE (DROP-OUT) 

LEACH CORPORATION 
CONTROL PRODUCTS DIVISION 

6900 Orangethorpe Ave. 
Buena Park, CA 90620-1386 
Phone: (714) 739-0770 
TWX: 910-596-2867 

FIXED TIME PERIOD 

FAX: (714) 739-1713 

LEACH PART NUMBER TDH-1610 TD-1490 TDH-6070/71 TDH-S070/71 

MILITARY PART NUMBER MS3726/25 MS3726/29 

ELECTRICAL DATA 
Contact Rating-Resistive 
Contact Form 
Timing Range-Seconds 

Accuracy, % (1) 
Recycle Time, Max. (2) 

Input & Control Voltage 
Operating Current, Max. 

Control Current, Max. 
EMI per MIL-STO-461 (5) 
Dielectric Strength, 
Vrms: (6) 

Sea Level, 60 Hz 
SO,OOO Ft., 60 Hz 

Insulation Resistance 
megohms @ 500 VDe (6) 

ENVIRONMENTAL DATA 
Operating Temperature, °C 

Vibration: 
Sine, G's 
Random, G2/Hz 

Shock, G's 
Acceleration, G's 
Seal 

MECHANICAL DATA 
Weight, Oz., Max. 
Dimensions, In., Max. 

LXWXH 

Terminal Types (3) 

Mating Socket P / N 

NOTES: 

150mA 
SPST 

0.050 to 500 

±10 
10 msec 

20-32 VDC 

10mA 
+ Load 
2mA 

Class 1 D 

1,000 

1,000 

-55 to 
+125 

20 

1,100 
100 

Hermetic 

0.56 
.S10 

x .410 
x .640 

TM 

(3) 

2A 
2PDT 

0.1 to 300 

±10 
30 msec 

lS-31 VDe 

150mA 

20mA 
Class 10 

1,000 
350 

1,000 

-65 to 
+125 

20 
0.4 
50 
50 

Potted 

4.0 
1.59 
xl.00 
X 1.75 

SH 

lOA 
2PDT 

0.1 to 600 

±10 
50 msec 

20-30 VDe 

150 mA 

15 mA 
Class 10 

1,000 
350 

1,000 

-55 to 
+125 

20 
0.2 
100 
20 

Hermetic 

1.9 
1.025 
x .525 
X 1.520 

TDH-
6070 = PI 

TDH-
6071 = SH 
SO-1055-

S690 

lOA 
2PDT 

0.1 to 600 

±10 
50 msec 

20-30 VDe 

150mA 

15 mA 
Class 10 

1,000 
350 

1,000 

-55 to 
+125 

30 
0.4 
100 
15 

Hermetic 

2.5 
1.025 

x 1.025 
X 1.010 

TDH
S070 = PI 

TDH
S071 = SH 
SO-1040-

8308 

lOA 
4PDT 

0.1 to 600 

±10 
50 msec 

20-30 VDe 

150mA 

15 mA 
Class lD 

1,000 
350 

1,000 

-55 to 
+125 

20 
0.2 
100 
20 

Hermetic 

3.0 
1.025 

x 1.025 
X 1.500 

TDH-
7070= PI 

TDH-
7071 = SH 
SO-1056-

8691 

MS3726/12 MS3726/23 MS3726/31 

lOA 
4PDT 

0.1 to 300 

±10 
50 msec 

20-30 VDe 

150 mA 

20mA 
Class lD 

1,000 
350 

1,000 

-55to 
+85 

20 
0.4 
100 

20 
Potted 

10.0 
1.531 

x 1.531 
X 2.34 

SH 

lOA 
4PDT 

0.1 to 75 

±10 
100 msec 
20-32 VDe 

2.5A 

n/a 
Class lD 

1,000 
350 

1,000 

-55to 
+100 

20 
0.4 
50 
20 

Potted 

12.0 
2.062 

x 2.062 
X 1.810 

SH 

lOA 
2PDT 

0.1 to 600 

±10 
50 msec 

20-30 VDe 

150 mA 

15mA 
Class 10 

1,000 
350 

1,000 

-55 to 
+125 

30 
0.4 
100 
15 

Hermetic 

2.5 
1.025 

x 1.025 
X 1.010 

TDH-
80S0 = PI 

TDH
SOSl = SH 
SO-1040-

8308 

(5) EMI test limits will not be exceeded during the timing interval or when continuously energized under 
steady state conditions, per paragraph 3.23, MIL-R-83726A. 

(6) Terminals Xl and X2 must be connected together during the test. Dielectric withstanding voltage and in
sulation resistance are measured between all mutually insulated terminals and between all terminals and 
case. 

LEACH CPO, 6900 ORANGETHORPE AVE., BUENA PARK, CA 90620 • (714) 739-0nO • TWX 910-596-2867 • FAX (714) 739-1713 
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4500 RELAYS 4500 

lEACH@ 
CONTROL PRODUCTS DIVISION 

AC POWER MONITOR SENSOR 

DESCRIPTION 

The PMA-7000, PMA-8000 and PMA-9000 AC Power Monitoring 
Sensors have been designed with thick-film hybrid microelectronics 
sensing circuits and MIL-R-6106 relays, packaged in a hermetically 
sealed enclosure. The output of the relay will energize when: 1) each 

. of the three phase voltages is within the under and over trip points, 2) 
the frequency is within the under and over trip points, 3) the phase 
rotation is ABC, and 4) the pickup time delay period is completed. 

The output of the relay will change to, or remain in, the de-energized 
state when any or all of the above conditions are not met. The output 
will change state (energize or de-energize) after the selected time 
delay. 

MODEL SELECTION 

PMA-(7) 0 0 0 - 0 0 0 00 0 

Isl 
Designator I 
Mounting Style: 
o ~ Standard Mount 

Phase/Frequency: 
o ~ 00.400 Hz 
1 ~ 10. 400 Hz 
3 ~ 30,400 Hz 

Pin Style: ----' 
o ~ Plug-in 
1 ~ Solder Hook 

Frequency Bandwidth: 
o ~ No Frequency 
2 ~ ±20 Hz, 400 Hz 
3 ~ ±30 Hz, 400 Hz 
4 ~ ±40 Hz. 400 Hz 
5 ~ ±50 Hz. 400 Hz 

CIRCUIT DIAGRAM 

ll!n~ 00",00 _00' """ .,' 
Time Delay on Operate (x 100 mS) 

Overvoltage 
Code Trip Point Code Trip Point 

o None 5 128 
1 120 Vrms 6 130 
2 122 7 132 
3 124 8 134 
4 126 9 136 

'----- Undervoltage 
Code Trip Point 

o None 
1 90 Vrms 
2 92 
3 94 
4 96 

NEUTRAL 

Code Trip Point 

X2 2 
0 0 

0 

~ 
00 

100 
102 
104 
106 
108 

D 

C 

8 

A 

AC POWER MONITOR SENSOR 
WITH FIXED TIME DELAY 

AC POWER MONITOR SENSOR 
WITH FIXED TIME DELAY 

LEACHCPD, 

" CONTRASTING BEAD 
,2 PLACES 

DC POWER MONITOR SENSOR 
WITH FIXED TIME DELAY 

6900 ORANGETHORPE AVE., BUENA PARK, CA 90620 

ELECTRICAL SPECIFICATIONS 

Input Parameters PMA-7000 I PMA-8000 I PMA-9000 

Operation: 
a. Input: 100r 30,4 Wire 80 to 150 Vrms 
b. Under voltage trip point range 90 to 108 Vrms 
c. Over voltage trip point range 120 to 136 Vrms 
d. Voltage Hysteresis 2% Max. 
e. Frequency sensing range 350 to 450 Hz 
f. Frequency Hysteresis 2 Hz 
g. Phase Sequency senSing ABC 
h. Operating Current per phase 75 MA, Max 
i. Accuracy - Frequency & Voltage ±2%lID 

Timing: 
a. Operation None, Operate and/or Release 
b. Method Fixed Period 
c. Range: TD on Operate 0.1 to 9.9 Seconds 

TO on Release 0.1 to 0.9 Seconds 
d. Accuracy ± 10% ill 
e. Recycle Time 50 MS, Max lID 

Transients: MIL-STO-704A, Limit 1 
a. Spike Susceptibility + 80; ± 600 Volts Max 
b. S.elf-Generated ±50 Volts 

Electromagnetic Interference: 
Per MIL-STD-461A Class 10 lID 

Power Loss 500 Microseconds [gJ 

Output (Load) Parameters PMA-7000 I PMA-8000 I PMA-9000 

Contact Form 4 PDT I 2 PDT I 3 PDT 
Contact Rating Resistive 10 Amps 10 Amps 25 Amps 

Leakage Current, Max.: 
a. at 28 Vdc and 25'C 1 Microampere 
b. at 28 Vdc and 125'C 10 Microamperes 

Dielectric Strength: 
a. @ Sea Level 1000 Vrms ~ 
b. @ 80,000 ft. 350 Vrms 60Hz 

Insulation Resistance @ 500 Vdc 1000 MEGOHMS ~ 

ENVIRONMENTAL SPECIFICATIONS 

Ambient Temperature Range: 
a. Operating 
b. Non-Operating 

Vibration: 
a. Sinusoidal, 10-3,000 Hz 
b. Random, 50-2000 Hz, 

MIL-STO-810, 

Shock, 0.5 MS, 1/2 Sine, 3 Axis 

Acceleration, in any Axis 

Life at Rated Resistive Load; Minimum 

TIMING DIAGRAM 

r_",90-",1",36,-,~",AC,,--sS ~ 

OVAC~ 
VOLTAGE I 

---- : TIME DELAY 1--- ENERGIZED 

RELAY DE-ENERGIZED r ~ 
OUTPUT CONTACT 

TIME DELAY ON OPERATE 
WHEN TRIP LEVEL(S) ACHIEVED. 

NOTES 

-55 TO + 125°C 
-55 TO + 125°C 

30 G 

0.4G2/Hz 

100G 

20G 

100,000 operations 

90-136VAC 

OVAC~j-
VOLTAGE 

ENERGtZED 

DE-ENERGIZED I I k 
CONTAcr TIME DELAY-/ r 

TIME DELAY ON RELEASE 
WHEN TRIP LEVEL(S) ACHIEVED 

m The accuracy specification applies for any combination of operating temperature and voltage. For 
units with a timing range less than 1 second, add ± 10 milliseconds to the ± 10% tolerance. 

~ Transient and power loss specificalions are based on a maximum duty cycle of 1/50. 
lID EMI test limits will not be exceeded during the timing interval or when continuously energized under 

steady state conditions. 
~ Terminals XI, X2, Yl and Y2 must be connected together during the test. Dielectric withstanding 

voltage and insulation resistance are measured between all mutually insulated terminals and between 
all terminals and case. 

lID Recycle time is defined as the minimum time that power must be removed to assure that the next 
timing cycle will be completed within the specified timing tolerance. (Units can be recycled during 
timing or after time-out.) 

lID Accuracy is specified measuring one parameter at a time, with all other conditions nominal. 
Combinations of marginal parameters may cause another ± 2% variation. Frequency accuracy is 
± 2% at 25'C, ± 4% over the entire temperature range with input voltages at 115 Vrms. Maximum 
variation with voltage is ± 2%. 

(714) 739-0770 TWX 910-596-2867 FAX (714) 739-1713 
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4500 RELAYS 4500 

LEACH® 
CONTROL PRODUCTS DIVISION 

AC POWER MONITOR SENSOR 

PMA·7000 SERIES, 4 PDT, 10 AMP PMA·9000 SERIES, • PDT, 10 AMP 

SHDETAIL CAGfNO ANO[JllfE 
VIEW" AIiD B CODE IfAASIOE) 

Dimensions are shown in inches. Dimensions are shown in inches. 

Weight, Max. 3.0 avo Ounce Weight, Max. 2.5 avo Ounce 

Seal: Hermetic Tested Der 1 x 10- 8 atm cm3 /s 
MIL-STD-883, Method 1014 max leakage 

Seal: Hermetic Tested per 1 x 10- 8 atm em 3 /s 
MIL·STD-883, Method 1014 max leakage 

Finish: Per MIL-T-10727 Tin Plate Finish: Per MIL·T-10727 Tin Plate 
Terminals: PMA 7001 (Tin Pla1e) Solder-lug 

PMA 7000 (Gold Plate) Plug-In< 
<Mating Socket PIN: 

Terminals: PMA 9001 (Tin Plate) Solder-lug 
PMA 9000 (Gold Plate) Plug·ln< 

<Mating Socket PIN: 
SO-1056-8691 SO-1048-8308 

PMA·8000 SERIES, 2 PDT, 10 AMP 

) Q'WG<N1 "," 

~r-270 
--:::::':l 0 

o 062 !: 001 PINS SILICON RUBBER 
GASKn 

DEI All VIEW B 

Dimensions are shown in inches. 

Weight, Max. 2.5 avo Ounce 
Seal: Hermetic Tested per 1 x 10- 8 atm, em3 /s 

MIL-STD-883, Method 1014 max leak"fLe 
Finish: Per MIL·T-10727 Tin Plate 
Terminals: PMA 8001 (Tin Plate) Solder·lug 

PMA 8000 (Gold Plate) Plug·ln< 
<Mating Socket PIN: 

SO-1048-8308 

LEACHCPD, 6900 ORANGETHORPE AVE., BUENA PARK, CA 90620 (714) 739-0770 TWX 910-596-2867 • FAX (714) 739-1713 
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4500 RELAYS 4500 

lEACH® 
CONTROL PRODUCTS DIVISION 

DC POWER MONITOR SENSOR 
DESCRIPTION 

The PMD-6000 DC, PMD-7000 DC, PMD-8000 DC and PMD-9000 
DC, Power Monitoring Sensors have been designed with thick-film 
hybrid microelectronics sensing circuits and MIL-R-6106 relays, pack
aged in a hermetically sealed enclosure. The output of the relay will 
energize when: 1) the input voltage is within the under and over trip 
points, and 2) the pickup time delay period is completed. 

The output of the relay will change to, or remain in, the de-energized 
state when any or all of the above conditions are not met. The output 
will change state (energize or de-energize) after the selected time 
delay. 

FEATURES 

• Small size and weight 
• High-reliability design 
• Hermetically sealed 
• High transient immunity 

MODEL SELECTION 

PMD-(6) 0 0 0 - 0 0 0 00 0 

1l1Time Delay on Release (x 100 mS) 

Time Delay on Operate (x 100 mS) 

Overvoltage 
Code Trip Point Code Trip Point 

o None 5 33 
I 29 6 34 
2 ~ 7 ~ 
3 ~ 8 ~ 
4 § 9 ~ Basic Series 

Designator 

Pin Style: 0 ~ Plug-in 
1 ~ Solder Hook 

'----- Undervoltage 
Code Trip Point Code Trip Point 

Frequency Bandwidth: 
o ~ DC 

CIRCUIT DIAGRAM 

DC POWER MONITOR SENSOR 
WITH FIXED TIME DELAY 

2 3 
o 0 D 

o c 

CONTRASTING BEAD 

DC POWER MONITOR SENSOR 
WITH FIXED TIME DELAY 

o None 
1 18 
2 20 
3 21 
4 22 

23 
24 
25 
26 
27 

DC POWER MONITOR SENSOR 
WITH FIXED TIME DELAY 

DC POWER MONITOR SENSOR 
WITH FIXED TIME DELAY 

LEACHCPD, 6900 ORANGETHORPE AVE., BUENA PARK, CA 90620 

ELECTRICAL SPECIFICATIONS 

Input Parameters PMD-6000 I PMD-7000 I PMD-8000 I PMD-9000 

Operation: 
a. Input 18 to 38 Vdc 
b. Under voltage trip paint range 18 to 27 Vdc 
c. Over voltage trip point range 29 to 38 Vdc 
d. Voltage Hysteresis 2% Max. 
e. Operating Current 150 MA. Max. 
1. Sensing Accuracy ±2% 

Timing: 
a. Operation None. Operate andlor Release 
b. Method Fixed Period 
c. Range: TO on Operate O. I to 9.9 Seconds 

TO on Release O. I to 0.9 Seconds 
d. Accuracy ±10% rn 
e. Recycle Time 50 MS, Max [§J 

Transients: MIL-STD-704A. Limit 1 
a. Spike Susceptibility + 80; ± 600 Volts Max 
b. Self-Generated ±50 Volts 

Electromagnetic Interference: 
Per MIL-STD-461A Class 10 ~ 

Power Loss 500 Microseconds [g] 

Output (Load) Parameters PMD-6000 I PMD-7000 I PMD-8000 I PMD-9000 

Contact Form 2 PDT I 4 PDT I 2 PDT I 3 PDT 
Contact Rating Resistive 10 Amps 10 Amps 10 Amps 25 Amps 

Leakage Current, Max.: 
a. at 28 Vdc and 25°C 1 Microampere 
b. at 28 Vdc and 125°C 10 Microamperes 

Dielectric Strength: 
a. @ Sea Level 1000 Vrms I!l 
b. @ 80,000 ft. 350 Vrms 60Hz 

Insulation Resistance (rl 500 Vdc 1000 MEGOHMS I!l 

ENVIRONMENTAL SPECIFICATIONS 

Ambient Temperature Range: 
a. Operating 
b. Non-Operating 

Vibration: 
a. Sinusoidal. 10-3,000 Hz 
b. Random, 50-2000 Hz, 

MIL-STD-810 

Shock, 0.5 MS, 112 Sine, 3 Axis 

Acceleration, in any Axis 

Ufe at Rated Resistive Load; Minimum 

TIMING DIAGRAM 

18-38 VDC 
r--~~-O\T---

~ o VDC !NPUTI 
VOLTAGE I 

RELAY 
OUTPUT 

-----: TIME DELAY 1-- ENERGIZED 

DE-ENERGIZED r j--------

CONTACf 

TIME DELAY ON OPERATE 
WHEN TRIP VOLTAGE REACHED 

NOTES 

-55 TO + 125°C 
-55 TO + 125°C 

30G 

0.4G21Hz 

100G 

20 G 

100,000 operations 

18-38 VDC 
(X1-X2) r------l 

o VDC~ ir----
ENERGIZED 

OE·ENERGIZED I J k 
CONTACf TIME DELAY r 
TIME DELAY ON RELEASE 

WHEN TRIP VOLTAGE REACHED 

III The accuracy specification applies for any combination of operating temperature and voltage. For 
units with a timing range less than I second. add ± 10 milliseconds to the ± 10% tolerance. 

[g] Transient and power loss specifications are based on a maximum duty cycle of 1/50. 
lID EMI test limits will not be exceeded during the timing interval or when continuously energized under 

steady state conditions. 
I!l Terminals XI and X2 must be connected together during the test. Dielectric withstanding voltage and 

insulation resistance are measured between aU mutually insulated terminals and between all 
terminals and case, 

[§J Recycle time is defined as the minimum time that power must be removed to assure that the next 
timing cycle will be completed within the specified timing tolerance. (Units can be recycled during 
timing or afier time-out.) 

(714) 739-0770 TWX 910-596-2867 FAX (714) 739-1713 
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4500 RELAYS 

lEACH® 
CONTROL PRODUCTS DIVISION 

DC POWER MONITOR SENSOR 

PMO-6000 SERIES, 2 PDT, 10 AMP 

Dimensions are shown in inches. 

Weight, Max. 1.9 avo Ounce 

Seal: Hermetic Tested per 1 x 10- 8 atm, cm3/s 
MIL·STD·883, Method 1014 max leakage 

Finish: Per MIL·T·l0727 Tin Plate 
Terminals: PMD 6001 (Tin Plate) Solder·lug 

PMD 6000 (Gold Plate) Plug·ln" 
"Mating Socket PIN: 

SO·1055·8690 

PMD-7000 SERIES, 4 PDT, 10 AMP 

~'CCG," '"' 

'" 
062 ----. 

± 001 PINS SILICON ~~~~~~ 

Dimensions are shown in inches 

WeiQht, Max. 3.0 avo Ounce 
Seal: Hermetic Tested per 1 x 10 8 atm, cm3/s 

MIL·STD·883, Method 1014 max leakaQe 
Finish: Per MIL-T-l0727 Tin Plate 
Terminals: PMD 7001 (Tin Plate) 

PMD 7000 (Gold Plate) 
Solder·lug 
Plug·ln" 

"Mating Socket PIN: 
SO· 1056-8691 

PMD-8000 SERIES, 2 PDT, 10 AMP 

PlUG·IN 

~I;'" 
"",~.270 

o ,062 :!: 001 PINS -=ON 0 

Dimensions are shown in inches. 

Weight, Max. 2.5 avo Ounce 

Seal: Hermetic Tested per 1 x 10- 6 atm, cm3/s 
MIL·STD·883, Method 1014 max leakage 

Finish: Per MIL-T-10727 Tin Plate 
Terminals: PMD 8001 (Tin Plate) Solder·lug 

PMD 8000 (Gold Plate) Plug-In" 
"Mating Socket PIN: 

SO-1048·8308 

PMD-9000 SERIES, 3 PDT, 25 AMP 

Dimensions are shown in inches. 

Weight, Max. 3.5 avo Ounce 

Seal: Hermetic Tested per 1 x 10 8 atm, cm3 /s 
MIL·STD-883, Method 1014 max leakage 

Finish: Per MIL·T·l0727 Tin Plate 

Terminals: PMD 9001 (Tin Plate) Solder-lug 
PMD 9000 (Gold Plate) Plug-In" 

"Mating Socket PIN: 
50-1058-8913 

4500 

LEACHCPD, 6900 ORANGETHORPE AVE., BUENA PARK, CA 90620 (714) 739-0770 • TWX 910-596-2867 FAX (714) 739-1713 

EEM 1988 For manufacturers' sales offices, see yellow pages 8-1523 



4500 RELAYS 4500 

SUBMINIATURE RELAYS 
Leach subminiature relays have set the industry standards for technology and reliability for decades. With their proven high performance in the 
most demanding applications, they are ideal for your critical subsea, shipboard, ground-based and aerospace applications. 
Our Balanced Force'M subminiature relays are rugged, high-environment relays for applications where size, weight and reliability are important. 
For systems where size and weight are critical, our Series III subminiature relays are the smallest, lightest aircraft relays made with their contact 
ratings, and are 40%. the size and weight of our J and K Series relays, yet offer the same high performance. Both relay types are available in a 
variety of terminal, mounting and operating configurations. 

Dry Circuit to 12 Amp 

LE AICH®CORPORATION 
M RELAY GROUP 

SUBMINIATURE DIVISION 
5915 AVALON BLVD., LOS ANGELES, CA 90003 
FAX (213) 234-6461_ TWX (910) 321-2303 

SALES DEPT. DIRECT LINE (213) 232-8228 

Low Level to SA, 2PDT 
Non-Latch & Latch 
Series X, XL, XA 
Series III design. 
5 mounting & 3 terminal types. 
0.810" x 0.410" x 0.640" 
Designed to MIL-A·61 06. 
Sockets available: SO-1064·001 (Non-Latch) DC Coil 

SO-1064-003 (Latch) DC Coil 
SO-1064-0444 (Non-Latch) AC Coil 

Low Level to SA, 4PDT 
Non-Latch & Latch 
Series Y, YL, YA 
Series III design. 
5 mounting & 3 terminal types. 
0.810" x 0.810" x 0.640" 
Designed to MIL-A-61 06. 
Sockets available: SO-1066-001 (Non-Latch) DC Coil 

SO-1066-003 (Latch) DC Coil 
SO-1 066-1 0385 (Non-Latch) AC Coil 

Low Level to lOA, lPDT 
Non-Latch & Latch 
Series XC, XCL 
Series III design. 
5 mounting & 3 terminal types. 
0.810" x 0.410" x 0.640" 
Designed to MIL-R-61 06. 
Sockets available: SO-1 064-1 0425 

Low Level to lOA, 3PDT 
Non-Latch & Latch 
Series YC, YeL, YCA 
Series III design. 
5 mounting & 3 terminal types. 
0.810" x 0.810" x 0.640" 
Designed to MIL-R-6106. 
Sockets available: SO-1065-001 (Non-Latch) DC Coil 

SO-1065-003 (Latch) DC Coil 
SO-1 065-1 0392 (Non-Latch) AC Coil 

Low Level to 12A, 2PDT 
Non-Latch & Latch 
Series J, JA, JL 
Balanced Force* design. 
5 mounting & 4 terminal types. 
DC-1.015"xO.515"x1.000" 
AC-1.015"xO.515"x1.125" 
Non-Latch applicable to MS27401. 
Latch applicable to MS27744, M6106/50. 
Sockets available: 

SO-1049-8309 (#16 Crimp) (Non-Latch) DC Coil 
SO-1049-8987 (#20 Crimp) 
SO-1049-8772 (#16 Crimp) AC-115 VAC 
SO-1049-8774 (#16 Crimp) 28 VAC 
SO-1055-8690 (#16 Crimp) (Latch) DC Coil 

8-1524 

10 6 

10 

DC 
Coil 
12 8 

AC 
Coil 
10 

2 

4 

Same as 
DC 

except 
inductive 

is 8A 

Same as 
DC 

except 
inductive 

is 8A 

For manufacturers' sales offices, see yellow pages 

6 6 

6 

6 6 

15 25 

oz. 
70 to (16 g) 
3000 

Hz 

0.5 200 30 1.06 
oz. 

70 to (30 g) 
3000 

Hz 

1.0 200 30 .56 

1.0 200 

200 

oz. 
70 to (16 g) 
3000 

Hz 

30 1.09 
oz. 

70 to (31 g) 
3000 

Hz 

30 1.4 
oz. 

(40 g) 

EEM 1988 



4500 RELAYS 4500 

Dry Circuit to 25 Amp 
and 50 Amp 

LEACH®CORPORATION 
RELAY GROUP 

SllBMINIATURE DIVISION 
5915 AVALON BLVD., LO'S ANGELES, CA 90003 
FAX (213} 234-6461 • TWX (910} 321-2303 

SALES DEPt DIRECT LINE (213) 232-8228 

Low Level to 12A, 4PDT 
Non-Latch & Latch 4 Series K, KA, KL 

oz. Balanced Force' design. .. AC (71 g) 4 mounting & 3 terminal types. 
1.015" x 1.015" x 1.000" Coil 

AC Non-Latch applicable to MS27400. 10 
Latch applicable to MS27745, M6106/51. Coil 
Sockets available: 2.7 

50·1048·8308 (#16 Crimp) (Non-Latch) DC Coil oz. 
50-1048-8518 (#20 Crimp) (77 g) 
50-1048-8776 (#16 Crimp) AC-115 VAC 50 
SO-1048-8779 (#16 Crimp) 28 VAC 
50-1056-8691 (#16 Crimp) (Latch) DC 

Low level to 25A, 1 PDT, Non-Latch & Latch 200 30 1.6 
Series JC, JCA, JCL (1)f JS, JSA (2) oz. 

Balanced Force' deSign. (45 g) 

50 ADC & 80A, 400 Hz overload 
capabilities. 
JS Series 20A overload capabilities. 
Special Models available. 
3 mounting & 3 terminal types. 
DC - 1.015" x 0.515" x 1.000" 
AC - 1.015" x 0.515"x 1.125" 
Non-Latch applicable to M6106/19. J Latch applicable to M6106/20. 
Sockets available: 50-1063-9033 (Non-Latch) DC Coil 

50-1063-9034 AC Coil 
50-1063-9036 (Latch) DC Coil 

Low Level to 25A, 3PDT 25 12 10 5 200 30 3.0 
Non-Latch & Latch oz. 

Series KC, KCA, KCL (85 g) 

Balanced Force' design. 
50 ADC & 80A, 400 Hz overload 
capabilities. 
Special Models available. 
3 mounting & 3 terminal types. 
1.015" x 1.015" x 1.000" 
Non-Latch applicable to MS277 43. 
Latch applicable to MS277 42. 
Sockets available: 50-1057-8912 (Non-Latch) DC Coil 

50-1062-8917 AC Coil 
50-1058-8913 (Latch) DC Coil 

25 12 10 5 Same as 200 30 3.0 Low Level to 25A 
3PST/NO, 2A lPDT Aux. DC oz. 

except (85 g) Non-Latch & Latch inductive 
Series KD, KDA, KDL 15A 
Balanced Force' design. Same design 
as Series KC with added auxiliary pole. Aux 2 Aux 1 Aux 
Special Models available. .05 
3 mounting & 2 terminal types. 
1.015" x 1.015" x 1.000" 
Non-Latch applicable to MIL-R-6106/13. 
Latch applicable to MIL-R-6106/12. 
Sockets available: SO-1059-8914 (Non-Latch) DC 

SO-1061-8916 AC Coil 
SO-1060-8915 (Latch) DC Coil 

50A 50 20 20 10 N/A 50 30 3.0 
1 PST-DB 6 VOC 18 15 oz. 
Non-Latch 12 70 

(85 g) 

Series KM 28 290 
Balanced Force' design. 
Special models available. 
(For auxiliary contacts, etc., 
contact factory.) 

'Patented and 1M. Leach CorJl. 

EEM 1988 For manufacturers' sales offices, see yellow pages e·1525 



4500 RELAYS 4500 

POWER AND CONTROL RELAYS 

Leach power and control relays have been used for decades in commercial and military aircraft, trucks and buses, ships and tanks - any 
application that calls for proven durability, high performance and long life. 

To ensure that you get the right relay for your application, our power and contrpl relays are available in a broad range of configurations. You can 
choose from various terminal and mounting styles, dust and moisture resistant and hermetically-sealed enclosures, and a variety of operating 
ratings and characteristics. 

LEACH~)CORPORATION 
RELAY GROUP 

POWER AND CONTROL DIVISION 
5915 AVALON BLVD., LOS ANGELES, CA 90003 
FAX (213) 234·6461 • TWX (910) 321-2303 

SALES DEPT. DIRECT LINE (213) 232-8228 

10Ampto 250 Amp 
28 VDC 13.0 Intelligent Switching oz. 

Devices 115 VAC to 
Designed to general requirements 4.0 
of MIL-R-6106 (contact factory for Ibs. 
further information~ 

5Amp,2PDT 
5 3 1.5 .8 N/A 9229 28 VDC AC Coils AC Coils 10G 25 3.20 Series 9229 

Series 9235; Magnetic Latch 
2480 20 50 55 to oz. 

115 VAC, 2000 
Contact rating @ 28 VDC or 

2 9235 400 Hz DC Coils DC Coils Hz 3.84 
115 VAC 400 Hz. 5 3 1.5 .8 3100 20 20 oz. 
1.750" x 1.531" x .687" 115 VAC, 
Applicable to MS25395, MS25321, 3 60 Hz 9235 

MS25465, MS25455. 4 .6 NJA 

5Amp,4PDT 1 

Series 9220 5 3 1.5 .8 N/A 9220 28 VDC AC Coils AC Coils 2 10G 25 4.9 

Series 9228; Magnetic Latch 
2480 20 50 55 to oz. 

115 VAC, 2000 
Contact rating @ 28 VDC or 

1.5 .8 
9228 400 Hz DC Coils DC Coils Hz 5.76 

115 VAC 400 Hz. 2000 20 20 oz. 
1.750" x 1.531" x 1.032" 115 VAC, 
Applicable to MS25267, MS25268, 3 60 Hz 9228 

MS25325, MS25467, MS25459. 4 .6 N/A 

5Amp,6PDT 
5 3 1.5 .8 NJA 9226 28 VDC AC Coils AC Coils 10G 25 6.56 Series 9226 

Series 9223; Magnetic Latch 
1800 20 50 55 to oz. 

115 VAC, 2000 
Contact rating @ 28 VDC or 

2 9223 400 Hz DC Coils DC Coils Hz 6.72 
115 VAC, 400 Hz. 5 3 1.5 .8 2000 20 20 oz. 
1.812" x 1.531" x 1.531" 115 VAC, 
Applicable to MS25269, MS25270, 3 60 Hz 9223 
MS25329, MS25469, MS25463. 4 2 .6 N/A 

10Amp,2PDT 1 

Series 9227 10 6 4 10 9227 28 VDC AC Coils AC Coils 10G 25 5.28 

Series 9237; Magnetic Latch 
1750 20 50 55 to oz. 

115 VAC, 2000 
Contact rating @ 28 VDC or 3 phase 

2 9237 400 Hz DC Coils DC Coils Hz 5.44 
1151'200 VAC, 400 Hz. 10 6 4 2 2000 20 20 oz. 
1.781" x 1.531" x 1.032" 115 VAC, 
Applicable to MS25273, MS25323, 3 60 Hz 9237 
MS25466, MS25457. 6 4 3 1.5 N/A 
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10Amp,4PDT 
6 4 2 10 4PDT 9224 28 VDC AC Coils AC Coils lOG 25 7.36 Series 9224 

Series 9225; Magnetic Latch 
1100 20 50 55 to oz. 

115 VAC, 2000 
Contact rating @ 28 VDC or 3 phase ! 

6 2 
9225 400 Hz DC Coils DC Coils Hz 8.16 

1151200 VAC, 400 Hz. i 2000 20 20 oz. 
1.812" x 1.531" x 1.531" 115 VAC, 
Applicable to MS25271, I '''''f 

60 Hz 9225 
MS25272, MS25327, MS25461, 4 3 1.5 N/A 

MS25468. 

10Amp,2PDT 1 

Series 9330 10 10 6 2 10 2PDT 1600 28 VDC AC Coils AC Coils 2 lOG 25 7.04 
20 50 15 to oz. 

Contact rating @ 28 VDC or 
1 

115 VAC, 1500 
115 VAC, 400 Hz. 400 Hz DC Coils DC Coils Hz 
1.781" x 1.531" x 1.032" 10 10 6 2 20 20 
Applicable to MS24149. 115 VAC, 

3 60 Hz 
6 4 3 1.5 

15 Amp, 4PDT 
10 10 6 15 4PDT 920 28 VDC AC Coils AC Coils N.D. lOG 50 12.80 Series 9274 25 50 3 1000 oz. 

Contact rating @ 28 VDC or 115 VAC, to 
3 phase 115/200 VAC, 400 Hz. 

15 10 6 
400 Hz DC Coils DC Coils N.C. 2000 

1.80" x 2.06" x 2.06" 25 20 5 Hz 
Applicable to MS24568. 115 VAC, 

60 Hz 
10 6 4 2 

25 Amp 
25 15 20 10 25 3PST/NO 1600 28 VDC AC Coils AC Coils 2 lOG 25 10.56 

Series 9324 - 3PST/NO 25 50 55 to oz. 
25A@28VDCor 

1 
115 VAC, 1500 

115/200 VAC, 60 or 400 Hz. 400 Hz DC Coils DC Coils Hz 
1.47" x 2.50" x 2.40" 25 25 20 10 20 10 
Applicable to MS27418. 115 VAC, 

3 60 Hz 
25 25 12 10 

25 Amp 
25 15 20 10 25 3PDT/NO 1600 28 VDC AC Coils AC Coils 5 lOG 25 1.4 Series 9325 - 3PDT/NO (each coil) 25 50 55 to Ibs. 

Mechanical interlock version of 115VAC, 1500 
9324. 400 Hz DC Coils DC Coils Hz 
3.71" x 3.00" x 3.20" 25 25 20 10 20 10 
Applicable to MS27706. 115 VAC, 

3 60 Hz 
25 25 12 10 

25 Amp 
25 25 25 N/A 25 3PST/NO 500 28 VDC AC Coils AC Coils 15G 50 1.25 Series 9123 - 3PSTINO DB 25 50 55 to Ibs. 

50g shock, 15g vibration. 115 VAC, 1500 
Auxiliary 5 amp contacts 

25 25 25 N/A 
400 Hz DC Coils DC Coils Hz 1.20 

available. 20 10 Ibs. 
Repairable models available. 115 VAG, 
3.30" x 3.73" x 2.50" 3 60 Hz 
Applicable to MS27997. 15 15 7 N/A 

25 Amp 
25 15 20 10 25 3PST/NO 1600 28 VDC AC Coils AC Coils 2 lOG 25 7.04 Series 9339 - 3PST/NO 25 50 55 to oz. 

25A@28VDCor 
1 

lPDT 115 VAC, 4 1500 
115/200 VAC, 60 or 400 Hz. Aux. 400 Hz DC Coils DC Coils Aux. Hz 
Auxiliary Contact - 2 Amp. 25 25 20 10 20 10 
1.47" x 2.50" x 2.40" 115 VAC, 
Applicable to M6106/41. 60 Hz 

25 25 12 10 
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25 to 100 Amp 
Series 9207 10.0. 10.0. N/A 50. 3PST/NO 44.50 28 VDC AC Coils AC Coils 10 lo.G 50. 1.75 

Unsealed rotary, 1, 2, 3 and 4 DB 40 50 55 to Ibs. 
115 VAC, 500 pole. 4PST/NO 40.0 Hz DC Coils DC Coils Hz 

Auxiliary contacts from 5 amps. 
100 10.0. N/A DB 30. 20 

Designed to MIL-R-Sl0S. 115 VAC, 
3.S2" x 3.S2" x 2.87" 2PNO So. Hz 
Applicable to Desc. Spec. 84192 2PNC 

50. 50 N/A DB 

25 to 400 Amp 25 25 N/A N/A 3PST/NO varying 28 VDC 40 15 N/A 2G 25 15 Solenoid Type Power oz. 
Contactors 1PST, 2PST lPDT 50.0 to 
Type shown: 3PSTlNO, 25 amps. 50. 25 lPST/NO Hz 2.6 
Designed to MIL-R-6106. 2PST/No. Ibs. 
Applicable to AN337o.-l, 
AN3371-1, AN338o.-l, MS24166- 20.0. N/A lPST/NO 
Dl, MS24171-01, MS24172-o.l, 
MS24178-D2, MS24185-Dl, 
MS24192-Dl. 40.0. N/A lPST/No. 

50 Amp 
Series 9124 - 3PST/NO 50. 50. 50. N/A N/A 3PST/NO 50.0 28 VDC AC Coils AG Coils 2 15G 50. 1.25 

5Dg shoCk, 15g vibration. DB 30 50. 55 to Ibs. 
115 VAC, 1500 Auxiliary 5 amp contacts 40.0 Hz DC Coils DC Coils Hz 

available. 
50. 50. 50. N/A 25 10. 

Repairable models available. 115 VAC, 
Applicable to MS27222. 60 Hz 
3.30" x 3.73" x 2.50." 3 

30. 3D 15 N/A 
~ ~ ~ 

50 Amp 
Series 9125 - 6PST/NO 50 50. 50. N/A N/A 6PST/NO 5Dn 28 VDC AG Coils AC Coils 2 lDG 50. 2.90. 

Mechanical interlock version of DB 3D 50. 70. to Ibs. 

9124. 115 VAC, 1500. 
400. Hz DC Coils DC Coils Hz Designed to MIL-R-6106. 

50. 50 50. N/A 25 10. 
Aux. 5 amp contacts available. 115 VAC, 
6.21" x 3.80." x 2.70." 60. Hz 

3 
30 3D 15 N/A 
~ ~ ~ 

60 Amp 3PST/No. 6 VDC, 
Series "H," "HT" 50. 20. 20. 10 N/A 3PDT 12n 6,12,28 50 AC Coils lOG 50 13.5 

"HT" - Power Transfer Model lPST/NO VDC 80. 70. to oz. 
Auxiliary contacts 5 amps. DB 12 VDC, 10.00 

lPST/NC 5o.n 115 VAC, DC Coils Hz Repairable models available. 
60. 60 40. 15 .DB 400 Hz 25 

Basic unit: 2.50" Dia. x 3.13" 
Applicable to MS27751. 28 VDC, 

115 VAG, lPDT DB 2000 
3 various 60 Hz 
30. 3D 30 N/A Aux. 115 VAC, 
~ ~ ~ .09A 

60 Amp 
Series "HC" 25 15 15 10 N/A 3PDT 6 VDC, 6,12,28 35 25 3 lo.G 50 14.0 
Center-Off 120 VDC 70. to oz. 

Repairable models available. 
10.0.0 

12 VDC, Hz 
Basic unit: 2.50." Dia. x 3.13" 60 60 3D 15 500 
Applicable to MS2775D. 

28 VDC, 
3 2000 
3D 30. 30 N/A 
~ ~ ~ 
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60 Amp 
Series "HL," "HLT" 50 20 20 10 N/A 3PDT 6 VDC, 6,12,28 35 3 10G 50 14.0 

Magnetic Latch 1211 VDC 70 to oz. 
1000 

"HLT" - Power Transfer Model 12 VDG, 15 VAG Hz 
Repairable models available. 60 60 40 15 5011 400 Hz 
Basic unit: 2.50" Dia. x 3.13" 
Applicable to MS277 49. 28 VDG, 115 VAG 

3 20011 60 Hz 
30 30 30 NlA A A A 

100 Amp 6 VDG, 
Series "ZC" 50 30 30 N/A N/A 3PDT 9.311 6,12,28 60 40 4 5G 15 2.0 

Center-Off VDG 70 to to 
1PDT 12 VDG, 500 2.7 

Repairable models available. DB 3811 115 VAG Hz Ibs. 
Designed to MIL-R-61 06. 100 100 60 N/A NO 400 Hz 
Basic unit: 3.65" Dia. x 4.28" 28 VDG, 
Also available in magnetically 15011 115 VAG 
latched model. 60 Hz 

N/A N/A N/A N/A 115 VAC, 
.09A 

100 Amp 
Series 9213 100 100 100 N/A 50 3PST/NO 44.511 28 VDG AG Goils AG Goils 10 10G 25 2.7 

Sealed rotary, 1, 2, 3, and 4 pole. 40 60 55 to Ibs. 
4PST/NO 115 VAG, 1500 

Auxiliary contacts from 5 amps. 400 Hz DG Goils DG Goils Hz 
Designed to MIL-R-6106. 

100 100 100 N/A 2PNO 30 20 
4.22" x 4.23" x 4.53" 2PNG 115 VAG, 

DB 60 Hz 

50 50 50 N/A 

120 Amp to 200 Amp 3PDT 6 VDG, 
Series "Z," "ZG," "ZJ" 50 30 30 N/A N/A DB 7!1 6,12,28 60 40 4 10G 50 2.0 

Auxiliary contacts - 5 amp. 
VDG 70 to to 

3PST/NO 12 vaG, 1000 2.7 
Available in many models of 

DB 2811 115 VAG Hz Ibs. 
contact configuration. 120 120 80 N/A 400 Hz 
Repairable models available. SPST/NO 28 VDG, 
Designed to MIL-R-6106. SPST/NC 11311 115 VAG 
Basic unit: 3.65" Dia. x 4.28" DB 60 Hz 

N/A N/A N/A N/A 115 VAG, 
.12A 

120 Amp to 200 Amp 
Series "ZL" 50 30 30 N/A N/A 3PDT 6 VDG, 6,12,28 60 N/A 4 10G 15 2.0 

Magnetic Latch 1011 VDG 55 to to 
500 2.75 

Repairable models available. 12 VDG, 115 VAG Hz Ibs. 
Designed to MIL-R-6106. 120 120 80 N/A 4011 400 Hz 
Basic unit: 3.65" Dia. x 4.28" 

28 VDG, 115 VAG 
16311 60 Hz 

N/A N/A N/A N/A 

300 Amp/400 Amp 300 
1PST/NO 

Series AlAJ 
100 250 N/A N/A DB 600 28 VDG 35 15 4 10G 25 1.75 

Sealed Gontactor SPST-NO. 
70 to Ibs. 

Various 500 
Auxiliary contacts - 5 amps. 400 150 250 N/A Aux. Hz 
Applicable to MIL-R-6106/33. 
3.64" x 3.90" x 2.80" 5G 

N/A N/A N/A N/A 500 to 
1500 

Hz 
N/A N/A N/A N/A 
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LINE ELECTRIC PRODUCTS 
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BASIC 
RELAY 
TYPE 

TYPICAL 
DIMENSIONS 

CONTACT 
ARRANGEMENT 

CONT. RATING 
AVAILABLE 
(RESISTIVE) 

COIL 
VOLTAGE 

BASIC 
RELAY 
TYPE 

TYPICAL 
DIMENSIONS 

CONTACT 
ARRANGEMENT 

CONT. RATING 
AVAILABLE 
(RES ISTIVE) 

COIL 
VOLTAGE 

BASIC 
RELAY 
TYPE 

TYPICAL 
DIMENSIONS 

COIL 
VOLTAGE 

EEM 1988 

RELAYS 
OPEN 5 a 10 HERMIT!- GEN. PURPOSE AUTO-
GEN. AMP UNIVERSAL CALLY MINIATURE- MULTI-POLES 30AMP MOTIVEI 

PURPOSE ROUND P.1. PLUG-IN SEALED LATCHING POWER OR LATCHING POWER APPLIANCE 

2 II 
W = 1.38 in. W = 1.75 in. W = 1.63 in. W = 1.47 in. W = 2.50 in. W = 1.02 In. 
H = 2.16 in. H = 1.75 in. H = 1.33 in. H = 3.41 in. H = 2.03 in. H = 1.28 in. 
L = 1.38 in. L = 2.75 in. L = 2.16 in. L = 2.63 in. L = 2.31 in. L = 1.02 in. 

PINS OPEN 

SPST SPST SPST 1-6 PDT SPST-NO-DB DPDT SPDT SPST 
THRU THRU THRU SPST-NC-DB DPDT + 2NO DPDT SPDT 
3PDT 3PDT 3PDT DPDT + lNO THRU 

DPDT + lNO.1NC SPST-NO-DM 
3PDT DPDT (2 AUX.) 

2NO + 2NC 

SA 240VAC SA 240VAC SA 240VAC 5A 240VAC lSA 20A 10 AMPS 30A 277VAC 30A 
lOA 240VAC lOA 240VAC lOA 240VAC lOA 240VAC TUNGSTEN TUNGSTEN 15 AMPS 1 H.P. RESISTIVE 

30A 120VAC 30A 120VAC 24A IND 
5A 120VAC 1 H.P. AT 12VDC 

10A 120VAC 

6-240 (AC) 6-240 (AC) 6-240 (AC) 6-240 (AC) 6-240 1AC) 6-240 (AC) 6-240 (AC) 6-480 6-24VDC 
6-110 (DC) 6-110 (DC) 6-110 (DC) 6-110 (DC) 6-110 DC) 6-110 (DC) 6-110 (DC) 6-110 

RELAYS SOLENOIDS AND ACTUATORS 
MINIATURE 

IMPULSE 
DUTY 

W = 1.38 in. W = 1.38 in. ANYTO ANY TO ANYTO ANYTO ANY TO ANY TO 
110VDC 110VDC 110VDC 110VDC 110VDC 24VDC 

H = 2.16 in. H = 1.90 in. ANYTO ANY TO ANYTO ANYTO ANYTO 
L=1.3Bin. L = 1.38 in. 240VAC 240VAC 240VAC 240VAC 240VAC 

SPST SPDT 
THRU DPDT 
3PDT SPDT 

PILOT DUTY PILOT DUTY 
RATINGS RATINGS 
5A 240VAC SA 240VAC 

lOA 240VAC 10A 240VAC 

lPDT-125mw lPDT-60mw 
2PDT-250mw 2PDT-120mw 
3PDT-375mw 3PDT-180mw 

BUZZERS SOLENOIDS 
BUZZERS 

MD MA& MB MC 

BASIC 
SOLENOID 

TYPE 

DUTY 
Continuous 

ACTION 
W = 0.88 in. W = 1.03 in. W = 2.84 in. Push X X 
H = 0.B8 in. H = 1.17 in. H = 1.S6 in. 
L = 1.66 in. L=2.16in. L = 3.47 in. 

6-240VAC 6-240VAC 
MINIMUM LENGTH = 1.B13 LENGTH = 2.2S0 

6-240VAC DIMENSIONS DIAMETER = 0.484 DIAMETER = 0.484 
IN INCHES 

For manufacturers' sales offices, see yellow pages B-1531 



POWER MONITORSI AC & DC VOLTAGE MONITORS 
GENERAL INFORMATION 
Logitek power monitoring equipment is utilized to monitor incoming power on 
AC or DC power systems. When the system voltage, frequency or phase 
characteristics deviate from the predetermined acceptable limits, the relay de-energizes 
to activate an alarm indicator or system shut-down contactors. Voltage sensing is 
accomplished with an "RMS" type detector that is relatively insensitive to line distortion. 

EQUIPMENT TYPES 
Individual units monitor AC or DC voltage and line frequency for both high and low 
limits, and phase rotation for reversal/loss. Power monitors are also available 
incorporating any combination of these functions into a single unit. This 
equipment is available with factory set limits or as field adjustable. 

OPERATING CHARACTERISTICS 
When the voltage and frequency of the input signal are within prescribed high 
and low limits, and the phase rotation is ABC, the output relay will energize after 
the specified "pick-up" time delay. If the high or low voltage limits of any phase 
are exceeded for a time greater than the specified "drop-out" time delay, the 
relay de-energizes and remains de-energized until all phase voltages return 
within limits and remain at normal levels for longer than the specified "pick-up" 
time delay. If the input frequency exceeds the high or low frequency limits for a 
time exceeding the "drop-out" time delay, the relay de-energizes and remains 
de-energized until the frequency returns within limits and remains at normal levels 
for longer than the "pick-up" time delay. The ouput relay will not energize if the 
phase rotation is other than ABC or if any phase is disconnected. When the 
output relay is energized, loss of any phase will cause the relay to drop out 
immediately, overriding the time delay circuits. 

SPECIAL PRODUCTS 
Logitek's engineering department is available to discuss your applications of 
our product or to design special equipment to satisfy your system requirements. 

TYPICAL SPECIFICATIONS 
ELECTRICAL 
Input Voltage 

Voltage 
Transients 
Input Frequency 
Sense Voltage 
Sense 
Frequency 
Accuracy 
Phase Sequence 
Time Delay 
(Pick-Up and 
Drop Out) 
Relay Contacts 
Contact Rating 
Contact Life 

Power 
Dissipation 

115 VAC/208 VACI 
230VAC 
MIL-STD-704, Limits 
1,2,3 
50/60/400 Hz 
As required 
As required 

±1% 
ABC 
250 milliseconds to 10 
seconds factory set or 
field adjustable 
DPDT,3PDT 
2 amp, 10 amp 
50,000 operations 
min. 
6 watts maximum 

PHYSICAL 
Finish Gloss Blue #15177, in ac-

cordance with MIL-F-14072 

Connector Glass to metal seal solder 
hooks, MS3113H-2(}"16PN 
Connector 

Enclosure Steel case, hermetically 
sealed and encapsulated 

o 

IJLOGITEK 
THE LOGICAL CHOICE OF THE TECHNICAL MIND 

ENVIRONMENTAL 
Temperature -55°C to +125°C 

-40°C to +85°C 
-10°C to +70°C 

Vibration Per MIL-STD 810C, Method 
514.2 Procedure I, 1(}"2000 
HZ,20g's 

Shock Per MIL-STD 810C, Method 
516.2, Procedure I, 50g's 
11 ±1 millisecond any axis 

Acceleration Per MIL-STD 810C, Method 
513.2, Procedure I & II, 
10g's 

Humidity 

Altitude 

Per MIL-STD 810C, Method 
507.1, Procedure I 

Per MIL-STD 810C, Method 
504.1, Category 6 equip
ment, sea level to 70,000 ft. 

Logitek, Inc./ 101 Christopher St., Ronkonkoma, NY 11779-69221 Phone: 516-467-42001 TWX: 510-224-62531 FAX: 516-467-4090 

8·1532 For manufacturers' sales offices, see yellow pages EEM 1988 



QUENCY MONITORS/PHASE MONITORS 
GENERAL INFORMATION 
Frequency Monitors: Logitek Frequency Monitors are used in applications where 
electrical systems must be de-energized or alarm devices activated when the 
power line frequency departs from the predetermined normal range of operations. 
Phase Monitors: Logitek Phase Monitors are used to protect three-phase 
loads, particularly rotating components, from damage resulting from phase 
reversals or the absence of phase. Contacts may be used to disconnect the load, 
to operate an alarm, or both. 

OPERATING CHARACTERISTICS 
Frequency Monitors: Signal voltage from the power line is applied to the 
designated terminals. If the line frequency is within the specified limits, the 
output relay energizes. If the frequency deviates from the preset limits for 
longer than the specified drop-out time delay, the unit de-energizes. After de
energizing, the frequency must return to within the pre-set band for longer than 
the pick-up time delay to re-energize the output relay. 
Phase Monitors: Upon application uf power, the output relay energizes if all 

are connected and the phase sequence is ABC. If any phase becomes 
disconnected, or if the phase rotation is abnormal, the relay immediately 
de-energizes. 

SPECIAL PRODUCTS 
Logitek's engineering department is available to discuss your applications of 
our product or to design special equipment to satisfy your system requirements. 

SPECIFICATIONS 

Trans ents 
Input Frequency 
Sense 
Frequency 
Accuracy 
Phase 
Sequence 
Phase To Phase 
Balance 
Time Delay 
(Pick-UP and 
Drop Out) 
Relay Contacts 
Contact Rating 
Contact Life 

Power 
Dissipation 

115 VAC/230VAC 
MIL-STD-704, Limits 
1,2,3 
50160/400 Hz 
As required 

±1% 
ABC 

±0.5% 

250 milliseconds to 10 
seconds factory set or 
field adjustable 
DPDT,3PDT 
2 amp, 10 amp 
50,000 operations 
min. 
4 walts maximum 

PHYSICAL 
Finish Gloss Blue #15177, in ac

cordance with MIL-F-14072 

Connector Glass-to-metal seal solder 
hooks, MS3113H-20-16PN 
Connector 

Enclosure Hermetically sealed and 
encapsulated or potted 

LOGITEK 
THE LOGICAL CHOICE OF THE TECHNICAL MIND 

ENVIRONMENTAL 
Temperature -55°C to +125°C 

-40°C to +85°C 

Vibration 

Shock 

-1Q°C to +70oC 

Per MIL-STD 810C, Method 
514.2 Procedure I, 10-2000 
Hz,20g's 

Per MIL-STD 810C, Method 
516.2, Procedure I, 50g's 
11 ±1 millisecond any axis 

Acceleration Per MIL-STD 810C, Method 
513.2, Procedure I & II, 
10g's 

Humidity 

Altitude 

Per MIL-STD 81OC, Method 
507.1, Procedure I 

Per MIL-STD 81OC, Method 
504.1, Category 6 equip
ment, sea level to 70,000 ft. 

Inc.! 101 Chri"tnnlh<>r St., Ronkonkoma, NY 11779-6922/ Phone: 516-467-42001 TWX: 510-224-62531 FAX: 516-467-4090 
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TIME DELAY RELAYS • SOLID STATE FLASHERS 
REPEAT CYCLE & INTERVAL TIMERS 
GENERAL INFORMATION 
The design of complex electrical distribution systems often requires that certain 
operations be delayed or.sustained for a precise interval of time from occurrence 
of a control or initializing signal. Combinations of various timing devices can be 
used for sequential startup or shutdown programs, load transfer or shedding, or 
delayed transfer to avoid race conditions. In addition, pulsers, interval timers, and 
flashers are used in applications, such as operating instrument panel warning 
lights or other annunciator devices, landing gear, door open indicators and 
navigation lights. 

QUALITY ASSURANCE 
Ldgitek's facilities are qualified under MIL-Q-9858A and maintains a MIL-I-4520B 
inspection system. These systems, along with Logitek's 100 hour burn-in cycle, 
contribute substantially to Logitek's uncompromising product integrity. 

OPERATING CHARACTERISTICS 
Logitek timing devices are generally CMOS integrated circuits appropriately 
protected from line transients and other line perturbations and either a solid 
state or electromechanical relay output circuit. Since there are no large 
capacitive timing or storage elements in these devices, recycle times (the time 
after control removal that will cause a new timing cycle within specified accuracy) 
are very short. In addition, the use of CMOS IC digital counting circuits allows 
the use of very stable timing elements resulting in excellent stability through wide 
temperature ranges. 

APPLICATIONS 
" Aircraft, Electrical Systems" Mobile Radar Systems" Equipment Test Stations 
" Tanks" Mobile Missile Launchers" Offshore Drilling Rigs" Computer Systems 
" Shipboard Electrical Systems" Hospital Auxiliary Power Systems 

SPECIAL PRODUCTS 
Logitek's engineering department is available to discuss your applications of 
our product or to design special equipment to satisfy your system requirements. 

TYPICAL SPECIFICATIONS 
ELECTRICAL PHYSICAL ENVIRONMENTAL 
Input Voltage 115 VAC/208 VACI 

230VAC 
Finish Gloss Blue #15177, in ac- Temperature -55°C to +125°C 

Timing Range 

Accuracy 

Contacts 
Relay 
Solid State 

Radio 
Interference 

50 milliseconds to 
1000 seconds 

±10%, ±5%, ±2% 

DPDT 

Per MIL-1-26600 

cordance with MIL-F-14072 -55°C to +85°C 

Connector Glass-to-metal seal solder 
hooks, solder pins, MIL 
connector, octal plug in 

Enclosure 

o 

Hermetically sealed and 
encapsulated, Butyrate 
case 

IJLOGITEK 
THE LOGICAL CHOICE OF THE TECHNICAL MIND 

Vibration 

Shock 

-55°C to +71°C 
-30°C to +300 C 
Per MIL-STD 810C, Method 
514.2, Procedure I, 10-2000 
HZ,20g's 
Per MIL-STD 810C, Method 
516.2, Procedure I, 50g's 
11 ±1 millisecond any axis 

Acceleration Per MIL-STD 810C, Method 

Humidity 

Altitude 

513.2, Procedure I & II, 
10g's 
Per MIL-STD 810C, Method 
507.1, Procedure I 
PerMIL-STD 810C, Method 
504.1, Category 6 equip
ment, sea level to 70,000 ft. 

Inc.! 101 r.hl·i"tt\nhl~r St., Ronkonkoma, NY 11779-69221 Phone: 516-467-42001 TWX: 510-224-62531 FAX: 516-467-4090 
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4500 RELAYS 4500 

MAGNECRAFT ELECTRIC CO. 1910 TECHNY ROAD. NORTHBROOK. Il. 60062 312/564-8800.TWX:910-221-0122 

Write or call for our FREE STOCK RELAY CATALOG 
SOLID STATE 

==~----------r---------, 

CONTACT 
COMBINA
TIONS 

CONTACT 
RATING 

COIL 
VOLTAGE 

SPST-NO 

2.5 to 40 
Amps 

3-32VOC 
90-280VAC 

SPOT-NO 

7 Amps 

5VOC,12VOC 

photo 2500VAC photo 
isolation zero 

FEATURES crossing swit
ching dual SCR 
or triac built in 

CONTACT 
RATING 

COIL 
VOLTAGE 

FEATURES 

RELAY 
PROOUCTS 
AND 
CLASSES 

CONTACT 
COMBINA-

CONTACT 
RATING 

snubber 

Screw 

10Amps @ 
120/240VAC 

Up to 250VDC 
or 300VAC 

Open style or 
Enclosed/octal 
plug-in style. 
Neon light option 

connec-

30Amp up 
to 300VAC 

Up to 300VDC 
or 600VAC 

High current 
switching in 
minimum space 

.1 % repeatability. 
graduated dial, 
slow operate 

in- slow release .1 
to sec. to 180 sec. 

Octal plug In 
Pluq-In .187 
quick-connect 

232 

SPOT-NO 

10 Amps 

5VOC, 12VOC 

2500VAC photo 
isolation, zero 
crossing, triac 

Quick Connect 

20Amp 
Tungsten lamp 

6VAC-240VAC 
5VDC- 11 OVDC 

Switches 2.4KW 
tungsten load. 
Socket available 

High voltage up 
to 10,000 VDC 
switching 

Solder 

REED 

101,104, 
131,134 

3VA to 50VA 

5,6,12,24 
& 48VOC 

Dry. Mercury 
wet latching, 
with or w/o 
diode. magnetic 
shield_ 

,8& 10 
pins 

388 

SPDT 
DPDT 
3PDT 

13Amp 
12Amp 

Up to 220VOC 
ar300VAC 

Standard 
General Purpose 
Relay, open, 
Enclosed, Flange 
cover or Plug-in 

switching 

Solder 

193 

1 Alar CI thru 
6Alor 4CI or 
combinations 

Up to 10VA 

107,117,171 
172,173,174 

SPOT SPST ·NC 
SPST-NO 
OPOT OPST -NO 

IVA to 50VA 

wetted, with or 
without diode. 

COAXIAL 

Printed Circuit 8 or 14 pins P,C. 
Integral connect
UHF,N,BNC,TUC 

SPOT, OPOT 
3POT 

20Amp 

Up to 300VDC 
or 300VAC 

Enclosed flange 
mount or open 
same size 
package as 
Class 388 

10Amp 

SPOT 
OPDT 
3PDT 

12Amp, 12Amp 
10Amp 

6 VDC-l lOVDC 
6VAC-240VAC 

Open or dust 
cover. AC or DC 
operation. Flange 
mount dust cover 

SPDT 
DPDT 
DPST-NO 

30Amps to 
300VAC 

Up to 600VDC 
ar600VAC 

Available with 
auxiliary snap 
switch. Magnetic 
blow-out. 

Screws 

and 
DPOT 

6, 10, & 16Amp 2Amps@28VDC 
or 120VAC 

5 thru 48VDC 4.5 thru 48VDC 5-60VOC 

Upright and 
pack. Imme 
proof epoxy 

Printed Circuit 

Plastic dust 
cover. Switches 
heavy current at 
low coil power 

Printed Circuit 

Low 
profile. Standard 

and sensitive 
coils. Heat resis
tant thermal set 

Printed Circuit 

Shown Above Is A Condensed Listing Of Our Large Relay Selection 

EEM 1988 For manufacturers' sales offices, see yellow pages 

Ultra sensitive 
available @ 
25mW per pole. 
solder & p.c. 
sockets available 

78 

4PDT 

3AMP 

6-110VDC 
240VAC 60Hz/ 
nOVAC 50Hz 

Indicator lamp or 
push to test 
button 
Mating sockets 
Flange cover 
available 
Solder lug or 
Printed Circuit 

60Amps @ 
480VAC 

6480 AC 
5-250 DC 

Hermetically seal
ed. Silent opera
tion Renewable 
contacts 

Box collar 

8-1535 



4500 RELAYS 

MAiIORY 
SERIES PCMDCCOIL RELAYS 
The Mallory DC coil relay is designed for direct printed circuit board mounting. 1 FORMA 
(SPST-NO), 1 FORM B (SPST-NC) and 1 FORM C (SPOT) circuit arrangements are available 
in each of two styles. Style.A is designed primarily for AC loads UP to 30 amps, but can be 
utilized for DC applications as well .. Style 0 is designed primarily for DC loads up to 30 amps 
and certain low-voltage AC loads. Each style has a distinct "footprint", shown at right. A 
snap-on dust cover is available. Mallory relays are suited to a variety of applications including 
appliahces, automotive, load management and heating, ventilating and air-conditioning. 

Switch Arrangements - 1 Form A (SPST-NO), 
1 Form B (SPST-NC), 1 Form C (SPOT) 

SWITCH RATINGS 
Voltage Load Form A 

Type NO 

Inductive 2-30 AMPS 
AC or @ 

Resistive 12-240 VAC 

Inductive 20 AMPS 

DC 
@ 5-28 VDC 

Resistive 30 AMPS 
@5-28VDC 

Form B Form C 
NC NO NC 

2-15 AMPS 2-20 AMPS 2-10 AMPS 
@ @ @ 

12-240 VAC 12-240 VAC 12-240 VAC 

15 AMPS 20 AMPS 10 AMPS 
@5-28VDC @5-28 VDC @5-28VDC 

20 AMPS 30 AMPS 10 AMPS 
@5-28VDC @ 5-28 VDC @5-28i1DC 

CIRCUIT SCHEMATICS 
'LJ--,---.-<O I 

2 o----'-LJ--L 
20 CJ 

5 O>---'H-. 
..L---'-----4O I 

:J :J :J 
I·FORM B (SPST-NCI 

I FORM A (SPST-NOI I FORM 

U.L. approval may be required for some ratings. 
Inquire for details. 

COIL DATA - Coil voltage ratings are available 
from 5 to 48 VDC. Consult Mallory for require
ments regarding specific applications. 

OPERATING DATA -
Must-Operate Voltage: Less than 70% of nominal 
voltage @: 25 degrees C. 
Must-Release Voltage: More than 7% of nominal 
voltage @ 25 degrees C. 

C (SPOT) 

ENVIRONMENTAL DATA -
Storage: - 55 to + 105 degrees C. 
Operating: - 40 to + 105 degrees C. 

MALLORY TIMERS COMPANY 
Emhart Electrical/Electronic Group 

~. --- .937 Max. -
(23.80) 

STYLE A 
OUTLINE DIMENSIONS 

!-- .6(~~.~. 

r-

I 
1.028 Max 

4500 

.15'6 Max. 
(3.961 l 

1._'I_--=_~ 

•• 7 
(11.35) 

-.078 DIA. 
(01.98) 

STYLE A 

HOLE PATTERN 

NOT REQUIRE.O 
'PR 

SPST F~M A 

+ 

.093.DlA¥12PI...C.) (02.36) .62.0 
(15.75) 

-=~"+, __ I 1 

2 

293 
(7.44) 

.364 
(9.2(5) 

.078 OIA.- NOT REQUIREO FOR SPST FORM B 
i01."'8) 

STYLE 0 

OUTLINE DIMENSIONS 

I (2380) >-- 937 Ma)( J 
-- 054M., r-

(137) - l-~-~ 

ii rrr;~ -::- 'D06M" n (2350) 

" - >< I 
, 
\ 

L 

STYLE 0 

HOLE PATTERN 

="--------'11 
17~.~i'-t--j 

.07B OIA.- NOT REQUIRED FOR SPST FORM B 
(01.9B) 

3029 E. Washington Street, P.O. Box 986, Indianapolis, Indiana 46206-0986 
Phone: 317/261-1220 EMII/IRTMALLORY 

8'1536 For manufacturers' sales offices, see yellow pages EEM 1988 
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TOGGLE SWITCHES 

PHorOELECTAICS 

RELAYS 

LIQUID LEVEL 
CONTROLS 

• 
~ 

: '''':-.. / 

sOLIe STATE 
RELAYS 

TERMINAL BLOCKS 

TEMPERATURE 
CONTROLS 

TIMERS 

EEM 1988 

RELAYS 4500 

WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE orders placed by 3:00 p.m. are shipped the same day. • BECAUSE of our excellent Value-Added Service . 
• BECAUSE we have over 8,000,000 relays & awltches In stock. • BECAUSE of our Just-In-Tlme Program. 

(213) 452·1229 
CABINETS RELAYS SWITCHES TIMERS 

BUD Aleph International Acro ATC 
Allied Controls Alco Agastat 
American~Zettler American Switch Amperite 

CIRCUIT BREAKERS Aromat Aromat Antex 

Airpax 
AT&T Arrow Hart Crouzet 

Aromat 
Bosch Carlingswitch Eagle Signal 

Carlingswitch 
C.P. Clare C&K Guardian 
Coto EECO Industrial Timer 

Heinemann 
Crydom Controls Electro-Mech Magnecraft 

Potter & Brumfield 
EAC Electronic Comp. Group Master Electronics 
Elec·Trol Grayhill Midtex 
Fujitsu Landis &Gyr National Controls 

CONNECTORS & Gordos Linemaster Omran 
SOCKETS Grayhill Master Specialties Potter & Brumfield 

Amphenol Guardian McGill SSAC 
Aromat Hi-G Microswitch Struthers-Dunn 
Curtis Idec Omran Syracuse Electronics 
Custom Connector ITT Oslo 
Idec Line Electric OTTO 
Lumberg Magnecrstt Saia RESISTOR NETWORK 
Master Electronics Master Electronics Unimax Beckman Ind. 
Potter & Brumfield MEC 
Souriau Midtex 

INDICATORS, Vernitron-Beau Omran 
Welcon/Welis Potter & Brumfield LAMPS & LED TRIMMERS & POTS 

RBM Idec Beckman Ind. 

Schrack 101 

COUNTERS Siemens lEE 

Sigma JKL SOLENOID Engler 
Standex Leecraft Dormeyer Hecon Lumex 

IVO Stantel Guardian 

Kessler·Ellis Struthers-Dunn Stanley Line Electric 

Master Electronics Telemecanique Sylvania 

Omron Theta-J 

Redington Triridge INDUCTORS TERMINAL BLOCKS 
Red Lion Jeffers Beau 
SOdeco/Maxmar FUSES Microtran Buchanan 
Stemco Bussmann Stancor Curtis 
Veeder-Root Littelluse Triad Electrovert 

Underwriters Safety Kulka 

PHOTOELECTRIC 
Magnum 

DIODES HARDWARE & Marco 
Aromat 

Generallnstr. WIRING DEVICES RDI 
Aavid 

Dolan~Jenner Underwriters Safety 

Buchanan 
Electro Vernitron·Beau 

Electrovert 
Om ron 

FANS Harvey Hubbell 
Photoswitchl AB 

Aromat H.H. Smith 
Skan-A-Matic 

TRANSFORMERS 
U.S. Toyo Modor Dormeyer 

PROXIMITY Microtran 
KNOBS Agastat Stancor 

FILTERS Cosmo/Kurz-Kasch Electro Thordarson 
Curtis RaytheonfPanel Products Omron Triad 

OVER 8,000,000 RELAYS & SWITCHES IN StOCK 
MAILING ADDRESS 

• 
PHYSICAL ADDRESS 

MASTER DISTRIBUTORS MASTER DISTRIBUTORS 
P.o. Box 25662 1301 Olympic Blvd. 

Los Angeles, CA 90025-0662 Santa Monica, CA 90404 
FAX (213) 399-8600 Telex: 182041 MASTER SNM 

~ & ~ ~~ 
PADDLE SWITCHES TRANSFORMERS TIMERS COUNTERS FANS 

ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

For manufacturers' sales offices, see yellow pages 

CIRCUIT BREAKERS 
FUSES & FUSEHOLDERS 

KNOBS 

LAMPS & LEOS 

SWITCHES 

II 
RELAYS 

INDICATOR LIGHTS 

SOLENOIDS 

SOCKETS 

PUSHBUTTON 
SWITCHES 

PROXIMITY CONTROLS 

8·1537 
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Midtex Relays, Inc. 
9B2 BUTTERFIELD TRAILIEL PASO, TEXAS 79906 
PHONE 915~772-1061/FACS: 915-772-1116 GENERAL PURPOSE RELAYS 

CONTACT 
MATERIAL 
RATINGS 

COIL VOLTAGE 

POWER RATING 

DIELECTRIC 

LIFE EXPECTANCY 

OPTIONS 

AGENCY 
APPROVALS 

8·1538 

I w!gold overlay 
2.0 amp, 28 VDC, resistive 
2.0 amp, 120 VAC, 
resistive 

-1UO Pal./Sil. w/Gold Overlay 
2.0 amp, 28 VDC, resistive 

-200 Pal./Sil.iGold Bifurcated 
2.0 amp, 28 VDC, resistive 
2.0 amp, 120 VAG, 
resistive 

5,6,12,24,48 VDC 

(DPDT) 
Nominal-550 mw 
Maximum continuous-l.a w 

Mechanical-
in excess of 10 million 
operations. 
Electrl,al-
100,000 operations minimum 
at 1.0 amps . 

. 827x,4lOx.443 

UL 

Material 
-100 Silver & Silver Cadmium 
Oxide 

-3 amps at 125 VAC or 30 
VDC resistive 
-1 amp at 125 VAC or30 
VDC inductive 

-200 Silver Cadmium Oxide 
-5 amps at 125 VAG or 30 
VDC resistive 
-1.5 amps at 125 VAG or 
30 VOC inductive 

5, 6, 9, 12, 24, 48 DC 

Nominal-450 MW 
Maximum continuous-
700MW 

2000 VAG coil to contacts 
750 VAC across open contacts 
(1500 VDC FGG surge) 

Mechanical-in excess of 20 
million operations 
Electrical-100,OOO operations 
minimum at rate.d loads 

.9D6x.7D9x.575 

Yes 
No 

UL/GSA 

Material 
-100 SilverlGold flashed 

-3 amps at 24 VDG or 125 
VAG resistive (UL) 
-1 amp at 24 VDG or 125 
VAC inductive 
-1.5 amps at 250 VAG 
resistive 
-0.5 amps at 250 VAG 
inductive 

-200 Silver Cadmium Oxide 
5 amps at 24 VDG or 125 
VAC resistive (UL) 
-2 amps at 24 VDC or 125 
VAC inductive 
-2.5 amps at 250 VAG 
resistive 
-1 amp at 250 VAG 
inductive 

-300 Silver Cadmium Oxide 

1~~ ~~8;e~tis~t~~Mr 
-4 amps at 24 VDC or 125 
VAC inductive 
-5 amps at 250 VAG 
resistive 
-2 amps at 250 VAC 
inductive 

5, 6, 9, 12, 24,48 DC 

Nominal-360 MW 
Maximum continuous-
562MW 

1500 VAG RMS 60 Hz all 
mutually insulated terminals 
(open contacts 750 VAG) 

Mechanical-in excess of 5 
million operations 
Electrical-100,OQO operations 
minimum at rated loads 

.890x.642x.985 

Yes 
No 

ULiGSA 

Material 
-100 3132" Silver (Gold lIash) 

-"3 amp, 22B VDGI120 
VAG, 600f0 pf 

-700 3/32" Pure fine Silver, 
Gold diffused 

-2 amp, 240 VAG, 800f0 pf 
-2003132" Silver Gadmium 
Oxide (Gold lIash) 

-"5 amp, 28 VDCI120 
VAG, 800f0 pf 
-3 amp, 24 VAC, 800f0 pf 

·1/10 horsepower, 125 VA, 
1201240 VAC 

5,6, 12, 24, 48, 90, 110 DC & 
6,12,24,48,120,240 AG and 
"Specials" 

Nominal (AC) 12 VA (DC) 
0.9 watts 
Maximum continuous (AG) 2.0 
VA (DC) 2.0 watts 

Greater than 500 VAC RMS 60 
Hz across open contacts 
Greater than 500 VAG RMS 60 
Hz aU other mutually insulated 
elements 
Mechanical-in excess of 50 
million operations 
Electrical-100,000 operations 
minimum at rated loads 

1.190x.859x1.261 
(Dust Cover) 

Yes 
Yes 

For manufacturers' sales offices, see yellow pages 

Material 
5/32" Silver Cadmium Oxide 

-10 amp, 2B VDCI120 
VAC, 7 amp at 240 VAG; 
800f0 pf 113 hp, 120/240 
VAC 

5/32" pure fine Silver 
(Gold lIash) 

-10amp, 28VDG/120 
VAC, 7 amp at 240 VAG; 
800f0 pf 113 hp, 1201240 
VAC 

5,6, 12,24,48,90110 (DC) 
6,12,24,48,120,240 (AC) 
and "Specials~' 

2.0 VA 

Greater than 500 VAC RMS 60 
Hz across open contacts. 
Greater than 1500 VAC RMS 60 
Hz all ot11er mutually insulated 
elements. 

Mechanical-in excess of 50 
million operations 
Electrical-1 00,000 operations 
minimum at rated loads 

l.lD9x.659x1.281 
(Oust Gover) 

Yes 
Yes 

Opposite Polarity Barrier 
Pusll Button Actuator 
Diode Across Coil, DC only 
Lamp Across Coil 

& Push Button 

Material 
5/32" Silver Cadmium Oxide 

-10 ampsat30 VDC, 120 
or 240 VAG 113 hp at 
1201240 VAC 

5, 6, 12, 24, 48, 110 (DG) 
6,12,24,120,240 (AC) & 
Specials 

Nominal 1.5 VA (AG). 
0.9 watts (DG) 
Maximun continuous 2.0 VA 
(AG), 2.0 watts (DG) 

Greater than 500 VAG RMS 60 
Hz across open contacts. 
Greater than 1500 VAG RMS 
60 Hz aU other mutually 
insulated elements. 

Mechanical-in excess of 5 
million operations 
Electrical-100,OOO operations 
minimum at rated loads 

1.06x.830x1.36 
(Plain Cover w/quick connect) 

Yes 
Yes 

Special Customer 
Requirements 

UL/GSA 

EEM 1988 



4500 RELAYS 

GENERAL PURPOSE RELAYS 

157 157 187 188 
UL recognized for motor MAGNETIC LATCHING OPDT power relay is rated at 20 30 Ampere relay is an 
controliers up to 600 VAC. SERIES amps: DPST-NO and NG expanded version of the Type 
Magnetic latching version When there is a need to contact arrangements are rated 18720 amp 2PDT relay, 
provides switchable core conserve power, retain logic at 25 amps. Open stud utilizing a common coil/mates 
which cannot be falsely mounted or dust covered structure. The 188 is limited to 
latched function during power versions with 1/4" single, pole switching, in order 

outages, or improve Quick-connect terminals are to provide for the 30 amp 
reliability by several available. contact ratings. 

NO 
order-af-magnitude over 

NO NO outdated mechanical 

1 Form C latching relays, the Type 2 Form C Form X 
2 Form C 157 magnetic latching 2A,DPST Form Y 
3 Form C state-of-the-art reJay is 2B,OPST Form Z 
2 Form A made to order for these 1 Form X 
2·Form B applications. All of the 1 Form Y 
1 Form X superior electrical 
1 Form Y characteristics available in 

Material 
the standard Type 157 

Material Material 
-100 1/8" Fine Silver (gold relays, including 1/4" -1001/4" Diameter Fine Silver -1001/4" Silver 
flash) 5 amp through air and 3/B" over 20 amp, 2B VDG 30 amp 120/240/277 VAG 
Ratings surface spacing, are offered 20 amp, 120/240/277 VAC 30 amp 2B VDG 

5 amp, 28VDGI 120/240 in the magnetic latching 10 amp, 480/600 VAG 15 amp 4BO/600 VAC 
VAG, 800/0 pf version. Magnetic latching is 3/4 hp, 120 VAG 1 hp 120 VAG, 1 phase 
2 amp, 480/600 VAG, achieved by a specially 1-1/2 hp, 240 VAG 1-1/2 hp 240 VAC, 1 phase 
80%1 pf deSigned magnet core that -200 1/4" Diameter Silver -200 1/4" Silver Cadmium 
1/8 hp, 120 VAG makes it possible to Cadmium Oxide Oxide Ratings Identical for -100 
1/4 hp, 240 VAG maintain a substantial 20 amp, 28 VDC & -200 contacts. 

-2003/16" Silver Cadmium magnetic force of attraction 20 amp, 120/240/277 VAG 
Oxide 10 amp after termination of the 10 amp, 480/600 VAG 

10 amp, 28 VDCI 120/240 electncal pulse that 3/4 hp, 120 VAG 
VAG, 80% pI energizes the core. There 11/2 hp, 240 VAG 
1/3 hp, 120 VAG -3003/16" Diameter Silver 
1/2 np, 240/480/600 VAG are no mechanical latches Cadmium OXide 
3 amp, 480/600 VAG, associated with the design, 10 amp, 28 VDC 
80'Al pI nor permanent magnets that 15 amp, 120/240/277 VAG 

-300 3/16" Silver Cadmium can result in inadvertent 3 amp, 480/600 VAC 
Oxide 15 amp (Ulan 1 & operation. To restore the 1/3 hp, 120 VAG 
2PDT only) relay to ItS unoperated 1/2 hp, 240/480/600 VAG 

15 amp, 120 VAG position, a short pulse of -4003116" Silver Cadmium 
10 amp, 240 & 177 VAG opposite polarity and lower Oxide High Conductivity Blade 
28 VDG magnitude than the operate 10 amp, 28 VDG 
3 amp, 480/600 VAC pulse is applied to the coil or 10 amp, 120/240 VAC 
1/3 hp, 120 VAG a second concentric wound 3 amp, 480/600 VAC 
1/2 hp, 240/480/600 VAG 

coil. 
1/3 hp, 120 VAC 

-7001/8" Fine Silver Gold 1/2 hp, 240/480/600 VAG 
Diffused TIMING -6001/4" Silver Cadmium 

5 amp, 2B VDCI 120/240 Latching time: 13 MS Oxide 
VAC, 800Al pI nominal with a one second (On contacts 2A & 2B only) 
2 amp, 480/600 VAG, pulse of nominal voltage. 25 amp, 28 VDG 
80% pf Unlatch time 13 MS 25 amp, 120/240/277 VAC 
1/8 hp, 120 VAG 

nominal with a one second 10 amp, 480/600 VAC 
1/4 hp, 240 VAG 3/4 hp, 120 VAG 

All hp ratings are single phase pulse of nominal unlatch 1-1/2hp,240VAG 
voltage after latching with a 
one second pulse of nominal 
latch voltage 
A latch pulse of 50 MS min. 

5,6,12,24, 4B, 110 (OG) & 6, 
at nominal voltage is 

5, 6, 12, 24, 48, 110, (DC) and 5,6,12,24,48,110 (DG) recommended to insure 12,24, 120,240 (AG) & pOSitive latching. 6, 12, 24, 120, 20B, 240 (AC) 6,12,24, 120,208,240 (AG) 
speCials and Specials Special customer requirements 

DESIGN & CONSTRUGTION 

Nominal-1.7 VA (1 & 2 pole 
Insulation material, weight, 

Nominal-U VA (AG): 12 wal1s Nominal-2.0 VA (AC): 1.2 warts marking, shock, vibration, 
AG): 20 VA (3 pole ACI: 12 dielectric breakdown, (DG) (DG) 
walts (DG) insulation resistance and Maximum continuous-3.4 VA Maximum continuous-3.1 VA 
Maximum continuous-2.7 VA (AC); 1.9 watts (DC) (AG); 1.9 walts (DC) 
(1 & 2 pole AG); 3_1 VA (3 pole temperature range are 
AG): 1.9 warts (DC) identical to the Type 157 

Grealer lhan 750 VAC, RMS 60 
relay_ 

Grealer than 750 VAC RMS 60 Grealer lhan 750 VAG RMS 60 
Hz across open contacts. ULlCSA Hz across open contacts Hz across open contact'S 
Greater lhan 2500 VAC, RMS Greater than 2500 VAG RMS 60 Grealer lhan 2500 VAG RMS 60 
60 Hz all other mutually Hz all other mutually insulated Hz all other mutually insulated 
insulated elements. elements. elements. 

Mechanical Mechanical-10 million Mechanical-10 million 
10 miJJ/on operations operations operations 
Electrical Electrical--l00,000 operations Electrical-100,000 operations 
100,000 operations at rated at rated load at rated load 
load. 

1.400x 1.525x 1.905 MAGNETIC 1.400x 1.525x 1.905 1.400x1.525x 1.905 
(dust cover) LATCHING OPTION 
YES ALSO AVAILABLE YES YES 
YES ON 187 AND 188 YES YES 

Lamp across coil SERIES Class B Coil Lamp in paraIJeJ with coil 
Class B Coil Varnished Coil Class 8 Coil 
Push Button Actuator Lamp in Parallel with Coil Varnished Coil 
Open style Special Customer Special Customer 
Varnished coil Requirements Requirements 

UL/GSA ULlCSA UL/GSA 

4500 

FOR ENGINEERING ASSISTANCE 
CALL TOLL FREE 

1-800-MIDTEX1 

297 298 136 
A DPST-NO 15 amp economy A SPST-NO 15 or 25 amp A small power relay that will 
power relay, Available in PC economy power relay. PC and switch 20 amps for industrial 
circuit & qUick connect Quick Connect terminal use in multipole configuration 
combination version combination. Recognized under and 30 amps in multipole 
Recognized under UL #508. UL #508. configuration at 120 VAC or 

240 VAC for appliance use 
under UL #508. 

NO NO NO 

2 Form A SPST-NO 1 Form C 
2 Form C 
2PST-NG 
2PST-NO 
lPST-NO-DM 
lPST-NC-DB 
3PST-NO 

Material Material Material 
-200 Silver Cadmium Oxide -100 Silver Cadmium Oxide -3/8" diameter Silver 

15 amp, 125 VAC, resistive 15 amp, 125 VAC, resistive 20 amp, 120/240 VAC 
(UL) (UL) 20 amp, 28 VDG 
10 amp, 250 VAC, resistive 10 amp, 250 VAC, resistive -3/8" diameter Silver 
15 amp, 12 VDG, resistive 15 amp, 12 VDC, resistive Cadmium Oxide (Ul 
5 amp, 48 VDC, resistive 5 amp, 48 VDC, resistive recognized) 
6 amp, 125 VAC, inductive 6 amp, 125 VAC, inductive Industrial Use 
40% PF 400/0 PF 1/4 hp, 120 VAG 
48 amp, 250 VAG, 4.B amp, 250 VAG, 15 amp, 120 VAG 
inductive 40% PF inductive 40% PF 15 amp, 28 VDG 
6 amp, 12 VDC, inductive 6 amp, 12 VDC, inductive 10 amp, 240 VAG 
2 amp, 48 VDC, inductive 2 amp, 48 VDC, inductive 1 kw tungsten. 120 or 240 
1 hp, 120 VAG 1 hp, 120 VAG VAC 
lV2 hp, 240 VAG 1-1/2 hp, 240 VAG Appliance Use 
50 amp, inrush 20 ms max 50 amp, inrush 20 ms max 1/4 np, 120 VAC 

-200 Silver Cadmium Oxide 20 amp, 28 VDG 
25 amp, 125 VAC, resistive 30 amp, 120 or 240 VAG 
20 amp, 125 VAC, resistive 1 kw lungslen, 120 or 240 
(UL) VAC 
20 amp, 250 VAC, resistiVe 
25 amp, 12 VDC, reSistive 
10 amp, 48 VDG, reSistive 
15 amp, 125 VAG, 
inductive 40% PF 
10 amp, 250 VAG, 
inductive 40% PF 
15 amp, 12 VDC, inductive 
5 amp, 48 VDC, inductive 
1 hp, 120 VAC 
1-1/2 hp, 240 VAG 
70 amp. inrush 20 ms max 

6,12,24,48 (DC) 6, 12, 24, 48 (DG) 6, 12, 24, 48, 110 (DG) 
6,12,24, 120, 240 (AC) 
Special Customer 
Requirements 

Nominal-l.0 watts Nominal-O.9 watts Maximum continllous-1 0 VA 
Maximum continuous-1. 30 Maximum continuous-l.1 (AG): 2.9 warts max. (DC) 
watts watts 

1500 VAC coil to contacts and 1500 VAC coil to contacts 
between poles; 600 VAC across 750 VAG across open contacts 
open contacts. 

Mechanical-In excess of Mechanical-In excess of Mechanical-5 million 
500,000 operations 500,000 operations operations 
Electrical-200,ODO operations Electrical-200,000 operations Electrical-l00,DOO operations 
minimum at rated loads minimum at rated loads at rated load 

1.378x 1.197 x 1.1B1 1.201 x 1.240x .787 2.375x 1.75x2.80 

PC & Quick Connects In PC & Quick Connect terminal NO 
Combination combination YES 

Special Customer 
Requirements 

UL UL UL 

EEM 1988 For manufacturers' sales offices, see yellow pages 8-1539 
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Midtex Relays, Inc. 
9B2 BUTTERFIELD TRAILIEL PASO, TEXAS 79906 
PHONE 915-772-10611FACS: 915-772-1116 

i relay 
input signal 

as I as 12 microwaUs to 
control a DPDT 10 amp 
output. This low control 
sensitivity permits direct 
interfacing with most types 
of logic, 

ELECTRICAL/MECHANICAL 
CHARACTERISTICS 
All ratings at 25°C ambient. 
Sensitivity-12 microwatts, 

60 microwatts 
Operating time 

(nom voltage & temp.) 
15 ms. 

Release time (nom. voltage 
& temp.) 30 ms. 

Max. input voltage or 
current-3D VDC or 
1 ma. 

Max. negative blocking 
voltage 50 VDC 

Voltage-12, 24, 48 VDC 
(+10%) 

Power-l.2 watts 
Polarity protection-YES 
Duty-Continuous 
Switching action 2PDT 
Switching rating 

-Fine silver contacts 
(gold flash) 
5 amp, 28 VDC, 
120/240VAC 1/8 hp, 
120 VAC 
-Silver Cadmium Oxide 
10 amp, 28 VDC, 
120/240 VAC 
1/3 hp, 120 VAC 
1/2 hp, 240 VAC 

TEMPERATURE RANGE 
-10°C to +55°C 
SHOCK 

15g's, 11±1 mS,1/2 
sinewave 
(non-operating test) 

VIBRATION 
0.06" DA or 10 g's, 10 
to 55 Hz 
(non-operating test) 

Delay-on-release timer 
which utilizes an R-C solid 
state trigger circuit to drive 
a secondary solid state 
switch, which in turn 
controls the integral 10 amp 
output relay, 

ELECTRICAL/MECHANICAL 
CHARACTERISTICS 
All ratings at 25°C ambient. 
Repeatability ±3% 
Total timing variation ± 10% 
Operate time (max.) lOOms 
Recycle time (max.) lOOms 
Dial scale Ref. only 
Input voltage limits-

AC ±10% 
DC ±25% 

Power requirements-
AC (approx.) 1.5 VA 
DC (approx.) 1.2 watts 

Switching action 2PDT 
Switching ra~ng (max.) 

-Fine Silver contact 
(Gold flash) 
5 amp, 28 
VDC/120,240VAC; 80% 
pf 1/8 hp, 120 VAC 
-Silver Cadmium Oxide 
10 amp, 28 
VDC/120,240 VAC; 80% 
pf, 1/3 hp, 120 VAC 1/2 
hp, 240 VAC 

Delay types Delay-an-release 
Momentary transfer upon 

timing cycle 
interruption ........ NO 

TEMPERATURE RANGE 
-operating: -10°C to 
+ 55°C 
;~~g8e: 40°C to 

SHOCK 
15g's, 11±1 ms, 
1/2 sinewave 
(non-operating test) 

VIBRATION 
0.06" DA or 10 g's, 10 
to 55 Hz (non-operating 
test) 

TIMING SET 
Fixed 
External Resistor 
Knob Adjust 

Economy version 
Delay-an-operate timer, 
which utilizes a simple R-C 
solid state trigger circuit, 
which in turn controls the 
integral 10 amp output relay. 

ELECTRICAL 
CHARACTERISTICS 
All ratings at 25°C ambient 
Repeatability ±3% 
Total timing variation ± 10% 
Reset (release) time 
(max.) 200ms 
Recycle time (max.) 200ms 
Dial scale Ref. only 
Input voltage limits 

AC ±10% 
DC ±25% 

Power requirements-
AC (approx.) 3.0 VA 
DC (approx.) 1.5 watts 

Switching action 2PDT 
Switching rating (max.) 

-Fine silver contact 
(gold flash) 
5 amp, 28 
VDCI120NAC, 3 amp, 
240 VAC .80% pf 1/8 
hp,120VAC 
-Silver Cadmium Oxide 
10 amp, 28 VDC, 120 
VAC, 1/3 hp 120 VAC, 6 
amp, 240 VAC .80% pf 
1/2 hp,240 VAC_ 

Delay types Delay-an-operate 
Momentary transfer upon 

timing cycle 
interruption ....... YES 

TEMPERATURE RANGE 
-operating: -10°C to 
+55°C 
-storage: 40°C to 
+85°C 

SHOCK 
15 g's, lHl ms, 
1/2 sinewave 
(non-operating test) 

VIBRATION 
0.06" DA or 10 g's, 10 
to 55 Hz (non-operating 
test) 

TIMING SET 
Fixed 
External Resistor 
Knob Adjust 

Identical to the 612 series, 
except it functions as a 
delay-on-operate, Available 
with "fixed", "external 
resistor" adjust tme setting, 
or "knob adjust"; through 
an overall range of 1 to 300 
seconds delay, 

ELECTRICAL 
CHARACTERISTICS 
All ratings at 25°C ambient 
Repeatability ± 30/0 
Total timing variation ± 10% 
Reset (release) time 
(max.) 50ms 
Recycle time (max.) lOOms 
Dial scale Ref. only 
Input voltage limits 

AC ±10% 
. DC ±25% 
Power requirements-

AC (approx.) 3.0 VA 
DC (approx.) 1.2 watts 

Switching action 2PDT 
Switching rating (max.) 

-Fine Silver contacts 
(Gold flash) 
5 amp, 28 VOC/120 
VAC, 3 amp, 240 VAC 
.80% pf 1/8 hp, 120 
VAC 
-Silver Cadmium Oxide 
(Gold flash) 
10 amp, 28 VOC/120 
VAC, 1/3 hp, 120 VAC, 6 
amp, 240 VAC .80% pf 
1/2 hp, 240 VAC 

Delay types Delay-an-operate 
Momentary transfer upon 

timing cycle 
interruption ... , .... NO 

TEMPERATURE RANGE 
-operating: -10°C to 
+55°C 
-storage: 40°C to 
+85°C 

SHOCK 
15g's,ll±1 ms, 
1/2 sinewave 
(non-operating test) 

VIBRATION 
0.06" DA or 10 g's, 10 
to 55 Hz (non-operating 
test) 

TIMING SET 
Fixed 
External Resistor 
Knob Adjust 

4500 

TIME' DELAY RELAYS 

An electronic time delay 
module that provides a 0,5 
or 2 amp SCR output to 
drive relays, solenoids or 
lamps, Units are fully 
encapsulated and are 
versatile and economic, 
especially when used in 
conjunction with power 
relays in the 30 amp rating 
category, 

ELECTRICAL 
CHARACTERISTICS 
All ratings at 25°C ambient 
Repeatability ±3% 
Total timing variation ±to% 
Reset time (max.) 75ms 
Recycle time (max.) 25ms 
Input voltage limits 

+25%. DC must be 
filtered, max. ripple 5% 
at nominal voltage 

Switching action SPST 
Solid State Output, 1.5 
V voltage drop max. 
when on 

SWitching rating (max.) 
-Type 1-0.5 amp at 
+55°C 
-Type 2-2.0 amp at 
+25°C 
1. 25 amp at + 55°C 

TEMPERATURE RANGE 
-40°C to + 55°C 

ELECTRICAL/MECHANICAL 
CHARACTERISTICS 
All ratings at 25°C ambient 
Pulse width 25 ms. min. 
Pulse repetition rate 

1200 pulses per minute 
max. 

Duty Continuous 
Input voltage 

12,24,48, 110 VDC 
(±25%) 

Power requirements 
1.8 watts 

Switching action 2PDT 
Switching rating (max.) 

-Fine Silver contacts 
(Gold flash) 
5 amp, 28 VDC, 
120/240 VAC 1/8 hp, 
120 VAC 
-Silver Cadmium Oxide 
10 amp, 28 VDC, 
120/240 VAC 
1/3 hp, 120 VAC 
1/2 hp, 240 VAC 

TEMPERATURE RANGE 
-10°C to +55°C 

SHOCK 
15g's,11±1 mS,1I2 
sinewave (non-operating 
test) 

VIBRATION 
0.06" DA or 10 g's, 10 
to 55 Hz (non-operating 
test) 

RELAY 
Miniature PC style impulse 
relay that will alternately 
change states when pulsed 
at a common input, without 
changing polarity. 

ELECTRICAL/MECHANICAL 
CHARACTERISTICS 
(25°C) 
LIFE EXPECTANCY: 
Mechanical- tOO million 
operations min. 
Electrical-l00,OOO 
operations min. at rated 
load 
CONTROL VOLTAGES: 
5 to 48 VDC standard 
Set & Reset time 3ms 
typical 
DIELECTRIC 

1500 VAC input to 
contacts 
1000 VAC across open 
contacts 

TEMPERATURE 
-40°C to + 70°C 

CONTACTS 
-Silver/Gold bifurcated 
Rating 
2.0 amp 30 VDC 
resistive 
0.6 amp 110 VDC 
resistive 
1.0 amp 125 VAG 
resis~ive 

8·1540 For manufacturers' sales offices, see yellow pages EEM 1988 
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ELECTRICAL/MECHANICAL 
CHARACTERISTICS 
All ratings at 25°C ambient. 
CONTACTS: 

10 amps 120 VAC 
resistive 
10 amps 30 VDC 
resistive 
4 amps 240 VAC 
resistive 

POWER REQUIREMENTS 
0.75 watts typo 

TEMPERATURE: 
Storage -40°C to 
+85°C 
Operating -25°C to 
+65°C 
(extended ranges 
available) 

DIELECTRIC 
1000 VAC min., 750 
VAC across open 
contacts 

TIMING 
Accuracy: ± 10% 
Repeatability: ±3% 
Reset & Recycle time' 
50 ms typical, 100 ms 
max. 

SHOCK 50 g's 
(non-operating) 

VIBRATION-
10 g's, 10-55 Hz min., 
without false contact 
action 

EEM 1988 

ELECTRICAL 
CHARACTERISTICS 
All ratings at 25°C ambient 
Repeatability ±2% 
Total timing variation ± 1 DOlo 
Reset time-25 ms tYPical, 

50 ms max. (release of 
delay-on-operate) 

Recycle time-50 ms 
tYPical 
100 ms. max. 
(minimum oH time 
between timing 
intervals) 

Input voltage limits 
AC ±10% 
DC ±25% 

Power requirements 
AC 2.5VA 
DC 1_5wat! 

Switching action 2PDT 
Switching rating (max_) 

-Silver Cadmium Oxide 
10 amp, 28 VDC/120 
VAC; 1/3-hp, 120/240 
VAC 

Delay types 
Delay-on-operate, 
Delay-on-release, 
Cycle, Interval and 
Interval-momentary 
start timing 

Momentary transfer upon 
timing cycle interruption: NO 
TEMPERATURE RANGE 

-operating -10°C to 
+55°C 
-storage -40°C to 
+85°C 

SHOCK 
15 g's, 11 ±1 ms, 1/2 
sinewave 
(non-operating test) 

VIBRATION 
0.06" DA or 10 g's, 
10-55 Hz 
(non-operating test) 

ELECTRICAL 
CHARACTERISTICS 
All ratings at 25°C ambient 
Repeatability ±3% 
Total timing variation ± 10% 
Reset lime 50 ms 
Recycle time (max) 100 ms 
Input voltage limits 

AC ±1O% 
DC ±25% 

Power requirements 
AC (approx.) 3VA at 120 
VAC 
DC (approx.) 1.2 watts 

SWitching actIOn l,2,4PoT 
SWitching rating 

5 amp, 28 VDC, 
120 VAC 
10 amp, 28 VoC, 
120VAC 

Delay types Delay-on-operate 
Momentary transfer upon 
timing cycle interruption .NO 
TEMPERATURE RANGE 

-operating -10°C to 
+55°C 
-storage -40°C to 
+85°C 

SHOCK 
15 g's, 11 ± 1 ms, 1/2 
sm8wave 

VIBRATION 
10 g's; 10 to 55 Hz 

TERMINALS-
Solder, PC, 
Plug-In 

ELECTRICAL 
CHARACTERISTICS 
All ratings at 25°C ambient 
Repeatability ± 5% 
Total timing variation ± 10% 
Reset time (max.) 100 ms 
Recycle time (max.) 100 ms 
Input voltage limits 

DC ±25 
Power requirements 

DC (approx.) 0.7 watt 
Switching action 2PDT 
Switching rating 

2 amp, 28 VDC, 
120 VAC 

Momentary transfer upon 
timing cycle interruption .NO 
TEMPERATURE RANGE 

-operating -10°C to 
+55°G 
-storage -40°C 10 
+85°C 

SHOCK 
12 g's, 11 ±1 ms, 1/2 
slnewave 

VIBRATION 
8 g's; 10 to 55 Hz 

MAX SIZE IN INCHES 
(L x W x H) 
1.190 x .859 x 1.281 

TERMINALS 
Solder, PC, 
Plug-In 

range deli,y-cIO-olperate 
timing I 
variation of plus or minus 
2%, Available in either a 
variable time range or fixed 
(factory preset) time range. 

ELECTRICAL/MECHANICAL 
CHARACTERISTICS 
Timing tolerance 
Repeatability 
Total timing variation 
Reset time (max.) 
Recycle time (max.) 
Timing ranges 

"1-102.3 sec 
"1-409.5 sec. 
"1-1023 sec. 
'1-4095 sec. 
'Factory preset 

Power requirements 
(max.) 

+2% 
±-:1% 
±2% 

50 ms 
150 ms 

3VA 
Operating tempelature 

-10°C to +55°C 
Switching action 
Delay function 

Oelay-on-operate 

2PDT 

Contact rating 
10 amp at 28 VDC, 120 
VAC, 80% pf; 7 amp at 
240 VAC 80% pf; 1/3 hp 
at 120/240 VAC 

Contacts 
5/32" Silver Cadmium 
Oxide 

Expected life at rated load 
(min.) 100,000 
operations 

SHOCK 
15 g's, lt ±lms, 1/2 
sinewave (non-operating 
test, no mechanical 
damage) 

VIBRATION 
0.06" oA or 10 g's 
to-55 Hz 
(non-operating test) 

For manufacturers' sales offices, see yellow pages 
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LINE MONITORING 
DEVICES/CURRENT 
VOLTAGE • PHASE 

I voltage 
fluctuations. It is designed 
to energize and de-energize 
at predetermined voltage 
levels that may be fixed or 
set with adjusting knobs 
Packages are available for 
81ther direct plug-in or 
terminal strip connection 

ELECTRICAL 
CHARACTERISTICS 
All ratings at 25°G ambient 
Repeatability ± 1 % max 
Response time t5 ms typical 

25 ms maximum 
Duty cycle is continuous, 

maximum input limit of 
125% of nominal input 
voltage. 

SWitching action SPOT 
Switching rating 

-100 silver/gold flash 
3 amps at 24 VDC or 
125 VAC resistive; 
t amp at 24 VOC or 
125 VAC InductIVe; 
1.5 amps at 250 VAC 
resistive; 
0.5 amps at 250 VAC 
inductive 
-200 Silver Cadmium 
Oxide 
5 amps at 24 VDC or 
125 VAG resistIVe 
2 amps at 24 VOC or 
t 25 VAC inductive 
2.5 amps at 250 VAC 
resistive 
1 amp at 250 VAG 
inductive 
-300 Silver Cadmium 
OXide 
10 amps at 24 VDC or 
125 VAC resistive 
4 amps at 24 VDC or 
125 VAG inductive 
5 amps at 250 VAC 
resistive 
2 amps at 250 VAC 
inductive 

TEMPERATURE RANGE 
-operating -10°C to 
+55°C 
-storage -40°C to 
+85°C 

SHOCK 
15 g's, 11 ±1 ms, 1/2 
sm8wave 
(non-operating test) 

VIBRATION 
0.06" DA or 10 g's, 
to-55 Hz 
(non-operating test) 

sensor I 
loss of 

on one leg or reverse 
phase sequence in 
conventional 3-phase, 4 
wire, wye connected or 
3-wire Delta connected 60 
Hz circuits. The delay will 
remain energized with 
power applied unless a loss 
or reverse is detected_ The 
654 IS ideal for the 
protection of expensive 
motors and 3-phase 
equipment from failure due 
to phase problems. 

FEATURES 
-Reliability 01 solid state 
sensmg 
-Power output switching 
to 10 amps 
-Form DPDT contact 
output 
-FleXibility for variety of 
applications 
-AVailable With plug-In or 
direct wire termination 
-4-wire wye or 3-wire 
Delta connection 
-Responds to line failure 
In 30MS tYPical 
CONTACTS 
-5/32" Silver Cadmium 

OXide 10 amp, 28 
VoClt 20 VAC, 80% pI 

LIFE EXPECTANCY 
Mechanical-in excess of 
50 million operations 
Electncal- t 00,000 
operations minimum at 
rated loads 
DIELECTRIC BREAKDOWN 
Greater than 500 VAC RMS 
60 Hz across open 
contacts; 
Greater than 1500 VAC 
RMS 60 Hz all other 
mutually insulated elements 
TEMPERATURE RANGE 
-10°C to +55°C 
DUTY CYCLE 
Continuous 
RESPONSE TIME 
15 MS operate, 30 MS 
release typical 
OPERATE POWER 
2 watts max 

8-1541 
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Midtex Relays, Inc. 
9B2 BUTTERFIELD TRAILIEL PASO, TEXAS 79906 
PHONE 915-772-1061/FACS: 915-772-1116 

MERCURY RELAYS 
Mercury-wetted contacts represent the 
nearest thing to the perfect contact yet 
developed, being characterized by such 
parameters as: Bounce-free operation; very 
low and stable contact resistance; hermetic 
protection; fast operating speeds; Form C or 
Form D contact action; contact life measured 
in billions of operations. 

TWD·AMPERE RATED RELAYS 

PARAMETER TYPE 159 TYPE 160 TYPE 161 TYPE 162 

COILS 
Single wound-
max. ohms S,600 9,000 43,500 3.500 
Double wound-
max. ohms 4,275 4,500 21,700 1.750 
Rating-watts 
continuous 2.0 1.75 3.0 3.0 
Temp. rise-o C 
per watt 30° 35° 20° 30° 

Dielectric breakdown 
-RMS,60Hz 1,000 1,000 1,000 1,000 

Insulation resistance 
megohms-500 
VDC 1,000 1,000 lK-10K lK-10K 

Capacitance-
armature to coil 
pf, typical 9.0 9.0 9.0 9.0 

Electrostatic 
shielding optional yes yes yes yes 

Typical operate times 
-MS, 2X must 
operate 1-3 1-3 1-3 1-3 

Typical release times 
-MS2X 2.5 2.5 3.0 3.0 

Contact form 
available C, D C,O 2C,20 2C,20 

Adjustments 
available 
Single-side-stable yes yes yes yes 
Bi-stable yes yes yes yes 
Polar 1% balance yes yes no no 

Temperature rang .. 

TYPE 166 TYPE 169 

9.000 11,000 

4,275 5,500 

1.5 2.0 

35°C 30° 

1,000 1,000 

1,000 1,000 

9.0 7.0 

yes yes 

1-3 1-3 

2.8 3.0 

C, D C, D 

yes yes 
yes yes 
yes yes 

Operating ° C All types -38.SoC to +B5°C 
Storage ° C All types -65°C to + 1000 e 

Weight-ounces 2.0 0.5 2.3 1.6 0.5 4.0 

Encapsulant Polyureth. Polyureth. Polyureth. Polyureth. Polyureth. Wax 

Mounting method PCB PCB PCB PCB PCB Octal 

RELAYS 

FIVE·AMPERE RATED RELAYS 

163 164 165 

4,000 4,000 4,300 

2,000 2,000 8,000 

4.0 4.0 4.0 

20° 20° 20° 

1,000 1,000 1,000 

100 100 100 

12 t2 14 

yes yes yes 

3.5 3.5 3.0 

4.5 4.5 4.2 

D D 

yes yes yes 
yes yes yes 
yes yes yes 
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1-800·MIDTEX1 
REED 
RELAYS 

The Midtex dry reed 
relay series offers 
hermetically sealed, 
non-position sensitive 
switching in a small 
size with rapid 
response and low 
actuate power 
requirements. Available 
contact forms include 
A, B, C and D with dry 
reeds and forms A and 
B with mercury wetted. 
Contact arrangements 
include 1 to 5 Form A, 
1 to 4 Form C, and 1 to 
3 Form B, or any 
combination within the 
5 pole bobbin. Consult 
the factory for 
additional details. 

CUSTOM 
CONTROL' 
PRODUCTS 
& BOARD 
ASSEMBLIES 

Midtex Relays, Inc. 
designs and 
manufactures custom 
control modules and 
board assemblies to 
specific customer 
applications. A few 
common applications 
are listed below: 
• True Form D Relay 
• 20-25 amp 314 hp 

time delay relay 
• 12-96 Hour Timer 
• Sequencing Module 

For Stagger Motor 
Start Up 

• Impulse Relay That 
Transfers When 
Voltage Is Removed 

• True Off Delay Timers 
• Complete Control 

Systems (Board level, 
encapsulated & 
Cabinet) 

• Wire Wrapped Relay 
Control Assemblies 

• Interface Modules 
Most designs are 
generated from 
customers requesting a 
"Black Box" to solve a 
system problem, 
improved performance, 
lower costs etc. Please 
call us on our 
Engineering Hot Line 
(1-800-MIDTEX1) to 
discuss your 
application directly with 
Midtex Engineering. 

Wax Wax Polyureth. 

Octal Octal PCB 

8-1542 For manufacturers' sales offices, see yellow pages EEM 1988 
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FOR ENGINEERING ASSISTANCE 
CALL TOLL FREE 

1-800-MIDTEX1 
CYClEMASTER 
24·HOUR TIMER 

SOLID STATE RELAYS 

620 SERIES 

Program Time Switch-up to 48 ON-OFF 
operations per day with timing intervals as 
low as fifteen minutes. 14-day wheel, with 
Sunday and Holiday Skipper, provides 
programming for two full weeks. Eliminates 
operations on unwanted days. 
SWITCHING ACTION 

SPOT (usable three ways SPST open; SPST 
closed; SP transfer) 

LOAD CAPACITY 
20 amps at 125, 250, or 480 VAC (1 hp at 125 
VAC; 2 hp at 250 VAC) (10 amps at 125 VAC 

630/631 SERIES 
Solid State Hybrid Industrial Relay 
Applications are I/O interface, and switching 
difficult loads such as: solenoids, AC 
motors, lamps and other heavy industrial 
loads within device ratings. 

inductive) Ratings are for both models, unless otherwise 
TERMINALS specified 

Screw terminals conveniently located Current 
METHOD OF PROGRAMMING Type 630 4,7,10 and 15 amps inductive or 

Trip pin (12 supplied) resistive. 
TEMPERATURE RANGE Type 631 5 amps inductive or resistive. 

-40 F to + 140 F Voltage drop 
Dimensions 1.6 typical at rated current 

With enclosure 8.188" H x 6.375" W x Leakage current 
4.125" 0, Without enclosure 6-5/8" H x 6 MA max., 120 VAC/12 MA max., 240 VAC 
4·1/2" W x 2·13/16" 0 Minimum load current 

t----------------1 200 MA, RMS 
TIMING APPLICATIONS Life 
t----------------I 500 million operations 

• Lawn sprinkling 
• Greenhouse misting 
• Irrigation 
• Program music 
• Chime system 
• Oil well pumping 
• Programmed heating 
• Air conditioning 
• Traffic systems 
• Industrial processing 
• Power plant exercising 
• Industrial lubrication systems 
• Stoker hold-fire 
• Battery charging 
• Paint and enamel baking 
• Laboratory testing 
• Oven purging 
• Automatic livestock and poultry feeding systems 
• Conveyors, material handling systems 
• Ventilating fans 
• Elevators and stairways 
• Pumps and motors 
• Water softening control 
• Bulk, milk cooler agitation 
• Laundry equipment 
• Heat treating 
• Plastic molding 
• Bakery machinery 

Contact type 
1 Form A 

Dielectric 
1500 VAC, 60 Hz minimum between all 
mutually insulated terminals and mounting 
plate 

634 SERIES 

Hybrid Non Zero-Crossing Turn On PCB Relay 
Unit occupies less than one sq. inch of board 
space. This makes it ideal for applications 
where board space is at a premium. 

Internal transient protection 
Available with a snubber network to properly 
communicate inductive loads. 

Excellent 110 isolation 
Reed relay input provides input to output 
isolation in excess of 1500 VAG, 60 Hz dielectric 
breakdown. 

Rapid response time 
Relay will turn on in one millisecond. Turn-off 
occurs at the first zero amplitude current paint 
after input power removal 

Dielectric 

Life 

1500 VAG, 60 Hz minimum between 
inpulloutput 

500 million operations 
Contact type 

1 Form A 
Options 

Input coil suppression diode; Thyristor to 
prevent false turn-on when transients on the 
line exceed the forward blocking voltage; 
AC input version using an internal bridge and 
filter capacitor. 

UL Approved 

EEM 1988 For manufacturers' sales offices, see yellow pages 

640 SERIES 

Solid-State Zero-Crossing Industrial Relay 
Ideally suited for frame or panel mounting, 
and is assembled in a sturdy, compact 
package that is sealed against 
environmental conditions. The design will 
Withstand severe shock and vibration. 
Applications are I/O interface and switching 
difficult loads such as: solenoids, AC 
motors, lamps and other heavy industrial 
loads within device ratings. 

Excellent isolation 
The LED input·Triac output circuitry in this pure 
solid·state device exhibits in excess of 1,000 
VAC, 60 Hz dielectric breakdown isolation 
between input and output terminals. 

Rapid response time 
Basic circuit used will turn on at the first zero 
amplitude voltage poinl after power input 
(within plus or minus 15 volts). 
Turn-off occurs at the first zero amplitude 
current point after input removal. 

Dielectric breakdown 

Li1e 

1,000 VAC, 60 Hz minimum between all 
mutually insulated terminals and mounting 
plate. 

Indefinite 
Contact type 

1 Form A 
Options 

Thyristor to prevent false turn-on when 
transients on the line exceed the forward 
blocking voltage; 
AG input version using an internal bridge and 
filter capacitor. 

ULiGSA approvals. 

8·1543 
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t\'EC 

Type 01 relay 

Features 

Contact 
arrangement 

Contact 
material (standard) 

Contact 
rating 
(resistive) 
(switching) 

Coil voltage 

Nominal 
operating power 

Must operate 
voltage 

Must release 
voltage 

Operate time (typ_) 
(Excluding bounce) 

Release time (typ.) 
(Excluding bounce) 

lile 
(opera- Electrical 
tions) 

Mechanical 

Break· Between open 
down contacts 
voltage 

Between adja-
cent contacts 

Between con-
tact and coil 

Surge withstand 
voltage 

UL,CSA,VOE 

Option 

Height (mm) 

Mounting (mm) space 

,8·1544 

RELAYS 4500 

NEe Electronics Inc. 
401 Ellis St., Mountain View, CA 94039. 415/960-6000 

World Products Inc. (North America Distributor) 
196548th St. East, Sonoma, CA 95476 • 707/996-5201 Miniature Relay-Signal 

3A 

2A 

1A 

MR62 MR62-Y MR602 
MR62-X 

• DIP terminal • low power • low power 
• sealed package consumption consumption 

for flow soldering • 1S00V FCC surge • 1S00V FCC surge, 
• stable contact 1000V AC FCC 

resistance at high breakdown voltage 
temperature 

• 1500V FCC surge 
• latching type 

available 

2C 2C 2C or 20 

silver alloy silver alloy silver alloy 
with gold overlay with gold overlay with gold overlay 

60W/125VA 60W/125VA 60W/125VA 

....... ..... ................. .... 

... Fl ... FT ····FT . . . . . . . . . . . . . . . · . . . . .' ........ .. . . . . . . . . . . . . . . . . . . 

5, 6, 9, 12, 24, 48V DC 5, 6, 9, 12, 24, 48V DC 1.5, 3, 4.5, 5, 6, 
9, 12, 24, 48V DC 

500mW 400mW 200mW (latching type-
single wound coil100mW) 

70% 70% 70% 
(K type 80%) (Form D type 80%) 

5% 5% 10% 

3ms 4ms 3.5ms 

2ms 2ms 1.Sms 

1x11J624VDC,1A 1x11J624VDC,1A 1.5x10' 24V DC, 1A 
3x10' 24V DC, 0.5A 3x 10' 24V DC, O.SA 3x10' 24V DC, 0.5A 

50x11J6 50x10' 50x10' 

SOOV AC 500V AC or 1000V AC' 1000V AC or 500V AC' 

1000V AC 1000V AC 1000V AC 

1000V AC 1000V AC 1000V AC 

1S00V FCC' 1S00V FCC' 1S00V FCC 

UL, CSA UL, CSA UL, CSA 

- - latching type, Form 0 

11.4 11.4 10.1 

9.8x20.2 9.8x20.2 10.1 x20.3 

• t5DDV fCC surge between coil 'X or KY type • Form 0 type 
and contacts and between 
adjacent contacts. 

MR612 MR604 

• low power • low power 
consumption consumption 

• 1S00V FCC surge, • 1500V FCC surge, 
1000V AC FCC 1000V AC FCC 
breakdown voltage breakdown voltage 

• latching type • latching type 
available available 

Polarized Type 

2C or 2D 4C 

silver alloy silver alloy 
with gold overlay with gold overlay 

60W/125VA 60W/125VA 

............. 

R ...... FT ........... , ....... ...... 

1.5, 3, 4.5, 5, 6, 
9,12,24, 48V DC 

400mW (latching type-
single wound coil 200mW) 

70% 

10% 

.3.5ms 

1.5ms 

1.Sx11J6 24V DC, 1A 
3x10' 24V DC, 0.5A 

SOx10' 

1000V AC or SOOV AC' 

1S00V AC 

1500V AC or 2000V AC" 

1500V FCC 

UL, CSA 

latching type, Form 0 

10.1 

10.1 x20.3 

• Form 0 type 
"K type' 

....... ............. .. . 

1.5, 3, 4.5, 5, 6, 
9, 12, 24, 48V DC 

250mW (latching type-
single wound coil 125mW) 

70% 

10% 

4ms (Latching 3.5ms) 

2ms 

1.5x 10' 24V DC, 1A 
3x10' 24V DC, O.SA 

50x11J6 

1000V AC 

1000V AC 

1000V AC 

1S00V FCC 

UL, CSA' 

latching type 

10.1 

10.1 x3S.6 

• applied at 

For manufacturers' sales offices, see yellow pages EEM 1988 
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,..,EC NEe Electronics Inc. 
401 Ellis St., Mountain View, CA 94039.415/960-6000 

World Products Inc. (North America Distributor) 
19654 8th St. East, Sonoma, CA 95476 ·707/996-5201 

Reed Relay-Dry 
PG1A/PG2A PG1C PU LR1A1LR2A URA 

Type 01 relay , ~ 
• DIP terminal • DIP terminal • single-in-line pin • compact • high sensitivity 
• high speed • high speed configuration (SIP) • light weight (only 2mW) 

Features 
• glass encapsulated • glass encapsulated o high speed • economy o high dielectric with-

reed switch reed switch o S.08mm pitch o tubular type standing voltage 
01 Form A 01 Form C terminal o easy handling 
o2FormA (plastic coated) 

Contact 1A,2A 1C 1A 1A,2A 1A arrangement 

10W/100V DC 3W/30V DC 10W/100V DC 1 OW/1 OOV DC 10W/100V DC 

Contact 
3A rating ...... . . . . . . . . . . , .. ' ., .. ...... ... ...... ....... ..................... 

(resistive) 
2A (switching) ",.,. ................. ...... ........ 

lA 
.~ 

... 

~ 
.... ~. .. ..... ... ~ . 

~ 
Coil voltage S, 12, 24V DC S, 12, 24V DC S, 12, 24V DC S, 6, 12, 24V DC (10 to 16mA) 

Nominal SO to 270mW 180 to 38SmW SO to 290mW 160 to 360mW 1.St02.0mW operating power 

Must operate 7S% 750/0 75 to 80% SS to 6S% (9 to 14.4mA) voltage 

Must release 81016% 8to 10% 8to 16% 7t08% (2 to 3.2mA) voltage 

Operate lime 0.1 to 0.3ms 0.2 to O.Sms 0.1 to 0.3ms 0.2 to 0.9ms 3.0ms (Excluding bounce) 

Release time (typ.) O.OSms 0.2Sms 0.03ms O.OSms 1.5 (Excluding bounce) (0.6Sms with diode) (1.2Sms with diode) (0.6Sms with diode) (0.6Sms with diode) 

Life 100x106 5V DC, 5p.A 100x106 SV DC, 5",A 100xl()6 5V DC, 5p.A 10x106 12V DC, SmA (opera- Electrical 10xl1J6 24V DC, SmA 1 x106 24V DC, SOmA 10x11J6 24V DC, SmA lOx 106 12V DC, SmA 1 x11J6 24V DC, O.SA tions) 1x106 30VDC,0.1A 1 x11J630V DC, 0.1A 0.Sx11J648VDC,0.1A 

Mechanical 100x106 SOx106 100x106 100x106 100x106 

Break- Between open 250V DC 200V DC 250V DC 250V DC 2S0V DC down contacts 
voltage 

Between adja-
cent contacts - - - - -

Between con- SOOV DC SOOV DC 1000V AC 1S00V AC 1500 or 3500V AC' tact and coil 

Surge withstand 
voltage 

Insulation 10'M!) 103M!) 104M!) 10'M!) 103M!) 
resistance (at 100V DC) (at 100V DC) (at 100V DC) (at 100V DC) (at 100V DC) 

UL,CSA,VOE 

Option electrostatic shield (1 A type) 
magnetic shield (1A and 2A type) with a diode 

Height (mm) 7.0 7.0 8.0 9.0 11.S to 16 

Mounting (mm) 7.0x19.S 7.9x19.S 5.0x19.0 1 O.Ox 26.0/12.0x 26.0 (14.0 to 16.0)x29.0 space 

• High breakdown voltage type 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1545 
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NEe NEe Electronics Inc. 
401 Ellis St., Mountain View, CA 94039. 415/960-6000 

World Products Inc. (North America Distributor) 
19654 8th St. East, Sonoma, CA 95476.707/996-5201 Miniature Relay-Power 

Group 

Type of relay 

Features 

Contact 
arrangement 

Contact 
material (standard) 

Contact 
rating 
(resistivel 
(switchingl 

Coil voltage 

Nominal 
operating power 

Must operate 
voltage 

Must release 
voltage 

Operate lime 
(Excluding bouncel 

Release time 
(Excluding bouncel 

Life 
(opera- Electrical 
lionsl 

Mechanical 

10A 

8A 

6A 

4A 

2A 

Break- Between open 
down contacts 

MR31 

• large contact 
capacity 

• compact and 
light weight 

• general purpose 
power relay 

1A or 1C 

silver alloy 

30W 1S0W 300W 
120VA 600VA 1200VA 
(G-type) (H-type) 

10A 

1A 

3, S, 6, 9, 12, 24 
48V DC 

360mW 

80% 

10% 

13ms 

10ms 

0.1x10· 
100V AC, 5A" 

10x10' 

7S0V AC 

MR301 

• low profile 
• specially for 

automotive 

1C 

silver alloy 

150W/600VA 300W/1200VA 
. !H;type). 

10A 

3,5,6,9, 12,24 
48V DC 

360mW 

70% (48V DC: 80%) 

10% 

10ms 

10ms 

0.1 x10' 
100V AC, SA" 

10x10' 

7S0V AC 

MR321A 

• electric heater 
switching (up to 
1 .. SKW/100V AC) 

• low profile 
• compact 
• flux tight 

1A 

silver oxide 
complex alloy 

1200VA 1600VA (H-type) 

15A 

3,5,6,9, 12, 24 
48V DC 

360mW 

70% (48V DC: 80%) 

10% 

10ms 

10ms 

0.5x10· 
100V AC, 12A" 

10x10' 

7S0V AC 

MR71 

• TV-S type 
available 

• high dielectric 
strength (MR71A) 

• withstanding 
10,000V surge 

1A, 1B or 1C 

silver oxide 
complex alloy 

300W/250VA 

10A 

3,5,6, 12,24, 48V DC 

500mW 

70% 

10% 

15ms 

5ms 

0.1x10· 
100V AG, 10A 

10x10' 

1000V AC 

MR72 

• TV-3 type 
available 

• high dielectric 
strength (MR72A) 

• withstanding 
10,OOOV surge 

2A, 2B or 2C 

silver nickel alloy 

1S0W/12SVA 

3, 5, 6, 12, 24, 48V DC 

500mW 

70% 

10% 

15ms 

5ms 

0.1x10· 
100V AC, 5A 

10x10' 

1000V AC 
voltage r-----+---------\---------j---------t--------+-----------i 

Between adja
cent contacts 

Between con
tact and coil 

Surge withstand 
voltage 

UL,CSA,VOE 

Option 

Height (mm) 

Mounting 
space 

8·1546 

(mm) 

1S00V AG 

UL,CSA 

washable type 

23.S 

16.Sx21.S 

" G type: tA 
H type: 10A 

3500V AC 

1S00V AC 1S00V AC SOOOV AC SOOOV AG 

1 O,OOOV (1 x40l's) 10,OOOV (1 x40l's) 

UL UL, CSA, Australia Telecom UL, CSA, Australia Telecom 

washable type washable type washable type 

16.S 16.S 2S.S 25.S 

16.Sx22.S 16.Sx26.0 13.0x29.0 13.0x29.0 

" H type: 7A " H type 
O.3x1!J6100V AC, 15A 

For manufacturers' sales offices, see yellow pages EEM 1988 



4500 RELAYS 4500 

~EC NEe Electronics Inc. 
401 Ellis St., Mountain View, CA 94039·415/960·6000 

World Products Inc. (North America Distributor) 
19654 8th St. East, Sonoma, CA 95476 • 707/996·5201 

Reed Relay-Wet 
UMD PTW NMP RMp·1,2 MSP 

Type of relay , 
• DIP terminal • SIP terminal • low power • compact • large contact 
• compact • long life with consumption • light weight capacity 
• long life with wetted contact switch • low profile • high reliability • high reliability 

wetted contact switch • high speed (200 pps) and long life • latching type 
• low contact noise available 

Features (20!,V) 

Non-polarized Type Polarized Type Non-polarized Type Polarized Type 

Contact lA lA lC lA or lC (RMP-l) lC or 10 arrangement 2A or 2C (RMP-2) 

50WI500V DC 50WI500V DC 50W/500V DC 50WI500V DC 1 OOW 1500V DC 

Contact 
rating 
(resistive) 3A ............ 
(swilching) ····Tl 2A .... ..... .... ....... 

lA lA lA lA lA 

1/ n n' n . . . . . . .. ........ .. 

Coil voltage 5, 12, 24V DC 5,12, 24V DC 5, 12, 24V DC 5, 12, 24, 48V DC 5, 12, 24, 48V DC 

Nominal 250 to 300 mW 420 to 480 mW 200 to 300 mW 300 to 380 mW 320 to 380 mW operating power 

Must operate 80% 80% 70% 75% 40% voltage 

Must release 10% 10% 10% 8% 7% voltage 

Operate time 1.0 to 2.0ms 1.0 to 2.0ms 1.2ms Max. 1.0 to 2.0ms 1.0 to I.Sms 

Release time 1.0 to 2.0ms 1.0 to 2.0ms 1.3ms Max. 1.0 to 2.0ms 1.0 to 2.0ms 
(2.5ms with diode) (2.5ms with diode) (with diode) (2.5ms with diode) (2.5ms with diode) 

Life 
(opera- Electrical 200xl0' 50V DC, lA 200x 1()6 50V DC, lA 200xl()5 50V DC, lA 200xl0' SOV DC, lA 5xl0' 50V DC, 2A 
lions) 

Mechanical lxl0' 1 xl0' lxl0' lxl0' 10xl0' 

Break- Between open 1000V AC 1000V AC 1000V AC 1000V AC 1000V DC down contacts 
voltage 

Between adja-
cent contacts - - - 1000 V AC (RMP-2) -

Between con- 1000V AC 1000V AC 1000V AC 1000V AC 1000V AC tact and coil 

Surge withstand 
voltage 

Insulation 10'M!l IIl'M!l 1()3 M!l Between open contact: 10' M!l 
resistance (at 100V DC) (at 100V DC) (at 500V DC) I()2M!l, others: 10'M!l (at 500V DC) (at 500V DC) 

UL, CSA, VDE UL 

Option magnetic shield, latching type - latching type 
with a diode electrostatic shield electrostatic shield 

Height (mm) 7.0 8.0 6.9 10.0110.5 10.2 

Mounting (mm) 8.9xI9.5 6.5xI9.5 7.6x22.8 9.5 x32.5/20.5 x 33.0 14.x40.6 space 

EEM 1988 For manufacturers' sales offices, see yellow pages B-1547 
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NEe 

Type of relay 

Features 

Contact 
arrangement 

Contact 
material (standard) 

Contact 
rating 
(resistive) 
(switching) 

Coil voltage 

Nominal 
operating power 

Must operate 
voltage 

Must release 
voltage 

Operate time (typ.) 
(Excluding bounce) 

Release time (typ.) 
(Excluding bounce) 

Life 
(opera, Electrical 
tions) 

Mechanical 

Break- Between open 
down contacts 
voltage 

Between adja-
cent contacts 

Between con-
tact and coil 

Surge withstand 
voltage 

UL,CSA,VDE 

Option 

Height (mm) 

Mounting (mm) space 

8·1548 

RELAYS 4500 

NEe Electronics Inc. 
401 Ellis St., Mountain View, CA 94039·415/960-6000 

World Products Inc. (North America Distributor) 
19654 8th St. East, Sonoma, CA 95476 • 707/996-5201 Miniature Relay-Signal 

MR614 MR52 MR22 MR24 

• low power • DIP terminal • long life • long life 
consumption • sealed package • automatic wave • automatic wave 

• 1500 FCC surge, for flow soldering soldering possible soldering possible 
1000V AC FCC • stable contact • latching type • latching type 
breakdown voltage resistance at high available available 

• latching type temperature 
available 

4C 2C 2C or 20 4C, 40 or 2C+2D 

silver alloy silver alloy silver alloy silver alloy 
with gold overlay with gold overlay with gold overlay with gold overlay 

60W/125VA 60W/125VA 60W/125VA 60W/125VA 

3A 

2A 2.0A 2.0A 2.0A 2.0A 

1A 

1.5, 3, 4.5, 5, 6, 5, 6, 9, 12, 24, 48V DC 5,6,12,24,48 5, 6, 12, 24, 48 
9, 12, 24, 48V DC 60V DC 60V DC 

400mW (latching type- S80mW Approx. 280mW Approx. 470mW single wound coil 200mW) 

70% 80% 80% 800/0 (Y type 70%) (Y type 70%) 

10% 10% 10% 10% 

4ms (Latching 3.Sms) 5ms 10ms 10ms 

2ms 2ms 3ms 3ms 

1.Sx10' 24V DC, 1A 1 x 10' 24V DC, 1A 1x10' 30V DC, 1A 1 x 10' 30V DC, 1A 3x 10' 24V DC, 0.5A 3x10' 24V DC, 0.5A 

SOx10' 10x10' 100x10' 100x10' 

1000V AC 500V AC 1000V AC or 750V AC' 1000V AC or 750V AC' 

1500V AC 1000V AC 1000V AC 1000V AC 

1500V AC 1000V AC 1000V AC 1000V AC 

1500V FCC 1500V FCC' 

UL, CSA' UL,CSA UL, CSA UL, CSA 

latching type latching type latching type 

10.1 16.7 11.5 11.5 

10.1 x3S.6 11.5x20.5 19.7x29.7 24.3x29.7 

, applied at ' t 500V fCC surge ' Y type ' Y type 
between coil and (Form 0 type: 500V AC) (form 0 type: 360V AC) 
contacts and 
between adiacent 
contacts. 

For manufacturers' sales offices, see yellow pages 

MR10/MRll1 
MRll·500 

• long life 
• 12-pole contacts 

(up to 18 contacts) 
• flux tight base cap 

available 

4C, 40 or 2C+2D 
6C, 60 or 4C+2D 

12A, 12B or 6C+6A or 6B 

silver alloy 
with gold overlay 

30W/50VA 

5,6,9, 12, 24, 48 60V DC 
'6,12,24, 48V DC 

1.0 to 1.5W 

55 to 80% 

15ms/'20ms 

6ms/'4ms 

SOx10'11SV AC, 0.25A 
with spark suppression 

SOx10' 

Form C 1000V AC 
Form 0 500V AC 

1000V AC 

1000V AC 

30.0 

19 x27 .21"25.2 x 32.3 

' for 500 series 

EEM 1988 
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t\'EC NEe Electronics Inc. 
401 Ellis SI., Mountain View, CA 94039·415/960-6000 

World Products Inc. (North America Distributor) 
19654 8th SI. East, Sonoma, CA 95476 • 707/996-5201 

Miniature Relay-Power 

Type 01 relay 

Features 

Contact 
arrangement 

Contact 
material (standard) 

Contact 
rating 
(resistive) 
(switching) 

Coil voltage 

Nominal 
operating power 

Must operate 
voltage 

Must release 
voltage 

Operate time 
(Excluding bounce) 

Release time 
(Excluding bounce) 

Life 
(opera- Electrical 
tions) 

Mechanical 

30A 

25A 

20A 

15A 

10A 

5A 

Break- Between open 
down contacts 

MR331-N10 

• best for inductive 
load of car electronics 

• application specific 
version available 

• powerful contact 
capacity 

• compact, light weight 
• long life 

1C 

silver oxide 
complex alloy 

30A 

12V DC 

800mW 

8.0V DC 

1.2V DC 

10ms 

15ms 

0.2x106 

400W 

(door interlock system) 

10x106 

500V DC 

MR331-N14 

• best for inductive 
load of car electronics 

• application specific 
version available 

• powerful contact 
capacity 

• compact, light weight 
• long life 

1A 

silver oxide 
complex alloy 

30A 

12V DC 

450mW 

8.0V DC 

1.2V DC 

10ms 

15ms 

0.2x10' 

400W 

(car airconditioner) 

10x10' 

500V DC 

MR331-N20 

• best for capacitive 
load of car electronics 

• application specific 
version available 

• powerful contact 
capacity 

• compact, light weight 
• long life 

1A 

silver oxide 
complex alloy 

10A 

12V DC 

450mW 

8.0V DC 

1.2V DC 

10ms 

15ms 

0.1x10" 

400W 

12V DC 5A" 
capacitive 2200j.tF + 12000j.tF 

10x106 

500V DC 

MR331-N30 

• best for lamp load 
of car electronics 

• application specific 
version available 

• powerful contact 
capacity 

• compact, light weight 
• long life 

1A 

silver nickel alloy 
to palladium alloy 

20A 

12V DC 

800mW 

8.0V DC 

1.2V DC 

10ms 

15ms 

2.0x106 

lamp 
23W/12Vx5" 

10x106 

500V DC 

400W 

MR331-N40 

• best for lamp load 
of car electronics 

• application specific 
version available 

• powerful contact 
capacity 

• compact, light weight 
• long life 

1A 

silver alloy 

30A 

12V DC 

450mW 

8.0V DC 

1.2V DC 

10ms 

15ms 

0.1 x10' 
lamp 

60W/12Vx2" 

10x106 

500V DC 

400W 

voltage 1-----+--------+--------+---------+--------+-----------1 
Between adja
cent contacts 

Between con
tact and coil 

Surge withstand 
voltage 

Ul, CSA, VOE 

Option 

Height (mm) 

Mounting 
space (mm) 

EEM 1988 

500V DC 

18.0 , 

16.5x22.5 

500V DC 500V DC 500V DC 500V DC 

18.0 18.0 18.0 18.0 

16.5x22.5 16.5x22.5 16.5x22.5 16.5x22.5 

" Technical Data Booklet Is Available. 

For manufacturers' sales offices, see yellow pages 8·1549 



4500 RELAYS 45D.O 

omRon Signal Control PC Board Relays 

Model GSA G6A G6E G5Y G5E 
(Dimensions in Inches) 

!-~~ .[ .... ~ 
0.31" HxO.63" Lx ~ 0.33" H x 0.80" Lx @J 0.32" H x 0.63" max. L@J0.39" H x 0.81" Lx @J 0.39" H x .39" Lx 
0.39"W OAO" W x 0.39" W 0.45" W .28"W 

Features Subminiature relay Plastic sealed relay Subminiatue low signal Ultra-small RF relay Subminiature relay for 
ideal for security, with high impulse switching relay has with outstanding interface applications. 
communications and withstand voltage, high sensitivity. typical values for Flux-tight or plastic 
audio equipment. ideal for communica- Packed in a magazine VSWR (1.8 max.), sealed. 
Latching type also tion equipment. for automatic insertion loss 
available. Flux-tight Latching type insertion and (0.7 dB max.) and 
or plastic sealed. available. Plastic soldering. Latching isolation (60 dB min.) 

sealed. type available. at 900 MHz. Plastic 
Plastic sealed. sealed. 

Contact Ratings 

Contact form DPDT DPDT, 4PDT SPDT SPDT, DPDT SPDT 

Contact type Bifurcated crossbar, Bifurcated crossbar Bifurcated crossbar, Twin Single crossbar 
single crossbar single crossbar Single crossbar 

Contact material AgPd with Au clad Ag with AgPd with Ag with Au clad Au clad AgPd with Au clad 
Au clad Au clad 

Max. operating current 1 A 2A 1 A 3A 0.1 A 2A 

Maximum permissible 0,01 rnA at 10 mVDC, 0,01 rnA at 10mVDC 0.1 mAat 10 mVDC om rnA at 10mVDC 1 mAat5VDC 
load 1 mAatl VDC 

Rated load (under 0.5 A at 24 VAC 0.5 A at 1250.3 A at 125 0.4 at 125 VAC, om A at 24 VAC, 0.5 A at 110 VAC 
resistive load) 1 Aat24 VDC VAC, 2 A at VAC, 1 A at 2Aat30VDC om A at 24 VDC 1 A at 24 VDC 

30VDC 30VDC lWat900MHz 
atVSWR 1.2 

Coli Ratings 
Rated voltage 3, 5, 6, 9, 12, 24 VDC 3,5,6,9, 12,24,48 3,5,6,9, 12,24,48 5, 6, 9, 12, 24 VDC 3,5,6,9,12 VDC 

VDC VDC 

Power consumption 200 mW (standard 200 mW (DPDT std.), 200 mW (bifurcated), 200 mW (SPDT), 280 mW (std.), 200 mW 
and latching). 360 mW (4PDT std.), 400 mW (single) 360 mW (DPDT) (high sensitivity) 

100 mW (DPDT latch), standard and latching. 
320 mW (4PDT latch). 

Dielectric 1,000VAC 1,000VAC 1,500VAC 1,000VAC 500VAC 

Strength 
(50/60 HZ for 1 minute) 

Electrical 100,000 minimum 500,000 minimum 500,000 minimum 300,000 minimum 100,000 minimum 

Service Life 
(operations) 

Terminal PCB PCB PCB PCB PCB 

Choices 

Approved UL, CSA. FCC Part 68 UL, CSA. FCC. Part 68 UL, CSA. FCC Part 68 FCC Part 68 Available. 

Standards Available. 

Nole: Relay height includes standoffs Specifications subject to change without notice. 
r!J' Moving Loop Relay 

omRon® 
Responslve.lnnovatlon 

8·1550 

OMRON ELECTRONICS, INC. 
One East Commerce Drive 
Schaumburg,IL60173 
TWX 910-291-0426 

Call Omron toll free: 

1·800·62·0MRON 

For manufacturers' sales offices, see yellow pages EEM 1988 



4500 RELAYS 4500 

omRon Signal Control PC Board Relays 

Model G2Q G2E G2VN 
(Dimensions in Inches) .,. 

0.31" H x 0.51" Lx 
0.39"W 

G2Q-V 
0.39" H x 0,47" L x 0.45" HxO.61" Lx 0.43" H x 0.80" Lx 
0.29" W (not shown) 0.43"W 0.40"W 

Features Subminiature relay for Small. low cost relay Miniature relay for 
interface applications. for signal control signal circuit and 
Choose low-profile and interface appli- interface applicafions 
or slim-line versions. cations. High-sensitivity can be driven by an 
High-sensitivity type and high dielectric IC circuit. High 
available. Flux-tight types available. Flux- sensitivity type avail-
or plastic sealed. tight or plastic sealed. able. Flux-tight or 

plastic sealed. 

Contact Ratings 

Contact form SPOT SPOT DPDT 

Contact type Single crossbar Bifurcated crossbar. Bifurcated crossbar, 
Single crossbar single crossbar 

Contact material AgPd with Au clad AgPd with Au clad AgPd with Au clad 

Max. operating current 1 A 1 A 2A 

Maximum permissible 1 mAat5VDC t mA at 5 VDC (single) om mA at O.t VDC (bit), 
load 0.1 mA at 0.1 VDC (bif.) 1 mA at 1 VDC (single) 

Rated load (under 0.5Aatll0VAC, 0.5 A at 110 VAC 0.3 A at 110 VAC, 
resistive load) 1 Aat24 VDC 1 Aat24 VDC 1 Aat24VDC 

Coil Ratings 

Rated voltage 5,6,9, 12, 24 VDC 1.5,3,5,6,9,12,24 3,5,6,9, 12,24,48 
VDC VDC 

Power consumption 280 mW (standard), 450 mW (standard), 360 mW (standard), 
200 mW (high 200 mW(high 150 mW(high 
sensitivity) sensitivity) sensitivity) 

Dielectric 500VAC 500VAC 1,000VAC 

Strength 
(50/60 HZ for 1 minute) 

Electrical 90,000 minimum 200,000 minimum 100,000 minimum 

Service Life 
(operations) 

Terminal PCB PCB PCB 

Choices 

Approved FCC Part 68 Available UL, CSA. FCC Part 68 UL, eSA. FCC Part 68 

Standards Available. 

Responsive Innovation 

OMRON ELECTRONICS, INC. 
One East Commerce Drive 
Schaumburg, IL 60173 
TWX 910-291-0426 

G6G 

(DPDT Version) • • 0,45" H x 1.20" Lx 
0.83" W 
LZN(4PDT) 
0.45" H x 1.20" Lx 0.32" H x 0.63" Lx 
0.96" W (not shown) 0.39"W 

Low-profile relay with Surface mount relay 
3 A switching capacity. maintains stable 
Sealed, high-capacity, operating characteristics 
latching and make- after being subject 
before-break contact to high heat mass 
types available. Flux- soldering methods 
tight or plastic sealed. (i.e. vapor phase, 

IR and wave). Low 
profile and small size 
increase PC board 
capacity. High-
temperature resistant 
resins and sealing 
agents. 

DPDT, 4PDT DPDT 

Bifurcated corssbar Bifurcated crossbar 

AgPdwith Agwith Ag(Au clad) 
Au clad Au clad 
(std) (high cap.) 

2 A (std.), and 1 A 2A 
(make-before-break), 
3 A (high capacity). 

0.1 mAatO.l VDC(std), 10 pA, 10 mV DC 
1 mA at 5 VDC (high 
capacity) 

0.5 A at 110 VAC, 1 A at 1 A, 24 VDC 0.2 A, 
24 VDC (std. and make- 110VAC 
before-break), 2 A at 
110 VAC, 3 A at 24 VDC 
(high capacity) 

5, 6, 12, 24, 48 VDC 5,6,9, 12,24,48 VDC 

300 mW (DPDT) 200 mW, 360 mW at 
480 mW (4PDT) 48VDC 

1,200 VAC (std. and 2,000VAC 
high capacity) 
1,000 VAC MBB 

70,000 minimum (std.) 100,000 minimum 
90,000 minimum (HC) 

PCB "L:' or "J" modified 
gullwing leads 

UL, eSA. FCe Part 68 UL and eSA approvals 
pending. FeC Part 68 

Call Omron toll free: 

1·800·62·0MRON 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1551 



4500 RELAYS 4500 

omRon Power PC Board Relays 

Model G5L LC1M 
(Dimensions in Inches) 

Cj) 'us 

0.7S" H x 0.89" Lx 0.93" H x 0.89" L x 
0.65"W 0.6S"W 

Features low-profile relay for Subminiature relay 
switching up to S A for appliance appli-
in appliances, secu- cations. For power 
rity equipment, and applications requir-
environment control ing high resistance 
systems. Flux-tight to voltage surges. 
or plastic sealed. Flux-tight. 

Contact Ratings 

Contact form SPOT, SPST-NO SPDT, SPST-NO 
(DC) 
SPDT(AC) 

Contact type Single button Single button 

Contact material AgCdO AgCdO 

Max. operating current SA SA (AC), 10 A (DC) 

Minimum permissible 100 mA at 5 VDC 100 mA at 5 VDC 
load 

Rated load (under SAat120VAC 5 A at 110VAC 24 
resistive load) 5Aat30VDC 5 VDC (AC Coil) 10 A 

at 110 VAC/24 VDC 
(DC Coil) 

Coli Ratings 

Rated voltage 3, 5, 6, 12, 24 VDC 6,12,24 VDC 
100, 120VAC 

Power consumption 400mW 360mW(DC) 
.74 VA (AC) 

Dielectric 2,000VAC 1,500VAC 

Strength 
(S0/60 HZ for 1 minute) 

Electrical 100,000 minimum 100,000 minimum 

Service Life 
(operations) 

Terminal PCB PCB 

Choices 

Approved UL,CSA UL,CSA 

Standards 
l~ Moving Loop Relay 

Responsive Innovation 

OMRON ELECTRONICS, INC. 
One East Commerce Drive 
Schaumburg,IL60173 
TWX 910-291-0426 

G6B G6C 

." • 
0.39" H x 0.79" Lx @l 
0.39"W 

0.39" HxO.79" Lx <@ 
0.S9"W 

Subminiature relay High-capacity, sub-
with 5 A switching mi n iatu re relay 
capability for output switches lOA loads 
applications in con- with SPST-NO and 
sumer and com mer' 8 A loads with 
cial equipment. SPST-NOand 
Latching type avail- SPST-NC. Flux-tight 
able. Plastic sealed. or plastic sealed. 

SPST-NO, SPST-NO + SPST-NO, 
SPST-NC, DPST-NO, SPST-NO + 
DPST-NC SPST-NC 

Single button Single button 

AgCdO AgCdO 

5A 10 A. 8 A 

10mAat5VDC 10 mA at 5 VDC 

SAat250VAC 10Aat 8Aat 
SAat30VDC 2S0VAC, 2S0VAC, 

10Aat 8Aat 
30VDC 30VDC 

3, S, 6,. 12, 24 VDC 3,5,6, 12, 24 VDC 

200 mW I-pole 200mW 
. 300 mW 2-pole 

3,000VAC 2,000 VAC 

100,000 minimum 100,000 minimum 

PCB PCB 

UL,CSA,FCC UL,CSA 

Part 68 

Specifications subject to change without notice. 

Call Omron toll free: 

1·800·62·0MRON 

8·1552 For manufacturers' sales offices, see yellow pages EEM 1988 



4500 RELAYS 4500 

omRon Power PCB and Power Relays 
Model 
(Dimensions in Inches) 

Features 

Contact Ratings 
Contact form 

Contact material 

1.00"Hxl.14"Lx 
0.51"W 

Slim-styled power 
relay. 16 A high
capacity, bifurcated 
contact, sealed, 
Class B insulation. 
Latching types 
available. 

SPDT, SPST-NO, 
SPST-NC, DPDT, 
DPST-NO, 
DPST-NC 

~G~ ... ?~ ... ~_~ ._ 
" - .~./, , , 

"" , I 
~ 1(/< 

~ / 

0.66"H x 1.20"L x 
0.95"W 

Power relay breaks 
up to 30A load. 
Class B insulation, 
dust cover and 
sealed versions 
available. 

SPST-NO, 
SPST-NC, SPDT 

AgCdO or AglnSn AgCdO, AglnSn, 
________ ~ ____________ . __________ ':.r_A--'g ___ _ 

Max. operating t 6 A (high-capacity 30 A (SPST-NO) 
current under l-pole) 15 A (SPST-NC) 
resistive load lOA (general-pur- 20 A (SPDT-NO), 

pose l-pole) lOA (SPDT-NC) 
5 A (general-pur-
pose 2-pole) 
5 A (bifurcated, 
l-pole) 
5 A (high sensitivity 
l-pole) 

G4W G4B 

1.22"H x 1.77"Lx 1.14"H x2.00"Lx 
0.79"W 1.28"W 

Offers high impulse Breaks 15 A, carries 
withstand voltage 20 A and withstands 
and dielectric 55 A inrush. 25 A 
strength. Ideal for high capacity 
power switching. and Class B 
Sealed type and insulation types 
Class B insulation available. 
available. 

-- -----~.-.,-. 
SPST-NO, SPST-NO 
DPST-NO SPDI 

- .--------~--~-

AgCdO AgCdOor AglnSn 

--~--.--

15 A (SPST-NO) 15A 
10A(DPST-NO) 25A 

(high capacity) 

3 A (high sensitivity 
2-pole) 

---- ----------------- ----------- -------+-----------

G4E GSD 

1.18"Hxl.40"Lx 1.83"H x 2.70"L x 
1.20"W 1.32"W 

Double-pole power Power relay has 
relay that breaks double-break con-
15 A and withstands tact arrangement. 
55 A inrush. Class B insulation 

available. 

DPST-NO SPST-NO 
DPST-NO 

AgCdO AgCdO 

15A 30 A (SPST-NO) 
20 A (DPST-NO) 

250VAC Max. operating voltage 380 VAC, 125 VDC 250VAC,28VDC 250VAC 250VAC,125VDC 250VAC 
--~---+-----------------------------

1 1 2 1 2 Number of poles 1 __ 2 __ _ 
-------- -~----"---. 

2 

Max. switching capac- 2,500 VA 1,250 VA 
ity underresistive load 300 W 150 W 

Minimum permissible 100 mA 10 mA at 
---,oad_~reference v~UEj_ at 5 VDC 5 VDC 

Rated load (under 10Aat 5Aat 
resistive load) 250 VAC, 250 VAC, 

30VDC 30VDC 

Coil Ratings 
Rated voltage 6, 12, 24, 50, 1001 

110,120,2001220, 
240VAC 
3, 5, 6, 12, 24, 48, 
100,110VDC 

-"-.-"-----~. 

Power consumption 0.9 VA, 0.53 W 

Dielectric 5,000VAC 
Strength 
(50/60 Hz for 1 minute) 

Electrical 100,000 minimum 
Service Life 
(operations) 

Terminal PCB terminal, 
Choices plug-in and 

quick-connect 

Approved UL, CSA, SEV, 
Standards SEMKO, VDE, TUV 

Responsive Innovation 

EEM 1988 

7,500 VA 3,750 VA 2,500 VA 3,300 VA 3,750 VA 7,500 VA 5,000 VA 
560W 360W 

-------+-----------~--------- .. ----------~ 
500 mAat 5 VDC 100 mA at5 VDC 100 mAat 5 VDC 

30 A at 250 VAC 
20Aat28 VDC 

5,6,9,12,15,18, 
24,48VDC 

-----_._-
0.9W 

1,500VAC 

100,000 minimum 

PCB terminal 

UL,CSA 

15Aat 10Aat 
220 VAC 220 VAC 

12,24,100VDC 

--------
800mW 

4,000VAC 

100,000 minimum 

PCB terminal, 
quick-connect, 
solder, combination 
PCB + QC 

UL, CSA, VDE, 
SEMKO,SEV 

OMRON ELECTRONICS, INC. 
One East Commerce Drive 
Schaumburg,IL60173 
TWX 910-291-0426 

15Aat220VAC, 
24VDC 
25Aat220VAC, 
24VDC 

6,12,24,50, 100, 
120VAC 
6, 12, 24, 48, 
100, 110VDC 

1.3VA,1.2W 

2,000VAC 

100,000 minimum 

Quick-connect, 
combination 
PCB + QC 

UL,CSA 

100mAat5VDC 100mAat5VDC 

15Aat220VAC 30Aat 20Aat 
250VAC 250VAC 

12,24 VDC 6, 12,24,50,100, 
110,120,200,220, 
240VAC 
6,12,24,48, 100, 
110VDC 

l.lW 3VA,1.9W 

2,000VAC 4,000VAC 

100,000 minimum 100,000 minimum 

Combination Quick-connect 
PCB&QC 

UL,CSA UL, CSA, VDE, TUV 

Specifications subject to change without notice. 

Call Omron toll free: 

1·800·62·0MRON 

For manufacturers' sales offices, see yellow pages 8·1553 



4500 RELAYS 4500 

omRon General Purpose Relays 
Model 
(Dimensions in Inches) 

Features 

Contact Ratings 

Contact form 

Contact material 

Max. operating cur
rent under resistive 
load 

Max. operating 
voltage 

Number of poles 

Max. switching 
capacity under 
resistive load 

Related load (under 
resistive load) 

Minimum permissible 
load (reference value) 

. .. _.. . -" 

Coli Ratings 

Rated voltage 

Power consumption 
at 60 Hz for AC 

Dielectric 
Strength 
(50/60 Hz for 1 minute) 

Electrical 
Service Life 
(operations) 

Terminal 
Choices 

Approved 
Standards 

2.07" H x 1.36" Lx 
1.36"W 

Exceptionally reliable 
power relay plugs into 
convenient octal pin 
sockets. Latching type 
and operation indicator 
versions available. 

SPOT, OPOT, 3POT 

Ag,AgCdO 

5 A (SPOT, OPOT; 
Ag contacts) 
3 A (3POT; Ag contacts) 
10 A (SPOT, OPOT, 
3POT with AgCdO 
contacts 

500 VAC, 250 VOC 

1 and2 3 

1,100 VA, 660 VA, 
72W(Ag 48W(Ag 
contacts) contacts) 
2,300 VA, 2,300 VA, 
280W 280W 
(AgCdO) (AgCdO) 

5Aat 3Aat 
220VAC 220VAC 
3Aat 2Aat 
24VOC 24VOC 
10Aat 10Aat 
230VAC 230VAC 
10Aat 10Aat 
28VOC 28VOC 

10 mA at 1 VOC (Ag) 
100 mA at 5 VOC (AgCdO) 

6, 12, 24, 50, 120, 
240VAC 
6, 12,24,48, 110 VOC 

2.3 VA, 1.5W 

1,500VAC 

250,000 minimum 

Octal pin 

UL,CSA, SEV 

1.89" H x 1.52" Lx 
1.40" W 

Power relay for exclusive 
use in control panels. 
Operation indicator and 
test button versions 
available. 

SPOT, OPOT, 3POT 

Ag 

10A 

500 VAC, 250 VOC 

1 and 2 3 

1,600 VA 1,600 VA 
280W 280W 

10Aat 
110 VAC, 
24VOC 

10mAat1 VOC 

6, 12, 24, 50, 120, 
240VAC 
6, 12,24,48, 110 VOC 

2.1 VA 
1.2W 

2,000VAC 

2.5 VA 
1.2W 

500,000 minimum 

Quick connect, plug-in 

UL,CSA 

Responsive Innovation 

OMRON ELECTRONICS, INC. 
One East Commerce Drive 
Schaumburg,IL60173 
TWX 910-291-0426 

1.42" H x 1.10" Lx 
0.85"W 

Versatile relay, ideal for 
power and sequence 
control applications, 
meets many other appli
cation requests. 

OPOT, 3POT, 4POT 

Agor AgCdO 

5 A (OPOT, 3POT 
unsealed) 
3 A (4POT unsealed) 
3 A (4POT hermetically 
sealed) 
1 A (4POT sealed) 

250 VAC, 125 VOC 

2and 3 4 

1,100VA 660VA 
120W 72W 

5Aat 3Aat 
220 VAC, 220 VAC, 
24 VOC 24 VOC 

1 mA at 5 1 mA at 1 
VOC VOC 

6, 12, 24, 50, 110/120, 
220/240VAC 
6, 12, 24, 48, 1001110 
VOC 

Approx. 1.2 VA, 0.9 W 

2,000 VAC, unsealed 
1,500 VAC, sealed 

500,000 minimum 
(4P-200,000 min.) 

PCB terminal, plug-in 

UL, CSA, SEV 

1.40" H x 1.10" Lx 
0.85"W 

Compact, general-pur
pose relay suitable for a 
wide range of applica
tions up to 15 A. Latch
ing, operation indicator, 
test button versions. 

SPOT, OPOT, 3POT,4POT 

AgCdO 

15A(SPOT) 
10 A (OPOT, 3POT, 
4POT) 
5 A (bifurcated contac1s, 
OPOT and 4POT) 

250 VAC, 125 VOC 

2,3and4 

1,700VA 1,100VA 
360W 240W 

15Aat lOAat 
11OVAC, 110VAC, 
24 VOC 24 VOC 

100 mA at 5 VOC 

6,12,24,50,1101120, 
220/240VAC 
6, 12,24,48, 100/110 
VOC 

1.2VA, 1.2VA,0.9W 
0.9W (OPOT) 

2,000VAC 

1.6 VA, 1.4 W 
(3POT) 
1.95 VA, 1.5 W 
(4POT) 

200,000 minimum 
(LY2-500,OOO min.) 

PCB terminal, plug-in 

UL,CSA,SEV 

Specifications subject to change without notice. 

Call Omron toll free: 

1·800·62·0MRON 

8·1554 For manufacturers' sales offices, see yellow pages EEM 1988 



A 
AC alternating current 
ABS acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard code for 

infonnation interchange 
ASIC application specific IC 
ATE automatic test equipment 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CAMAC computer automated measurement and control 
CATV -cable television or community antenna 

television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
D/ A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie Nonnenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
ED P electronic data processing 
EBCDIC extended binary coded decimal interchange 

code 
EEPROM electrically erasable PROM 
EIA Electronic Industries Association 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene Copolymar, 

200" Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide FET 
GPID general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 

HIPOT test, measurement and diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JEDEC Joint Electronic Device Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 
kHz kilohertz (10 3 
KSR keyboard send /receive 

L 
LC inductance capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitring diode 
LF low frequency (30 to 300 kHz) 
LlF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement transformer 

M 
MASER microwave amplification by stimulated 

emission of radiation 
MA TV master antenna television 
!iF microfarad 
MHz megahertz 
MID microcomputer interface board 
MIC microwave IC 
MIPS million instructions per second 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor FET 
MOSIGT metal oxide semiconductor insulated-gate 

transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment manufacturer 
OR a logical operator 

P 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative (transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction transistor 

Q 
QAM quadrature amplitude modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered switch 
SIMM single in-line memory module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of expansion 
TXCO temperature compensated crystal oscillator 
TFE tetrafluoride ethylene propylene Copolymer, 

250" Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

v 
V AC volts (of) alternating current 
V AN value added network 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz to 300 MHz) 
VHSIC very high speed integrated circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 



4Soo RELAYS 

Opto 22 
Power I/O Systems 
The original and most versatile 1/0 system available. Over 10,000,000 trouble-free 
installations prove our reliability. 

Mounting Racks 

24 CHANNEL 
SINGLE CHANNEL MOUNTING RACK 

Control Connection' 
Channels EC Term Head SPCL 

4 PB4 PB4H PB4Rxx 
8 PB8 PB8H 

16 PB16A PB16T PB16H PB16Cxxx 
24 PB24 

xx = Isolated Control 
xxx = Extra Barrier Strip 

I/O Modules 
Single Channel Modules 

OUTPUT MODULES 
Rating 

120 VAC 
240 VAC 

240 VAC (N.C.) 
60VDC 

200 VDC 
5V Logic Modules Listed 

Model 
OAC5' 

OAC5A' 
OAC5A5 
ODC5' 
ODC5A 

4 Channel Quad Pak™ Modules 

OUTPUT MODULES 
Rating 

120/240 VAC 
60VDC 

200 VDC 
All Modules: SVDC Logic 

Model 
OACSQ 
ODCSQ 

ODC5AQ 

~ 
, 6,0 

'): 
24 CHANNEL 

QUAD PAK'M MOUNTING RACK 

Channels 
16 

Control Connection' 
EC Head 

PB16HQ 
24 PB24Q PB24HQ 
32 PB32DEC PB32HQ 

·E.C. = Edge Connector 
Term = Terminal Strip 
Head = 50 Pin Header 

o 4000V Optical Isolation 
o U.L.& CSA Recognized 
o Plug-in Transi,ent Immune 

INPUT MODULES 
Rating 

120 VAC/DC 
240 VAC/DC 
10-32VAC/DC 
3S-60VAC/DC 

4-16 VDC 
•• Fast Switching 
• = Also Available for 15 & 24 Volt Logic 

o 4000 V Optical Isolation 
o U.L. & CSA Recognized 
o Plug-in 
o Built-in Status Light 

INPUT MODULES 
Rating 

120VAC DC 
240VAC DC 

10-32 VAC DC 
4-16 VDC 

•• Fast Switching 

Model 
lACS' 

IAC5A' 
IDC5' 
IDCSG 

IDC5B" 

Model 
IAC5Q 

IAC5AQ 
IDCSQ 

IDC5BQ" 

4S00 

8·1556 For manufacturers' sales offices, see yellow pages EEM 1988 



4500 RELAYS 4500 

Optically Isolated SSRs 
o TTL Compatible Control o Zero Cross Switching for low noise 
o 4000 V Optical Isolation 
o UL Recognized, CSA Certified 

o Intergal snubber-tested twice at Rated & Surge Current 
for both resistive load & 0.5 power factor inductive load. 

Power Series-AC Loadt 

Chassis mount, heavy duty 
power relays utilizing twin 
SCRs & the most advanced 
heat transfer design. 

PC Board Series - AC Loadt 

Z Series 

Two optimized con
figurations - the thin P 
series for edge stacked 
cards and the MP 
series where a small 
footprint is required. 

Designed for high volume 
the best buy in solid state 
relays. 
Proof that quality does not 
have to cost more. 

Output 1 Cycle 
Current Output Voltage Rating' Surge Control 
Rating (Amps) Voltage 
Amps 120 VAC 240 VAC Peak 

3 120D3 240D3 55 3-32 VDC 

10 120D10 240D10 110 3-32 VDC 

25* 120D25 240D25 250 3-32 VDC 

45* 120D45 240045 650 3-32 VDC 

10 120AlO 240A10 110 85-280 VAC 

25* 120A25 240A25 250 85-280 VAC 

45* 120A45 240A45 650 85-280 VAC 

*Also available with 380 VAC rating 

Output 1 Cycle 
Current Output Voltage Rating Surge Control 
Rating (Amps) Voltage 
Amps 120 VAC 240 VAC Peak 

2 MP120D2 MP240D2 20 3-24 VDC 

4 MP120D4 MP24004 85 3-24 VDC 

2 P120D2 P240D2 20 3-32 VDC 

4 P120D4 P240D4 85 3-32 VDC 

Output 1 Cycle 
Current Output Voltage Rating Surge Control 
Rating (Amps) Voltage 
Amps 120 VAC 240 VAC Peak 

10 Z120D1O Z240D10 110 3-32 VDC 

480 Volt Transient Proof High Voltage Power Series 

Advanced design provides 
transient immunity to 
2000 volts I 

Output 1 Cycle 
Current Voltage Surge Control 
Raling Rating (Amps) Voltage 
Amps 480 VAC Peak 

10 480DlO-12 110 3-32 VDC 

15 480D15-12 150 3-32 VDC 

10 480AlO-12 110 85-280 VAC 

D.C. SWITCHING RELAYS ALSO AVAILABLE 

15461 Springdale Street, Huntington Beach, CA 92649 / (714) 891-5861 / Telex 692386 

EEM 1988 For manufacturers' sales offices, see yellow pages 8-1557 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

62 CROSS REFERENCE 
CARDS 

• 
ALL NEW with this 
edition of EEM 

GET 
............. -----------....... ORGANIZEDI 

Are your catalog files organized? can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes;' you probably already 
have the EEM File System. But, if you said "No;' 
you reallyoughtto look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specity, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age: The package contains everything you 
need to set up your very own filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will accompany your 
System. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 



4500 RELAYS 

Potter & Brumfield A Siemens Company 
200 S. Richland Creek Dr., Princeton, Indiana 47671-0001 • 812/386-1000 • FAX 812-386-2335 

Call toll-free'BOO-255-2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. 

EEM 1988 For manufacturers' sales offices. see yellow pages 
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4500 RELAYS 

Potter & Brumfield A Siemens Company 

200 S. Richland Creek Dr., Princeton, Indiana 47671-0001 • 812/386-1000 • FAX 812-386-2335 

.' 

Reed Relays 

~ 
Series JWO-JWS JS1 JS2 

Features • Low profile reed relay • Miniature, surface • Surface mount reed 
• DIP and SIP mount reed relay relay 

terminations • Side terminated with • Side terminated with 
• Immersion cleanable "gull-wings" "J" hooks or 
• Dptional transient "gull-wings" 

suppression diode 

Approx. Inch .77 x .30 x .28h .SS x .24 x .22h .77 x .29 x .23h 
Dimensions (mm) (19.6 x 7.6 x 7.0h) (14 x 6 x S.6h) (19.6 x 7.4 x S.9h) 

Contact 1 Form A, 1 Form C 1 Form A 1 Form A 
Arrangement 1 Form B, 2 Form A 

Contact Rh Rh Rh 
Material 

Contact (1A) 10W, O:SA SW or SVA, O.SA, 10W or 1 OVA, 0.5A, 
Rating 200VDC 200VDC or VAC 100VDC or VAC 

(1B)10W, O.SA 
100 VDC 
(1C)SW, O.SA 
100VDC 
(2A)10W,0.SA 
100 VDC 

Minimum - - -
Mechanical Life 
(Operations) 

Minimum 1()6 - -
Electrical Life 
at Rated Load 
(Operations) 

Coil 5-24 VDC 5-24 VDC 5-24 VDC 
Voltage 

Nominal 50-480mW 66-288mW As low as 67mW 
COi.1 Power 

Mounting PC board Surface mount Surface mount 

Sockets Fits 14-pin IC socket - -

Call toll-free 800-255-2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. 

....... 
" 

JS3 

• Shielded, surface 
mount reed relay 

• End terminated with 
"J" hooks or 
"gull-wings" 

.76 x .24 x .18h 
(19.3 x 6.1 x 4.6h) 

1 Form A 

Rh 

10W or 10VA, 0.5A, 
100VDC or VAC 

-

-

5-24 VDC 

As low as 167mW 

Surface mount 

-

8·1560 For manufacturers' sales offices, see yellow pages 

4500 

, 
JHV 

• High voltage dry reed 
relay 

• High dielectric 
strength 

4.S x .88 x .7Sh 
(114 x 22.3 x 19.1h) 

1 Form A, 1 Form B 

-

SOW or 50VA, 3A, 
S,OOO VDC 
SOW or 50VA, 1A, 
10,000 VDC 

-

-

6-24 VDC 

200-1,SOOmW 

Panel mount 

Solder terminals 

EEM 1988 



4500 RELAYS 4500 

Potter & Brumfield A Siemens Company 
200 S. Richland Creek Dr., Princeton, Indiana 47671-0001 • 812/386-1000 • FAX 812-386-2335 

Printed Circuit Board Relays 

T81 T82 T85 T83 T84 HP R50 

• Miniature, high • Miniature, low • Miniature, DIP • Miniature, • Miniature, • Low profile • Switches to 5 
density package profile package relay telecom relay telecom relay • High density amps 

• Immersion • Immersion • High sensitivity • Meets FCC Part • Meets FCC Part mounting • Economical 
cleanable case cleanable case coil 68 isolation 68 isolation • Immersion • Low profile 

• Sensitive coil • DIP terminal • Sealed case for • Latching and • Latching and cleanable package 
available arrangement immersion non-latching non-latching • Half-size crystal • Immersion 

• DIP terminal .% cleaning types types case cleanable case 
arrangement .%@ • Sealed case • Sealed case • Hermetically .%@ 

• High dielectric • Sensitive coil • Sensitive coil sealed version 
model available available available available 

.% .%@ 

.61 x .45 x .43h .83 x .42 x .47h .79 x .39 x .49h .79 x .39 x .40h 1.4 x .40 x .40h .88 x .48 x .49h 
(15.4 x 11.4 x 11.0h) (21.1 x10.7x11.9h) (20.1 x10x12.4h) (20.1 x 10 x 10.2h) (35.4 x 10.1 x 10.1h) (22.4 x 12.2 x 12. 

1 Form C 2 Form C 2 Form C 2 Form C 4 Form C 2 Form C 1 Form C 
2 Form C 

Au overlay, Ag Pd Au overlay, Pd Ag Au overlay Pd Ag & Au overlay, Ag Au overlay, Pd Ag Au plated Ag Mg Ni Ag 
Pd Ag Ag Gd 0 

1A @ 24 VDC (Single Contact) 1.25A, AC or DC 2A, AC or DC 2A, AC or DC 0.3-2A @ 28 VDG 2A @ 28 VDC or 
0.5A @ 120 VAC 2A AC or DC 150 VDC or 150 VDC or 250 VDC or 0.1-0.5A @ 1A @ 120 VAC 

150 VDC, 125 VAC 200 VAC 125 VAC 220VAC 120 VAC 5A @ 28 VDC or 
30Wor60VA 24Wor60VA 35Wor60VA 35W or60 VA 2.5A @ 120 VAC 
(Bifurcated 
1.25A AC or DC 
100 VDC or 90 VDC 
30W or 50 VA 

5 x 10' 2 x 10' 2 X 10' 2 X 10' 2 X 10' 3 x 10' 10' 

1.5 x 10' @ 1A, 5 x 105 @ 1.25A, 5 x 105 @ 1A, 3 x 105 @ 1.5A, 5x105 @ 1A, 105 10' @ 2A, 28 VDC 
24 VDC 24 VDC or 24 VDC 24 VDC 24VDC and 1A, 120 VAC 
10' @ 0.5A, O.4A, 120 VAG 2 x 10' @ .5A, 1 x 105 @ 1A, 2 x 105 @ 0.5A, 6x10'@5A,28 
120 VAC (Single Contact) 120 VAC 120VAC 120 VAC VDC and 2.5A, 

120 VAC 

1.5-24 VDC 5-48 VDC 4.5-48 VDC 5-48 VDC 3-48 VDC 5-48 VDC 5-48 VDC 

(standard) 450mW 516-560mW 150-300mW 75-400mW 90-400mW 700mW 0.75-1.3W 
(sensitive) 200mW 

PC board PC board PC board PC board PC board PC board PC board 
Plug-in Plug-in 

Fits 12-pin IC Fits 16-pin IC Fits 16-pin IC Fits 16-pin IC Fits 28-pin IC Solder terminal 
socket socket socket socket socket 

Call toll-free 800-255-2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1561 



4500 RELAYS 4500 

Potter & Brumfield A Siemens Company 

2.00 S. Richland Creek Dr., Princeton, Indiana 47671-0001 • 81.2/386-1000. FAX 812-386-2335 

Printed Circuit Board Relays 

Series R40 T70 RKP/RKS RKA T73 T74 
Features - Flat pack case styie - Low cost - 0.6 cubic inch - 0.6 cubic inch - Low'profile relay - Requires only .33 

- 0.450" (11.43mm) - Load switching to (10 cm') package (10cm') package - Less than .59" square inch 
maximum lOA - Dust cover or -Immersion (14.7mm) tall (2.15cm') of PC 
thickness • TV5 contact rating immersion cleanable case - Sealed case board area 

- IC logic compatible -1,500 VRMS cleanable case - Meets 8mm - Ratings to lOA - High sensitivity coil 
with TTL, HTL and coil-to-contacts - 8mm contact to spacing and 4kV - UL478 and UL508 • Sealed PBT case 
CMOS breakdown coil spacing isolation • '7U • DIP terminal 

-'7U@ • Dust cover or - 4,000 VRMS • TV-3 and TV-5 configuration 
immersion insulation ratings - 4kV surge strength 
cleanable case breakdown - '7U • '7U 

-'7U@ - 'i\l@.@ 

Approx. Inch 1.42 x.45 x 1.25h .88 x .65 x .95h 1.18 x .51 x 1.07h 1.15 x .51 x 1.03h .84 x .65 x .58h .81 x.41 x .81h 
Dimensions (mm) (36.1 x 11.4 x 31.6h) (22.4 x 16.4 x 24.0h) (30.0 x 13.0 x 27.1h) (29.2 x 13 x 26.2h) (21.3 x 10.7 x 14.7h) (20.6 x 10.4 x 20.6h) 

Contact 2 Form C 1 Form C 1 Form C 1 Form A, 2 Form A 1 Form A 1 Form A 
Arrangement 4 Form C 2 Form C 1 Form C, 2 Form C 1 Form C 1 Form C 

Contact Ag Au plated Ag Aged 0 Ag Ni Au overlay, Pd Ag Ag Sn 
Material Ag Cd 0 Ag Cd 0 Ag Cd 0 Au overlay, Ag Ni Ag Cd 0 

Au Ag Pt Ag Sn 

Contact Dry circuit to 7.5A 5A@ 28 VDC or 5A @30VDC or 5tol0A@24VDC lA to lOA @ 2 to 5A @ 250 VAC 
Rating @.28VDC or 120VAC 277VAC or 240 VAC 30 VDC or 120 VAC 

115 VAC lOA @ 28VDC or lOA @ 30 VDC or UL TV-3 and TV-5 lOA @ 24 VDC or 
120VAC 277 VAC 120 VAC 
5A tungsten @ 20A @ 24 VDC or 
120 VAC 277 VAC 
5A @ 240VAC 
1/4 HP @ 120 VAC 

Minimum S x 107 10' 10' S X 10' 2 X 107 1 X 107 

Mechanical Life 
(Operations) 

Minimum 7.S x 10' to 7.S x 10' @ 5A, 10' @ SA, 30 VDC 1 x 10' 1 x 10' 1 X 10' 
Electrical Life 5 x 10' 28 VDC, 120 VAC or 277 VAC 
at Rated Load or 240 VAC 10' @ lOA, 30 VDC 
(Operations) 5xlO'@ lOA, or 277 VAC 

28 VDC or 120 VAC 2xl0'@ 20A, 
2.5xlO' @ 5A 277VAC 
tungsten 

Coil 6-48 VDC 3-48 VDC 4.5-48 VDC 3-48 VDC 3-48 VDC 5-48 VDC 
Voltage 

Nominal 450-720mW 360mW 524mW 530-720mW 4S0-600mW 360mW 
Coil Power 

Mounting PC board PC board PC board PC board PC board PC board 
Plug-in 

Sockets Solder terminal 
PC terminal 

Call toll-free 800-255-2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. 

8-1562 For manufacturers' sales offices, see yellow pages EEM 1988 



4500 RELAYS 

Potter & Brumfield A Siemens Company 

200 S. Richland Creek Dr., Princeton, Indiana 47671-0001.812/386-1000 • FAX 812-386-2335 

PC Board Relays Automotive Relays 

T90 T91 VKP VF4 
- Switch loads up to - Both quick connects - Compact package for - Plastic enclosed relay 

30A and PC terminals for PC board mounting - Various mounting 
- less than 1 watt coil contacts - Open-frame design options 

power - PC terminals for coil - Switches up to 40 - Swithces to 40 amps 
- Class B insulation - Meet Ul 873 and Ul amps - Standard design for 
- Class F available 508A spacings - Internationally proven many U.S. autos 
- Economically priced - Sealed or unsealed design 
- Open, dust cover or enclosure 

immersion cleanable - Class B insulation 
case - Class F available 

-%@ - Optional flanged case 
for panel mounting 

-% 

1.20 x .95 x .67h 1.27x1.07x1.10h .91 x .75 x .72h 1.03 x 1.03 x .99h 
(30.5 x 24.1 x 16.9h) (32.1 x 27.2 x 27.9h) (23.1 x 19 x 18.3h) (26.2 x 26.2 x 25.1 h) 

1 Form A 1 Form A 1 Form A 1 Form A 
1 Form C 1 Form C 1 Form C 1 Form C 

Ag 
Ag Cd 0 

Ag Cd 0 Ag Ag 

30A @ 28 VDC 30A @ 28 VDC 40A @ 14 VDC (NO) 40A @ 14 VDC (NO) 
or 240 VAC or 240 VAC 20A @ 14 VDC (NC) 30A @ 14 VDC (NC) 
6A @ 277VAC 6A @ 277 VAC 
2 HP @ 240VAC 2 HP @ 240VAC 

10' 10' 1 x 1D" 1 X 106 

10' 105 1 x 1Q5 1 X 105 

5-110 VDC 5-110 VDC 6-24 VDC 6-24 VDC 

870-930mW 870-930mW 1.6W 1.6W 

PC board PC board PC board PC board, Plug-in 
Panel mount Mtg. Bracket 

Sockets available 

Call toll-free 800-255-2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. 

VF7 
- Plastic enclosed relay 
- Various mounting 

options 
- Switches to 70 amps 
- Standard design for 

many U.S. autos 

1.03 x 1.03 x .99h 
(26.2 x 26.2 x 25.1 h) 

1 Form A 

Ag 

70A @ 14 VDC 

1 X 106 

1 X 105 

6-24 VDC 

2W 

PC board, Plug-in 
Mtg. Bracket 

Socket available 

EEM 1988 For manufacturers' sales offices, see yellow pages 

Sensitive 
Rela 

R10S 

- Highly sensitive 

4500 

- 10mW coil power per 
pole 

- Opaque dust cover 
- Driven directly by 

TTL, CMOS, HTl and 
ECl 

-% 

1.01 x .74x1.50h 
(25.7 x 18.7 x 38.1h) 

1 Form C 
2 Form C 
4 Form C 

Ag 

Dry circuit to 3A 
@ 28 VDC or 
115 VAC 

10' 

5 X 105 

6-12 VDC 

(1C) 10mW 
(2C) 20mW 
(4C) 40mW 

Plug-in 
PC board 

Screw terminal 
Solder terminal 
PC terminal 

8-1563 



4500 RELAYS 4500 

Potter & Brumfield A Siemens Company 
200 S. Richland Creek Dr., Princeton, Indiana 47671-0001 • 812/386-1000· FAX 812-386-2335 

General Purpose Plug-in/Panel Mount Relays 

Series R10 KHA K10 KUP KUEP KUIP-KUGP 

Features • Up to 8 pole • Approx. one cubic • Small, compact • Open or enclosed • SWitches DC • VDE approved 
contacts inch (16 cm3) relay • Plain and bracket currents design 

• Dust cover or package • DPDT, 13 amp mount dust covers • Magnetic blow- • Class B insulation 
immersion • AC and DC coils switching • Optional flange- outs • 8mm coil-to-
cleanable case • Smoked dust capability top case for • Clear dust cover contact spacing 

• Sensitive coils cover • Smoked dust panel mounting • Optional flange- (KUIP) 
available • Optional flange- cover • Optional indicator top case for • 3mm open contact 

• Optional indicator top case for • Optional flange- lamp and push- panel mounting gap (KUGP) 
lamp panel mounting top case for to-test button • Several socket • Plain and bracket 

• Optional octal • Indicator lamp panel mounting • Several socket styles mount dust 
plug base (up to available • AC and DC coils styles ·~l@ • Optional flange-
3 pole) ·~l@ '~I@ .~,@ top/panel 
'~l@ mount case 

'~i@@® 

Approx. inch 1.17 x .74 x 1.18h 1.11 x .85 x 1.36h 1.11 x .86 x 1.38h 1.53x1.41 x1.91h 1.53 x 1.41 x 1.91 h 1.53 x 1.41 x 
Dimensions (mm) (29.6 x 18.7 x 30.2h) (28.2 x 21.6 x 34.5h) (28.2 x 21.8 x 34.9h) (38.9 x 35.7 x 48.4h) (38.9x 35.7 x 48.4h) (38.9 x 35.7 x 

Contact 1 Form C to 8 2 Form C 2 Form C 1 Form C, 2 Form C 1 Form X 1 Form C, 2 Form A 
Arrangement Form C 4 Form C 3 Form C, 4 Form C 2 Form A 2 Form C, 3 Form C 

2 Form C 

Contact Au overlay, Ag Ag Ag Cd 0 Ag Ag Cd 0 Ag Cd 0 
Material Ag Ag Cd 0 Ag Cd 0 

Ag Cd 0 Au Ag Ni 
Au overlay, Ag 
Au diffused 

Contact Dry circuit to 7.5A Low level to 2A 10A @ 30 VDC 5A@ 28 VDC (1X) 10A @ 5A tungsten @ 
Rating @ 28 VDC or 115 @ 28 VDC or 120 or277 VAC or 240 VAC 150 VDC 120 VAC 

VAC VAC 13A @ 120 VAC 10A @ 28 VDC (2A) 5A@ 10A @ 28 VDC 
Va HP @ 110-120 3A@ 28 VDC or or 240 VAC 150 VDC or 240 VAC 
VAC 120 VAC (2C) 3A@ lhA @ 120 VDC 
lh HP @ 220-240 5A@ 28 VDC or 150 VDC 
VAC 120 VAC 

Minimum 108 1(J7 1(J7 1(J7 107 107 

Life 

Minimum 2x104 t06x1Q5 105 105 105 105 105 
Electrical Life 

Rated Load 

Coil 3-115 VDC 5-120 VDC 6-110 VDC 5-110VDC 12-110 VDC 12-24 VDC 
Voltage 24-115 VAC 6-120 VAC 6-120 VAC 6-240 VAC 24-120 VAC 120 VAC 

Nominal (DC) 0.036-1.6W (DC) 900mW (DC) 900mW (DC) 1.2-1.8W (DC) 1.2W (DC) 1.2-1.8W 
Coil Power (AC) 1.5VA (AC) 1.2VA (AC) 1.2VA (AC) 2.0-2.75VA (AC) 2.0VA (AC) 2.0-2.7VA 

Mounting Plug-in Plug-in Plug-in Plug-in Plug-in Plug-in 
Panel mount Panel mount Panel mount Panel mount Panel mount Panel mount 
PC board 

Sockets Screw terminal Screw terminal Screw terminal Screw terminal Screw terminal Screw terminal 
Solder terminal Solder terminal Solder terminal Solder terminal Solder terminal Solder terminal 
PC terminal PC terminal PC terminal PC terminal PC terminal PC terminal 

Quick connect Quick connect Quick connect 
terminal terminal terminal 

Call tOil-free 800-255-2550 f~r the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. 

8·1564 For manufacturers' sales offices, see yellow pages EEM 1988 
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Potter & Brumfield A Siemens Company 
200 S. Richland Creek Dr., Princeton, Indiana 47671-0001.812/386-1000 • FAX 812-386-2335 

Impulse & Latching Relays 

KRPA KA R30D KUR KUL KBP S89R-S90R 

• Octal-type plug • Small package • Dual coil • Permanent • Magnetic latching • Dual coil • Bistable, impulse 
termination • Ruggedly magnetic latching memory • Single or dual mechanical operation 

• AC and DC coils constructed • Fast operate and • Holds mode with coil input latching • Cost effective 
• Optional indicator • Cost effective reset time or without power • Good memory • Coils operate on • Conserves power 

lamp • AC or DC • Low level • Hybrid latching stability same or different • Optional dust 
• Clear dust cover operation contacts available circuitry • Low power voltages cover with octal 
• Hermetically • Highly efficient • 4 pole switching • Pulse or alternate requirement • Up to 5 pole plus base 

sealed available for switching capability action operation • Various sockets switching .<;U@ 
o<;U@ light power loads .<;U@ • Dust cover is available • Clear dust cover 

o<;U@ standard o<;U@ with octal plug 
base 

• Sockets available 
for all 
configurations 

• <;U 
x 1.41 x 2.00h 1.92 x 1.47 x 1.38h .95 x .74 x 1.19h 1.53 x 1.41 x 2.1 1.53 x 1.41 x 2.16h 1.78 x 2.41 x 3.56h 2.70 x 2.00 x 2.42h 

7 x 35.7 x 50.8h) (48.8 x 37.3 x 34.9h) (24.1 x 18.7 x 30.2h) (38.9 x 35.7 x 54 (38.9 x 35.7 x 54.8h) (45.2 x 61.1 x 90.4h) (68.6 x 50.8 x 61.5h) 

1 Form C 1 Form C 2 Form C 2 Form C 1 Form C 2 Form C 1 Form C 
2 Form C 2 Form C 4 Form C 2 Form C 4 Form C 2 Form C 
3 Form C 3 Form C 5 Form C 4 Form C 

Ag Ag Ag Ag Ag Cd 0 Ag Ag Cd 0 
Ag Cd 0 Ag Cd 0 Ag Cd 0 Ag Cd 0 

5A@ 120 VAC 5A @ 120 VAC Low level to 5A 5A@ 28 VDC or 10A @ 28 VDC 5A@ 120 VAC (S89R) 
(1C & 2C) 10A @ 10A @ 120 VAC @ 28 VDC or 240 VAC or 240 VAC 10A@ 120 VAC 15A @ 250 VAC 
250 VAC 6A @ 240 VAC 115 VAC 112 HP @ 250 
(3C) 10A @ (S90R) 
120 VAC 20A @ 277 VAC 

2 HP@250VAC 

107 107 107 107 107 5 x 105 105 

1()5 1()5 105 1()5 1()5 5 x 104 5 X 104 

6-110VDC 6-110 VDC 12-24 VDC 12-24 VDC 12-24 VDC 12-24 VDC 6-24 VDC 
6-240 VAC 12-240 VAC 120 VAC 12-120 VAC 120 VAC 6-240 VAC 

(DC) 1.2W (DC) 1.2W 0.36-1.44W (DC single coil) (DC) 2.7W (DC) 6.33W 
(AC) 2.0VA (AC) 2.0VA 1.2W (AC) 5.0-7.8VA (AC) 9.0VA 

(DC dual coil) 
2.4W 

Plug-in Panel mount Plug-in Plug-in Plug-in Plug-in Panel mount 
Panel mount 

Screw terminal Screw terminal Screw terminal Screw terminal Solder terminal Screw terminal 
Solder terminal Solder terminal Solder terminal Screw terminal (w / dust cover) 
PC terminal PC terminal PC terminal 

Quick connect Quick connect 
terminal terminal 

Call tOil-free 800-255-2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. 
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4500 RELAYS 4500 

Potter & Brumfield A Siemens Company 
200 S. Richland Creek Dr., Princeton, Indiana 47671-0001 • 812/386-1000 • FAX 812-386-2335 

Power Relays 

Series K20 KUMP AB KRP-3-H S86R-S87R KUHP 

Features • Identical to Kl0 • KUP package • Durable • 20A switching • Economical • 20A and 30A 
except contacts with 15A contact construction capacity • 20A switching switching in 
rated to switch rating • AC or DC • Enclosed with capacity in bracket mount 
20A • Plain or bracket operation octal-type plug compact package KUP package 

• Plain and bracket mount dust cover • Screw terminal • Heavy duty • Optional sensitive '3,750 VRMS 
mount dust • Optional flange- adapters construction DC coil co ii-to-contacts 
covers top case for available • Small space • Two mounting breakdown 

• Optional flange- panel mounting • Optional heavy requirement styles • Meets VDE and 
top case for • Several socket metal dust cover • Optional open '!jUI@ BSI requirements 
panel mounting types .%\@ version • Optional flange-

• AC and DC coils .%@ .% top case for 
• Sockets available panel mounting 

.~,@ 

Approx. Inch 1.11 x .86 x 1.38 x 2.72 x 1.91h 1.53 x 1.41 x 2.28h 2.42 x 2.07 x 1.31 h 1.97 x 1.53 x 1 
Dimensions (mm) (28.2 x 21.8 x (35.1 x 69.1 x 48.5h) (38.9 x 35.7 x 57.9h) (61.5 x 52.6 x 33.3h) 1(50.0 x 38.9 x 

Contact 1 Form C 2 Form C Horm X 1 Form C 1 Form C 
Arrangement 2 Form C 2 Form C 

Contact 
Material 

Ag Cd 0 Ag AgCd 0 Ag Cd 0 Ag Cd 0 

Contact 20A@ 240 VAC @277VAC 10A@120VAC 20A@ 120 VAC 20A@ 277VAC (lC) 
Rating HP @ 120 VAC 15A@ 277 VAC % HP@120VAC lHP@125VAC 30A @ 120/240 

3f4 HP @ 240 VAC 2 HP @ 250VAC VAC 
lHP@120VAC 
25A@ 28 VDC 

(2C) 
20A @ 120/240 
VAC 
3f4 HP @ 120 
VAC 
20A 28VDC 

Minimum 107 107 3 x 106 2.5 X 106 106 107 

Mechanical Life 
(Operations) 

Minimum lOS 105 105 lOS 5 X 104 (DC) 5 x 104 

Electrical life (AC) 105 

at Rated Load 
(Operations) 

Coli 6-110VDC 5-110 VDC 12-110 VDC 12-110 VDC 12-24 VDC 6-110 VDC 
Voltage 6-120VAC 6-240 VAC 24-240 VAC 12-120 VAC 24-240 VAC 6-120VAC 

Nominal (DC) 900mW (DC) 1.2W (DC) 2.0W (DC) 1.2W (DC) 1.13-4.5W (DC) 1.2W 
Coil Power (AC) 1.2VA (AC) 2.75VA (AC) 6.4VA (AC) 2.0VA (AC) 4.0VA (AC) 2.7VA 

Mounting Plug-in Plug-in Panel mount Plug-in (w / dust Panel mount Panel mount 
Panel mount Panel mount cover) 

Panel mount 

Sockets Screw terminal Screw terminal Screw terminal 
Solder terminal 
PC terminal 
Quick connect 
terminal 

Call toll-free 800-255-2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. 
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4500 RELAYS 

Potter & Brumfield A Siemens Company 
200 S. Richland Creek Dr., Princeton, Indiana 47671-0001 • 812/386-1000· FAX 812-386-2335 

Power Relays Contactors 

PM PRO MS P25 P41 

·4 pole, 25A • 30A contact • Disconnects • 25A magnetic • Four pole 
contacts rating starting capacitor contactor magnetic 

• High dielectric • High inrush on induction run • Control 39'> motor contactor 
strength capacity motors loads • Control 19'> and 39'> 

• Screw or quick • IC logic • Operates on back • Field replaceable circuits 
connect terminals compatible emf of start contacts • Switch motor 

• Dust cover • Available with windings • Optional auxiliary loads to 25A 
available magnetic • Metal dust cover switch and • Class B coil 

• Adaptable to PRO blowouts available universal • Universal 
mounting holes • Optional auxiliary .%@ mounting plate mounting plate 

.%@® switch .%@ • Dual Quick 
.%@® connects for 

wiring 

3.39 x 2.66 x 2.72h 3.38 x 2.51 x 2.50h 3.06 x 2.06 x 2.13h 2.55 x 3.80 x 3.47h 
(86.2 x 67.5 x 69.1 h) (B5.7 x 63.B x 63.5h) (77.8 x 52.4 x 54.0h) (64.8 x 96.5 x 8B.1 h) 

4 Form C 1 Form A, 1 Form X 1 Form B 3 Form X 4 Form X 
1 Form C, 2 Form A 1 Form Y 
2 Form C 

Ag Cd 0 Ag (1 B) Ag Cd 0 Ag Cd 0 
Ag Cd 0 (1Y) Cd 0 

25A @ 277 VAC 30A @ 277 VAC (1B) % HP 25 FLA, 150 LRA 25 FLA, 150 LRA 
10A @ 28 VDC 2 HP@ 250 VAC (1Y) 3 HP @240VAC @240VAC 
1 HP @ 240 VAC 20 A@ 125 VDC 30A res. @ 600 VAC 35A res@ 

600VAC 

1(J1 (1A, 1C, 1X) 2 x 106 5x1()5 (DC) 5 x 106 5 X 105 

(2A, 2C) 107 (AC) 2 x 106 

1()5 105 105 5 X 105 2 X 105 

6-110 VDC 6-110 VDC 120-240 VAC 12-120 VDC 24-480 VAC 
6-480 VAC 6-480 VAC 24-240 VAC 

(DC) 4.4W (DC) 2.0W 5.9VA (DC) 4.8W 1 OVA 
(AC) 18.0VA (AC) 9.8VA (AC) 10VA 

Panel mount Panel mount Panel mount Panel mount Panel mount 

Call toll-free 800-255-2550 for the namE! and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. 

EEM 1988 For manufacturers' sales offices, see yellow pages 

P31 

• Two and three 
pole magnetic 
contactor 

• Control 1 9'> and 39'> 
circuits 

• Switch motor 
loads up to 40A 

• Class B coil 
• Universal 

mounting plate 
• Dual Quick 

connects for 
auxiliary wiring 

.% 

2 Form X 
3 Form X 

Ag Cd 0 

40 FLA, 240 LRA 
@240VAC 
50A res.@ 
600VAC 

5 X 105 

2 X 105 

24-240 VAC 

1 OVA 

Panel mount 

4500 

P30-P40 

• Heavy duty 
magnetic 
contactors 

• P30 switches 
to 40A 

• P 40 switches 
to 50A 

• Field replaceable 
contacts 

• Universal 
mounting plate 

• Optional auxiliary 

3 Form X 
4 Form X 

Ag Cd 0 

(P30) 
30 FLA, 180 LRA 
@240VAC; 
40A res. @ 
600VAC 

(P40) 
40 FLA, 240 LRA 
@240VAC; 
50A res. @ 
600 VAC 

(DC) 107 

(AC) 2 x 106 

2 X 105 

12-120 VDC 
24-240 VAC 

(DC) 7.5W 
(AC) 12VA 

Panel mount 

8·1567 



4500 RELAYS 4500 

. Potter & Brumfield A Siemens Company 
200 S. Richland Creek Dr., Princeton, Indiana 47671-0001 • 812/386-1000· FAX 812-386-2335 

Contactors High Reliability Relays Buzzer 

Series MB HC-HL SC';SL FC-FL BU 

Features • Miniature DC • Half-size crystal • Crystal case • Flat crystal case • AC operated buzzer 
contactor case • Withstand 200g • Withstand 150g • Small, lightweight 

• 60A, double-make • Withstand 150g shocks and 30g shocks and 30g package 
switching shocks and 20g vibrations to 2,000 Hz vibrations to 2,000 Hz • 75 dB sound level 

• Heavy duty vibrations to 2,000 Hz • Hermetically sealed • Hermetically sealed minimum 
construction • Hermetically sealed • Meet MIL-R-5757 • Meet MIL-R-5757 ·9UI@ 

• Meet MIL-R-39016 • Less than 4 and MSFC-SPEC-339 
• Less than 4 millisecond operate • Less than 4 

millisecond operate time millisecond operate 
time • SL is latching time 

• HL is latching version • FLis latching version 
version 

Approx. inch 1.41 x .88 x 1.53h .81 x.41 x 41h .80 x .36 x .90h 1.10 x .93 x .49h 1.03 x 1.03h 
Dimensions (mm) (35.8 x 22.4 x 38.9h) (20.6 x 10.4 x 10.4h) (20.3 x 9.1 x 22.9h) (27.9 x 23.5 x 12.3h) (26.2 x 26.2h) 

Contact 1 Form X 2 Form C 2 Form C 2 Form C 
Arrangement 

Contact Ag Au plated Ag Mg Ni Triclad Au Au plated Ag Mg Ni 
Material 

Contact 60A@ 28 VDC Dry circuit to 2A @ 2A@30VDC Dry circuit to 3A @ 
Rating 28 VDC 1A @ 120 VAC 28 VDC 

0.3A @ 120 VAC Dry circuit to 5A @ 
28VDC 

Minimum 106 3 x 106 3 X 106 3 X 106 

Mechanical Life 
(Operations) 

Minimum 5 x 104 105 105 105 

Electrical Life 
at Rated Load 
(Operations) 

Coil 6-110 VDC 12-24 VDC 12-24 VDC 12-24 VDC 6-240 VAC 
Voltage 

Nominal 2.7W 720mW (SC) 1.0W 650mW 4.6 VA 
Coil Power (SL) 0.9W 

Mounting Panel mount PC board PC board PC board Panel mount 
Plug-in Plug-in 
Panel mount Panel mount 

Sockets Solder term inal Solder terminal 

Can toll-free 800-255-2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. 
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4500 RELAYS 4500 

Potter & Brumfield A Siemens Company 
200 S. Richland Creek Dr., Princeton, Indiana 47671-0001 • 812/386-1000 • FAX 812-386-2335 

Time Delay Relays 

,,~j , '\,/ ." .. 
Series R52 R12 R16 CR CW CB 

Features • Makes TOR of • Small,.Rl0-type • Open board time • Independent ON • Field • Economical for 
most DC coil package delay relay and OFF delays programmable volume 
relays • Choice of • Economically • Time as low as • Precision timer applications 

• Immersion mountings priced 0.1 second • LED "ON" • Various timing 
cleanable .%@ indicator ranges 

• Cost effective .%@ .%@ 

Approx. inch 1.29 x .80 x .50h 1.38 x.74 x 1.19h 3.63 x 2.13 x .55h 2.43 x 1.78 x 3.56h 2.41 x 1.78 x 2.94h 2.41 x 1.78 x 2.94h 
Dimensions (mm) (32.6 x 20.2 x 12.7h) (34.9 x 18.7 x 30.2h) (92.2 x 54.1 x 14.0h) (61.7 x 45.2 x 90.4h) (61.1 x 45.2 x 74.6h) (61.1 x 45.2 x 74.6h) 

Contact 1 Form A 2 Form C 2 Form C 2 Form C 2 Form C 2 Form C 
Arrangement 

Contact 0.35A 5A@ 28 VDC or 2A @ 28 VDC lOA @ 240 VAC lOA @ 30 VDC lOA @ 240 VAC 
Rating 115 VAC lA @ 120 VAC or 240 VAC 

Mode of Delay on operate Delay on operate Delay on operate Recycle timer Switch Delay on operate 
Operation programmable: Delay on release 

Delay on operate Interval on 
Delay on release 
Interval on 

Delay Time 0.2 sec. to 100 sec. 0.1 sec. to 120 sec. 2 sec. to 100 sec. 0.1 sec. to 180 sec. 0.5 sec. to 100 min. 0.1 sec. to 100 min. 

Type of External resistor Potentiometer Potentiometer Potentiometer Four toggle Fixed 
Control adjustable adjustable adjustable adjustable switches and Potentiometer 

adjustable adjustable 
potentiometer External resistor 

adjustable 

Maximum ±3% ±3% ±3% ±2% (AC) ±O.5% ±2% 
Repeatability (DC) ±0.1% 

Maximum ±10% ±10% ±10% ±10% ±5% ±10% 
Delta Time 

Tolerance ±25% plus the Min. specified or Set to any range Min. specified or +0, -20%@ ±10% (fixed only) 
tolerance of the less @ min. setting within specified less @ min. setting min. setting 
fixed external +60%, -O@ range +20%, -O@ +10%, -O@ 
timing resistor max. setting max. setting max. setting 

Temperature -10°C to +55°C -10°C to + 55°C -10°C to +55°C -10°C to +55°C -10°C to +55°C -10°C to +55°C 
Range 

Input 4.5-30 VDC 12-24 VDC 24-120 VAC 24 VDC 12-110 VDC 12-110 VDC 
Voltage 24-120 VAC 24-240 VAC 24-240 VAC 

Mounting PC board Plug-in Panel mount Plug-in Plug-in Plug-in 
Panel mount Sockets available Sockets available Sockets available 
Sockets available 

Call toll-free 800-255-2550 for the name and telephone number of your .nearby 
P&B sales representative or authorized stocking distributor. 
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4500 RELAYS 4500 

Potter & Brumfield A Siemens Company 
200 S. Richland Creek Dr., Princeton, Indiana 47671-0001 • 812/386-1000 • FAX 812-386-2335 

Time Delay Relays 

Series CK CH CG CD CL CU 

Features • Broad line • Wide range of • Top of the line • Encapsulated • No timing cycle • Contacts may 
• Wide choice of industrial • Encapsulated electronics interrupt transfer transfer 

functions applications electronics • Ideal for many • Quick-connect momentarily 
• Extremely • Dependable timing • Extended timing demanding terminals • Quick-connect 

versatile cycles ranges applications • Two case styles terminals 
.IjU @ .IjU@ .IjU@ .IjU@ .IjU@ • Two case styles 

.IjU@ 

Approx. inch 2.41 x 1.78 x 2.94h 2.41 x 1.78 x 2.94h 2.41 x 1.78 x 2.94h 2.41 x 1.78 x 2.94h 1.53 x 1.41 x 1.91h 1.53x 1.41 x 1.91h 
Dimensions (mm) (61.1 x 45.2 x 74.6h) (61.1 x 45.2 x 74.6h) (61.1 x 45.2 x 74.6h) (61.1 x 45.2 x 74.6h) (38.9 x 35.7 x 48.4h) (38.9 x 35.7 x 

Contact 2 Form C 2 Form C 2 Form C 2 Form C 2 Form C 2 Form C 
Arrangement 

Contact 10A@ 240 VAC 10A @ 240 VAC 10A@240VAC 10A @ 240 VAC 10A @ 28 VDC or 10A @ 28 VDC or 
Rating 240VAC 240 VAC 

Mode of Delay on operate Delay on operate Delay on operate Delay on operate Delay on operate Delay on operate 
Operation Delay on release Delay on release Delay on release Delay on release 

Delay on dropout Interval on Interval on 
Interval on 

Delay TIme 0.1 sec. to 180 sec. 1 sec. to 180 sec. 0.5 sec. to 100 min. 0.1 sec. to 180 sec. 0.1 sec. to 120 sec. 1 sec. to 120 sec. 

Type of Fixed Fixed Potentiometer Fixed Fixed Fixed 
Control Potentiometer Potentiometer adjustable Potentiometer Potentiometer Potentiometer 

adjustable adjustable adjustable adjustable adjustable 
External resistor External resistor External resistor External resistor 
adjustable adjustable adjustable adjustable 

Maximum ±2% ±2% (AC) ±0.5% ±1% ±3% ±3% 
Repeatability (DC) ±O.1% 

Maximum ±10% ±10% ±5% ±5% 
Delta Time 

Tolerance ±5% (fixed only) ±5% (fixed only) +0, -10% @ ±5% (fixed only) ±5% (fixed only) ±5% (fixed only) 
min. setting 
+10%, -O@ 
max. setting 

Temperature -10oe to +55°C -10°C to +55°C -10°C to +55°C -40oe to +55°C -10°C to +40°C -10°C to +40°C 
Range 

Input 12-24 VDC 24 VDC 24 VDC 24-48 VDC 24 VDC 24 VDC 
Voltage 24-120 VAC 24-240 VAC 120 VAC 24-120 VAC 24-120 VAC 24-120 VAC 

Mounting Plug-in Plug-in Plug-in Plug-in Plug-in Plug-in 
Sockets available Sockets available Sockets available Sockets available Panel mount Panel mount 

Sockets available Sockets available 

Call tOil-free 800-255-2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. 
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4500 RELAYS 4500 

Potter & Brumfield A Siemens Company 

200 S. Richland Creek Dr., Princeton, Indiana 47671-0001 • 812/386-1000 • FAX 812-386-2335 

Solid State Relays 

Series OZ16 EOTZ SSR SSRT SSRD SSRQ 

Features o Relay in 16 pin IC o Low profile o "Hockey puck" o "Hockey puck" o Two independent o Four independent 
package package package package units in one units in one 

o DIP, auto insertable o Economically o Inverse parallel o Lost cost, triac package package 
termination priced SCR output output o Inverse parallel o Triac outputs 

o High transient noise o High transient noise o AC & DC input o AC & DC input SCR outputs o Each output rated 
immunity immunity o Ratings from 25 to o 25 & 50A ratings o Ratings of 25 and 20 amps 

o Current or voltage o Logic compatible 110 amps o '7\l@ 40 amps/output o '7\l 
operation o High inrush current o '7\l@ o '7\l@ 

o Logic compatible capability 
01i\1@ o Internal dv/dt 

snubber 
o Zero voltage 

turn-on 
o '7\l 

Approx. Inch .77 x .30 x .17h 1.81 x 1.50 x .66h (25 & 50A models) 1.75 x 2.25 x .8h 1.75 x 2.25 x .8h 1.75 x 2.25 x .93h 
Dimensions (mm) (19.4 x 7.6 x 4.3h) (46.0 x 38.1 x 16.8h) 1.75 x 2.25 x .8h (44.4 x 57.2 x 21h) (44.4 x 57.2 x 21h) (44.4 x 57.2 x 23.6h) 

(44.4 x 57.2 x 21h) 

Switch 1 Form A 1 Form A 1 Form A 1 Form A 2 Form A 4 Form A 
Arrangement 

Coupling Optical Optical Optical Optical Optical Optical 

Input 5VDC 3-32 VDC 3-32 VDC 3-32 VDC 4-15 VDC 4-15 VDC 
5mADC 3.5-26 VDC 90-280 VAC 
10mA DC 90-280 VAC 

Output Switching Zero Zero Zero & Random Zero Zero Zero 

Minimum .005A .020A .050A .050A .050A .050A 
Output Current 

Maximum 1A 15A 110A 50A 40A 20A 
Output Current 

Minimum 12V 24V 24V 24V 24V 24V 
Output Voltage 

Maximum 280V 280V 280V 280V 280V 280V 
Output Voltage 

Output Type AC AC AC AC AC AC 

Terminals Printed circuit Quick connect Screw Screw Quick connect Quick connect 

Mounting PC board Panel mount Panel mount Panel mount Panel mount Panel mount 
Plug-in 

Call toll-free 800-255-2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. 
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4500 RELAYS 

Potter & Brumfield A Siemens Company 
200 S. Richland Creek Dr., Princeton, Indiana 47671-0001.812/386-1000 • FAX 812-386-2335 

Solid State Input/Output Modules 

• en; ~ ~ 
Series lAS IA16 OA16 

Features • Mini-DIP, AC/DC input • DIP AC/DC input • DIP AC output 
module module module 

·8 pin IC-type package ·16 pin IC package ·16 pin IC package 
• Also function as DC • Auto insertable • Auto insertable 

output module • High transient noise • Zero voltage turn-on 
• Auto insertable immunity • High transient noise 
• High transient noise • TTL compatible imrnunity 

immunity • Meets VDE spacing • TTL compatible 
• Exceeds FCC Part 68 and voltage • Meets VDE spacing 

surge test requirements and voltage 
.'i\l@ • 'i\l requirements 

• 'i\l 

Approx. Inch .38 x .30 x .18h .77 x .30 x .17h .77 x .30 x .17h 
Dimensions (mm) (9.S x 7.6 x 4.Sh) (19.4 x 7.6 x 4.3h) (19.4 x 7.6 x 4.3h) 

Switch 1 Form A 1 Form A 1 Form A 
Arrangement 

Coupling Optical Optical Optical 

Input 2mAAC/OC 2mAAC/DC SVDC 
SrnA AC/OC SmA AC/DC SmA DC 

lOrnA DC 

Output Switching Random Random Zero 

Minimum >0 >0 .OOSA 
Output Current 

Maximum .200A .200A lA 
Output Current 

Minimum >0 >0 12V 
Output Voltage 

Maximum 60V 30V 280V 
Output Voltage 

Output Type DC DC AC 

Terminals Printed circuit Printed circuit Printed circuit 

Mounting PC board PC board PC board 
Plug-in Plug-in Plug-in 

Call toll-free 800-255-2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. 

lAC 

• AC input module 
• High transient noise 

immunity 
• Series operation 

compatible 
• 'i\l@ @ 

1.70x .60x1.28h 
(43.2 x IS.2 x 32.Sh) 

1 Form A 

Optical 

10-36 VACNDC 
90-140 VACNDC 

180-280 VACNDC 

Random 

.OOOIA 

.100A 

.400V 

30V 

DC 

Printed circuit 

Mounting board 

8·1572 For manufacturers' sales offices, see yellow pages 

4500 

OAC 

• AC output module 
• High transient noise 

immunity 
• Series operation 

compatible 
• Internal dv/dt 

snubber 
.'i\l@@ 

1.70 x .60 x 1.28h 
(43.2 x IS.2 x 32.Sh) 

1 Form A 

Optical 

S VDC 
lS VDC 
2SVDC 

Zero 

.020A 

3A 

24V 

280V 

AC 

Printed circuit 

Mounting board 

EEM 1988 



4500' RELAYS 4500 

Potter & Brumfield A Siemens Company 
200 S. Richland Creek Dr., Princeton, Indiana 47671-0001 • 812/386-1000 • FAX 812-386-2335 

Solid State Input/Output Modules 

IDC ODC IACM OACM IDCM ODCM 

• DC input module • DC output module • Slim line AC intput • Slim line AC output • Slim line DC input • Slim line DC output 
• High transient noise • High transient noise module module module module 

immunity immunity • Only .4" (10.2mm) • Only .4" (10.2mm) • Only .4" (10.2mm) • Only .4" (10.2mm) 
• Series operation • Series operation thick package thick package thick package thick package 

compatible compatible • Series operation • Zero voltage turn-on • Series operation • Series operation 
·'%@i .%@ compatible • Series operation compatible compatible 

• High transient noise compatible • High transient noise • High transient noise 
immunity • High transient noise immunity immunity 

.% immunity .% .% 
.% 

1.70 x .60 x 1.28h 1.70 x .60 x 1.28h 1.7 x.4 x 1.0h 1.7 x .4 x 1.0h 1.7x.4xl.0h 1.7 x.4 x 1.0h 
(43.2 x 15.2 x 32.5h) (43.2 x 15.2 x 32.5h) (43.2 x 10.2 x 25.4h) (43.2 x 10.2 x 25.4h) (43.2 x 10.2 x 25.4h) (43.2 x 10.2 x 25.4h) 

1 Form A 1 Form A 1 Form A 1 Form A 1 Form A 1 Form A 

Optical Optical Optical Optical Optical Optical 

3-32 VDC 5 VDC 90-140 VACNDC 5 VDC 10-36 VDC 5 VDC 
15 VDC 180-280 VACNDC 
24 VDC 

Random Random Random Zero Random Random 

.0001 A .020A >0 .020A >0 .020A 

.100A 3A @ 60VDC .100A 3A .100A 3A 
lA @ 200VDC 

.400V 5V;10V >0 12V >0 5V 

30V 60V; 200V 30V 280V 30V 60V 

DC DC DC AC DC DC 

Printed circuit Printed circuit Printed circuit Printed circuit Printed circuit Printed circuit 

Mounting board Mounting board PC board PC board PC board PC board 
Plug-in Plug-in Plug-in Plug-in 

Call toll-free 800-255-2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. 
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4500 RELAYS 4500 

Potter & Brumfield A Siemens Company, 
200 S. Richland Creek Dr., Princeton, Indiana47671~0001 • 812/386-1000. FAX 812-386-2335 

Solid State Input/Output Modules 

Series IACP OACP IDCP ODCP 

Features • Flat pack AC input module • Flat pack AC output module • Flat pack DC input module • Flat pack DC output module 
• Permits .500" (12.70mm) • Permits .500" (12.70mm) • Permits .500" (12.70mm) • Permits .500" (12.70mm) 

PC board spacing PC board spacing PC board spacing PC board spacing 
• Series operation • Series operation • Series operation • Series operation 

compatible compatible compatible compatible 
• High transient noise • Zero voltage turn-on • High transient noise • High transient noise 

immunity • High transient noise immunity immunity 
• Competitive footprint immunity • Competitive footprint • Competitive footprint 
.9U • Competitive footprint .9U .9U 

.9U 

Approx. Inch 1.41 x 1.51 x .43h 1.41 x 1.51 x .43h 1.41 x 1.51 x .43h 1.41 x 1.51 x .43h 
Dimensions (mm) (35.8 x 38.4 x 10.8h) (35.8 x 38.4 x 10.8h) (35.8 x 38.4 x 10.8h) (35.8 x 38.4 x 10.8h) 

Switch 1 Form A 1 Form A 1 Form A 1 Form A 
Arrangement 

Coupling Optical Optical Optical Optical 

Input 10-36 VACNOC 5VDC 10'36 VDC 5 VDC 
90-140 VACNDC 18·60 VDC 
180-280 VACNDC 

Output Switching Random Zero Random Random 

Minimum >0 .020A >0 .020A 
Olltput Current 

Maximum .100A 3A .100A 3A @ 60VDC 
Output Current 1A @ 200VDC 

Minimum >0 12V >0 5V;10V 
Output Voltage 

Maximum 30V 280V 30V 60V; 200V 
Output Voltage 

Output Type DC AC DC DC 

Terminals Printed circuit Printed circuit Printed circuit Printed circuit 

Mounting PC board PC board PC board PC board 
Plug·in Plug-in Plug-in Plug-in 

C~II toll-free 800-255-2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. 

8·1574 For manufacturers' sales offices, see yellow pages EEM 1988 



4500 RELAYS 4500 

Potter & Brumfield A Siemens Company 
200 S. Richland Creek Dr., Princeton, Indiana 47671-0001 • 812/386-1000 • FAX 812-386-2335 

Solid State Input/Output Modules 

IACQ OACQ IDca ODCQ 

• Quad AC input module 
• Four 1/0 channels in one package 

• Quad AC output module 
• Four 1/0 channels in one package 

• Quad DC input module 
• Four 110 channels in one package 

• Quad DC output module 
• Four 110 channels in one package 

• Series operation compatible • Series operation compatible • Series operation compatible • Series operation compatible 
• High transient noise immunity • Internal dv/dt snubber • High transient noise immunity • High transient noise immunity 

• High transient noise immunity 

1.87 x 1.06 x 2.88h 1.87 x 1.06 x 2.88h 1.87 x 1.06 x 2.88h 1.87 x 1.06 x 2.88h 
(47.S x 26.9 x 73.2h) (47.S x 26.9 x 73.2h) (47.S x 26.9 x 73.2h) (47.S x 26.9 x 73.2h) 

(4) x 1 Form A (4) x 1 Form A (4) x 1 Form A (4) x 1 Form A 

Optical Optical Optical Optical 

10-36 VACNDC SVDC 4-16 VDC SVDC 
90-140 VACNDC 10-36 VDC 

180-280 VACNDC 

Random Zero Random Random 

.OO01A .020A .OO01A .020A 

.100A 3A .100A 3A @ 60VDC 
1A @ 200VDC 

.400V 24V AOOV SV;10V 

30V 280V 30V 60V;200V 

DC AC DC DC 

Printed circuit Printed circuit Printed circuit Printed circuit 

Mounting board Mounting board Mounting board Mounting board 

Call toll-free 800-255-2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1575 
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8-1576 

RELAYS 

STANDEX REED RELAYS 
o Widest range of pin-outs, contact configurations and contact ratings 
o Versions to meet UL GA, FCC and European Standards - up to 

5000 VDC contact to coil breakdovvn Io()Itages 
o Standex relays use our OIMl reed switches with contact ratings fur dry 

drcuit and power switching applications 
o Competitive pridng & delivery from stock 

Series LG FormA 
Max Min. 

PIN 
Coil Coil Res Pick-up DropOut 
VDC lohms! VDC VDC 

@20'C @20'C @20'C 
LG100-l-S 5 SOD 3.S .S 1A 
LGlOO-1-6 6 12S 4.0 .5 11------ 10 ------I 
LG100-1-12 12 500 8.0 1.0 01T~~ 
LG100-1-24 24 2000 16.0 2.0 
LG100-2-S S SOO 3.5 .S 2A 
LG100-2-6 6 12S 4.0 .S 

~==: LG100-2-12 12 500 8.0 1.0 
LGloo-2-24 24 2000 16.0 2.0 

Series LC FormC ... , .. 
PIN 

Coil Coil Res Max Min. Contact 
VDC lohms! Pull-up DropOut Form 

LC100-l-S 5 SOO 3.5 O.S 
LC100-1-6 6 12S 4.0 O.S 1C 

11----· 1.0 -----i 

LCloo-1-12 12 SOO 9.0 1.0 'T3-~ 
LC100-1-24 24 2000 18.0 2.0 

Series JG FormA ". 
PIN 

Coil Coil Res Pull-in DropOul Contact 
VDC lohms! Max. Min. Form 

JGloo-1-S S 500 3.S O.S 
JGloo-I-6 6 12S 4.0 0.5 1A 11---- l.U -----i 

JGloo-I-12 12 SOO 9.0 1.0 'T~~ 
JG100-1-24 24 2000 18.0 2.0 
JG100-2-5 5 250 3.S O.S 
JG 1 00-2-6 6 110 4.0 O.S 2A ~= JG100-2-12 12 440 9.0 1.0 
JGloo-2-24 24 1760 18.0 2.0 
JGloo-3-6 6 8S 4.0 0.5 

3A 

~= JG100-3-12 12 340 9.0 1.0 
JGloo-3-24 24 1360 18.0 2.0 
JG100-4-6 6 62 4.0 0.5 4A ~= JG100-4-12 12 2S0 9.0 1.0 
JG100-4-24 24 1000 18.0 2.0 --

Standex Electronics 
4538 Camberwell Road 
Cincinnati, OH 45209 
Phone (513)871-3777 
Fax (513) 871-3779 
Telex 212066 UR 

IIII a Standex company 

Series EG FormA -PIN 
Coil Coil Res Pull-in DropOut Contact 
VDC lohms! Max. Min. Form 

EG2oo-1-S S 500 3.S O.S 
~I EG200-1-6 6 12S 4.0 O.S 1A 

EG200-1-12 12 500 9.0 1.0 
1 ... .4 ... 

I-- .8 --1 
EG2oo-1-24 24 2000 18.0 2.0 
EG3OO-1-S S sao 3.S O.S 

~I EG300-1-6 6 12S 4.0 O.S 1A 
EG300-1-12 12 500 9.0 1.0 ~--~'~~--l 
EG3OO-1-24 24 2000 18.0 2.0 
EG4oo-1-S 5 500 3.5 0.5 

~I EG4oo-1-6 6 125 4.0 0.5 1A 
EG400-1-12 12 500 9.0 1.0 1----'.2 -I 
EG400-1-24 24 2000 18.0 2.0 

Series EB Form B 

PIN 
Coil Coil Res Pull-in DropOut Contact 
VDC lohms! Max. Min. Form 

EB200-1-S 5 SOO 3.S O.S 
~ EB200-1-6 6 12S 4.0 0.5 16 f-,4~ 

EB2oo-1-12 12 500 9.0 1.0 1- .8 --I 
EB2oo-1-24 24 2000 18.0 2.0 
E83oo-1-S S SOO 3.S 0.5 ~I EB3OO-1-6 6 125 4.0 0.5 16 
EB300-1-12 12 500 9.0 1.0 I---~'~~-I 
EB3OO-1-24 24 2000 18.0 2.0 
EB4oo-1-S S SOO 3.5 0.5 ~ EB4oo-1-6 6 125 4.0 O.S 16 1---:4+1 
EB4oo-1-12 12 500 9.0 1.0 l--c_ i .2--1 
EB4oo-1-24 24 2000 18.0 2.0 

Series JB FormB 

PIN 
Coil Coil Res 
VDC lohms! 

JB100-l-S 5 SOO 
6 -< f---- 1.0 --I 

18 .1T~ 

28 ~ 

Standex manufactures over 500 standard reed relays fur a 
broad range of applications including security, instrumen
tation, A 1£, appliance, automotive and telecommunications. 
Standex reed relays use Standex reed switches [see our ad in 
the switch section). - A broad range of reed switches for 
demanding applications. 

call or write for complete Information and application 
assistance. 

4500 

For manufacturers' sales offices, see yellow pages EEM 1988 
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HIGH VOLTAGE DEVICES 
RELAYS 

SWITCHES 

MEASUREMENT 
CONTROL UNITS 

HV ROTARY 
SWITCHES 

Ratings from 5 to 150KV, 110 
200 amps. Either manual or 
electrical operators, depending 
upon requirements. Position 
detents and interlocks to pre
vent opening under load 

HV GROUNDING 
RELAYS 

Extra high voltage low 
corona grounding relays of 
the air insulated type. 
Ratingsup to 600 K V peak 
at 100 amps continuous. 
Solenoid, 
cylinder operated 
spring or gravity return. 

To '36 Ibs. continuous hold and to 126 Ibs 
intermittent. Class H coils with 180°C insulation. 1" 
stroke, or, with special stainless steel guides, 
extendable to several inches. Corrosion resistant. 
Coil voltages offered are: 115V, 20BV, 240V, and 
4BOV, 60Hz; 50Hz optional. Other voltages and 
frequencies including DC are available. 

TOROIDS,SPHERES, 
CORONASHIELDS, NUTS •... ~ 
~ 

Geometrically designed 
to avoid excessive volt
age gradients at connect
ing points and other 
areas needing shielding 
or balancing of electro
static fields to increase 
vyithstand voltage and 
minimize corona. Dia
meters are to interna
tional standard metric 
sizes. 

HV ADJUSTABLE 
SPARK GAPS 

..... ' 
Non·melting carbon 
spheres, 1 em to 10 cm 
and heavy wall alumi
num spheres, 10 cm 
and above. Dust tight 
transparent covers used 
1 KV to 88 KV. Open 
style to 670 KV. Direct 
reading micrometer type 
calibrating device. 

AC 

DC 

PULSE 
FIBER OPTICS 

HIGH CURRENT 
SWITCHES 

Models are available up to 
20,000 amps continuous, and 
over 500,000 amps pulse, with 
voltage ratings of 6 volts to 
300 K V peak test. Many are 
air cylinder or motor operated 
for high contact force. 

HIGH POWER 
HIGH SPEED 

HIGH VOLTAGE 
CONTROL AND 

STEP-START 
SYSTEMS 

% to 1 cycle sensing and 

interrupt vacuum circuit 

breakers. Metal en
closed for indoor or 

outdoor applications. 

5KV-3BKV 

Hi-2 Tt-< HV VOLTMETERS 
E POWER LINE USE ACID 

Fully safe portable, all solid state, 2% to 5% 
accuracy. Taut band shielded high voltage 
measurement with minimum circuit loading. 
0.0001 V to 50 K V AC and DC. 1 deal for 
use with Elbow capacitance tap voltage test 
points. For cable test point or direct line 
voltage and phasing, or differential 

HV DIGITAL MULTIMETERS 
Easy to read, 4%-digit display; 0.05% basic accuracy 
0.0001 volt to 900 KV. BaUery/AC with charger. 
Recorder and scope outputs. DC, AC RMS average, 

AC RMS true, AC PK ohms, megohms, 
AC and DC current 

Ripple 

HV DC. AC, & Wideband DC-1 MHz Safety Probes for 
any scope or digital display or VTVM. Also available 

complete with large 4%-digit display 0.1% to 5% ACI 
DC accuracy, safety handle digital voltmeter. Battery I 

AC with charger. Removable Digital Display or 

Multimeter. 0.0001 volt to 200 KV. 0,05% accuracy 

basic, with DCV, ACV, ohms, megohms, AC and DC 

current. 

208V TO 900KV 

ENERGY STORAGE 

ELECTRONIC AND POWER 
SAFETY AND ACCESSORIES 

HV RELAYS 
HV relays of the air insulated type 
both for low and high current. This 
series has ratings from 1 to 200 
amps continuous, 100 to 100,000 
amps momentary and capacitor 
discharge. Peak test voltages from 
5 to 300KV. Single or Multipale. 
NO, NC, and DT. Auxiliary contacts 
optional on all types. Extended life 
and tungsten contacts also avail
able for high current closing. 

AlsO usable in oil or Insula"ting 

VACUUM CONTACTORS & 
1 CYCLE CIRCUIT BREAKERS 

Vacuum switches, single phase, 
three phase, upright or low 
profile, for high reliability 
sealed arc interrupting or 
crobar shorting. 208V to 200 
KV RMS operate. 50 to 4.000 
amps continuous, 2.000 to 
35.000 amps AC. 10 to 20.000 

One Millisecond 
For high speed or loss 
of power automatic cir
cuit breaker trip and for 
high speed activation of 
con tactor or circuit 
breaker solenoids. Ener· 
gy storage up to 400 
jOllIes or more at 150 
to 700 volts or more, 
100 to 4,000 microfarad 
or more. Instantaneous 
SeR control available. 

WIDE BAND 
HV VOLTAGE DIVIDE 
DC-10MH~ 

Precision compensated resistance

capacitance voltage dividers for 1 

KV to 900 KV. DC up to 10 MHz or 
to O.02,u Sec rise time pulse. 1,0001 

1 ratio matched to 1 megohm, 20 to 

50 pf display or recorder. Other 

and loads . as required. 

Accuracy and stability: 

0.01% to 0.1% DC 
0.2% to 1% AC 3%DC-1MHz 

WIDE BAND FIBER OPTIC 
TRANSMISSION DC-1 MH~ 

AC or rechargeable battery! AC operated. DC to 1 MHz. 
System has a maximum output of 10V PK (20V PK to PK) 
and maximum input of 1V to 1,OOOV PK direct from signal 

source. Useful from O.1V to over 900KV when used With 

Ross HV wideband dividers. 

.-II0SS 
WRITE FOR CATALOG 

540 WESTCHESTER DRIVE CAMPBELL, CALIF. 95008 

ENGINEERING CORPORATION 
TEL: (408) 377-4621 (8-5 PST) • TOLL FREE: 1-800-654-3205 (8-5 PST) • AFTER HOURS: (408) 559-4326 
TLX: 85-8840 • TWX: 910-590-8033 • FAX: (408) 377-5182 

EEM 1988 For. manufacturers' sales offices, see yellow pages B·1577 
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(516) 737-0099· Telex: 646149· Fax: (516) 737-2550 

(800) 722-0049 (Except N.Y. State) . 

TYPE OF RELAY 

CONTACTS: 

NUMBER 2 1,2,3 

CONFIGURATION FormC lOT) 

VOLTAGE RATING VAC 250 

RATED CURRENT (CONl) A 5 10 

MAKE CURRENT (MAX.) A 10 20 

RATED BREAKING CAPACITY VA 1250 2500 

MATEREIAL AgCu AgCdO+AgCu 

COIL: 

RATED VOL 1 (DC RANGE) (VN) VD( 6. .220 

RATED VOL 1 (AC RANGE) (VN) VAC 6 .. 240 

POWER CONS. AT RA 1 VOL 1 (DC) APPR. W. 1.2 

POWER CONS. AT RAT. VOLlIAC) APPR. VA 2 

OPERATING RANGE AT25°C DC0.75 ... 1.1 VN 
ACO.8 ... 1.1 VN 

DROP·OUT VOlTAGE AT25°C DC: 2': 0.1 VN 
AC: 2': 0.4 VN 

GENERAL DATA: 

MECHANICAL LIFE OP. CYCl 2': 20x 106 

MAX. OPERATING RATE MECHANICAL OP. CYCUH 6000 
FULL LOAD OP. CYCLJH 1000 

OPERATE (PfCK·UP) TIME APPR. MS 10 

DROP·OUTTIME APPR. MS 8 

BOUNCETTIME APPR. MS 3 

AMBIENT TEMPERATURE RANGE °C -40 .. +60 I -45 .. +50 

DIELECTR. STRENGTH (TEST V. AT 50 HZ) VEFF 2500 

INSULATION RESISTANCE Mn 2': 1500 

VDE 0110 VOll RATING GROUP (250 

SOLDER BATH TEMPERATURE MAX.oC -

SOlDER DURATION MAX, SEC 

STANDARD PACKAGE UNIT PIECES 5 

MODIFICATIONS AVAILABLE 
OPEN RELAY - CA, TWIN 
CONTI~~h~ffiNILED 

RELAYS 

2,3 

FormC lOT) 

250 

5 10 

10 20 

1250 2500 

AgCu AgCdO+AgCu 

12 .. 110 

24 .. 220 

2.6 

53 

DC0.75 ... 1.1 VN 
AC 0.8 ... 1.1 VN 

SEE FUU 
DETAIL CAl 

2': 20 x 1Q6 

6000 
1000 

IMPULS3015 

IMPULS 1016 

4 

-40. .+60 I -45 . . +50 

2500 

2': 1500 

C250 

-

-

5 

-

4,5QO 

,sCHIIACN 

CMD/CSD RA 1M I, 2, 7, (3) 

1,2,3 214 3 1,2,3 

FormC lOT) Form C (OT) Form ((OT) 

250 250 250 380 

2 3 5 16 (10) 

10 6 10 40 

500 350 1250 6000 (3800) 

Ag (gold flashed) Ag (gold II) AgCdO AgCdO 

5. .100 6. .220 6. .220 

5 .200 6. .240 6 . .380 

0.04 ... 03 0.9 1.2. .1.6 

0.2 165 2 .. 2.8 

SEEfULL DC0.75 ... 1.1 VN DC0,75 ... I,1 VN 
DETAIL CAl AC: 0.8 ... 1.1 VN AC: 0.8 ... 1.1 VN 

2': 0.1 Vmin DC, 2': 0.05 VN DC: 2': 0.15VN 
AC: 2': 0.4 VN AC: 2': 0.4 VN 

2': 20 x 106 2':IOOxlQ6 2': 20x 106 

6000 6000 6000 
1000 1000 1000 

10 . .30 10 15 

8 .. 25 8 10 

4 2 3 

-45 ... +60 OC -45 .. +70 -45 .. +55 DC: -45 . .+701+60) 
AC -45 .. +60' -45 .. +45 AC: -45 .. +551+45) 

2500 250012000 2500 2500 

2':1500 2': 1500 w 1500 

C250 BI251B60 (250 (380 

- - -

- - -

5 5 5 
TWIN CONTACTS, MAGNE· NEONILED, - TIC LAT~~~T~NILE~ INDICATOR 

8·1580 For manufacturers' sales offices, see yellow pages EEM 1988 
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1995 Pond Rd .• Ronkonkoma, NY 11779 
(516) 737-0099· Telex: 646149· Fax: (516) 737-2550 

(800) 722-0049 (Except N.Y. State) SCHRACK 

1,2,3 2 1 1 2 2 1 1 

FormA (NO) Form C (OT) Form C (On, A (NO), B (NC) Form C (On, A (NO), 8 (NC) Form C (On, A (NO!, 8 (NC) Form C (OT) Form C (OT), A (NO) Form C (OT) 

380 380 250 250 250 125 120 250 250 

16 (10) 25 10 16 12 10 10 125 15 10 6 

40 60 16 25 20 16 10 20 15 10 

6000 (3800) 6000 2000 4000 3000 2000 2000 60 1800 2200 1320 

AgCdO AgCdO AgCdO, Ag (gold flashed) AgCdO, Ag (gold flashed) AgCdO, Ag (gold flashed) AgPd (Gold pl.) AgNi AgCdO 

6.-.. 220 6 .. 220 5110 5110 5110 548 3 .. 110 5110 

6 .. .380 6 .380 6 .. 220 

16 12 0.5 0.5 0.5 0.55 0.5 0.8 

2.8 2.8 16 

DC: 0.75 ... 1.1 VN DC: 0.75 ... 1.1 VN 0.75 ... 1.8VN 0.75 .. 185VN 0.751.9VN 0.75 .. 1.55 VN DC: 0.75 ... 1.3VN 0.75 ... 1.2VN 
AC:0.8 ... 1.1 VN AC: 0.8 ... 11 VN AC:0.B ... 1.15VN 

DC: 2: 0.15VN DC: 2: 0.15VN 2: 0.15 VN 2: 0.15 VN 2:0.l5VN 2: 0.05 VN DC: 2: 0.1 VN 2:0.15VN 
AC: 2:0A VN AC: 2:0.4 VN AC: 2: 0.4 VN 

2:20,1016 2:10,106 2: 20,106 2:20,106 2:20,106 2:20,106 2:10,106 2: 10,106 

6000 6000 72000 72000 

1
72000 

72000 72000 144000 36000 
1000 1000 3000 1200 1800 3000 10800 1000 3600 

15 15 7 9 8 6 ::::: 15 8 

10 15 3 3 3 3 ::::: 10 3 . 
4 3 2 2 2 1 :::::5 1 

DC: -45 ... +70 (+60) DC: -45 ... +65 -40 ... +70 -40 ... +70 -40 ... +70 -25 ... +75 -45 ... +70 -40 ... +55 
AC: -45 .. +55 (+45) AC: -45 ... +60 

2500 2500 2500 4000 4000 1000 1500 2000 

2: 1500 2: 1500 2: 10000 dOOOOOO 2: 1000000 2: 1000000 2: 1500 2: 10000 

C380 C250 stand. B 250, sealed C 250 C250 C250 Ao 125 8250 B250 

260 260 260 250 260 260 

5 5 5 3 5 5 

5 5 25 25 25 25 25 

NEON/LED FORM A CONTACT EALED REillY, 1WIN CONTAGS SEALED RELAY, SEALEDREilIY,1WINCON·TAGS SENSITIVE RELAY, SENSITIVE RELAY, 
NEON/LED MAGNETIC LATCHING SEALED RELAY 

INDICATOR INDICATOR MAGNETICilITCHING MAGNETIC LATCHING MAGNETICilITCHING TWIN CONTACTS FORM A CONTACT .. 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1581 
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(516) 737·0099· Telex: 646149· Fax: (516) 737·2550 

(800) 722·0049 (Except N.Y. State) 

RX2,3 (0,1) Ie ID 

4(2) 8 (4) 1 1 

2A + 2B (2C) 4A+4B(4C) NO DT NO NO DT NC DT 
(NO/NC) NC 

250 120 250 

16 10 40 20112 12 30/10 20 15/5 5 

70 50 50 30/15 15 40/45 25 20/10 10 

4000 2500 2400 12001720 720 ':fJJ1 5000 37501 1250 
2500 1250 

AgCdO (AgSnO) AgNi AgNi, AgCdO, Ag (gold fl.) 

3 ... 60 (48) 3 ... 110 5 ... 110 

0.3 1.3 1.1 

0.7 ... 2.65 VN 0.75 ... 1.3VN 0.75 .1.25VN 

O.IVN ~O.IVN ~O.IVN 

~50xlQ6 ~10xl06 ~IOxl06 

6000 72000 72000 
1000 1000 1200 

20 I 22 ~10 9 

13 ~10 7 

1 4 4 

·50 ... +60 ·45 ... +60/90 ·55 ... +85/105 

3000 750 2000 

~1000 ~ 1000 ~ 10000 

C250 (B 125) A 125/B 60 C250 

260 260 260 

5 5 5 

25(100) 25 

BISTABLE RELAY SEALED RELAY 

SEALED RELAY BUZZER RELAY DUST COVER 
SPADETERM1NALS 

RELAYS 4500 

SCHRACK 

IF ZKUIZLU TYPEOFRELAY 

CONTACTS: 

1 2,4,6 NUMBER 

Form C (DT). A (NO), B (NC) FormC(DD CONFIGURATION 

250 115 220 VAC VOLTAGE RATING 

10 2 5 A RATED CURRENT (CONl) 

15 3 7.5 A MAKE CURRENT (MAX.) 

1200 50 500 VA RATED BREAKING CAPACITY 

AgNi, AgSnO, Ag 
{a-old fiT AoCdO Ag (gold fl.). AgCdO MATERIAL 

COIL: 

3 ... 60 6 ... 110 VDC RATED VOL l (DC RANGE) (VN) 

VAC RATED VOL l (AC RANGE) (VN) 

0.5 0.3 ... 1.2 W POWER CO~S. AT RA l VOL l (DC) 

VA POWER CONS. AT RA l VOL l (AC) 

0.75 ... 1.3VN 0.75 ... 1.3VN AT 25"C OPERATING RANGE 

~O.IVN ~0.05 AT 25"C DROP· OUT VOLTAGE 

GENEWDATA: 

~ lOx 106 ~100xlO6 OP.CYCL. MECHANICAL LIFE 

72000 72000 OP.CYCL.lH MAX. OPERATING RATE MECHANICAL 
1000 3600 OP. CYCL./H FULL LOAD 

~15 . ~15 APPR.MS OPERATE (PICK·UP) TIME 

~10 ~10 APPR. MS DROP·OUTTIME 

~4 ~6 APPR. MS BOUNCE TIME 

·40 ... +80 ·40 ... +75 "C AMBIENT TEMPERATURE RANGE 

2000 500 1 1000 VEFF DIELECTR. STRENGTH (TEST V. AT 50 HZ) 

~100 ~1000 Mn INSULATION RESISTANCE 

C250 B 125 I B250 VDE 0110 VOLT. RATING GROUP 

260 260 MAX.'C SOLDER BATH TEMPERATURE 

5 5 MAX. SEC. SOLDER DURATION 

25(100) 100 PIECES STANDARD PACKAGE UNIT 

SENSITIVE RELAY SENSITIVE RELAY, MODIFICATIONS AVAILABLE 
SEALED RELAY AC RELAY (DIODE RECTIFIED) 

8·1582 For manufacturers' sales offices. see yellow pages EEM 1988 



4500 

1995 Pond Rd .• Ronkonkoma, NY 11779 
(516) 737-0099· Telex: 646149· Fax: (516) 737-2550 
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SCHRACK RElAYS 

AA AAEAlD AAEKUP 
1·2·300 11114 

AIRPAX 

ALLIED TMDO GY·400 

AMER. ZETTLER AZ482 AZ480, 481 AZI309 
AZ483 TECI210 TE(1300 

1400 
AROMAT HC HP 

BOSCH 

CLARE GP3R2 GPIR·il,12 GP3R2 

C·D 301,2,3, AI041 200 
1i,12,23 All 4 

DELTROl 203 20,000 201 2801290 206 

EAGLE/BLISS 22125 

ESSEX/RBM 93 P 93Q 

FUJITSU FRL256 FRL 2631 FRL 250 
264 

GLOBE 2WC 

GRANGER 5X814· 3X7·5X7 5X834· 
821 5X842 

GUARDIAN 1200/1410 1215 1300 1510/1515 

HART GHP 

IDEC RR2PI RY4 RRIB· 
RR3P 2B·3B 

ITT [Takamisawa) RM80 2Z/4ZS ITT·2,4 

KURMAN PAP 

LINE HP·31 MK/MD MKF/MKC SRJ/SRE CRH 

MAGNECRAFT WX88 WX88 W88CPX W78 W388 389 

MIDTEX 155 155 156/158 157 187 

NEC 

OHMITE GPRTPX 

OMRON MK MK MY4 MJ 

PHILIPSI ADVANCE GHB/GHP 39 12 

PHILIPS NA 13 12 

P& B KA KAP/KRPI KClKCP KHP/KHU KUPI KUHP 
KRPA KHC/KHX KUMP 

SIEMENS V23100·V9 V23100·V7 

SIGMA 50F 50RO 50RO 67R 68R 45 
SENS. 

S·D A283 4214/314 B/(281 A283 

RELAYS 4500 

,seRRAC. 

CROSS REFERENCE CHART 

281·313AE 

Tl541 
Tl63 

AZ693 AZ735 AZ735L AZ731 AZ802 AZ3 AZ4 AZ420 
AZ694 AZ732 AZ820 

AZe20 

JR2 DS SP K 

0332 

VP 

603 
6231662 

250 

MS64 

FBR 621 FBR 244 FBR III 

1495 1345 1575 1555 

67DP 

RG RD RE 
! 

RCN 

VB RA, RY, RZ 24,25,26 

OMI OMF SR 

65 76 W67 

190 

MR62 MR31 

G2l113P G2R·212 PV G2V G8P lCI MHS 

GP 

28 27 

RK5W RK5X RKII·Z T82 T90 T7I RIO 

V23027 V23056 V23056 V23037 D2 V23033 V23154 

49 RE 62R/70R 

277 
-
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4500 RELAYS 4500 

SCHRACK 

SCHRACK RELAYS ARE READILY AVAILABLE 
FROM STOCK THROUGHOUT THE U.S. 
AND OFFER MANY UNIQUE ADVANTAGES! 

Schrack Relays are available off-the-shelf from our u.S. 
headquarters in New York, as well as through stocking distributors 
nationwide. Engineering and application assistance is also 
available locally if needed. 

But equally important, when you select a Schrack Relay, 
you get advantages notfound in conventional models. 
For example, the visual indicator is purely mechanical and does 
not incorporate any live components that can burn out or fail. 
It always shows the "real" state {open or closed) of the relay, 
which may not be the case with a lamp or LED. A lamp or LED 
only indicates that there is potential at the coil; in fact, the coil may 
be open or the contacts welded, and a lamp or LED may still light, 
causing erroneous indication. The visual on/off indicator locates 
such faults immediately without having to check individual relays 
and without having to apply an external voltage to the relay coils. 
A built-in orange flag moves with the relay armature and is seen 
through a window in the frosted top face of the dust cover. 
One glance is sufficient to tell you if the relay is working as well as 
the position of the contacts. 

For more information, call or write us: 
We'll try to help, and also give you the name of your nearest 
Schrack distributor. 

Schrack Relays are recognized and/or certified by testing laboratories around the world. 

8., Underwriters 
~ Laboratories ~ Canadian Standards Association 

-S-RELAYS~~ 
SCHRACK NORTH AMERICA, INC. 
1995 Pond Rd .• Ronkonkomo, NY 11779-7209 
(516) 737-0099. Telex: 646149 
Fox: (516) 737-2550 
(800) 722-0049 (Except N.Y. State) 

A VDE 
~ Production monitoring 
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SHARR Solid State Relays 
Op'~oelec~ronics 

Sharp has a wide product line-up, such as multi-channel types suited for high density mounting, DIP type, SIP type, and TO-220 package type as 
solid state relays for medium power control of on-state current ranging from 0.6 to 16A. 

Approved Absolute maximum ratings Electrical characteristics 

Internal by Repetitive Isolation Minimum trigger current . Model connection Features 
overseas 

Package On-state peak off- voltage 
~ No. diagram safety current state voltage (AC) 1FT Vo RL ... standard IT VOAM Viso (mA) 

UL'CsA (Ams) (V) (Vrms) MAX. (V) (0) 

S101002 

jFm~ 
120V line 0 1 280 1,500 25 6 RG= 

OIP g-pin 20kO 

S201002 240V line 0 1 600 1,500 25 6 RG-
20kO 

S101003 !i\Jji 120V line, high noise OIP 8-pin 1 400 1,500 25 6 100 
resistivity (built·in CR) 

S1020S2 :p CJR+ 120V line 0 0 '2 '1 8 400 1,8000 8 12 30 

S202Ds2 I l' 240V line 0 0 
TO-220 4-pin 

'1 8 600 2,000 8 12 30 

S101001 120V line, low-priced 0.6 400 2,500 10 6 -

S2OiD01 

~~ 
240V line, low-priced 0.6 400 2,500 10 6 --
120V line, low-priced 01P16-pin S101002 0.6 600 4,000 to 6 -

- (built-in zero-cross circuit) 

S201002 240V line, low-priced 0.6 600 4,000 10 6 -
(built-in zero-cross circuit) 

S2020S4 :Q~:g:11 240V line 0 0 '1 
5 600 2,000 8 6 30 (built-in zero-cross circuit) TO-220 4-pin 

S10304S 'or 120V line (4 channels) 0 0 3 500 1,800 8 12 30 

S203D4S 
; J OIP 10-pin : ~, 240V line (4 channels) () 0 3 600 2,000 8 12 30 

I)~~~ ~~~al 240V line, 2A control Resin mold type 
S202081 

(8 channels) 
with radiation 2 600 2.500 - - -

fin (8-ch) 

iJi. WI..: I.I~I 240V line, 1 A control Resin mold type 
S201OX1 

~~L31S (16 channels) with radiation 1 600 2,500 - - -
fin (16'ch) 

S1020S1 120V line, high nOise 0 0 2 400 1,800 8 12 30 

S1030S1 

:~ ~mT 
resistivity (built-in r0- O 3 400 1,800 8 12 30 snubber circuit) 

S2020S1 24QV line, high noise 0 () 2 600 2,000 8 12 30 

S2030S1 
resistivity (built-in r0- O SIP 4-pin 

3 600 2,000 8 12 30 snubber circuit) 

S1020S3 
120V line, high noise resis-

() 0 2 400 1,800 8 6 30 

Sto30S3 tivity (built-in zero-cross r0-O 3 400 1,800 8 6 30 e 
S1160S1 :;J &:,.~: 

circuit and snubber circuit) 
0 0 Metal Case 16 400 1,800 8 6 30 E 

0 
0 S2020S3 () 0 2 600 2,000 8 6 30 
~ , .. o-<,_.<~ .. 240V line, high noise resis- r0-O 

SIP 4-pin 
~ S2030S3 tivity (built-in zero-cross 3 600 2,000 8 6 30 
0 
0-

S2160S1 
circuit and snubber circuit) 

Metal Case 16 600 2,500 8 6 30 E 
" ig---Ji 120V line, compact 2-output ;; S116P21 16,3 400 2,000 - - -. (built-in zero-cross circuit) Resin mold type 

:10 
I~WI with radiation 

~ S216P21 ',.,.;!b1L 240V line, compact 2-output fin (2-ch) 16,3 600 4,000 - - -"- (built-in zero-cross circuit) 

S116P41 120V line, 4-outpul 16,5 

~~~~,I (built-in snubber circuit) Resin mold type 3,3 
400 1,500 10 6 30 

1 __ r f_.J I., with radiation 
S216P41 I""-f""-t-' 240V line, 4-output fin (4-ch) 16,3 600 4,000 15 6 30 (built-in snubber circuit) 3,3 

mJ 
120V line, compact 

S101S01 low-priced, high rush 0 0 1,5 400 4,000 15 6 30 
current resistant type 

240V line, compact 
S201S01 low-priced, high rush 1,5 600 4,000 15 6 30 

1 2 34 current resistant type 

q 120V line, compact 

S101S02 low-priced, high rush 0 0 1,5 400 4,000 15 6 30 current resistant type 
(built-in zero-cross circuit) 

240V line, compact 

S201S02 low-priced, high rush 
1,5 600 4,000 15 6 30 current resistant type 

CHC._ (built-in zero-cross circuit) 

120V line, compact low-
SIP 4-pin 

S101S03 

ID]J 
priced, built-in input 0 0 1,5 400 4,000 15 6 30 resistor, high rush 
current resistant type 

240V line, compact low-

S201S03 priced, built-in input 
1,5 600 4,000 15 6 30 I 2 34 resistor, high rush 

current resistant type 

120V line, compact low· 
priced, built-in input 

S101S04 

.~ 
resistor, high rush 0 0 1,5 400 4,000 15 6 30 
current resistant type 
(built-in zero-cross circuit) 

240V line, compact low· 
priced, built-in input 

S201S04 resistor, high rush 1,5 600 4,000 15 6 30 
-Zooo-c'''' current resistant type 

cotc,,;, (built-in zero-cross circuit) 

"2 Lead forming type IS also available. 

~. , ~.>. ... : 
"' .... 

8101002 
(8201002) 

~~ 
/"' 8102082 

(8202·082, 8202084) 

8101801 

(8101802 - 4) 
8201801-4 

~ .,,,00 

8103048 
(8203048) 

8102081 

(
8102083) 
8202081 
8202083 

8103081 

(
8103083) 
8203081 
8203083 

SHARP ELECTRONICS CORP., Micro Electronics Div., Sharp Plaza, Mahwah, NJ 07430-2135 0 201/529-8757 0 Telex: 426903 (SHARPAM MAWA) 0 Fax: 201/529-8759 
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4500 RELAYS 4500 

~~SILICON POWER CUBE 

SOLID STATE AC POWER RELAYS 
UL Recognized/CSA Certified 

FEATURES: 

• SPC's Inverse-Parallel SCR 
Power Hybrid Technology pro
vides highly efficient thermal 
management for greatly 
increased cyclic life. 

• High performance/low cost cir
cuit design. 

• Logic compatible inputs. 

• "Zero voltage", phase control
lable "random switching", and 
peak switching versions. 

• High voltage (1200 Vpk) ver
sions for 480 VRMS service. 

• Industry standard "hockey 
puck" package. 

• 4000 VRMS optical isolation. 

Model Number Output Current Rating Output Voltage Rating AC Switching Mode 
Amps (RMS) VRMS PRV (Input) 

4S0010SP 10 
4S0025SP 25 

Zero Voltage 4S0045SP 50 lS0-530 1200 
4S00S0SP SO 

(4-32 VOC Input) 

4S00110SP 110 
4S0Al0SP 10 
4S0A25SP 25 

Zero Voltage 4S0A45SP 50 lS0-530 1200 
4S0ASOSP SO 

(90-140 VAC Input) 

4S0All0SP 110 
240010SP 10 
240025SP 25 

Zero Voltage 240D45SP 50 24-2S0 600 
2400S0SP SO 

(3-32 VDC Input) 

2400110SP 110 
240010-10SP 10 
240025-10SP 25 Random 

I- 240045-10SP 50 24-2S0 600 (Phase Controllable) 
:l 

2400S0-10SP SO (3.5-26 VDC Input) 0.. 
I- 240D110-10SP 110 :l 
0 240Al0SP 10 
a: 240A25SP 25 u 

240A45SP 50 24-2S0 600 Zero Voltage 
(fJ 

(90-2S0 VAC Input) 
240ASOSP SO 
240A110SP 110 
120D10SP 10 
120025SP 25 

Zero Voltage 120045SP 50 24-140 400 
1200S0SP SO 

(3-32 VOC Input) 

1200110SP 110 
120Al0SP 10 
120A25SP 25 

Zero Voltage 120A45SP 50 24-140 400 
120ASOSP SO 

(90-2S0 VAC Input) 

120All0SP 110 
120010-10SP 10 
120025-10SP 25 Random 
120045-10SP 50 24-140 400 (Phase Controllable) 
1 200S0-1 OSP SO (3.5-26 VDC Input) 
1200110-10SP 110 
MR240010 10 Zero Voltage 

I- MR240025 25 24-2S0 600 (3-32 VDC Input) :l 
0.. MR240Al0 10 Zero Voltage I-
:l MR240A25 25 (90-2S0 VAC Input) 
0 

MR120010 10 Zero Voltage U 
<I: MR120025 25 24-140 400 (3-32 VOC Input) 
a: MR120Al0 10 Zero Voltage I-

MR120A25 25 (90-2S0 VAC Input) 

SILICON POWER CUBE CORP. 
6015 OBISPO AVE. / LONG BEACH, CA 90805 I TEL: 213-634-9390 I FAX: 213-630-5338 
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4500 RELAYS 4500 

~~SILICON POWER CUBE 

SPECIAL PURPOSE SOLID STATE AC POWER RELAYS 
Output Current Output Voltage 

Model Number Rating Rating 
Amps (RMS) VRMS 

w 25DR1D 25 en 
40DR1D 40 0 24-2S0 

~en 25DR2D 25 
::J~ 40DR2D 40 
D.-l 

200R1D -lD. 20 24-2S0 «w 
(30:: 200R2D 
w 25R2SSD 25 24-2S0 D. 
en 40R2SSD 40 

BOARD LEVEL SOLID STATE RELAYS 
TO-116 DIP and 4-pin SIP pack
ages employing thick film hybrid 
circuitry_ Includes AC and DC 
switching versions from signal 
level to 1 amp output, with switch
ing speeds as low as 1 "sec_ 
Three industry standard encap
sulated PCB mount packages with 
AC output current ratings of 2.5 to 
4 amps. Featuring 4000 Vrms op
tical isolation, logic compatible 3-
32 Vdc input range, and either 
zero crossing or random phase 
control/able turn-on. BOARD LEVEL RELAYS 

PRV 

600 

600 

500 

Type AC Switching Mode 

Zero Voltage 
Dual 
SSR Random 

Quad Zero Voltage 
SSR Random 

Soft Start/Stop 

SPECIAL PURPOSE RELAYS 

Input Specifications Output/Load Ratings (max.) 

Current 
Part Number Voltage (VDC) (mA at 5V) Current Voltage AC/DC 

040-1 3.S-10 20 SOmA 50V pk AC or DC 

041-1, -2, -2H 4-12 15 0.75A 140,2S0VRMS AC 

D42E-2' 3.5-15 S 1A 2S0VRMS AC 

D42E-11, N/A 5'* 1A 2S0VRMS AC 

D42E-4' 3-32 10 1A 2S0VRMS AC 

S42V-2' 3.5-15 S 1A 2S0VRMS AC 

S42V-11, N/A 5'* 1A 2S0VRMS AC 

S42V-4' 3-32 10 1A 2S0VRMS AC 

043-1, -2 3.S-12 15 500mA, 250mA 60V,250V DC 

S322 SP 3.5-S.0 22 2.5A 2S0VRMS AC 

MP240D3SP 3-32 1 3A 2S0VRMS AC 

MP240D4SP 3-32 1 4A 2S0VRMS AC 

, Add "H" suffix to PIN for 600V pk output voltage rating 
** Guaranteed turn-on at SmA dc. No internal current limiting or regulation. 

"""'* Part numbers shown are zero switching versions. Add suffix N for random turn-on. 

100-250 AMP POWER SCR/DIODE MODULES-M80 SERIES 
FEATURES: 
• Seven Standard Circuit Configurations Available. 

• High Terminal to Base Isolation of 2500V RMS. 

• SCR Output Ratings of up to 180 Amps. 

• Rectifier Output Ratings of up to 250 Amps. 

• UL Recognized (File No. E 72446) 

SILICON POWER CUBE CORP. 
6015 OBISPO AVE. / LONG BEACH, CA 90805 / TEL: 213-634-9390 / FAX: 213-630-5338 
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~~SILICON POWER CUBE 

25-100 AMP POWER 
SCR/DIODE MODULES 
M25/M50 SERIES 
FEATURES 

• Eight Standard Circuit Configurations Available. 
• Ultra-High Surge Current Capabilities Assures 

Long Lifetime and Reliable Performance. 
• 2500VAC RMS Terminal-to-Base lisolation. 
• Proprietary SPC Unitized Power Circuit Struc

tures Result in Very Efficient Thermal Manage
ment for Greatly Extended Cyclic Life. 

• UL Component Recognition (File No. E72445). 
• Available in standard 120VAC, 240VAC, 320VAC, 

440VAC, and 480VAC Ratings (Higher voltages 
are available. Consult Factory.) 

35-100 AMP POWER 
DIODE MODULES 
M25/M50 SERIES 
FEATURES 

• Seven Standard Diode Circuits are Available
Single-Phase Bridge; 3-Phase Bridge; Diode 
Doubler; Center Tap Common Cathode; Center 
Tap Common Anode; 3-Phase Common Cathode 
Half Wave Bridge and 3-Phase Common Anode 
Half Wave Bridge. 

• SPC's Unique Unitized Power Rectifier Struc
tures Provide Highly Efficient Thermal Manage
ment for Vastly Expanded Cyclic Lifetime. 

• High Terminal-to-Base Isolation of 2500VAC 
RMS 

• UL Component Recognition (File No. E72445). 

25-90 AMP POWER 
SCR/DIODE MODULES 
F18 SERIES 
FEATURES 

• Thirteen Standard Module Configurations Avail
able. 

• Standard Voltages of 200 Volts to 1400 Volts. 
Average Device Current Output Ratings of 25 
Amps to 90 Amps. 

• Ultra-High Surge Current Capabilities. 
• SPC's Rugged Unitized Power Circuit Structures 

Afford Optimally Efficient Thermal Management 
to Assure Extended Cyclic Life and Reliability. 

• UL Component Recognition (File No. E72445). 
• 2500VAC RMS Terminal-to-Base Isolation. 
• All Units Are 100% Tested at Both 25°C and 

125°C Temperature Levels-for Assured Quality. 
• Available with Isolation Barriers 

SILICON POWER CUBE CORP. 
6015 OBISPO AVE. / LONG BEACH, CA 90805 / TEL: 213-634-9390 / FAX: 213-630-5338 
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SOLID STATE TIMER 
TIME DELAY RELAYS 

TUDSeries 
o Direct Reading Switches 
o LED Indication 
00.1 to 9990 Seconds or Minutes 
o Range Selector Switch 
o 3 Modes Operation in One Unit 
010 Amps Output Contacts, DPDT 
o Panel Mount Kit Available 

TO Series 
o Switch Setable Time Delay 
00.1 Seconds to over 2.8 Hours 
• LED Indication 
o All Modes of Operation 
o 10 Amps Output Contacts 
o Panel Mount Kit Available 

PR Series 
o Low Cost 
o All Modes of Operation 
o Popular Operating Voltage 
050 Milliseconds to 8 Minutes 
o Panel Mount Kit Available 

ER Series 
• Surface Mount 
o On board Adjust, Fixed, External 
• 0.1 Second to over 8 Hours 
o Encapsulated Circuitry 
03 Modes of Operation 
010 Amps Output Contacts 

OR Series 
oLow Cost 
o Open Construction 
o Onboard Adjust, Fixed, External 
050 Milliseconds to 5 Minutes 
03 Modes of Operation 
010 Amps Output Contacts 

UNIVERSAL TIMERS 

TMV8000 Series 
o Operates: 19 to 288 volts AC, DC 
o Adj ustable: 0.1 to 8 Minutes 
o Totally Solid State 
o Encapsu lated 
·2 Terminal Series Connection 

~
CMV8000series 
o Unique Conduit Mounting 

'. 0 Operates: 19 to 288 volts AC, DC 
o Adjustable: 0.1 to 8 Minutes 
o Encapsulated Circuitry 
• 2 Wire Series Connection 

TOU Series 
02 Universal Voltages 
o Delays from 0.1 to 2.8 Hours 
o Switch Set able Delays 
o Totally Solid Statel to"'O"~,~ula,,.ul 
• 2 Terminal Series Connection 

HVAC CONTROLS 

TA/TL Series 
• Lockout Timer 
o Prevents Rapid Recycling 

of Compressor 
• Low Voltage Protection 
o Totally Solid Statel Encapsulated 
o No Contact or Chatter 

DTSSeries 
o DEFROST TIMER 
• Accumulates Compressor Run 

Times 
• Time and Temperature Terminate 
o Knob Adjustable or Pin Select

able Time Intervals 
o Reduced Test Times 

OTO Series 
o DEFROST TIMER 
o Low Cost Open Construction 
• Accumulates Compressor Run 

Times 
• Time and Temperature Terminate 
• Knob Adjustable or Pin Select

able Time Intervals 
o Reduced Test Times 

OTR Series 
o DEFROST TIMER 
o Includes All Relays to Operate 

Fan, Reversing Valve, Heat Relay 
o Multiple Interval Selection 
• Accumulates Compressor Run 

Times 
• Time and Temperature Terminate 
o Reduced TestTimes 

CTSeries 
o FAN DELAY 
o Increases Efficiency by Providing 

an OFF delay for Circulating Fan 
o Also Used for Sequencing 

(ON and OFF) Electric Heat 
Elements 

01 to 600 Seconds Fixed 

TLV Series 0 LOW VOLTAGE I 
SHORT CYCLE PROTECTION 

• Disconnects Compressor on Low 
Voltage 

o Provides Random Starting 
o Prevents Rapid Cycling 

Relay or Solid State Output 
Available in Plug Type Model 

TAC Series 
o Random Start or Sequencing 
o Bypass Timing 
o Anti-Short Cycle 
o Part Winding Start 
050 Milliseconds to 10 Minutes 
o UL Recogn ized for Anti-Chatter 

t-j' TOS/COSSerles 
. o ISOLATOR 

... '. ..... ...... 0 Replaces Relay and Transformer 
Combination 

" 0 1500 Volts RMS Isolation 
) 0 Rated at 1 Ampere Steady 

",' State 
o Totally Solid Statel I 

TIMING MODULES 

TS Series 
o All Operating Modes Available 
050 Milliseconds to 10 Minutes 
o Fixed, External Adjust (optional 

add-on adjustment module) 
o Totally Solid State 
o Encapsulated Circuit 

TSDSeries 
o All Operating Modes Available 
o Digital Circuitry 
o Delays to 166 Hours 
o Fixed, Adjustable (shown with 

VR adjustment module) 
o Encapsulated 
o Totally Solid State 

RS Series 
RECYCLE TIMER SSAC offers a 

number of recycling timers: knob 
adjustable, switch setable, fixed 
and external. Solid State or Relay 
outputs. Contact SSAC by phone 
or letter. 

HIGH POWER 
TH Series 
o Analog Circuitry 
o Up to 20 Amps steady state, 

200 inrush 0 0.1 to 600 Seconds 
o External Adjust, Fixed or 

VR add-on Adjustment Module 
o Totally Solid Statel 

THDSeries 
• Digital Circuitry 
o Up to 20 Amps Steady State, 

200 Inrush 00.1 Sec t016 Hours 

o External Adjust, Fixed, or 
VR add-on Adjustment Module 

o Totally Solid Statel Encapsu 

OPTO ISOLATION 

tSO-TtMERS 
ISO-Timers offer an unusual 
feature; inputs are electrically 
isolated from the output by means 
of optically coupled circuits. The 
input may be operated from a 
completely separate source than 
that of the load (output) source. 

o Digital and Analog Circuits 
o All Modes of Operation 
o A Variety of Encapsulated 

Packages 
o 1500 Volts RMS Isolation 

FREE Controls Catalog SSAC incorporated 
Solid State Timers, Time Delay Relays, 

HVAC Timers and Controls, Relays, Flashers, 
Liquid Level Controls, Vending Controls, and more. 

368 pages of product, applications, terms, 
and other useful information_ 

Telephone (315) 638-1300 

Telex 64-6221 • FAX (315) 638-0333 

P_O. Box 1000 Baldwinsville, NY 13027 

EEM 1988 For manufacturers' sales offices, see yellow pages e0 1589 
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SCIENTIFIC TECHNOLOGIES INCORPORATED 
® 

ELECTRIC 
POWER MONITOR 

FLASHERS 

PHASE SEQUENCE 
INDICATORS . 

SPECIFICATIONS 
INPUT VOLTAGE: 115 VRMS line to neu
tral ± 5.8 VRMS, 400 Hz ± 20 Hz, 3 
phases plus neutral, phase sequence 
A-B-C (pins 1, 2, 3 & 8) 
NORMAL OUTPUT: 28 VDC ± 2.8V, 4.5 to 
5.0 AMP max. (pin 5), voltage regulation 
and ripple: 10% and lV peak-to-peak max. 
ALARM OUTPUT: 28 VDC nominal, 1.8 to 
2.0 AMP max. (pin 7) 
RESET SWITCH: Customer will supply a 
momentary normally open switch to permit 
normal operation when the switch is acti
vated providing none of the fault conditions 
exist and the input voltage is applied 
(switch across pins 6 & 4) 
MATERIAL AND FINISH: Housing is alumi
num with black anodized finish. 
OPERATING TEMP. RANGE: O°C to + 85°C 
DIELECTRIC STRENGTH: 1250V, 60 Hz 
between contacts and case and between 
isolated circuits 
VIBRATION: 5 to 55 CPS with DA of .06 in 
along any axis. 

FEATURES: 
• High reliability 
• Rugged 
• Hermetically sealed 
• Compact and lightweight 
• Solid state and relay outputs 
• Long life 

SPECIFICATIONS 
SOLID STATE FLASHER 
INPUT VOLTAGE: 18 to 32 VDC 
POWER CONSUMPTION: 3 Watts (Not 
Including Lamp Power). 
FLASHER OUTPUT: 200 ma, 500 ma, 
2 AMP, or 5 AMP Lamp or Relay Load. 
OUTPUT POLARITY: Positive or Negative 
Types. 
NOT DAMAGED BY REVERSE POLARITY. 
FLASHING RATES: AS SPECIFIED. 
ON:OFF RATIOS ARE: AS SPECIFIED 
OPERATING TEMPERATURE RANGE: 
-55 C to + 71 C. 
OPERATING LIFE EXPECTANCY: 10,000 
Hours Min. 
SHOCK: 100 G's for 11 Milliseconds 
VIBRATION: 10 G's at 10 to 500 CPS. 
HERMETICALLY SEALED. 

DESCRIPTION 
A unique passive element circuit within the 
housing allows the indicator to illuminate 
only when the phase sequence of power 
being monitored is A-B-C. The phase 
sequence indicator will not illuminate when 
anyone or more of the power inputs are 
opened or if the phase sequence is C-B-A. 

SPECIFICATIONS 
POWER CONSUMPTION: 2 watts 
OPERATING TEMPERATURE: -55 to + 125 C 
WEIGHT: 2 ounces 

SHOCK: 20G'S for 11 MS 
FAULT CONDITIONS: The monitor will 
supply the alarm output when any of the fol
lowing conditions exist: 
OVER/UNDER VOLTAGE SENSOR; Volt
age is above 126.5 VAC ± 1.5V or below 
105.5 VAC ± 1.5V across anyone or more 
of the phases with respect to neutra.1. 
PHASE SENSOR: Improper phase 
sequence (C-B-A) or if anyone phase is 
open with the remaining phases closed. 
FREQUENCY SENSOR: Frequency is 
above 420 Hz + 0 Hzl-5 Hz or below 380 
Hz + 5 HzI-O Hz 
VOLTAGE DROP: Anyone or more of the 
phases drop to 95 VAC, the voltage regula
tion and ripple will be 10% and 1 volt 
peak-to-peak max. Anyone or more of the 
phases drop to 80 VAC, the voltage regula
tion and ripple will be 30% and 3 volt 
peak-to-peak max. Anyone phase is open 
while these conditions exist, the voltage 
regulation and ripple will be 30% and 6 volt 
peak-to-peak max. 

MOUNTING: Stud or Flange. 
SOLDER HOOK TEMINALS. 
WEIGHT: 4 Ounces Nominal. 
VOLTAGE DROP: 1.5 Volts Maximum. 

RELAY TYPE FLASHER 
INPUT VOLTAGE: 18 to 32 VDC . 
POWER CONSUMPTION: 4 watts 
(not including lamp power). 
FLASHER OUTPUT: 500 ma, 2 AMp, 
5 AMp, lamp or relay load. 
CONTACTS ARE S.P.S.T. normally open. 
NOT DAMAGED BY REVERSE POLARITY. 
FLASHING RATES: AS SPECIFIED. 
ON: OFF RATIOS ARE: AS SPECIFIED 
OPERATING TEMPERATURE RANGE: 
-55 C to + 71 C. 
OPERATING LIFE EXPECTANCY: 500,000 
cycles 
minimum at rated load. 
SHOCK: 15 G's for 11 milliseconds. 
VIBRATION: 10 G's at 10 to 500 CPS 
UNIT: Hermetically sealed. 
MOUNTING: Studs or flange. 
SOLDER HOOK TERMINALS. 
WEIGHT: 8 ounces nominal. 

The indicator will provide trouble-free 
instantaneous indication with no warm-up 
time required. The units are potted in an 
aluminum housing with no moving parts. 
Designed to meet severe environmental 
requirements of military applications. 

MOUNTING: 5/8 inch dia. hole, panel thickness to 3(4 inch 
LEADS: 18 inches long, teflon insulated 
HOUSING MATERIAL: aluminum, black anodized 
FREQUENCY AND VOLTAGE: per customer specifications 
INDICATOR: lights up when all input leads are energized and phase sequence is A-B-C 

CONTROL COMPONENTS DIVISION 9520 Black Mountain Road, San Diego, CA 92126-4507 USA 
Phone 800/826-5053 (Continental U.S. except CAl 619/566-7680 FAX: 6191549-9691 TELEX: 9105951797 STIIRIN 
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RELAYS 4500 

SCIENTIFIC TECHNOLOGIES INCORPORATED 
® 

PHASE 
SEQUENCE RELAYS 

FEATURES 
• Designed for use in severe environmental 

conditions 
• Automatic monitoring of phase sequence 
• Solid state sensing circuit 
• Hermetically sealed 
• light weight, small size 
• Many voltages and frequency combina

tion available 

TIME DELAY 
RELAYS 

SPECIFICATIONS 
Relay picks up when all input terminals are energized and phase sequence is A-B-C. 
Relay drops out if one or more power leads are grounded, opened or if the phase sequence 
is C-B-A. 
POWER CONSUMPTION: 10 watts maximum. 
OPERATING TEMPERATURE: -55 C + 71 C 
CONTACT RATINGS: (Per MIL-C-5757) 

28VDC Resistive (Form C) 

2AMP 2.0 AMPS 
3AMP 3.0 AMPS 

10AMP 10.0 AMPS 

Inductive 

1.0AMPS 
1.0AMPS 
5.0 AMPS 

115 VAC Resistive (Form A&B) Resistive (Form C) 

2AMP 2.0 AMPS 0.2 AMPS 
3AMP 3.0 AMPS 0.2 AMPS 

10AMP 10.0 AMPS 2.0 AMPS 

VIBRATION: 10 G's to 500 Hz. 
SHOCK: 30 G's for 11 milliseconds stud mount. 

100 G's for 11 milliseconds flange mount. 
SEAL: Hermetically sealed. 
CONTACT RESISTANCE: .08 ohm maximum. 
INSULATION RESISTANCE: 100 megohms minimum between terminals and case, between 
open contacts. 
DIELECTRIC STRENGTH: 1000 Vrms 60 Hz, between terminals and CASE; 500 Vrms 
60 Hz, between open contacts. 
LIFE: 100,000 operations minimum. 
WEIGHT: 11 ounces maximum. 
Relays per MIL-R-5757. 
Environmental testing per MIL-E-5272. 
Test methods per MIL-STD-202. 
Marking per MIL-STD-130. 

FEATURES 
• Solid state sensing circuit 
• Transient protected 
• 2 amp, 3 amp, and 10 amp relay contacts, dpdt. 
• Hermetically sealed. 
• light weight (3.5 to 9 oz). 
• Choice of 3 operating modes. 
• Designed for use in severe environmental conditions. 

SPECIFICATIONS 
INPUT VOLTAGE: 18 to 32 vdc 
POWER REQUIREMENTS AT 28 VDC: 5 watts max, 2 amp relays 

6.5 watts max, 10 amp relays 
TEMPERATURE RANGE: -65 F to + 185 F 
VIBRATION: 20 G's, 10 to 2000 Hz 
SHOCK: 100 G's for 11 milliseconds 
CONTACTS: DPDT 
LIFE: 100,000 cycles minimum at rated load 
DROP-OUT TIME: 10 milliseconds max. 
DROP-OUT VOLTAGE: 1 volt min. 
PULL-IN VOLTAGE: 18 volts max. 
INSULATION RESISTANCE: 100 megohms min. 
DIELECTRIC STRENGTH: 500 volts 60 Hz case to terminals and across open contacts 
CONTACT RATING: 
2 amp & 3 amp unit: 2 amp & 3 amp resistive at 32 vdc 

1 amp inductive at 32 vdc 
10 amp unit: 10 amp resistive at 28 vdc or 115 vac 

5 amp inductive at 28 vdc or 115 vac 
CONTACT RESISTANCE: 0.050 ohms at rated current 
RESET-TIME: 0.050 sec. max. 
TRANSIENT PROTECTION: Will not be damaged by transients per Mil-Std-704 
INTERNAL RELAYS: Per MIL-R-5757 

CONTROL COMPONENTS DIVISION 9520 Black Mountain Road, San Diego, CA 92126-4507 USA 
Phone 800/826-5053 (Continental U.S. except CAl 619/566-7680 FAX: 619/549-9691 TELEX: 9105951797 STI IRIN 

EEM 1988 For manufacturers' sales offices, see yellow pages 8-1591 



4500 RELAYS 4500 

Struthers-Dunn ... 
when you need the right relay, 

at the right price, right on time. 

No relay application is more special 
than your own. And when the specs are 
strict, the deadline is tight, and reliable 
performance is mandatory, it pays to 
see a specialist. Nobody can match 
Struthers-Dunn for experience, service 
and a selection to meet your every 
cost/performance requirement. 

A. Hi-Rei Industrial Relays. Complete 
line of plug-in relays from low level to 
10 amp for general purpose, timing, 
latching, sequencing and over/under
voltage switching. Polycarbonate hous
ings with either 12- or 14-pin industrial
style sockets and plugs. AC or DC coils. 

B. Compact, General Purpose/Time 
Delay Plug-In Relays. Quality, cost-effi
cient relays with plug-in, solder and 
fast-on terminals with rectangular or 
octal base; 1, 3, 5, 10, 15, or 20 amp; 1, 2, 
3 or 4 poles; AC or DC coils; open or 
enclosed. Time delay relays are avail
able in the same configurations and 
ratings. Available time delays range 
from .1 sec to 300 sec. Various timing 
functions available. 

8-1592 

Type A314 

Type 276 

C. Reversing Contactors. Definite pur
pose contactors for up to 7% HP motor 
loads. With mechanical and electrical 
interlocks (the latter is optional). Suit
able for industrial door control and 
many similar applications. UL listed 
and CSA certified versions available as 
standard. 

D. Aerospace/Military Relays. Her
metically sealed relays in both mini
ature and power types as well as time 
delay versions to meet most applicable 
Mil specs. Low level to 25 amp; 1 to 6 
PDT; AC or DC operation. 

E. Miniature PC Board Relays. High
performance relays from low level to 30 
amp for PC board mounting in indus
trial/commercial applications. Sealed 
and flux-tight enclosures, with contacts 
from 1 Form A to 2 Form C. AC or DC 

Jype A275 

Type 277 

coil. UL recognized, CSA certified, TV-5 
ratings and VDE spacing; 

F. Reed Relays. Miniature and standard 
size reed relays in DIP, SIP and end pin 
termination packages with .100" and 
.150" grid spacing. U.L. recognized or 
Mil approved. Mercury-wetted reed con
tact relays available in PC and plug-in 
mounting models for long-life, no
bounce switching. To industrial or Mil 
specs. 

All Available Locally From Your Reli
able SoD Distributor. All the most popu
lar Struthers-Dunn relays are immedi
ately available from the shelves of more 
than 100 S-D distributors across the 
country. For the name of the S-D dis
tributor or representative near you (and 
a copy of our comprehensive catalog), 
just call or write. 

STRUTHERS-DUNN" INC. 
A subsidiary of Nytronics, Inc. 
Lambs Rd., Pitman, NJ 08071-0901 Tel. 609-589-7500 
TWX 510-686-7510 FAX (24 HRS.) 609-589-2619 
Right relay, right price, right on time! 

For manufacturers' sales offices, see yellow pages EEM 1988 
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4500 RELAYS 

LlD~~~~~~ft;?UNN'INC. RELAY DIVISION 
Lambs Rd., Pitman, N.J. 08071-0901 
Tel. 609-589-7500 TWX 510-686-7510 
FAX (24 HRS.) 609-589-2619 

4500 

GENERAL PURPOSE PLUG-IN RELAYS SENSITIVE PLUG-IN RELAYS 

SERIES 219 C281 A283 A314 284 292 392 112XAXPGF 

FEATURES • Up to 6 poles ·2 or 4 poles • Up to 3 poles • Octal plug-in or • 4 poles • Up to 3 poles • Up to 3 poles • One pole 
• Polycarbonate • Polycarbonate • Open styles open style • Polycarbonate • Polycarbonate • Polycarbonate • Polycarbonate 

cover cover • Polycarbonate • Up to 3 poles cover cover cover cover 
• Optional • Optional cover styles • Polycarbonate • Optional • Optional • Optional • 12 pin plug-in 

i nd icator lam p indicator lamp • Optional flange cover indicator lamp indicator lamp indicator lamp • AC or DC coils 
• Optional manual • Optional manual mountings • Optional • Optional manual • Optional manual • Optional manual 

actuator actuator • Optional indicator lamp actuator actuator actuator 
• 12 pin or 14 • Optional flange indicator lamp • Optional manual • Optional flange • Octal plug 

pin plug mounting • Optional manual actuator mountings • DC coil only 
actuator • DC coil only 

APPROXIMATE 2.59 x 1.47 1.11 x .85 1.531 x 1.41 1.375 x 1.375 1.5x1.937 1.531 x 1.41 1.375 x 1.375 2.625 x 1.03 
DIMENSIONS x 2.625/3.06 x 1.36 x 1.91 x 2.25 x 1.875 x 1.91 x 2.25 x 2.594 
(inches) 

CONTACT 2/4 Form C 2 Form C 1 Form C 1 Form C 4Form C 1 Form C 1 Form C Horm C 
ARRANGEMENT 6 Form A & B 4 Form C 2 Form C 2 Form C 2 Form C 2 Form C 

Combined 3 Form C 3 Form C 3 Form C 3 Form C 

CONTACT AC-CO-O AG AG AG AG-CO-O AG AG AG 
MATERIAL AG-CD-O AG-CD-O AG-CD-O 

AG-PA 

CONTACT RATING 10A at 28VDC 1 to 10Amp at 5N1OA at 28VDC 5N1OA at 28VDC lOA at 28VOC 5A at 2BVDC 5A at 2BVDC 2A at 28VDC 
or 125VAC 2BVDC or or 240VAC or 240VAC or 240VAC or 120VAC or 120VAC or 120VAC 

12DVAC 1A at 240VAC 

COIL VOLTAGE 6-240VAC 6-22DVAC 6-240VAC 6-24DVAC 6-24DVAC 15VDC to 15VDC to 1VAC to 225VAC 
6-125VDC 6-110VDC 6-125VDC 6-125VDC 6-125VDC 144VDC 144VDC .OBVOC to 21 VDC 

min. 

NOMINAL COIL 5VA-AC 1.2VA-AC 2-2. 75VA-AC 2.1VA-AC 3.4VA-AC 125MW 125MW 200MW.-AC 
POWER 1.BW-DC 1.2W-DC 1.2W-DC 1.2W-DC 1.2/1.9W-OC per pole per pole (approx.) 

13MW-DC 
(approx.) 

MOUNTING Plug-in PC Mount Panel Mount Panel Mount Plug-in Panel Mount Plug-in Plug-in 
Plug-in Plug-in Plug-in Plug-in 

SOCKETS Screw term. Screw term. Screw term. Screw term. Screw term. Screw term. Screw term. Screw term. 
Quick Connect Solder term. Solder term. Solder term. Solder term. Solder term. Solder term. 
Studs PC term. PC term. PC term. PC term. 

Quick Connect Quick Connect Quick Connect 

APPROVALS UL. CSA UL. CSA UL. CSA UL. CSA UL UL UL UL 

ENGtNEERING' SPECIFICATION DATA SUBJECT TO CHANGE. CONTACT FACTORY FOR INFORMATION. 
FOR DETAILS ON STRUTHERS-DUNN DtSTRIBUTOR-STOCKED RELAYS, REQUEST CATALOG C/1010. 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1593 
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.~~L~/~UNN.INC. RELAY DIVISION 
Lambs Rd., Pitman, N.J. 08071·0901 
Tel. 609·589·7500 TWX 510-686-7510 
FAX (24 HRS.) 609-589-2619 

TIME DELAY PLUG-IN RELAYS 

SERIES 236 237 T219 282 286 287 306 

FEATURES • High quality • High quality • High quality • Knob • Low cost • Economical • 4 poles, lOA 
• Versatile • Versatile • Versatile adjustable '1,2, or 3 ·1, 2, or 3 • Square base 
• Delay-an- • Delay-an- • Delay-an- • 4 poles, 3A poles poles • Transient 

operate release operate • Inverse • Transient • Transient protection 
• Delay-an- polarity protection protection • Inverse 

release protection • Inverse • Inverse polarity 
·0.2 sec. • Miniature polarity polarity protection 

to 24 hr. • Delay-an- protection protection • Delay-an-
operate • Delay-an- • Delay-an- operate 

operate release 

APPROXIMATE 1.469 x 2.625 1.469 x 2.625 1.469 x 2.625 1.109 x .859 1.531 x 1.41 I.S31 x 1.41 I.S x 1.94 
DIMENSIONS x 4.06 x 4.06 x 4.06 x 2.2S0 x 1.91 x 1.91 x 1.88 
(inches) (excl. knob) (excl. knob) (excl. knob) (excl. knob) 

CONTACT !Form A & 2 Form C lFormA& 2 Form C !Form C 1 Form C 4 Form C 
ARRANGEMENT 2 Form C 2 Form C or 4 Form C 2 Form C 2 Form C 

2 Form C 3 Form C 3 Form C 

CONTACT lOA at 28VDC lOA at 28VDC lOA at 28VDC 3A, SA, lOA at SAI10A at 28DC SAI10A at 28DC lOA at 28DC 
RATING or 12SVAC or 12SVAC or 12SVAC 28VDC or 240AC or 240AC or 240AC 

or 120VAC 

MODE OF Delay on Delay on Delay on Delay on Delay on Delay on Delay on 
OPERATION operate release operate, Delay operate operate release operate 

on release 

DELAY TIME 0.2 to 200 sec. 0.2 to 200 sec. 2.S sec. 0.1 to 300 sec. 0.1 to 300 sec. 0.1 to 300 sec. 0.1 to 300 sec. 
to 36 hrs. 

TYPE OF • Potentiometer • Potentiometer • Potentiometer • Potentiometer • Potentiometer • Potentiometer • Potentiometer 
CONTROL adjustable adjustable adjustable adjustable adjustable adjustable adjustable 

• External • External • External • External • External • External • External 
resistor resistor resistor resistor resistor resistor resistor 
adjustable adjustable adjustable adjustable adjustable adjustable adjustable 

• Fixed • Fixed • Fixed • Fixed • Fixed • Fixed • Fixed 

REPEATABILITY ±5% ±5% ±2% ±3% ±3~1o ±3% ±3% 

TEMPERATURE O'C to + 50'C D'C to +SO'C O'C to +SO'C -10'C to -10'C to -1O'C to AC: 
RANGE + 70'C + 70'C +70'C -1O"1+45'C 

DC: 
-10"1+ 70'C 

INPUT 24-120VAC 24-120VAC 24-120VACIDC 12-120VAC 12-240VAC 12-240VAC 24-120VAC 
VOLTAGE 24-12SVDC 24-12SVDC 12-120VDC 12-125VDC 12-12SVDC 12-125VDC 

MOUNTING 12 pin socket 12 pin socket 12 pin socket Socket with Screw term. Screw term. Socket mount 
solder, PC or Solder term. Solder term. with screw 
wire wrap term. PC term. PC term. term. or rear 

Quick connect Quick connect connect 
terminals 

APPROVALS UL UL UL UL 

ENGINEERING SPECIFICATION DATA SUBJECT TO CHANGE, CONTACT FACTORY FOR INFORMATION . 
.. OR DETAILS ON STRUTHERS-DUNN DISTRIBUTOR-STOCKED RELAYS, REQUEST CATALOG Cll0l0. 

8-1594 For manufacturers' sales offices, see yellow pages 

4500 

326 327 

'1,2, or • Low cost 
3 poles '1, 2, or 3 

• Low cost poles 
• Octal plug • Transient 
• Transient protection 

protection • Inverse 
• Inverse polarity 

polarity protection 
protection • Delay-an-

• Delay-an- release 
operate 

1.38 x 1.38 1.38 x 1.38 
x 3 x 3 
(excl. knob) (excl. knob) 

1 Form C !Form C 
2 Form C 2 Form C 
3 Form C 3 Form C 

lOA at 28DC lOA at 28DC 
or 240AC or 240AC 

Delay on Delay on 
operate release 

0.1 to 300 sec. 0.1 to 300 sec. 

• Potentiometer • Potentiometer 
adjustable adjustable 

• External • External 
resistor resistor 
adjustable 

• Fixed 
adjustable 

• Fixed 

±3% ±3% ' 

-10'C to -1O'C to 
+70'C + 70'C 

12-240VAC 12-240VAC 
12-125VDC 12-125VDC 

Socket mount Socket mount 

UL UL 

EEM 1988 



4500 RELAYS 

13:a~~~~~~fiJ?UNN.INC. RELAY DIVISION 
Lambs Rd., Pitman, N.J. 08071-0901 
Tel. 609-589-7500 lWX 510-686-7510 
FAX (24 HRS.) 609-589-2619 

GENERAL PURPOSE PC BOARD REED RELAYS 
POWER RELAYS RELAYS 

REVERSING 
CONTACTORS 

• (; III III ~ I ~ --I -,. 
< Ii! i I 

SERIES 298 300 425 276 277 MRR-O MRRQ MR30Y/ 275 375 MR35Y 

FEATURES • Up to 3 poles • 2 poles • Up to 3 poles • Sealed or • AC or DC • Dual in line • Single in line • End to end • Small size • Molded block 
• Poly carbonate • Polycarbonate • Perm unsealed coils epoxy epoxy terminals • Mechnical construction 

cover cover magnet ARC types ·10 KV surge molded molded • Epoxy interlock • Mechanical 
• 8mm spacing • 8mm spacing blow-out • Polarized coil resistance • Up to 2 poles • Optional molded • Optional interlock 
• Coil-contacts (optional) 0.1 grid • 8mm VDE • Optional supressor • Optional electrical • Up to 4 load 

• Optional ·5KV surge spacing supressor diode supressor interlocks contacts per 
quick resistance diode diode .250 quick coil .250 
connect • 4mm VDE conn. term. quick conn. 
terminals spacing term. 

• Optional aux. 
contact 
(form C) 

APPR OXIMATE 1.375 x 1.5 1.375 x 1.5 2.5 x 3.25 .5 x .787 1.14 x 0.5 0.3 x 0.275 0.26 x 0.25 AO/.55 x 2.88 x 2.19 2.81 x 3.25 
DIMENSIONS x 1.875 x 1.875 x 2.5 x .394 x 1.024 x .0.75 x .0.75 .312 x .95 x 3.38 x 4.65 
(inches) 

CONTACT Harm C 2 form C 1. 2. 3 form A 1 form A 2 form A 1 form A Harm A 1 form A 3 N.D.D.M. 3 N.O.D.M. or 
ARRANGEMENT 2 form C 1. 2. 3 form B or or Horm B Horm B 1 form B contacts 4 N.D.D.M 

3 form C 1. 2. 3 form C Harm C 2 form C 2form A 2 form A per coil contacts/coil 
1 form C 1 form C 

2 form C 

CONTACT AG-CD-O AG-CD-O AG-CD-O AG AG -- -- -- -- --
MATERIAL 

CONTACT 20A-28VDC 20A-28VDC 30A at 28VDC 7-10A at 5A-l/10HP 100V Max 100V Max 200V Max. 1 HP/15A- 1.5HP to 
RATING to 277VAC to 277VAC to 240VAC 30VDC at 30VDC. 500MA Max 500MA Max 5HP 120AC 7.5HP from 

5A-600VAC 5A-600VAC lOA at 600VAC 240VAC. 240VAC 10VA Max 10VA Max 500MA Max. C 1 HP/l0A- 120V 10 to 
1/10HP to 10VA Max 240AC 600V 30 
at 120VAC (form AlB 2HP/l0A-

only) 240AC 
1 HP/5A-
600AC 

COIL VOLTAGE 6-240VAC 6-240VAC 6-480VAC 3V OCTO AC: 6-120V 5-24VDC 5-24VDC S-24VDC 6-240VAC 12-600VAC 
6-2S0VDC 6-2S0VDC 6-120VDC 24VDC DC: 3-11OV 12-120VDC 

NO.MINAL 3 AVA-AC 3 AVA-AC 9.8/11 VA-AC O.2W AC: O.9VA -- -- -- 17VA-AC 10VA-AC 
COIL POWER 1.SW-DC 1.SW-DC 2/4W-DC DC: 0.S3W 4.6W-DC (S2VA in rush) 

TEMP. RANGE -- -- -- -40°CI -40°CI -20°CI - 20°CI -55'CI -- --
+ 70'C + 70'C +10S'C +10S'C +SSOC 

TERMINAL -- -- -- -- -- 0.1 GRID 0.1 GRID MR30Y .1 -- --
SPACING GRID 

MR35Y .15 
GRID 

MOUNTING Panel Mount Panel Mount Panel Mount PC Mount PC Mount PC Mount PC Mount PC Mount Panel Mount Panel Mount 
Plug-in 

APPROVALS UL, CSA (pend) tiL, CSA (pend) UL, CSA tiL. CSA UL, CSA -- -- -- tiL, CSA UL 

~~~I~~i!\~sGg~N . ,.!~ I DATA s~~~~~~t~~9.E~~~~E·~~~R~~y~~~~9~~~!~~~;~~G"C/;010~· 
FOR DETAILS ON STRUTHERS-DUNN MINIATUREvpnCRELA~~~- CATALOG PC/200. 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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• Solenoid 
connector 

• Screw term. 
• Optional aux. 

contacts 
• Mechanical 

interlock 

5.25 x 4A3 
x 3 

3 N.O.D.M. 
contacts/coil 

--

lHP to 7.5HP 
from 120VAC 
to 600 VAC 
30A-
120/240AC 
15A-600VAC 

12-600VAC 
12-230VDC 

22VA-AC 
lOW-DC 

--

--

Panel Mount 

tiL 

8·1595 
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MIL-SPEC ELECTROMECHANICAL RELAYS 
• All built in accordance with Mil-R-6106 
• Available with or without flanges, studs and track mounting 
• Track and socket assemblies available 
• Coil suppression available 

Contact Operatel Shock 
to Mil Rating Coil Ratingl Release (minGs) 

RELAY DIVISION 
Lambs Rd., Pitman, N.J. 08071·0901 
Tel. 609·589·7500 TWX 510·686·7510 
FAX (24 HRS.) 609·589·2619 

Rated 
Vibration 

Spec: (Amps) Frequency (ms. max) 'track·mounted (min.Gs) 

FCA 6106/19 25 6V/DC 10110 200 30 
12V/DC 10110 200 30 

Series 28V/DC 10110 200 30 

1 PDT 48V/DC 10110 200 30 

FCA 125 115V/400 15/50 200 30 
115V/50 400 20/50 200 30 

2 PDT MS27401 10 6V/DC 10/10 200 50' 30 
FCA 210 6106/1 12V/DC 10110 200 50 30 

(1rack 28V/DC 10110 200 50 30 
mount) 48V/DC 10/10 200 50 30 

115V/400 15/50 200 50 30 
115V/50 400 20/50 200 50 30 

30 

3POT MS27743 25 6V/DC 10/10 200 30 
FCA 325 12V/DC 10/10 200 30 

28V/DC 10110 200 30 
FCAC 325 6106/13 48V/DC 10110 200 30 

(2 amp 115V/400 15/50 200 30 
aux cont.) 115V/50 400 20/50 200 30 

4 PDT MS27400 10 6V/DC 10/10 200 50' 30 
FCA 410 6106/2 12V/DC 10110 200 50 20 

(track 28V/DC 10110 200 50 30 
mount) 48VIDC 10/10 200 50 30 

115VI400 15150 200 50 30 
115V/50 400 20150 200 50 30 

6 PDT 610618 10 6VIDC 10110 50 20 
FCA 610 12VIDC 10/10 50 20 

28VIDC 10110 50 20 
48VIDC 10110 50 20 
115VI400 15150 50 20 
115V/50 400 20/50 50 20 

FCB 6106127 5 6V/DC 414 200 50' 30 
6106/21 12VIDC 

Series (Track 28VIDC 

2 PDT mount) 48V/DC 

FCB 210 

3 PDT 6106/29 10 6V/DC 616 200 50' 30 
FCB 310 6106124 12V/DC 

(Track 28V/DC 
mount) 48V/DC 

4 PDT 6106128 5 6VIDC 6/6 200 50' 30 
FCB 410 6106122 12VIDC 

(Track 28V/DC 
mount) 48V/DC 

FCAL 6106120 25 6V/DC 15115 200 30 
12VIDC 15115 

Series 28V/DC 15115 

1 PDT 1151400 20120 

FCAL 125 

2 PDT MS27744 10 6V/DC 15/15 200 50' 30 
FCAL 210 (61061 12V/DC 15115 

50,36) 28V/DC 15115 
1151400 20120 

3 PDT 25 6VIDC 15115 200 30 
FCAL 325 MS27742 12VIDC 15115 

28V/DC 15115 
FCACL 325 6106/13 1151400 20120 

4 PDT MS27745 10 6V/DC 15115 200 30 
FCAL 410 (61061 12VIDC 15115 

51) 28VIDC 15115 
1151400 20120 

FC MS25273 10 281DC 20/20 50 10 
MS25323 115/400 25150 

Series Mil·R· 115150·60 25150 

2 PDT 5757 

FC-402 

4 PDT Mil·R· 
FC·4 575717 2 26.51DC 10115 100 15 
FC-400 5757115 5 281DC 20120 50 10 

1151400 25150 
115150·60 25150 

FC-404 5757118 10 281DC 20120 50 10 
1151400 25150 
115150·60 25150 

6 PDT 
FC-406 5757116 5 281DC 20120 50 10 

1151400 25150 50 10 
115150·60 25150 50 10 

FC-6 575711 2 26.5DC 15115 100 15 

ENGINEERING SPECIFICATION DATA SUBJECT TO CHANGE. CONTACT FACTORY FOR INFORMATION. 
FOR DETAILS ON STRUTHERS-DUNN DISTRIBUTOR-STOCKED RELAYS, REQUEST CATALOG C11010. 

20' 

20' 

20' 
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.~~~~~EUNN'INC. RELAY DIVISION 
Lambs Rd., Pitman, N.J. 08071-0901 
Tel. 609-589-7500 TWX 510-686-7510 
FAX (24 HRS.) 609-589-2619 

MIL-SPEC TIME DELAY RELAYS 
- Delay on Operate or Delay on Release-

Fixed (F) and/or Adjustable (A) and/or Programmable 
- .05 to 600 sec. timing range (.10 to 300 sec. for TDA Series) 

Contact Recycle Shock 

~~I~r.'c. Rating Coil Ratlngl Times (min. Vibration 
(Amps) Frequency (ms.) Gs) (min.Gs) 

TOA 837261 10 28V/DC 50 100 20 
1,2,3,4, 

Series 18,19,27 

2 PDT (F) 

TOB 837261 150 MA 20V/DC 10 100 10 

Series 
24,25 (ss output) 

1 PST 
(F) (A) 

TOe 837261 10 28V/DC 10 200 30 

Series 
30,31 

2 PDT 
(A) 

TOO 837261 10 28V/DC 10 200 30 

Series 
28,29 

2 PDT 
(F) (A) 

TOE 83726 10 28V/DC 10 200 30 

Series 
4 PDT 
(F) (A) 

TOF 83726 25 28V/DC 10 200 30 

Series 
3 PDT 
(F) (A) 

TOG 83726 10 28V/DC 10 50 20 

Series 
SPDT 
(F) 

MIL-SPEC REED RELAYS 

OIP* 835161 Form I VA 
1,2 lA I 10 [5/6V/DC] 11.5 50 20 

2A I 10 12V/DC 1/.5 50 20 
18 I 10 24V/DC .51.5 50 20 
lC I 3 212.5 50 20 

SIP 83516/3 lA 10 [5/6V/DC] 11.5 50 20 
18 10 12V/DC 

24V/DC .51.5 50 20 

Mercury 83407/3 Form [4.5V/DC] 3/3 20 4 
1 A, 2A, 3A (2A) 

Wetted Form 12V/DC 3/3 20 4 
lC,2C(IA) 

'Latched versions also available [ ]-applies to all contact ratings 

MIL-SPEC SENSORS 
- VS, CS, FS Series for Voltage/Current/Frequency 
Struthers-Dunn custom designs and manufactures a range of Mil-Spec sensors that monitor 
AC and DC circuits and detect and signal when the parameters of voltage, current or 
frequency deviate from the required nominal range. These sensors use Struthers-Dunn Mil
approved relays or timers, and are available in models ranging from 1 PDT low level with reed 
contacts, to 4-pole 10A or 3-pole 25A. Magnetic latching relays are available for all contact 
arrangements. Enclosures are hermetically sealed, with terminals for socket plug-in, circuit 
board mounting or solder hooks. For detailed information, contact Struthers-Dunn. 

MIL-SPEC QPL LISTING 
MS25267 MS25325 MS27709 MIL-R-6106/5 
MS25268 MS25327 MS27743 MIL-R-6106/25 
MS25269 MS25329 MS27744 MIL-R-6106/35 
MS25270 MS25917 MS27745 MIL-R-83407 
MS25271 MS25918 MIL-R-5757 MIL-R-83516 
MS25272 MS25919 MIL-R-6106 MIL-R-83726 
MS25273 MS27400 MIL-R-6106/3 
MS25323 MS27401 MIL-R-610B/4 

ENGINEERING SPECIFICATION DATA SUBJECT TO CHANGE. CONTACT FACTORY FOR INFORMATION. 
FOR DETAILS ON STRUTHERS-DUNN DISTRIBUTOR-STOCKED RELAYS, REQUEST CATALOG C/1010. 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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SERIES 

411 

4110 

4110D 

411T 

412 

412D 

412DD 

412T 

431 

4310 

4310D 

431T 

432 

432D 

432DD 

432T 

421 (!J 
Z 

4210 I 
() 

4210D ~ 
() 

420/422 ;:: 
w 
Z 

420D/422D ~ 
:2 

420DD/422DD 

SERIES 

212 

SERIES 

712 

712D 

712TN 

732 
w 
> 
;:: 

732D (jj 
z 

732TN w 
(/) 

720/722 ",:I: 

720D1722D ~~ 

RELAYS 

"','"..TELEDYNE RELAYS 
Military TO-5 Relays 

CONTACT DATA COIL DATA 

MAX. RATING NOMINAL NOMINAL ARRANGEMENT (AMPS @ 28 VDC) VOLTAGE (VDC) RESISTANCE (ll) 

1 FORMC 1 5,6,9, 12, 18, 26.5 63, 125,280, 
500, 1130,2000 

1 FORMC 1 5,6, 9, 12, 18, 26.5 
63, 125,280, 
500, 1130, 2000 

1 FORMC 1 5, 6, 9, 12, 18, 26.5 
50,98,280, 
500, 1130,2000 

1 FORMC 1 5,6,9, 12, 18, 26.5 63, 125,280, 
500, 1130, 2000 

2FORMC 1 5,6, 9, 12, 18, 26.5 5Q, 98, 220, 
390,880, 1560 

2FORMC 1 5,6,9, 12, 18, 26.5 
50,98,220, 
390, 880, 1560 

2FORMC 1 5,6,9, 12, 18, 26.5 38,78,220, 
390, 880, 1560 

2FORMC 1 5,6,9, 12, 18, 26.5 50,98,220, 
390,880, 1560 

1 FORMC 1 
5,6,9, 12, 18, 125,255,630, 1025,2300, 
26.5,32,40 4000,6500, 11000 

1 FORMC 1 
5,6,9, 12, 18, 125,255,630, 1025, 2300, 
26.5,32,40 4000,6500, 11000 

1 FORMC 1 
5,6,9, 12, 18, 100,200,630,1025,2300, 
26.5,32,40 4000,6500, 11000 

1 FORMC 1 
5,6,9, 12, 18, 125,255,630, 1025, 2300, 
26.5,32,40 4000,6500, 11000 

2FORMC 1 
5,6,9, 12, 18, 100,200,400,850, 1600, 
26.5,36,48 3300,6500, 11000 

2FORMC 1 
5,6,9, 12, 18, 100,200,400,850, 1600, 
26.5,36,48 3300,6500, 11000 

2FORMC 1 
5,6,9, 12, 18, 64, 125,400,850, 1600, 
26.5,36,48 3300,6500, 11000 

2FORMC 1 
5,6,9, 12, 18, 100,200,400, 850, 1600, 
26.5,36,48 3300,6500, 11000 

1 FORMC 0.5 5,6,9, 12, 18, 26.5 61,120,280, 
500, 1130,2000 

61,120,280, 
1 FORM C 0.5 5,6,9,12,18,26.5 

SOD, 1130,2000 

1 FORMC 0.5 5,6,9, 12, 18, 26.5 48,97,280, 
SOD, 1130,2000 

61,120,280, 
2FORMC 1 5,6,9, 12, 18, 26.5 500, 1130,2000 

61, 120,280, 
2 FORM C 1 5,6,9,12,18,26.5 SOD, 1130,2000 

48,97.280, 
2 FORM C 1 5,6,9, 12, 18, 26.5 SOD, 1130,2000 

NOMINAL OPERATING 
POWER (mW) 

AT RATED VDC 

300 

300 

300 

300 

450 

450 

450 

450 

150 

150 

150 

150 

200 

200 

200 

200 

290 

290 

290 

290 

290 

290 

High Current (2 Amperes) Military TO-5 Relays 

CONTACT DATA 

ARRANGEMENT 

2FORMC 

MAX. RATING 
(AMPS @ 28 VDC) 

2 

NOMINAL 
VOLTAGE (VDC) 

5,12,26.5 

COIL DATA 

NOMINAL 
RESISTANCE (ll) 

28,200,800 

NOMINAL OPERATING 
POWER (mW) 

AT RATEDVDC 

820 

Commercial/Industrial TO-5 Relays 

CONTACT DATA COIL DATA 

APPLICABLE 
MIL SPEC. 

SHEET MIL -R-

3901617 

39016/23 

39016/24 

28776/5 

39016/9 

39016/15 

39016/20 

28776/1 

39016/10 

39016/25 

39016/26 

2877614 

39016/11 

39016/16 

39016/21 

2877613 

39016/8 

39016/27 

39016/28 

39016/12 

39016/29 

39016/30 

APPLICABLE 
MIL SPEC. 

SHEET MIL -R-

MAX. RATING NOMINAL NOMINAL NOMINAL OPERATING 
ARRANGEMENT (AMPS @ 28 VDC) VOLTAGE (VDC) RESISTANCE (ll) POWER (mW) 

AT RATED VDC 

2FORMC 1 5, 6,9, 12, 18, 26.5 50,98,220,390, 880, 1560 450 

2FORMC 1 5, 6, 9, 12, 18,26.5 50,98,220,390,880, 1560 450 

2FORMC 1 5, 6, 9, 12, 18, 26.5 50, 98, 220, 390, 880, 1560 450 

2FORMC 1 5, 6, 9, 12, 18, 26.5 100,200,400, 850, 1600,3300 200 

2FORMC 1 5, 6, 9, 12, 18, 26.5 100,200,400,850, 1600,3300 200 

2FORMC 1 5, 6, 9, 12, 18, 26.5 100,200,400,850, 1600,3300 200 

2FORMC 1 5, 6, 9, 12, 18,26.5 61,120,280,500,1130,2000 290 

2FORMC 1 5,6,9, 12, 18,26.5 61,120,280,500,1130,2000 290 

'~"'TELEDYNE RELAYS 
12525 Daphne Ave., Hawthorne, California 90250· Telephone (213) 777-0077 
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Centigrid® Military Relays 
- General purpose 114 Series 
- Sensitive 134 Series 

The Centigrid® 114 Series relays are subminiature, hermeti- force/mass ratios for excellent resistance to environmental 
cally sealed, armature relays featuring low profile, .275" extremes. Gold plated precious metal contacts assure reliable 
(6.99mm) high by .370" (9.4mm) square, with .100" grid spaced switching of loads from dry circuit to 1 ampere. Contact geom-
terminals. The sensitive 134 Series is .375" (9.5mm) high and etry and low intercontact capacitance provide RF switching 
features ultra-low coil power dissipation. Both Centigrids® capability well into the UHF spectrum. The 114 Series and 134 
feature all-welded construction, hermetic sealing, and high Series are qualified to L, M and P levels of MIL-R-39016. 

SERIES 

114 

1140 

11400 

134 

1340 

13400 

CONTACT DATA COIL DATA 

ARRANGEMENT 

2FORMC 

2FORMC 

2FORMC 

2FORMC 

2FORMC 

2FORMC 

MAX. RATING NOMINAL NOMINAL 
(AMPS ri' 28 VDC) VOLTAGE RESISTANCE 

1 5,6,9, 12, 18, 26.5 50,98,220, 
390,880, 1560 

1 5,6,9, 12, 18, 26.5 50,98,220, 
390, 8BO, 1560 

1 5,6, 9, 12, 18, 26.5 39,78,220, 
390,880, 1560 

5,6,9,12,18,26-5, 
100,200,400, 800, 

1 1600,3200,6500, 
36,48 11000 

5,6,9, 12, 18, 26.5, 100,200,400,800, 

1 36,48 1600,3200,6500, 
11000 

5,6,9, 12, 18, 26.5, 64, 125, 400, 80D, 

1 36,48 1600,3200,6500, 
11000 

CMOS Compatible 
Centigrid® Military Relays 

NOMINAL OPERATING 
POWER (mW) 

AT RATED VDC 

450 

450 

450 

200 

200 

200 

- CMOS compatible general purpose 116C Series 
CMOS compatible sensitive 136C Series 

- CMOS compatible magnetic latching 122C Series 

APPLICABLE 
MIL SPEC. 

SHEET MIL -R-

39016117 

39016118 

39016/19 

39016/41 

39016/42 

39016/43 

CMOS compatible Centigrid® relays are subminiature, epitaxial type diodes for coil suppression, zener diodes to pro-
hermetically sealed, armature relays capable of being directly tect the MOSFET gate inputs, and N-channel enhancement-
driven by most IC logic families. Their low profile height and mode MOSFET chips. The 122C, which incorporates the same 
.100" grid spaced terminals, which precludes the need for interface circuitry as the 116C and 136C, is a magnetic latching 
spreader pads, make them ideal for applications where relay which is actuated by a short duration voltage pulse. The 
extreme packaging density and/or close PC board spacing are magnetic "memory" of this device precludes the need for con-
required. The 116C and 136C Series are qualified to Land M stant bias and or battery backup in the event of system power 
levels of MIL-R-28776 and incorporate internal silicon planar failure. 

CONTACT DATA COIL DATA 
APPLICABLE 

SERIES MAX. RATING NOMINAL NOMINAL NOMINAL OPERATING MIL SPEC. 
ARRANGEMENT (AMPS (4 28 VDC) VOLTAGE (V DC) RESISTANCE In) POWER (mW) SHEET MIL -R-

AT RATEDVDC 

116C 2FORMC 1 5,6,9, 12, 18, 26.5 39, 78, 220, 390, 
450 28776/6 

880,1560 

136C 2 FORM C 1 5,6, 9, 12, 18, 26.5 100,200,400,800, 
200 28776/7 

1600,3200 

122C 2 FORM C 1 5,6,9, 12, 18, 26.5 48, 120,280,500, 
335 -

1130,2000 

",r--TELEDYNE RELAYS 
12525 Daphne Ave., Hawthorne, California 90250· Telephone (213) 777-0077 

Detailed speCifications on any of our products or a complete catalog are available on request. 
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Surface Mount 
Centigrid® Military Style Relays 

• General purpose S114 Series 
• Sensitive S134 Series 

Teledyne Relays' S114 and S134 Series are subminiature, reflow processes. The basic design and internal construction 
hermetically sealed, surface mountable relays, which com- are identical to the 114 & 134 Series Centigrid® relays (as 
bine the proven reliability of the Centigrid® Series relays with described on Page 2) and meet the requirements of 
pre-tinned leads specifically formed in compliance with MIL-R-39016. 
MIL-STD-454 to make them ideal for all types of surface mount 

CONTACT OATA COILOATA 

SERIES MAX. RATING NOMINAL NOMINAL NOMINAL OPERATING 
ARRANGEMENT (AMPS @ 28 VOC) VOLTAGE RESISTANCE (11) POWER (mW) 

AT RATED VDC 

8114 2FORMC 1 5,6,9, 12, 18,26.5 50,98,220,390,880, 1560 450 

8114D 2FORMC 1 5, 6, 9, 12, 18, 26.5 50,98,220,390,880, 1560 450 

8114DD 2FORMC 1 5,6,9, 12, 18,26.5 39, 78, 220, 390, 880, 1560 450 

8134 2FORMC 1 
5,6,9, 12, 18,26.5, 100, 200, 400, 800, 1600, 3200, 

200 
36,48 6500,11000 

8134D 2 FORM C 1 
5, 6, 9, 12, 18, 26.5, 100, 200, 400, 800, 1600, 3200, 

200 
36,48 6500,11000 

813400 2FORMC 1 
5, 6, 9, 12, 18, 26.5, 64, 125, 400, 800, 1600, 3200, 

200 
36,48 6500,11000 

Low Cost 172 Series 
Centigrid® Commercial/Industrial Relays 

Low cost commercial versions of the DPDT MIL qualified ing of loads from dry circuit to 1 ampere. Contact geometry and 
Centigrid® relays. Hermetic sealing, all welded construction, low intercontact capacitance provide RF switching capability 
and gold plated precious metal contacts assure reliable switch- well into the UHF spectrum. 

GENERIC 172-5 172-12 172-26 PART 1720-5 1720-12 1720-26 NUMBERS 

Coil Voltage (VDC) I Nom. 5.0 12.0 26.5 

I Max. 5.8 16.0 32.0 

Coil Resistance (ohms ± 20%) 64 400 1600 

Pick-up Voltage (VDC, max.) Pulse Operation 3.8 9.0 18.0 

Coil Operating Power at Nominal Voltage (Milliwatts) 405 360 440 

Oiode P.I.V. (VOC, min.) 1720 100 

Negative coil transient (VOC, max.) 1720 2.0 

,i""TELEDYNE RELAYS 
12525 Daphne Ave., Hawthorne, California 90250· Telephone (213) 777-0077 

4500 
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High Environmental Military Style TO-5 Relays 

Designed to withstand severe environ- CONTACT DATA COIL DATA 

mental conditions of shock, vibration, or SERIES MAX, RATING NOMINAL NOMINAL NOMINAL OPERATING 
ARRANGEMENT (AMPS@ 28 VDG) VOLTAGE (VDC) RESISTANCE (ll) POWER (mW) 

elevated temperature in excess of nor- ATRATEDVDC 
mal military specification levels. The 412H 2FORMC 1 5,6,9, 12, 18, 26.5 50,98,220,390,880, 450 1560 
following versions are available, all 

50, eo, 160, 30Q, 600, 
of which meet other requirements of 412K 2FORMC 1 5,6,9, 12, 18, 26.5 1350 500 
MIL-R-39016: 412V 2FORMC 1 5,6,9, 12, 18, 26.5 50,70, 155,235,610, 525 412H Serlea- High Temperature (200'C) 1130 

m~ ~:~::::~::~ ~~~~M~O(~~t:!~·~~~o Hz) ~~ 2FORMC 1 5,6,9, 12, 18, 26.5 100,200,400,850, 
200 1600,3300 

432H Serlea- High Temperature (200'C) 80,120,240,480,950, 432V Serleo- High Vibration (380 g's @ 200 Hz) 432V i!l 2FORMC 1 5,6,9, 12, 18, 26.5 1900 370 
422H Serlea-Hlgh Temperature (200'C) 

61,120,280,500, 1130, 422K Series-High Shock (2000 g's/0.5ma) 422H g 2 FORM C 1 5,6,9, 12, 18, 26.5 2000 290 
I--- 'I 

61, 120, 280, 500, 1130, 422K ~ 2FORMC 1 5,6,9, 12, 18,26,5 2000 290 

RF Relays 
• RF120 Series Military Style Centigrid® Relays 
• RF170 Series Commercial Centigrid® Relays 

The RF120 and RF170 Series relays are subminiature, her- Teledyne Relays' superior all-welded construction, proven 
metically sealed Centigrid® relays featuring extremely low magnetic-latching deSign, and high force/mass ratios for rug-
intercontact capacitance that have been optimized to provide gedness .and performance stability in severe environments. 
exceptional RF performance over the full UHF spectrum. Gold plated precious metal contacts ensure reliable DC switch-
These Series combine microwave switching capability with ing from low-level to '12 amp, as well as low, stable insertion loss. 

CONTACT DATA TYPICAL RF DATA AT 1 GHZ COIL DATA 
SERIES MAX. RATING INTERCONTACT ISOL, INS. LOSS NOMINAL NOMINAL NOMINAL 

ARRANGEMENT CAPACITANCE VSWR VOLTAGE RESISTANCE POWER (AMPS @ 28 VDGi (pF. TYP.) (dB) (dB) (VDC) (n) (mW) 

~ 2 FORM C 0.5 0.02 45 .15 1.10:1 5. 6, 9, 12, 18, 26.5 61. 120, 280. 500, 290 
RF170 1130,2000 

'''''TELEDYNE RELAYS 
12525 Daphne Ave., Hawthorne, California 90250· Telephone (213) 777-0077 

Detailed specifications on any of our products or a complete catalog are available on request. 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1601 



4500 RELAYS 4500 

'~TELEDYNE SOLID STATE 
Military Solid State Remote Power Controllers 

Note: All military solid state remote power controllers are built in accordance with MIL-R-28750 
utilizing the test methods and procedures of MIL-STD-883 and MIL-M-38510. 

M85C·2AS/M33C·1NS - Remote Power Controllers (RPC) 

Short Circuit Protected - True Output Status Feedback - Optically Isolated 

• Integrated Short·Clrcuit/Current Overload Protection 
Protects Unit and System Wiring 

• True Output Status Feedback 

• TTL/CMOS Logic Compatible Input 

• Low ON Resistance Power FET Output 

• Fast Switching Speed 

• Meets 28 VDC MIL·STD·704 Surge and Spike 
Requirements 

OUTPUT STATUS 
STATE PIN 

OFF LOW 

ON HIGH 

STATUS PIN TRUTH TABLE 

MAXIMUM 
TELEDYNE CONTINUOUS MAXIMUM MAXIMUM 

PART OUTPUT LOAD ON 
NO. VOLTAGE CURRENT RESISTANCE 

M85C-2AS 60VDC 2.1 A 0.150 

M33C-1NS 60VDC 5.0 A 0.100 

RPC OUTPUT RATINGS 

Remote power controllers incorporate a solid state relay 
with output status feedback, and short circuit and cur· 
rent overload protection. 

SHORT CIRCUIT PROTECTION 

Teledyne Solid State has developed a revolutionary 
technique to provide the RPC with integrated short cir
cuit protection. This short-circuit protection is provid
ed whether switching into a dead short or shorting the 
relay while under load. In either case, the unit will sense 
the short·circuit conditon and shut down. The RPC will 
then block the short-circuit condition indefinitely until 
the short is removed and the unit is reset by cycling 
the input control or the output voltage. 

TRUE OUTPUT STATUS FEEDBACK 

In addition to short circuit protection, the RPC features 
an output status pin which provides feedback on the 
true power controller output state. Unlike elec
tromechanical relays which employ an isolated set of 
auxiliary contacts, the output status indicates that the 
output section is ON and conducting current. This out· 
put status feedback feature provides the unit with a 
unique built-in·test capability. A high level on the status 
pin indicates the output is ON. A low level indicates the 
output is in the non-conducting state. 

SHORT CIRCUIT TRIP STATUS 

Additional models of the M85C and M33C families are 
available with short circuit trip status instead of true 
output status. Please contact the factory for additional 
information on these models. 

4!Jtr"TELEDYNE SOLID STATE 
A DIvIsIon of 'RIIedyne Relays 

12525 Daphne Ave., Hawthorne, California 90250 • Telephone (213) 777-0077 
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Military Solid State Power Controllers 

Note: All military solid state power controllers and relays are built in accordance 
with MIL-R-28750 utilizing the test methods and procedures of MIL-STD-883 
and MIL-M-38510. 

M90FS·2/M85FS/M33C DC Power Controllers 

Short Circuit Protected - Optically Isolated - Power FET Output 

MAXIMUM 
TELEDYNE OUTPUT MAXIMUM MAXIMUM 

PART BLOCKING ON RESISTANCE LOAD 
NUMBER VOLTAGE (100 mA, 8S0C) CURRENT (2S0C) 

M90FS-2 SO VDC 0.300 1.0 A 

MS5FS-2 SO VDC 0.300 1.35 A 

MS5FS-2A SO VDC 0.150 2.1 A 

M33C-1N 80 VDC 0.100 5.0 A 

M33C-1 80 VDC 0.100 10.0 A 

• 3.8 to 32 VDC Input Control Range 

• Meets 28 VDC MIL-STD·704 Surge and Spike 
Requirement!! 

These DC Power Controllers incorporate the short 
circuit and current overload protection features of our 
Remote Power Controllers. 

The M85FS series is housed in a metal DIP package 
which maximizes heat dissipation. 

The M90FS-2 is housed in a low profile 
Centrigrid'" package which conserves space in high 
density packaging applications. 

The M33C series is housed in a military style, low 
profile, 22 pin metal DIP package. Available without 
mounting flanges (M33C-1 N). 

MILITARY SOLID STATE RELAYS 

M85F/M90F Series - Power FET AC/DC Hybrids - Optically Isolated 
Radiation Tested - High Speed 

• TTL/CMOS Logic Compatible Input 

• 3.8 to 32 VDC Input Control Range 

• Meets MIL-STD-704 Surge and 
Spike Requirements 

Patent Pending 

TELEDYNE 
PART 

NUMBER 

M90F-1 

M90F·2 

M91F·1 

M91F·2 

M8SF-1 

M85F-2 

MS6F-1 

MS6F-2 

M93F-1 

M93F-2 

M92F-1 

M92F-2 

M92F-3 

MS5VF-1 

MS5VF-2 

MS5F-2A 

MAXIMUM 
OUTPUT 

BLOCKING ON RESISTANCE 
VOLTAGE TYP. (OHMS) 

SO VDC 0.60 

SO VDC 0.30 

±SO Vpk 1.2 

±SO Vpk 0.60 

SO VDC 0.60 

SO VDC 0.30 

±SO Vpk 1.2 

±SO Vpk 0.60 

100 VDC 4.0 

400 VDC 25.0 

±400 Vpk 50.0 

±200 Vpk 20.0 

± 100 Vpk S.O 

SO VDC 0.60 

SO VDC 0.30 

SO VDC 0.15 

'1If'"TELEDYNE SOLID STATE 
A DIvision of 1i9Iedyne Relays 

12525 Daphne Ave., Hawthorne, California 90250 • Telephone (213) 777-0077 

MAXIMUM 
LOAD 

CURRENT (2S0C) 

0.56 ADC 

1.00 ADC 

0.40 A (RMS) 

0.70 A (RMS) 

0.75 ADC 

1.35 ADC 

0.54 A (RMS) 

0.95 A (RMS) 

0.35 ADC 

0.135 ADC 

0.09 A (RMS) 

0.1S A (RMS) 

0.24 A (RMS) 

0.75 ADC 

1.35 ADC 

2.10 ADC 

Detailed specifications on any of our products or a complete catalog are available on request. 
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AJ""TELEDYNE SOLID STATE 
Military Solid State Relays 

M33-1 - 10 Amps, 80 VDC Solid State Relay 

• Power FET Output 

• Optically Isolated 

• TTL/CMOS Logic Compatible Input 

• Meets MIL-STD-704 Power Requirements 

• Low Profile 22-pin Military DIP 

The M33 is a military style high power DC solid state 
relay, packaged in a low profile hermetically sealed 
case. The input and output are optically isolated to 
protect TTL compatible input logic circuits from output 
voltage transients. 

M33-2N High Current Pulse/Squib Fire Capability 

• Up to 100 Amp Pulse Load Capability 

• Fast Switching Speed 

• Low ON Resistance (0.070) 

• Power FET Output 

• Transformer Isolated 

The M33-2N is a military style DC solid state relay 
designed specifically for high current pulse load ap
plications such as squib firing. This device is con
structed utilizing state-of-the-art microelectronic techni
ques and features the latest power FET output 
technology to eliminate bipolar offset and minimize ON 
resistance. This feature provides minimum output 
voltage drop and allows the M33-2N to switch high 
pulse currents up to 100 amps at higher temperatures 
than those allowable with bipolar devices. The input 
and output are magnetically isolated to protect delicate 
input logic circuits from output voltage transients. 

M30/M31 Series - Single Pole Double Throw 
Bi-Directional/DC Power FET Output - Optically Isolated 

• TTL/CMOS Logic CompatIble Input 

The M30 & M31 are military style SPDT high 
power bi-directional solid state relays, packaged 
in a 22-pin low profile hermetic case. The relays 
are optically isolated to protect delicate input 
logic circuits from output voltage transients. The 
logic input is a CMOS gate which is directly com
patible with CMOS logic and TTL logic. 

• SPOT Break-Before-Make 

• Low ON Resistance (0.150) 

MAXIMUM 
TELEDYNE CONTINUOUS 

PART OUTPUT 
NUMBER VOLTAGE 

M30-1 ±80 Vpk 

M30-2 ± 160 Vpk 

M30-4 ±320 Vpk 

M31-1 80VDC 

M31-2 160 VDC 

M31-4 320 VDC 

M31-1A 80VDC 

M31-2A 160 VDC 

M31-4A 320 VDC 

AJ""TELEDYNE SOLID STATE 
A DivIsion of Teledyne Relays 

MAXIMUM 
OUTPUT 

BLOCKING 
VOLTAGE 

±80 Vpk 

± 180 Vpk 

±380 Vpk 

80 VDC 

180 VDC 

380 VDC 

80VDC 

180 VDC 

380 VDC 

12525 Daphne Ave., Hawthorne, California 90250 • Telephone (213) 777-0077 

MAXIMUM 
LOAD 

CURRENT (25°C) 

4.1 ARMS 

2.6 ARMS 

1.3 ARMS 

4.8 A DC 

3.0 A DC 

1.5 A DC 

8.2 A DC 

5.2 A DC 

2.6 A DC 

Detailed specifications on any of our products or a complete catalog are available on request. 
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4500 RELAYS 

"~TELEDYNE SOLID STATE 
Military Solid· State Relays 

602/M02 10 Amp/250 VAC 
Optically Isolated Radiation Tested 

• TTL Logic Compatible Input • Zero Voltage Turn-on 

OUTPUT VOLTAGE 

TELEDYNE INPUT OUTPUT RATING 45-440 Hz 

PART (CONTROL) CURRENT CONTINUOUS 
NUMBER VOLTAGE RATING VAC (RMS) 

602-1/M02-1 3,8-32 VDC 10 AMP 250 

602-21 90-250 VAC 10 AMP 250 

652 Series - 25 Amp/250 VAC - QPL'D to MIL·R-28750 
653 Series - DC Power FET Output - Up to 30 Amps 

TRANSIENT 
PEAK 

460 

460 

TELEDYNE INPUT (CONTROL) OUTPUT VOLTAGE OUTPUT CURRENT 

~ 
~, 

PART NO. VOLTAGE RATING 

653-1 3-16 VDC 50 VDC 

653-4 24-32 VDC 100 VDC 

653-5 16-32 VDC 50 VDC 

652-2 
4-32 VDC 250 VAC 

(M28750/10-002) 

652 Series - Patent #4,339,670 

682/683 AC and DC Solid State DIP Relays 
Optically Isolated - Radiation Tested 

QPL Qualified to MIL·R-28750 

RATING 

25 A 

20 A 

30A 

25A 

• TTL Logic Compatible Input • Low Profile Metal DIP Package 

PART INPUT VOLTAGE OUTPUT APPLICABLE 
NUMBER RANGE RATING MIL SPEC 

682-1 
3.8-32 VDC 

2A' 250 VAC 
MIL-R-28750/9-001 

(M28750/9) (40-440 Hz) 

683-1 
3-15 VDC 600mA/50 VDC MIL-R-28750/8-001 

(M28750/B) 

·with heatsink; 1 Amp w/o heatsink 

M640 Series - QPL Qualified to MIL·R-28750 
Radiation Tested - Fast Switching Speed 

TELEDYNE MILITARY OUTPUT RATING 
PART NO. PART NO. (@ MAX. INPUT VOLTAGE) 

M640-1W M28750/5-001 ± 40Vl50 rnA Peak (Bi-directional) 

M643-1W M28750/6-001 40 VDC/250 rnA 

M643-2W M28750/7-001 250 VDC/l00 rnA 

4N50 ISOcube® Military Opto·lsolator 
Hermetically Sealed - Radiation Tested 

Packaged in a low profiled hermetically sealed case, .275" (6.98mm) 
high by .370" (9.4mm) square, with pin-out on .100" grid centers 
for ease of pc board layout. Employing unique construction techniques 
developed for Teledyne hybrids. The miniature 4N50 provides 
the highest input/output isolation available in a military style optical 
isolator. 

PERFORMANCE FEATURES 

Isolation 1500 VRMS 

Transfer Ratio 140% min. 

Output Voltage 40V min. 

Meets DOD Radiation Requirements for Avionics and Ground Systems Applications 

"'~TELEDYNE SOLID STATE 
A DIvision of 'RMedyne Relays 

12525 Daphne Ave., Hawthorne, California 90250 • Telephone (213) 777-0077 

Detailed specifications on any of our products or a complete catalog are available on request. 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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4500 RELAYS 

""'TELEDYNE SOLID STATE 
Commercial/Industrial Solid State Relays 

C66 Series - Power FET Bi-directional Hybrids 
Low Leakage - Ideal For Automatic Test Equipment 

TELEDYNE MAXIMUM MAXIMUM MAXIMUM TURN·ON 
PART OUTPUT LEAKAGE LOAD TIME 

NUMBER BLOCKING CURRENT CURRENT (TYPICAL) 

C66-1 ± 180 Vpk 200nA ±8OO rnA 400J'S 

C66-2 ±380 Vpk 50nA ±300 rnA 150 "s 

• High Voltage Output • Fast Switching Speeds 

• Extremely Low Leakage Current • Low Profile 6·pln Metal Mlnl·DIP 

Subminiature Solid State Relays in Standard DIP Packages 

TURN·OFF 
TIME 

(TYPICAL) 

300 J'S 

300 "s 

Features all solid state circuitry 
with hybrid microcircuit con
struction, and high inpuUoutput 
isolation (up to 2500 Volts/109 

Ohms). Fourteen models 
available providing choice of 

output; bi-directional, AC (zero 
or non-zero switch) and DC. 640 
Series, 643 Series and C46/47 
Series are direct pin-for-pin 
replacements for standard 
TO-116 DIP reed relays. 

INPUT DATA COUPLING OUTPUT (LOAD) RATINGS· 

CURRENT 
TELEDYNE MAX. TRANS· 

PART VOLTAGE CURRENT FORMER @MAX.INPUT 
NUMBER (VOC) (MADC@ SV) OPTICAL AC/DC VOLTAGE @SVINPUT VOLTAGE 

640-1 4-10 22 Trans Bi·directional ±80 rnA ±40 rnA ±50 Vpk 

641·1 4-10 16 Trans AC 0.5 A 0.5 A ±200 Vpk 

641-2 4-10 16 Trans AC 0.5 A 0.5 A ±4OO Vpk 

645-1 3.8-32 12 Opto AC 1 A 1 A ±200 Vpk 

645-2 3.8-32 12 Opto AC 1 A 1 A ±4oo Vpk 

645-2H/645V-2H 3.8-32 12115 Opto AC 1 A 1 A ±550 Vpk 

643-1 3.8-10 15 Trans DC 400 rnA 200 rnA 60VDC 

643-2 3.8-10 15 Trans DC 100 rnA 50 rnA 250 VDC 

643-3 3.8-10 15 Trans DC 600 rnA 250 rnA 130 VDC 

Serendip Power FET Relays 

C46F-l 3.8-16 12 Opto Bi-directional 225 rnA 250 rnA ±100 Vpk 

C46F-2 3.8-16 12 Opto Bi-directional 180 rnA 200 rnA ±2oo Vpk 

C46F-3 3.8-16 12 Opto Bi-directional 90 rnA 100 rnA ±400 Vpk 

C47F-l 3.8-16 12 Opto DC 315 rnA 350 rnA 100 VDC 

C47F-2 3.8-16 12 Opto DC 125 rnA 140 rnA 400 VDC 

NOTES: 

1. 641 and 645 Series, UL recognized - File #E55197: CSA Certified #31043. 
2. 645V-2H Is VDE approved to VDE 0883/6.80. 
3. 645 Series meats VDE and FCC Class A conducted emission limits. 
4. 645 Series, Patent #4,339,670. 
5. C46/C47 Series, Patent #3,791,025. 
6. Output current ratings wlo heatslnk. 

"''''TELEDYNE SOLID STATE 
A 0MsI0n of 'RlIedyne Relays 

12525 Daphne Ave., Hawthorne, California 90250 • Telephone (213) 777-0077 

Detailed specifications on any of our products or a complete catalog are available on request. 
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4500 RELAYS 

',"TELEDYNE SOLID STATE 

Commercial/Industrial Solid State AC Power Relays 

601 Series - Optically Isolated, Zero Voltage Turn-On 
5 and 10 Amps 

OUTPUT VOLTAGE OUTPUT (LOAD) CURRENT 
INPUT RATING RATING & PART NUMBERS 

(CONTROL) 
CONTINUOUS TRANSIENT 

VOLTAGE 
VAC (RMS) VAC (PEAK) 

5 AMP 

3-32 250 500 601·1 

UL Recognized - File #E59547 VOC 250 600 601·1H 

611 Series - Optically Isolated, Zero Voltage Turn-On 
10 to 40 Amps 

10 AMP 

601·2 

601·2H 

INPUT 
OUTPUT VOLTAGE RATING OUTPUT CURRENT RATING & PART NUMBERS 

(CONTROL) CONTINUOUS TRANSIENT 
10 AMP 15 AMP 25 AMP 40 AMP 

VOLTAGE (RMS) (PEAK) 

140 200 611·7- 611-3 611-1 611·5 
3-28 250 400 611·8- 611-4 611-2 611-6 
VOC 250 600 611-8H* 611-4H 611-2H 611-6H 

90-250 140 200 611-17 611-13 611·11 611·15 

VAC 250 400 611·18 611-14 611·12 611·16 

UL Recognized - File IIE55197 (47-70 Hz) 250 600 611·18H 611·14H 611-12H 611-16H 

CSA Certified - File IILR31 034, 31043 -Available in N/C (Form B) configuration, with "B" suffix (e.g., 611B-7). 

C15, 615, 615 V Series - Optically Isolated, Zero Voltage Turn-On 
10, 25, and 40 Amps 

• TTL Logic Compatible Input 

• High Dielectric Isolation 

• VOE Versions Available 

615 Series 

CSA Certified 
File #LR31043·11 

#LR31 043·8 
UL Recognized 
File #E55197 

615V Series 

VOE Approved 
TO 0806/8_81 

1:.- OUTPUT (LOAD) CURRENT OUTPUT VOLTAGE 8g RATING & PART NUMBER RATING (yAC) 

-> 10 AMP 25 AMP 40 AMP 
CONTINUOUS TRANSIENT ..,.., (RMS) (PEAK) --ee 

615-1 615-3 615-5 140 200 uu gg 
» 
NN 615-2 615-4 615-6 250 400 ...... 
"'~ ... 615-2H* 615-4H* 615-6H* 250 600 

!lIu C150S-V-AR44-25 (25 AMPS) 440 800 

~g 
C150S-V·AR44-40 (40 AMPS) 440 800 

-615V models meet VOE creepage and dielectric strength requirements. 

621 Series - High Voltage, Optically Isolated, 
Zero Voltage Turn-On 

• CSA Certified 
File #LR31043·10 

• UL Recognized 
File #E55197 

• 3750 VRMS Isolation 

• High Voltage Output 
480 VRMS, 800 V Peak 

Designed to meet safety requirements of UL, CSA, 
VOE and IEC and dielectric requirements of VOE_ 

INPUT 
OUTPUT~OAD)CURRENT 

VOLTAGE 
RATING & PART NUMBERS 

RANGE 15 AMP 25 AMP 40 AMP 

3-14 VDC 621-1- 621-3' 621·5' 

12-32 VDC 621-2" 621-4" 621-6-

90-250 VAC 
621-11 621-13 621-15 (45-70 Hz) 

-Available In NIC (Form B) configuration - Order e.g. 6218-1). 

'R'TELEDYNE SOLID STATE 
A DIvision of ~ Relays 

12525 Daphne Ave., Hawthorne, California 90250 • Telephone (213) 7n-0077 

Detailed speCifications on any of our products or a complete catalog are availabte on request. 
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4500 RELAYS 

""-TELEDYNE SOLID STATE 
Commercial/Industrial Solid State DC Power Relays 

603 Series - Optically/Transformer Isolated 

OUTPUT CURRENT 
INPUT OUTPUT (LOAD) COUPLING RATING AND PART NUMBERS 

VOLTAGE VOLTAGE TRANSFORMER! 
2 AMP 5 AMP RANGE RATING OPTICAL 

603-1 603-2 3-32 VDC 50 Opto 

603-21" 603-22" 3-32 VDC 50 Opto 

- 603-3 4-10 VDC 250 Trans 

- 603-4 lQ-32 VDC 250 Trans 

603-11 603-12 90-250 VAC 50 Opto 

·Note: 603-21, -22 have controlled rise and fall time_ 

613 Series - High Current, Transformer Isolated 

PART INPUT VOLTAGE OUTPUT OUTPUT 
NUMBERS RANGE VOLTAGE CURRENT RATING 

613-1 4-10 VDC 
50VDC 20 Amps 

613-2 10-32 VDC 

Solid State Computer Input/Output Interface Modules 

C76 Hybrid DIP I/OTM System 
Optically Isolated - TTL/CMOS Logic Compatible Input 

• Enable Function on Inputs 

• High Noise Immunity 

• Meets VDE Voltage and 
Spacing Requirements 

• TO-116 DIP Package 
(16 pin) 

PART 
NUMBER 

C76AO-l 

C76AI-l 

C76DO-l 

C76DI-l 

TYPE CHARACTERISTICS 

AC Output 3.8-16 VDC Input 
5-250 VAMS, lA Output 

AC Input 90-135 VAMS and 
180-250 VAMS Inputs 

DC Output 3.8-16 VDC Input 
3-60 VDC, O.SA Output 

DC Input 9-60 VOC Input 

C76 HYBRID 1/0 INTERFACE SYSTEM 

Teledyne Solid State C76 DIP I/O™ Modules are 
designed for use in computerized control systems 
for noise-free isolated interfacing of computer logic 
elements to harsh industrial environments. 
Modules employ custom microcircuits in a TO-116 
DIP. Eliminates mounting tracks for low "per-point" 
cost. Meets VDE requirements. Features CMOS 
and TIL compatibility, optical isolation, high noise 
immunity and an ENABLE function on input 
modules. For use in robotics, computerized pro
cess control, machine tool control, programmable 
controllers and ATE. 

MACHIS( OR P~OCESS 
BEING CO"fROLlE(l 

(RELAY CONUCTS, 

LIMIT SWITCHES, 

PROGRAMMABLE COMIROllER r-------------, 
90_D' UCI 

18(1-250 uc 

ETC. ) f-'="'-"''-+01 

LOADS 
(RH...vS, "DrORS, 

SOLEH01DS, 
lICHTS) 

C(lMPUTER 
LOGIC 

'R"TELEDYNE SOLID STATE 
A DIvIsIon of Teledyne Relays 

12525 Daphne Ave., Hawthorne, California 90250 • Telephone (213) 777-0077 
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HEARST ENGINEERING SOFTWARE 

ICMASD ... IC Alternate Source Directory If you've used the IC MASTER, you 
know what the Alternate Source Directory is. Engineers tell us that it's one of the most valuable sections of the 
Mastet The Alternate Source Directory ... ASD ... is now available in floppy disk 
form. 

The electronic ASD is FAST! Just ask a question and the answer pops up in a 
split second. 

The electronic ASD is FLEXIBLE! You can add ICs and you can add comments. 
You can add part numbers, prices, technical notes or anything else you like. 

You can customize the ASD to fit your needs and the needs of your company. 
Order the 1988 Alternate Source Directory for your AT, Xl or compatible. We'll 

send you two floppies and a very simple piece of printed documentation. Download the floppies and you're in 
business. All you need is a hard disk. 

EEMANGE ... for engineering managers Developed by the publishers of EEMI 
Electronic Engineers Maste~ EEMANAGE is a software program designed to make life easier for engineers and 
engineering managers. 

EEMANAGE does many things: 1. Develops Bills of Materials 2. Assigns Part 
Numbers logically 3. Manages Engineering Inventories 4. Issues Purchase 
Requisitions 5. Relieves Engineering Inventories 6. Manages a Parts Storage 
System 7. Issues Engineering Change Notices 8. Interfaces with dBaselll+ 
Programs. 

EEMANAGE is completely menu driven. It is simple to understand and operate. 
Any competent secretary can be up and running on EEMANAGE in minutes. 

Order EEMANAGE for your AT, Xl or compatible. We'll send you one floppy and brief, very user friendly 
documentation. 

The basic price for ICMASD or EEMANAGE is $149.50 each and includes floppy disk(s) and complete program 
documentation. 

For immediate shipment you can order ICMASD or EEMANAGE on your VISA or MasterCard credit card simply by 
calling Marie Botta at (516) 227-1300. 

To order by mail send your purchase order to: 

Hearst Business Communications 

645 Stewart Avenue Garden City, NY 11530 Att: Marie Botta 
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w~l O)@@[}1') WABASH RELAY & ELECTRONICS DIVISION The Reed Relay Specialist 

DIP PACKAGE DRY REED RELAYS 
814 SERIES 

815 SERIES 

818 SERIES 

8021803 SERIES 

~~ .,. 
SUB·MINIATURE RR 
804/806 SERIES 

.050 DIa. Depression 
(For ReI. Only) 

L~~ ~ 
- .125 I 1 - t±.oo-l~ 
~~ ;!!O~ 

f¥~ L "'" r ~~ 
~ r±400~ 

.350 .910 .... .... 

r- .805M~ 

n~AX. a 
(~~~.~IA'-1nL~ 

.IOO..l...l--r r 'I ,100 .500 .100 

~~AX' 
.235 

. 020 OM. ---*-
(TYP.) .125 

im)+! ~ 

SUB·MINIATURE DRY REED RELAYS 

R 807/808 SERIES 

~
MAX' 

.275 

--..1. 
.125 

.100 
(TYP.) --r 

.020 DIA. (TYP.) 

~
-rMAX' 

.315 

-L 
.125 

,100 ----r 
(TYP.) .020 DIA. (TYP.) 

. 77S 

I-- .700 --1 

.805 r- M~ 

R 

lease Time (Typical): 0.5 mSec_ Life Ex· 
pectancy: 50 x 106 operations at signal 
level; 20 x 106 operations at rated load. 

The B14 Series offers dry reed reliability 
and total isolation in a low profile IC 
type package, with OTl/TIl compatible 
coil drive available in most configura
tions. , Can· Nom. Max. Call 
SPECIFICATIONS-Contact Ratings: 200 
VDCor .500 Amps (switching); 10 watts; 
200 milliohms max. initial contact reo 
sistance; 250 Volt pk. bkdn. Tempera
ture: -40°C to +B5°C. Shock: 100G 
max_, B ±l mSec. 112 wave. Vibration: 
20G @ 10-5000 Hz. Insulation Resist
ance: 1010 Ohms min. Capacitance: 0.2 pt. 
Operate Time (Typical): to 0_5 mSec. Re-

I tact Volt- Volt· Resist. Part 

The B15 Series, with a profile slightly 
higher than the B14, offers increased 
versatility while maintaining the DIP 
package approach to hi·density printed 
circuit applications. Standard part num· 
bers listed are subject to specifications 
shown for the B14 Series, however, the 
815 has the capacity to offer dry reed 
~witches to 112 Amp rating plus up to a 
'200 VDC max. switching voltage. Op· 
tional features include diode suppres· 
sion, magnetic shielding and electrostatic 
shielding. 

SPECIFICATIONS-Contact Ratings (Max
imum Form A)-Voltage: 200 VOC. Cur· 
rent (Switch): 0.5 Amgs. Current (Carry): 
1 Amp. Power (OC): 1 Walts. Power (AC 
Suppressed): 15 Volt-Amperes. Resistance 
(InItial): 200 Milliohms. Peak Breakdown 
Voltage: 250 VDC. Operate Time: 0.5 
mSec. Max. Release Time: 0.5 mSec Max. 
Operating Parameters - Tempera· 
ture -40°C to +B5°C. Shock: IOOG 
Max. 8 ±1 mSec. 1/2 Wave. Insulation 
Resistance: 1010 ohms min. CapaCitance: 

The 802 and B03 are SUb-miniature reed 
relays in a Single-Inline package. They 
ar~ both available in a 1 Form A con· 
figuration and are P.C. mountable. Con· 
tact ratings of 200 volts DC with total 
power handling of 10 walts is standard. 

The B04 and 806 sub·miniature reed re 
lays come in a 1 Form A configuration. 
Both relays are P.C. mountable and are 
completely enclosed for environmental 
protection, extended life and easy clean, 
ing. Call Wabash Relay & Electronics for 
complete details. . 

SPECIFICATIONS - Contact Ratings, 
(max.) 200 YDC, 0.5 Amp (switching). 1.0 
Amp (carry), 10 Watts DC, 15 Y·A (AC sup: 
pressed), 250 Yolts peak breakdown, 200 
milliohms max. initial contact resistance . 
Temperature: - 55°C to + lO5°C. Shock: 
30 G m~~....ll ±1 mSec. Vibration: 10 G 
max. @ u to I7OO"lfl.. Insulation Resis-

Can- Nom. Max. Coil 
tact Volt- Yolt- Resist. Part 
Form age age ±10%. Number 

5/6 8 200 807/808-211 
1Bt 12/15 16 800 807/808·212 

24 32 2000 807/808-213 

5/6 8 125 807/808-316 
1Ct 12/15 16 500 807/808-317 . 24 32 2000 807/808-318 

• (IAIB guarantee break-before-make) 

Form age age ±10%. Number 
5/6 16 365 814-101-1)14 
5 19 500 ,814-102-014 

1A 6 19 500 ,814-103-014 
12/15 24 800 814-104-014 

24 30 1250 814-10S-914. 

• Measured a~ 25°C. 

Con- Nom. Max_ Coil 
tact Yolt· Yolt· ReSist. Part 
Form age age ±10%. Number 

5/6 14 200 81S-101-014 
1A 5/6 19 500 81S-102-014 

12/15 19 500 815-103-014 
24 40 2150 815-104..()14 
5/6 14 200 815-201-014 

2A 12/15 19 500 81S-202-014 
24 38 2000 815-203-014 
5/6 7 200 815-221-014 

1B 12/15 16 500 815-222-014 
24 32 2000 815·223-014. 
5/6 8 80 8i5-241~i4 

1C 12/15 19 500 815-242·014 
24 38 2000 815-24~:!!1~ 

0.2 picofarad. Nominal Coil Voltage: 5/6, 
12115. Must Operate Voltage: 3.B, 9.6. 
Must Release Voltage: 0.5, 1.0. 
Physical Characteristics-Contact Con-
figuration: 1A Environmental Protection: 
Enclosed for extended life and cleaning. 

Can· Nom. Max. Coil 
tact Volt- Volt- Resist. Part 
Form age age ±10,% .. Number 

1ASPST 5/6 19 500 81B-101 
NO 12/15 24 800 818·102 

coil 
contact Nominal Resistance Part 

Form Yoltage ±10%. Number 

5/6 500 802-101 
1A 12/15 500 802-102 

24 2000 802-103 
5/6 125 802·104 

En- 5/6 500 803-101 
closed 12/15 500 803-102 

1A 24 2000 803-103 
5/6 125 803-104 

tance: IOi"ohms min. Capacitance: 0.5 
pf. Life"Expectancy: 100 x 10' operations 
at dry ckt.; 50 x 10' operations at signal 
levels; 20 x 10' operations at rated load. 

Can- Nom. Max. Coil 
tact Yolt· Yolt- Resist. Part 
Form age age ±10%. Number 

5/6 8 60 804-101 
1A 12/15 18 370 804·102 

24 27 950 804·103 

5/6 12 500 806·101 
1A 12/15 24 1200 806-102 

24 38 2000 806·103 

Can· Nom • Max. Coil 
tact Yolt- Yolt- Resist. Part 
Form age age ±10%. Number 

5/6 13 350 807/808-101 
1A 12/15 24 1200 807/808-102 

24 39 3200 807/808-103 

5/6 10 200 807/808-201 
2A 12/15 20 800 807/808·202 

24 32 2000 807/808·203 

Contact Forms Available: I, 2, 3 Pole. Forms A, B, & C. 

8·1610 For manufacturers' sales offices, see yellow pages EEM 1988 
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WABASH RELAY & ELECTRONICS DIVISION The Reed Relay Specialist 

MINIATURE DRY REED RELAYS 
827/828 SERIES 

M"'l< 

"" --.L 

MINIATURE DRY REED RELAYS 
837/838 

E;~nrll .JJ. 
150 If u---:m-

(TYP.) .025 OIA. (TYP.) 

~
--,-

.360 
MAX. 

--L 
.125 

N~+1 .025 OIA. (TYP.) f 

STANDARD REED RELAYS 
842/843 SERIES 

L""~ 
~ ~ 
r-'''''''-1 

~~ 1~1.080 .1 

r-1.125~ 

I I 
U II r-- 1.000 ----i 

r---""''''----! 

846/847 SERIES 

~ 

I lJ ... r I 
b bUD D i I U'" 1 U 
--mt L 01' so 11~ \.-uoo-----t 

t1=~~i~'~ 
.700 L JiJJMAX. 1\ 

.025 SQ. 
(TYP.) .250' ~ 2.~~ cm.rH ~ . 2.200;.400-----" 

.025 SQ,£ U uijMAX 

(TYio& 4 
(TYP.) 

MAX. 1 2.7051 
I I 
ulr ]11 
~ 1---2.000---<J~ 

2.200·~ 
2.400 

• Spacing not available in 1 pole package. 

The relays shown here are just a sampling of the many designs and 
configurations manufactured by Wabash Relay & Electronics as standard 
products. We also offer design assistance and custom designed relays 
through our fully staffed engineering department. Should you require 
a custom designed relay, here are some parameters to consider: 

U.L. and C.S.A. Recognition 
Several relay series are recognized under the Component Program of 
Underwriters' Laboratories. Most of the,se relays also have C.S.A. recog
nition. Regardless of which series you' are interested in, Wabash Relay 
can help you obtain the U.L. or C.S.A. recognition your design requires. 

Wabash Relay & Electronics Division 
lst & Webster Streets, Wabash, Indiana 46992 
(2191563-21~1 TWX: 810-290-2722 FAX: 219-563-1652 

Con- Nom_ Max. Coil Con- Nom. Max. Call 
tact Yolt- Volt- Resist. Part tact Yolt- Yo It- Resist. Part 
Form age age ±to%. Number Form age age ±to%. Number 

5/6 22 500 827/828-101 5/6 8 200 827/828-211 
tA 12/15 28 800 827/828-102 tBt 12/15 16 800 827/828·212 

24 44 2000 827/828-103 24 32 2000 827/828·213 
5/6 14 200 827/828-201 5/6 8 60 8271828-316 

2A 12/15 29 800 827/828-202 t~t 12/15 16 240 827/828-317 
24 46 2000 827/828-203 24 32 960 8271828-318 

• (lA1B guarantee break-before-make) 
Contact Forms Available: 1, 2, 3, 4, & 6 Poles. Forms A, B, & C including magnetic 
latchers. 
SPECIFICATIONS - Contact Ratings: (max.) 200 VDC, 150 VAC, 0.5 Amp (switching), 
3 Amp (Carry), 10 Watts DC, 25 V-A (AC suppressed), 300 Volts peak breakdow~\ 200 
milliohms max. initial contact resistance. Temperature: -55°C to +105°C. :wock: 
30 G max., 11 ±1 mSec. Vibration: 10 G max. @ 0 to 1700 Hz. Insulation Resistance: 
10' Ohms min. Capacitance: 0.5 pf. Life Expectancy: 100 x 10' ops @ dry ckt.; 50 x 
10' ops @ signal levels; 20 x 10' ops @ rated load. 

Con- Nom. Max. Coil Con- Nom. Max. Call 
tact Volt- Volt- Resist. Part tact Volt- Volt- Resist. Part 
Form age age ±to%. Number Form age age ±to%. Number 

5/6 22 500 837/838-101 5/6 8 200 837/838-211 
tA 12/15 '28 800 837/838-102 tBt 12/15 16 800 837/838-212 

24 44 2000 837/838-103 24 32 2000 837/838-213 
5/6 14 200 837/838·201 5/6 8 60 837/838-342 

2A 12/15 29 800 837/838-202 tet 12/15 16 240 837/838-343 
24 46 2000 837/838-203 • 24 32 960 837/838-344 

• (lAIB guarantee break-before-make) 
Contact Forms Available: 1, 2, 3, 4, & 6 Pole. Forms A, B, & C including magnetic 
latchers. 
SPECIFICATIONS - Contact Ratings: (max.) 200 VDC, 150 VAC, 0.5 Amp (switchinR), 
3 Amp (carry), 10 Watts DC, 25 V-A (AC suppressed), 300 Volts peak breakdown, 200 
milliohms max. initial contact resistance. Temperature: -55°C to +105°C. Shock: 
30 G max., 11 ±1 mSec. Vibration: 10 G max. @ 0 to l700 Hz. Insulation Resistance: 
10' Ohms min. CapaCitance: 0.5 pf. Life Expectancy: 100 x 10' ops @ dry ckt.; 50 x 
10' ops @ signal levels; 20 x 10' ops @ rated load. 

Con- Nom. Max. Coil Con- Nom. Max. Coil 
tact Yolt- Volt- Resist. Part tact Yolt- . Volt- Resist . Part 
Form age age ±10%. Number Form age age ..... 10%. Number 

5/6 22 150 842/843-101 , 5/6 9 100 842/843-209 
lA 12/15 45 600 842/843-102 lBt lYlii 18 400 842/843-211 

24 90 2400 842/843-103 24 36 1600 842/843-213 
48 175 9000 842/843-104 48 72 6400 842/843-215 

5/6 20 100 842/843·201 6 9 100 842/843-311 
2A 12£.15 41 400 842/843·202 l~t 12 18 400 842/843-315 

'4 82 1600 842/843-203 24 36 1600 842/843-319 
48 165 6400 842/843-204 48 72 6400 842/843-323 

• (lAlB guarantee break-before-make) 
contact Forms Available: 1, 2, 3, 4, 5, 6, 8, & 12 Pole. Forms A, B, & C including 
magnetic latchers. 
SPECIFICATIONS - Contact Ratings: 400 VDC, 250 VAC, 1.5 Amp (switching) 6 Amp 
(carry), 25 Watts, 40 V-A (AC suppressed) 50 milliohm max. initial contact resistance 
500 volts peak breakdown. Temperature: - 55°C to + 105°C. Shock: 30 G max .. 11 
±1 mSec. Vibration: 10 G max.@ 0-1700 Hz. Insulation Resistance: 10' Ohms min. 
CapaCitance: 1.5 pf. Life Expectancy: Dry ckt., 100 x 10' ops; signal level, 50 x 10' 
ops; rated power, 20 x 10' ops. 
Available to 12 form A True form C also available 

Con- Nom. Max. Call Con- Nom. Max. Call 
tact Volt- Volt- Resist. Part tact Volt- Volt- Resist. Part 

Form age age ..... 10%. Number Form age age .....10%. Number 
5/6 22 150 846/847-101 5/6 9 100 846/847-209 

tA 12/15 45 600 846/847-102 tBt 12/15 18 400 846/847-211 
24 90 2400 846/847-103 24 36 1600 846/847-213 

5/6 20 100 846/847-201 
2A 12/15 41 400 846/847-202 

24 82 1600 846/847-203 

contact Forms Available: 1 & 2 Pole. Forms A, B, & C including magnetic latchers. 
SPECIFICATIONS - Contact Ratings: 400 VDC, 250 VAC, 1.5 Amp (switching) 6 Amp 
(carry), 25 Watts, 40 V-A (AC suppressed) 75 milliohm max. initial contact .resistance 
500 volts peak breakdown. Temperature: -55°C to +105°C. Shock: 1.Q. G max., 
11 ±1 mSec. Vibration: 10 G max. @ 0-1700 Hz. Insulation Resistance: 10' Ohms 
min. CapaCitance: 1.5 pf. Life Expectancy: Dry ckt., 100 x 10' ops; signal level, 50 X 
10' ops; rated power, 20 x 10' ops. 
True form C also available . 

Prints and specifications, if available, are the best design tool. The minimum informa
tion required for Wabash Relay to design a relay is: 
Mechanical Specifications Electrical Specifications 
• Maximum length • Switch configuration 
• Maximum width • Nominal voltage 
• Maximum height above P.C. board • Must operate voltage or current 
• Pin configuration • Mu.st re!ease voltage or current 
• Open or covered • COl.' re~lstance . . • SWltchmg current 
• Type of environment relay will be • Contact resistance 

exposed to • Carry current 
• End Use • U.L. recognition required 

• Special considerations (ESS, low 
thermal, high insulation resistance, 
etc,) 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1611 



rmTiil·seleclion 
l'll.LU guide 

SOLENOIDS 

Dehrol Controls 8·1614 C1-7 
8·1620 C-8,9 

0-11-28 
8·1616 0-2-4HO 
8·1617 ME08-16 

Oormeyer Industries 8·1620 C-Frame 
D-Frame 

8·1621 Tubular 

Electro-Mechanisms 8·1622 SP 
PO 

B·1623 SP-100 
PO-100 

TP030-55 

Electronic Specialty 8·1624-
8·1625 

Liberty Controls B·1626 L-9 
L-11 
L-22 
L-24 
L-26 
L-28 
L-61 
L-62 
L-63 
L-81 
L-82 
L-88 
L-89 
L-SO 

Lucas Ledex B·1629- Rotary 
B·1632 20 

Stepping 
O-Frame 

Regden B·1634 KEB 
GHUZ050 
GRFV+AW 

B·1635 C-Frame 
O-Frame 
Tubular 

solenoids-4550 

B-1612 For manufacturers' sales offices, see yellow pages EEM 1988 



A J 0 
t 0 0 

Make Make, 

~ SPST-NO Make, 
Break 

B K 

<>f-
0 

Break Center off 
SPST-NC SPOT • 0 

C 

o--E 
L • 0 0 

Break, Make Break, • 0 (Transfer) Make, 
SPOT Make • 0 

D £ U 

~L-o Make, Break 0 Double 0 
(Continuity make 
Transfer) Contact 

on arm 

E o!£ V 0 ! ! 0 
Break, 

Double break J) Make, 
Break Contact on arm 

F 0 W 0 • Double break, 
Make, • 0 Double make, 
Make • 0 Contact 0 • 

on arm 

G C X 

~L-o Break, Double 0 
Make 0 make 

H g y 0 

I Break, 0 
Break, • 0 Double break 
Make 

0 .:C z 0 :,: : Make, Double make 
Break, Double break 
Make La SPOT-DB 0 



4550 SOLENOIDS 4550 

SEE SECTION 4500 FOR RELAYS DELTROL SOLENOIDS MADE 
IN U.S.A. 

C-' PULL TYPE 

St!lck No. 

53704·82 
53704·83 
53704-88 
53704·89 

Voltsl 
Type 

12VDC 
24VDC 
12VDC 
24VDC 

C-2 PULL TYPE 

Stock No. Volts! 
Type 

53702-82 12VDC 
53702-83 24VDC 
53702-88 12VDC 
53702-89 24VDC 

C-3 PULL TYPE 

Stock No. Volts! 
Type 

53725-82 12VDC 
53725-83 24VDC 
53725-88 12VDC 
53725-89 24VDC 

Stock No. 

53685-83 24VDC 
53686-83 24VDC 
53687·94 120VAC 
53688·94 120VAC 

Stock No. Voltsl 
Type 

53634-83 24VDC 
53635-83 24VDC 
53637·94 120VAC 
53638-94 120VAC 

e-1614 

Duty 

Cant. 
Cant. 
Int. 
Int. 

Duty 

Cant. 
Cont. 
Int. 
Int. 

Duty 

Cant. 
Cant. 
Int. 
Int. 

Cont. 
Int. 

Cont. 
Int. 

Duty 

Cont. 
Int. 

Cont. 
In.t. 

L = 13/16 
H = 7/16 
W = 23/64 
WIRE LEADS 

Resist. 
(Ohms) 

50 
200 
12.2 

50 

L =63/64 
H = 17/32 

Coil 

W = 31/64 
WIRE LEADS 

Coil 

Resist. 
(Ohms) 

32 
128 

8 
32 

L =7/32 
H = 11/16 
W = 19/32 
WIRE LEADS 

Coil 

Resist. 
(Ohms) 

25 
100 
6.2 
25 

Power 

3W 
3W 

12W 
12W 

Power 

4.5W 
4.5W 
18W 
18W 

Power 

&N 
&N 

24W 
24W 

C-6 PULL TYPE 
L = 1-1/8 
W = 55/64 
H = 1-17/64 

NOTE: Standard intermittent duty at nominal 
voltage is 25%, maximum on time is 30 seconds. 
Approx. 35 sq. in. heat sink is required. 

ROKE /INCHES) FORCE (OUNCES) 

1/16 

1·1/4 
4 

1/8 

3/4 
2·3/4 

3116 

1/2 
2 

1/4 

7/16 
1·3/4 

3/8 

1/4 
1 

NOTE: Standard intermittent duty at nominal 
voltage is 25%, maximum on time is 30seconds. 
Approx. 50 sq. in. heat sink is required. 

STROKE /INCHES) FORCE (OUNCES) 

DC Cant. 
DC Int. 

1/16 1/8 3/16 1/4 1/2 

3-3/4 1·3/4 1·114 1 1/4 
12 6·1/2 5 4 1·1/4 

NOTE: Standard intermittent duty at nominal 
voltage is 25%, maximum on time is 30seconds. 
Approx. 65 sq. in. heat sink is required. 

STROKE /INCHES) FORCE (OUNCES) 

1/16 

DC Cont. 8 
DC Int. 30 

1/8 3/16 1/4 1/2 

3-1/4 2·1/4 1·3/4 1 
13 9 8 4 

NOTE: Standard intermittent duty cycle at 
nominal voltage is one (1) minute on and 
three (3) minutes off. 

.187 QUICK CONNECT/SOLDER TERMINALS 

STROKE (INCHES) FORCE (OUNCES) 
Resist. Power 
(Ohms) 1/16 1/8 3/16 1/4 

124 4.7W DC Cont. 7 3 2 1-1/2 
50.8 12W DC Int. 15 8 5 3-1/2 
776 6.8VA AC Cont. 10 7 5 4 
327 19.6VA AC Int. 21 13 11 8 

C-7 PULL TYPE STROKE (INCHES) FORCE (OUNCES 

L = 1·9/64 1116 1/8 3/16 1/4 
W = 1-1/16 
H = 1·13/32 DC Cont. 19 8 5 3 
.187 QUICK CONNECT/ DC Int. 28 12 8 5 
SOLDER TERMINALS AC Cant. 17 12 10 8 

AC Int. 30 22 19 17 

Coil NOTE: Standard intermittent duty cycle at nominal voltage is three 

Resist. Power 
(3) mir1utes on and nine (9) minutes off. 

(Ohms) DELTROL ALL DIMENSIONS ARE NOMINAL 

118 5W oont;po/s 10 O'V""N0' O.LTROLCORP 
.5 11.5W 

509 7.8VA 
220 21VA 2745 S. 19th Street, Milwaukee, Wisconsin 53215 

Phone /4141 671·6800. Telex 2-6871. Fax (414) 671·6809 

For manufacturers' sales offices, see yellow pages EEM 1988 



Stock No. Duty 

53713-82 24VDC Cont. 
53713-88 24VDC Int. 
53712-84 120VAC Cont. 
53712-90 120VAC Int. 

Stock No. 

53676-83 24VDC Cant. 
53677-83 24VDC Int. 
53673-94 120VAC Cont. 
53674-94 120VAC Int. 

Stock No. Duty 

53736-81 12VDC Cant. 
53736-82 24VDC Cant. 
53736-87 12VDC Int. 
53736-88 24VDC Int. 
53738-84 120VAC Cont. 
53738-90 120VAC Int. 

Stock No. 

53723-81 12VDC Cant. 
53723-82 24VDC Cont. 
53723-87 12VDC Int. 
53723-88 24VDC Int. 
53724-84 120VAC Cont. 
53724-90 120VAC Int. 

Stock No. 
Volts! Duty Type 

53708-81 12VDC Cant. 
53708-82 24VDC Cant. 
53708-87 12VDC Int. 
53708-88 24VDC Int. 
53706-84 120VAC Cant. 
53706-90 120VAC Int. 

EEM 1988 

SOLENOIDS 4550 

SOLENOIDS MADE 
IN U.S.A. SEE SECTION 4500 FOR RELAYS 

C-8 PULL TYPE 
L = 1-3/16 
W = 1-9/32 
H =1-11/16 

NOTE: Standard intermittent duty cycle at 
nominal voltage is three (3) minutes on and 
,nine (9) minutes off. 

.187 QUICK CONNECT/ 
SOLDER TERMINALS 

STROKE (INCHES) FORCE (OUNCES) 

Resist. Power 1/16 (Ohms) 1/8 3116 1/4 

93.3 6.5W DC Cant. 20 11 7 5 
37.5 16W DC Int. 42 27 19 14 

346 9.5VA AC Cant. 16 11 10 9 
151 25VA AC Int. 32 24 21 20 

C-g PULL TYPE NOTE: Standard intermittent duty cycle 
at nominal voltage is three (3) minutes on 

L = 1-1/16 and nine (9) minutes off. AC intermittent 
W = 1-3/8 duty cycle is one (1) minute on and four 
H = 1-13/16 (4) minutes off. Approx. 10 sq. in. heat 
. 187 QUICK CONNECT/SOLDER TERMINALS sink required . 

STROKE (INCHES) FORCE (OUNCES) 
Resist. Power (Ohms) 1/16 1/8 3/16 1/4 1/2 

66.5 8.6W DC Cant. 26 17 12 9 3 
37.6 15.5W DC Int. 42 28 22 16 5 

240 13.7VA AC Cant. 21 16 15 14 10 
84.1 52VA AC Int. 54 43 39 37 27 

0-11 PULL TYPE 
L = 1-27/32 
W = 15/16 
H = 1-3/16 

NOTE: Standard intermittent duty cycle 
at nominal voltage is three (3) minutes on 
and nine (9) minutes off. 

.187 QUICK CONNECT/SOLDER TERMINALS 

Resist. 
Power STROKE (INCHES) FORCE (OUNCES) (Ohms) 

18 8W 1/16 1/8 3/16 1/4 1/2 3/4 
72 8W 
8 18W DC Cont. 38 28 16 11 4 3 

32 18W DC Int. 55 40 24 22 10 6 
200 12VA AC Cant. 14 12 9 8 7 6 
85 42VA AC Int. 45 25 20 18 15 14 

0-22 PULL TYPE 
L = 1-1/4 
W = 3/4 
H = 3/4 
. 187 QUICK CONNECT/SOLDER TERMINALS 

NOTE: Standard intermittent duty cycle 
at nominal voltage is 25% with three (3) 
minutes max. on and nine (9) minutes min. 
off in a repetitive cycle. Approx. 10 sq. in . 
heat sink required. 

Resist. 
Power (Ohms) 

35 4.2W 
141 4.2W 

14.8 9.6W 
60 9.6W 

1,090 6.5VA 
724 8.5VA 

0-28 PULL TYPE 

L = 1-1/4 
W = 1 
H = 1-7/32 
.187 QUICK CONNECT/ 
SOLDER TERMINALS 

Resist. 
(Ohms) 

27.1 
108 

12.7 
51 

420 
no 

Power 

5.5W 
5.5W 

11.5W 
11.5W 
8VA 

21VA 

STROKE (INCHES) FORCE (OUNCES) 

1/16 1/8 3/16 1/4 3/8 

DC Cont. 9 4 2-1/2 1-3/4 1 
DC Int. 20 10 6 4 2 
AC Cant. 6 3-1/2 2-3/4 2-1/2 1-3/4 
AC Int. 8-1/2 5-1/2 4 3-1/2 2-112 

STROKE (INCHES) FORCE (OUNCES) 

1/16 1/8 3/16 1/4 1/2 

DC Cont. 20 10 6 4 2 
DC Int. 35 19 12 8 3 
AC Cont. 16 12 10 8 4 
AC Int. 29 20 17 14 6 

NOTE: Standard intermittent duty cycle at nominal voltage is three 
(3) minutes on and nine (9) minutes off. 

DELTROL 
oOlTlipois 10 "' .... ON OF OELT.OLco .. 

2745 S. 19th Street, Milwaukee. Wisconsin 53215 
Phone (414) 671-6800, Telex 2-6871, Fax (414) 671·6809 

For manufacturers' sales offices, see yellow pages 8·1615 



4550 SOLENOIDS 4550 

DELTROL SOLENOIDS ~A~;.A. SEE SECTION 4500 FOR RELAYS 

L = 1-9/16 
W =1-7/16 
H = 1-5/8 

NOTE: Standard intermittent duty cycle at 
nominal voltage is three (3) minutes on and 
nine (9) minutes off_ 

L = 1-3/4 
W = 1-7/16 
H = 1-5/8 

NOTE: Standard intermittent duty cycle at 
nominal voltage Is three (3) minutes on and 
nine (9) minutes off_ 

=2 
= 1-7/16 
= 1-5/8 

NOTE: Standard intermittent duty cycle at 
nominal voltage is three (3) minutes on and 

0-2 PULL TYPE 

Stock No. 
Volts! 

Duty Type 

53728-81 12VDC Cont. 
53728-82 24VDC Cont. 
53728-67 12VDC Int. 
53728-88 24VDC Int. 
53729-84 120VAC Cont. 
53729-90 120VAC Int. 

STROKE (INCHES) FORCE (OUNCES) 

1/16 1/8 

DC Cont. 84 50 
DC Int. 122 97 
AC Cont. 27 20 
AC Int. 69 56 

0-3HO PULL TYPE 

Stock No. 
Volts! 

Duty Type 

53732-81 12VDC Cont. 
53732-82 24VDC Cont. 
53732-87 12VDC Int. 
53732-88 24VDC Int. 
53733-84 120VAC Cont. 
53733-90 120VAC Int. 

STROKE (INCHES) FORCE (OUNCES) 

1/16 1/8 

DC Cont. 110 72 
DC Int. 150 124 
AC Cont. 35 26 
AC Int. 112 88 

0-4 PU L L TYPE 

Stock No. 
Voltsl Duty Type 

53717-81 12VDC Cont. 
53717-82 24VDC Cont. 
53717-87 12VDC Int. 
53717-88 24VDC Int. 
53718-84 120VAC Cont. 
53718·90 120VAC Int. 

Coil 

Resist_ 
Power (Ohms) 

13.6 10.5W 
54.7 10.5W 
4.92 29W 
20.0 29W 
139 13VA 

47.0 44VA 

3/16 1/4 1/2 3/4 

34 23 8 4 
74 56 21 9 
17 16 14 5 
50 45 36 15 

Coil 

Resist. 
Power (Ohms) 

12.8 11.2W 
51.5 11.2W 
5.3 27W 

21.4 27W 
109 20VA 

27 115VA 

3/16 114 1/2 3/4 

45 31 10 4 
96 72 25 10 
23 22 21 13 
80 78 68 40 

Coil 

Resist. Power (Ohms) 

12,3 11.5W 
50.4 11,5W 

3.0 47.6W 
12.3 47:6W 
133 11.5VA 

37 60VA 

nine(9)minutesof;f~. __________________________ ~~;;~~~~~~~~~~;;~;;~;;~~;;~~~~~~ 

L = 2-3/16 
W = 1-7/16 
H = 1-5/8 

NOTE: Standard intermittent duty cycle at 
nominal'voltage is three (3) minutes on and 
nine (9) minutes off. 

Stock No. Voltsl Duty Type 

53719-81 12VDC Cont. 
53719-82 24VDC Cont. 
53719-87 12VDC Int. 
53719-88 24VDC Int. 
53720-84 120VAC Cont. 
53720-90 120VAC Int. 

STROKE (INCHES) FORCE (OUNCES) 

1/16 1/8 

DC Cont. 116 85 
DC Int. 160 136 
AC Cont. 24 20 
AC Int. 84 72 

Coil 

Resist. 
Power (Ohms) 

12.1 11.7W 
49.2 11.7W 

3.8 3aW 
15.2 38W 
72.4 32VA 
19.1 170VA 

3/16 1/4 1/2 3/4 

60 42 16 a 
114 98 46 26 

19 18 21 24 
64 60 66 76 

'DELTROL 
, l1ontipo/s / G D,.,"DOD'OH"D,CORP 

ALL DIMENSIONS ARE NOMINAL 

2745 S. 19th St., Milwaukee, WI 53215, Phone (414) 671·6800, Telex 2·6871, Fax (414) 671·6809 
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4550 SOLENOIDS 4550 

DELTROL SOLENOIDS MADE 
IN U.S.A. SEE SECTION 4500 FOR RELAYS 

MED-8 x 1 

Coil 

Volts! Resist. 
Stock No. Type Duty (Ohms) Power 

53762-81 12VDC Cant.-Pull 36 4W 
53762-87 12VDC Int.-Pull 12 12W 
53762-82 24VDC Cant.-Pull 139 4W 
53762-88 24VDC Int.-Pull 48 12W 
53766-82 24VDC Cant.-Push 139 4W 
53766-88 24VDC Int.-Push 48 12W 

MED-8 X 1-1/2 

Coil 

Voltsl Resist. 
Stock No. Type Duty (Ohms) Power 

53764-81 12VDC Cant.·Pull 29 5W 
53764-87 12VDC Int.-Pull 9.6 15W 
53764-82 24VDC Cant.-Pull 115 5W 
53764-88 24VDC Int.-Pull 38.4 15W 
53768-82 24VDC Cont.-Push 115 5W 
53768-88 24VDC Int.-Push 38.4 15W 

MED-12 X 1-1/2 

Coil 

Voltsl Resist. 
Stock No. Type Duty (Ohms) Power 

53751·81 12VDC Cont.-Pull 25 6W 
53751-87 12VDC Int.·Pull 10 15W 
53751-82 24VDC Cont.-Pull 100 6W 
53751-88 24VDC Int.-Pull 40 15W 
53761-81 12VDC Cont.-Push 25 6W 
53761-87 12VDC Int.-Push 10 15W 
53761-82 24VDC Cont.-Push 100 6W 
53761-88 24VDC Int.·Push 40 15W 

MED-16 X 1-1/8 

Coil 

Volts! Resist. 
Stock No. Type Duty (Ohms) Power 

53754·81 12VDC Cont.·Pull 19 8W 
53754·87 12VDC Int.-Pull 7.5 19W 
53754·82 24VDC Cont.-Pull 75 8W 
53754·88 24VDC I nt.·Pu II 30 19W 
53759-82 24VDC Cont.·Push 75 8W 
53759-88 24VDC Int.·Push 30 19W 

MED-16 X 2 

Coil 

Volts! Resist. 
Stock No. Type Duty (Ohms) Power 

53753·81 12VDC Cont.-Pull 15 lOW 
53753·87 12VDC Int.-Pull 6 24W 
53753·82 24VDC Cont.·Pull 60 lOW 
53753-88 24VDC Int.-Pull 24 24W 
53757-81 12VDC Cont.-Push 15 lOW 
53757-87 12VDC Int.-Push 6 24W 
53757-82 24VDC Cont.-Push 60 lOW 
53757-88 24VDC Int.-Push 24 24W 

DELTROL 
cont;po/s / G O,","O""O",RO,CO", 

PUSH TYPE PULL TYPE 

Dia. = 1/2 
L=1 

NOTE: Standard intermittent duty 
cycle is one (1) minute on and three 
(3) minutes off. 
Mtg. Thread Size: 3/8 - 32 x 1/4" L. 

STROKE (INCHES) FORCE (OUNCES) 

1/16 

DC Cont. 4 
DC Int. 7 

PUSH TYPE PULL TYPE 

1/8 3116 1/4 

2 
4 

1-1/4 
3 

Dia. = 1/2 
L = 1-1/2 

1 
2-1/2 

NOTE: Standard intermittent duty 
cycle is one (1) minute on and three 
(3) minutes off. 
Mtg. Thread Size: 3/8 - 32 x 1/4"' L. 

STROKE (INCHES) FORCE (OUNCES) 

1/16 

DC Cont. 4-1/2 

DC Int. 9 

1/8 3/16 1/4 5/16 

2-1/2 2 1·3/4 1·1/2 
6 4·1/2 4 3·1/2 

Dia. = 3/4 
L = 1·1/2 

NOTE: Standard intermittent duty 
cycle is one (1) minute on and three 
(3) minutes off. 
Mtg. Thread Size: 9/16 -18 x 3/S·· L. 

STROKE (INCHES) FORCE (OUNCES) 

DC Cont. 
DC Int. 

PUSH TYPE 

1/16 

18 
32 

1/8 

10 

22 

PULL TYPE 

3/16 

6-1/2 
15 

Dia. = 1 
L = 1-I/S 

1/4 

5 
12 

3/8 

3 
7·1/2 

1/2 

2 
5-1/2 

NOTE: Standard intermittent duty 
cycle is one (1) minute on and three 
(3) minutes off. 
Mtg. Thread Size: 3/4 - 16 x 3/S"' L. 

STROKE (INCHES) FORCE (OUNCES) 

DC Cont. 
DC Int. 

PUSH TYPE 

1/16 

38 
77 

PULL TYPE 

1/8 

17 
46 

Dia. = 1 
L=2 

3/16 

10 
25 

1/4 

7 
16 

3/8 

4 
6 

NOTE: Standard Intermittent duty 
cycle is one (1) minute on and three 
(3) minutes off. 
Mtg. Thread Size: 3/4 - 16 x 3/S"' L. 

STROKE (INCHES) FORCE (OUNCES) 

1/16 1/8 3/16 1/4 3/8 1/2 5/8 

DC Cont. 57 35 24 17 11 8 6 
DC Int. 80 58 46 37 27 20 15 

ALL DIMENSIONS ARE NOMINAL. 

2745 S. 19th St., Milwaukee, WI 53215, Phone (414) 671·6800, Telex 2-6871, Fax (414) 671-6809 

EEM 1988 For manufacturers' sales offices, see yellow pages 8-1617 
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TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

88/89 EDITION OF EEM 
Abbreviations/Acronyms 

........... A·1134, 8·1098, C·1082, 0·1038 
ASCII Code ...................................... 0·1073 
Batteries, Product Selection Guide ..... 0·1428 
Batteries & Fuel Cells, 

Characteristics ............................. 0·1454 
Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide ................. C·1003 
Capacitors, Basic Formulas .............. A·1030 
Capacitors, Miniglossary ................. A·1027 
Capacitors, Product Selection Guide .A·1003 
Coils, Chokes, Inductors, 

Product Selection Guide ................ A·1193 
Conductors, Maximum Current 

Capacity of Copper & Aluminum ..... C·1760 
Connectors, Miniglossary ................ C·1374 
Connectors, Terminals & Sockets, 

Product Selection Guide ................. C·1127 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide ............................. A·1331 

Delay Lines, Product Selection 
Guide ........................................... A·1495 

Discrete Semiconductors, Product 
Selection Guide ............................. A·2113 

Displays, Readouts, & CRTs, 
Product Selection Guide ................. 8·1033 

EBCDIC Code .................................. 0·1162 
Encapsulation, Miniglossary .............. C·111 0 
Fans, Blowers, Cooling Equipment & 

Heat Exchangers, Product 
Selection Guide ............................. C·1643 

Filters, Product Selection Guide ......... A·1633 
IC Master. ....................................... A·1718 
Instruments, Panel Meters, Product 

Selection Guide ............................. 0·1350 
Instruments, Test & Measuring, 

Product Selection Guide ................. 0·1190 
Interconnection Systems, Product 

Selection Guide ............................. C·1 719 
Keyboards & Keypads, Product 

Selection Guide ............................. 8·1808 
Lamps, Lights, & Inductors, Product 

Selection Guide ............................. 8·11 04 
Logofinder & Trademark Directories .... C·901 
Microwave Components, Product 

Selection Guide ............................ A·1 761 

Military Qualified Products List.. ......... 8·1 003 
Motors, Drives, & Rotating Components, 

Product Selection Guide ................ B·1181 
Opto Semiconductors, Miniglossary .. 8·1262 
Oscilloscopes, Product 

Selection Guide ............................. 0·1408 
Panel Hardware, Product 

Selection Guide ............................. C·1603 
Potentiometers, Trimmers, Controls & 

Rheostats, Product 
Selection Guide ............................. A·205 7 

Power Supplies, Miniglossary ............ 0·1504 
Power Supplies, AC, Product 

Selection Guide ............................. 0·2060 
Power Supplies, DC, Product 

Selection Guide ............................. 0·1497 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide ................. B·1297 

Relay Contact Forms ........................ B·1371 
Relays, Electromechanical, 

Miniglossary ......... , ....................... B·1364 
Relays, Product Selection Guide ......... B·1355 
Resistor Color Codes ...................... A·1911 
Resistors, Product Selection Guide ... A·1849 
Servo Components, 

Miniglossary ................... 8·1238,0·2176 
SI Units, Basic Guide To, 

........... A·1090, 8·1050, C·1092, 001048 
Solenoids, Product Selection Guide .... 8·1612 
Switches, Product Selection Guide ..... 8·1636 
Thermal Components, Product 

Selection Guide ............................. 8·1834 
Thermal Conductivity of Dielectrics 

at Room Temperature .................... B·1842 
Thyristors/High Power Diodes, 

Miniglossary .......................... , ...... A·2145 
Trademark & Logofinder Directories .... C·901 
Transducers & Encoders, Product 

Selection Guide ............................. 8·1874 
Transformers, Product 

Selection Guide ............................. A·2153 
Voltage Drop Nomograph .. C.1912, 0·2042 
Wire & Cable, Product 

Selection Guide ............................. C·1763 
Wire Guages-Diameter, Area, 

Copper Weight ............................. C·1864 
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Dormeyer Industries 

Company Facts 
Dormeyer manufactures a full line of 
solenoids, coils and transformers. We also 
specialize in custom solenoid and 
transformer designs required by special 
applications. Over 36 years of experience 
and know-how results in production of 
the finest products at the lowest possible 
cost. 

We are among the world's leading 
manufacturers of solenoids. We service a 
wide range of industries, including most 
major appliance, vending, lighting, 
heating/ air conditioning and circuit 
protection manufacturers. 

SUPER "T" 
LAMINATED SOLENOIDS 
24VAC to 240VAC 
Stroke length up to 1 V4 " 
Push or pull up to V2" stroke 

BOX FRAME 
SOLENOIDS 
12VAC to 240VAC 
or 6VDC to 
115VDC 
Stroke length 
upto 1%" 

"C" FRAME 
SOLENOIDS 
12VAC to 
24OVACor 
6VDC to 115VDC 
Stroke length up 
to 3A" 

• Over 36 years of transformer and 
solenoid design and production. 

• Facilities geared to consistently satisfy 
production requirements for any 
quantities. 

• Delivery according to your schedule. 
• Designs to meet all UIL and CSA 

requirements. 
• Quality - a "certified supplier." 
• Very competitive prices. 

Our specialized teams of transformer 
and solenoid design engineers are always 
ready to work with you on application 
problems. Call or write for a quick solution. 

AC/AC PLUG-IN TRANSFORMERS 
3VAC to 24VAC 4VA to 30VA 

CONTROL 
TRANSFORMERS 
Any VA rating 
between 
5VAand 55VA 
CUSTOM 
POWER 
TRANSFORMERS 
5VA to500VA 

DC TUBULAR 
SOLENOIDS 

to 24VDC 
Push or Pull types 

Dormeyer Industries 
3418 N. Milwaukee Ave., Chicago, IL 60641 

Telephone: 312-283-4000 FAX: 312-283-4927 
EEM 1988 For manufacturers' sales offices, see yel/ow pages B·1619 
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Dormeyer Industries 

"e" Fratne Series Solenoids 
Standard Voltages 12 VAC to 240 VAC 

6 VDC to 115 VDC 
Stroke Length 
Pull Force 

o to 3/4" 
up to 45 oz. 

The "C" Frame Series is our lowest cost 
line of solendoids. Our A.C. models are 
designed to operate in the 12 to 240 
VAC range. Our D.C. models are 
designed to operate in the 6 to 115 VDC 

Box Fratne Solenoids 
Standard Voltages 12 VAC to 240 VAC 

6 VDC to 115 VDC 
Stroke Length 
Pull Force 

o to 13/4" 
up to 45 oz. 

The Box Frame Series provides a longer 
stroke length than the "C" Frame Series 
along with a measureable increase in 
operational life. Both AC and DC models 
are available. As with all our products, 

Dormeyer Industries 
3418 N. Milwaukee Ave., Chicago, IL 60641 312/283-4000 

range. We are tooled for high volume 
production. Mounting hole locations and 
dimensions, terminal styles, as well as 
plunger configurations, are easily 
modified with our existing tooling to 
meet customer requirements. 

tooling for high volume production is in 
place. Mounting hole locations and 
dimensions, terminal styles, as well as 
plunger configurations, are easily 
modified with our existing tooling to 
meet customer requirements. 

Call or write for a detailed Engineering Data Sheet covering these Dormeyer products. 

8·1620 For manufacturers' sales offices, see yellow pages EEM 1988 
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Donneyer Industries 

Super "T" Laminated Solenoids 
Standard Voltages 24 VAC to 240 VAC 
Stroke Length 0 to 1 V4 " 
Pull Force up to 23 Ibs. 

Super "T" Laminated Solenoids are 
designed to meet high pull force ''AC'' 
applications. We are tooled for high 
volume production. Terminal styles, as 

DC Tubular Solenoids 
Standard Voltages 12 VDC to 24 VDC 
Stroke Length 0 to 112" pull 

Force-pull 
Force-push 

o to 3j,s" push 
up to 70 oz. 
up to 50 oz. 

Tubular solenoids are designed to offer 
very high reliability and a cycle life in 
excess of 25,000 operations. Both push 

Donneyer Industries 
3418 N. Milwaukee Ave., Chicago, IL 60641 312/283-4000 

well as plunger configurations, are easily 
modified with our existing tooling to 
meet customer requirements. 

and pull models are available for 
applications in the 12 VDC to 24 VDC 
range. 

Call or write for a detailed Engineering Data Sheet covering these Dormeyer products. 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1621 
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electro-mechanisms 
INCORPORATED 

P.O BOX A FAX (818) 303-2189 
. AZUSA, CALI F. 91702 
AREA CODE (818) 359-2535 

MINI-SOLENOID 
ACTUATORS 

SP SERIES 
PUSH TYPE 
.. C I~K rJ ~I~ - --f:!b-g,E:J1 W=rr Frame: ................ C1006 Iron-Cad·11 Plated T£ ~ fJ}11 1.:: lJ . :::!:l Core: .................. C1002 Electroless N~ckel. Plated 

I--- A ---j: II I PI~nger: ............ C10~2 Electrole~s Nickel Plated 
l ____ . f..- -l Wire: •....••........... 130 e Magnet Wife 

B Termination: ...... Heavy leads - PVC, Type BU, 5" 
Terminals - Solder Lugs 

TAPPED (2) STO Tape: .................. Mylar 

~
/ . I'\JSH '09 Bobbin: .............. 30% Glass Filled Nylon 

~ Ih~hA!AI ~ ;==. ~ / J... . Tip: .................... Delrin 
-t-'vvvvv~'-= ~--C ...L-r-~ = T,,::oj· Pushrod: ............ Phosphor Bronze 

H -I- J + Tal: ..................... XXX ±.D05 

3, 6, 12, 24, 48 VDe 

SPECIFICATIONS 
Note: Dimension L is shown with solenoid in energized position. Return Spring and Delrin Tip are Standard on all SP Series .. 

Part Max. Weight Tapped Wattage 
No. A G K M Stroke· Oz. Holes Nom. 

SP·18 .403 .180 .062 .025 .068 .235 .085 tit ~, 'I. .67 .145 ~. .05 O-SO 1.5 

SP-25 .548 .236 .093 .036 .100 .298 .093 'I. .136 'I. .84 .180 'I. .1 1-72 

SP-37 .820 .360 .125 .051 .150 .430 . 125 X. 'I. ~. '/. 1.22 .250 'I • .3 1-72 

SP-50 .980 .488 .125 .051 .187 . 530 .150 'h % %, li" • 1.44 .285 'h .7 1-72 4.5 

SP-62 1.215 .600 .187 .091 .250 . 691 .178 % U. 'I. U • 1.732 .391 'hi 1.2 4-40 

SP-75 1.621 .730 .240 .091 .306 .838 .172 % U. '/. '/2 2.15 .473 'f. 2.7 4-40 

Standard Coils 1050 C, Hi Temp Available. • Max Stroke, Standard Pushrod length. 

PO SERIES 
PULL TYPE 

r'~ ~-.'J': 18:) : 'E 
I ...l. M 

-'---'-
I-- . Iq .. J. H r,0 

f!jl 1 
• 1* 

1-.-1 j..., 

SPECIFICATIONS 
Note: Dimension L is shown with solenoid in energized position. 

Part 
No. A 8 M 

PO-25 .548 .236 .100 .298 'I. .180 

PO-37 .820 .360 .150 .430 X. 'I. ~. 'I. .8921 .250 

PO-50 .980 .488 .187 .530 'h % %, X. 1.180 .285 

PO'62 1.215 .600 .250 .691 % U. 'I. U. 1.434 .391 

PO-75 1.621 .730 .308 .838 % U. 'I. 'h ·1.797 .473 

Standard Coils 105·C, Hi Temp Available. 

SPECIALS 

Frame: ................ CI006 Iron - Cad·1I Plated 
Core: .................. C1002 Electroless Nickel Plated 
Plunger: ............ C1002 Electroless Nickel Plated 
Wire: .................. 1300 C Magnet Wire 
Termination: ...... Heavy Leads - PVC, Type BU,. 5" 

Terminals - Solder Lugs 
Tape: .................. Mylar 
Bobbin: .............. 30% Glass Filled Nylon 
Tip: .................... Delrin 
Push rod: ............ Phosphor Bronze 
Tol: ..................... XXX ±.005 

Max. Weight Tapped Wattage 
0 R Stroke Oz. Holes Nom. 

.130, .025 :062 .031 'I. .1 1-72 

.160 .051 .075 .031 % .3 1-72 3 

.200 .063 .106 .063 'I, .7 1-72 4.5 

.200 .063 .094 .063 % 1.2 4-40 

.200 .063 .094 .063 'I. 2.7 4-40 

E.l-ECTRO·MECHANISMS, INC., is completely equipped, both engineering and production wise, 
to supply you with variations of our solenoids that you might need for your application. We are 
also capable of designing special types that you might need within the size range of our products. 
We would appreciate the opportunity to help you solve design and application problems you may 
have in the area of miniature solenoid actuators. 

The force charts below represent three different duty 
cycles. 
Nominal voltage represents contiiluowS duty. 
2X Nominal voltage represents a 25%, intermittent duty 
cycle 4X Nominal voltage represents a 6% interm;t!ent 
duty cycle. 
The duty cycle consists of two factors: 
L Percentage of time solenoid is energized in or,e cum· 

plete operating cycle. 
Time On 

(Ref: DUTY CYCLE = Time On + Time Off X 100) 

2. Length of time of the. longest singie energization in 
one complete operating cycle. 

SP18 SP-25 

SP-37 
::+-H--+-rH-~ 

SP-62 

4XVOLTAG£ 

.X.~OL AGIO 

SP-50 

'NCh~S FROM q.OSEIl POS'lION 

SP~7r··· 

I "oilli-++-H--++-H-l 
! .. Ht\I-+-H--H-l-H-l 
, '·HHf-+-H--H-+-H-+ 
i ,. f1H-++-I-++-H-+--j 
" .Hf.\-+-H,---H-+-H-1 

00 '-;1; .. , i::,::: 
I~CHES "RO~ CLOSED PQ$Jr'ON 'NGHfS FROM ClOS~D POStTIQN 

Ail forces shown- are· ilt25· aiil6fenCFOru--se -aTh@ie-r 
ambient temperatures use the chart below to determine 
force at any given temperature. 

t~nlHBH41 
I) 20 C 41)"C 60 C eo'c 1OO'C '2~'C 1.oW'C 160"C llllYC 200°C 

FEATURES 
ELECTRO-MECHANISMS micro·miniature solenoids offer 
you static and impact forces equal to standard solenoids 
2 to 3 times the size of these units. 
Because of their small size, they have extremely fast 
reaction time. As fast as 2 msec at 4x nominal voltage. 
The unique design of PUSH or PULl action, offers many 
applications beyond the conventional pull type solenoid. 
A complete line of 15 solenoids from 'KI' 0.0. to 1.25()1' 
0.0. allows y.ou to choose the correct solenoid with the 
force you require, from stock items. 
The units are highly reliable with life of many millions 
of operations. 
The solenoids are also available with coils in Class F 
and Class H for high temperature requirements. 
Simplicity of design helps keep the costs down and al· 
rows us to pass these savings on to you, our customer. 

TYPICAL APPLICATIONS 
• Hammers for high speed 

printers 
• Camera shutter 

actuators 
• Locking mechanisms for 

switches, adding mao 
chines and typewriters 

• Interpossers for card 
punching and tape 
perforation 

• Cam actuation 
• Pen lifters for plotters 

• Event markers for chart 
recorders 

• Key actuators for 
numerical readouts on 
typewriters and adding 
machines 

• For life testing 
different devices 

• For indicator flags 
- Sensing devices 
• Remote switching and 

actuation 

8'1622 For manufacturers' sales offices, see yellow pages EEM 1988 
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..;sA.. electro-mechanisms 
"'- V FIN COR PO RAT E 0 

P.O BOX A FAX (818) 303-2189 

SP-lOO SERIES 
60 0 CONICAL 

PO-lOO SERIES 
60 0 CONICAL 

SPECIFICATIONS 

Part 
No. A B 0 E F H 

SP-100 2.270 1.254 .092 .500 1.254 1.115 

PO-lOa 2.270 1.254 . .500 1.254 1.115 

I J K L M 

.750 .430 .040 .752 .627 

.750 .430 . . 700 .627 

a p R S T . . .100 . .343 

.375 .143 .168 .100 . 

AZUSA, CALIF. 91702 
AREA CODE (818) 359-2535 

Height 
of Max. Tapped 

Terms Stroke Holes 

.365 1 6-32 

.365 1 6-32 

Weight 
Oz. 

10 

10 

11.5 WATTS VDC 
3,6, 12, 24,48,110 
60· CONICAL 

100r---,---,-----,-,-'----'---' 

180r-t---+---+-F::::lO":::-E '-+"-=FUN±cn:::1o• 
160r-t--+--+~i~~~A~~ll:1~~ 

FORCE AT 2S'C 

°0 .100 .200 .300 .400' .500 .600 .700 
INCHES FROM CLOSED posmON 

Standard Coils 130oC, Hi Temp Coils Available. • Not Applicable. 

MINIATURE TUBULAR SOLENOIDS 

3 SIZES AVAILABLE PUSH or PULL 

Ytt DIA. X .625 
2 WATTS 

MODELS TPO-TSP-30 

MODEL TPO·3D ~{' 
DC CONTINUOUS 1.6 
DC2X 3.2 
DC4X 5.1 

MODEL TPO-45 
DC CONTINUOUS 4.9 
DC2X 7.1 
DC4X 15.0 

MODEL TPO·55 
DC CONTINUOUS 18 
DC2X 38 
DC4X 50 

EEM 1988 

Y2" DIA. X .875 
3 WATTS 

MODELS TPO-TSP-45 

FORCE VS STROKE 
Stroke (Inches) Force (Ounces) 

Kl' Va" 'Kl' 
1.2 .90 .4 
2.1 1.7 1.2 
3.7 3.3 2.6 

2.8 1.8 1.6 
4.9 3.0 2.8 

10 7.0 6.8 

7.0 5.5 3.4 
10.0 7.2 6.0 
20.() 14.3 12.8 

For manufacturers' sales offices, see yellow pages 

'Kt DIA. X 1.00 
4.5 WATTS 

MODELS TPO-TSP-55 

Y4" %" 

1.1 
2.3 
6.1 

3.0 1.4 
5.2 3.1 

11.8 10.1 

8·1623 
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Now available from 
Electronic Specialty 
Corporation ... 

MILITARY GRADE 

SOLENOIDS 

~~Electroni~ Specialty 
Corporation 

8·1624 

P.O. BOX 3501 / VANCOUVER, WASHINGTON 98668-3501 
PHONE (206) 574-5000/ FAX 206 573 4635 / TWX 970-444-0005 

For manufacturers' sales offices, see yellow pages EEM 1988 
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SOLENOIDS 
· ENGINEERING · QUALITY · DELIVERY · 

Hard to find all these 
in one company? 

NOW YOU CAN! 

Our engineers design only solenoids and relays. 
Their years of experience save you money and 
shorten your manufacturing lead time. 

Complete designs from start to finish or slight 
modifications to existing products. We know our 
capabilities and if we can't design and build a 
cost-effective unit, we'll let you know immediately! 

Quality: At Electronic Specialty quality is consistent. 
Our in-house environmental and dynamic testing 
lab gives us control of product quality and keeps 
our lead times to a minimum. 

Delivery: Our sales engineers can help you with 
your particular application. Slight variations, or a 
totally new design, they give you answers on price 
and design quickly. Because we've supplied these 
kinds of components for years we are equipped 
to build and deliver your order when you need it. 

Design capability, fast delivery of quality products 
with the assurance they are what you need. That's 
what Electronic Specialty Corporation offers you. 
Whether your orders are large or small we never 
forget the customer is what keeps us in 
business. 

Call us, let us give you a competitive quote 
quickly and accurately. 

PHYSICAL CHARACTERISTICS 
Push or pull type 

CASE SIZE 
V2" diameter case 0.0. to 3" diameter case 0.0. 

STROKE RANGE 
.01" to .5" 

WEIGHT 
4 oz. to 48 oz. 

ELECTRICAL CHARACTERISTICS 
AC & DC Operation 
Coil Voltages AC 5 VRMs to 240 VRMs 

from 50 hz to 800 hz 
DC 5 VDC to 600 VDC 

Coil resistance-Commensurate with required. 
power and voltage requirements 
Dielectric to 1500 VDC or VRMs 
Insulation resistance 100 meg at 500 VDC 

OPERATING CHARACTERISTICS 
Force curves matched to customer requirements or 
use existing designs 
Plunger strokes from .001 to .5 inches 

ENVIRONMENTAL CHARACTERISTICS 
Temperature ranges -65F to 300F 
Pressure range 
Fluid compatibility 

CONNECTIONS 
Stud screw terminal 
Quick connect 
Mil Spec multiple connectors 

Vibration 
Shock 
Salt Spray 

Twist lock 
Wire leads 

~ ElectroniC; SpeCialty 
~ Corporation 

EEM 1988 

P.O. BOX 3501 / VANCOUVER, WASHINGTON 98668-3501 
PHONE (206) 574-5000 / FAX 206 573 4635/ TWX 970-444-0005 

For manufacturers' sales offices, see yellow pages 8·1625 
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1.IDeR'·lr 
CClII'·RClI.8 IIIC. 

BOX FRAME ~~ 
SOLENOIDS ;:)~ 

Cl U 

1.-5 
H=.SI Cont. 
L=.S3 Int. 
W=.5 Pulse 

~ 
1.-22 

H=.75 13@1/1S .5@1/2" 
L=I.IS 22@1/1S" 1@1/2" 
W=.75 38@1/1S" 3@112" 

21@1/16" 1@1/2" 
34@1I1S" 2@1/2" 
S2@1/16" S@1/2" 

31@1/16" 1@1/2" 15@1/1S" 2@1/2" 
47@1/16" 3@1/2" 29@1/1S" 4@1/2" 
83@1I1S" 13@112" S2@1/16" 11@1/2" 

3S@1/16" 4@3/S" 19@1/1S" 5@3/S" 
53@1/1S" 7@3/S" 34@1/1S" 8@3/S" 

W=1.00 Pulse 107@1/16" 34@3/S" 90@1/16" 25@3/S" 

Cont. 48@1/1S" 3@3/4" 18@1/16" S@3/4" 
L=1.84 Int. S7@1/1S" 7@3/4" 33@1/1S" 13@3/4" 

Pulse 90@1/1S" 26@3/4" 54@1/1S" 23@3/4" 

55@1/1S" 2@3/4" 17@1/16" 11@3/4" 
92@1/1S" 7@3/4" 4S@1/16" 28@3/4" 

136@1/16" 16@3/4" 96@1/16" 51@3/4" 

H=1.63 Cont. 98@1/16" 5@1" 15@1I16" 9@1" 
L=2.19 Int. 145@1/16" IS@l" 55@1/lS" 34@1" 
W=1.44 Pulse lS0@1/16" 36@1" 93@1/16" 56@1" 

H=1.S5 120@1/1S" 4@5/S" 24@1/1S" 8@1/2" 
L=1.65 Int. 184@1I1S" 11@5/S" 49@1I16" 4@3/4" 
W=1.58 Pulse 27S@1/16" 40@5/8" 13S@1I16" 13@3/4" 

L-89 

H=1.S5 Cont. 144@1/16" 7@3/4" 17@1/16" 7@3/4,,1 

L=2.14 Int. 200@1/16" IS@3/4" 42@1/IS" lS@3/4" 
W=1.5S Pulse 2S5@1/1S" 58@3/4" 98@1/1S" 43@3/4" 

H=1.85 Cont. 148@1/16" 5@H/4" 12@1I16" 7@1·1/4" 
L=2.63 Int. 208@1/1S" lS@1·1/4" 27@1/1S" 17@1·1/4" 
W=1.5S Pulse 26S@1/16" 40@H/4" 80@1/16" 43@1·1/4" 

* Forces and Strokes (Ounces and Inches) @ 250C 

SOLENOIDS 

STANDARD VOLTAGES: 
6, 1 2, 24, 48, 120, 240 AC/DC. 

Other Voltages Available. 

Hinge Type 
Flapper Solenoid 

Push Type 
Solenoid 

ENCLOSED TO SHIELD MAGNETIC LEAK! 
Available only from Liberty Controls 

Call Now to find out more about 
our New line of Tubular Solenoids. 

LIBERTY CONTROLS, INC. 
500 BROOKFOREST AVENUE 
SHOREWOOD, IL 60435 
(815) 725-2241 
FAX: (815) 725-6571 

B-1626 For manufacturers' sales offices, see yellow pages EEM 1988 
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LMC 
LINEAR MOTIONS 
CO M P ANY 17025 DUBESOR ST.lVALINDA, CA 91744/(818) 918·7806 

09B32 
12 VDe 
PUSH TYPE 
2 LBS. PULL 
@ 'I." 
(PCB OR PANEL 
MOUNTING) 

CUSTOM SOLENOIDS 
Linear Motions Company specializes 
in CUSTOM D.C. and Rectified A.C. 
Solenoids. The solenoids illustrated 
are a sampling of solenoids that have 
been designed for specific applications. 
It is not necessary to sift through 
numerous catalogs to find a solenoid 
that might fit your design; send us 
your specifications and we will design 
a solenoid to fit your application or 
send us your obsolete or unknown 
solenoid and we will reproduce it. 

DESIGN FEATURES 
AVAILABLE 
• Plunger return spring 

• Pull, Push or Push-Pull actuation 

• Long Stroke (5 inches & up) 

• Choice of Leadwires, Quick disconnect, 
Screw type and Solder Terminals 

• Built-in or external full wave rectifier 

• Optional solid state Solenoid Driver
FULL Pull-inl REDUCED Holding 
Voltage 

• Save assembly cost with unassembled 
solenoid components (i.e. built-into 
your enclosure) 

EEM 1988 

CUSTOM SOLENOIDS 

25AJ35 
110 VAC 

2" DIA. X 
3Y," LG. 

FULL WAVE RECTIFIER 
BUILT IN 
30 LBS. PULL 
0-5" STROKE 

30C1S 
24 VDC PUSH PULL TYPE 
35 LBS. PULL @ ±Y." 

20AH 12 VDC 
PULL TYPE 
8 LBS. PULL 
@ .75" 

TUBE OF 
NON MAGNETIC 
MATERIAL 

GENERAL DESCRIPTION 
The SOLID STATE VOLTAGE CON
TROLLED SOLENOID SYSTEM is a new 
innovation in high performance Contin
uous Duty Solenoids. The Solid State 
Voltage Control Unit is a variable duty 
cycle solid state device, there are no 
power robbing resistors to produce heat 
and no mechanical components to wear 
out. An Intermittant Duty solenoid is used 
in conjunction with the Voltage Control 
Unit. 

SOLID STATE VOLTAGE 
CONTROL UNIT 

• Virtually burn-out-proof-switching is 
independent of plunger movement 

• Higher reliability 

• Longer life-solid state switching; 
no moving parts 

• Smaller solenoid-no holding coil, 
switches, insulators, etc. are required 

• Versatile-since there is no 
mechanic connection between the 
plunger and the switching device, 
any type of solenoid can be used 
(i.e. Pull, Push, Push-Pull). 

• Control unit can be mounted anywhere 

2.937 

r-- 2.501 I max ~3'38] 

0- "-1 
2.00 

..=---.n,-----, 
1.25 

~===='=P~ 
DIMENSIONS 

VOLTAGE CONTROL UNIT 

R =, 
LOAD 

INSTALLATION WIRING 

1~ 
o time 

TYPICAL SOLENOID 
ACTUATION CYCLE 

For manufacturers' sales offices, see yellow pages 

MODEL NO. VC102 

SPECIFICATIONS: 
Input Voltage: 
Available From: 
SVDC min to 40VDC max 
(specify operating voltage) 

I nput Current: 
10 amps max 

Load Resistance: 

V-2 
R =--ohms min 

10 
Output Current: 
(to resistive or 
Inductive load) 
High mode = 10 amps max 
Low mode =.2 HI mode 
current (specify other) 

Output Duration: 
High mode = 2 seconds 
(specify other from 10 m.s. 
to 5 seconds) 
Low mode = on until 
voltage is removed 

Temperature Range: 
Operating = OOC to 50°C 
Non-operating = 
OOC to 125°C 

8·1627 
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TOGGLE SWITCHES 

PHOTOElECTRICS 

RelAYS 

LIQUID LEVEL 
CONTROLS 

.,. 
-~/. 

, . 
", ". 

SOLID STATE 
RELAYS 

TERMINAL BLOCKS 

TEMPERATURE 
CONTROLS 

TIMERS 

8·1628 
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WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE orders placed by 3:00 p.m. are shipped the same day. • BECAUSE of our excellent Value-Added Service • 
• BECAUSE we have over 8,000,000 relays" switches In stock. • BECAUSE of our Just-In-Tlme Program. 

(213) 452·1229 
RELAYS SWITCHES TIMERS 

BUD Aleph International Acro ATC 
Allied Controls Alco Agastat 
American-Zettler American Switch Amperite 

CIRCUIT BREAKERS Aromat Aromat Antex 

Alrpax 
AT&T Arrow Hart Crouzet 

Aromat 
Bosch Cartlngswitch Eagle Signal 

Carllngswitch C.P. Clare C&K Guardian 

Heinemann 
Coto EECO Industrial Timer 

Potter & Brumfield 
Crydom Controls Electro·Mech Magnecratt 
EAC Electronic Compo Group Master Electronics 
Elec-Trol Grayhill Midtex 
Fujitsu landis & Gyr National Controls 

CONNECTORS & Gordos linemaster Omron 
SOCKETS Grayhill Master Specialties Potter" Brumfield 

Amphenol Guardian McGill SSAC 
Aromat HI-G Mlcroswltch Struthers-Dunn 
Curtis Idec Omron Syracuse Electronics 
Custom Connector ITT Oslo 
Idec line Electric OTTO 
lumberg Magnecralt Sala RESISTOR NETWORK 
Master Electronics Master Electronics Unlmax Beckman Ind. 
Potter & Brumfield MEC 
Souriau Midtex 

INDICATORS, Vemitron-Beau Omron 
Welcon/Wells Potter & Brumfield LAMPS & LED TRIMMERS & POTS 

RBM Idec Beckman Ind. 

Schrack 101 

COUNTERS Siemens lEE 

Sigma JKl SOLENOID Engler 
Slandex leecralt Dorrneyer Heeon lumex 

IVO Stantel Guardian 

Kessler-Ellis Struthers-Dunn Stanley line Electric 

Master Electronics Telemecanique Sylvania 

Omron Theta-J 

Redington Trlrldge INDUCTORS TERMINAL BLOCKS 
Redllon Jeffers Beau 
Sodeco/Maxmar FUSES Microtran Buchanan 
Slemco Bussmann Stancor Curtis 
Veeder-Root llttelluse Triad Electrovert 

Underwriters Safety Kulka 

PHOTOELECTRIC Magnum 

DIODES HARDWARE & 
Aromat 

Marco 

Generallnstr. WIRING DEVICES 
Dolan-Jenner 

RDI 
Aavld 

Electro 
Underwrtters Safety 

Buchanan Vemitron-Beau 
Electrovert 

Omron 
FANS Harvey Hubbell 

Photoswitch/ AB 

Aromat Skan-A-Matic 
H.H.Smith TRANSFORMERS U.S. Toyo Modor Dormeyer 

PROXIMITY Mlcrotran 
KNOBS Agastat Stancor 

FILTERS Cosmo/Kurz-Kasch Electro Thordarson 
Curtis Raytheon/Panel Products Omron Triad 

OVER 8.000.000 RELAYS & SWITCHES IN SlOCK 
MAILING ADDRESS 

MASTER DISTRIBUTORS 
P.o. Box 25662 

Los Angeles, CA 90025-0662 
FAX (213) 399-8600 

PADDLE SWITCHES TRANSFORMERS TIMERS 

PHYSICAL ADDRESS 
MASTER DISTRIBUTORS 

1301 Olympic Blvd. 
Santa Monica, CA 90404 

Telex: 182041 MASTER SNM 

COUNTERS FANS 

ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

For manufacturers' sales offices, see yellow pages 

CIRCUIT BREAKERS 
~uses & FUSEHOLOERS 

KNOBS 

LAMPS & LEDS 

SWITCHES 

• RELAYS 

INDICATOR LIGHTS 

~, 
~i 
SOLENOIDS 

SOCKETS 

PUSHBUTTON 
SWITCHES 

PROXIMITY CONTROLS 
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SOLENOIDS 

Lucas Ledex ~, 

Solenoids 
Over 400 choices of standard solenoid designs are available off-the-shelf from 
us. But, if none of these meet your unique requirements, we'll provide you with 
custom engineered prototypes. Either way, Lucas Ledex Inc. offers you the 
widest variety of solenoids for your design. 

Rotary Solenoids 
Step-turn-index-lock-punch-Iift. For millisecond-fast torque and endurance, 
specify a Lucas Ledex rotary solenoid. Nine basic sizes, right or lefthand 
strokes from 10 to 110 degrees. Torque output to 117 pound-inches. Life of over 
100 million cycles with endurance engineered models. Four standard size 
groups of Magton rotary solenoids produce high torque with no axial 
displacement. Standard angular strokes: 60°, 45°, and 30°, either CW or CCw. 
Can be modified. Long operating life: 500 million cycles. Request literature. 

Linear Solenoids 
Short-medium-Iong strokes are all available from one source-Lucas Ledex 
Inc. Choose our low profit flat face push/pull for high force/short stroke; our low 
profile conical face push/pull for medium force/stroke and our tubular solenoids 
for long strokes. New Series 20 tubular pull solenoids provide 100 million 
actuations (push, 50 million), quiet operation, push or pull, and economy-from 
stock. Rugged construction provides accurate repeatability after long usage. 
Our tubular solenoids have built-in impact cushions to absorb energy at the end 
of the stroke and electroless nickel plated plungers for longer life. 

Magnetic latching Solenoids 
MagnetiC latching solenoids use permanent magnets coupled with conventional 
rotary, tubular, low profile, or open frame solenoids, to hold the unit's plunger in 
an open or closed position without current drain. A momentary pulse releases 
the latch. Memory is retained during power loss. Request literature. 

Stepping Solenoids 
Step 10-15-20 or 30 degrees with the highest torque a stepping solenoid 
makes-the Series 50-L. Square wave pulse drives either the unidirectional or 
bidirectional model for 10,000,000 steps with a non-accumulative accuracy of 
± 1°. Direct couple for mechanical ease and avoid linkages. Can be manually 
overridden in case of power failure. 

Proportional Solenoids 
Open loop/closed loop, variable position sensing is now possible by using our 
proportional solenoid with our controller for smooth, accurate response. 
Hydraulic systems can use our wet plunger type which requires no dynamic 
seals and provides up to 50 pounds force. Do away with pilot stages and 
expensive servo valves. 

Open Frame Solenoids 
TDS Series open frame solenoids for large volume OEM applications are 
available at competitive prices in 34 standard configurations, manufactured in 
Japan. Lucas Ledex D-Frame solenoids are dependable and reliable. Eight 
standard models are available from stock with strokes up to 1.25". Quick 
connect terminals and class "B" coils are standard. Request literature. 

Soft Shift'" and Custom Designed Solenoids 
Soft Shift Solenoids give variable speed control, from snap action to quiet 
variability. Variable positioning with electronic control. 

Typical custom designed solenoids include dot matrix and printhammer models. 

Lucas Ledex Inc. 
P.O. Box 427 
Vandalia, Ohio 45377-0427 USA 

FAX: 513-898-8624 

CaIlS13-898-3621 
For manufacturers' sales offices, see yellow pages 

4550 
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Lucas Ledex Solenoids Be: Switches 
Solenoids and switches-We have both the products 
and the people to help you with the quickest and best 
solutions to your design problems. Our wide selection of 
stock models lets you get a fast start on your prototype, 
and our expert engineering staff will work closely with 
you on custom designs. You'll find helpful solenoid and 
switch technology. 

Rotary solenoids-choose from 250 stock models or 
custom designs for prototype work. Also Magton® rotary 
solenoids for high reliability applications. Stock units 
shipped within 24 hours. 
Series 20 tubular push or pull solenoids have life 
expectancies in excess of 50 million actuations in push 
models, 100 million in pull models. 
Low profile push/pulL flat face, or conical solenoids are 
built for high force to size, and fast response. 
Soft Shift® solenoids-capable of proportional control 
as well as on-off. 
Stepping solenoids-highest torque solenoid avail
able. Extended life up to 10 million cycles minimum on 
unidirectional models or each direction on bidirectional 
models. 

Open frame solenoids-34 models of TDS Series and 8 
models of our D-frame Series solenoids offer economi
cal long term service. 

Magnetic latching solenoids-all solenoid configura
tions maintain energized position without current draw. 
Pushbutton switches-All mOdels stocked. Individual 
pushbuttons, flat panel pushbuttons, low prOfile rotary, 
binary selector, keyboard, and keylock switches. 
Ganged and panel mounted switches with the look and 
feel of quality. 

Rotary manual switches provide economy by simplify
ing circuitry, eliminating auxiliary circuit components 
and minimizing wiring. Reliable for military and 
commercial uses. 

Stepping switches operate in - 55°C to + 80°C and 
switch lA @ 120 VAC or 2A @ 28 VDC, More switching
less space. 

Packaged switches handle high density transfer 
switching without relays in extreme environments. Meet 
relevant MIL specs. 

For detailed performance curves. write for literature. Torque shown in !b. in. Many stock models to choose from. 

Lucas Ledex ~' 
Lucas Ledex Inc. 
P.O. Box 427 
Vandalia, Ohio 45377-0427 U.S.A. 

8-1630 For manufacturers' sales offices, see yellow pages 

Phone: 513-898-3621 
TWXlTelex: 6874241, 6874243 
FAX: 513-898-8624 
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Magtod Rotary Solenoids 
Magton solenoids give you hundreds of millions of 
cycles of life, severe environmental operating capa
bilities, low noise, and true rotary motion with no axial 
displacement. They may be what you need to handle 
shock or vibration in aerospace, or any demanding 
application where extremely long life is required, 

Design uses a balanced armature mounted on ball 
bearings, F<;>ur sizes up to 2.42" dia, provide 30°, 45°, or 
60°, (90° optional) at CW or CCW travel stop to stop: wide 
range of output torques (to 50 in.-oz.) and 5 to 400 VDC 
available. Request literature. 

Series 20 Tubular Solenoids 

Available push or pull 
Typical output. 1/10 duty 

r-------~r---------._--------

For detaUed performance curves, write for our solenoid catalog now, 
Stock models available both push and pull. '12", %", and 1", 

The Series 20 offers the economical solution to your long 
life actuating needs, A low friction bobbin assembly 
provides for a life expectancy of millions of actuations. 
The problem of powdered metal flaking is eliminated 
through the metal-to-plastic bearing surface construc
tion, The terminal version mates with standard connec
tors, A special mounting nut is supplied, packed loose, 

Low Profile Solenoids 
Typical output, 1/10 duty 

The Series 20 is ideal for applications where field 
servicing is prohibitive, Its quietness and high reliability 
provides definite advantages in applications involving 
peripheral equipment, business machine mechanisms, 
door inter-locks, interposers, and gate releases, Request 
literature, 

For detaUed performance curves. write for literature, Many stock models to choose from, New bobbin wound coil models provide extra economy. 

Lucas Ledex ~, Lucas Ledex Inc. 
P.O. Box 427 
Vandalia, Ohio 45377-0427 U.S.A. 

EEM 1988 For manufacturers' sales offices, see yellow pages 

Phone: 513-898-3621 
TWXlTelex: 6874241, 6874243 
FAX: 513-898-8624 

8·1631 



4550 SOLENOIDS 

Stepping Solenoids 

For more deta!led speclt!catlons on 64 stock models. request literature. 

Soft Shift® Solenoids 
Soft Shift-in addition to snap-acting. these linear 
solenoids provide characteristics allowing variable 
positioning over a portion of the stroke for use in cost
reduced control systems. Request catalog. 

Open Frame Solenoids 
TDS Series open frame 
solenoids feature 34 std. 
models. hundreds of 
variations for 
high-volume OEM 
applications. Pull-stroke 
curves fall in shaded 
range at right. Eight 
models of our D-frame 
solenoids also available. 

Request Solenoid 
Catalog now. 

Other Solenoids 

-'-=~tttt++++~~ 11.64 

Magnetic latching-tubular. low profile. and open 
frame solenoids hold the plunger in the actuated 
position using no power. Excellent for fail-safe latching 
mechanisms. Request catalog. 
Printer solenoids-dot matrix and print hammer sol
enoids are examples of custom designs that deliver 
exceptional reliability over a long life. Call us to discuss 
your needs. 

Lucas Ledex k' Lucas Ledex Inc. 
P.O. Box 427 
Vandalia, Ohio 45377-0427 U.S.A. 

8-1632 For manufacturers' sales offices, see yellow pages 

4550 

Phone: 513-898-3621 
TVf.XlTelex:6874241,6874243 
FAX: 513-898-8624 
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A 
AC alternating current 
ABS acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard code for 

information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CAMAC computer automated measurement and control 
CATV cable television or community antenna 

television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
D/ A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger dinde 
DIL dual in-line 
DIN Deutsche Industrie NOImenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL dinde transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded decimal interchange 

code 
EEPROM electrically erasable PROM 
EIA Electronic Industries Association 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene Copolymar, 

200" Teflon 
FET field-effect transistor 
FM frequency mndulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide FET 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 

HIPOT test, measurement and diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JEDEC Joint Electronic Device Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 
kHz kilohertz (10 3 
KSR keyboard send Ireceive 

L 
LC inductance capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement transformer 

M 
MASER microwave amplification by stimulated 

emission of radiation 
MA TV master antenna television 
I1F microfarad 
MHz megahertz 
MIB microcomputer interface board 
MIC microwave IC 
MIPS million instructions per second 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor FET 
MOSIGT metal oxide semiconductor insulated-gate 

transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment manufacturer 
OR a logical operator 

P 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative (transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan pOsition indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction transistor 

Q 
Q AM quadrature amplitude modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered switch 
SIMM single in-line memory module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of expansion 
TXCO temperature compensated crystal oscillator 
TFE tetrafluoride ethylene propylene Copolymer, 

250· Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

v 
V AC volts (of) alternating current 
V AN value added network 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz to 300 MHz) 
VHSIC very high speed integrated circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 
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Specialists in 
Electromagnetic 

Devices 
970 
DC or AC Solenoids 

KEB 
Wrap Spring Clutch 
for Office Machines 

Locking Devices 

GRFY+AW 
Proportional Solenoid 
9nd Stroke Indicator 
for Hydraulic Applications 

For manufacturers' sales offices, see yellow pages EEM 1988 
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regQQQ 3713 Grand Boulevard PART OF 

Brookfield, Illinois 60513 WORLDWIDE 

312-485-5152 MAGNEFSCHULTZ 
1-800-635-3778 

Box-Frame Solenoids (Pull Version) Push Version Also Available. 

Forces and Strokes Body 

Type Duty (m~~.)ces (a incr~:x.) inches 
Volts Oms H x L x W 

~ ~~ ~:~gg~ ~1~gg Cont. 144 ~~~; ~~~::: ~* ~~::: 3f4 1%2 3f4 
Int. 60 3f4 1%2 % 

-:'I~" 312-6011 120VAC Cont. 390 12(i1 'hi' 1/4 " 3/. 1%2 3f4 
312-6012 120VAC Int. 100 20(a 'hi' 4@1J4" % 1%2 % 
<;IIS-ROS'l ~1~gg Cont. 114 

~~~ Y;~::: .a~t::: 
'5/'6 1'14 "Y32 t.JL ~>",:'~';p. ';', , "~ 5U5-6054 Int. 52 15/16 1'/. 27/32 

"f"'" ~~~:~g~~ 120VAC Cont. 500 1 11'6" %" 15/16 1'14 27132 
120VAC Int. 310 1 111611 'Is" 15/16 1'14 27/32 .. ~ 5U7-6065 24VDC Cont. 85 ~~(a 'Ie" IJ~ Y;~:: 

15/16 1% 27/32 

5U7-6066 24VDC Int. 33 

!!~';''' 
15/16 1% 27/32 

~~;:~g;1 120VAC Cont. 250 1'/:" 7 '12" 15/16 1% 27/32 

120VAC Int. 140 1 . 'Ie" 1 'Ii' 15/16 1% 2%2 
.. 809-6101 24V~<? Cont. 104 12@ '/8" 2(aW' 13/,6 1 'Ie 15/16 Q"':" ' ... t.. 809-6102 24VDC Int. 50 22(a 'Is" 3(aW' 13/,6 1 'Is 15/16 

809-6107 120VAC Cont. 400 12(a 'Is" 5(a'l2" 13/,6 1 'Is 15/16 
I ... 809-6108 120VAC Int. 220 24@'Ie" 7(a'l2" 13/,6 1'/s 15/16 

-r::;j'~ 
827-6113 ~1~gg Cont. 72 24«1%" 4@%" 13/,6 F/s 15/16 

827-6114 Int. 32 40@%" 8(a%" 13/,6 F/s 15/'6 
~ I"C::: 827-6119 120VAC Cont. 200 12@'Is" 6(a"/s" 13/,6 F/s 15/16 

827-6120 120VAC Int. 85 20(jP/s" 13@%" 13/,6 F/s 15/16 

lj ~~g:~g~ ~1~gg Cont. ~~ 1 ~~@Y;::: ?(il'7'4:: 1% 2 F/'6 
Int. 1% 2 17/16 

~~g:~~~1 120VAC Cont. 1~~ 3~~Y;::: 2~~t::: 1% 1 ~~~~ 120VAC Int. 1% 

G 
940-6137 24VDC Cont. 50 78@'/s" 8(a'3f4" 1% 231,6 17/,6 
940-6138 24VDC Int. 15 140(a· 1/a" 18(a%" 1% 231,6 17/16 
940-6143 120VAC Cont. 53 1~6$';''' ~~$t::: 1% 23/,6 17/16 
940-6144 120VAC In!. 15 I' 1/:" 1% 23/,6 17/16 

-tjb 
960-6149 24V[)C Cont. 58 50@'Ia" 8@"12" 1% 19/,6 17/16 
960-6150 24VDC Int. 21 100(a 'Is" 18(d'l2" 1% 19/,6 17/16 

..... " 960-6155 120VAC Cont. 166 14(a %" 10@'I2' 1% 19/,6 17/,6 
960-6156 120VAC Int. 60 45@'Is" 30@W' 1% 19/,6 17/16 

:::~ 
970-6161 24VDC Cont. 58 65(a 'Is" 9@W' 1% 12%2 17/16 
970-6162 24VDC In!. 20 120(a 'Is" 24@'12' 1% 125/32 17/16 
970-6167 120VAC Cont. 100 22(a '/a" 16(iIW' 1% 12%2 17/16 
970-6168 120VAC Int. 125 85@'Is" 58@W' 1% 12%2 17/,6 

Tubular (Pull Version) Push Version Also Available, 

Forces and Strokes Body 

Type Duty (m~~sces «I inc~:x.) inches 
Volts Oms Length x Dia. 

IJ= 
~?)(~·6171 12VI2<? Cont. ~~ 5(0 '132: 1.2(a%2' 1 'Is 7/16 

R7X9-6172 12VDC Int. 9«, '/32' 2.5(<1%2' 1 'Is 7/,6 
R7X9-6173 24VDC Cont. 260 5(a'h2' 1.2(0 %," 1 'Is 7/16 

R7X9-6174 24VDC In!. 57 9(a 'hi' 2.5(a%," 1'/a 7/,6 

,;"'; 
R8X7-6362 12VDC Cont. 55 2.5«1'/,6' ~ «1 3/16" 7Js '/2 

11m R8X7-6363 12VDC Int. 20 6(a '/,6" 1. 3/,6" 7Js '12 
R8X7-6364 24VDC Cont. 240 2.5(a '/,6' ~*t~::: 7Js '12 
R8X7-6365 24VDC In!. 80 6(0 '/'6'1 1. 7/8 '12 
R8XI2-6372 12VDC Cont. 40 7«1 'h2' 1.5(a %" 1'/2 '12 

; ~ R8X12-6373 12VDC Int. 10 14«1'/32' 4(01/4" 1'12 '/2 
R8X12-6374 24VDC Cont. 160 7«1'132' 1.5(i11/4" 1'12 '/2 
R8X12-6375 24VDC Int. 38 14(a'h2' 4(a1/4" 1'12 1/2 

~. 
R8X16-6384 24VDC Cont. 145 2.8(a'ls" 1.5(<1%" 2 '12 
R8X16-6385 24VDC Int. 24 7(0 'Is" 4(0 3/4 " 2 '/2 

=-;; JIIrr= ~g~g:~~g ~~~gg Cont. 41 62g2~ ~~::: 1'~2~ t::: 1'/2 t: Int. 6 1'/2 
R12X12-6213 24VDC Cont. 165 6.5(i' 'Is" 1.2(0%" 1'12 % 
R12X12-6214 24VDC Int. 25 20(a 'Is" 6(i15/s" 1'12 % 

--.or ~~~~~:~~~1 g~gg Cont. 3~ ??(i,l,,6" 

:i~:~:: ~ Y;: 
1 

:::.J~l In!. 33(0 '/16' 1 
R16X9·6223 24VDC Cont. l~g 22«,'/,6' 'i2>1 1'/a 1 + f 
R16X9·6224 24VDC Int. 33(u '/'6' '.'12' 1'/a 1 

R16X16-6231 12VDC Cont. 26 21(a 'Is" 6:~(a%" 2 1 

'UITlllIfllllllr 
R 16X 16-6232 12VDC In!. 3.8 56(d1/a" 

6:g~~%" 
2 1 

I ~~ ~~~ ~:~~~~ 24VDC Cont. 105 ~~*%" 
5/8" 2 1 

24VDC Int. 15 1/a" 5/S" 2 1 

~ R24X13-6243 24VDC Cont. 85 50(a'ls" 5(<1%" 1% 1'12 
R24X13-6244 24VDC Int. 14 150«, 'Is" 200%" 1% 1'12 

..at R24X 19-6253 24VDC Cont. 59 80(a '/8" 8(a 1" 2% 1'12 
R24X19-6254 24VDC In!. 10 140(0 1/a" 32(i,I" 2% 1'12 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1635 



riTilTIl·selection 
LaJlWguide 

Switch Division 

e·1636 

switches-51 00 

For manufacturers' sales offices, see yellow pages 

Surface Mount 

Surface Mount 

Ultraminiature; Low Profile; 
Switches for difficult 

Matrix 

Programmable 

EEM 1988 
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EEM 1988 

switches-51 00 
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l·riTiTiTl selection 
LnJlWgulde 

Inter-
Market 

Resourc 

ITT 

McGill 
Photoelectric 

Mechanical 
Enterprises 

8·1638 

8'1725 

8'1726 

8'1728 

8'1729 

8·1730 

8'1767 

sWitches-51 00 

Sensors 

For manufacturers' sales offices, see yellow pages EEM 1988 



Switches 

Oak 
Switches 

Omega 
Engineering 

Controls 

Otto 
Controls 

Preh Electronic 
Switch 

Veetronix 

EEM 1988 

8'1778 

8·1779 

8'1784 

8'1786 

8'1806 

sWitches-51 00 

For manufacturers' sales offices, see yellow pages 

Temperature, 
Pressure, 
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5100 SWITCHES 5100 

IIltech .... Supplying Solutions 

• Precise Limit 
• Magnetic Position 
• Tension Safety Switch 
• Foot Operated Switches 
• Multi-Position 
• Power or Control Circuits 
• Joystick Operators 
• Control Console Chairs 
• Custom Design Capabilities 

Altech Limit Switch Operators 
E61 SERIES 

W 
22 

WH 1+-
33 WHL 

10 

--j 10 

DOME LEVER ARM LONG LEVER ARM 

n TL T TF 

T ~ .. 

~ 
TOGGLE CATS WHISKER SPRING ROD 

Dimensions Shown in mm. 

Limit Switch Specifications: 

Amp Max. Switch Mechanical 
Max. Volts Rating Cycle Life Tolerance 

E 12 (Encapsulated) 30 VDC. 250 VAC 5A 2/sec 50 mil 0.20" 
E 95 (Thermoplastic) 380VAC 6A 2/sec 10 mil 0.12" 
E 41 (Standard) 380 VAC 10A 2/sec 10 mil 0.12" 
C 50 (Clear Plastic) 380 VAC 4A 2/sec 10 mil 0.12" 
E 51 (Mini. Metal) 380 VAC 4A 2/sec 10 mil 0.12" 
E 61 (Heavy Duty) 500VAC 16A 2/sec 10 mil 0.12" 
E 63 (Special Head) 500 VAC 16A 2/sec 10 mil 0.12" 

Call us for information on Magnetic Positioning, Trip Wire Safety. Foot 
Operated Switches. Alteqh offers a variety of switches for power & control. 

For immediate assistance, call 201-359-4454 or FAX: 201-359-8178 

IIltechCorp. "Puts it all-together" by 
Supplying Modern Solutions ... to current problems. 
349 Route 206 South, Somerville, NJ 08876. 

B·1640 For manufacturers' sales offices, see yellow pages EEM 1988 



5100 

a-I _J 
2101 None 

5100 

SWITCH 
SEALS 

Backed by over 25 years of engineering solutions
for an ever-changing and demanding market. 
The wide demand for custom-molded panel and switch seals, 
threaded inserts bonded to rubber, O-rings, boots and seals, 
etc., translated is really a demand for talent and know-how to 
handle the engineering and molding of particularly thorny or 
unusual custom requirements that frequently plague industry. 
AME meets the demand ... with experience, service and unique 
production techniques. 
CUSTOM ENGINEERED PRECISION MOLDED ELASTOMERS 
• Color filters for incandescent lamps • O-rings 
• Rubber to metal bonding • Boots 
• Clear silicone products • Gaskets 
• Self-sealing hex nuts • Seals 
• Self-sealing washers • Conductive rubber 
• Extrusions • Die cutting 

&1 2102 M5423/07 -02 
Nut-Brass, Nickel Plated, Rubber-Silicone 
Pel ZZ-R-765 Class III, Grade 60 Gray 

2103 M5423/10-01 

2104 

3101 M5423/09-01 

3102 M5423/09-04 

MANY OTHER SIZES AND TYPES AVAILABLE 

Pressure capabilities: Internal Pressure 
1 Atmosphere, 15 psi (103.4 kPa) 

External Pressure 
2 Atmospheres, 30 psi (206.8 kPa) 

For Part #1106 - Internal pressure 
.7 Atmosphere, 10 psi (69 kPa) 

External pressure 
1.4 Atmospheres, 20 psi (138 kPa) 

Endurance: Exceeds 100,000 actuations (depend
ing on environment). 

Useful liIe: 20 years to unlimited (depending on 
environment). 
Switch Seals are designed and manufactured to 
meet or exceed applicable military speCifications. 

FAX (201) 263-8199 

Switch Seals 
An elastomeric boot which seals, thus protecting a 
switch and internal components against hazardous 
foreign elements. AME's one piece switch seal is 
constructed of a flexible rubber boot element 
bonded during molding to a threaded metal insert 
that fully encapsulates the switch and bushing to 
the panel. 
This assembly replaces the panel mounting nut 
and seals the mounting hole making it watertight. 
It protects against moisture, oil, dirt, dust, most 
solvents, many acids (see elastomer selection 
guide). 
Switch seals provide vibration resistant mounting 
and act as double insulation with no interference 
to switch movement. 

Nut-Brass, Nickel Plated, Rubber-Silicone 
per ZZ-R-765 Class III, Grade 60 Gray 

CAST URETHANE & SILICONE 
AME supplies cast urethane and silicone products 
precision engineered to meet your most demand
ing requirements. 
If you need high tensile/tear strength, excellent 
resistance to abrasion and high impact capability, 
our cast urethane is ideally suited for the job. 
Superb temperature resistance to the damaging 
sub-zero cold or searing heat extremes is found in 
the cast silicone custom engineered by AME 
Corporation. 

... AME CORPORATION 

33 Jacksonville Rd. 
P.O. Box 195 Dept. EM 
Towaco, NJ 07082-0195 
(201) 263-1700 

SWITCH 
SEALS 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1641 



5100 SWITCHES 

THE WORLD'S SMALLEST 
SURFACE MOUNT 

DIP SWITCH! 
American Research & Engineering's strip molding process 

makes for a more reliable switch .---------, It's More Reliable 
Three simple components: two composite 
metaVplastic strips and one plastic molded cover replaces a 25 piece 
assembly to make a switch that's more reliable because it's more consistent. 

SAME SIZE AS AN Iel 
If you don't have automatic insertion equipment, we're banking that some day you will. 
In the meantime, your board will look neater, better and more professional. And if you 
have insertion equipment, you'll save the cost of hand insertion! 

Three New Patent Designs That Use 40% Less Parts 
1 The slides are split, or bifurcated, so there 
are two separate slides for each contact 
point. This doubles the contact reliability 
because you have two independent 
gold plated contacts at each 
switch point. 

2 The switches are flush with 
the cover to eliminate acci· 
dental, on·off movement 
once the DIP is program· 
med. Simple. 

3 The package is sealed. 
The lead frame is molded 
directly into the housing 
to provide a one piece, no· 
leak construction. The cover 
is ultrasonically molded to 
the frame after the switch is 
assembled. There is no better 
construction. The Surface Mount 
housing is made of Ryton with a 
Kapton tape seal. 

All K40 Dip Switches Are Available 
In Positions Two Thru Eight! 

The K40 Gull 
Wing Surface Mount 
Dip Switch 

2345678 

.... ' ••• ## 

4 The slides are made from beryllium copper, 
heat tempered to a full hardness, spring 

formed, plated in a 100 micro inch nickel 
bath and then spot gold plated 30 micro 

inch deep at all the contact points. 
This is the best proven switch con· 

taet surface that money can buy. 

5 Every one of the switch 
contact surfaces on the main 

lead frame are plated with 
30 micro inch of gold over 

100 micro inch of nickel. 

The K40 Standard 
Pin Dip Switch 

The K 40 standard pin DIP Switcb 
was originally designed by American Research 

& Engineering in 1982 as the world's smallest 
DIP Switch. It was with its incredible small size and 

d,"bil'" ili" ili •• 4<l "",dod." D;:ti,h, 1"',, '" "i. led to the development of the new K40 , 
Surface Mount DIP Switch lineup. ., , i : 
Lead time for the K40 standard " ","i' '; 
pin DIP Swi tch is seven to fourteen' '; I " 

days and fourteen to twenty·one days ' 
for the K40 Gullwing or "J" bend DIP Switch. All K40 
switches are manufactured at our plant in Elgin, Illinois, 

FREE SAMPLE! Send Us Your Business Card Stapled To Your Letterhead 

£[i\IA]~[ffi~~£~ [ffi~®~£[ffi~[}{] ~ ~~@~~~~[ffi~~@ 
1500 EXECUTIVE DRIVE, ELGIN, IL. 60123 1-312-888-7245 

FAX [312] 888-7094 

5100 

8-1642 For manufacturers' sales offices, see yellow pages EEM 1988 



5100 SWITCHES 

Your best source for quality engineered and innovative products. 

American Switch Corp. 

• Subminiature toggle, rocker, lever and pushbutton switches, lighted and unlighted. 
• Ratings from dry circuit to 6 amps @ 125VAC, 3amp@250VACor7amps@30VDC. 
• Designed and manufactured in Wakefield, MA. 
• Incomparable service and deliveries - Highest quality and value. 
• Responsive application and engineering assistance. 
• Ongoing new product development with emphasis on innovation. 

STseries Toggle Switches 

ST series Rocker and Lever Switches 

800 series snap-action momentary Pushbutton Switches 
and PB series momentary Pushbutton Switches 

300 and 400 series Pushbutton Switches with 
momentary or alternate action 

5100 

AMERICAN SWITCH CORP.l134 WATER STREET, WAKEFIELD, MA 01880/TEL. (617) 246-1007lTWX 710-348-6756/FAX (617) 245-4531 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1643 



5100 SWITCHES 5100 

4A 125/25OVAC IND 
16A 125/250 VAC 
20A 6, 12, 28 VDC 

HIGH IN RUSH 
150A 

PANEL 

CATALOG NO. CIRCUIT FUNCTIOIll LIGHTED CUTOUT FLANGE PANEL THICK 

1350 :=t: ON OFF No 0--127 .2 OJ30.2 - . J 27.3 .75 and 3.3mm 

L.J ~ ___ J (A) 

~ 22.3/22.4 25.0 
1353 ON - OFF Yes A 

OJ ~g~ rn 33.4 
.~ 

1358 ON - OFF Yes .75 and 2.5mm 

L-.J =r (B) 

~ 
22.1/22.2 25.0 

1390 ON - OFF Yes B 

Light in one Line 

See 
Panel cr fS " ~ilS 

U 76dJtJ 
25.0 

All dimensions in millimeters. 

TERMINAL 

C 
G 
T 

BASIC 
CATALOG NO. 

From table 

1 Body available in textured finish only 
2 Lighted model only 
3 Non-Lighted model only 

16.2 

ROCKER 
STYLE 

V-curved 
P-illuminated 

spot 
W-moisture3 

resistant 

0 
-J11L 

r11 T::i:::1 p ~ 
With terminal illuminated 

barrier M441 spot 

PANEL 
CUTOUT 

BODY COLOR' ROCKER/LENS 
COLOR 

VOLTAGE' 

A 
B 

B black 
Wwhite 

Non-lighted 
B black 
R red 
Wwhite 
Lighted 
A amber 
C clear 
G green 
R red 

Incandescent 
6-6V 
7-12V 
8-24V 
Neon 
2-100/13OV 
3-200/250V 

Specifications subject to change without notice. Not all combinations always available. 

ARCOLECTRIC CORPORATION, 9001 Canoga Avenue. Canoga Park. CA 91304 Tel: (818) 700-1933 FAX: (818) 700-9541 

V 

TERMINAL 

C tfr]o, 
6.3 Tab 

rem,.".! O.8mmthick 

G 'lit, .. -, 
6.3 positMt IOdI: 

Tab Terminal O.8mm thidt 

T ~10 
~Tag 

~ 
curved 

OPTION 

Rear terminal 
barrier M441 

8·1644 For manufacturers' sales offices, see yellow pages EEM 1988 



ELECTRICAL SWITCH RATINGS 

1400: 10A, 1251250 VAC resistive 
3A,1251250 VAC inductive 

12 or 24 VDe resistive 

1500: 16A, 1251250 VAC resistive 
5503 4A, 1251250 VAC inductive 

20A. 12 or 24 VDC resistive 

BASIC CATALOG CIRCUIT FUNCTION L1GHTEO 

( ) 0 momentary 

c Tfi . U91 
6.3 Tab Terminal 

O.8mmthick 

1[]91 4.8 Tab Terminal 

O.Bmm thick 
H 

/l:r91 2.8 Solder Tag 
O.Bmm thick 

K 

T ttr70 Solder Tag 

u J ~ 3.2 
Solder Tag 

All dimensions in millimeters. 

SWITCH BODY PANEL FLANGE PANEL CUTOUT 

t HOT STAMP MARKINGS AVAILABLE. CONSULT FACTORY. 

TERMINAL 

n~~· 
1 lighted model only 
2 Unlighted model only 

BASIC 
CATALOG NO. 

From table 

3 Available with incandescent lamp only 

ROCKER 
STYLE 

V curved2 

F flat 
W moisture 2 

resistant 

P-illuminaled 
Spot 

A 
L 
M 
Q 

R 

PANEL 
CUTOUT 

See 
Chart 

Specifications subject to change without notice. Not all combinations always available. 

BODY COLOR 

B black 
Wwhite 

Gloss finish 

Textured 
finish 
available 

AVAILABLE. 

ROCKER/LENS 
COLOR 

Non-Lighted 
B black 
R red 
Wwhite 

Lighted 
A amber 
B blue' 
C clear 
G green 
R red 

ARCOLECTRIC CORPORATION. 9001 Canoga Avenue, Canoga Park, CA 91304 Tel: 1818)700-1933 FAX: 1818)700-9541 

EEM 1988 For manufacturers' sales offices, see yellow pages 

VOLTAGE' 

Incandescent 
66V 
712V 
B 24V 

Neon 
2110/130V 
32001250V 

8·1645 



FUNCTION 

J .. - From table F flat 
V curved 
P illuminated 

spot 2 

W moisture3 

resistant 

1 Body available in glos~ and textured finish only 
2 Lighted model only 
3 Non-lighted curved only 
4 Incandescent voltages only 

All dimensions in millimeters. 

LIGHTED Iill uQTII 
FA =-! J 11--76 I With Terminal l-- Y --t 

PANEL 
CUTOUT 

2....1 L-.J 16.2 Barrier M441 

.. Square corner bezel ** Round corner bezel 

SNAP-IN MOUNTING 

Panel thickness between .75 and 3.3mm (AU.) 

Panel thickness between .75 and 2.5mm (B.) 

Panel thickness between .75 and 1 .2mm (D.E.F.) 

HOT STAMP MARKINGS AVAILABLE. CONSULT FACTORY. 

MATCHING INDICATOR LIGHTS AVAILABLE 

C m . 091 

H 
1[}91 

BODY COLOR' 

/YJ91 
6.3 Tab Terminal 

O.8mm thick K 

4.8 Tab Terminal T 
O.8mmthick 

U 

ROCKER/LENS 
COLOR 

¥~70 

~13.2 
I 

VOLTAGE' 

2.8 Solder Tag 

O.8mm thick 

Solder Tag 

Solder Tag 

OPTION 

Rear terminal 
barrier M441 
See Page 24 

n~"'",, 
B black 

W white 
Non-lighted 
B black 
R red 
Wwhite 

Lighted 
A amber 

Incandescent 
6-6V 
7-12V 
8-24V 

Neon 
2-100/130V 
3-200/250V B blue' 

C clear 
G green 
R red 

Specifications subject to change without notice. Not all combinations always available. 

ARCOLECTRIC CORPORATION. 9001 Canoga Avenue. Canoga Park. CA 91304 Tel: (818) 700-1933 FAX: (818) 700-9541 
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Switching diagrams viewed from rear of switch. 
( ):::: momentary SP::: single pole 

TERMINAL 

C 
T See dwgs. 

BASIC 
CATALOG NO. 

From table 

1 Body_ textured finish only 
2 Incandescent voltages only 
3 lighted model only 
4 Not available in momentary versions 

ROCKER STYLE 

A contoured 
P illuminated 

spot 

PANEL 
CUTOUT 

~ } See table 

All dimensions in millimeters. 

mJ f36 
\-A-\ 76~ ItJ I ::JllL 

~ WIth termmal 
19.5 

BODY FLANGE 

A 

6.3 Tab Terillinal 

0.8 mm thJck 
T 

BODY COLOR ROCKER/LENS 
COLOR 

B Black 
WWhite 

Lighted 
A amber 
B blue' 
C clear 
G green 

R red 

Non-lighted 
B black 
R red 
Wwhite 

barrier M441 

T t! 7.0 
- L.-i 

VOLTAGE 3 

Incandescent4 

6-6V 
7-12V 
8-24V 

Neon 
2-100/130V 
3-2001250V 

SpecIfications subject to change without notice. Not all combinations always available, 

ARCOLECTRIC CORPORATION, 9001 Canoga Avenue, Canoga Park, CA 91304 Tel: (818) 700-1933 FAX: (818) 700-9541 

EEM 1988 For manufacturers' sales offices, see yellow pages 

Solder Tag 
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2 2 

2 3 

2 4 

2 5 

SP = Stngle Pole 
DP = Double Pole 

-------,-- T 
B 7.1 

~~ 
2.8 x 0 5mm thick 
{3 Amp only) 

-~1 
T "- , 6 
~~ 

3.0xO.8mmthick 

2 

¥~5~6 
X 

U ---L 
PCB Terminal 0.8 SQ 

'Y .. ® ® 

NO. SWITCHING 
POSITIONS 

From table 

MARKING EXAMPLES 

1151230 
120/240 
ON/OFF 
etc. 

All dimensions in millimeters. 

__ 58_ 

o if_~~o 

140 

. _ 5 8_ . 

~~c~r. .~_: 
e G B_1 

: ~: W 60 
:!t -- - J 

I~ 
I I n 

- - - -70 70 70 6.0 

4 

5 

6 

A- WITHOUT MOUNTING HOLES B- WITH MOUNTING HOLES 

From table 

I~Z--l~ --+-II ... 6.25 
3.3dia. I~ 

SLIDER DETAIL 

Mounting Holes 

MOUNTING 
DETAIL 

A wlo holes 
B wi holes 

See dwg 

Specifications subject to change without notice. Not all combinations always available 

ARCOLECTRIC CORPORATION. 9001 Canoga Avenue. Canoga Park. CA 91304 Tel: (818) 700-1933 FAX: 1818) 700-9541 
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8400.8450 
6A 125/250 VAC resistive 
1A 125/250 VAC inductive 
Momentary Types 
4A 125/250 VAC resistive 

All dimensions in millimeters. 

SWITCH BODY B SWITCH BODY C PANEL FLANGE 
W/Terminal Barrier W/O Terminal Barrier 

TERMINAL BASIC 
CATALOG NO. 

ROCKER STYLE BODY DETAIL BODY COLOR ROCKER COLOR 

~ } See dwgs. 
From table V curved 

Specifications subject to change without notice. Not all combinations always available, 

B with terminal 

barrier 
C without 

terminal 

barrier 

B black 
W white 

ARCOLECTRIC CORPORATION. 9001 Canoga Avenue, Canoga Park, CA 91304 Tel: (818) 700·1933 FAX: (818) 700·9541 

EEM 1988 For manufacturers' sales offices, see yellow pages 

B black 
Wwhite 
R red 

e-1649 



All dimensions in millimeters 
( )" momenlary 

BASIC 

CAT. 

NO. 

ri•r ~ 3~2 

;~ 

L--I 
25.0 

\ 
.:,f -\ \i 

\ \ 
: ~ 

Standard Hardware supplied M506 hex nut and T92 chrome knurled nul. 
Max. Panel thickness: 3.5mm. This may be increased by omitting back nut 
12.7 Panel Hole 

G 

6.3 Tab 
Terminal 

0.8mm thick 

!'~ - I 

~'," H 

H 

~I 1,78 

[ 

~I 
i 1. I 9.1 

'-q7-1 

4.8 Tab 
Teiminal 

0.8mm thick 

R 
15.0 

~ } Scp dwgs. 

2700 series only available with C terminal 
R Lever for 1700/1800 single pole only 
S Lever for 1700/1800 double pole only 

T 

Solder Tab 

"" 
19.1 

5 : -:' : 
1iE 

BASIC CATALOG NO. 

From table 

Specifications subject to change without notice. Not all combinations aivvCl\~' available. 

TERMINAL 

CONNECTIONS 

Pos 1 Pos 2 Pos 3 line 
Term 

Switching diaqrams viewed from rear of switch. 

Numbers are terminal 005ition5, as shown in drawing . 

~-1 See 
Lever 

'-,. Details, e '1 112 

t ::-,-:~ t 180 

. 
"iiI' . 
-~ 

~~ ~j~ -~ 
- 25.4 10.4 

LEVER STYLE' 

G (ALL MODELS) 
H (ALL MODELS) 
R 
S 

12.7 panel hole, or cut-out 
of following size" 

1 3 

See dwgs. 

11.1 

n 127 
--../ 

ARCOLECTRIC CORPORATION. 9001 Canoga Avenue, Canoga Park, CA 91304 Tel: (818) 700·1933 FAX: (818) 700-9541 
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BASIC 
CATALOG NO. 

.250 Tab 

179652 

179652M 

279652 

379652 

379652M 

379652MM 

.250 Tab 

189652 

189652M 

289652 

289652M 

389652 

389652M 

389652MM 

( I ::: momenta ry 

BASIC 
CATALOG NO. 

.250 Tab 

170153RG 

170153RW 

170153GW 

170253 

SINGLE POLE 

6-32 Screw Function 

179672 On Off 

179672M (On) Off 

279672 On On 

379672 On Off On 

379672M (On) Off On 

379672MM (On) Off (On) 

DOUBLE POLE 

6-32 Screw Function 

189672 On Off 

189672M (On) Off 

289672 On On 

289672M (On) On 

389672 On Off On 

389672M (On) Off On 

389672MM (On) Off (On) 

BASIC CAT. NO. 

FUNCTION 

Color On Color Off 

Red Green 

Red White 

Green White 

Red Red 

SINGLE POLE OOUBLE THROW LIGHTED ON-OFF-ON SWITCH 
RATING 20 AMP 12V 20 AMP DC. BUILT IN LAMP 12 VOLT 

BASIC FUNCTION 
CATALOG NO. 

.250 Tab Color On 

370153GR Green 

370153RR Red 

370153GG Green 

370253 Red 

TERMINAL BASIC CAT NO. 

803 

Color Off Color On 

White 

White 

White 

Red 

Red 

Red 

Green 

Red 

BASIC CAT. NO. 

LEVER STYLE 

m.--. I6.9 
Gil Rl 

H ~r8 

All dimensions in millimeters. 

17~-rO·.'·J CI J.... . '. ~.1.82 x .965 
11.881 -= --- ~-Fli KEYWAY 

17f .. 15.06: j 
9.521 W ~---r-ltJ '! 

1 ~;8.5-'" I :-15.87 

FOR NEOPRENE 
SEAL ADD WS 

LOAD HOT 

D
~ 

~ IJ 
+12 VOLT GROUND 

LOAD HOT LOAD 

D~~ 
\\ D 

+12 VOLT GROUND 

NEOPRENE SEAL 

IS STANDARD 

12.7 Panel Hole 

1.82 x .965 
KEYWAY 

12.7 Panel Hole 

K 1.82x.96 .. 5 .. bt~1 ,~" 
J;9.0·5L 

~
------. 

15.B7 

~~10.31 
20.62 12.70 

, DIA. 

I, 0 .+=t103¥ 
1--34.92 --l MOUNTING HOLE 

TERMINAL BASIC 
CATALOG NO. 

LEVER 
STYLE 

LEVER 
COLOR 

C 803 

Specifications subject to change without notice. Not all combinations always available. 

G 
H 

A amber 
B blue 
C clear 
G green 
R red 

ARCOELECTRIC CORPORATION. 9001 Canoaa Avenue. Canooa Park. CA 91304 Tel: (818)700-1933 FAX: (818)700-9541 

5100 
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16A I 25; 250VAC. resistive UL "CSA 

A RANGE OF HIGH AMPERAGE SWITCHES WITH QUICK 
SNAp IN MOUNTING. OFFERING A VARIETY OF CIRCUITS. 
TERMINALS AND COLORS. 

c 

H 

T 

Flush button version available. 

Consult factory. 

TERMINATIONS 

6.3 Tab Terminal 
O.8mm thick 

4.8 Tab Terminal 

O.8mm thick 

Solder Tag 

BASIC 
CATALOG NO. 

All dimensions in millimeters. 

FUNCTION 

Single Pole 
ON OFF 
Alternate 

Single Pole 
ON OFF 

Momentary 

Single Pole 
ON OFF 
Alternate 

Illuminated 

Single Pole 
ON OFF 

Momentary 
Illuminated 

Indicator 
light 

Double Pole 
ON OFF 
Alternate 

Double Pole 
ON OFF 

Momentary 

Double Pole 
ON OFF 
Alternate 

Illuminated 

Double Pole 
ON OFF 

Momentary 
Illuminated 

IRffil @ ~ ® 'W ~ ~ @ 'A1 ~9. ® ® 
CURRENT APPROVAL DETAILS ON REQUEST 

Specifications subject to change without notice. Not all combinations always available. 

STYLE CIRCUIT 

.--. 

.~ 
• • 

T • • 

~ • • 

ARCOLECTRIC CORPORATION. 9001 Canoga Avenue. Canoga Park.CA 91304 Tel: (818~ 700-1933 Telex: 19-4645 FAX: (818~ 700-9541 

8-1652 For manufacturers' sales offices, see yellow pages 
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5100 SWITCHES 

Splashproof housing covers available for round and square pro
ducts. These covers comply with spec IP54. 

A Ea' -! !22.4 
I '22.3 

_J 

L'-J 

Panel Thickness 
Min. 0.8 
Max. 2.5 

24.0 2.0 36.2 28.0j1J 
r----_ 

5100 

27.2127.3 l~R··~ 
tJ~ !~ 

, ~ 88f-~ 

FULLRAD ~ 

/ ; \ 1 
c I "'ll'-- ~ ,25.0 Panel Thickness 

o .~ 

E 

\ IDJ' i 25.2j1J Min. 0.8 
1.2 / 1 Max. 5.0 

1.3 : 

25.9126.0 

1.55/1.65 

O
~I I 

: 38.8 

i i J 38.9 L+ 
380/37.9j1J 

Panel Thickness 
Min. 1.0 
Max. 3.0 

TERMINAL BASIC BUnON STYLE PANEL 
CATALOG NO. CUTOUT 

C ! See dwgs. 
From table 

i 1-""" }_o~. H A 

T C 
E 

1 Lighted models only 

3.0 41.7 

III Dc> 

II: ~ __ -', . = . 
I-=-_ . 

J..-::'--:-

BODY COLOR BunON 
COLOR 

Matte only Non- Lighted 

B black B black 
Wwhite G green 

R red 
Wwhite 
Lighted 
A amber 
C clear 
G green 
R red 

Specifications subject to change without notice. Not all combinations always available. 

"OW' --l - "ON" 
4.0 

VOLTAGE' 

Incandescent 
66V 
712V 
824V 
Neon 
211O/130V 
32oo1250V 

ARCOLECTRIC CORPORATION. 9001 Canoga Avenue. Canoga Park. CA 91304 Tel: (818) 700-1933 FAX: (818) 700-9541 

EEM 1988 For manufacturers' sales offices, see yellow pages 8-1653 



FUNCTION 

C 

"V' to part number for large button. 

TERMINAL 

T See dwg 

CIRCUIT 

BASIC 
CATALOG NO. 

From table 

TERMINAL 

-=F:rl 1--28.7 

i rrtJ l:( ~io C 

6.3 Tab 0.8mm -Iy~ 

Max. panel thickness 4.0 

All dimensions in millimeters. 

12.7 Panel Hole 
All nylon body 
and bushing 

BASIC 
CATALOG NO. 

From table 

•• 
5.0 19.3 6.3 5.0 

10.3 I ~TlOO-n' 16.1 
dla. + ~--Mij---Ul , dla 

Max. panel thickness: 
Both nuts: 2.5 
Less back nut 4.0 
Panel hole: 7.1 diameter 
Max. plunger movement: 2.5 
All nylon body and bushing 

BUTTON 
S'TvLE 

L large 
button 

BUTTON 
STYLE 

B black 
R red 

Specifications subject to change without notice. Not all combinations always available. 

Omit for 
small button 

ARCOLECTRIC CORPORATION, 9001 Canoga Avenue, Canoga Park, CA 91304 Tel: (818) 700-1933 FAX: (818) 700-9541 

8·1654 For manufacturers' sales offices, see yellow pages 

t- 23.9 ~ 

I ' I .:-:], 
, '_-.i 

10.7 

tir (- r [tIT 10 .. 0 
\ffi~ dla 
~t 

LARGE BUTTON 

BUTTON 

B black 
R red 
Wwhite 
G green 

EEM 1988 



BASIC CATALOG NUMBER 

C936K 
C938K 

C290 

Single Pole 

N290 Pl 

All nylon 

All dimensions in millimeters. 

¥="'iDe 
_-l-----! 
7.4 10.9 

Single Pole 

Single Throw 

C936K 
Push for on 

d~ 
C938K 

Push for off 

.. -i Tripping Height at 

16.0 j. height _I. rest 

10.4 

N290 Pl 
2.5 

ELECTRICAL RATINGS 

0.5 AMP 1251250 VAC 

Panel hole: 12.7 dia 

Max. Panel thickness: 4.0 

6.3 Tab Terminals. 

Option: alternate plastic 
shroud M562 

ELECTRICAL RATINGS 

10.0 AMP 1251250 VAC 

Normally 'CLOSED' or normally 'OPEN 
depending on terminal connections. 

6.3mm Tab Terminals 

Height at rest 
Tripping point height 
Movement differential 
Available overtravel Plunger flush 

with case 

Operating force: C 290 680 gr. approx. 

Panel hole: 12.7 

11.2 Max. Panel thickness: 5.6 

Single Pole 

N290 Kl 

All nylon 

Double Pole 

C290 K2 

Metal 
bushing 
and 
bracket 

°_1, 12.7 ~. 

Specifications subject to change without notice. Not all combinations always available. 

B black 
BL blue 
G green 
R red 
Wwhite 

23.9 

10.4 

j 10.9 

i 79 

I 
I 

23.9 

110.4 

ARCOLECTRIC CORPORATION. 9001 Canoga Avenue, Canoga Park, CA 91304 Tel: (818)700-1933 FAX: (818)700-9541 

EEM 1988 For manufacturers' sales offices, see yellow pages 

6.3 Tab Terminals 

Shrouds on 'K' series anodized 
aluminum. 

Option: Alternative molded plastic 
shroud M562 
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5100 SWITCHES 5100 

Quality and Innovation Switch 
CON~ 

SWITCH TYPE # of # ·of Main- Mornen- IAlternate IIlurnin· 
Poles Positions tained tary Action ated Gold Silver 

DIP/SIP 

-• Auto-Dip 2 thru 10 O.4VA 
• Piano-Dip 1&2 

&16 • 20 V 
• Rotary-Dip 
• SS/SL Sip 

-p KEYLOCKS ~_,~ 
O.4VA 3-5A@ 

·SKFC SKT SWK J~2)'r'!:ili . 1 &2 1-10 • • 20V 125 VAG ' , ,'- i:(, 111,111:, 

" -''1'-'' 

PUSHBUTTON-

I 6A@ MINIATURE oLEO 
125 VAG ·.Green Series (MPA, etc.) O.4VA 

• MPA-3 Series • MSPM 1,2&4 2 • • °Sicolor 20V 
·MPS ·MPB LED 3A@ 
• MSPF • M3P-5 250VAC 

PUSHBUTTON-
SUBMINIATURE oLEO 
• TP Series • FSM Series 

~ 
1&2 2 • • O.4VA 1A@ 

• SMP Series • MLP """"u'v' 20V 125VAG 
• TP 200 Series 

RELAYS Q 1-2A 
1,2&4 • • • @125 

'Blue-Line Series VAG 

ROCKERIPADDLE ._ oLEO 6A@ 
MINIATURE 0.4VA 125 VAC 
• Gemini(A,AE) 1,2&4 2&3 • • °Sicolor 20V • Green (MHV, MRV, MLD) 

LED 
3A@ 

• TRD Series 250VAC 

ROCKER/PADDL~ 
0.4VA 3A@ SUBMINIATURE 1,2&4 2&3 • • 20V 125VAC 

• TR Series 

ROTARIES - ., MINIATURE 1,2&3 1-12 • • • 
·MRS 

'MRC 1,2,3&4 1-10 • 
SLIDE SWITCHES 

lthru12 1-5 • .300A@ • 125V • MSS, MHS, MSSA-1350 
O.4VA 

• SL, SLS, SLSA 1,2 1-10 • 20V .3-.5A 

• MSSA, TSS 1,2&4 1-4 • .3-1A 
• Auto-slide 1,2,4&6 1,2&3 • 132~~AG 
TOGGLE-

~ 
6A@ 

125 VAC MINIATURE 
1,2&4 2&3 • • oLEO O.4VA 

° Gemini Series (A, AE) 20V 3A@ 
• Green Series (MTA, etc.) 250VAC 

TOGGLE-
SUBMINIATURE 

'~ O.4VA 3A@ 
·nSeries 1,2&4 2&3 • • oLEO 

20V 125VAG • SMT Series 
• AT Series 

SpeCialists in Miniature & Subminiature, PC, SMD, & Panel Mount Switches 

1551 Osgood St., No. Andover, MA 01845 Tel: (617)685-4371 Telex: 275423 Fax:(617)686-9545 ._-- - -~ - --- --, - --
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5100 SWITCHES 5100 

Selector CHART 
TERMINATIONS MOUNTING Process 

Panel Panel Panel PC Compatible Agency 
PC WW WL ~MD RA VRA Bushing Snap-in Other Board Sealed Unsealed (withstands post Approvals Other 

solder wash) 

'Internal 

• • • • • • Resistors • or 
Diodes 

'Medium & 

• • • • UL High 
Security 

'Caps 

• • • • • • • • 'Boot Seals 
·Guards 

·Boot Seals 
·Guards 

• • • • • • • • • • 'Tactile • Feedback 
'0.100 Term 
Spacing 

'High 

• • • • • Sensitivity 
·Latching 

UL 
·Custom 

• • • • • • • • • • • • Legends 
CSA ·Custom 

Colors 

·Custom 

• • • • • • • • Legends 
'0.100 Term 
Spacing 

• • • • • • • • 'Adjustable 
Stops 

• • • • • • 
• • • • • 
• • • • • • • • • • • 
• • • • • • • ·Machine 

Insertable 

UL • • • • • • • • • • • • CSA 

• • • • • • • • • UL '0.100 Term • • Spacing 

", 

See our New Full Line Catalog for detailed information on all products. 

1551 Osgood St., No. Andover, MA 01845 Tel: (617)685-4371 Telex: 275423 Fax:(617)686-9545 

EEM 1988 For manufacturers' sales offices, see yellow pages e·1657 



5100 SWITCHES 

BURGESS Precision Switches 
1010 North Main Street/Elkhart, IN 46515 
Telephone (219) 262-8608/FAX (219) 262-8819 

ULTRA MINIATURE MICRO SWITCHES 
Fl SERIES 
low profile switches with side-protruding, gold-flashed termi
nals for printed circuit boards. Mounting by terminals assisted 
by moulded spigot. Low and standard force, changeover switch
ing mechanisms. Contacts normally silver; add '-GP' to ref
erence for gold. Plunger, plain lever or roller-lever may be 
depressed to case in overtravel. 

Ordering Dimensions' Actuating Force Rec. max. Rating 
Reference Actuator L B H N Olf 125/250 VAC 
F1TB Plunger 16 10 7 1.4 5 5 
F12TB Plunger 16 10 7 0.5 1.B 2 
FlTBYl Lever 20 10 11 0.5 I.S 5 
Fl2TBY1 Lever 20 10 11 0.2 0.6 2 
F1TSYRl Roller-lever 19 10 16 0.5 I.S 5 ~I; 

~ American 
::=. Electronic 

~II Components 

5100 

F1T8YRl 
F12TSYRI Roller-lever 19 10 16 0.2 0.6 2 

A variety of different lever lengths (to 2lf4") and shapes are available. 
F1T8 ;...---"~-----< 

F4 SERIES 
Similar to F5 Series but provided with side mounting holes. 
Changeover mechanism, recommended maximum rating 7 Am
peres at 125/250 volts AC. Silver or gold contacts - add '-GP' 
to reference for the latter. Plunger, plain lever or cam-following ; IL 
lever actuators, all may be depressed to case in overtravel. I 1 

F4T6 2 mm quick connect tab (OC in table) or solder tag terminals. 1 f 
Ordering Dimensions Actuating Force 

Reference Actuator Terminals L B H N Olf 
F4T6 Plunger QC 13 5 IS 1.2 4.3 
F4T7 Plunger Solder 13 5 15 1.2 4.3 
F4T6Y1 Plain lever QC 23 5 20 0.4 1.4 
F4T7Y1 Plain lever Solder 23 5 17 0.4 1.4 
F4T6YC Cam lever QC 21 5 23 0.5 1.7 
F4T7YC Cam lever Solder 21 5 21 0.5 1.7 

F4T7Yl MF4 Lug mounting frame for all F4 models. SWitch secured without screws. 

F5 SERIES 
One of the world's smallest precIsion switches with power 
capabilities, the F5T8 has, no mounting holes and may be 

F5T8 mounted on a printed circuit board by means of its 5.08 mm 
pitched, gold-flashed, base-protruding terminal tags. Also avail
able with plain or cam-following lever actuators. Changeover 
switching mechanism, recommended maximum rating 7 am
peres at 125/250 volts AC resistive load. Silver contacts or 
add '-GP' to reference for gold. Actuators may be depressed to 
case in overtravel. 

F5T8Yl r------,----,----,-----r------, 
Ordering Dimensions Actuating Force 

Reference Actuator L B H N Olf 

F5TS Plunger 13 5 12 1.2 4.3 

F5TSY1 Plain lever 23 5 14 0.4 1.4 

F5T8YC 
F5TSYC Cam lever 21 5 15 0.5 1.7 

FK4 SERIES 
Double-break, two-circuit switches with four terminals. They 
are slightly smaller than V4 Series switches but have inter-
changeable mounting position. Lever actuators and terminals 
as for F4 Series. Recommended maximum rating 7 amperes, 
125/250 VAC. Silver contacts, or add '-GP' to references for 
gold. All actuators may be depressed to case in overtravel. 

FK4T6 Ordering Dimensions Actuating Force 
Reference Actuator Terminals L B H N Olf 

F4T7Yl 

~ 
~TTi 

FK4T6 

FK4T7 

FK4T6Yl 

FK4T7Yl 

FK4T6YC 

Plunger 

Plunger 

Plain lever 

Plain lever 

Cam lever 

QC IS 

Solder IS 

QC 21 

Solder 21 

QC 21 

5 IS 1.5 5.4 

5 15 1.5 5.4 

5 21 0.5 1.S 

5 1S 0.5 1.S 

5 22 0.7 2.3 

FK4T7Yl 
FK4T7YC Cam lever Solder 21 5 19 0.7 2.3 FK4T7 

8·1658 For manufacturers' sal'E)s offices, see yellow pages 
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5100 SWITCHES 

,t1Burgess ~~_. Switch Company 
BURGESS Precision Switches 

~ )~ 

LPDP 

LPDPYI 

V4SYRI 

V4S 

V4SYI 

EEM 1988 

1010 North Main Street/Elkhart, IN 46515 
Telephone (219) 262-8608/FAX (219) 262-8819 

LOW PROFILE SINGLE POLE MICRO SWITCHES 
LP SERI ES - Sub-Miniature 
Low profile switches for printed circuit board mounting via the base, 
protruding gold flashed terminals changeover switching with silver or 
gold terminals (add-GP to reference for gold contacts). Four different 
actuating force variants and a wide selection of actuators available 
which can be fitted to all switches at either end of case. 

Ordering Dimensions Actuating Force Rec. max. Rating 
Reference Actuator L B H N aZf 125/250 VAC 
lPHSP Plunger 19 9 1.8 6.5 3 

LPSP Plunger 19 9 1.4 5.0 2 
lP1SP Plunger 19 9 0.75 2.7 1.5 
LP2SP Plunger 19 9 0.50 1.8 1.0 

lPSPYl Lever 19 14 0.50 1.8 2.0 
LPSPYC Cam lever 19 16 0.50 1.8 2.0 

LOW PROFILE DOUBLE POLE MICRO SWITCHES 
LPDP SERIES - Sub-Miniature 
Similar to the above but double~pole consisting of two single-pole 
mechanisms mounted in one case and actuated by a common plunger. 
The two poles are electrically isolated and the switch terminals are 
pitched on the same 0.1 inch matrix. Add-GP to reference for gold con
tracts. Levers can be fitted at either end of case. 

Ordering Dimensions Actuating Force 
Reference Actuator l B H N aZf 

LPOP Plunger 19 9 2.8 10.0 

lPI0P Plunger 19 9 1.5 5.4 

lP2DP Plunger 19 9 1.0 3.6 

lPDPY1 lever 19 14 1.0 3.6 

lPlDPYl lever 19 14 0.5 1.8 

lP2DPY1 lever 19 14 0.4 1.5 

SEALED MINIATURE MICRO SWITCHES 
FOR DIFFICULT ENVIRONMENTS 

Ree. max. Rating 
125/250 VAC 

2 
1.5 

1 
2 

1.5 

1 

A range of single and multi~pole miniature and SUb-miniature Micro 
Switches with mechanisms totally enclosed to the standard indicated 
by IEC Code EP67 and NEMA Type 6. Efficient sealing is proved by a 
pressure test. Explosion-proof models are included in the range. 
Single-pole switches have plunger actuators which may be used alone or 
with plain lever or roller-lever auxiliary actuators. Multi-pole models are 
available with either plunger or integral level actuators (plain or with 
roller). With one exception, all models are supplied with factory fitted, 
PVC insulated wires. 

SINGLE POLE SUB-MINIATURE SWITCHES 
V4S MODELS 
Glass-loaded nylon case and lid; acetal plunger; a neoprene cowl is fit
ted around the plunger and bonded to the lid. The well-proven Burgess 
V4 changeover mechanism is fitted within the enclosure. Three 16/0.2 
mm p.v.c. insulated wires are potted in position. Silver contacts are 
standard. Temperature range - 10° to + 70 ° C and recommended max
imum rating 3 amperes, 125/250 VAC. Silicone cowl/lead versions 
available for - 50°C operations. 

-~- ,--

Ordering Dimensions Actuating Force 
Reference Actuator l B H N aZf 

V4S Plunger 22' 7 18 2.5 9.0 
V4SYl Plain lever 22 7 23 0.9 3.2 
V4SYR1 Roller lever 22 7 26 0.9 3.2 

A variety of different lever lengths (to 2¥4") and shapes are available; also auxiliary actuators in single and double 
pole configuration. (See page 2). 
*excluding cables. 

For manufacturers' sales offices, see yellow pages 

0... ... 11_ 
1.15". •• 
126, 
,e.clooding$pig<>l) 

LPSP 

~ American 
-:: Electronic 
,. Components 

1

"':1 ",' 
l roo 

Mounting viewed I from top of switch 

I'ir ~,r+;' ~ 
-,¥,.1_.2 ~I= 

Changeover r s." 1'541 
~ 

Mounting viewed '-t3 § 3' , from top of Switch -, -'--r .: . 
<~~,~ _ ~rrq,0 c-=- _~ R 

0.5 N - '_ .... -loii1r- ,3, 
Changeover -,-t- 1-.' 

\ ~.~ ~'~I 

20.0 Max 

5100 

(.79) 

~f-
OYeI'aJIWIdth: 
6.45 (25) (Max) 

V4S 
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5100 

XP2 

XP2-El 

XS 

Multiplug Connectors 

8·1660 

SWITCHES 

011 
BURGESS/SAIA Precision Switches 
1010 North Main Street/Elkhart, IN 46515 
Telephone (219) 262-8608/FAX (219) 262-8819 

INTERLOCK SWITCHES BY SAIA 
XP SERIES - SINGLE POLE 
For use as a door interlock on office equipment, dispensing and indus
trial machinery. Normally open, normally closed changeover switching 
available, rated up to 16 amp 1250 VAC. Approvals include UL, CSA, 
VDE, SEV, SEMKO, NEMKO, DEMKO, and KEMA. Gold Contact 
(add-81) and elevated temperature (add-W) versions available. Mush
room plunger and additional security return spring (add-Ell 1/4" Q.C. 
terminals. 0 

Ordering Dimensions Actuating 
Reference Actuator l B H Circuit Force 

XP2 Plunger 30 12 41 Changeover 300 10.5 
XP42 Plunger 30 12 41 Normally Closed 175 6.2 
XP52 Plunger 30 12 41 Normally Open 300 10.5 
XP2-E1 Mushroom 30 12 41 Changeover 650 22.9 
XP4Hl Mushroom 30 12 41 Normally Closed 375 13.2 
XP5Hl Mushroom 30 12 41 Normally Open 650 22.9 

XS SERIES - DOUBLE/TRIPLE POLE 
Available as either 2-pole or 3-pole for interlock use; 2-pole handles up 
to 15 amp, 125/250 VAC per pole with a low voltage 0.3 amp, 30 
VAC/30 VDC pole to operate an indicator or electronics circuit. Optional 
3-pole model handles up to 15 amp, 125/250 VAC on each pole. Nor
mally open switching with reliable contact breaking by three reset 
springs acting independently. Convenient snap-in mount 8 mm contact 
gap and creepage which meets UL, CSA, VDE, SEMKO, DEMKO and 
SEAS; for use on office machines (ULl14, I EC380IVDE 0806) cabi
nets, data processing and equipment requiring inter-locking. Multi plug 
mating connector (lf4" a.c. terminals) and service key available. 

Ordering 
Reference Circuit - Details/Description 

XSKIORCAA 3·pole - circuit I, low voltage gold contacts 
. circuit 2, 15 amp, 1251250 VAC silver contacts 
- ,ircuit 3, 15 amp, 1251250 VAC silver contacts 

XSKI0RAAA J.pole . circuitI, 15 amp, 125/250 VAC silver contacts 
- circuit 2, 15 amp, 125/250 VAC silver contacts 
- circuit 3, 15 amp, 125/250 VAC silver contacts 

XSK10RAOA 2o pole 0 circuit 1, 15 amp, 1251250 VAC silver contacts 
- circuit 2, not equipped 
- circuit 3, 15 amp, 1251250 VAC silver contacts 

410451090 Muttiplug housing 
410948180 Service key 

Multiplug housing Safety Door-Switch XS 

.., l 
a; 
'" 

33 1...-22~~ 

For manufacturers' sales offices, see yellow pages 

~ American 
:::::.. Electronic -=:. Components 

§!l6'09,:l 
Oia .17'.002 R .10 

5100 

:--~ W'" 
Q)'..Ji...J: 

~ ~Ai :~ 
: I 

'l-:~1't-i' .250'.032.0 

~.28~ 
1.18 

XP2IXP421XP52 
XP2WIXP42WIXP52W 

.B66'.004 
Dia.17±.002 ~-"-- ----r 

250'0:35 .: 
.,,39--J<.. _ 

_ .. ~_:4? -t--~ 
Version with mushroom plunger 

XP2-ElIXP42-EIIXP52-El 
XP2W-EIIXP42W-EIIXP52W-El 

: 4.S')(O,BAMP 
4.Bx0,5AMP 

l:. ___ J 

XS Switch 

1'
---1 ~.:. '1 
' 63' 
I " 

'" '" 
'" '" 

'" o· 
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5100 SWITCHES 5100 

Arrow Hart 
The Leader in Current Events. 

Arrow Hart Control Switches 
Arrow Hart offers a wide range of quality sealed switches for 
signal circuit applications. The "L.:' Series features a complete 
line of miniature washable switches compatible with PCB 
mounting, soldering, and cleaning processes, including those 
applicable to surface mount technology. All are 100% bubble 
tested to assure structural integrity. Also available are versions 
with anti-static capability up to 20,000V, and environmentally 
sealed threaded bushing mount switches. 

Arrow Hart control switches also include "TS" and "PM" min
iature toggle and printed board switches as well as "TM" 
Series military toggle switches built to MIL-Spec 83731 and 
QPLd under MS 75028 and MS 75029. 

Arrow Hart Power Switches 
Arrow Hart offers a wide range of power switches rated from 1 
ampere through 60 amperes at 125-600 V ACIDC. Designed 
for general purpose and heavy duty applications that require 
long service and dependability. Available in toggle, rotary, 
push button, slide and keylock variations. Built with Arrow Hart 
quality for superior performance. 

~ ARROW HART COMPONENTS 

Arrow Hart Rocker Switches 
The complete line of rocker switches is designed to meet the 
industry's toughest needs with continually improved ratings, a 
wide range of circuit configurations, international approvals 
and innovative new product design. 

From the 1600/2600 Series, the first rocker switch line to provide 
a full range of international approvals, to the 1500/2500 Series 
of contoured rockers featuring a contemporary look and feel. 
The mini rocker features high ratings in an aesthetically pleas
ing space saving package while the Hi-Lite 2-color rocker pro
vides an "on" indication without being lighted. And the 92 
Series, specially developed for applications where the positive 
response of a larger switch is required, all with traditional 
Arrow Hart quality. 

Catalogs of Current Events 
Each of our three catalogs includes selection tables, technical 
specs, factory and field modification charts, dimensional dia
grams, key features and application information. For your free 
copy contact Arrow Hart Components, P.O. Box 9050, Charlot
tesville, VA 22906-9050 (804) 973-4411; FAX (804) 973-2236 

~~u~f,,'iE~ P.O. Box 9050, Charlottesville, VA 22906-9050 • (804) 973-4411 • FAX (804) 973-2236 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1661 



5100 

Gk® 
The Primary Source Worldwide __ ~ 

7000 SERIES 
(also U SERIES) 

SWITCHES 

TOGGLE, ROCKER & LEVER HANDLE 
SWITCH ES ULlCSA Available 

Toggle Switches 

Rocker & Lever Handle 
Switches 

ElE010/E020 SERIES 
SEALED TOGGLE, ANTI-STATIC 
ROCKER, LEVER HANDLE & 
PUSHBUTTON SWITCHES 
ULlCSA Available 

E Series Sealed Toggle 
Switches 

E Series Sealed Anti-Static 
Rocker & Lever Handle 
Switches 

E010 Series Sealed Momentary 
Pushbutton Switches 

f:Ik COMPONENTS, INC. 15 Riverdale Ave., Newton, MA 02158-1082 

5100 

Miniature Switches 

E020 Series Sealed 
Snap-Acting Momentary 
Pushbutton Switches 

WSERIES 
.025 WIRE-WRAP TOGGLE 
SWITCHES 

8020 SERIES 
(also U SERIES) 
SNAP-ACTING MOMENTARY 
PUSHBUTTON SWITCHES 
UL Available 

8060 SERIES 
ALTERNATE ACTION & MOMENTARY 
PUSHBUTTON SWITCHES 
ULlCSA Available 

1000 SERIES 
MINIATURE SLIDE SWITCHES 
ULlCSA Available 

Tel; (617) 964-6400, Telex; 92-2544, TWX; 710-335-1163 

8-1662 For manufacturers' sales offices, see yellow pages EEM 1988 



5100 SWITCHES 

t:J1C® 
The Primary Source Worldwide .• ~ 

• f 

ET/EPITITPITS SERIES 
TINY SWITCHES 
ULAvaiiable 

ET Series Sealed Tiny 
Toggle SWitches 

ET Series Sealed Tiny Rocker 
Switches 

EP Series Sealed Tiny 
Pushbutton Switches 

T Series Tiny 
Toggle Switches 

T Series Tiny Rocker 
Switches 

TP Series Tiny Pushbutton 
Switches 

TS Series Tiny Slide 
Switches 

9000 SERIES 
POWER TOGGLE, ROCKER & LEVER 
HANDLE SWITCHES 
UL, CSA, VDE, SEV & SEMKO Listed 

Power Toggle Switches 

Power Rocker & Lever Handle 
Switches· 

5100 

Miniature Switches 

5000 SERIES 
(also L SERIES) 
ILLUMINATED ROCKER SWITCHES 
ULlCSA Available 

8500 SERIES 
SUBMINIATURE PUSHBUTTON 
SWITCHES 
UL Available 

8600 SERIES 
MICROMINIATURE PUSHBUTTON 
SWITCHES 
UL Available 

M SERIES 
HALF-INCH ROTARY SWITCHES 

SSSERIES 
SOLID STATE PUSHBUTTON 
SWITCHES 

KS SERIES 
PUSHBUTTON KEY SWITCHES 

BDSERIES 
DIP SWITCHES 

313M SERIES 
THUMBWHEEL SWITCHES 

Thumbwheel Switches 

Minithumbwheel 
Switches 

Gk COMPONENTS. INC. 15 Riverdale Ave., Newton, MA 02158·1082 Tel: (617)964·6400. Telex: 92·2544. TWX: 710·335-1163 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1663 



5100 SWITCHES 5100 e.® 
The Primary Source Worldwide . . ~ Miniature Switches 

CLAYTON DIVISION PRODUCTS 

·Y SERIES 
4 and 5 Tumbler 
Switchlocks 

Y SERIES 
6 Tumbler Double - Bitted 
Switchlocks 

YSERIES 
7 Tumbler Tubular 
Switch locks 

A SERIES 
Switch locks 

A SERIES 
Rotary Switches 

M SERIES 
Switch locks 

H SERIES 
Power ROTA-SLlDE® 
Rotary Switches 

RSERIES 
ROTA-SLlDE® Rotary 
Switches 

Gk. COMPONENTS, INC. 2035 Highway 70 East, Clayton, NC 27520-0687 

if;'~ 
IFlI' 

~ 
F SERIES 
Miniature ROTA-SLlDE® 
Rotary Switches 

V SERIES 
Power & Line Voltage Select 
Slide Switches 

S SERIES 
Slide Switches 

L SERIES 
Miniature 
SI ide Switches 

C SERIES 
Power Rocker 
Switches 

o SERIES 
Miniature Power 
Rocker Switches 

J SERIES 
Rocker Switches 

K SERIES 
Pushbutton 
Switches 

MP SERIES 
Mechanical Pushbutton 
Switches 

KM SERIES 
Pushbutton 
Switches 

Tel: (919) 553-3131, Telex: 579385 Twx: 51()'920·1683 

8'1664 For manufacturers' sales offices, see yellow pages EEM 1988 



5100 SWITCHES 

Gk/UnirnaX 
The Primary Source Worldwide~. 

HB Series 

Manually Operated 
Switches 

KS Series 

TH Series 

Snap-Acting Switches 

A Series TM Series 

MM Series LM Series 

Metal-Cased Switches 

KL Series 

Illuminated Switches 

5100 

Switches 

TF Series 

Fiber Optic Switches 

.-&111 / Uru-max T_C P.O. Boi< 152, Ives Rd., Wallingford, CT 06492 TEL: (203) 269-8701 

... ~ ,1.11 • TWX 710-476-1397. TELEX 963-485. FAX: (203) 265-5398 

EEM 1988 For manufacturers' sales offices, see yellow pages e·1665 



5100 SWITCHES 5100 

CARI.'NGSW'.,.CH ROCKER SWITCHES 
"R" Series Curvette® 
Rocker Switches 

Dimensional Specifications 

POS 3 

.B12 ++---1 .OBO 

R 

T 
Series Type 
R 

Circuit 
Pattern 
A On-Oft 
Ban-On 

Available wI 
ratings 20,21 

Can-aft-On 
Available wI 

D :5:i~g~)1 
Available wI 
ratings 22,23 

A 91 

Rating 
20 16A 125VAC 

lOA 250 VAC 
3/4HP 125-250VAC 

21 16A 125VAC 
lOA 250VAC 

80 16A 125VAC 
lOA 250VAC 
3/4-HP 125-250VAC 
6(4)A 250VAC u + + + 

81 16A 125VAC 
lOA 250VAC 
6(4)A 250VAC u + + + 

90 16A 125VAC 
lOA 250VAC 
3/4HP 125-250VAC 
1 0(4)A 250VAC u 

91 16A 125VAC 
lOA 250VAC 
10(4)A 250VAC u 

22 8A250VAC 
12A 125VAC 
1I2HP 125-250VAC 

23 8A250VAC 
12A 125VAC 

Additional ratings are 
available, consult factory. 

White is standard with dark actuators; 
black is standard with light actuators. 

The "Rn Series Curvette miniature snap-in 
rocker switch features an aesthetically pleas
ing, rounded appearance. It also features 
rocker, paddle and Visi-RockeJ"" actuators as 
well as illuminated versions. The Curvette 
has electrical ratings up to 16 amps and is 
compatible with a range of standard panel 
cutouts due to its patented mounting ear 
design. 

.470 

1 

T 
Termination 
o Solder Lug 
1 .250 Tab (Q.C.) 
5 Wire Leads 

t----+_ . 636 

v 
T 

Actuator Type 
R Rocker 

B 

V 2 Color Visi-Rocker 
M Momentary Rocker 
P Paddle 

Actuator Color 
B Black 
R Red 
W White 
Custom colors available. 
Consult factory. 

Specifications 
• UL, CSA and VDE* 
• Dielectric Strength: 1,OOOV (minimum) 
• Insulation Resistance: 100 megohms 

(minimum) 
• Base Material: Nylon 
• Actuator Material: Polyester/Nylon 
• Lighted Versions Available 

* Due to ongoing technological advances, 
consult factory for agency specifications. 

B 

T 
Base Color 
B Black 
R Red 
W White 
Custom colors 
available. Consult 
lactory. 

o v 
T 

Color of Molded·ln Legend 
andlor Visi·Rocker End 
N Not Applicable 
V Visired (std.) 
B Black 
a Orange 
R Red 
W White 
Custom colors available. 
Consult factory. 

Rocker Face Legend 
Molded·ln Ink Transler Stamp 
O. . . . ... No Imprint. ................ 0 
1. . . . ... On-Off Imprint (Vertical) ...... A 
2. . . . ... 0n·Oft Imprint (Horizontal) .... B 
8. . . . . .. . .1·0 Imprint (Horizontal). . .... D 
9 ..................................... 1·0 Imprint (Vertical) ..... E 
Molded·ln Legend Available With Visi-Rocker Option. 

CARLlNGSWITCH, Inc., 60 Johnson Avenue, Plainville, CT 06062-1156 
(203) 793-9281 • FAX: (203) 793-9231 

8·1666 For manufacturers' sales offices, see yellow pages EEM 1988 



5100 SWITCHES 

CARL'NGSW'TCH 

"RG" Series Double-Pole 
Curvette® Switches 

Dimensional Specifications 

POS 3 

.840 +t-~., 

The "RG" Series Super Curvette double
pole snap-in rocker switch offers electrical 
ratings up to 20 amps. This switch can also 
handle current inrush in excess of 100 amps. 
The Super Curvette can accommodate a 
wide range of panel cutouts due to its pat
ented mounting ear construction. The switch 
can be specified in either single or double 
throw circuits with illuminated or imprinted 
actuators if desi red. 

. 784 -+~---I 

.215 

.858 -++----l 

RGSC C 71 1 R 

~~ -S 

5100 

ROCKER SWITCHES 

Specifications 
• UL, CSA, VDE* 
• Dielectric Strength: 1 ,OOOV (minimum) 
• Insulation Resistance: 100 megohms 

(minimum) 
• Base Material: Nylon 
• Actuator Material: Polyester 
• Lighted Versions Available 

• Due to ongoing technological advances, 
consult factory for agency specifications. 

Series Type 
RGSC 

Rating 
20 15A 250VAC 

Termination 
1 .250 Tabs 
(O.C.) 

Actuator 
Type 

Actuator 
Color 

Base Color 
B Black 

Circuit Pattern 
A On·Off Single Pole 
B On·On Single Pole 
C On·Off Double Pole 
o On·On Double Pole 
VDE Certified with Circuit Pattern 
C and DOnly. 

20A 125 VAC 
314HP 125·250VAC 

21 15A 250VAC 
20A 125 VAC 

70 15A 250VAC 
20A 125 VAC 
314HP 125·250VAC 
16(6)A 250VAC 

71 15A 250VAC 
20A 125 VAC 
16(6)A 250VAC 

Additional ratings are 
available, consult factory. 

CARLlNGSWITCH, Inc., 60 Johnson Avenue, Plainville, CT 06062-1156 
(203) 793-9281 • FAX: (203) 793-9231 

R Rocker B Black 
R Red 
W White 
Custom Colors 
Available, Consult 
Factory 

Rocker Face Hoi 
Stamped Legend 
o No Imprint 
A Off·On (Vertical) 
B Off·On (Horizontal) 
D 0·1 (Horizontal) 
E 0·1 (Vertical) 

EEM 1988 For manufacturers' sales offices, see yellow pages 

R Red 
W White 
Custom Colors 
Available. 
Consult 
Factory. 

8-1667 



5100 SWITCHES 5100 

CARLING.WITCH ROCKER SWITCHES 

"TIG" Tippette® 
Rocker Switches 

The "TIG" Series Tippetle full size rocker 
switches are available in a wide range of cir
cuits, colors and actuator styles. Screw and 
snap-in mounted brackets are available, as 
well as a number of illuminated variants. The 
Tippetle can be ordered in 1-4 poles with 
quick connect, solder lug and screw termina
tions in ratings up to 20 amps. 

Specifications 
• UL, CSA, VDE* 
• Dielectric Strength: 1 ,OOOV (minimum) 
• Insulation Resistance: 100 megohms 

(minimum) 
• Base Material: Nylon/PhenoliC 
• Actuator Material: Nylon 
• Bracket/Bezel Material: Nylon or Steel 
• Lighted Versions Available 

• Due to ongoing technological advances, 
consult factory for agency specifications. 

Dimensional Specifications (in/mm) 

TIG 
I 

Series Type 
TIG 

Circuit 
K D,PS,T. 
L D,PD,T, 
M D,PD.T.-Center Off 

Termination / I Function 

Solder 
Function Lug 

On-None-Off 0 
Off-None-(On) A 
On-None-(Oll) L 
On-None-On 0 
On-None-(On) A 
On-Off-On 0 
On'Off-(On) A 
(On)-Off-(On) L 

K 

,250 ,205 
Tab Tab 

1 2 
B C 
M Q 
1 2 
B C 
1 2 
B C 
M Q 

6 0 
-r 

Rating 
6 6A 125VAC 

3A250VAC 
114HP 125-250VAC 

5 15A 125VAC 
lOA 250VAC 
314HP 125-250VAC 

9 10A250VAC 
15A 125VAC 
12(6)A 250VAC 

,187 Screw Wire 
Tab Term Leads 

3 4 5 
D E F 
R S T 
3 4 5 
D E F 
3 4 5 
D E F 
R S T 

PC 
Term 

6 
G 
U 
6 
G 
6 
G 
U 

IL 

Actuator Type 
lL long lined (std,) 
1 C cross serrated 
IS smooth 
1 F smooth wlflatted center 
2L long narrow smooth 

RD 
I 

Actuator Color 
BL Black 

WH White 
RO Red 

2C long narrow cross serrated high radius 
2S short narrow wlears smooth 
3L Offset long lined 
3S Offset smooth 
4C cross serrated-high radius 
5C long narrow cross serrated high radius, 

double pole 
6S curved style 
7S toggle style 
7N Witches hat 
7P Witches hat 
For double actuator-add 0 to end of above number, 
For double actuator with interlock-add 01 to end of 
above number. Special circuits available, consult 
factory, 

CARLlNGSWITCH, Inc., 60 Johnson Avenue, Plainville, CT 06062-1156 
(203) 793-9281 • FAX: (203) 793-9231 

8-1668 For manufacturers' sales offices. see yellow pages 

A 
I 

Bracket Style 
(See Diagrams) 
A G 
B FN 
C FW 
D N 
E 

EEM 1988 

.. 



5100 SWITCHES 5100 

CARI.'.SSW'TCH TOGGLE SWITCHES 

"G" Series 
Toggle Switches 

The "G" Series double pole toggleiswitches 
are available in many circuits to meet a wide 
range of general purpose applications. This 
series is offered with a variety of bat and tog
gle actuators with quick connect, solder lug 
and screw terminations in ratings up to 20 
amps. Similar series switches are available 
in 1, 3 and 4 pole variants. 

Specifications 
• UL, CSA, VDE" 
• Dielectric Strength: 1 ,OOOV (minimum) 
• Insulation Resistance: 100 megohms 

(minimum) 
• Base Material: Phenolic 
• Actuator Material: Brass/Nickel Plate 

or Nylon 
• Bushing Material: Brass/Nickel Plate 

or Nylon 

"Due to ongoing technological advances, 
consult factory for agency specifications. 

Dimensional Specifications (in/mm) 1iffl 
k=+~ 

Series Type 
2G Double Pole 
6G Double Pole 

Momentary 

Circuit 
K DPST 
L DPDT 

M DPDT Center Off 

Special Circuits 

Catalog 

Rating 

2G 
=r-

6 6A 125VAC 
3A250VAC 
1/4HP 125-250VAC 

5 15A 125VAC 
lOA 250VAC 
3/4HP 125-250VAC 

7 12A250VAC 
17A 125VAC 
lHP 250VAC 

9 10A250VAC 
15A 125VAC 
12(6)A 250VAC 

o 20A250VAC 

Series I Position 1 I Position 2 
Single Pole Triple Throw 
2GE On On 
Single Pole Single Throw 
2GA I On None 
Single Pole Double Throw 
2GB I On I None 
Single Pole Double Throw-Center Off 
2GC I On I Off 
Momentary 
6GA I Off I None 
6GC (On) Off 
Progressive Two Circuit 
2GH 

I 
Circuit IOn 

I 
2 Circuits On 

2GP Off Circuit IOn 
2GG 2 Circuits On Circuit IOn 
6GG Mom. 2 Circuits On Circuit 1 On 
Double Pole Double Throw 
Reversing Switch 
2GX I On I None 
2GO On Off 

',2ff: 'ilY'" k"WAY 

M 6 

T 
Termination/Functions 

Solder .250 .205 
Function Lug Tab Tab 

On-None-Off 0 1 2 
Off-None-(On) A B C 
On-None-(Off) L M Q 

On-None-On 0 1 2 
On-None-(On) A B C 
On-Off-On 0 1 2 
On-Off-(On) A B C 
(On)-Off-(On) L M Q 

I Position 3 

On 

Off 

I On 

I On 

I (On) 
(On) 

I 
Circuit 20n 
Circuil20n 

Off 
Off 

I On 
On 

3 

T 
.187 Screw 
Tab Term 

3 4 
D E 
R S 
3 4 
D E 
3 4 
D E 
R S 

~ L.965 

l'i?fo DIA 
MOUNTING HOLE WITH KEYWAY 

Wire 
Leads 

5 
F 
T 
5 
F 
5 
F 
T 

.&llL jJ9{~DI' 
12.70 DIA I' I 

WITH LOCKING RING ~~ 

73 
r= 

Toggle Style 

PC 
Term 

Bat Toggle Stem Suffix Neoprene 
Lenglh Length No. Seal 

6 13/32" 11132" -52 -57 
G 9/16" 3/16" -60 
U 9/16" 1/4" -61 
6 9/16" 11131" -62 -67 
G 9/16" 15/32" -63 -68 
6 11116" 114" -71 
G 11/16" 11132" -72 -77 
U 11116" 15/32" -73 -78 

1" 11/32" -A3 -A8 
1-114" 15/32" -B3 -B8 

For Decorator Toggles After 
Termination Selection, Add Suffixes: 

0-1 B - B 

I 
:::r T ~ I 

Decorator Toggle Actuator Bushing 
Toggle Style Color Color 
D 1 B Black B Black 

2 R Red R Red 
3 W While W While 4 

Y Yellow Y Yellow 
GN Green GN Green 
LU Blue LU Blue 

CARLlNGSWITCH, Inc_, 60 Johnson Avenue, Plainville, CT 06062-1156 
(203) 793-9281 • FAX: (203) 793-9231 

EEM 1988 For manufacturers' sales offices, see yellow pages 8-1669 



5100 SWITCHES 5100 

CIIRI.'NGSW'TCH MINIATURE SWITCHES 

Subminiature "6" Series 
Switches 

The Subminiature "6" Series snap-in 
switches offer electrical ratings up to 11 
amps. This series is available with either a 
paddle, rocker or Visi-Rocker® actuator. 
These switches can be mounted into and are 
compatible with other manufacturers' cutout 
panel dimensions. The Subminiature "6" 
Series switch can be ordered with a variety of 
terminations and many of these switches are 
internationally approved. 

Specifications 
• UL, CSA, VDE, TUV, SEMKO* 
• Dielectric Strength: 1 ,OOOV (minimum) 
• Insulation Resistance: 100 megohms 

(minimum) 
• Base Material: Nylon 
• Actuator Material: Nylon 

* Due to ongoing technological advances, 
consult factory for agency specifications. 

Dimensional Specifications (in/mm) 

6 21 

T 
Series Type 
6 

Actuator 
Type 
11 Paddle 
21 Curved Rocker 

COMMENTS: 

I~~~-"'---

1 

T 
Actuator/Base Color 

Base Actuator 
1 Black Black 
2 Black White 
3 Black Red 
4 White Black 
5 White White 
6 White Red 
7 Red Black 
8 Red White 
9 Red Red 
o Special Special 
Custom Colors Available, 
Consult Factory 

Poles 
1 Single 
2 Double 
6 Single wlHigh Barriers 
5 Double Pole wlHigh 

Barriers 

VOE available with functions 1 and 2 only. 
CSA requires double pole wlhigh barriers (code 5). 
Rating code 1 has no agency approvals. 
Function 1 only available with terminations 7, 8 & 9. 

5 9 

T 
Rating 
1 .4VA Max @20V 

Max. (ACIDC) 
2 2A250VAC 

5A 125VAC 
Resistive 

4 4A250VAC 
BA 125VAC 
Inductive 

9 4A 250VAC 
SA 125VAC 
Inductive 
6(4)A 250VAC 

3 11A 125VACH 

Function 
1 On-None-Off 
2 On-None-On 
3 On-None-(On) 
6 On-Olf-On 
7 On-Off-(On) 
8 (On)-Oll-(On) 

1 9 0 - 9 

T 
Termination 
1 .250 Solder Lug 
2 PC 
6 .187 Solder Lug 
7 PC Back Mount 
B PC Front Mount 
9.187Tab(O.C.) 

v 
T 

Color 01 Molded-In 
Legend and/or 
Vlsi-Rocker End 
N Not Applicable 
V Visired 
B Black 

W White 
Custom Colors Available, 
Consult Factory 

Epoxy Sealed 
Terminals 
E Epoxy 
o None Required 

Rocker Face Legend 
Molded-In 
o . .. . . . .No Imprint. ..... . 

.On-Olf Imprint (Vertical) ... . 

. On-Off Imprint (Horizontal) .... . 
B . . .1-0 Imprint (Horizontal) ......... . 
9 ...................... 1-0 Imprint (Vertical) ...... . 
Molded-In Legend available only with Visi-Rocker Option 

Ink Transler Stamp 
. .... 0 

... A 

...B 

... D 

...E 

CARLlNGSWITCH, Inc., 60 Johnson Avenue, Plainville, CT 06062-1156 
(203) 793-9281 • FAX: (203) 793-9231 

8-1670 For manufacturers' sales offices, see yellow pages EEM 1988 



5100 SWITCHES 

CARI,..NG5W.TCH 

Lockette® 
Keylock Switches 

The Lockette Series rotary locking switches 
feature a unique replaceable lock core sys
tem that allows field changing of lock combi
nations. It also offers electrical ratings to 10 
amps and standard 20 KVelectro-static-dis
charge protection. The Lockette is available 
in popular single and double pole circuits and 
has a choice of quick connect, solder lug or 
PCB mount terminations. 

. 64-0 -H----I 

1 2 345 6 789 10 
1. Series 
K-Keylock-

2. Poles 
CODE NO. OF POLES AND 0° CIRCUIT 

1 1 pole, no circuit at 0° position (open circuit between 
terminals 1 and 2) 
1 pole "on" at 0° position (closed circuit between 
terminals 1 and 2) 
2 pole "on" at 0° position (closed circuit between 
terminals 1 and 2, and terminals 5 and 6) 

3. Rotation 
Note: Maximum total degrees of rotation for 2 pole circuits is 
900-consult factory for additional keylock variations 

rornl rornl rornl 
CODE DEGREES CODE DEGREES CODE DEGREES 

270° @" M 180° 9 
G 315° @p 225° @ 

w 

90° ~w 
J 135° .~ 
L 180° C§) 

4. On Positions 

CODE 

A 

"ON" 
POSITIONS CODE 

C 

270° @ 
V 45°. CJ 

MOMENTARY . 
W 90° 0) 
X SPECIAL 

"ON" 
POSITIONS 

Note: These "on" pOSitions will exist only if within the rotation 
specified in selection 3; choose the first available selection which 
provides the "on" positions desired; numbers refer to the 
terminals connected-in a 2 pole switch terminals directlx 
op~os,"g will also be connected-consult factory for additional 
variations 
"On" circuit at 0° specified in selection 2 

5. Termination 
Code Style 

A .187 quick connects with terminal barriers 
B Solder lugs with terminal barriers 
C .080 quick connects/solder lug with terminal barriers 
D P.C. terminals 
E PC. terminals, all available locations 
F Wire leads 
M PC. terminals, with epoxy sealing 
N PC. terminals, all available 10catiJns, with epoxy sealing 
P .187 quick connects, no terminal barriers 
Q Solder lugs. no terminal barriers 
R .080 quick connects/solder lug without terminal barriers 
X Special 

6. Rating 
Code 

1 0.4 VA max @ 20 VAC or vac 
3 3A 250VAC, 6A 125VAC, 6A 28VDC 
5 SA 250VAC, IDA 125VAC, IDA 28VDC 
6 1st pole: 3A 250VAC, 6A 125VAC, 6A 28VDC 

2nd pole: OAVA max @ 20 VAC or vac 
1st pole: 5A 250VAC, 10A 125VAC, 10A 28VaC 
2nd pole: OAVA max. @ 20VAC or VDC 

7. Bezel 
Code Rounded, metal bezels 

Nickel-removable bezel 

X 
B 
W 
R 
J 
G 
Z 
C 
V 
S 
K 
F 

Gold plated-removable bezel 
Angled, metal bezels 
Nickel-removable bezel 
Gold plated-removable bezel 
Back panel mounting-decorative bezels may be 
ordered separately 
Matte finish thermoplasllc bezels 

~r.~~al ] 
White Removable angled bezel 
Red -shipped unassembled 
Beige 
Gray 

~Pa~~al ] 
White Fixed angled bezel with 4 tumbler lock 
Red core, selection to, codes L or 4, only 
Beige 
Gray 

8. Mounting 
Code 

1 3/4" hole mounting with hex nut 
2 Clip 

CARLlNGSWITCH, Inc., 60 Johnson Avenue, Plainville, CT 06062-1156 
(203) 793-9281 • FAX: (203) 793-9231 

5100 

KEYLOCK SWITCHES 

Specifications 
• UL, CSA* 
• Dielectric Strength: 1 ,OOOV (minimum) 
• Insulation Resistance: 100 megohms 

(minimum) 
• Bezel Material: Metal or Thermoplastic 
• Base: Polyester 

*Due to ongoing technological advances, 
consult factory for agency specifications . 

. 64-0 if 
+ 

.760 

PANEL MOUNTING HOLE 
PANEL THICKNESS FOR 
C CLIP .081 - .105 

11 12 13 
9. Removal 
Code 4 Tumbler: Code 5 Tumbler: 

1 0°,90°, 180°, and 5 0° 90° 180° 
270°' and 270° 
0° and 180° only 0°, and 180° only 
90° and 270° only 7 90° and 270° only 

'Note: Codes 1 & 5 are standard; key is removable at the listed 
positions contingent upon rotation as specified in selection 
3-distributor may stock codes 1 and 5, and obtain inserts to 
provide key removal codes 2, 3, 6, and 7-consult factory 

10. Lock Core 
Code 

L Removable 4 tumbler lock (removable at 45°) 
4 4 tumbler lock 
M Removable 5 tumbler lock (removable at 45°) 
5 5 tumbler lock 

Note: Options Land M not available with momentary versions 

11. Code Marking 
Standard: key code stamped on keys. 
Code 

1 No key code on lockface. 1 key 
2 No key code on lockface, 2 keys (standard) 
4 Key code stamped on lock face, 2 keys 

Note: Keys for lock core removal will be furnished depending upon 
quantities of keyed-alike removable cores ordered-core removal 
keys may be purchased separately if additional keys are needed, or 
order quantity does not qualify for core removal key. 
, 2. Core Finish 
Code 

1 
2 
5 
X 

Nickel or bright stainless (matching finishes) 
Black 
Gold plated 
Special 

13. Key variations 
Code 
01 Standard code 
Other vari<1tions available, 
consult factory. 
, 4. Optional Suffix Code 
Special order, consult factory for pricing 
Code 

-S All unused terminal openings sealed 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1671 



5100 SWITCHES 5100 

CHERRY ELECTRICAL PRODUCTS 
3600 Sunset Ave .• Waukegan, IL 60087 
312/360-3500. FAX 312-360-3566 

Ultra -Subminiature 
DB series* 

Series DDIC 50-500 rnA 
Series DD2C 5-50 rnA 

DHIC-BlAA 
DH2C-BlAA 
Switch body 
.322" x .244" 
x .106" 

Sub -Subminiature 
DG series* 

DHIC-BIPA 
DH2C-BIPA 
Switch body 
.322" x .244" 
x .106" 

Series DG I 3 amps 
2 amps 

Series DG2 50 rnA 

DG series 
Switch body 
.504" x .255" x .228" 

Subminiature International 
DB series * - Automated 

Series DBI 
Series DB2 
Series DB3 

5 amps 
10 amps 
0.1 amps 

DB series 
Switch body 
.783" x .380" 
x .256" 

Subminiature 
DA3 series - Automated 

Series DA3 0.1 amps 

Switch body 
.781" x .375" x .250" 

~ .; 
! ! ! ~ 

-FlAA -FILB -.;.{ .; Ii .; 
! ! ! 

~ 
! ! ! 

-FISB -FITB 

! ! ! 
-FlUB 

Subminiature Modules 
BM series 

Series E61 
Series E62 
Series E63 

Switch body 

5 amps 
10.1 amps 
0.1 amps 

2 PDT = .781" x .483" x .470" 
3 PDT = .781" x .483" x .672" 
4 PDT = .781" x .483" x .875" 
5 PDT = .781" x .483" x 1.086" 

'-Standard "High ! !! Ratio !! I Ratio 
* Silhouettes shown actual size 

Five Pole 
(5 PDT) 

Subminiature Series E61 
E series . Series E62 

Series E63 

Switch body 

5 amps 
10.1 amps 
0.1 amps -----SOH'-

! !! 

~ / 
.. =·'0 ..... 

8-1672 

.781" x .372" x .250" 

-OOA. 
! !! 

--------OOK 
~ 
! I! 

--"'-OOH ~ 
! !! 

For manufacturers' sales offices, see yellow pages 

I~ 

-SOK_ 
I I I 

EEM 1988 



5100 SWITCHES 

CHERRY ELECTRICAL PRODUCTS 
3600 Sunset Ave., Waukegan, IL 60087 
312/360-3500. FAX312-360-3566 

5100 

International Su bmi niatu re Plastic Lever Actuator 
Waterproof 

Miniature 

DC series 

Series OCI 
Series OC2 
Series OC3 
Series oc4 

5 amps 
10 amps 
0.1 amps 
3 amps 

Solder Wire 
Terminals 
Switch body 
.783" x .397" 
x .256" 

Terminals 
Switch body 
.783" x .602" 
x .256" 

E series - Light Force (X Suffix) 

-OOA 
-OOAX 

-SOH 
-SOHX 

Standard Force 
Series E21 
Series E22 
Series E23 

0.1 amps 
3 amps 
5 amps 

.... ~:.;uIl Series E31 1 amp 

-OOH 
-OOHX 

-7SHX 

Series E33 
Series E34 
Series E35 

10 amps 
15 amps 
20.1 amps' 

• Light Force only 
Switch body 
1.093" x .625" x .406" 

-SOK 
-SOKX 

-OOK 

-SOKL 
·7SKX 

-SOP 

for miniature E series 
Light Force and Standard Force 

·90N 

Series/prefix numbers, electrical 
ratings and switch body 
dimensions are the same as the 
E series models shown above. 

Miniature International 
D4 series Light Force (L·Suffix) 

US part number suffix 
(straight terminals) 

(International suffix) 
(dogleg terminals) 

Standard Force 
(C-Suffix) 

Series 041 
Series 042 
Series 043 
Series 044 
Series 045 

Switch body 

0.1 amps 
3 amps 
5 amps 
10 amps 
15 amps 

1.095" x .625" x .406" 
27.81 mm x 15.88 mm 
x 10.31 mm 

L-RlAA C-RlAA 
(9-Q3AA) (3-Q3AA) 

L-RlLA C-RlLA 
(9-Q3LA) (3-Q3LA) 

L-RIYD C-RlLB 
(9-Q3YD) (3·Q3LD) 

L-RlRA C-RlRA 
(9-Q3RA) (3-Q3RA) 

L-RITC C-RlTC 
(9-Q3TC) (3-Q3TC) 

L-RIXD C-RIXD 
(9-Q3XD) (3-Q3XD) 

L-RIRC C-RIRC 
(9-Q3RC) (3-Q3RC) 

L-RI YL C-RIYL 
(9-Q3YL) (3-Q3YL) 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1673 
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8-1674 

5100 

CHERRY ELECTRICAL PRODUCTS 
3600 Sunset Ave.,. Waukegan, IL 60087 
312/360-3500 eFAX 312-360-3566 

Low Torque 
E series 

Series E51 
Series E53 

Switch body 

6 amps 
0.1 amps 

1.218" x .687" x .580" 

~ 
~~~~ '" -OOB~ 

-OOR~ '" "' ... 
~ 
~~5~: 

~-::--- -SOE 

_-SOT 
000 000 

-60B~ 
-60R~ 

~~-
::~~-

! ! ! ! , ! 

General Purpose 
E series - Single Pole 

Series G13 
Series E13 
Series E14 
Series E30 

Switch body 

0.1 amps 
15 amps 
25 amps 
30.1 amps 

1.823" x .640" x .644" 

-OOE 

.-IIi..:::: 
-OOJ 

._._._. 
'--' , . 

-OOR 

I ._. ._-,. 
-OOM 

-=-a::: -=-a::: 
-OOH -SOH 

~ .. _.. .-.~-.. '-. 
....... . ....... . . 

-OOK -SOK 

Panel Mount Pushbutton 
E series - Single Pole 

Series E65 
Series E68 
Series E69 

16 amps 
0.1 amps 
10 amps 

Switch body 1.25" x 1.05" x .680" 

General Purpose 
DL series - Automated 

Series DL3 
Series DL4 
Series DL5 

Switch body 

0.1 amps 
15 amps 
25 amps 

1.823" x .640" x .644" -_:::: 
-VlAA 

~-~-. ~--.-. 
. -~, -~, 

-VlLD -VIMD 

~=tia~ ~. 
-VIRD. -VITD 

General Purpose 
E series - Double Pole 

Series E 19 15 amps 
Series E19A 15 amps! 

0.1 amps 
Series E20 20 amps 
Series G20 0.1 amps 
Switch body 
1.813" x 1.125" x .640" 

--.:::::: -- ......... , 
-OOA -OOR 

- --~: 
-OOH 

~--~ 
~ .-.08 :=--OOK -SOK 

--.~~ "-. -* -OOJ -OOM 

-OOA -20A -30A 

-40A -SOA -60A 

For manufacturers' sales offices, see yellow pages EEM 1988 



5100 SWITCHES 5100 

CHERRY ELECTRICAL PRODUCTS 
3600 Sunset Ave., Waukegan, IL 60087 
312/360-3500. FAX 312-360-3566 

Panel Mount Pushbutton 
E series - Double Pole 

Series E75 
Series E77 

Series E78 
Series E79 

16 amps 
10 ampsl 
0.1 amps 
0.1 amps 
10 amps 

Switch body 1.57" x 1.05" x .680" 

~ ~ 
-'-It 

-OOA. -20A -30A 

-'-
tt! 

-40A 

i 
tI' 

-50A -60A 

Li ne I nterru pt 
F80 series 

Series F81 
Series F82 
Series F83 
Series FS4 

10 amps 
16 amps 
0.1 amps 
Combination 
of current 
ratings 

Switch body 1.57" x 1.16" x .685" 

Lighted Push button 
Switches 
PI series 

Series P162 
Series P163 

10.1 amps 
0.1 amps 

Switch body .844" x .688" x .578" 

-C3RA Red button-LED, SPDT 
-C3BU Black button-No light, SPDT 
-D3RA Red button-LED, DPDT 
-D3BU Black button-No light, DPDT 

International Miniature 
D3 series - Heavy Duty 

Series D36 
Series D37 
Series D38 

4 amps 
10 amps 
16 amps 

Switch body 1.094" x .625" x .406" 

Terminator 
DN series 

Series DN3 
Series DN6 

0.1 amps 
3 amps 

7 4 -
Switch body 
1.337" x .854" x .406" 

Open Switches 
S series 

-OOT 

-oow 

Series S23 
Series S25 
Series S30 
Series S31 

Switch body 

5 amps 
10 amps 
10 amps 
0.1 amps 

S23, S25 2.125" x .438" x .094" 
S30 1.062" x .750" x .093" 
S31 1.031" x .250" x .062" 

-60T 

~ 
I '~I 
-20W -20P 

Weatherproof 
E72 series 

Series E72 
Series E73 

10.1 amps 
0.1 amps 

Switch body .915" x .880" x .385" 

EEM 1988 For manufacturers' sal(:ls offices, see yellow pages 8·1675 



5100 SWITCHES 5100 

COLE INSTRUMENT 
YOUR ONLY SOURCE 

Available now, COLE's '89 lineup includes a 
full featured line of one inch, five eighths and half inch 

miniature rotary switches 
All flux/contaminant proof, immersible 

All MIL-S-3786 
COLE is the only switch manufacturer to solve the 

problem of flux and seepage contamination during the 
soldering and cleaning processes, and offer a family 

of QPL switches in the most needed sizes 

F-2500 All the performance 
specs of the 3600 series in a 
.675" diameter envelope. -----_ 
MIL-S-3786. 

F-3600 One inch, low and 
high level switching, 100,000 
cycles, life 30,36,45,60 
and 90 degree indexing, 
1 to 6 poles per deck. Fully 
QPL'd, MIL-S-3786. 

F-1800 Half inch, low level 
(dry Circuit) flux and con
taminant proof, immersible. 
Solder lugs, printed circuit 
terminals available. Fully 
QPL'd, MIL-S-3786. 

Make COLE's newly revised catalog. your source for high precision aircraft and 
aerospace grade rotary switches-miniature, sub-miniature (to TO-5) MIL types, 
open frame instrumentation switches, encoded data switches, high security keylock, 
ordnance and specialty types. 

8·1676 

caL 
INSTRUMENT CORP. 

2650 SOUTH CRODDYWAY, SANTA ANA, CA 92704 (714)556-3100 
FAX 714-241-9061 TELEX 678-421 

For manufacturers' sales offices, see yellow pages EEM 1988 



5100 

RF RELAYS 
& TRANSFER 

SWITCHES 

t+) 

PR8-2831-TTLF 
3.0 x 5.0 x 1.5 

ext. cover 3 x 5.75 

Single Pole 2 to 16 Position 
Double Pole Double Throw Transfer 
Signal and Power Lever Units 

o Lightweight 

o Low Cost 

o Small Size 

COMPAC 
1320-13 LINCOLN AVENUE 

HOLBROOK, NEWYORK 11741 
TELEPHONE (516) 585-3400 

TWX 510-227-1064 

SWITCHES 5100 

SPECIFICATIONS: 

Signal Level Power Level 
Frequency Range OC-500 MHz 0G-400 MHz 
Power Level 1 Watt 75 Watts 
VSWR 1.2 Typ. 1.3 Typ. 
Isolation 40dB 35 dB 
Insertion Loss 0.3 dB 0.2 dB 
Switching Speed 10 m Sec 15 m Sec 
Operating Range -55Cto +71C 

DETAILED SPECIFICATIONS UPON REQUEST 

HOW TO ORDER T5 

SWITCH TYPE _____ T ..... 
TS-Signal 
PR- Power 

4-28 o 1-TPO -

SWITCH CONFIGURED------~ 
D - Transfer 

S-SPDT 
3-16 - Multi Position 

COIL VOLTAGE ________ .J 

05,06,12,18,24,28 

CONNECTOR TYPE------------' 
O-BNC 
1-SMA 
2-TNC 
3-N 

MOUNTING-
0- Flush 
1 - Extended Flange 

OPTIONS-----------' 
T -Termination 50 ohm YaW STD 
PD - Protection Diode POS COM STD 
TTL - TIL Interface Active High STD 
C - DC Connector D Submin Type STD 
L -Latching 
F - Failsafe 
SPECIAL CONFIGURATIONS 
Other Options Available 

• OTHER OPTIONS AVAILABLE. CONSULT FACTORY' 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1677 



5100 SWITCHES 

THE PROGRAMMING PRODUCTS DIVISION OF 
INFO-LITE CORPORATION I 

FEATURES 
• Reliable closed entry contacts 
• Rugged programming pins that will not bind 
• Rapid and convenient method of programming/switching 
• Permits insertion of components into network without soldering 
• Replaces costly complex switching hardware 
• Attractive and compact package 
• Low capacitance for high frequency applications 
• Ease of visual program checking 

TYPICAL APPLICATIONS 
Numeric Controlled Equipment 
Logic Memories 
Power Distributors 
Circuit/Component Test Programmers 
Lighting Systems 
Code Generators 
Programmable Diode Matrices 
Communications Distributors 

5100 

PROGRAMMING 
PRODUCTS 

MATRIX PIN BOARDS 
INFO-UTE has developed a most convenient, 
compact and economical system for reliable 
programming and switching • The Matrix Pro
gram Board allows a wide variety of switching/ 
programming functions to be performed by 
simply inserting programming pins (shorting or 
diode type) into a 2 to 10 deck contact matrix 
• No accessories such as "read" "write" equip
ment are required. Matrix Board features have 
led them to be favored over such devices as 
patchboards, card readers, toggle and thumb
wheel switches, magi punched tape and elec
tronic memories. The two basic uses for Matrix 
Program Boards are: (1) Cordless patching 
(input-output switching), using shorting pins; 
(2) Programmable diode matrices (logic mem
ories), using diode pins. Units with up to 100 
x 100 crosspoints can be supplied to meet your 
requirements, whether for prototype or produc
tion quantities. 
See Data Sheet MB3 for detailed specifications. 

status Indicators 
Data Logging 
Vending Machine Control 
Thermo-Couple Selectors 
Balching Programmers 
Function Generators 
Sequence Programmers 
Pulse Code Programmers 

STANDARD SPECIFICATIONS & STOCK MATRICES FOR 1000 & 2000 SERIES 

.19 
(.10) 

STANDARD SPECIFICATIONS 

(.26) 

TERMINALS 
• ADDITIONAL MOUNTING HOLE POSITION 

1 - Contact Type: Closed Entry 8 - Breakdown Voltage: 1000 VRMS 
2 - Contact Material: Be-Cu, Alloy 25 9 - Current Rating: 5 [2] Amps standard; 10 [4] Amps 
3 - Contact Finish: a - .0002" Ag over Cu Flash available 

b - .00002" Min. Au over Ni Flash 10 _ Terminals: Combination Taper Pin Socket/Solder Cup 
4 - Contact Support Material: Silicone Rubber [Solder Cup] 
5 - Contact Resistance: .040 Ohm, typo 11- Panel Material: Black xx Grade Phenolic 
6 - Contact Capacitance: 1 uuf [2 uuf]/in. at 1 MHz, typo 12 _ Panel Marking: Alpha-Numeric/Grid, White Epoxy 
7 - Bussing: lsI (top) Deck Vertical; 2nd Deck Horizontal' Ink Screened 
NOTE: Values in brackets [1 are for 1000 Series if two values are given, 

SCHEMAnc 
2 DECK MATRIX (3,4,6 & 8 DECK 

.j .. ALSO AVAILABLE) 

2 D SHORTING PIN 

OTHER INFO·LITE PRODUCTS 
MULTI
MESSAGE 
LIGHTED 
INDICATORS, 

SPECIFYING PART NUMBERS 
XOOO-X -X X 

,130" GRID r~ T ~S SILVER CONTACT FINISH 
,250" GRID 2r G GOLD CONTACT FINISH 

MATRIX SIZE A SCREENED FRONT PANEL 
(SEE TABLE) B BLANK FRONT PANEL 

EXAMPLE: A 20 x 20, ,250" grid matrix with silver con-
tacts and blank front panel would have Part 
Number 2000-8-BS, U.S, Patent No, 3,631-374 

PROGRAMMING PINS 

c:l===I> .13GRID: #1010G 
2 D ,25 GRID: #201OGA" 
SHORTING "201OGA has straight shank with 
PIN ~ra~ir;~~~) grip end (without 

Il1I ,._~~~~t-m-l1> X020X-CSXXXX. 

2 D'13"GRID lITJ ~FINESDIODE& 
DIODE PIN ,25" GRID t' I §~IENTATION, 

SILVER S SEE TABLE 
GOLD G ON LEFT 

Diode orientation shown: Anode to Sleeve (1st Deck) 

J DOLI 1:1 
, I. , I 

SEE OUR PAGES IN EEM SECTION 2450 DIGITAL INSTRUMENTS & SYSTEMS 
CROSSPOINT-Diy. of INFO-~ITE, CORP-422 Cliff St, Fairview, NJ 07022-(201) 941-4455-FAX (2m) 941-4919-"LlNKS BETWEEN MAN AND MACHINE" 

8·1678 For manufacturers' sales offices, see yellow pages EEM 1988 



5100 SWITCHES 

Digital Switches - LED Readouts 
Rocker & Thumbwheel 

2 

2 5 

4&5 3 

84210 
Thumbwheel Serl .. 

Panel Mount 
4 1 

84212 
Rocker Sertes 

Large Size Panel Mount 

A Fully Modular System 
1. Basic Module: Enables data input in coded form. 

6 4&5 6 

84213 
Rocker Sertes 
Rear Mount 

2 1 4 

84214 
Rocker Serl .. 

Miniature Panel Mount 

84218 
Rocker Serl .. 

Miniature Rear Mount 

2. End Caps: Snap into place to complete module assembly. Complete with 4 panel clips. 
3. Separator: Used to fit 2 switch assemblies into one unit. They come with 2 clips. 
4. Spacer: Blank module used to replace a module assembly. 

5100 

5. Encoded "Dummy" Module: Enables a simultaneous switching to two circuits from one digital 
switch. It is driven by the adjacent module via a coupling shaft. 

6. End Cap.: For rear mounting of module assembly. They come in pairs. 

LED Readouts 
• Compatible with Crouzet Rocker' and Thumbwheelt 
switches 
• Easy to assemble snap-on modules 
• With or without decoding/memory 
• Two sizes available 

EEM 1988 For manufacturers' sales offices, see yellow pages 



HEARST ENGINEERING SOFTWARE 

ICMASD ... IC Alternate Source Directory If you've used the IC MASTER, you 
know what the Alternate Source Directory is. Engineers tell us that it's one of the most valuable sections of the 
Maste[ The· Alternate Source Directory ... ASD ... is now available in floppy disk 
form. 

The electronic ASD is FAST! Just ask a question and the answer pops up in a 
split second. 

The electronicASD is FLEXIBLE! You can add ICs and you can add comments. 
You can add part numbers, prices, technical notes or anything else you like. 

You can customize the ASD to fit your needs and the needs of your company. 
Order the 1988 Alternate Source Directory for your AT, Xl or compatible. We'll 

send you two floppies and a very simple piece of printed documentation. Download the floppies and you're in 
business. All you need is a hard disk. 

EEMANGE ... for engineering managers Developed by the publishers of EEMI 
Electronic Engineers Maste~ EEMANAGE is a software program designed to make life easier for engineers and 
engineering managers. 

EEMANAGE does many things: 1. Develops Bills of Materials 2. Assigns Part 
Numbers logically 3. Manages Engineering Inventories 4. Issues Purchase 
Requisitions 5. Relieves Engineering Inventories 6. Manages a Parts Storage 
System 7. Issues Engineering Change Notices 8. Interfaces with dBaselll+ 
Programs. 

EEMANAGE is completely menu driven. It is simple to understand and operate. 
Any competent secretary can be up and running on EEMANAGE in minutes. 

Order EEMANAGE for your AT, Xl or compatible. We'll send you one floppy and brief, very user friendly 
documentation. 

The basic price for ICMASD or EEMANAGE is $149.50 each and inciudes floppy disk(s) and complete program 
documentation. 

For immediate shipment you can order ICMASD or EEMANAGE on your VISA or MasterCard credit card simply by 
calling Marie Botta at (516) 227-1300. 

To order by mail send your purchase order to: 

Hearst Business Communications 

645 Stewart Avenue Garden City, NY 11530 Att: Marie Botta 



5100 SWITCHES 5100 

CTS(R' CORPORATION 

SERIES 288 COMMERCIAL MINIATURE 16MM STYLE ROTARY SWITCH/ENCODER 
XM288 

• Miniature 16mm style 
• Bushing mounted with PC terminals. 

Shaft parallel or perpendicular to PC 
board. 

• Compatible with CTS 280 series 
variable resistors 

• Molded or metal shafts 
• Single or multiple section units 

• Low cost 

General Information 

Power Rating 100 milliwatts 
Voltage Rating Operating maximum-depends on 

switch configura1ion 
Temperature - 25'C to + 100'C. 

Range 
Contact 5000 ohms static closed circuit 

Resistance maximum 
1 megohm minimum open circuit 

Rotary Encoder 
Continuous rotation. 
Nondetented or detented action with 16 and 36 detents 
revolution maximum. 
Binary, gray and custom switching codes available. 

Selector Switch 
Switching schemes can be made to suit your special cir
cuit needs. 
Shorting and nonshorting configurations available 10,000 
cycle life. 
Continuous or partial rotation. 

TYPICAL 2-BIT ENCODER CONSTRUCTION 

nti: 
1±0.80j 
I- "L" 

X2-288 

MAX. r 18.00 

TYPICAL 4-BIT BINARY ENCODER CONSTRUCTION 
M7 x 0.75 THO. 

2-288 
ELECTRONICS T1UINER SWITCH CONSTRUCTION 

MAX. 

±0.8 L 
"L" 

MAX. 
8.5 

--t 

12.5 

UNIT:MM 

Note: For the foot print information, please refer to 280 series 

ZVM2-288 
TYPICAL 4-POSITION 2 POLE SELECTOR SWITCH CONSTRUCTION 

CTS OF ELKHART/DIVISION OF CTS CORPORATION 1142 W. Beardsley Avenue. Elkhart, Indiana 46514 
Phone (219) 295-3675 . TWX 810-294-2258. TELEFAX 219-295-3580 

EEM 1988 For manufacturers' sales offices, see yellow pages 8'1681 



5100 SWITCHES 

CTS® CDRPDRATIDN* 
SWITCH DIVISION. PASQ ROBLES 

CTS SERIES 207 AUTO-DlpTM SWITCH 
AUTOMATICALLY INSERTABLE, WAVE SOLDERABLE, 
BOARD WASHABLE DIP SWITCH 

FEATURES 
Optimized Contact System 
• Redundant, wiping contacts 

• Contactor does not rub on plastic 
or deflect during actuation 

Optimized Mechanical Features 
• Fully sealed to withstand insertion 

shock, wave solder temperatures, 
board washing 

~ 1m, J L .Of9±D03TYP 

SOLDER 
COAteD 
TERMINALS 

• Positive detent separate from 
contactor 

• Closed windows prevent particle 
contamination 

• .050" actuator travel 

• Molded .300" integrated circuit 
package outline 

"A" No. of 
Overall Switch Pari 

Dim. Sections No • 

. 258 2 207-2LPST 

.358 3 207-3LPST 

.458 4 207-4LPST 

.558 5 207-5LPST 

.658 6 207-6LPST 

.758 7 207-7LPST 

.858 8 207-8LPST 

.958 9 207-9LPST 
1.058 10 207-10LPST 
1.158 11 207·11 LPST 
1.258 12 207-12LPST 

PEELABLE S EAL~ 

~'''J 
-¢:-

.010 

--1 ~±.OO2 TYP. 

eE 

~_ .325 ~.~~~- I 
,--1 

GENERAL TOLERANCES: 
Decimal dimensions ±.005" 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 

Contact Resistance 
25 milliohms maximum initial 
50 milliohms maximum at end of life 

Actuation Life 
5000 cycles switching 
50 mA@6VDCor2mA@50mVDC 

Nonswitching Rating 
100 mA or 50 VDC 

Insulation Resistance 
1 x 1090 minimum between insulated 

terminals 

Dielectric Strength 
200 VAC minimum 

Switch Capacitance 
5 pF maximum between adjacent 

closed switches 

Temperature Range 
o to 850/0C operating 
-40 to 70°C storage 

Allowable Wave Solder Time 
Up to 4 seconds with 260°C solder 

Premium Materials 
• Gold contacts, solder coated 

terminals 
• Beryllium copper contactor 

5100 

• 260°C housing heat deflection 
temperature assures contact and 
seal integrity after wave soldering 

• All plastics rated UL 94 v-o 
• Permanent laser marking 

Switch reliability that 
is the best ever! 

1. Redundant gold contacts dramatically 
enhance contact reliability. 

2. Positive wiping contacts assure low 
and consistent contact resistance. 
(.050" travel) 

3. Detent function separated from 
contacts to optimize both designs. 

4. Gold contacts never abraded or con
taminated by sliding over polymer 
surfaces. Contacts never touch a 
nongold surface. 

5. No contactor deflection for the life of 
the switch. Constant contact force 
eliminates overstressing of contacts 
for greater reliability. 

Shock 
No mechanical damage or changes 

of switch settings with 25 G 
applied for 6 milliseconds 

Vibration 
No mechanical damage or changes 

of switch settings during or after 
testing, when tested in 3 mutually 
perpendicular planes at 10-50 Hz 
sweep or at 60 Hz constant 
vibration. Amplitude .06" 

SWITCH DIVISION· 500 Linne Road· Paso Robles, California 93446 • (805) 238-0350 • FAX: (805) 238-9663 
• In Calif., dba CTS Electronics Corporation 

8·1682 For manufacturers' sales offices, see yeUow pages EEM 1988 



5100 SWITCHES 

CTS® CDRPDRATIDN* 
SWITCH DIVISION, PASO ROBLES 

CTS SERIES 206 
CTS DIP PROGRAMMABLE SWITCHES 

FEATURES 

• Contact wiping on make and break 

• Suitable for flow soldering on PC 
board or mounting with standard 
DIP sockets 

• Long term contact corrosion 
resistance provided by gold 
plated contact arms 

SPST 

TOP 

• All U.L 94V-O plastic used 
• Integral terminal and contact 

locked into plastic base rails 
• Crisp, positive slide actuators 
• Types 206-02 through -10 

approved to MIL-S-83504/4 upon 
request 

• Available with flush (low profile) 
actuators - SPST styles 

Description 
From 2 thru 12 SPST; 1 thru 6 SPDT; 

1 thru 6 DPST; 1, 2 or 3 DPDT and 
1, 2 or 3 4PST slide switches per 
switch package on .100" x .300" 
DIP centers 

Initial Contact Resistance 
50 miliohms 

CTS 206-XX 

5100 

Maximum Contact Resistanc(! 
100 milliohms after 10,000 cyclee 

switching 50 mA @ 24 VDC 

Maximum Non-Switching Rating 
100 mA or 50 VDC 

Insulation Resistance 
Across open switch and between 

adjacent closed switches: 1 x 10' 
ohms 

Dielectric Breakdown 
Between adjacent switches 

minimum: 500 VDC 

Switch Capacitance 
Between adjacent switches 

maximum: 5.0 pF 

DPST 

CTS 206-12X 

~
050TYP' ~R'080SLlDETAAVEL SWITCH PART NUMBER STAMPED HERE 

~8~~Z6~G T 
.015 j .300 

t 
I t--- -___ l.!: 
I .150 =.010 .010 

, --1.... -.020 

.100 TYP -t ~ j L.019 ±.003 TYP. ~.300 =·.~1~ ~ Gen~ral T?'eran~es: 
Decimal dimensions 

SIDE END ±.OOS" 

SPDT 

,-, ,-, ~-1 ~ UJ L~J :..~ .. 8 8· -IT 
_ ...l'60 .360 
~",,010 

c1S';~=' ~ 
WHEN ACTuATOR IS TOWARO DOT 
THAT SECTION IS ON 

TOP 

CTS 206-12X 

{~ ~--j ~--I ~--j ~-H~ 
CIRCUIT SCHEMATIC 

AS SHOWN WITH 
ACTUATORS DOWN 

,035 .OBO SLIDE TRAVEL 

~3,\'::d~G+R 
b-'I"7"<.....,..,"""''r.7''I''''7'''C7'~,.,-d~ \. ] 

J;' j:'8Ji .010 
--1..-' 

.100TYP.---1 ~ ~1-.019±.OO3TYP. ~.300':!:·:~~~ 
SIDE END 

Gar.eral Tolerances: Decimal dimensions ±.005" 

TOP 

CIRCUIT SCHEMATIC 
AS SHOWN WITH 

ACTUATORS DOWN 

General Tolerances: Decimal dimensions ±.005" 

DPDT ,"A" ",.0101 CTS 206-22X 

at';1. EI~~' +1+1 +1+1 +HI 
CTS -~ - ~ 

SWITCH-PART NUMBER STAMPED HERE 

WHEN ACTUATOR IS 
TOWARD DOT 
THAT SECTION IS ON 

TOP 

SIDE 

CIRCUIT SCHEMATIC 
AS SHOWN WITH 

ACTUATORS DOWN 

END 

General Tolerances: Decimal dimensions ±.005" 

SWITCH DIVISION. 500 Linne Road. Paso Robles, California 93446 • (805) 238-0350· FAX: (805) 238-9663 
• tn Calif., dba CTS Electronics Corporation 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1683 



5100 SWITCHES 5100 

CTS® CDRPDRAT1QN* 
SWITCH DIVISION, PASO ROBLES 

CTS DIP PROGRAMMABLE SWITCHES 

4PST CTS 206-41X 

CIRCUIT SCHEMATIC 
AS SHOWN WITH 

ACTUATORS DOWN 

SWITCH PART NUMBER STAMPED HERE 

TOP 

I I j j j j j I I j j I 
l~~--'tl 1~1--1~1 1~1--1~1 

CIRCUIT SCHEMATIC 
AS SHOWN WITH 

ACTUATORS DOWN 

MOUNTING 

SUlFACE 
,015 

r-~~~~~~~~_ 
.150 

\-~~~~ +.010 
-:020 

__'I. 
.010 

~.3001!:~~ 
SIDE END 

LOW PROFILE ACTUATORS 

I ;~2iN THIS AREA ~MBE':S ~~~~OUGi 

~
MOUNTING 
SURFACE 

.01~ __ \ __ _ 

! ! . ~o:!::g~ 
.100 TYP . ..! L ..I L .01. ±.003 TYP. 

SIDE 

TO ORDER 
LOW PROFILE 

ACTUATOR SWITCHES 

206-XXX-LP 

Standard CTJ LIw Profile 
Part Number Actuators 

STANDARD "OFF THE SHELF" PART NUMBERS 
Number 01 

"A" Overall Switch Part 
Dimension Sections Actuation Number 

.286 2 SPST 206-2 

.386 3 SPST 206-3 

.486 4 SPST 206-4 

.586 5 SPST 206-5 

.686 6 SPST 206-6 

.786 7 SPST 206-7 

.886 8 SPST 206-8 

.986 9 SPST 206-9 
1.086 10 SPST 206-10 
1_286 12 SPST 206-12 

.286 1 SPDT 206-121 

.486 2 SPDT 206-122 

.686 3 SPDT 206-123 

.886 4 SPDT 206-124 
1_086 5 SPDT 206-125 
1_286 6 SPDT 206-126 

.286 1 DPST 206-211 

.486 2 DPST 206-212 

.686 3 DPST 206"213 
_886 4 DPST 206-214 

1-086 5 DPST 206-215 
1.286 6 DPST 206-216 

.486 1 DPDT 206-221 
_886 2 DPDT 206-222 

1.286 3 DPDT 206-223 

.486 1 4PST 206-411 

.886 2 4PST 206-412 
1_286 3 4PST 206-413 

General Tolerances: 
BOTTOM Decimal dimensions ±.005" 

RIGHT ANGLE PANEL MOUNT-206RA 

LJJ L·050 j I." ,.. -'-:::J 
TYP. TYP. 
-- DIM "A" -

(OVERALL) 

Suggested PC Board 
Piercing 

- 1.100 'I TYP. 

1 I' 
-.+ T l (+ .100 

TYP. r+ + + + 

±.010 -1 .285 r 
.035l r-

T-~ 1 2 3 4 5 6'~ kt ~':O '''O~'~ ~ ~ ~ ~ ~ ~ LL1l' CTS206 

,.",.c
o
"." j-l-! . STA~F! i ---Jk.-.()19TYP, 1==·003 .100 

~mk- ±.003MOUNTING .320 =.010 ll.17o =.030 
SURFACE 

General Tolerances: Decimal dimensions ±.005" 

Low Pro,!!e Right Ang e 
Bottom aTop Both Bottom Mount Sealed 

Sealed "Top Sealed Bottom a Top 

206-2LPST 206-2ST 206-2RAST 
206-3LPST 206-3ST' 206-3RAST 
206-4LPST 206-4ST 206-4RAST 
206-5LPST 206-5ST 206-5RAST 
206-6LPST 206-6ST 206-6RAST 
206-7LPST 206-7ST 206-7RAST 
206-8LPST 206-8ST 206-8RAST 
206-9LPST 206-9ST 206-9RAST 
206-10LPST 206-10ST 206-10RAST 
206-12LPST 206-12ST 206-12RAST 

206-121ST 206-121RAST 
206-122ST 206-122RAST 
206-123ST 206-123RAST 
206-124ST 206-124RAST 
206-125ST 206-125RAST 
206-126ST 206-126RAST 
206-211ST 206-211 RAST 
206-212ST 206-212RAST 
206-213ST 206-213RAST 
206-214ST 206-214RAST 
206-215ST 206-215RAST 
206-216ST 206-216RAST 
206-221ST 206-221 RAST 
206-222ST 206-222RAST 
206-223ST 206-223RAST 
206-411ST 206-411 RAST 
206-412ST 206-412RAST 
206-413ST 206-413RAST 

SWITCH DIVISION· 500 Linne Road. Paso Robles, California 93446 • (805) 238-0350 • FAX: (805) 238-9663 
• In Calif., dba ers Eleclronics Corporation 

8-1684 For manufacturers' sales offices, see yellow pages EEM 1988 



5100 SWITCHES 

CTS® CORPORATION* 
SWITCH DIVISION. PASO ROBLES 

eTS SERIES 194 
CTS DIP SWITCHES 

1---··--·---··---I·~3J010" 

llli1fHIDflllil~ 
L DIM.<OA<O I 

(OVERALL) ±.010" ~-.,----l 

5100 

8' .015 .311 

STiOFFI 
MOUNTING 

.008 SURFACE 

I I 

~£~~~"-~ 

SPST Switches 

FEATURES 
• Electrical switching occurs at 

50% of actuator rotation angle 

"A" 
Overall 

Dimensions 

.286 

.386 

.486 

.586 

Number of 
Switch 

Sections 

2 
3 
4 
5 

• Contact wiping on make and break .686 6 
.786 7 • Enclosed actuators shield 

contacts from foreign particles 
throughout life of switch 

• The gold plated, over-center 
design provides positive detent 
action 

• Reliable tape top seal optional/ 
bottom epoxy seal standard 

• Insert molded base halves of 
thermoset material ensure 
mechanical integrity of contacts 
and terminals through soldering 
operations 

• All U.L. 94 V-O plastics used 

eTS SERIES 197 

FEATURES 
• Designed for automatic insertion 
• Integral terminal and contact 

locked into thermoset base rails 
• Contact wiping on make and 

break 
• Break before make contacts 
• Useful in "service/operate" 

applications, low level signal 
routing, digital circuit program
ming, etc. 

• Long term contact corrosion 
provided by gold plated lin laid 
contacts 

• All U.L. 94 V-O plastics used 

.886 8 

.986 9 
1.086 10 
1.286 12 

Description 
Side actuated 4, 8 or 10 section 

SPST switching functions per 
package on .100" x .300" DIP 
centers 

Initial Contact Resistance 
50 milliohms maximum 

Description 
4PDT slide actuated switch package 

on .100" x .300" DIP centers 

Initial Contact Resistance 
50 miliohms maximum 

Maximum Contact Resistance 
100 milliohms after 2000 cycles 

switching 50 mA @ 24 VDC 

Insulation Resistance 
Across open switch and between 

adjacent closed switches: 1 x 109 

ohms minimum 

Dielectric Breakdown 
Between adjacent switches 

minimum: 500 VDC 

Switch Capacitance 
Between adjacent switches 

maximum: 5.0 pF 

STANDARD "OFF THE SHELF" 
PART NUMBERS 

Function 

4 pole double throw 

Standard Bottom and 
Bottom Sealed Top Sealed 
Part Number Part Number 

194-2MS 194-2MST 
194-3MS 194-3MST 
194-4MS 194-4MST 
194-5MS 194-5MST 
194-6MS 194-6MST 
194-7MS 194-7MST 
194-8MS 194-8MST 
194-9MS 194-9MST 
194-10MS 194-10MST 
194-12MS 194-12MST 

Insulation Resistance 
Across open switch and between 

adjacent closed switches: 1 x 109 

ohms minimum 

Maximum Contact Resistance 
100 milliohms after 7000 cycles 

switching 50 mA @ 24 VDC 

MOUNTING/--'~7~ SURFACE I 

015 \ 263 

I.---,-,~"-rr-",,,,r-v-=l+-T - L_ 
150: ~g 

--11-- 019 ± 003 ffir-:--.-l. '--- : -1 

CTS 197-421 

R-H--Pr-n 
PIN 1 

TOP VIEW 

General Tolerances: Decimal dimensions ±.005" 

SWITCH DIVISION· 500 Linne Road' Paso Robles, California 93446 • (805) 238-0350 • FAX: (805) 238-9663 
• In Calif .• dbe CTS Electronics Corporation 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1685 



5100 SWITCHES 5100 

CTS® CDRPDRATIDN* 
SWITCH DIVISION. PASO ROBLES 

CTS SERIES 198 
CTS PROGRAMMABLE DIP/SIP SHUNT NETWORKS 

Description Dielectric Breakdown Voltage 
500 VDC minimum between any 2 

electrically isolated terminals 
Low cost matrix programming. DIPs 

offered in 4-24 terminal configura
tions; SIP's in 2-12 terminal 
packages Insulation 

Current Rating 
1.0 amp maximum 

UL recognized 94 V-O rated high 
temperature thermoplastic 

Insulation Resistance Metal Parts 
1 x 1011 ohms minimum between any 

2 electrically isolated terminals 
Solder plated copper alloy. (Gold 

plated terminals optional) 

DIP TYPE 1980·8 

----' 
CIRCUIT AS 

.036RTYP. 2-12 SECTIOJ~OWN WITH 

L~ 1i. ~" AVAILABLE 

r:-[ I - -+-..... 010 
·05 STANDOFF . .150 ;t.01S TYP. TYP. 

. ' __ l' __ ~ 

;1.,~±.01. U" JL.019 ±.003 TYP. L .32"=:~~. J 
SIDE END 

SIP TYPE 1985·8 
H·m r--- A±.01. ~ 

m~,.~~~®®®®®~~t ··"Qrm 
T 'I ~ .• '5 CIRCUIT AS SHOWN WITH 
END m. SIDE 2-12 SECTIONS AVAILABLE 

No. 01 Sections 

"A" DIM. 

DIP TYPE 198DM·8 

TOP 

SIDE 

~ t3 j~ PROGRAMMABLE 
SHUNTS 

• 
CIRCUIT AS SHOWN WITH 
2·12 SECTIONS 
AVAILABLE 

SIP TYPE 1985M·8 

SIDE 

PIN1RT+H 
t' 3 J~ PROGRAMMABLE 

SHUNTS . . 
CIRCUIT AS SHOWN WITH 
2·12 SECTIONS 
AVAILABLE 

SWITCH DIVISION· 500 Linne Road· Paso Robles, California 93446 • (805) 238·0350 • FAX: (805) 238·9663 
• In Calif.. dba CTS Electronics Corporation 

SERIES 235 
Enclosed Miniature 
.500" Square 
Rotary Switches 

Switch Functions: 
1. Single pole, .11 positions, break before make. 
2. Single pole, 11 positions, make before break. 
3. Binary up to hexadecimal (0-15). 
4. Other functions and combinations are available with special tooling. 
Electrical and Mechanical Specifications: 
1. Contact resistance varies with switch style: 

Typical values for 11 positions break before make. 0.1 ohm initial 
contact resistance, 0.15 ohm after 1 000 cycles of 360° rotation. 

2. Standard operating temperature range: - 55°C to + 85°C. 
3. Rotational life: 1000 cycles of 3600 rotation. 
4. Wiping action on contact. 
5. 360° rotation. 
6. Small size: .5" x .5" square. 
7. 250" profile from mounting plane to top of package. 
8. Enclosed construction excludes dust and foreign material. 
9. Terminal pull strength: 5 Ibs. minimum. 

SERIES 196 
Switch able 
DIP Attenuator 

• Reliable replacement for thumbwheel switch·type attenuators 
(at substantial savings) 

• 75 ohm and 600 ohm unbalanced PI or T configuration networks 
• .100" x .300" 01 P packages 
• Standard thick film ceramic modules; custom thin film modules 

available upon request 
• Sealed bottom or top/bottom versions optional; assure& 

contaminate-free switch operation after flow soldering and cleaning 
• Standard values from .1 dB to 16 dB in increments of .1 dB to 2 dB 
Electrical and Environmental Specifications 
(all are absolute maximum ratings) 
Electrical: 

Impedance Tolerance ................................... ±2% 
Power Rating (maximum input signal) ..................... 20 dBm 
Insertion Loss .......................................... 02 dB 

Environmental: 
Storage Temperature ......................... -40°C to +85°C 
Operating Ambient Temperature .................... OOC to + 70°C 
Lead Temperature (soldering 10 seconds) .......... 300°C maximum 

MICROELECTRONICS DIVISION, 1201 Cumberland Avenue, West Lafayette, Indiana 47906 
Post Office Box 1278. Lafayette, Indiana 47902. Phone: (317) 463-2565· FAX: (317) 463-2568 

8·1686 For manufacturers' sales offices, see yellow pages EEM 1988 



5100 

TOGGLE SWITCHES 

PHOTOELECTRICS 

RELAYS 

LIQUID LEVEL 
CONTROLS 

•-~_/. 
. -

". /. 

SOLID STATE 
RELAYS 

TERMINAL BLOCKS 

TEMPERATURE 
CONTROLS 

TIMERS 

EEM 1988 

SWITCHES 5100 

WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
- BECAUSE orders placed by 3:00 p.m. are shipped the same day. - BECAUSE of our excellent Value-Added Service. 
- BECAUSE we have over 8,000,000 relays & switches in Btock. - BECAUSE of our Just-In-Tlme Program. 

(213) 452·1229 
RELAYS SWITCHES TIMERS 

BUD Aleph International Acro ATC 
Allied Controls Alco Agastat 
American-Zettler American Switch Amperlte 

CIRCUIT BREAKERS Aromat Aromat Antex 

Airpax 
AT&T Arrow Hart Crouzet 

Aromat Bosch Carllngswltch Eagle Signal 

Carlingswitch 
C.P. Clare C&K Guardian 
Coto EECO Industrial Timer Heinemann 
Crydom Controls Electro-Mech Magnecraft Potter & Brumfield 
EAC Electronic Compo Group Master Electronics 
Elec-Trol Gra~hill Mldtex 
Fujitsu Landls&G~r National Controls 

CONNECTORS & Gordos Linemaster Omron 
SOCKETS Gra~hlll Master Specialties Potter & Brumfield 

Amphenol Guardian McGill SSAC 
Aromat Hi-G Microswltch Struthers-Dunn 
Curtis Idec Omron Syracuse Electronics 
Custom Connector ITT Oslo 
Idec Line Electric OTTO 
Lumberg Magnecraft Saia RESISTOR NETWORK 
Master Electronics Master Electronics Unimax Beckman Ind. 
Potter & Brumfield MEC 
Souriau Midtex 

INDICATORS, Vemitron~Beau Om ron 
Welcon/Wells Potter & Brumfield LAMPS&LED TRIMMERS & POTS 

RBM ldec Beckman Ind. 

Schrack 101 

COUNTERS Siemens lEE 
JKL SOLENOID Engler Sigma 

Standex Leecraft Dormeyer Hecon Lumex 
IVO Stantel Guardian 

Kessler-Ellis Struthers-Dunn Stanley Line Electric 

Master Electronics Telemecanique Sylvania 

Omron Theta-J 

Redington Triridge INDUCTORS TERMINAL BLOCKS 
Red Lion Jeffers Beau 
Sodeco/Maxmar FUSES Microtran Buchanan 
Stemco Bussman" Stancor Curtis 
Veeder·Root LilleHuse Triad Electrovert 

Underwriters Safety Kulka 

PHOTOELECTRIC 
Magnum 

DIODES HARDWARE & Marco 
Aromat 

Generallnstr. WIRING DEVICES 
Dol8n~Jenner 

RDI 
Aavid 

Electro 
Underwriters Safety 

Buchanan VernitronqBeau 

Electrovert 
Omron 

FANS Harvey Hubbell 
Photoswitch/ AB 

Aromat H.H. Smith 
Skan-A-Matic 

TRANSFORMERS 
U.S. Toyo Modor Dormeyer 

PROXIMITY Mlcrotran 
KNOBS Agastat Stancor 

FILTERS Cosmo/Kurz-Kasch Electro Thorclarson 
Curtis Raytheon/Panel Products Omron 1l'iad 

OVER 8,000,000 RELAYS & SWITCHES IN SiOCK 
MAILING ADDRESS 

• 
PHYSICAL ADDRESS 

MASTER DISTRIBUTORS MASTER DISTRIBUTORS 
P.o. Box 25662 1301 Olympic Blvd. 

Los Angeles, CA 90025-0662 Santa Monica, CA 90404 
FAX (213) 399-8600 Telex: 182041 MASTER SNM 

~ & ~ ~~ 
PADDLE SWITCHES TRANSFORMERS TIMERS COUNTERS FANS 

ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

For manufacturers' sales offices, see yellow pages 

CIRCUIT BREAKERS 
FUSES & FUSE HOLDERS 

KNOBS 

LAMPS & LEOS 

SWITCHES 

II 
RELAYS 

INDICATOR LIGHTS 

~ 
~i 
SOLENOIDS 

SOCKETS 

PUSHBUTTON 
SWITCHES 

PROXIMITY CONTROLS 

8-1687 



5100 SWITCHES 5100 

Reliability .. . Imagination ... 

I. Slide Switches 

INDUSTRIES 

Standard Miniature Micro Miniature Fully Enclosed Micro 
Switches Switches Switches Miniature Switches 

Circuitries SPST, SPDT, DPST, SPST, SPDT, DPST, SPST, SPDT, DPDT, SPST, SPOT 
OPOT, 3POT, 4POT, DPDT, 3POT, SP3POS, SP3POS, (Plug-in or snap-in 
SP3POS, OP3POS, DP3POS, 3P3POS, versions) 
3P3POS, 4P3POS, 4P3POS, SP4POS, 
OP4POS, OP4POS, OPSPOS, 

Ratings 3A ACt,5A DC @ 125V ,SA ACI.5A DC @ 125V ,SA ACt.5A DC @ 125V ,5A ACt,SA DC @125V 
through through 

13A ACI.5A DC @ 12SV 8,5A ACI.5A DC @ 12SV 

Momentary Versions SPST, SPOT, DPDT, SPST, SPDT, SP3POS, SP3POS (momentary Not Available 
3PDT. DP3POS, both directions to center) 
Also, SP3POS, 
DP3POS and 3P3POS 
are available momentary 
in only one direction. 

Side Actuated Versions SPOT (maintained or SPDT, DPDT, 3PDT, SPDT SPST 
momentary), DPDT, SP3POS, DP3POS, 
DP3POS, SP4POS, DP4POS, 

DP5POS, 

Terminal Options Solder, Wirewrap, PC, Solder, Wirewrap, PC, Solder, Wirewrap, PC. Solder, PC, Faston 
Faston 

Button Options ,344" (Standard) ,200" (Standard) ,120" through ' 11 0" through 
,250" ,250" 

,031" through ,750" .12S" through .4S3" Black is standard; Black is standard; 
(optional), Black is (optional), Black is optional colors available, optional colors available, 
standard; optional colors standard; optional colors 
available, available, 

Agency Listings UL, CSA UL, CSA UL UL, CSA 

Endurance 10,000 cycles no load 10,000 cycles no load 10,000 cycles no load 6,000 cycles at rated 
(minimum) (minimum) (minimum) load (minimum) 
6,000 cycles rated load 6,000 cycles rated load 
(minimum) (minimum) 

Bifurcated/Redundant DPDT, 4PDT. Make SPDT (maintained or Not Available Not Available 
Contacts before break or break momentary), DPDT, 

before make, SP3POS, 
Make before break or 
break before make, 

CWCatalog S2120-II/S2120-VIIA S2120-III1S2120-VII S2120-IV S2120-V 

All CW switches are available with a complete range of options including: unique ratings, button height and 
color, markings, and glamour caps, Contact factory for literature requests or your unique requirement. 

.. Completely American Made 

III INDUSTRIES 130 James Way, Southampton, PA 18966 Tel. (215) 355-7080 Telex 83-1470 Fax 215-355-1088 

8·1688 For manufacturers' sales offices, see yellow pages EEM 1988 



5100 SWITCHES 5100 

... Service By Design For Over 80 Years. 

~~~ ~\~s-f,. Panel Mount Power Switches 
Q's N ~c 

~o~\; ~ \'1-':10 ~ 
\'1-';; c~~ 

\EI~ ~~v~o 'i'-~s 
~ S~\-f,.G 

"Mini-Rocker" "Soft-Styled" "Hi Gloss" Rocker Panel Mount 
Switch Rocker Switch Switch Slide Switch 

Circuitries SPST, SPOT, OPST, SPST, SPOT, SPST, SPOT, OPST, SPST, SPOT 
OPOT, SPOT-Center Off, SPOT-Center Off OPOT 
OPOT-Center Off 

Mounting Pop-In Pop-In Pop-In Pop-In or Chassis Mount 

Ratings BA @ 125V AC/4A BA @ 125V AC/4A BA @ 125V AC/4A BA @ 125V AC/4A 
@250VAC @250V AC @250VAC @250VAC 

13A @125V AC/10A 13A @125VAC/10A 13A @125VAC/10A 13A @125V AC/10A 
@250VAC @250V AC @250V AC @250V AC 
1f2H P @ 125V-250V AC 'i2H P @ 125V-250V AC '/2HP @ 125V-250V AC '/2HP @ 125V-250V AC 

5A @ 14V (T)/6A 5A @ 14V (T)/6A 5A @14V (T)/6A 
16A @ 125V AC/16A @125V (l) @125V (l) @125V (l) 
@250V AC 
3f4HP @ 125V-250V AC 16A @ 125V AC/12A 16A @125VAC/12A 16A @125V AC/12A 
10A @14V (T)/3A @250V AC @250V AC @250VAC 
@125V (l) 3/4HP @ 125V-250V AC 3f4HP @ 125V-250V AC 3/4HP @ 125V-250V AC 
10 (4)A 250-(VOE) 10A @14V(T) 10A @14V(T) 10A @14V (T) 

12 (6)A 250 - (VOE) 12 (6)A 250 - (VOE) 12 (6)A 250 - (VOE) 

Panel Cutout .756" x .50B" .550" x 1.125" .550" x 1.125" (Single .550" x 1.125" (Pop In) 
Pole) 1.125" Mounting 
.B72" x 1.071" (Oouble Centers (Chassis Mount) 
Pole) 

Panel Thickness .050" To .150" .025" To .1BO" .025" To .180" (Single .025" To .180" 
(up to .170" for Center Pole) 
Off and Illuminated) .025" To .150" (Oouble 

Pole) 

Momentary Versions SPST, SPOT, OPST, SPOT-center off Not Available Not Available 
DPOT, SPOT-center off, 
DPOT-center off 

Illuminated Versions SPST, SPOT, DPST, SPST Not Available Not Available 
DPDT 

Lamp Options Neon 125V (STO) Neon 125V (STD) Not Available Not Available 
Neon 250V Neon 250V 
Incandescent 14V Incandescent 14V 

Agency Listings Ul, CSA, VOE Ul, CSA, VOE Ul, CSA, VDE Ul, CSA, VOE 

Endurance 100,000 cycles no load, 100,000 cycles no load, 100,000 cycles no load, 100,000 cycles no load, 
minimum minimum minimum minimum 
25,000 cycles rated load 25,000 cycles rated load 25,000 cycles rated load 25,000 cycles rated load 
(upto 16A 125VAC) (up to 16A 125V AC) 
10,000 cycles rated load 
@16A 250V AC 

Button/Rocker Options Color, Markings Color, Markings Color, Markings .260" Button (std.); 
.344" , .500", .625", 
.750" also available/ 
Color/Markings/Toppers 
Available 

Housing Options Color, Markings Color, Markings Color, Markings Pop-In Mount or Chassis 
Mount, Color, Markings 

Insulation Barriers Optional Optional Optional Optional 

For additional information request Catalog S212186-Rev A-87 

. .. Completely American Made . 

lID INDUSTRIES 130 James Way, Southampton, PA 18966 Tel. (215) 355-7080 Telex 83-1470 Fax 215-355-1088 

EEM 1988 For manufacturers' sales offices, see yellow pages 8-1689 



A J 0 
-t 0 0 

Make Make, 

t£g Make, SPST-NO Break 

B K 

of-
0 

Break Center off 
SPST-NC SPOT • 0 

C L • 0 0 
Break, Make Break, • 0 (Transfer) Make, 
SPOT Make • 0 

0 U 

~~ Make, Break Double 0 
(Continuity make 
Transfer) Contact 

on arm 

E oW V 0 ! ! 0 
Break, 

Double break b Make, 
Break Contact on arm 

F 0 W 0 ,. 
Double break, 

Make, • 0 Double make, 
Make • 0 Contact 0 • on arm 

G C X 

:r~ Break, Double 0 
Make 0 make 

H i g y 0 

I Break, 0 
Break, • 0 Double break 
Make 

I 
0 ~ 

Z 0 :,: : Make, Double make 
Break, Double break 
Make L.o SPOT-DB 0 



5100 SWITCHES 5100 

QUALITY SWITCHES of MIYAMA DSA 
ILLUMINATED SWITCHES. Long Life (Electrical 50,000 Operations, Mechanical 100,000 Operations.) 

MS-720 (ALTERNATE) SERIES LED OS-700 (ALTERNATE) SERIES LED 
MS-730 (MOMENTARY) SERIES FILAMENT LAMP OS-710 (MOMENTARY) SERIES FILAMENT LAMP 

Mtg. Hole Dia 

-& $TIe)',] 
MS-800, 810 SERIES 14 

LED; RIYIG 
98 

F LAMP; RIYIG/W/B 

(6V 12V. 28V@, ~.':"':'., . ' 

'I' \ I 
12.2 

ROUND, SQUARE AND RECTANGLE FRAME 

SNAP-IN ROCKER 
WILED DS-850 
FRAME: BLK, WHT or GRAY 

PUSH BUTTON, ROCKER, TOGGLE AND SLIDE SWITCHES 
TINY PUSH-ON Y3 
MS-402 11 

INTERCOM-PUSH 
DS-430 PUSH-ION) 
DS-431 PUSH-(OFF) 

14 
--~i-~ 2.5 

~
--~ 

4"-

• 

; . 12
0 

...... , 
i ~~~ 
II"~ 
i!~ 

P-SERIES 
DURABLE-PUSH 
DS-450 TO 475 

LED 
GREEN OR RED 
D5-4152P -, 
OS·4173P i 24" ::-4' MS-500-W2-P 

BLACK, WHITE, GRAY 

MS-500M(9P) 
MS-500N 

0.6 

MS-500P(12P) 
MS-500R 

(C012P-B) 

Jb'-' ~ - d • j: &9 I 

1'11:8 
-'4-

3P~~ 46PDTD 

; " j. -f:. 1 x 2 WIRE HOLE FOR 
", SOLDERING TERMINALS 

PUSH-BUTTON SWITCHES SLIDE SWITCHES 
MINIATURE WATER RESISTANT, DUST PROOF 
MS-650L D SHAFT 

SLV SPDT, 
DPDT, SP3T 
DP3T,4PDT 

d(
rITI 

SLJA SPOT, SP3T 

... ~.~III ~i W~";;\\ G:}~;~ 
~ M -I Wjd::J: tt:dlbL~ 

I. rr=.'; J ~! ~- __ ~~_ 
" 

16 Irl 

I I I 05 I'ii 
I I 5_._0~', ~ 
, l 8- MS-651 GOLD PLATED LOW CURRENT CONTACTS 
i- ___ --< 

OS-700 (alii MS-720 (all) MS-800 (alii mom) OS-415 
Part No, OS-710 (moml MS-730 (moml MS-810 (alt/moml OS-850 OS-417 

Model Type Illuminated Push Button Switches Rocker LED Toggle 
LEO IRed, Green. Yellow) Color Red, LEO/red. 

Filament Lamp (6V, 12V, 28V) R/GIY/W/B Yellow. green 
Available also W/O Lamp or LED Green 

Rating IA 250V AC 1A 250V AC 0,1A 3A 250VAC 3A 125VAC 
3AI25VAC 3A 125V AC 30V DC 5A 125VAC 

Circuit SPOT SPOT A DPST off-on 2P SPST 2P ISPST) 
OPDT DPDT B OPST off-Ion) on-all 

C OPST on-oil 3P ISPOT) 
0 OPST on-loll) on~on 

Switching on-on Alternate E SPOT on-on on-off 
Function on-Ion) Momentary F SPOT on-Ion) 

Contact 2,5VOC 1A 2.5VOC 1 A 2,5VOC lOmA 2,5VOC 1A 2,5VOC 1A 
Resistance lOmO max. 20m!l max 50m!] max. 20m!] max. 20mH max 

Insulation OC.500V OC,500V OC,500V OC,5000V OC,500V 
Resistance 100Mll min. 100MO min. 500Mll min. 100Mll min 100Mll min. 

Voltage AC 1500V AC 1500V AC 500V AG.1000V AC,1000V 
Breakdown 1 minute 1 minute 1 minute 1 minute 1 minute 

Mounting 12 16 12.6 square 13 x 19 12 
Hole Oia, mm 

SLW; 4P3T, 6P3T 
8P3T, 10P3T 

MS500W2P MS-402 

- Push-button 

6A 125V AC 0,5A 
125V AC 

- 2P ISPSTI 

on-on on-Ion) Push-Ion) 
on-oft-Ion) Momentary 

20mi! max. 2,5VOC 1A 
20mll max, 

OC500V OC,500V 
100MO min. 100Mfl min. 

AC 1000V AC1000V 
min. 1 minute 

- 5.2 dia 

0.5 - _, • ~. -04 

+~~J. 

OS-430 P-Series MS-500M 
OS-431 OS-450 MS-500P 

Push-button Push-button -

lA 125VAC 3A 125VAC 6A 125V AC 
0,5A 250V 1A 250VAC 

2P (SPST) 2P ISPST) -
OS-430 OS-450-462 

Push-Ion) on-oft 
OS-431 OS-463-475 

Push-loft) push·lon) off-on on-on 
Color: R/B/W R/W/B/Slvr on-ott-on 

2,5VOC 1A 2,5VOC 1A 20mi! max, 
10mO max, 20mll max. 

OC,500V OC,500V OC500V 
100Mfl min. 100Mfl min. 100Mfl min. 

ACt500V AC1500V AC 1000V 
1 minute 1 minute min. 

12.4x11.2 All Model 6,2 
10,2 dia. 

MS-650 Slide 
MS-651 Switches 

- Available 
in vary 

size, pole 
position 

3A 125V AC OC30V 0,03A 
O.4VA (MS-651) OD12V 30,IA 

ISLVlSLH) 
-

m;nlla~e 
Switches 

are 
off-Ion) available 
on-Ion) PLS Call 

50ml! max, OC5V, 1A 
20mll max, 

OC500V OC,500V 
100Mfl min. 100Mfl min, 

AC 1000V AC500V 
min. 1 minute 

5 vary size 

DSA offers a complete Ime of sWitches mcludlng Slide, Multt-Push, Subminiature, Lever, Rocker, Toggle SEE DSA PAGE IN EEM-SECTION 2100. 
and Illuminated Types. For Complete Information on our Wide Range of Products Please Contact: 
For more information please call: 212-691-9050 TOLL FREE-1-800-0SA-1616 

DSA INC. 150 Fifth Avenue, Suite 845, New York, NY 10011 FAX 212-807-1598 
EEM 1988 For manufacturers' sales offices, see yellow pages 8'1691 
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DIALIGHT SWITCHES 
PASSIVE COMPONENTS,ACTIVELY ENGINEERED 

MINIATURE ROCKER/ 
TOGGLE SWITCHES 

Available in over one million 
combinations, our miniature 
rocker, toggle and lever switches 
(Series 570) offer maximum 
design flexibility. Choose from 
low-level, 5-ampere and com
bination ratings; up to four 
poles; nine switching functions; 
nine colors and numerous 
mounting and terminal styles to 
meet your unique parameters. 
Miniature size saves valuable 
space, particularly where PC 
boards are utilized. Ideal for 
telecommunications, industrial 
control, computer peripherals 
and many other applications 
where high reliability, easy visual 
identification of switch functions, 
and low cost are prime objectives. 
U.l. listed and CSA certified. 

Specifications 
Electrical Rating~ 
Standard, Low-level and 
Combination up to 5 amps 
resistive at 120VAC or 28 VDC; 
2 amps resistive at 250 VAC. 
Electrical Life 
Up to 100,000 operations. 
Materials 
Gold and/or silver contacts and 
terminals, stainless steel housing, 
chrome plated brass toggle and 
nylon rockers and levers. 

SEALED ROCKER! 
TOGGLE SWITCHES 

Three-way sealing process 
utilizing epoxy, rubber o-rings and 
ultrasonics allows our rocker, 
toggle and lever switches (Series 
578) to be wave soldered and 
cleaned without contamination. 
They install easily into PC boards 
along with other components, 
reducing labor costs. And they 
can be used as direct replace
mentsfor unsealed switches, 
eliminating the need for redesign. 
They also come in a wide variety 
of styles, colors, contact ratings, 
functions and mounting 
configurations. 

Specifications 
Electrical Rating~ 
Standard, Low-level and 
Combination up to 7.5 amps 
resistive at 120 VAC or 28 VDC; 
3 amps resisitive at 250 VAG. 
Electrical Life 
40,000 operations. 
Materials 
Gold and/or silver contacts 
and terminals, high temperature 
U.L. approved plastic case, 
chrome plated brass toggle and 
nylon rockers and levers. 

Engineering is the only commodity we sell. 

MINIATURE SNAP-ACTION 
PUSHBUTTON SWITCHES 

The extremely short pre-travel 
of our miniature pushbutton 
switches (Series 580) offers near
instant response. While their snap
action mechanism provides 
positive user feedback. Sma" 
in size, they have a minimum rear 
projection, too. Available with 
numerous mounting options, 
including rear-panel and front 
snap-in. Can be used with 
or without four attractive snap-on 
caps available in a choice of 
9 colors. A" switches also come 
with epoxy-sealed terminals 
to prevent flux entry from the rear 
of the switch during soldering. 
U.L. listed. 

Specif(cations 
Electrical Rating~ 
Combination and Low-level up 
to 1 amp resistive at 120 VAC or 
28 VDC. 
Electrical Life 
60,000 operations minimum. 
Travel 
.025" typical. 
Materials 
Gold or gold over silver contacts 
and terminals, stainless steel 
housing and glass filled polyester 
plunger. 

(201) 223-9400 

8·1692 For manufacturers' sales offices, see yellow pages EEM 1988 
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COMPUTER GRADE 
ILLUMINATED 
PUSHBUTTON SWITCHES 

Ideal for all types of equip
ment, in addition to computers, 
our computer grade illuminated 
pushbutton switches (Series 554) 
offer long life, independent 
incandescent or LEO illumination 
and outstanding design flexibility. 
Bright cap illumination provides 
quick identification of switch 
status, while independent lamp 
circuitry can be used to denote 
required operator action. Fingertip 
grips on caps also simplify lamp 
replacement in the field. Available 
in a wide variety of combinations. 
Choose from four contact ratings 
(including Solid State Hall Effect), 
ten cap styles (including LEO 
illumination and split screen), 
momentary or alternate action 
mechanisms, matching indicators 
and two mounting styles. Optional 
wave-solderable and washable 
sockets are available for PC board 
applications. Optional side 
barriers and Kap-Guard™ device 
minimize the chance of accidental 
actuation. U.L. listed. CSA 
certified. 

Specifications 
Electrical Rating§ 
Snap-action silver, snap-action 
gold, wiping-action gold and solid 
state up to 7 amps at 125 VAC or 
30 VDC; 2 amps at 250 VAC. 
Qperating Life 
750,000 operations (momentary), 
250,000 (alternate action) and 
1,000,000 operations minimum 
(solid state). 
Materials 
Gold plate and/or silver contacts, 
high temperature UL. approved 
plastic housing and high impact 
plastic caps. 

DIALIGHTCOMPANY A D;v";on of North American Philips 

SWITCHES 

Protective Kap-Guard™ 

COMMERCIAL GRADE 
ILLUMINATED 
PUSHBUTTON SWITCHES 

Highly dependable contact 
mechanisms and rugged metal 
bodies make our commercial 
grade lighted pushbutton switches 
(Series 513) ideal for applications 
requiring more rigid switch 
construction. Bright cap 
illumination provides quick 
identification of switch status, 
while independent incandescent 
illumination can be used to denote 
required operator action. Fingertip 
grips on caps also simplify lamp 
replacement in the field. Choose 
from thousands of combinations, 
including momentary, snap or non
snap, alternate action; two contact 
ratings; over 100 cap styles; ten 
cap colors; engraving, hot 
stamping or replaceable film 
legends; and snap-in or rear-
panel mounting. U.L. listed. 

DIAUGHT· KULKA·HHSMITH 
Engineering is the onl\' COI11I11oditl' we sell. 

Specifications 
Electrical Rating§ 
Standard and Low-level up to 
5 amps resistive at 125 VAC or 
30 VDC. 
Qperating Life 
Up to 100,000 operations. 
Materials 

5100 

Gold plated coined silver contacts, 
anodized aluminum housing and 
high-impact plastic caps with a 
nickel plated brass shank. 

LED AND NEON 
ILLUMINATED 
PUSHBUTTON SWITCHES 

Our led and neon illuminated 
pushbutton switches (Series 913) 
feature a high brightness LEO 
with current-limiting resistor for 
5 VDC operation, or neon lamp 
for 125 VAC operation. Their 
integral cap prevents unintentional 
removal. While their highly reliable 
momentary switching mechanism 
has a typical life of one million 
actuations. Specifically designed 
for attractive rear-panel mounting, 
these switches require no sub
panels and a minimum of hard
ware, reducing both material 
and labor costs. 

Specifications 
Electrical Rating§ 
0.1 amp resistive at 125 VAC 
or 30 VDC. 
Qperating Life 
1,000,000 operations. 
Materials 
Gold plated contacts and black 
anodized aluminum housi 

For complete 
specifications. 
mounting dia
grams. ordering 
information, etc., 
send for our free 
product catalo~s. 
Diallght Co., 
1913 Atlantic 
Avenue, Manas
quan, NJ 08736. 
Or call 
(201)223·9400 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1693 
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PRESENTING THE 
LONGEST-RUNNING SERIES 

IN THE BUSINESS 
Innovative, Quality-Engineered Thumbwheel Switches 

Available Off-The-Shelf At Unbeatable Prices_ 

29000 SERIES 
ECONOMY MINISWITCH 
An economical miniswitch for 
high package density Extra large 
in-line character readout. Width, 
. 350" lB. 91 and cutout height 
1D20." 125.91 

· 10. 12 or 16 Dial Positions 
· Many Output Codes and 

Configurations 
· Message Units for Longer 

Legends 
· Optional Dial Stops to limit 
Rotation 

· Rear-Mounted 

2oo;70Qf8000 SERIES 
MINISWITCH 
Small switches for hostile environ
ments, virtually impervious to 
sand. dust. Oils. high humidity salt 
spray and explosive atmospheres 
Senes 200 has potted wire leads. 
700 - PCB. both qualified to 
MIL-S-22710/15 and /20. 

·8. 10. 12 or 16 Dial POSitionS 
• RFI Shielding Available 
· Optional. replaceable MIL-Spec 
lighting 

• BODO: CommerCial Version 
· Dimensions: 
.500"112. 71W x .9BO"124.89IH 

4300Qf4400QV45OO0 
SERIES 
MINISWITCH 
These low cost switches feature 
optional LED lighting and 
snap-together assembly. Field 
installable stops to limit dial 
rotation. Printed Circuit boards 
with solder or pin terminations. 

· Available In Most Popular Codes 
• 10 Dial Positions 
• .200"High. Up-Front Dial 

Characters 
· 43000-
· 500"1127IWx.980"124B9IH 
·44000 -

315"IB.OIWx 1.220"13LOIH 
· 45000 - . 

315"1801Wx .961 "124.4IH 

23000 SERIES 
"SNAP-IN" SUMSWITCH 
For applications where maximum 
panel denSity, good reliabiliiy and 
error-proof positive setting action 
are required. Switch Width only 
.3J5/lwirh cutout height of 1.221!' 

· 10 Dial Positions 
· Snap-in. Front Mount-No Tools 

Required 
· Large 1.170"Htghlln-Line 

Characters 

30Qfl3000 SERIES 
GENERAL PURPOSE 
DIGISWITCH 
One of the most widely used 
thumbwheeJ SWitches, with more 
available options. output codes 
and special termination features 
than any other switch. 

· B. 10. 12 or 16 Dial Positions 
· RFI Shielding Available 
· Easy to Replace MIL-Spec 

lighting 
· Message Units for Longer 

Legends 
· 13000 IS Front-Mounted Version 
·300 -
500"(127IWx J.380"135.05IH 

· 13000-
500"(12. 71W x 200"150.8IH 

12000/53000 SERIES 
MINIBUTTON 
Reliable, contamination-proof 
switches for applications requiring 
panel sealing per MIL-S-22710. 
No supplemental panel cover or 
boot is required for sealing. 

· IndiVidually Mounted Switches 
· Glass Window that Seals Switch 

Interior 
· Metal Case -

FaCilitates R.FI. Shielding 
• Optional Replaceable MIL-Spec 

lighting 
· 12000 Senes: 

Qualified to MIL-S-22710/17 
·12000 -

.5oo"1127IWx 83"1210BIH 
· 53000 -
.350"18B9IWx 1.020"125.91IH 

DIGISWITCH 
The 9000 offers more available 
options, output codes and special 
termination features than any 
other fully-sealed MIL-spec switch. 
Rear-mounted. qualified to 
MIL-S-22710/12. 

·8, 10. 12. or 16 Dial PosItions 
· RFI Shielding Available 
· Optional Replaceable MIL-Spec 
lighting 

· Dial Stops to Limit Dial Rotation 
· Dimensions -
. 600"115.24IW x 1J75"134.93IH 

63000/64000 SERIES 
BI-DIRECTIONAL 
MINIBUTTON 
Two-button bi-directionai 
sWltche::. designed to meet all 
performance requirements of 
MIL-S-2271O. Rear-mounted. 
panel sealed . 

·63000 - 8. 10. 12 Dial Positions 
· 64000 - 16 Dial POSitions 
· Metal Case -
No RFI Shielding ReqUired 

· Optional Replaceable MIL-Spec 
lighting 

· Individually Mounted SWitches 
·63000 -

.41O"110.41IWx 1.230"131.25IH 
· 64000-
.460"111.68IWx 1.312"133.53IH 

24000/28000 SERIES 
LEVER SWITCH 
24000: Bi-dlrectlona! front panel 
sealed switch built to perform In 
any hostile environment qualified 
to MIL-S-2271CV24 . 

· Optional. Replaceable MIL-Spec 
Lighting 

· IndiVidually Mounted SWitches 
·24000 -
.480"(1219IWx 1. 175"129.84IH 

28000: Mlnilever commercial 
switch that can be actuated in 
either direction . 

· "Upper" or "Lower" Window 
Location 

· 90° Full Lever Travel 
· 10 and 12 D,a! Positions 
·2BOOO -
.500" (12. 71W x. 980" 124.891H 

DOUBLE PUSHBUTTON 
These commercial switches are 
deSigned for applications where 
speed and ease of settings are 
important 

· Snap-together Assembly 
· LED. lighting Available 1920001 
· Low Cost. High Quality. High 

Reliability 
· 10 and 16 Dial PosItions Available 
· Dial Stops to Umlt Dial Rotation 
·92000 -

.300"17.62IWx.551 "114.2IH 
· 91000-

300"17621W x 886 "122. 51H 
·62000 -

315"18oo1Wx .945"124IH 

NOTE: Numerals in brackets indicate mi!limeter equivalents. 

8-1694 

More military and commercial thumbwheels and greater code selection than anybody else. And it's 
all under one roof to maintain the very highest standardS of product quality and delivery. 

Call today for a free copy of 
our extensive Switch Catalog 
- 1818/791-5600. 

DIGITRRn® 
A DMSION OF XCEL CORPORATION 

3100 New York Drive. Pasadena. CA 91107· TWX 910-588-3791, TELEX 67-5485 

For manufacturers' sales offices, see yellow pages EEM 1988 
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•• '-'IIEIIIIEII'-:!!!!fa 
The Worldwide Choice 

Rocker Switches 

The Dreefs line of power rocker switches ranges from 
subminiature to full size. Shown above are a few con
figurations standard within the Dreefs 2WiXIl Series. 
Rated at 16 (4) amperes @250 VAC INDUCTIVE, or 25 
amperes @125 VAC INDUCTIVE, this series features an 
inrush capability of up to 125 amperes (typical). A wide 
variety of bezel styles and colors, along with many choices 
for standard and customized rockers (illuminated or non
illuminated) are available. 

Pushbuttons 

The unique terminal arrangement and building block 
technique used in the design ofthese pushbuttons allows 
easy accommodation of special switching requirements. 
Each terminal station along the standard heavy-duty 
thermoplastic housing contains its own set of double 
contacts, for high reliability and great versatility in switch
ing applications. Each terminal station is rated at up to 16 
amperes @125/250VAC. Solid silver, AgCdO or Au con
tacts are standard. Operation is momentary, push-push, 
interlock or cancelling action. 

In-Line, Cam Actuated Switch System 

The camshaft technique of rotary-to-linear conversion to 
open spring-loaded NC contacts provides the crisp action, 
reliability and weld-breaking advantages of make/break 
contacts, along with high inrush and high current-carrying 
capabilities. Up to 26 separate SPST switches, each 
controlling an individual circuit, may be actuated along a 
Single cam, with one to 26 rotational positions. Contacts 
are rated at 16 amperes @125/250 VAC. High-inrush or 
dry circuit contacts are available. 

What 
happened? 

With so many other things that can go 
wrong during the design and development 

of a new piece of equipment, why take a 
chance with the one component that gets it 

all going? 
If your line power switch fails, the most imagi

native design can't work! With that thought in mind, 
we designed the Dreefs line of Power Rockers from the 

piece-part stage to be absolutely the BEST available on 
the market. 

All switches carry a wide array of international 
approvals, including VDE. UL and eSA. 

Electrical and mechanical specifications are fully 
described in a newly updated catalog. A telephone call or a 
note from you will get one into your hands quickly. 

By the way, the outside of these switches are designed to 
make your control panel look great too. After 
the hard part gets done, that's a nice plus. 

Dreefs Switch Inc. 
3782 Hawthorn eoun, Waukegan,lL 60087 
312-4362-7667 or 800-323-9605 
Fax: 312-4362-0906 

11Al G ~ (i) ® @ ~ ® ® aiD lKillJ @ SASS MITI AUS I 

EEM 1988 

For complete information on the products shown above, contact: Ed Magiera, Dreefs Switch Inc., 
3782 Hawthorn Court, Waukegan, II. 60087. (312) 662-7667 or 800-323-9605. FAX: 312-662-0906 

For manufacturers' sales offices, see yellow pages 8-1695 
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Hermetic Switches & 
Sensors 

Tilt 

SWITCHES 5100 

Motion Sensing 
Position Sensing 
Specialsl Assemblies An American Electronic Components Company 

From Standards to Specials, 
Durakool Engineers a 
Dependable Switch to Fit 
Your Application. 

When your application 
calls for a switch with long 
contact life and quiet. de
pendable performance, ask 
forDurakool. The industry 

A 1/2 Series 
Applications: 
Small appliances (Electronic 

irons) 
Auto vanity mirror light 
Auto door handle control 

switch 
Man-down alarms 
Geophone Position Sensor 

A 1/2 Short-4770 
Tip-over/position 
Dual electrode 

A 1/2 Short-4929 
Tilt/motion/position 
Single electrode 

A 1/2 N-3677 
Tilt/motion/position 
Single electrode 

A 1/2-4859 
Tilt/motion/position 
Dual electrode 

leader in mercury technology 
and hermetic sealing for over 
50 years, Durakool has estab
lished a reputation of quality 
and engineering expertise 
which gives added value to 
your product. 

When you choose a 
Durakool switch, you can be 
confident that it has been 
manufactured using the most 

A 1/2-001 
Tilt/motion/position 
(Cased) 

A1 Series 
Applications.' 
Auto trunk light 
Freezer lid light 
Gas and water meter tamper 

sensor 
RV automatic leveling device 
Auto cruise control decelera

tion sensor 
Outboard motor ignition 

safety shut-off 

A 1 Short -009 
Tilt/motion/ position 

A1N-2622 
Tilt/motion/ position 

A1-SPDT-3619 
Tilt/position 

modern, cost-effective meth
ods and equipment. Durakool 
also utilizes modern quality 
assurance procedures in
cluding Statistical Process 
Control (SPC). 

So, whether you need 
motion sensing, position 
sensing, or general power 
switching capabilities, 
Durakool sales engineers will 

A1-3018 
Anti-vibration/ tilt 

A1-001 
Tilt/motion/position (Insulated) 

G-Series 
Applications: 
Tilt switches for general power 

switching 
7 amps to 65 amps 

T03 Series 
Applications: 
Space heater safety shut-off 
Auto seat belt activation 

sensor 
Spotlight onloff power control 
Dangerous incline indicator 

for lawn equipment/RV 
Gasoline pump impact safety 

shut-off 
T03-1016 
Tip-over/position sensing 

T03-Specials 
Tip-over/motion sensing 

For information on the full line of Durakool hermetic 
switches and sensors, ()r for engineering or selection 
assistance, contact Durakool today. 

Durakool, Inc. 
1010 North Main St. • po. Box 280 
Elkhart, Indiana 46515 
(219) 264-1116· Telex 25-8482 

8·1696 For manufacturers' sales offices, see yellow pages 

work with you to provide the 
switch that best suits your 
application. 

The products listed below 
are representative of hun
dreds of available designs. 

T07 Series 
Applications: 
Fence perimeter alarm 

sensor 
Parking meter tamper sensor 
T07-4765 
Jitter/vibration· Single electrode 

T08 Series 
Applications: 
Telephone privacylmute 

switch 
Auto seat belt activation 

sensor 
Gas meter tamper sensor 
Vending machine tamper 

sensor 
VCR theft alarm 

T08-4539 
Tip-over 
Omni
directional 

T08-Specials· Motion sensors 

Wide Angle Series 
Wide hysteresis for liquid 

level switching 

4236 Wide 
angle tilt 

Specialty Switches and 
Custom Molded 
Assemblies 
Applications: 
Liquid level control for sump 

pumps 
Military gyro systems 
Liquid level control for gas

oline and misc. fluids 

EEM 1988 



Series 04 
Minature Dil and Watertight W' 
Round hole mounting 
Round or Square Face 
10 AMp, 600 Vo~s, up to 8 Poles 
Pushbutton, Lever, KeyIock, 
Emergency Stop Actuators 

Series 14 
Rugged 0.4 Front, 
Small back of Panel Depth. 
5A 250 VAC, Low Level 
or Electronic Switching 
Keylock, Lever, Round 
Pushbutton Actuators 

Series 51 
Highly Styled Round, 
Square, or Rectangular 
Front 9 Lens Colors, 
4 Switch Elements, 
Sealed to IP 65 

Series 52 
Companion to Series 51 
in a Lighted Rotary 
Switch with all the same 
Sw~ch Elements 

Sealed to IP 67 standards, 
compatible terminals. 
1 or 2 LED Illumination. 
Wave Solderable and 
Washable. Series 98 
also available 

Mechanical Interlock 
All Metal Construction, 
1,000,000 Dperations 
2-20 Pushbutton Stations 
S Interlock Combinations 
4 Switch Element Choices 

P.c. __ ABLE 
-mll .. 1 SWITCHES 

All Rated 100 rnA 50 VAC, 
72VOC 
All have Momentary 
and Maintained Action 

POWER SWIRIB 
10 AMp, 380 VAC 

Series 97 
Small' Round or Square 
LED Illuminated 
Excellent where small size 
is essential 
1 or 2 N. 0. Contacts 

Series 99 
Lighted Keyboard Switch 
r or 2 Pole N.D. or N.C. 
Single, Dual, or Triple Width 

Series 02 Series 03 
S.P.DI or D.P.DI Action Two Lamp Illumination 
Maintained or Momentary Two Button Interlock Available 
3 Bezel Shapes, 9 Lens Colors Single or 2 Button Dperation 
Large Display Screen S.P.DI or D.P.DI 
Keylock Available Maintained or Momentary 

Series 22 
Front panel mounting 
by one person 
lOAm p 380 Volts AC 
Sealed to IP 6S standards 
Mushroom cap available 

See Oil and Watertight for Series 96 See Series 04 for Additional Power Switching 

1IIIImRE , 
Series 19 
Mounts in Ys" Round Hole 
Round or Square Bezel 
Low Level Switching 100 rnA 
at SO VAC or 72 VDC 
Maintained or Momentary Action 

Series 11 
Round Lens Mounts in %" 
Round Hole from rear of Panel 
1-3 Pole Switching 
4 Elements 
Lamps and LED's 
Front Replaceable 

Series 21 
Non-Illuminated 
Small back of Panel Depth 
SA, 2S0 VAC, Low Level or 
Electronic Switch Element 
Momentary or 
Maintained Action 

Series 31 
Two and Three Position Keylock Switches Series 04 
4 Switching Elements SA, 2S0 VAC, Low Level 
2 Hall Effect Electronic Sw~ches Power Switching 10 AMp, 600 VAC 
2 Security Levels 2 and 3 Position Sw~ches 
Round, Square, Rectangular Bezel Round and Square Face 
Mounts in a W' Round Hole W' Round Hole Mount 
Additional Keylock Series 02, 03, 14, 22, 30, and 51 

All PURPOSE PAIIEl SWRCHI. PRO.-JS 
Lamps are Stationary on all EAD Switch Designs . 

Series 31 
Round, Square, Rectangular Front 
with W' Round Hole Mounting 
9 Lens Colors, Concave or Flat, 
Transparent, Translucent 
4 Switch Elements, SA, 250 VAC, 
Low Level and Electronic 
Indicators, Pushbuttons, Buzzers, 
Flashers, Fuse-Switch, Keylock, Read-out 

EEM 1988 

Series 01 
Round, Square, and Rectangular with 
Larger Bezel Design 
9 Lens Colors 
Momentary or Maintained, 
Position Indicating 
Front Lens and Lamp Removable 

... 
~ 
Series 41 
Dual Lamp Switch, 
Wired Independently 
full or Split Screen 
Snap-in Mount 
4 Switch Elements 

EAO SWITCH CORPORATION 
198 PEPE'S FARM RD. P.O. BOX 552, MILFORD, CT 06460. 
203/877-4577 TELEX: EAOSWITCHMFRD 964347. FAX: 203/811-3694 

For manufacturers' sales offices, see yellow pages 8·1697 
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EECD@ PCB SWITCHES 

2300 Series MICRO·Dlp® 
Advanced in concept, the 2300 Series rotary 
coded switch is a space-saving yet 
economical device for equipment program
ming. Ideal for address encoding or preset
ting of PROM's and data entry devices. 

Number of Positions . . . . . . . . . 10 and 16 
Life .................. 10,000 Detents 
Electrical Rating 

Non-Switching Load ......... 1.0 Amp 
Switching Load ........... 0.100 Amp 

Contact Resistance ......... 0.100 Ohm 
Dielectric Withstanding V ..... 250 V rms 
Dimensions 
Height ...... 0.239- 0.394 (6.07 -10.01) 
Width ...... 0.376 - 0.450 (9.55 - 11.43) 
Length .... 0.396 - 0.450 (10.06 - 11.42) 

Actuation Method 
Screwdriver ............... Standard 
Shaft ..................... Available 

Binary Coded Output ......... Standard 

2100SeriesSTRIPSWITCH® 
The most economical method of handselling 
coded values. Requires a minimum of space, 
no mounting hardware, and can be 
"ganged" up to four stations in a strip. Two 
legend locations provide readability. 

Number of Positions . . . . . . . .. 10 and 16 
Life ................. 250,000 Detents 
Electrical Rating 

Non-Switching Load ........ 3.0 Amps 
Switching Load ........... 0.125 Amp 

Contact Resistance ......... 0.100 Ohm 
Dielectric Withstanding V ..... 500 V rms 
Dimensions 
Height ................ 0.430 (10.92) 
Width ................. 0.775 (19.68) 
Length ................ 0.800 (20.32) 

Actuation Method 
Thumbwheel ............... Standard 
Screwdriver ............... Standard 
Shaft ..................... Optional 

Binary Coded Output ......... Standard 

3300 Series MICRO·Dlp® 
A low-profile, fully-sealed version of the 
original 2300 Series MICRO-DIP switch, this 
switch has all of its features, plus full sealing 
to withstand automated soldering and clean
ing processes. 

Number of Positions ......... 10 and 16 
Life . . . . . . . . . . . . . . . . . . 10,000 Detents 
Electrical Rating 

Non-Switching Load ......... 1.0 Amp 
Switching Load ........... 0.100 Amp 

Contact Resistance ......... 0.100 Ohm 
Dielectric Withstanding V ..... 250 V rms 
Full Environmental Seal ....... Standard 
Dimensions 
Height ................. 0.190 (4.83) 
Width .................. 0.380 (9.65) 
Length ................. 0.380 (9.65) 

Actuation Method 
Screwdriver ............... Standard 
Shaft ..................... Available 

2400 Series MINI·Dlp® 
The exclusive gold-on-gold cleaning! 
wiping action contacts assure low contact 
resistance while allowing end stackability 
and maintaining .100-in. pin centers. The 
fully sealed model allows actuation and posi
tion identification through a clear, flexible 
membrane. 

Number of Positions ........... 2 to 10 
Life ................... 2,000 Detents 
Electrical Rating 

Non-Switching Load ......... 1.0 Amp 
Switching Load ........... 0.125 Amp 

Contact Resistance ......... 0.050 Ohm 
Dielectric Withstanding V ..... 500 V rms 
Full Environmental Seal ....... Optional 
Dimensions 

Height ................. 0.375 (9.52) 
Width .................. 0.385 (9.78) 
Length ...... 0.200 - 1,000 (5.08 - 25.4) 

Actuation Method ............. Rocker 
Binary Coded Output ......... Standard Standard Options 
Seal ........................... Yes Special Marking ................ Yes 

Seal .......................... Yes 

2200 Series STRIPSWITCH® £~urface Mountable .............. Yes 

This switch offers all of the features of the tl2700 Series STRIPSWITCH® 
proven 2100 Series STRIPSWITCH in a low
profile, fully-sealed unit. The easy-to-read 
thumbwheel has a built-in screwdriver slot. 

Number of Positions ......... 10 and 16 
Life . . . . . . . . . . . . . . . . . 100,000 Detents 
Electrical Rating 

Non-Switching Load ........ 3.0 Amps 
Switching Load ........... 0.125 Amp 

Contact Resistance ......... 0.100 Ohm 
Dielectric Withstanding V ..... 500 V rms 
Full Environmental Seal ....... Standard 
Dimensions 

Height ................. 0.360 (9.14) 
Width ................. 0.790 (20.07) 
Length ................ 0.790 (20.07) 

Actuation Method 
Thumbwheel ............... Standard 
Screwdriver ............... Standard 

Binary Coded Output ......... Standard 
Seal ........................... Yes 

The 2700 unit withstands enormous 
temperature variations and maintains an 
impervious seal to contamination. This 
switch is available in multiple configurations 
to meet your custom mounting needs. 
Thumbwheel adjust and large characters 
allow easy manipulation and position 
identification. 

Number of Positions ......... 10 and 16 
Life . . . . . . . . . . . . . . . . . 100,000 Detents 
Electrical Rating 

Non-Switching Load ........ 3.0 Amps 
Switching Load ........... 0.125 Amp 

Contact Resistance ......... 0.100 Ohm 
Dielectric Withstanding V ..... 500 V rms 
Full Environmental Seal ....... Standard 
Dimensions 
Height ................ 0.430 (10.92) 
Width .................. 0.790 (20.7) 
Length ................. 0.790 (20.7) 

Actuation Method 
Thumbwheel ............... Standard 
Screwdriver ............... Standard 

Binary Coded Output ......... Standard 
Seal ........................... Yes 

EECO Incorporated. 1601 E. Chestnut Ave .• P.O. Box 659. Santa Ana, CA 92702-0659. Phone: (714) 835-6000. TWX 910-595-1550· Telex 67-8420 
EECO/Maxi-Switch • 5436 W. Latham St., Phoenix, AZ 85043-1736. Phone: (602) 272-5645. Telex 910-950-0196 

EECO Membrane Switch Operations. 5436 W. Latham St., Phoenix, AZ 85043-1736 • Phone: (602) 272-5645 • Telex 910-950-0196 
EECO Limited, Trafalgar Way, Bar Hill, Cambridge CB3 8S0, England, Phone: Crafts Hill (0) 954-80257, Telex 817303 
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5100 SWITCHES 

EECD® THUAfBWHEEL SWITCHES 

1100 Series 
Thumb wheel or 
Pushwheel Switch 
With a narrow .236 width design and front 
mount configuration, the 1100 Series switch 
olfers space saving dimensions in an attrac
tive black matte finish. 

Number of Positions. . . . ........ 10 
Life ................. 300,000 Detents 
Electrical Rating 

Non-Switching Load ....... 0.500 Amp 
Switching Load ........... 0.100 Amp 

Contact Resistance ........ 0.200 Ohm 
Dielectric Withstanding V .... 500 V rms 
Seal. ..... . . . . . .......... Dust 
Panel Mount. .................. Front 

Dimensions, Module 
Height ................ 0.708 (17.98) 
Width. . . . . . . . . . . . .. . .. 0.236 (5.99) 
Depth, Behind Panel. . .. 0.905 (22.99) 

Actuation Method 
Thumbwheel/Push/Pen/Lock-Set .. Std. 

2000 Series 
Thumbwheel Switch 
EECO's largest thumbwheel switch, the 
2000 Series olfers over 50 codes in 8-, 10-, 
and 16-positions. Available with a sealed op
tion, plus extra large legend. 

Number of Positions ... 8, 10, 12, and 16 
Life . . . . . . .. . .... 1,000,000 Detents 
Electrical Rating 

Non-Switching Load ...... 3.000 Amps 
Switching Load ... . .... 0.125Amp 

Contact Resistance ........ 0.100 Ohm 
Dielectric Withstanding V ... 1,000 V rms 
Seal ....................... Optional 
Panel Mount ................... Rear 

Dimensions, Module 
Height ................ 2.100 (53.34) 
Width ................. 0.500 (12.70) 
Depth, Behind Panel ..... 2.030 (51.56) 

Actuation Method ........ Thumbwheel 

1400 Series 
Thumb wheel or 
Pushwheel Switch 
Thumbwheel, Push-Set or Lock-Set, the 
1400 Series switch with its high reliability, 
easy snap-together assembly and variety of 
binary or decimal codes gives design flex
ibility to the user. 

Number of Positions ......... 10 and 16 
Life . 1,000,000 Detents 
Electrical Rating 

Non-Switching Load ....... 1.000 Amp 
Switching Load ........... 0.100 Amp 

Contact Resistance ........ 0.200 Ohm 
Dielectric Withstanding V ..... 500 VDC 
Seal .......................... Dust 
Panel Mount. . . . . . . . . .. . ...... Front 

Dimensions, Module 
Height ................ 0.945 (24.00) 
Width .................. 0.315 (8.00) 
Depth, Behind Panel ..... 1.338 (33.99) 

Actuation Method 
Thumbwheel/Push/Lock-Set ...... Std. 

7000 Series Military 
Thumb wheel Switch 
Qualified to the rigid standards of MIL
S-2271 0/15, this Military-grade switch olfers 
a completely sealed contact area, imper
vious to dust, high humidity and salt spray. 
Can be used safely in explosive 
environments. 

Number of Positions ... 8, 10, 12, and 16 
Life ............... 1,000,000 Detents 
Electrical Rating 

Non-Switching Load ...... 3.000 Amps 
Switching Load ........... 0.125 Amp 

Contact Resistance ........ 0.100 Ohm 
Dielectric Withstanding V ... 1,000 V rms 
Seal .................. Environmental 
Panel Mount ................... Rear 

Dimensions, Module 
Height ................ 1.150 (29.21) 
Width ................. 0.500 (12.70) 
Depth, Behind Panel ..... 1.570 (39.88 

Actuation Method ........ Thumbwheel 

EECD~ 

177611976 Series 
Thumbwheel Switch 
Revolutionary in design, the 1776 Series 
.500 wide thumbwheel switch, and the 
slimmer (.350) 1976 Series switch, offer op
tional notched terminals for mounting direct
ly to motherboards. 

Number of Positions ... 8, 10, 12, and 16 
Life ............... 1,000,000 Detents 
Electrical Rating 

Non-Switching Load ...... 3.000 Amps 
Switching Load. . . . . . 0.125 Amp 

Contact Resistance ........ 0.100 Ohm 
Dielectric Withstanding V ... 1000 V rms 
Seal. .. .. . . . . . . ... ... . ..... Dust 
Panel Mount ................... Rear 

Dimensions, Module 
Height ................ 1.200 (30.48) 
Width ...... 0.500 (12.70), 0.350 (8.89) 
Depth, Behind Panel ..... 1.508 (38.30) 

Actuation Method ....... Thumbwheel 

Dimensions in inches (mm) 

THUMBPOT® 
Digital Voltage Divider 
This unit is available in .500 or .350 wide 
models and electrically divides the input 
voltage into precise, incremental voltage 
output values. The major feature of the unit 
is exacting repeatability. 

Number of Positions. . . . . . . . . . . . . . . 10 
Life ............... 1,000,000 Detents 
Electrical Rating 

Std. Res. Range .... 1 ,DOD-lOOK Ohms 
Std. Res. Tolerance .... . . .. ± 1°", 

Dielectric Withstanding V .... 500 V rms 
Ins. Res. (@ 500 VDC) . . 1,000 Megohms 
Seal .......................... Dust 
Panel Mount . . . . . . . . . . . . . . . . . . . Rear 

Dimensions, Module 
Height ................ 1.200 (30.48) 
Width ...... 0.500 (12.70), 0.350 (8.89) 
Depth, Behind Panel ..... 1.250 (31.75) 

Actuation Method ........ Thumbwheel 

EECO Incorporated. 1601 E. Chestnut Ave .• P.O. Box 659. Santa Ana, CA 92702-0659. Phone: (714) 835-6000. TWX 910-595-1550· Telex 67-8420 
EECO/Maxi-Switch • 5436 W. Latham St., Phoenix, AZ 85043-1736. Phone: (602) 272-5645 • Telex 910-950-0196 

EECO Membrane Switch Operations. 5436 W. Latham St., Phoenix, AZ 85043-1736. Phone: (602) 272-5645 • Telex 910-950-0196 
EECO Limited, Trafalgar Way, Bar Hill, Cambridge CB3 8SQ, England, Phone: Crafts Hill (0) 954-80257, Telex 817303 
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5100 SWITCHES 

EECD® MEMBRANE SWITCHES 
Used in reliability-critical designs for eight years 

EECO membrane switch panels have been successfully used in 
critical process control and computer peripheral designs since 1978. 

Tight process controls produce consistent electronic reliability. Com
plete technical graphics and color matching facilities produce high 
quality graphic overlays. Design options include embossing, 
backlighting/deadfronts/lenses, and selective texturing on polyester 
or polycarbonate films. Additional features include: 

• CAD generated designs for consistent registration and quick 
response. 

• ESD/EMI protection using a wide range of materials. On-site 
ESD test capability. 

• In-house PC board capability. Facilities for short-run or volume 
electronic assembly. 

• Aluminum or plastic support panels, including mounting 
hardware. 

• Tactile feedback utilizing formed polyester domes or metal 
domes. 

• Fully sealed construction. 

GRAPHICS OVERLAY 

Keypads and legends screen printed 
on polyester or polycarbonate films. 

Options: 
• Readout lenses 
• Selective texture 
• Embossed features 
• Tactile feedback 

TERMINATION 

Connects membrane circuitry to 
product electronics. 

• Male 
• Female 
• Solder tabs 

Thickness: .020" to .060" 
Operating Temperature: - 40°C to + 70°C 
Electrical: 30 VDC max. 

250 MAmps max. 
1 Watt max. 

Loop Resistance: 100 ohms typical 

Applications 
Agricultural and industrial 
controls 

• Chemical controllers 
• Irrigation systems 
• Flow monitors 

Computer peripherals 
• Printers 
• Tape drives 
• Modems 

Point-of-sale products 

CIRCUITS 

Two layers of stabilized polyester with 
screen printed silver conductors. 

Options: 
• Matrix or common bus 
• ESD/EMI 
• Tactile feedback 

SPACER 

Dielectric layer separating circuit 
halves. Internal venting standard. 

MOUNTING ADHESIVE 

Pressure sensitive acrylic - mating surface matched. 

Call or write for a free Membrane Switch Designer's Specification Guide. Test data 
and standard switch specifications are also available from The Maxi-Switch Company, 
5436 West Latham Street, Phoenix, AZ 85043-1736. Telephone (602) 272-5645. 

EECO" 
EECO Incorporated' 1601 E. Chestnut Ave .• P.O. Box 659' Santa Ana, CA 92702-0659' Phone: (714) 835-6000 • TWX 910-595-1550' Telex 67-8420 

EECO/Maxi-Switch • 5436 W. Latham St., Phoenix, AZ 85043-1736 • Phone: (602) 272-5645 • Telex 910-950-0196 
Membrane Switch Operations' 5436 W. Latham St., Phoenix, AZ 85043-1738' Phone: (602) 272-5645' Telex 910-950-0196 

EECO Limited, Trafalgar Way, Bar Hill, Cambridge CB3 8S0, England, Phone: Crafts Hill (0) 954-80257, Telex 817303 
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rCEnTech 
~CORPORATION 
17A Herman Drive, Simsbury, CT 06070 
203 - 651-9557 FAX 203 - 658-2740 

0, neutral, Is I 
on special order 
construction and rotary 
tacts 10 or 20 Ampere. Any contact com-, 
bination may be used up to 15 contacts 
in each of the four stacks. Mountingr------------- Four No. 4-40 holes on Sial/xI %1/ cen-

PANEL SLOT ters. ' 
FOR LATCH ~o TAP I 
PLATE ·U(.' ~ 4 HOLES 

~"':!'FJ>, 

I ~i 
tL 

SERIES 4400 
This recently developed rugged multi
function switch combines compact size 
with great flexibility. Available in Push
Pull, left turn and right turn with or with
out latching functions. Standard contacts 
are 3 Amp Palladium. Terminals can be 
solder or qUick connect Taper Tab. Cusr-'----------- tom Knobs and an optional dust cover 
can be provided. 

.375-32 UNEF~2A 

SERIES 790 
Compact-"Snap Action" rocker with snap in mount
ing for panels .030" to .156" thick. Rated (resistive) 
lOA 125Vac, 5A 250Vac. lOA 12VDC. Available 
with momentary, maintained and progressive on 
Circuits in single pole configuration. Recommended 

.--------'"hli---mounting hole is .625" X 1.437". Custom hot stamped 
rockers available. Terminals .250 quick connect. 

QUALITY FEATURES 
• Non-ferrous metals, amply protected against corrosion by heavy plating or pro
tective finishing .• Non-corrosive metals for parts that cannot be plated .• Strong 
frame construction for longer life, more constant adjustment. • Top grade phenolics 
(conforming to Army, Navy and Air Force specifications) with high break-down ratings. 
• Contact spring assemblies tightened under pressure, securely anchored with high 
tensile strength screws .• Higher contact pressures with self-cleaning wiping action. 
• Tinned terminals for easy soldering. 

SERIES 4703 
A simply constructed three position 
toggle type lever switch for switch
ing multiple circuits In electronic and 
communication equipment. A unique 
feature permits easy operation of 
the lever in Positions 1 and 2. Posi
tion 0 is always locking. Contacts 
are 3 Amp Palladium Standard, 5 
Amp available. Either one or two 
contact stacks may be mounted on 
both sides of the frame resulting in 
a contact capacity up to 20 Form A 
or equivalent number of blades of 

,.--------------other contact forms. 
% "32 BUSHING 
ALSO AVAILABLE 

SINGLE STACK TWIN STACK 

i5.lJr--- U MAX r---i POSITION 1 POSITION 1 

'n_ll~ .2m ,I LEFT RIGHT 

27.0.1 p~S.}?J~. A~o~I:-lc~:m .. ~ It 
PQS~;tfi/; 1 ~ I ~lk~1 D,?!"U 

~1V4 ~%:r- (:; 78 :r 
POSITION 2 

27° lEVER THROW APPLIES TO 80TH 
LOCKING AND NON-LOCKING ACTION 

LEFT RIGHT 
POSITION 2 

SERIES 5500 
A compact momentary action Push But
ton Switch. Either single or double con
tact pile-ups may be mounted on both 
sides of the frame, resulting in a contact 
capacity up to 20 Form A or equivalent 
number of other contact forms. Contacts-
3 or 5 Amp Palladium. Optional bifurc r------------ cated Gold or Palladium contacts. Appli-
cations include Computer and Signal 
Systems. 

SINGLE STACK 

~
- 58 SET SCREW POSITION 1 

~121f.MAX.~ 

-.- 1'jS, r%4~ VARIABLE tI~1 
'x. OIA. ~ - &- - ~ - - * 
~I ~ VARIABLE----.--.l 

STROKE ~lir- "'------1. I ~I~. 
% - 32 THREAD ~% 

POSITION 2 

TWIN STACK 
POSITION 1 
LEFT RIGHT 

= ~I%~ 
LEFT RIGHT 
POSITION 2 

SERIES 791 and 792 
A complete range of' "Snap Action"· maintained or 
momentary circuits in single or double pole. 791 
Series is lighted with 6V, 14V or 28V incandescent 
bulbs or 120V, 240V neon bulbs. 
792 Series is identical in size but is unlighted. Con

.-----"tt'r---t.ot rating same as 790 series. Recommended mount-
ing hole is .812" X 1.437" and panel thickness is 
.030" to .156". Highest quality polycarbonate con
struction.Ul approved on selected circuits. Ter
minals .250 quick connect. 

GENERAL CONTACT FORMS 

~ ;-
C 

~~- ........ ·51· . 
o -D ~ _. • 

a. 
G 
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electro-mech DISPLAY ASSEMBLIES/ 
INTERLOCK SWITCH ASSEMBLIES/ INDICATORS 

LIGHTED PUSH-BUTTON SWITCHES 

ELECTRO-MECH provides a perfect blend of quality 
standard products with in-depth experience in answering 
unique requirements. Proven engineering designs are 
illustrated by the excellent performance characteristics of 
each ELECTRO-MECH lighted push-button switch, indicator, 
and display assembly. Low-bounce, long-life contacts, 
new innovations in legends, displays, field-service, 
packaging- all standard features. Whatever your applications, 
ELECTRO-MECH is prepared to answer your specific needs. 
Choose from any of the most popular models. 

Technical specifications apply to all ELECTRO-MECH Switch 
models unless otherwise specified: 
• Ratings: 30 Volts DC or 115 Volts AC: 2 amps resistive. 

1 amp inductive 
• Weight: 0.8 oz. (approx.J 
• Operating Pressure: 2 Ibs. + 1 lb. 
• Plunger Travel: 3/16" (approx.J 
• Actuations: 100.000 
• Accommodates al\ "switchlines" standard lenses. Uses one 

TI-3/4. AN3140-327. 328. 330 bulb or neon lamp. 
3 actuation modes standard 

• Lenses: Available in W' to I" round and square, plus various 
rectangular sizes. 

MOUNTING SPECIFICATIONS 

SWITCH SPST SPST DPST DPST 
FUNCTIONS N.O. N.C. N.O. N.C. 

MOMENTARY 2"-128 2*-129 2*-130 2*·131 
PUSH-ON 2*·228 2"·229 2"-230 2*·231 PUSH..()FF 
PUSH-ON 

2*·826 REMAIN·IN 2"·829 2*-830 2·-831 
PUSH-oFf 
N.O. POS 2·5 1-2,4-5 

N.C. pos 2·5 2-3,5-6 
COMMONPOS 2,5 2,5 

" 
'....(j}.B • ....(j}.B • ....(j}.B '....(j}.B 5m2 2-O-i...-o--!) 2~1 2..---"3 

4 3 
5......-0 4 ,..---"' 

·-Indicate style of sWitch (21- through 26. and 29) 

SERIES 400 
MULTI-STATION SUB-PANEL 
ASSEMBLIES 

.078 ,635 ~.00!5 

3t$ 
--JAW/-

DPST 
1 N.O., 1 N.C. 

2*·132 

2··232 

2*-832 

'·2 
5-6 

• ....(j}.B 

2 ............. 01 

,..---"' 

Multi-station switch assemblies designed for 
sub-panel mounting by means of a flanged "u" 

. channel. All standard ELECTRO-MECH switches 
can be incorporated with several types of 
mechanical interlocking/lockout actions between 
stations. Up to 12 stations in one or two row 
configurations, The standard center distance 
between switches is %", %/1, 'l's" and 1/1. 

Sf'DT Df'DT 

2*-149 2·-150 

2*·249 2*·250 

2*-849 2*-850 

,·2 '·2,4-5 
2·3 2·3,5-8 
2 2,5 

• ....(j}.B A....(j}.B 

2.--{~ 2..--{~ 
s.....-!! 

SERIES 20 
A NEW CONCEPT OF FAST EASY SWITCH 
INSTALLATION AND DISPLAY DESIGN VERSATILITY 

FEATURES: 
• Momentary or alternate action 
• Mounts in a %" dia. round hole 
• High density mounting ability-less than %" centers 
• Low profile appearance in one unitized housing 
ELECTRO-MECH's Series 20 Switches are provided in display 
configurations. 
These low profile units are available in any switching 
mode with independent circuitry from SPST to DPDT 
including a separate indicator circuit. The all plastic, 
unitized housing assures ease in handling (no adapters, 
clamps or brackets). Just drop in round hole and secure 
with a nut from behind panel. 
Series 20 Switches have the same internal parts as the 
all metal 6100 Series Switches including positive action, 
reliable circuitry and proven low bounce characteristics 
made possible by our unique design concept of silver 
slide bar action. 
Available options include gold plating for dry circuit 
applications. Round slotted nuts for mounting switches on 
close centers. 

SERIES 500 
INTERLOCKING SWITCH 
ASSEMBLIES 
Added beauty and long-lasting 

appearance with handsome chrome 
barriers between each switch or 

indicator. Independent or interlocking 
action, Ten types of tracking action and 
switching sequences. Up to 12 switches 
in single or dual row, W' or 1/1 centers. 

ELECTRO-MECH COMPONENTS. INC •• 1826 N FLORADALE AVE •• SO. EL MONTE. CA 91733· (818) 442-7180' FAX: (818) 350-8070' TWX: 510-601-8764 

8-1702 For manufacturers' sales offices, see yellow pages EEM 1988 



5100 SWITCHES 5100 

E 
COMMUNICATIONS/INDUSTRIAL CONTROLS/DISPLAYS 

COMPUTER PERIPHERAlS/ INSTR UMENTATION 

This version of 
our standard illumi 
Pushbutton Switch features 
silver slide bar action. Add 
BR after part number for mounting 

SERIES 2600 
Standard models are 
available from 2PST to 
6PDT in 116 different styles, 
including non-lighted units. 

on %" centers. Utilizes AN3140-T PA"or 
Neon bulb. All other specifications same 

Virtually any standard ELECTRO- MECH 
lens may be used with the 2600 Series. 

~ _'~l= . ill 1rooo 
~ ~- , ...... ' ~. ", r":'Q1 ~. 

as standard. 

Q.2!1·....j US, 2.71" FOR SOLENOID MOLD.DOW" I 
ILLUMINATED 0567 

I PST 2 PST 
N.O. I N.C. 2 N.O.12 N.C. 

Momentary 212~ 12129 Push-on! 
Push·off 2228 2229 

Low profile matches 
standard industry 

213~ 12131 

2230 2231 

I N.O. 
I N.C. I PDT 2 PDT 

2132 2149 2150 

2232 2249 2250 

Push On Snilp 
Push On Remain In 'HI 

Mom. Push Off Push Oft Mom. 

2 PDT 2650 2750 2850 2550 
3 PDT 2651 2751 2851 2551 
4 PDT 2652 2752 2852 2552 
SPOT 2653 2753 2853 2553 
6 PDT 2654 2754 2854 2554 

SERIES 5000 
An exceptionally short 
momentary switch available 

MOUNTING 
HOLE 

models. Momentary or 
Alternate Action design takes 

in circuit configurations up to 2 PDT. 

any standard lens size. 30 VDC or 
115 VAC, 10 A Resistive, 5 A Inductive. 

Designer Group Switches 
%/1 sq., %/1 X 1%/1, %/1 X ~/I, %/1 sq. 
These ELECTRO-MECH Standards feature 
typical switch functions and mounting 
options for design flexibility. A choice of 
dual/quad display units are also available. 

~' 
MODEL 65 

NO BARRIER 

~ 
MODEL 68 All Designer Group units feature: SINGLE BARRIER (L OR R) 

• 1 PST TO 6PDT 
• Momentary: Alternate action; push-on 

remain-in; push-on. push-off and 
momentary snap-feel. 

SQ.Ull.RE~ 
MOl.NTING .e75~~ 
HOLE~ 

I~~ 
4~~ 
7~~ 
IO~:~ 

IJ~:~ 
16~18 

6PDT 

~ 
MODEL 67 
DOUBLE 
BARRIER --l 

MODEL GOO/800r, 
DUAL! QUAD LITE 

SWITCH 

MODEL 73 
%/1 x 1Y2" 

RECTANGULAR 

SERIES 150 

SERIES 3000 
Illuminated 
switches with an 
integral hold-down coil 
which is activated with switch. 
Holds the push-button in the 
depressed position until coil is 
de-energized returning it to relaxed 
position. Available in all circuit 
configurations up to 6 PDT. Same 
specifications as standard model. 

SERIES 6100 
High-density 
packaging 
requirements are 
answered with this 
shorter, front panel 
mount, providing the 
same quality design as standard 

:rR;~~~~'~:1es-~ 'i' 
f 11111 -. ,,"0" .1~ES~Q 

~ ~~~~~~~ 
~ ,~d-

-1"t--

SERIES 61 

9/16-32 UNC-2A 

IN1EI'INAL TOOT'" 
LOCKWASI-IER ~ , , 

ELECTRO-MECH's Series 61 switches 
are provided in %-inch square, snap-in 
or hardmount configurations. Each 
IOW-pt0file unit is available in any 
function from SPST to 2PDT, each 
controlled with an independent circuit. 
The all plastic, unitized housing, helps 
insulate switch from other surrounding 
components. The 61 Series is also 
available in a standard PC Board 
mounting configuration. 

SERIES 60 
MOMENTARY SWITCH INTERCHANGABLE LENSES/FILTERS 
Rear mounted "U" bracket accepts 
switch installation from 
front of panel. 
LG SERIES SAFETY LEN 
Available on all 67-
single-station, double-barrier 
lighted push-button bezel switch models. 
EL SERIES FLUSH MOUNTING 
Available in round, square or rectangular 
styles. Specify switch model desired with 
"EL" suffix (i.e. 73 EL-2654). 

Displays may be changed or 
.•........... buttons replaced. Non-wearing, 

d'\ clear -acrylic lens and filter 
buttons. Available in standard, 
Opaque or Contour. 

ELECTRO-MECH COMPONENTS, INC. ·1826 N FLORADALE AVE .• SO. EL MONTE, CA 91733· (818) 442-7180· FAX: (818) 350-8070· TWX: 510-601-8764 
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Our new products are just one reason. 

SA Slide Switches RS Rocker Switches PS Pushbutton Switches Rotary Switches 

8·1704 

SICG Lighted 
Pushbutton Switches 

Our switches are being used in a 
variety of applications in many 
industries ... lnstrumentation, Test 
equipment, Telecommunications, 
Computer, Automotive, Appliance 
and many others. Call or write for 
information on our complete line 
of switch products. 

JP Keyboards TL Tact Switches 

• TA Series modular Electro-Mechanical switches 

• MTK Series miniature short stroke push switches 

• MEC Series pushbutton modular PCB or panel mount switches 

• Sigmatast Series miniature input switches 

• 320 Series dynamic single pole momentary switches 

• Mini.:rast Series digital electronics switches 

For samples or pricing information 

call toll-free 800/826-8719 

Subsidiary of Stein Industries, Inc. 

. 6!!!!!!!!!',~U;r::!s~~=~~~'::PE 
~ p~one 612/375-9639 • FAX 612/375-1905 

For manufacturers' sales offices, see yellow pages EEM 1988 



SWITCHES 5100 

selection guide 
ELECTROSWITC~ 
UNIT OF ELECTRO SWITCH CORP. rotary switches 

Detent-Action 
Switches 

Snap-Action 
Switches 

Cam-Actuated 
Switches 

EEM 1988 

Low-Level 
Switches 

Heavy-duty, multi-pole rotary switches of modular design suitable for 
a wide variety of complex applications. 

Double-side, double-wiping contacts are self-cleaning, shock-proof and 
virtually bounce-proof. 

Variety of options available (spring-return, waterproof mount, key-lock, 
push-to-turn, etc.) 

Continuous ratings from 5 to 30 amps at 600 volts. Up to 75 poles ... 
to 16 positions. 

Best for direct current (DC) switching capability where high-speed 
transfer time is desirable. Transfer time is independent of the speed 
at which the handle shaft is turned (i.e. "tease-proof"). 

Available with non-shorting, shorting or "sweep" contacts for single to 
four-throw switching. Several options available. 

Continuous ratings from 20 to 200 amps at 600 volts. Up to 12 poles 
. . . to 4 positions. 

For use with direct motor control with compactness of design. 

Wide choice of options include single or two-hole mount, base and 
door mount, key operation, tandem and gear driven, multi-rated com
binations, etc. 

Continuous ratings from 12 to 200 amps at 600 volts. Up to 24 poles 
... to 12 positions. 

Ruggedly built for low-level switching with Mil-Spec integrity. Positive 
detent action with field adjustable stops. Also available to meet full Mil
S requirements. 

Options include P.C. mount, spring-return, dual concentric shafts, pre
wired leads or components, key-operation, rear mounted potentiometer, 
etc., etc. 

Up to 48 positions ... to 24 poles. Up t9;10 amps continuous rating. 

Weymouth, Massachusetts 02188 
Telephone: 617/335/5200 • FAX: 617/335/4253 

For manufacturers' sales offices, see yellow pages 8·1705 
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e_E._'L_s_'C_~_~_a_'S.;;;;..;..~_1_r._'C_'H ____ S __ O_UT __ H_E_RN_O_P_ER_A_T_IO_N __ _ 

UNIT OF ELECTRO SWITCH CORP. 

APPLICATIONS INCLUDE: 
QUICK REFERENCE GUIDE 

• COMPUTERS 

• INDUSTRIAL 

• TEST EQUIPMENT 

• COMMUNICATIONS 

• MEDICAL 
ELECTRONICS 

SERIES 80 
Subminiature, environment-proof 
rectangular rotary switch 

SERIES 100 
1 1/2-in. diameter 
environment-proof 
rotary switch 

SPECIFICATIONS* SERIES 80 SERIES 100 

TYPE ENCLOSED ENCLOSED 

Electrical Rating (ReSistive) .10A (it 125 vae .3A «' 125 vae 
Wilh Silver Plated Contacts .25A (ci 28 vdc .5A@ 28 vdc 

With Silver Alloy Contacts .20A @ 125 vae .5A (ci 125 vac 
.25A (ci 28 vae lOA @ 28 vdc 

Current Carrying Capacity 6A 15A 

Maximum Temp. Rise 30°C 30°C 

r~~~a~:v~;iakdown 600 vac tODD vac 
min. min. 

Contact Resistance (Initial) . 005 ohms max. .003 ohms max. 

With Silver Alloy . 004 ohms max. .002 ohms max. 

Insulation Resistance 10,000 megohms 10,000 megohms 
Silver Plated Brass mm. min. 

Rotational Torque 5 to 30 in. oz. 12 to 96 in. oz. 
variable variable 

Stop Strength 
Acetal Housing Material 3.5 in. Ibs. 10 in.lbs. 

Metal Housing Material 8 in. Ibs. 25 in. Ibs. 

MIL-S-3786 Requirements 
Explosion Proof NIA Yes 

Low-f'requency Vibration NIA Yes 

Shock (Type M) NIA Yes 

Minimum Mechanical Life 25,000 cycles 25,000 cycles 

Index Angles Available 
15° NIA NIA 

221120 NIA Yes 

30° Yes Yes 

36° NIA Yes 

45° NIA Yes 

60° Yes Yes 

90° Yes Yes 

180° NIA Yes 

Poles Per Deck Available 
With 15° Index NIA NIA 

With 22>;,0 Index NIA Consult Factory 

With 30° Index 6 max. 6 max. 

With 36° Index NIA 5 max. 

With 45° Index NIA Consult Factory 

Wrth 60° Index 3 max. 3 max. 
With 90° Index 2 max. 2 max. 
With 180° Index NIA 1 max. 

Material & Finishes Acetal or Acetal or 
Front Housing Die-Cast Zinc Die-Cast Zinc 

Bushing Brass or Brass or 
Die-Cast Zinc Die-Cast Zinc 

Detent Balls 2-Steel 2-Steel 
Alloy Alloy 

Detent Spring Coil Piano Coil Piano 
Wire Wire 

Detent Mechanism Tin Plated Zinc 
Steel Plated Steel 

Shaft Brass Brass 
Retaining Clip ·Zine ·linc 

Plated Steel Plated Steel 

Rivets Aluminum Aluminum 
Screws ·Zinc ·Zinc 

Plated Steel Plated Steel 

Fixed Contacts Silver Plated Silver Plated 
Brass Brass 

Movable Contacts Spring ,Silver 
Alloy 

Spring Silver 
Alloy 

Movable Contact Rotor Acetal Acetal 

'Standard Material or Finish (Options Available). Keylock Versions Also Available. 

SERIES 300 
Open Deck 

SERIES 300 

OPEN 

.5A «' 125 vac 
.5A@ 25 vdc 

-

2A 

30°C 

tODD vac 
min. 

. 050 ohms max. 

-
500 megohms 

min. 

15 in. oz. 
nominal 

4.5 in. Ibs. 

NIA 

NIA 

NIA 

NIA 

10,000 cycles 

NIA 

NIA 

Yes 

Yes 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

4 max. 

1 max. 

NIA 

NIA 

NIA 

NIA 

Flame Retardant 
Polyester 

Brass 
-
2-Steel 
Alloy 

Coil Piano 
Wire 

Flame Retardant 
Polyester 

Nylon 

NIA 

NIA 

Zinc Plated 
Steel 

Zinc Plated 
Copper 

Silver Plated 
Brass 

Nylon 

SERIES 400 
8 @ t 2 Pin PCB switch 

SERIES 400 
12 PIN 

ENCLOSED 

.IA (ci 125 vae 
.25A -@ 28 vde 

-

6A 

30°C 

1000 vac 
min. 

.030 ohms max . 

0.25 ohms max . 

10,000 megohms 
min. 

5 to 30 in. oz. 
variable 

NIA 

8 in.lbs. 

NIA 

NIA 

NIA 

25,000 cycles 

NIA 

NIA 

Yes 

NIA 

NIA 

Yes 

Yes 

NIA 

NIA 

NIA 

6 max. 

NIA 

NIA 

3 max. 

2 max. 

NIA 

Die-Cast 
Zinc 
·Brass or 
Die-Cast Zinc 

2-Steel 
Alloy 

CoitPlano 
Wire 

Tin Plated 
Steel 

Brass 

·linc 
Plated Steel 

Aluminum 
"linc 
Plated Steel 

Silver Plated 
Brass 

Spring Silver 
Alloy 

Acetal 

SERIES 600 
1o/,-in. diameter 
enVironment-proof 
rotary switch 

SERIES 600 

ENCLOSED 

.5A (ci 125 vac 
lOA @ 28 vdc 

lOA @ 125 vac 
2.0A @ 28 vdc 

25A 

30°C 

tODD vac 
min. 

. 003 ohms max . 

.002 ohms max. 

10,000 megohms 
min. 

12 to 48 in. oz. 
variable 

10 in. Ibs. 

25 in. Ibs. 

Yes 

Yes 

Yes 

25,000 cycles 

Yes 

NIA 

Yes 

NIA 

NIA 

Yes 

Yes 

NIA 

12 max. 

NIA 

6 max. 

NIA 

NIA 

3 max. 

2 max. 

NIA 

Acetal Zinc Plated 
Steel 

Brass Brass 

2-Steel I-Steel 
Alloy Alloy 

Coil Flat 
Steel 

Zinc 
Plated Steel 

Brass 

'Zinc 
Plated Steel 

Aluminum 
·Zinc 
Plated Steel 

Silver Plated 
Brass 

Spring Silver 
Alloy 

Acetal 

SERIES 900A 
Economy 

SERIES 900A 

ENCLOSED 

lA@ 125 vac 
lA@ 28 vdc 

-

5A 

30°C 

tODD vac 
min. 

.020 ohms max . 

-
15,000 megohms 

min. 

15 in. oz. 
nominal 

4.5 in. Ibs. 

NIA 

NIA 

NIA 

NIA 

~5,000 cycles 

NIA 

NIA 

Yes 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

4 max. 

NIA 

NIA 

NIA 

NIA 

NIA 

Acetal 

Acetal 

NIA 

Acetal 

Acetal 

NIA 

NIA 

NIA 

Silver Plated 
Brass 

Silver Overlay 
Brass 

Acetal 

Electroswitch Southern Operations, 2510 N. Boulevard, Raleigh, NC 27604 • (919) 833-0707, TWX 9102404611, FAX (919) 833-8016 

8·1706 For manufacturers' sales offices, see yellow pages EEM 1988 
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[ELMt\ 
ELMA Electronic Inc. 

SWITCHES 5100 

High Quality Modular Rotary, 
Keylock and Coded Switches 

A Member Of The Sulzer Group, 41440 Christy Street, Fremont, CA 94538 • (415) 656-3400 

All ELMA products are available off-the-shelf and REASONABLY PRICED 

ELMA-Experience and precision for every High Quality switch application 

TYPE 01 

All ELMA switches are designed and 
manufactured to ensure high relia
bility and long life. They are in keep
ing with the strict standards required 
in medical technology and communi
cations. Common areas of application 
include process and manufacturing 
control, measuring and monitoring 
equipment. 

ELMA switches are available in the 
following forms: 

-a broad standard range of rotary 
switches of different sizes with 
solder lug terminals or for PCB 
mounting 

-Binary coded rotary switches for 
PCB mounting 

-Binary coded rotary switches for 
PCB mounting with mounting di
mensions according to IC 297/ 
DIN 41494 standards. 

ELMA switches are mainly used in in
dustrial electronics and are especially 
suitable for switching medium loads, 
logic levels and dry circuits. 
Consequently they are offered with a 
choice of contact material-gold 
flashed silver and 3 or 5 /Lm hard gold. 
These materials plus the design of the 
contact ensure high and constant 
electrical conductivity and good re
sistance to corrosion and abrasion. 

The ELMA rotary, PCB, code and key 
switches are guaranteed to be of the 
finest quality and to exhibit high re
liability and repeatability over many 
years-this is what has earned us our 
world wide reputation for excellence. 

TYPE 01 AND 06 KEYLOCK 

TYPE 04 

TYPE 07 - CODED DIP 
COLLET KNOBS: 
For every switch ELMA manufactures the 
ideal collet knob. They are available ex 
stock in many different sizes and colors 
with numerous modular accessories such 
as pointers, stators, figure dials, etc. 

COLLET KNOBS 

TYPE 06 

TYPE 08 

MAXIMUM 
FLEXIBILITY FOR' 
CUSTOM EXECUTIONS! 

See section 1400 (Cabinets, Enclosures, Racks & Chassis), section 2025 (Computers-Mini/Micro) and section 2400 
(Panel Hardware-Bezels, Dials, Knobs, etc.) for additional ELM A products! 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1707 



5100 SWITCHES 5100 

ONE COMPLETE SOURCE FOR 

all types of switches, control devices ... 

13. 

8·1708 

For all items shown below-Send for FREE 
Illustrated Catalog No. 3DEEM AEROSPACE - COMMERCIAL -

'~ ", ~, .~ 
TOGGLE TOGGLE 
Precilion Environmentallv Sealed 

'~ "~ " 

~~~,~. ~.~~ 
Vt:ji3~-"~ ~ 

PUSHBUTTON PUSHBUTTON 
Reed & Solid Stab Enviromentally Sealed 

-.:;----; 

MERCURY SWITCHES 

ELECTRIC SWITCHES (213) 660-1310 
INCORPORATED 

2478 Fletcher Dr, Los Angeles, California 90039 

For manufacturers' sales offices, see yellow pages 

FAX: 213-660-5130 
TVVX: 910-321-2971 

EEM 1988 



5100 SWITCHES 

... motor controls & replacement parts 
- ELECTRONIC - INDUSTRIAL - MILITARY 

37. 

LIMIT SWITCHES 
Explosion Proof 

PHOTO-elECTRIC CONTROLS PHOTO·ELECTRIC CONTROLS 
Fiber Optics-lED-lncandescent Self· Contained 

". 1I'~ 
I •-~". .~';";". (fI;:~ I - ,...:; .. ~-

,~ '1 .. 

, -.~--~-
RelAYS 

RELAYS 1/0 Modules/Board 
Electro-Mechanical Reeds & Solid State 

68. 

BATTERIES/BUZZERS 
Audio Transducers 

'f fj i:.7 D 9 

CALL TOLL FREE 
NATIONAL: 

800-421-8855 
CALIFORNIA: 

800-252-4640 

51. 

MANUAL MOTOR STARTERS 

SOCKET SNAP-TRACKS PLUGS JACKS II CONNECTORS 

THE PICTORIAL DISPLAY REPRESENTS PART OF THE 
WIDE VARIETY OF SWITCHES, CONTROLS AND ELECTRONICS 
HARDWARE STOCKED BY E L E C T RIC S WIT C H E S, INC. 

FOR DETAILED INFORMATION, CALL OR WRITE US. 
CATALOGS WILL BE SENT UPON REQUEST. 

For all items shown below Send for FREE 
Illustrated Catalog No. 3DEEM 

5100 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1709 



.5100 SWITCHES 1>100 

* Miniature Mercury 
FIFTH Tilt Switches DIMENSION 

INC_ 

• Versatile - Available to sense, tilt, vibra- Notes: 3. Jitter is tendency for switch to change 
tion or impulses for commercial, 1. Response speed depends on the state 3° from operational point. 
industrial or military applications damping fluid used, and is related to Ranked on a scale of 0 to 5, with 

• Reliable - Hermetically sealed, oxygen- jitter reduction. Rated on a scale of 5 being very susceptible to vibrations. 
free atmosphere provides typical life of o to 5, with 5 being heavily damped 
250,000 operations and more (longest response time). 4. Values shown are for switch viewed 

• Rugged - Welded metal cases so that pins are side by side. For values 
• Wide chOice - Omnidirectional or planar 2. Switches with other dampening factors with pins in line (one behind the other) 
• Precise - Operate to tight tolerances are available. Consult factory. ask for product data sheet. 

Miniature Omni-
Omni- directional 

Omnidirectional Omnidirectional directional Single (NC) Snap 
(NO) (NC) (NC) Plane Action Double Ended 

Mounts Mounts 

I 

,I U?t; 
Hori- Horizontally 
zontally 

rH·4O IWI ,~ 1*1 
0 , ~ 

Dimensions I 
.35 ~'58ql 

I 
I ~ 

I 
Part Number TS7-0 TS7-OJ TS7-10 TS7B-0 TS7B-10 TS8 TS66 STS411 2TS7B-0 2TS7B-10 

Operating Angle (0) 
(to close from 0°) 16±8 18±8 6±5 25±12 (4) 25±12 (4) 7±5 (4) +1.5±3 42±6(4) 65±12 (4) 65±12 (4) 

Operationg Angle (0) 
(to open from 0°) 12±8 12±8 4±5 35±12 (4) 35±12 (4) 13±10 (4) -2±3 55±6 (4) 55±12 (4) 55±12 (4) 

Uncontrolled angle (0) 
(total included) 0 20±20 0 

Switching 
Hysterysis (0) 4±4 6±4 2±3 10±6 10±6 6±5(4) 3.5±2 13±5 10±6 10±6 

Typical 
Repeatability (± 0) 3 3 3 2 2 3 1 2 3 3 

Load Current 
(resistive) 

@ 115 VAC 
(amps) 0.5 0.5 0.5 0.5 0.5 0.2 0.1 1.0 0.5 0.5 

@ 12VDC 
(amps) 1.0 0.5 1.0 1.0 1.0 0.5 0.2 2.0 1.0 1.0 

Insul~n Resistance 
@ 500 DC (megohms) 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 

Breakdown 
Voltage (VAG) 1000 1000 1000 750 750 600 1000 1000 750 750 

Typical Contact Resistance 
@1 MA(ohms) 0.3 0.7 0.5 0.15 0.50 0.25 0.5 0.1 0.15 0.50 

Maximum Operating 
Temperature (OC) 125 125 125 125 125 125 135 125 125 125 

Minimum Operating 
Temperature (OC) -35 -35 -20 -35 -20 -35 -35 -35 -35 -20 

Speed of Response 
(relative) (1) 0 0 2 0 2 0 0 1 0 2 

Contact Jitter 
(relative) (3) 4 5 2 3 2 3 4 0 3 2 

* FIFTH DIMENSION INC. 
801 New York Avenue, Trenton, NJ 08638-3982 • Tel: (609) 393-8350. TWX: 510-681-8412 • FAX (609) 599-9508 

8·1710 For manufacturers' sales offices, see yellow pages EEM 1988 



5100 

* FIFTH 
DIMENSION 

INC. 

SWITCHES 5100 

Mercury Impulse Switches 
Patented under one or more of the following: 3,831,118, 3,976,960 and 4,683,355 

Hi-G Impulse Switches: 200 to 2,000 G's 

• Mountable in any position - responds to axial loads 
• No contact bounce 
• Hermetically-sealed welded steel case 
• Used for ordnance fuzing applications 
• Can be used for repetitive applications 

Specifications 
Contact Type: Form A (SPST, normally open, 

non-latching) 
Part Number MISL-G*'001 
*Nominal G Value 

Sensitivity (nominal): 200-2,000 G* 
Tolerance (standard): G max.: G min.=3:1 
Operate Time (G level dependent): 

.37 

~ 1'400:/1 r MAX-1 

0.1 milliseconds typical 
Release Time (following G decay): 

proportional to the integral of Gdt 
Maximum Shock: as high as 10,000 G 
Contact Bounce: None 
Typical Contact Resistance (ohms): 0.15 
Rated Load: 2.0 amp @ 5 VDC to 0.1 amp @ 200 VDC 
Insulation Resistance @ 500 VDe: 1,000 megohms 
Breakdown Voltage (VDC): 1,000 
Operating Temperature Range (OC): -35 to +125 
Storage Temperature (0C): -65 to +125 

Lo-G Impact Switches: 1.5 to 10 G 

f 
.350 
MAX 

+ 

.350 MAX 

• Mountable in any position - responds to axial loads 
• No contact bounce 
• No mechanical springs - liquid-phase mercury design 
• Hermetically-sealed welded steel case 
• High repeatability 

Specifications 
Contact Type: 

Form A (SPST, normally open, non-latching) 
Sensitivity: 1.5 to 10 G* 
Contact Resistance, max. (ohms): 10 
Rated Load: 0.1 amp @ 10 VDC to 0.01 amp @ 200 VDC 
Insulation Resistance @ 500 VDC: 1 ,000 megohms 
Breakdown Voltage (VDC): 1,000 
Operating Temperature Range (OC): -35 to +85 
Storage Temperature Range (OC): -65 to +125 

* FIFTH DIMENSION INC. 
801 New York Avenue, Trenton, NJ 08638-3982 • Tel: (609) ::'93-8350. TWX: 510-681-8412 • FAX (609) 599-9508 

EEM 1988 For manufacturers' sales offices, see yellow pages e·1711 
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C:;<=>~5t _____________ M_E_R_C_UR_Y __ TI_LT __ SW __ IT_C_H_E_S ____________ _ 

MERCURY SWITCH CHARACTERISTICS 
FOR MANY APPLICATIONS preference is given to a 
mercury switch over comparable mechanical switches 
for specific reasons. Contacts are sealed in protected 
atmosphere and can be observed; no contact bounce; 
high amperage can be switched with low operating 
force; convenient .overtravel, horizontal reference. Mer
cury switches are quiet operating, reliable and often 
lower in cost. 

CONSTRUCTION 
Electrodes are hermetically sealed in a glass envelope 
containing high purity mercury. When switch is tilted, 
only the mercury moves, making or breaking the circuit. 

DIFFERENTIAL ANGLE 
Differential angle in an SPST switch is the angle through 
which the switch must be tilted to cause the mercury to 
move from the just-make position to the just-break posi
tion. 

INSTALLATION 
The most common installation method for mercury 
switches is a simple spring clip, either riveted, welded 
or attached with screws to the mounting surface. The 
recommended mounting clip for each switch is listed in 
the specification charts and must be ordered separately. 

TEMPERATURE 
Switch operating temperature is limited by mercury's free
zing point of - 38°C. The upper temperature limit depends 
primarily on the characteristics of the lead wire or inSUlat
ing materials, generally approaching + 300°F (+ 149°C). 

LEAD TERMINATION 
With the exception of the HG 457 LO, leads are dumet and 
can be soldered or welded. To order solder-dipped leads, 
add the suffix "S" to the part number. The HG 457 LO has 
tungsten leads. 

VAC Resistive Differential 
Type Standard Switching Angle Outline Dimensions 

Switch Current Ratings Degrees Inches 01 Mounting 
SELECTION GUIDE Part Contact Clip 
Outline Description Number 30 

Low Angle HG 213 La .3 

~r-'--rLTI Platinum & Platinum 

t =::;:;;;J~y Tipped Electrodes HG 225 LO .5 

Precision Switch 
Subminiature HG 520 LO .25 

Low Angle 

Cl-A-~l:l Standard Switch HG 251 LO 3 

--.l I~ .~ 6 Standard Switch HG 252 La 4 
I=-=-~~ 

High Load 
Standard Switch HG 455 La 15 

High 
Differential 

~--~~61 
./----~ ~ A.F H I - L ---.-.1 

Angle HG 457 Lol20 

. . Products and speCifications subject to change without notice • 

*Mercury to Wetted Metal (MWM) - The contact su rface 
of the electrode is coated with a permanent adherent 
film of mercury to provide a low, stable resistance for 
low energy circuits and improve the current-carrying 
capacity for higher-load applications. The wetted con
tact provides a snap-action which reduces arCing, 
stabilizes the differential angle, and offers excellent 
contact resistance. 

Gordos manufactures a wide variety of Mercury Tilt Switches. 

115 220 Max. Min. D L H A C "--- Part No. 

.1 .05 5° 
(Typ.) 

1° .175 .88 - .88 .075 MOM M-539 

.3 .10 10° - .175 .88 - .88 .075 MWM M-539 

.1 .05 10° - .155 .50 - .94 .06 MOM M-539 

1 .5 2° - .325 1.00 - .88 .125 MOM M-514 

2 1 14° - .325 1.00 - .88 .125 MWM M-514 

10 5 5° - .435 1.69 - .25 .150 MOM M-56 

10 5 32.5° 27.5° .446 2.25 .875 .25 .150 MOM M-56 

* Mercury to Dry Metal (MOM) - The mercury pool makes 
direct contact with the electrode base metal or 
wei qed-on tip. This contact deSign, the most com
mon in mercury switches, is incorporated in switches 
with moderate-to-small current ratings. It is not recom
mended for low energy circuits. 

Consult factory for a configuration to meet your particular requirements. 

1000 N. SECOND ST., ROGERS, AR 72756 USA I TEL: 800-643-3500, 501-636-5000 / TWX: 910-720-7998 / FAX: 501-636-2305 
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§=:I.~fII.., HULGROVE' PO BOX 10373' LA~!~!Nm~!!. ~!'!!~~!S 
SINGLE POLE/SINGLE THROW SLIDE AND ROCKER DIP SWITCHES 

• High Pressure, Reliable Contact 
• Shock and Vibration Immunity 

Raised Type Recessed Type PIANO-DIP® 

ROCKER DIP SWITCHES-SERIES 76 
Rated to make and break 50 mA, 30 Vdc for 35,000 operations per 
position, and 125 mA, 30 Vdc for 25,000 operations. Base contacts 
are copper alloy, gold plated 10 microinches minimum over nickel 
plate. Width is .380"; height is .315" for raised rocker style, .267" 
for recessed style, and .301" for the PIANO-Dlp® switch. 

MACHINE INSERTABLE, MIDIP® SWITCH-SERIES 90 

Compatible with leading T0-1161C 
insertion equipment. Rated to 
make and break 100 mA, 30 Vdc 
for 2,000 operations per position. 
Base contacts are brass, gold 
plated 10 microinches over nickel. 
Terminals are molded (sealed) in
to base. Top seal is thermoplastic. 
Width is .280"; height is .160". 

ORDERING INFORMATION 

Standard Switches 

Part No. Part No. 
No. 01 Raised Recessed 

Description Positions Length Actuator Actuator 

2 0.280 76SB02 76RSB02 
3 0.380 76SB03 76RSB03 
4 0.480 76SB04 76RSB04 

Rocker 5 0.580 76SB05 76RSB05 
Actuated 6 0.680 76SB07 76RSB06 
Switches 7 0.780 76SB07 76RSB07 

8 0.880 76SB08 76RSB08 
9 0.980 76SB09 76RSB09 
10 1.080 76SB10 76RSB10 
12 1.280 76SB12 76RSB12 
2 0.280 78B02 78RB02 
3 0.380 78B03 78RB03 
4 0.480 78B04 llIRB04 

Slide 5 0.580 78B05 78RB05 
Actuated 6 0.680 78B06 78RB06 
Switches 7 0.7S0 78B07 78RB07 

8 0.8S0 78B08 78RB08 
9 0.9S0 78B09 78RB09 
10 1.0S0 78Bl0 78RB10 
4 0.4S0 76PSB04 -

PIANO-Dlp® 5 0.580 76PSBOS -
Side 6 0.680 76PSB06 -

Actuated 7 0.780 76PSB07 -
Switches 8 0.880 76PSB08 -

9 0.980 76PSB09 -
10 1.080 76PSB10 -

Slides 4 0.480 78SS04 -
With Sliver 8 0.880 78SS08 -

4 0.470 - 90B04 
MIDlp® 5 0.570 - 90B05 
Machine 6 0.670 - 90B06 

Insertable 7 0.770 - 90B07 
Switches 8 0.870 - 90B08 

9 0.970 - 90B09 
10 1.070 - 90Bl0 

• Sealed Bases as Standard 
• Top Seal Option at Minimal Price 

Raised Type Recessed Type 

SLIDE DIP SWITCHES-SERIES 78 
Rated to make and break 50 mA, 30 Vdc and 125 mA, 30 Vdc for 
10,000 operations. Base contacts are copper alloy, gold plated 10 
microinches minimum over nickel plate. Width is .380"; height is 
.315" for raised slides and .265" for recessed slides. 
SILVER CONTACT OPTION- 78SS: Economical platings provide 
a switch which is rated to make and break 50 mA, 30 Vdc for 7,500 
operations per position. Shorting member, base contacts and ter
minals are copper alloy, silver plated 30 microinches over nickel. 
Width is .380"; height is .315". 

SERIES 76 AND 78 RIGHT ANGLE STYLES 
All standard 76 and 78 switches 
except the PIANO-Dlp® switches 
are available with terminals for 
right angle mounting. Contact 
GRAYHILL for more information. 

ADDITIONAL SPECIFICATIONS-For specifications not listed on 
this page, see GENERAL SPECIFICATIONS on next page. 

Military Qualified Switches 

No. 01 Grayhill Military 
Description Positions Length Number Number 

2 0.280 76MSB02 M83504/01-022 
3 0.380 76MSB03 M83504/01-023 

Military 4 0.480 76MSB04 M83504/0 1-024 
Qualified 5 0.580 76MSB05 MS3504/01-025 
Raised 6 0.6S0 76MSB06 MS3504/01-026 
Rocker 7 0.7S0 76MSB07 MS3504/01-027 

Actuated 8 0.8S0 76MSB08 M83504/01-028 
Switches 9 0.9S0 76MSB09 MS3504/01-029 

10 1.080 76MSB10 MS3504/01-030 
12 1.280 76MSB12 M83504/12-032 

2 .02S0 76MRSB02 M83504/02-022 
3 0.380 76MRSB03 M83504/02-023 

Military 4 0.480 76MRSB04 M83504/02-024 
Qualified 5 0.5S0 76MRSB05 MS3504/02-025 
Recessed 6 0.6S0 76MRSB06 M83504/02-026 

Rocker 7 0.780 76MRSB07 M83504/02-027 
Actuated 8 0.S80 76MRSB08 MS3504/02-028 
Switches 9 0.980 76MRSB09 M83504/02-029 

10 1.080 76MRSB10 M83504/02-030 
12 1.280 76MRSB12 MS3504/02-032 

2 0.2S0 78M02 M83504/04-022 
3 0.380 78M03 MS3504/04-023 

Military 4 0.4S0 78M04 M83504/04-024 
Qualified 5 0.5S0 78MOS MS3504/04-025 
Raised 6 0.680 78M06 M83504/04-026 
Slide 7 0.7S0 78M08 M83504/04-027 

Switches 8 O.SSO 78M08 M83504/04-028 
9 0.9S0 7aM09 M83504/04-029 
10 1.080 78Ml0 M83504/04-030 

To order top tape sealed, standard or military switch, add suffix 
S to GRAYHILL part number (or T to Military Number). 

For prices and discounts, contact your local Sales Office, an 
authorized Distributor, or GRAYHILL. 

Available From Your Local GRAYHILL Distributor 

EEM 1988 For manufacturers' sales offices, see yellow pages 8-1713 



5100 

SERIES 78 SLIDE SWITCHES 
• 2 Pole, 3 Pole, and 4 Pole/ST 

• SPOT & DPDT - Separate Circuits 

GENERAL SPECIFICATIONS 
(Applicable to this page and previous one.) 
Failure criteria are as follows: contact resistance is 100 
milliohms; insulation resistance is 1,000 megohms; and 
dielectric strength is 500 Vac. Environmental specifica
tions are tested to MIL-STD-202F per MIL-S-83504. 

Switches passed the following tests: vibration (10-2,000 
Hz at 15G); shock (50G, 11 milliseconds half sine); 
moisture resistance (240 hours with temperature cycling 
and polarization); thermal shock; and thermal aging 
(1,000 hours). 

Machine soldering requires switches be top sealed. 
Sealed recessed rocker switches were successfully 
tested per EIA Standard RS-448-2 for machine solder
ing. Similar performance can be expected from seal
ed switches wtih other means of actuation. Tests in
clude the following: fluxing with flux touching switch 
body; immersion (therefore suitable for spray and 
vapor/spray cleaning); and the 2, 4, and 6 second 
soldering time. Acceptable cleaning solutions are 1-1-1 
trichlorethane, Freon (TF, TE, or TMS). Acetone, 
methylene chloride, and Freon TMC are not 
recommended. 

Housings and actuators are polyester: UL94V-O rating. 
Potting (except Series 90) is epoxy. Top seal (except 
Series 90) is polyester film. Terminals (except Series 
78SS) are brass, solder plated 100 microinches 
minimum over copper/nickel barrier. Shorting member 
(except Series 78SS) is brass, gold plated 10 micro
inches minimum over nickel plate. See individual series 
for materials not shown here. 

ORDERING INFORMATION 

Multiple Pole/Single Throw 
Slide Actuated Switches-Fig. A 

No. of 
Circuitry Positions Length 

1 0.280 
2 0.480 

2PST 3 0.680 
4 0.880 
5 1.080 

1 0.380 
3PST 2 0.680 

.3 0.980 

4PST 
1 0.480 
2 0.880 

Double Throw (and Separate Circuit) 
Slide Actuated Switches-Fig. b 

1 0.280 
2 0.480 

SPOT 3 0.680 
4 0.880 
5 1.080 

OPOT 
1 0.480 
2 0.880 

Part 
Number 

78F01 
78F02 
78F03 
78F04 
78F05 

78GOl 
78G02 
78G03 

78HOl 
78H02 

78JOl 
78J02 
78J03 
78J04 
78JOS 

78KOl 
78K02 

To order top sealed switches, Figures A and B, add the 
suffix S to the part number in the chart. 

SWITCHES 

SERIES 76 ROCKER AND TOGGLE SWITCHES 
• 3 Actuation Choices 

• SPOT & DPDT - With Commons 

® SPOT & 
DPDT 

5100 

2 POLE, 3 POLE, AND 4 POLE, SINGLE THROW SLIDE SWITCHES (FIG. A) 

Rated for 10,000 operations to make and break the following loads: 1 mA, 5 
Vdc; or 50 to 150 rnA, 30 Vdc. Base contacts are copper alloy, gold plated 
10 microinches minimum over nickel plate. 

SPOT AND DPDT SLIDE SWITCHES WITH SEPARATE CIRCUITS (FIG. B) 

Rating and materials are the same as the switches in Figure A. In Single Pole/Dou
ble Throw switches, each slide operates two adjacent separate circuits, open
ing one of them, while closing the other. (In Double Pole/Double Throw swit
ches, 1 slide switches 4 circuits at once, opening circuits 1 and 3, while closing 
2 and 4, etc.). This circuitry, used in telephone switching systems, makes these 
switches form, fit, and function equivalents. For true SPOT (DPDT)circuitry, ad
jacent terminal pairs may be tied with a printed circuit. Dot on the cover indicates 
the closed position of individual terminal pairs. 

SPOT AND DPDT ROCKER AND TOGGLE SWITCHES 
WITH COMMON POLES (FIG. C, 0, E) 

Rated to make and break 50 mA, 30 Vdc for 35,000 operations, and 125 mAo 
30 Vdc for 25,000 operations. Base contacts are copper alloy, gold plated 10 
microinches minimum over nickel plate. SPOT (DPDT) circuits are 3 (6) terminal 
circuits for true SPDT (DPDT) switching and compact spacing. Common pole 
terminals are marked with a C, and first and second throws are marked as 1 
and 2. 

Double Throw (with Commons) 
Rocker and Toggle Actuated Switches-Fig. C, 0, E 

Part No. Part No. Part 
No. Of Raised Recessed Number 

Circuitry Positions Length Rocker Rocker TOGGLE-DIP 

2 0.380 76SC02 76RSC02 76STC02 
SPOT 3 0.580 76SC03 76RSC03 
DIP-C 4 0.780 76SC04 76RSC04 76STC04 

DPDT 1 0.380 76S001 76RSOOI 76STOOI 
DOUBLE-DIP 2 0.780 76S002 76RS002 76ST002 

To order top sealed switch (not available on TOGGLE-DIP), add the suffix S to 
the part number. 

Binary Coded 

.2S0 H 

.380 W 
1.780 L 

BINARY CODED OUTPUT LINEAR ACTION DIP SWITCHES-SERIES 79 
Switches have a zero output. They are rated to make and break 10 mA 50 Vdc, 
or 50 mA 30 Vdc, or 125 mA 6 Vdc for 2,000 cycles of twice through all posi
tions. Switches have several bussed terminals on one side, anyone of which 
may be used for the common pole. Consult a Grayhill catalog for location of 
pins. For top seal versions, add the suffix "S" to the part numbers shown above. 

For prices and discounts of products on this page, contact your local Sales 
Office, an authorized Distributor or Grayhill. 

Available From Your Local GRAYHILL Distributor 

B·1714 For manufacturers' sales offices, see yellow pages EEM 1988 
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6 6 
@ ® ® 

• ® ® CD 

SMALL LOW CURRENT MOMENTARY SWITCHES 

® ® 

® C0 -
50% 

ACTUAL 
SIZE 

@ ® ® 

-----WIPING CONTACTS -----

SNAP 
ACTION 

JOY 
STICK 

ACTION 

-----BUTT CONTACTS ----

SPST = Single Pole/Single Throw, Momentary 
SPOT = Single Pole/Double Throw, Momentary 

1/2 & 1 AMP WIPING CONTACT SWITCHES-FIG. Q, R 

DPDT = Double Pole/Double Throw, Non-shorting, Momentary 
NO or NC = Normally Open or Normally Closed 

Self cleaning contacts for use in critical contact resistance circuits. 
SPST NO or NC, standard and UL recognized types. 

1/4 AMP WIPING CONTACT SWITCHES- FIG. T, U, V 
MINIATURE, BUTT CONTACT SWITCHES-FIG. A TO L 
Gold contacts provide low level switching with maximum life in 
minimum space. PC, sealed, overtravel, right angle, and limit 
switch. SPST NO or NC, and SPDT types. 

Long wipe, double throw switches for low level switching. SPDT 
or DPDT, standard, sealed, or bezel types. 

10 AMP SNAP ACTION SWITCHES-FIG. W 

1 AMP BUTT CONTACT SWITCHES-FIG. M TO P 

Rapid make and break for higher current switching; audible click. 
SPST NO or NC, and SPDT types. 

4-WAY SWITCH, JOYSTICK LIKE ACTION Small, long wearing switches with silver contacts. SPST NO in stan
dard, UL recognized, sealed, and bezel types; SPST NC in stan
dard and UL types. 

Moves cursor or icon on a display; directional arrows on keycap 
SP4T with center common. 

ORDERING INFORMATION 

Part Numbers Make & 
Circuitry & Red Button Black Break Life Behind Max. 
Description Figure Or Natural Button Current' Operations Panel Width 

NO A 39·1 39·3 500 mA 1,000,000 .315 .253 
NO, PC A 39-401 RED 39·401 BlK 150 mA''' 1,000,000 .215 .253 
NO, Sealed B 39·351 RED 39·351 BlK 500 mA 250,000 .350 .361 
NO, Overtravel C 39-12 39·24 500 mA 100,000 .455 .253 
NO, PC, Right Angle 0 39·501 RED 39·501 BlK 150 mA'" 1,000,000 .300 .253 

NC E 39·2 39·6 250 mA 250,000 0490 .253 
NC, Sealed F 39·352 RED 39·352 BlK 250 mA 100,000 .529 .361 
NO, Limit G 39·101 (Natural) - 500 mA 500,000 .650 .505 
NO, Overtravel, Sealed H 39·701 (Natural) - 150 mA" 100,000 .800 .505 
NC, Limit, Sealed I 39·702 (Natural) - 250 mA 100,000 .560 .505 

SPOT, PC, Right Angle J 39-251 RED 39·251 BlK 250 mA 500,000 0400 .500 
SPOT, PC, RA, Sealed J,L 39·250 RED 39·250 BlK 250 mA 500,000 .400 .500 
SPOT, PC, RA, Wide Button K 39-261 RED 39·261 BlK 250 mA 500,000 0400 .500 
SPOT, PC, RA, Wide, Sealed K,L 39·260 RED 39·260 BlK 250 mA 500,000 .400 .500 

NO M 30·1 30·3 1 Amp 1,000,000 .592 .375 
NO, Ul Recognized M 30·1Ul 30·3Ul 5 Amps 6,000 .592 .375 
NO, Sealed N 30·251 RED 30·251 BlK 1 Amp 100,000 .632 .505 
NO, Overtravel M 30·15 30·37 1 Amp 500,000 .677 .375 

NO, Round Bezel ° 30-05·01·502·0303 30·05·01·502·0707 1 Amp 1,000,000 .930 .640 
NO, Square Bezel P 30·01-01·500·0303 30·01·01·500·0707 1 Amp 1,000,000 1.110 .640 
NC M 30·2 30·6 1 Amp 1,000,000 .605 .375 
NC, Ul Recognized M 30·2Ul 30·6Ul 5 Amps 6,000 .605 .375 

NO Q 23·1 23·4 250 mA 100,000 .663 .468 

NO R 4001 10·9 1 Amp 100,000 .965 .800 
NO, Ul Recognized R 4001Ul 10·9Ul 3 Amps 6,000 .965 .800 
NC R 4002 10·10 1 Amp 100,000 .965 .800 
NC, Ul Recognized R 4002Ul 10·10Ul 3 Amps 6,000 .965 .800 

SPOT S 46·101 RED 46·101 BlK 250 mA 250,000 .890 .437 
SPOT, Sealed T 46·150 RED 46·150 BlK 250 mA 100,000 .957 .437 
SPOT, Round Bezel V 46·05·05·502·0303 46·05'05·502·0707 250 mA 250,000 1.179 .640 
OPOT U 46-200 RED 46·200 BlK 250 mA 250,000 .921 .625 
OPOT, Sealed U 46·270 RED 46·270 BlK 250 mA 100,000 .957 .650 

NO W 2201 7·7 10 Amps 25,000 1.239 .880 
NC W 2202 7·8 10 Amps 25,000 1.239 .880 
SPOT W 7·26 RED 7·26 BlK 10 Amps 25,000 1.239 .880 

4·Way, SP4T W - 04A·KOI 250 mA 500,000 1.315 .845 

• At 115 Vac resistive except as noted. •• At 5 Vdc. • •• At 28 Vdc. 

For prices and discounts, contact a local Sales Office, an authorized Distributor, or GRAYHILL. 
Available From Your Local GRAYHILL Distributor 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1715 
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SINGLE DECK ROTARY SWITCHES 

• 1/2 Inch Diameter, 200 mA Rating 
• 1 to 2 Poles; 22112 0, 30°, & 36° Throws 
• PC, Military, and Adjustable Styles 

2/3 ACTUAL SIZE 

SERIES 
50 & 51 

STANDARD AND MILITARY QUALIFIED SWITCHES 
SERIES 50 AND 51 SWITCHES - FIGS. A AND B 

SERIES 50-36° (10 position), 0.5 inch diameter. Length behind 
panel for solder lug is 0.617. Height above bdard for PC mount 
is 0.667. Circle of terminal centers is 0.320. Rated to make and 
break 200 mA for 10,000 cycles (360° turn and return). Available 
in all listed styles except 0, DP, SO, and SOP. Adjustable 
stops have removable stop pins. Military styles are qualified 
to MIL-S-3786/20. 

SERIES 51 - 30° (12 position) and 22112° (16 position), 0.562 inch 
diameter. Circle of terminal centers is 0.382 in 30° and 0.500 in 
22112 0. All other dimensions and rating same as Series 50. Available 
in all listed styles except 0, DP, SO, and SDP. Military 
styles are qualified to MIL-S-3786/35. 

ECONOMICAL DESIGN ROTARY SWITCHES 
SERIES 55 - FIGS. C AND D, SERIES 56 - FIGS. E AND F 

SERIES 55 - Economical version of Series 50 and 51. 36° (10 
position) and 30° (12 position), 0.5 inch diameter. Length behind 
panel for solder lug is 0.635. Height above board for PC mount 
is 0.532. Circle of terminal centers are 0.340 (36°) and 0.366 (30°). 
Ratings same as Series 50. Available in all listed styles except 
military types. 

SERIES 56 - Short behind panel. 36° (10 position) and 30° (12 
position), 0.5 inch diameter. Length behind panel for solder lug 
is 0.480. Height above boarp for PC mount is 0.377. Circle of ter
minal centers same as Series 55. Ratings same as Series 50. 
Available in all listed styles except military types. 
Solder lug terminals (all styles without Pl. 

CIRCUIT DIAGRAM 
Switch is viewed from shaft end and shown in position number one. 
For circle of terminal centers, see above. For center to center 
distance of common terminals, see the series and dimension below 
the 2-pole diagram. 

ONE POLE 

22-1/2' 

TWO POLE 

51-.156 

30' 

51-.156 
55/56-.190 

36' 

~' 0' 

60 __ '. 010 

'0 , 

.. 0 O2 , 

.0 0, 

50-.125 

55/56-.190 

CHOICES 

SERIES 
55 

Angle Number 

[] 

SERIES 
56 

Positions Per 
Series Styles Of Throw Of Poles Pole, Min.~Max. 

A, S, 1 02 to 16 
P, & SP 22 112° 

2 02 to 08 
51 A, S, C, M, P, 

SP, CP, MP, 1 02 to 12 
CD, MD, COP, 30° 

& MOP 2 02 to 06 

1 02 to 12 
36° 

A, S, P, 2 02 to 06 
55/56 SP, 0, SO, 

DP, & SDP 1 02 to 10 
30° 

2 02 to 05 

A, S, C, M, P, 1 02 to 10 
50 SP, CP', MP', 36° 

CD', MD', 
COP', 

& MOP' 2 02 to 05 

'These styles," Senes 50 (only) are not mIlItary qualifIed, but they are made lIke the 
military qualified switches. 

STYLES 

Solder Lug Terminals 
A Basic Style 
D = Plus Adjustable Stops 
S = Shaft/Panel Seal 
SO = Seals, Adj. Stops 
C = Basic Mil. Qual. 
CD' = Mil. Qual., Adj. Stop 
M = Mil. Qual., Seals 
MD' = Mil., Seal, Adj. Stop 

PART NUMBER FORMATION 

PC Terminals 
P = Basic Style 
DP = Plus Adj, Stop 
SP = Shaft/Panel Seal 
SDP = Seals, Adj. Stop 
Cpo = Basic Mil. Qual. 
CDP' = Mil. Qual., Adj. Stop 
MP' = Mil. Qual. Seals 
MOP' = Mil., Seals, Adj. Stop 

lE Series: 50. 51, 55 or 56 E Style letters: See choices i~ chart 

1 Angle of throw (correlated ): 
22,30.36, 

L Number of decks: 01 only 

56A36-01-1·09N I'--.',"",m,.' "." "'" ,,, , .... switches with maximum positions: 
- C for continuous rotation or 
- F for a stop after last pOSition. 
Leave blank for other switches and 
for adjustable stop switches . 

Contact type: S = shorting, N = non-shorting 

Number of pOSitions per pole (correlated *): 
Minimum is 02; for maximum, see chart. 
Use AJ here for switch styles with D. 

Number of poles (correlated '): 1 or 2 

'Parts of the number are correlated to others and must agree. For 
example, a 30°,2 pole switch is limited to 06 pOSitions per pole. 

For prices and discounts, contact a local Sales Office, an authorized 
distributor, or GRAYHILL. 

Available From Your Local GRAYHILL Distributor 

B'1716 For manufacturers' sales offices, see yellow pages EEM 1988 
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1/4 AMP ECONOMICAL ENCLOSED MUL TIDECK SWITCHES - SERIES 71 

SHOWN ON THIS PAGE 

• 30° or 36° 1-3 Decks; 1 & 2 Poles 
• Adjustable & MIL-S-3786 Styles 
• 1/8" or 1/4" Shaft Diameter 
• Solder Lug or PC Terminal 

ALSO AVAILABLE 

• 4 to 12 Decks Style B 
Style AF • 3 to 6 Poles Per Deck 

• Concentric Shaft Switches 

DIMENSIONS 
71AF30 shown here; see also below 

WIDTH AT PC BOARD IS 
.875 ± .015 FOR 30° SWITCH 
AND .725 ± .015 FOR 36° 
SWITCH. 

STANDARD STYLES 

.412 
± .010 

DIM A 
046 

~ .015 ± .002 
.110 

± .010 
.110 

± .010 

COMMON 

Style A shaft is Va" in diameter, with a 1/4" diameter bushing; style 
B shaft is 1/4" in diameter with a %" diameter bushing. Either style 
shaft may be ordered with either 30° or 36° angle of throw, with 
either solder lug or printed circuit terminals. 

SHAFT AND PANEL SEALED STYLES 

Style S shaft is sealed by an "0" ring inside the bushing; the panel, 
by a ring at the base of the bushing. Seals do not alter dimensions. 
Not available with adjustable stops. 

ADJUSTABLE STOP STYLES 

Adjustable stop switches are standard switches with removable 
stop pins which the user can relocate as desired. They are available 
in either 30° or 36° angle of throw, with either shaft diameter, and 
with either solder lug or PC terminals. 

MILITARY QUALIFIED STYLES 

Style M switches are qualified to MIL-S-3786/39 and may be 
ordered by either the GRAYHILL part number or the M number. 
Military switches are available in 30° or 36° angle of throw, with 
either solder lug, or printed circuit terminals, in either shaft 
diameter. PC switches of 3 decks have a spacer deck after the 
second deck (see Dim. A in chart). 

SPECIFICA nONS 

RATING: Switches make and break 400 mA 30 Vdc (or 115 Vac), 
resistive, for 10,000 cycles (or 200 mA for 25,000 cycles); and 250 
mA 30 Vdc, inductive (250 millihenries) for 10,000 cycles or 100 
mA for 25,000 cycles. A cycle is a 360° rotation and a 360° return. 

For additional specifications, materials, characteristics, military 
qualification information, circuit diagrams, etc. consult the 
GRAYHILL catalog. 

COMMON 

ACCESSORIES 

I 
I 
I 
I 
I 
I 
I 
I 

*.037TYP.1 
± .005 I 
.075 TYP'I 
± .005 

I 
I 

Accessory non-turn washers may be used when only round holes 
can be used to mount switches. Washer for style A switch is part 
number 50J1066; washer for style B is 12Cl087-1. 

ORDERING INFORMATION 

Style Choices No. No. Of Positions Per 
By Shaft Size Of Polesl Pole, Min.-Max. 

1/8 Dia. 114 Dia. Decks Deck 30· 36· 

1 02-12 02-10 
01 

2 02-06 02-05 

A, AF, AS, B, BF, BS, 1 02-12 02-10 
ASF, AD, ASF, BD, 02 

ADF, MA, BDF, MB, 
2 02-06 02-05 

MF, MAS, MBF, MBS, 1 02-12 02-10 
MASF MBSF 03 

2 02-06 02-05 

(Solder Lug Terminals in all styles without F.) 
A = Va" diameter shaft D = adjustable stop 
B = 1/4" diameter shaft M = military qualified 
F = PC mount S = shaft and panel seal 

HOW TO ORDER 
,------ Series, Style, and Angle of Throw (30° or 36°) 

,------ Number of Decks: 01, 02, or 03 

~ 
Number of Poles per Deck: 1 or 2 rr; Number of Positions per Pole. See chart. 
Minimum is 02. 

r-- Type of Contacts (N = Non-Shorting, S = Shorting) 

lr-Stop Arrangement .(Applicable to 1 pole .switches 
71A30-02-1-12 N-C With maximum positions only. C = Continuous, 

F = Stop between first and last position) 

For prices and discounts, contact your local Sales Office, an 
authorized Distributor, or Grayhill. 

Available From Your Local GRAYHILL Distributor 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1717 
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1 AMP MUL TIDECK ROTARY SWITCHES - SERIES 42 AND 44 

SHOv,tN HERE 

• 30° or 36° Throws 
• 1-3 Decks; 1 & 2 Poles 
• Solder Lug Style, Fixed 

Or Adjustable Stops 

DIMENSIONS 

Common locations for a sing Ie pole per deck 
switch. For common location on multipole 
switches see circuit diagram. 

Two mounting nuts are included. Dimen
sion A is 1.025 for 1 deck, 1.371 for 2 
decks, and 1.717 for 3 decks. Dimension 
B is .062 for 1 to 5 decks. 

CIRCUIT DIAGRAMS 

ALSO AVAILABLE· 

• 45°, 60°, and 90° Throws 
• To 12 Decks; to 6 Poles 
• PC Mount, Military, Sealed, 

Concentric Shaft, Add-A-Pot, 
and UL Recognized Styles 

Grayhill or customer part no. marked 
on switch cover upon request. 
Military part no. marked on all 
qualified switches. 
Integral assembly nut, do.not remove. 
Bushing keyway .066 wide by 
.036 deep from a .375 dla. 
"'-32 NEF-2A Thread. 

Shaft flat is opposite contact for fi rst pole. 

36· ANGLE OF THROW 30· ANGLE OF THROW 

I ~ Of BUSHING 

7 8 KEYWAY 7 I • 
60 0 0 o? L c~t._~ 0' 

I ~Yh"\ t' -,o-~qc, - ,0-x~~O----=-
° ~1'0- ,0 YI~J. 4 0 0 1 0 0 1 C1 

] 2 l 2 

I 'i OF eUSHING I 
9 10 KEYWAY 9 10 

8°°11 1 80°11 
100~0012 C20J......°~ °Oll rt. 

- -& c, -~-'0--b-
60

0 I 0 1 6 0 a '-..!.../ alOel 

'°102 501°' 4 3 4 3 

ONE POLE TWO POLE ONE POLE TWO POLE 

SPECIFICATION 
Switches are rated to carry 10A, and to make and break the designated 
loads for 25,000 cycles (360° cw and 360° ccw) of operation. Resistive loads 
are 1 A, 115 Vac: 1 A, 6-28 Vdc; and 100 mA, 115 Vdc, Inductive loads are 
250 rnA, 115 Vac; 100 mA, 6-28 Vdc, and 20 mA, 115 Vdc, 

Contact resistance is 200 milliohms maximum after life, Insulation resistance 
is 50,000 megohms minimum initially_ Voltage breakdown is 2,000 Vac, 
initially and 500 Vac minimum after environmental tests_ Stop-strength is 
15 pound-inches minimum for fixed stop switches; 12 pound-inches for ad
justable stop. Shorting or non-shorting, wiping contacts have over 150 grams 
of contact force, 

SELECTION AND ORDERING INFORMATION 

Series No. Poles No_ Of 
Angle Of Styles Of Per Positions 

Throw Decks Deck Per Pole 

A = Standard 
S = Standard, Shaft/Panel Seal 1 02-10 

4236° H = Military Qualified 125°C 
HS = Military Qualified, SIP Seal 2 02-05 
M = Military Qualified 85° 01-12 
UA = UL Recognized 1 02-12 

4430° US = UL Recognized, SIP Seal 
D = Adjustable Stops 2 02-06 
UD = Adj. Stops, UL Recognized 

Adjustable stop SWitches and some fixed stop SWitches are available from your local 
GRAYHILL Distributor. 

36° ANGLE OF THROW 30· ANGLE OF THROW 

062 dla hole alter plating 

SERIES 42 SERIES 44 

ADJUST ABLE STOPS 

Adjustable stop switches permit the user to externally set 
the switch stops which limit the rotation, by removing and 
relocating the stop washers. The panel or a knurled nut 
holds the washers in place. All other parts are the same 
as shown above. 

Use of knurled nut is optional. 

Available From Your Local GRAYHILL Distributor 

ALSO AVAILABLE 
For other angles of throw; 3 to 6 poles per deck; concen
tric shaft or PC styles, consult GRAYHILL catalog for com
plete engineering information and drawings, or contact 
your local sales office_ 

PART NUMBERS 
,------ Number of Decks (1 to 3) fr Number 01 Poles per Deck (1 or 2) fr Number of POSitions per Pole 

02, etc.; AJ = Adjustable 

I. Type of Contacts 
N = Non-shorting, S = Shorting rUse only tor 1 Pole with Maximum 
Positions tor a Stop after Last 1 Position. For Continuous Rotation 
or Adjustable Stop, leave blank. 

44 A 30 - 02 - 112 N - F 

1 T T Angle of Throw (See Series) 

Style 
A = Standard, Solder Lug Terminals 
D = Style A with Adjustable Stops 

'---------- Series 42 (36°) or Series 44 (30°) 

For prices and discounts, contact your local Sales Office, 
an authorized Distributor, or GRAYHILL. 

8·1718 For manufacturers' sales offices, see yellow pages EEM 1988 
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Q2B PUTS 
CODE A B 

2 • 2 • 
3 • • • • 

5 • 
6 • • 

• • • B • 
9 9 • 

~ 10. 510 
~ 11 • • ~ 11. 

i( 12 • i( 12 • 
:I: 13 :I: 13 

" " t: 14 • t: 14 • 

~ 15 • • ~ 15 • 
16 • 16 

SWITCHES 

OPTICALLY COUPLED ROTARY ENCODER SWITCH-SERIES 61 

• Economical Touchscreen Alternative 
DIMENSIONS 

375 
± ,020 

250 
± 002 
01A 

• 1-Hand Control of Cursor and Entry 

~-. 3/8·32 UNEF-2A THREAD 

5100 

985 MAX 

-t OF POSITION #1 
& SHAFT FLAT 

OF SWITCH 
025 ± ,002 SQUARE 

PIN (6 PLACES) t OF P1NS 

GENERAL SPECIFICATIONS ORDERING INFORMATION 
Available in Quadrature 2 Bit Code (Q2B) or 2 Bit 
Counting Code (2BC) with optional pushbutton entry 
switch. Encoder is rated at more than 1 million cycles 
at 4-6 Vdc, 30 mA maximum. Logic low is .5V max
imum; logic high is 3.8V minimum. Terminals: 
1 = Ground, 4 = Output B, 5 = Output A, 6 = 5V 
Supply, 2 and 3 = Optional switch. External 4.7K 

Description 

16 POSITION WITHOUT PUSHBUTTON 
1'6 POSITION WITH PUSHBUTTON 
24 POSITION WITHOUT PUSHBUTTON 
24 POSITION WITH PUSHBUTTON 

24 POSITION WITHOUT PUSHBUTTON 
24 POSITION WITH PUSHBUTTON 

Code Part No. 

Q2B 61 B22·01·01 
Q2B 61 B22·01·02 
Q2B 61B15-01·01 
Q2B 61B15·01·02 

2BC 61B15-01-01 
2BC 61B15-01-02 

resistors are needed between terminals 4 & 6 and 5 & 6. For prices contact a local Distributor, or Grayhill. 

16, 20, AND 24 POSITION 1/2 AMP SWITCHES 

24 POSITION 
SERIES 53 
STYLE M 

Patent No. 
3,668.338 

• More Circuits in Less Space 

DIMENSIONS 

"'37 "'37 

.250 

• Logic Level Switching 

1 DECK 
2 DECK 
3 DECK 

INCLUDED: 
2 Nuts 
1 Lockwasher 
1 Non-Turn Washer 

SERIES 57 - 22V2 0 THROW 

ONE POLE TWO POLE 

SERIES 59 - 18 0 THROW 

SERIES 53 - 15 0 THROW 

ONE POLE TWO POLE 

EEM 1988 

SPECIFICATIONS 

45' 

of bushing 
keyway 

of position 
No. one. 

Voltage: 115 Vac or 30 Vdc, resistive; 30 Vdc, inductive. Life: 10,000 cycles (360 0 cw 
+ 360° cow) at 500 mA, resistive or 30,000 at 200 mA; measured at standard conditions. 

ORDERING INFORMATION 

,.-------- General Description 

ffiG Number of Decks (1 thru 3) 

ITG Number of Poles per Deck (1 or 2) fG Number of Positions per Pole rr Type of Contacts-
N = Non-shorting .. S = Shorting 

I Stop Arrangement-Use suffix only for 1 pole 
with maximum positions. Add C for continuous 

53 M 15-02-1-24 N -C rotation; add Fforfixed stop after last position. 

TIT Angle of Throw (See Series) I 1... ________ Style - M = Military Style 

'---------- Series 53 (15°). Series 59 (18°) or 
Series 57 (22°) 

For manufacturers' sales offices, see yellow pages 

Poles/Deck and 
Positions/Pole 

Series No. 1 POl. 

53 2-24 
59 2-20 
57 2-16 

2 Pol. 

2-12 
2-10 
2-8 

For 3-12 poles, 4-12 decks, 
sealed, or military styles, con
tact GRA YHILL. 

For prices and discounts, 
contact a local Sales Office, 
an authorized Distributor, or 
Grayhill. 
Available From Your Local 

GRA YHILL Distributor 

8·1719 
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GRIMES MAKES GENUINE 
AMERICAN-MADE SWITCHES 
FOR JUST ~ 19¢* no matter 
how many you buy ... 
NO ONE ELSE DOES. 
Grimes makes low-profile keyboard switches with just 5 moving 
parts for greater reliability. And Grimes gives you features like our 
unique bottom bearing to reduce binding and our built-in jumper 
to eliminate the need and expense of jumper wires or double-sided 
circuit boards. 
·Some comparable switches are sold for up to 95¢ each in small 
quantities, reducing in price to 25¢ each on orders of 100,000 or 
more. Our switches are 19¢ regardless of quantity. 

SPECIFICATIONS SPST 
LOW PROFILE SWITCH WITH TACTILE FEEL. 
Switch Contacts 

Contact Arrangement 

Contact Material 

Open Contact 
Resistance 

Contact Bounce Time 

Dielectric Strength 

Total Switch Travel 

ContactTerminals 

Switch Mounting 

Maximum Switched 
Voltage 

Maximum Switched 
Current 

Maximum Switched 
Power 

Mechanical Specifications 

ActuationiTravel 

Single pole, single position, non
lock release with built in jumpers. 
Closed Contact Resistance Less 
than 4 ohms measured at 1 mAo 5VDC. 

Gold plated at contact points. 

Greater than 50M ohms 
measured at less than 5VOC. 
Less than 5mSEC, make or break with 
normal finger activation (1 mSEC typical.) 

Will withstand 110VAC for 1 minute. 
without breakdown or other defects. 
Greaterthan .115 inch, less than .130 inch. 

Four (4) solder pin terminals per 
switch contact form internal jumpers. 
Terminals are of phosphor bronze 
alloy solder plated. 
Terminals will withstand two 
completely reversed 90 degree 
bends before breakage. 
Switch is self retaining by snap 
action of two of the four contact posts 
in a .062 thick PCB, before soldering. 
Switch withstands flow soldering 
at 500 degrees F without masking. 

Locating posts provide positive rotational 
positioning when soldering the four 
terminals to the PC board. 

50VDC. 

10mA 

50 mW resistive 

Force See graph below. 
Preload Greaterthan 22 grams, less than 42 grams. 
Pretravel Greaterthan .055 inch. 
Actuation Force Greaterthan 70 grams, less than 90 grams. 

Force VS. switch stem travel curve 
200r-r-r-r-~~~1~-'-'~ 

160 f--+-+--+--+--+--+I-H_+-~ 

~ 120 r-r-~~: ;~~~~s-+--+H-+--+---1 
i---TACTI~E AC'rUATlbN FbRCE-t-t--+--+--I 

I 70-90 GRAMS I 

; ./ TRAVEL LIMIT 80 r- -~@I·065--I,..085INCHES 
" .120-.125 INCHES 

40 I /' "PRETRAVEL 

o r- >.03[ INCrES 

o 40 80 120 160 200 
MILS 

NO OVERSEAS DELIVERY CHARGES. 

Actuation Travel 
Contact Closure 

Switch Life 

Environmental Specifications 

Operating 
Temperature Range 

Storage Temperature 
Range 

Specification Verification 
Temperature Range 

Humidity 

Shock 

Vibration 

Thermal Cycle 

Ozone 

Hydrogen Sulfide 

Greaterthan .060 inch, less than .080 inch. 
Contact closure will be effected 
after no more than .095 inch stem travel. 
The switch will perform satisfactorily per 
this electrical specification after 10 x 106 

actuations while switching 1 mA. 

Greater than 0 degree C (32 degree F) 
less than 55 degrees C (131 degrees F). 
Greaterthan -40degreesC 
( - 40 degrees F) less than 
70 degrees C (158 degrees F) 

Greater than 15 degrees C (59 degrees F), 
less than 30 degrees (89 degrees F) 

Greater than 20% RH, less than 
90% RH (non-condensing) 

No defects in appearance or 
performance following a 30g 
shock per Mil-STO-202E, method 
213 B. Test condition K (30g. 11 ms 
1/2 sine, 3 axis). 

No defects in appearance or 
performance following a random 
vibration test conducted per 
Mil-STD-202E method 214 test 
condition A (5.23g, 15 min, 3 axis). 

No defects in appearance following 
8 thermal cycles between - 40 
degrees C and 65 degrees C per 
attached cycle graph. 

No defects in appearance or 
performance following a 250 hour 
exposure to 2.5 PPM ozone at 95% RH. 

No defects in appearance or 
performance following 250 
hour exposure to 25 PPM H2S. 
The first two hundred hours 
at 95% RH and the final 50 
at not greater than 50% HR. 

FREE SAMPLES AVAILABLE. 

General layout and dimensions. 

192 

Il~~) M"' .... ::_,'41""':: T- 1 (1168)TYP 

720 I I . II 1 
(1830) sa ~-

~ 

,-------r--""-----"1 

"",~i.._ --'. ".. .1" 
-o~""""'-"""'" --, ... 

'''-- ----'" 

METRIC 

DO NOT SCALE DRAWINGS. 

DO YOURSELF A FAVOR. SWITCH TO GRIMES. 

~~ -- -:::;:=:::;----- -....... - - - -- - _._-- -- - ----~ - --- - ~ 
~ ~ - -- - -~- - -- -
~~~~- --- - -:===-------,- -
.., THE AMERICAN SWITCH 

115 S. Arovista Circle, Brea, CA 92621 • (714) 671-3931 

NO FOREIGN CURRENCY HASSLES. 

8'1720 For manufacturers' sales offices, see yellow pages EEM 1988 
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REED SWITCHES 

HAMLIN @'e} 
HAMLIN INC. '%,.z'JS···J" 
612 East Lake Street • Lake Mills, WI 53551 
Phone 414/648-2361 • FAX 414/648-5244 

Dry and mercury wetted magnetic 
reed switches are precision created 
for reliable operation under the 
most critical conditions. These 
switches are hermetically sealed for 
safe dependable use in any atmosphere 
and are unaffected by high or low 
temperatures or pressure. 

SWITCHES 

For detailed product information 
send for the Hamlin Reed Switch 
Catalog. The catalog provides 
complete information regarding 
specifications, dimensions, theory 
of operation, magnetic actuators, 
and reed switch application data. 

MINIATURE MAGNETIC REED SWITCHES 

SWITCH MAX. MAX. MAX. A.T. 
MODEL DIM.* DC SWITCH DC PULL·IN SPECIAL 

NUMBER FORM CODE RATING AMPS. VOLTS RANGE FEATURES 

MINI-2S-115 A 1 3W 0.250 150 7-22 Miniature Size 
MDRR-6-185 A 2 lOW 0.500 300 12-42 High Voltage Hold-off 
MDRR-4-185 A 2 lOW 0.500 200 12-37 Small Size 
MDSR-4-185 A 3 lOW 0.500 200 12-37 .090" Dia. 
MLSR-4-185 A 2 20W 1.000 200 17-47 High Inrush 
MLRR-2-185 A 4 20W 1.000 200 17-47 High Inrush 
MARR-2-185 A 4 lOW 0.750 200 12-52 Hi-Rei 
MARR-8-185 A 4 lOW 0.500 300 22-62 High Voltage 
MARR-5-196 A 4 lOW 0.500 1000 22-52 Breakdown 1500 Volts 
MRT-2·276 A 5 SOW 1.500 180 37-62 High Current 
MRG-DT-175 C 9 3W 0.250 175 15-40 Mod. Current & Voltage 
MDRR-DT-175 C 8 3W 0.250 175 15-40 Small Size 

STANDARD SIZE MAGNETIC REED SWITCHES 

DRR-DTH-445 
DRT -DTH-445 

HIGH CURRENT MAGNETIC REED SWITCHES 

DRR-129-425 High Current 

MERCURY WETTED MAGNETIC REED SWITCHES 

MDC-1-387 Mercury Wet 
MDC-3-328 Mercury Wet 

SWITCH DIMENSIONS 
FORM A ~C 

( ) 
FORM C 

I.~ .. _L_! _ .. _I ~1 J 
* DIMENSION CODE 1 2 3 4 5 6 7 8 

OVERALL INCH 1.235 1.590 1.590 2.230 2.230 2.250 1.580 2.066 
LENGTH 

A NOMINAL MM 31.36 40.38 40.38 56.64 56.64 57.15 40.13 52.47 

GLASS INCH 0.500 0.600 0.600 0.800 0.800 0.610 0.550 0.580 
B LENGTH 

MAX. MM 12.70 15.24 15.24 20.32 20.32 15.49 13.97 14.73 

GLASS INCH 0.070 0.105 0.090 0.105 0.130 0.130 0.100 0.105 
C DIAMETER 

MAX. MM 1.78 2.660 2.280 2.660 3.300 3.300 2.540 2.660 

ALNICO V PERMANENT MAGNETS 
H 31 1!',1 H 32 (0\89) t H 33 

5100 

SWITCH MAGNET 
LIST ACTUATOR LIST 

PRICE MAGNET PRICE 

1.39 H-3t .80 
1.01 H-33 1.24 

.95 H-33 1.24 

.95 H-33 1.24 
1.32 H-33 1.24 
1.32 H-33 1.24 
.95 H-33 1.24 

1.07 H-33 1.24 
3.60 H-33 1.24 
2.14 H-33 1 .. 24 
3.47 H-33 1.24 
3.15 H-33 1.24 

2.76 
3.48 

3.48 

1.24 
1.24 

9 10 11 

2.125 3.375 3.250 

53.97 85.72 82.55 

0.610 1.562 2.000 

15.49 39.67 50.80 

0.130 0.218 0.207 

3.300 5.54 5.250 

H 34 
(O~ ~ ____ ., . 

, I D I 10 
H(~;' t I 25.4 I t 

MAGNET PRICE 

TYPE 1·24 

?~2~ . .L 
(~ 

I 10 
I 19.1j , 

~L.L 
(~ 

I 10 
I 25.4 I t 

H-31 .80 
H-32 2.76 
H-33 1.24 
H-34 3.48 
315 .92 
420 1.33 
625 1.90 

EEM 1988 

315 
3.0 

I~ 
-i J- 0 
I ,~5~~, I ~ 
~ T 

t-- (1) --t 
420 

-t-- -t-
I 20.0 I 
l-- (O.78)--t 

I-- (0.75) 

4.0 t 
(0.15) a-
t 

r-- (1) -----J 1 
625 --L 

tr----·:.:.-·:.-_-+..., 0 (062~) 

I 25.0 I , 
I--- (0.98)--1 

For manufacturers' sales offices, see yellow pages 8'1721 
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TOTAL CONTROL, 
TOTAL QUALITY 

Everybody talks about quality, Hartmann does something about it. 

That's because we have total control over 
design and production of our PCB code 
switches and pulse count
ers. We do it aU in-house: 
design, materials selection, 
plastics molding, metals 
stamping, plating, final 
product assembly, testing. 
So we control quality every 
step of the process. And 
that results in reliable prod
ucts at attractive prices. 

With 27 years' experi
ence worldwide, we offer a 
full line of BCD, BCD com-

plement, and hexadecimal code switches 
and decadic pulse counters. 

We can help you control 
the efficiency and quality 
of your production. With 
programs like just-in-time 
delivery, custom products, 
and special designs for 
your proprietary needs. 

When you're ready to 
do more than talk about 
quality, talk to Hartmann, 
10097 Tyler Place, 
Ijamsville, MD 21754, 
(301) 831-1055. 

8'1722 For manufacturers' sales offices, see yellow pages EEM 1988 
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HAsec 
COMPONENTS INC. ___ -' 
SINCE 1976 

OKI 
electric 
industry 
CODlpany,ltd . 

5100 

Specifications POLYMER FREE CONTACTS 

I O,5¢~ 2.01/1 max 

I th.o max, . ] 
--... 35.7 ±O.3 -

0.4 X 0.65 _ 3.5¢ max 

L I 121. ma;·! ] 
43.4 ±O.3""-

ORD-211 ORD-221 ORD-225 ORD-226 ORD-228 ORD-234 
Contact lA lA (offset) lA lA RLS/OP >0.8 lA lA 

'" Contact resist. (Initial) [m!lJ 150 max. 150 max. 150 max. 150 max. 150 max. 150 max. 
.2 Breakdown voltage [DCV] 150 min. 200 min. 250 min. 150 min. 200 min. 300 min. 

ftiCii 
O'~ 
'':: c» Insulation resistance [Q] 109 min. 109 min. 1010 min. 109 min. 109 min. 1010 min. 
uti Electrostatic cap. [PF] 0.2 max. 0.3 max. 0.3 max. 0.3 max. 0.3 max. 0.5 max. " .. wm Contact capacity [VA] 1.0 10 10 10 10 10 .c 

0 Max. conductive curr. [AJ 0.3 1.0 1.0 0.5 1.0 2.0 

Max. voltage [V] 24 100 100 100 100 200 

.!. .. Operate time [ms] 0.3 max . 0.3 max. 0.4 max. 0.3 max. 0.3 max. 0.5 max. 
"'u Bounce time [ms] 0.3 max . 0.3 max. 0.4 max. 1.0 max. 0.3 max. 0.5 max. .c= 
~.~ Release time [ms] 0.05 max. 0.05 max. 0.05 max. 0.1 max. 0.05 max. 0.05 max. 
~" ,,- Resonant frequency [Hz] 8600 ±500 2750 ±250 3700 ±300 4200 ±200 5300 ±300 2200 ±300 o.U 
0'" Max operating freq. [Hz] 500 500 500 500 500 500 

1! Coil resistance [!l] 600 450 450 450 450 500 

"'- No. of turns [T] 5000 5000 5000 5000 5000 5000 ..,.-
:;8 Dimensions [mm] 2.0 x 10 2.9 x 15 2.9 x 15 2.9 x 15 2.9 x 15 3.6 x 20 
Ui Type No. 8 6 6 6 6 3 

Features Ultra-miniature Miniature offset General purpose ~~~I~i~ut >0.8 (Rh 
General purpose Long life (Rh) 

(Contact material) Rh (Rh) miniature (Rh) miniature (Rh) 

d5~ c"2.7~ ma. 
2,75maK 0.7641 2.8¢ o 541 3.05¢ max 05¢ 12.S441rnax L o.5$ Iii 2.5'4'p max 

~mm~ r:b16.~~ ~i16.0m,x.td;j l5i{j 14,0 max.~3 ~i140ma.r_~ 21.0max.~ 
'43.8±O.3' 55.0 ±O.l 55.4 ±O.3 4.5 '51.6 :to.3 4.5 51.6 :to.a 

2.5 ±O.3 l~k~ ~l~~ _, 

ORD-229 ORD-2210 ORD-2211 ORT-233 ORT-551 ORT-551-1 
Contact lA lA lA lC lC 1C .. Contact resist. (Initial) [m!l] 150 max . 150 max. 100 max. 150 max. 150 max. 150 max. 

u 

]~ Breakdown voltage [DCV] 700 min. 300 min. 200 min. 200 min. 200 min. 200 min. 

~" 
Insulation resistance [U] 1010 min. 10 11) min. 10' 109 min. 10' min. 109 min. 

uu Electrostatic cap. [PF] 0.2 max. 0.5 max . 0.3 max. 1.5 max. .... 
iii~ Contact capacity [VAl 20 70 30W max. 3 3 3 .c 

0 Max. conductive curro [A] 2.0 2.5 0.5; in-rush 3 0.5 0.5 0.5 
Max. voltage [V] 250 100 100 30 30 30 .. Operate time [msl 0.5 max . 0.5 max. 0.6 max. 1.0 max. 1.0 max. 1.0 max. u 

~~ Bounce time ems] 0.5 max. 0.5 max. 0.4 max. (NC) 1.0 max. (NC) 1.5 max. (NC) 1.5 max. 
. =G:i (NO) 1.5 max. (NO) 1.0 max. (NO) 1.0 max . 

~~ Release time [ms] 0.1 max. 0.1 max. 0.05 max. 0.5 max. 0.5 max. 0.5 max. 
o.~ 

Resonant frequency [Hz] 6000 ±4000 0 .. 2200 ±300 2350 ±250 4600 ±500 
.t! 
0 Max. operating freq. [Hz] 500 500 500 200 

"2 Coil resistance [Q] 500 500 450 570 

"'- No. of turns [T] 5000 5000 5000 5000 
~S Dimensions [mm] 2.8 x 18 3.6 x 20 2.9 x 15 3.6 x 10 
Ui Type No. 7 3 6 10 

Features High breakdown High power (Rh) High inrush Miniature Ultra Miniature Ultra Miniature 
(Contact material) voltage (Rh) transfer (Rh) transfer (Rh) transfer (Rh) 

For a comprehensive engineering Reed Switch Catalog, contact factory. (Also Available in Ruthenium'> 

High Reliability Supported by Unique Technology. 
Flux Scanning Method: 
In spite of severe control of the sealing process, there is a slight prob
ability that foreign matter such as magnetic particles may enter the 
glass. After extensive study in the detection of micro impurities, OKI 
has adopted the highly reliable flux scanning method. In flux scanning, 
external magnetism is moved so that foreign matter near the reed 

is forced to jump to the contact part. The contact resistance then measured 
is used as the standard for the selection of characteristics. We have thus 
succeeded in remarkably improving the reliability of reed switches by 
replacing conventional visual checking with the latest flux scanning 
method. 

EXCLUSIVE AGENT FOR ~ REEl! SWITCHES IN USA AND CANADA 

HASCO COMPONENTS, INC. / 247-40 JERICHO TPKE., BELLEROSE VILLAGE, NY 11001 / (516) 328-9292 TWX: 710-582-5750 FAX: 516-326-9125 

EEM 1988 For manufacturers' sales offices, see yellow pages 8-1723 
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HERMETIC 
SWITCH Mapetic 

Reed 
Switcbes 

Max Max 
DC. DC. 

Model Form Watts Amps 

MICRO-MINIATURE 

HSR-003 A .01 .01 

HSR-042 A 0.3 .01 

HSR-370 C 3 .10 

MINIATURE 

HSR-101SRF A 10 .5 

HSR-1017 A 12 .5 

HSR-S20 C 3 .25 

STANDARD 

HSR-190 A 15 1.0 

HSR-780 A 25 1.5 

HSR-630 C 25 1.0 

HIGH POWER 

HSR-134 A 100 3.0 

HSRi-V2OS A 200 3.0 

HSR-834 C 100 3.0 

HIGH VOLTAGE 

HSR-790 A 50 2.5 

HSR-V7K A 50 3.0 

HSR-V10K A 50 3.0 

Max 
DC. 
Volts 

10 

100 

28 

200 

200 

100 

250 

1500 

200 

100 

2500 

500 

1000 

5000 

7500 

Stock 
Amp-Turn Overall 

Pull-In Length 
Range Inches 

5-25 1.050 

10-35 1.850 

15-35 1.490 

40 2.090 

15-40 2.190 

15-40 2.000 

40-80 3.230 

60-100 3.200 

40-80 3.390 

60-100 3.390 

100-150 3.230 

60-1001 3.390 

60-100 3.230 

60-125 3.230 

100-150 3.230 

REED SWITCHES 
FROM THE WORLD'S SMALLEST 

THROUGH THE INDUSTRY'S 
MOST POWERFUL 

Max Max 
Glass Glass 
Dia. Length 

Inches Inches Special Features 

.055 .210 
AVAILABLE IN 

.090 .370 HI-REL AND 
COMMERCIAL GRADES 

.072 .485 

.101 .800 
STANDARD OR RADIO 

.115 .850 FREQUENCY CONTACT 
PREPARATION 

.125 .600 

.210 2.100 
FULL SIZE 

.215 2.000 -ECONOMICAL 

.210 1.300 

.210 1.300: 

.210 2.100 
POWER SWITCHING IN 

100 TO 200 WATT RANGE 
.210 1.300i 

.215 2.000 

.210 2.100 
UP TO 10,000 VDC 

DIELECTRIC 
.210 2.100 

ASK FOR CATALOG 
ON COMPLETE REED SWITCH PRODUCT LINE 

INCLUDING OVER 40 STANDARD MODELS 

HERMETIC SWITCH, INC. 

B·1724 

P.O. BOX 1325, HIGHWAY 92 SOUTH I CHICKASHA, OKLAHOMA 73018 I TELEPHONE (405) 224-4046 
TELEX 796125 I FAX 405-224-9423 

For manufacturers' sales offices, see yellow pages EEM 1988 
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idee LIGHTED & NON-LIGHTED MINIATURE PUSH BUTTONS 

IDEC'S A SERIES 
MINIATURE PUSH BUTTONS 

Round Square 

FEATURES 
• Compact size-0.630 inch (016mm) 
• Super bright LEO or incandescent illumination 

Rectangular 

• Switching from 3 amps maximum down to low-level1mA AC/OC, 5V 
• Enclosed IP40 or oiltight IP65 construction 
• SPOT and OPOT form C contact configuration 
• Momentary switch action (alternate action available) 

SPECIFICATIONS & CONTACT RATINGS 
Contact Resistance: 50mO maximum (initial value) 
Insulation Resistance: 100MO minimum (500V OC megger) 
Dielectric Strength: 2,000V AC, 1 minute 
Service Life (Mechanical): Momentary action type: 

1,000,000 operations min. 
Degrees of Protection: IP40: Enclosed type 

IP65: Waterproof/Oiltight type 

Contact Configuration: SPOT, DPDT 
Contact Ratings: 3 amp, 250V AC/DC maximum 

1mA, AC/OC 5V, minimum 
Contact Material: Gold-clad silver 

TERMINAL ARRANGEMENT 

w/DPOT Contact (TOP) 

DIMENSIONS 

Rectangular 
(TOP) 

EB} 
I--- .984--1 

(24) 

. 039 
(1) 

PANEL CUT-OUT 

Dimensions in inches (mm) 

.315 .866 .354 
(8) (22) (9) Round 

fA mr$ 
f.-D.709~ n4TI I 

(018) (5.7) 4.354 
(9) 

TYPE LIST 
ILLUMINATED -LED TYPE (MOMENTARY ACTION) 

Type No. 
Operating Shape Voltage Contact Enclosed Type Oiltight Type 

(IP40) (IP65) 
SV DC±5% SPDT ALSM-M12-' ALSM-M12P-' 

'C 
DPDT ALSM-M22-' ALSM-M22P-' 

c: 12V DC±10% SPDT ALSM-M13-' ALSM-M13P-' 
:::J 
0 DPDT ALSM-M23-' ALSM-M23P-' II: 

24V DC±10% SPDT ALSM-M14-' ALSM-M14P-' 
DPDT ALSM-M24-' ALSM-M24p·' 

SV DC±5% SPDT ALSQ-M12·' ALSQ-M12P·' 

f 
DPDT AL6Q·M22·' ALSQ-M22P·' 

III 12V DC±10% SPDT ALSQ·M13·' ALSQ-M13p·' 
:::J 

DPDT ALSQ-M23·' AL6Q·M23p·' 0-
Il) 

24V DC±10% SPDT AL6Q·M14·' AL6Q-M14P·' 
DPDT AL6Q·M24·' AL6Q·M24p·' 

6V DC±5% SPDT ALSH-M12·' AL6H-M12p·' 
iii DPDT AL6H-M22·' AL6H-M22P·' :; 

'" 12V DC±10% SPDT AL6H·M13·' AL6H·M13P-' c: 
.l!! DPDT AL6H-M23·' AL6H-M23P·' ... 

24V DC±10% SPDT AL6H·M14·' AL6H·M14P·' .. 
II: 

DPDT AL6H·M24·' AL6H·M24P-' 

LED Lamp Voltagel Current Ratings: 
6VDC: 6VDC/20mA 

Ordering Notes: 
'Specify lens color code: 

12VDC: 12VDC/13mA 
24VDC: 24VDC/10mA 

R-Red A-Amber W-White 
G-Green Y-Yellow 

ILLUMINATED -INCANDESCENT TYPE (MOMENTARY ACTION) 

Shape Operating 
Voltage 

5V ACIDC± 5% 

'C 
12V AC/DC± 10% c: 

:::J 
0 
II: 

24V AC/DC± 10% 

5V ACIDC± 5% 

f 
III 12V ACIDC± 10% 
:::J 
0-
Il) 

24V AC/OC± 10% 

.... 5V AC/OC± 5% 
III 
:; 

'" 12V ACIDC±10% c: 
.l!! 
u 

24VACIDC±10% .. 
II: 

Incandescent Lamp 
Voltage/Current Ratings: 

Type No. 
Contact Enclosed Type Oiltight Type 

(IP40) (IP6S) 
SPDT AL6M·M15·' AL6M·M15P·' 
DPDT AL6M·M25·' ALSM·M25p·' 
SPDT AL6M-M16·' ALSM·M16p·' 
DPDT AL6M·M26·' AL6M·M26p·' 
SPOT ALSM·M17·' AL6M-M17p·' 
DPOT AL6M-M27·' AL6M·M27p·' 
SPOT AL6Q·M15·' AL6Q·M15p·' 
DPOT AL6Q-M25·' AL6Q·M25p·' 
SPOT ALSQ·M16·' AL6Q·M16p·' 
DPOT AL6Q·M26·' AL60·M2Sp·' 
SPOT AL60·M17·' AL6Q·M17p·' 
OPOT ALSQ·M27·' AL60·M27P·' 
SPOT AL6H·M15·' AL6H·M15P·' 
DPOT AL6H·M25·' AL6H·M25P,' 
SPDT AL6H·M16·' AL6H·M16p·' 
OPOT AL6H·M26·' AL6H·M26P-' 
SPDT AL6H·M17·' AL6H·M17p·-
DPOT AL6H·M2F AL6H·M27p·' 

5V AC/DC: 6V(ACIDC)170mA 
12V AC/DC: 12V(AC/OC)/37mA 
24V AC/DC: 24V(AC/OC)/24mA 

Ordering Notes: 
'Specify lens color code: 
R-Red A-Amber W-White 
G-Green S-Blue 

NON-ILLUMINATED (MOMENTARY ACTION) 

Type No . 
Shape Contact Enclosed Type (IP40) Oiltight Type (IP6S) 

Round SPDT AB6M·M1·' ABSM·M1p·' 
DPOT AB6M-M2·' AB6M·M2P·' 

Square SPDT AB6Q-M1-' AB6Q-M1P·' 
OPOT AB6Q-M2·* ABSQ·M2p·' 

Rectangular SPOT AB6H·MF AB6H·M1p·' 
DPOT AB6H-M2·' ABSH·M2p·' 

Ordering Notes: 
'Specify button color code: B-Black G-Green S-Blue 

R-Red W-White Y-Yellow 

LED PILOT LIGHTS - SEE SECTION 2450 

COMPLETE CATALOG INFORMATION: 800-538-8157, Ext. 844 (Outside CAl / 800-672-3470, Ext. 844 (In CAl 
PRICING & DELIVERY: 800-262-IDEC' CORPORATE ADDRESS: 1213 ELKO DRIVE, SUNNYVALE, CA 94089-2211 

EEM 1988 For manufacturers' sales offices, see yellow pages B-1725 



5100 SWITCHES 5100 

SWITCH LOCKS 
Illinois Lock CoInpany 

ELECTRICAL RATINGS 
4 AMPS @ 125 VAC 
2 AMPS @250VAC 
4 AMPS @ 28 vee 

~'AA 
f$l 
L:-,~~ . 

STANDARD & 20KVee ANTI-STATIC 
PROTECTION ROTARY SLIDE SWITCHES 

LQ9 

ELECTRICAL RATINGS 
4AMPS@125VAC 
2 AMPS@25OVAC 
4 AMPS @ 28 vee 

STANDARD & 20KVDC ANTI-5TATIC 
PROTECTION ROTARY SLIDE SWITCHES 

LQ14 
ELECTRICAL RATINGS 
4AMPS@125VAC 
2 AMPS@ 250 VAC 
4 AMPS@ 28 vee 

MAINTAINING MOMENTARY 

45" OPTION I 

FOR LOCK DIM'S, REFER TO LQ7. 

A Division of Tile Eastern Co. 

LQl 

ELECTRICAL RATINGS 
5AMPS@115VAC 
5AMPS@ 24VAC 

LQ20 

ELECTRICAL RATINGS 
4AMPS@125VAC 
2 AMPS@25OVAC 
4 AMPS @ 28 vee 

STANDARD & 20KVDC ANTI-STATIC 
PROTECTION ROTARY SLIDE SWITCHES 

S109 
ELECTRICAL RATINGS 
0.5OAMP@110VAC 
0.50 AMP@ 110 vee 

39 
64 

LQ13 
ELECTRICAL RATINGS 
4AMPS@125VAC 
2AMPS@25OVAC 
4 AMPS@ 28 vee 

ELECTRICAL RATINGS 
5AMPS@120VAC 
5 AMPS@ 124 vee 

STANDARD & 20KVee ANTI-STATIC 
PROTECTION ROTARY SLIDE SWITCHES 

LQ22 

150MA.@ 
28 VDC RESISTIVE 
l00MA.@ 
115 VAC RESISTIVE 

303 WEST HINTZ ROAD WHEELlNG,IL60090 PHONE(312)537-1800 TWX 910-651-0221 FACSIMILlE(312)537-1881 

8·1726 For manufacturers' sales offices, see yellow pages EEM 1988 



5100 SWITCHES 

SWITCHLOCKS 
Illinois Lock COlTJpany A Division of The Eastern Co. 

5204 
ELECTRICAL RATINGS 
4 AMPS @125VAC 
2 AMPS @250VAC 
4 AMPS @ 28 VDC 

LQ13CC 

ELECTRICAL RATINGS 
200 M.A. @ 28 VDC 
150 M.A.@115VAC 

STANDARD & 20KVDC ANTI-STATIC 
PROTECTION CENTER COMMON SWITCHES 

LQ18 

ELECTRICAL RATINGS 
20 AMPS @ 600 VAC 

LQ7CC .'~c" ,,1, 
ELECTRICAL RATINGS~· ...•.. .•..•. ~ •.... 

200M.A.@ 28VDC ., • 
150M.A.@115VAC " . ·'t. '. 

STANDARD & 20KVDC ANTI·STATIC 
PROTECTION CENTER COMMON SWITCHES 

LQ21 
ELECTRICAL RATINGS 

200 M.A. @ 28 VDC 
150M.A.@115VAC 

OR 

ELECTRICAL RATINGS 
4 AMPS@ 125 VAC 
2 AMPS @250 VAC 
4 AMPS @ 28 VDC 

'In.~ .' .... ~~NNECTOR ',f .. --.,~~~ 
L I-~ 

I ! nJ J T6 1~-1 ~~1;~---
STANDARD & 20KVDC ANTI·STATIC 
PROTECTION CENTER COMMON SWITCHES 

LQ14CC 
ELECTRICAL RATINGS 

200 M.A. @ 28 VDC 
150 M.A. @115VAC 

MAINTAINING MOMENTARY 

45· OPTION I 

UL & CSA LISTED CAM SWITCH FOR LOCK DIM'S, REFER TO LQ7CC 

LQ17ZZ 
ELECTRICAL RATINGS 
4 AMPS@125VAC 
2AMPS@250VAC 
4 AMPS @ 28 VDC 

STANDARD & 20KVDC ANTI·STATIC 
PROTECTION ROTARY SLIDE SWITCHES 

LQ17CC 

ELECTRICAL RATINGS 
2ooM.A.@ 28VDC 
150M.A.@115VAC 

STANDARD & 20KVDC ANTI·STATIC 
PROTECTION CENTER COMMON SWITCHES 

World's largest selection of 
switch locks for standard and 
OEM applications. Varying 
levels of security. Maintaining 
and momentary indexing, 
lengths starting at less than 1", 
milliamps to 20 AMPS, single 
and multiple poles, shorting 
and nonshorting contacts, static 
protection to 20 KVDC, quick 
connect, solderlug and PC ter
minals, L.E.D. indicator lights, 
custom wire harnessing, com
bination cam/switch lock. 

5100 

303 WEST HINTZ ROAD WHEELlNG,IL60090 PHONE(312)537-1800 TWX910-651-0221 FACSIMILlE(312)537-1881 
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5100 SWITCHES 5100 

THUMBWHEEL SWITCHES 
MODEL II IMLEC INDEXER 
PUSHBUTTON FRONT MOUNT 
The Imlec Indexer is a bi· 
directional push indexing 
front mount switch, ~." in 
width. Identical in size to 
our popular MF switches. 
With snap together banking 
and snap·in panel mounting. 
Pushbuttons above and be· 
low the legend a 1I0w the 
user to add or subtract from 
the count. 

These 10 or 16·position 
switches are available in all 
popular codes. 

MODEL MI MINI INDEXER 
PUSHBUTTON FRONT MOUNT 
The Mini Indexer is a bi· 
directional push indexing 
front mount switch. 0.30" in 
width. Similar to our Imlec 
Indexer but smaller in size. 
Features snap together bank· 
ing and snap·in panel mount· 
ing. Pushbuttons above and 
below the legend allow the 
user to add or subtract from 
the count. 

Available in most popular 
10·position codes. 

MODEL MF 
MINIATURE FRONT MOUNT 
The MF is our most popular, 
low cost, ~." wide Thumb· 
wheel Switch. Slim, attrac· 
tive, snap·in panel mounting 
requires no panel mounting 
hardware. 

Available in all popular 10 
and 16·position codes. Matte 
black finish on high impact 
moldings, with white legend 
on black wheel standard. 

DIMENSIONS IN INCHES (IN MILLIMETERS) DIMENSIONS IN INCHES (IN MILLIMETERS) DIMENSIONS IN INCHES (IN MILLIMETERS) 

"1 df" 1'," 
i DOD 0 ~~Ol i: ,(30.3)(30.5) 

10000 J ~_~ ___ j.=i_~=oL~ 
Lktg:At~ (~r-~ (J:16):~)' a -,- f'MELCUTtlUTfOIIIIIlfI..A 

cm"~T Ji~ ~::rJdth!t:c;;~~: 
. ~ =;::':k",,~hlaf 

--- l ----.; : : ~~~=;Jm~ 

MODEL TR 
THIN REAR MOUNT 
For applications that require 
a lot of switch in a sma II 
space, these ~." wide TR 
switches are ideal. Rear 
mount counterpart to our 
popular MF front mount 
switches. 

Available in most 10·posi. 
tion codes including DeCimal, 
BCD, BCD plus Complement 
and Complement only. 

1 u I.: 
~_~ __ J~4) 
I . 
1-----,--

~~ 
: ,'!~~) 

~----.J 
fl~4 I-JS?1 0.23 O.39i 

(5.8)(9.9) 

PANEL CUI OUT FORMULA 
l=W.N+C=Widlhof 

,utout 
w=WIdtll of module, i.e. 

switcllorbl .. kbodJ' 
.0> "= No. of moclules in bank 

C = WicltllofPlire1ldpl;llh!s 
+toIel1lnce=.l2S 

MODEL IF 
INTERMEDIATE FRONT MOUNT 
A rugged front mount switch 
with large digits, '/2" wide 
module. Snap·in front mount· 
ing hardware. Available in 
most popular 10 and 16· 
position codes. 

Matte black finish with 
white legends on black 
wheel standard. Gloss fnish, 
other wheel colors and leg· 
ends available. 

~u 1.22 El' CUT-OUT ~.o) 

1--,--1 

~ ~g 
... ~ 1.31 0.94 
(2.0) (33.3)--r-123.9)1 

l..j 0.410.541 
(10.2)(13.7) 

PANEl-CUT OUT FORMULA 
l =W.N+C=Wklttlof , .... 
W = :'1:...'1I1~~i-:r 

dilli.rplllte=.312 "=No. af modules In blnk 
C =WidtllolPlirendpliites 

+ lolerallCl!= 0.32 

MODEL IR 
INTERMEDIATE REAR MOUNT 
Rugged rear mount counter· 
part to our IF model, with 
large readable digits, 1/2" 
wide module. Available in 
most popular 10 and 16· 
position codes. 

Matte black finish with 
white legends on black wheel 
standard. Gray bodies, gloss 
finish, other wheel colors and 
legends available. 

DIMENSIONS IN INCHES (IN MILLIMETERS) DIMENSIONS IN INCHES (IN MILLIMETERS) DIMENSIONS IN INCHES (IN MILLIMETERS) 
O.16sn 

I~~~~~I or'~~ 
• &~r: M:)~\S:~ 

~EL ~.I 
OOT-OUT (211.3) 

'-

PMEL CUT OUT fOIINUlA 
t=W"M+C=WlOttIoi , .... 
W=WictHI 

~::; 
" .. Mo. of 
C =Widtlt 

Gl,.I" ~:¥,:.:::::.-= 
L:::.L .":~~!-!: 

+ lo6el1l 
a;'~7"!~ 

c ~ 111,,1111 <II po .. ... plltro + 1 ... _ 
_ ~ 0.39 

MODEL MR 
MINIATURE REAR MOUNT 
Popular rear mount switch, 1/2" wide module but lower pro· 
file than IR model. Available in matte black in most popu· 
lar lO·position codes including Decimal, BCD, and BCD plus 
Complements. 

DIMENSIONS IN INCHES (IN MILLIMETERS) 
0.12511 

~
l'2D) 

,+r~ l.1~5 
-=l,: (211.6) 

-L 

,;1lsTj-1-;';, 
(2UI i{lD.31 

-L ~ 0 ___ L.L 
1.25 0.89 

~l~ ::(31~~~~~; 
(6.9) (15.8) 

Pldf(L CUT OUT fORMUlA 
l =Wlfi+C='Hi6ttlot 

cutout 
W = Width of module, i.e. 

$wItch. b"n~ body or 
diwilierpllie=O.5 

If = Mo. of moclllle$ in bMlk 
C = WidltlC!fpairendplltes 

+ toleranee = 0.43 
SPECIFICATIONS 
ALL MODELS 
Contact Current: Contacts rated 2 amps ~ 115 VAC or 28 VDC non·switching; 

0.5 amps @ 28 VAC or DC switching. Minimum recommended switching current 
10 microamps @ 20 millivolts. 

HOW TO ORDER 

CODE NO. DESCRIPTION II MI 

·12 10 pas. Decimal 11·12 MI·12 
·12A 10 pos. Decimal Ext. Board 1I·12A MI·12A 
·13 10 pas. Decimal 2 pole 11·13 -
·18 10 pas. BCD Complement Only 11·18 MI·18 
·18A 10 pos. BCD Complement Only Ext. Board 11-18A MI·18A 
·21 10 pas. BCD 11·21 MI·21 
·21A 10 pas. BCD Ext. Board 1I·21A MI·2IA 
-22 10 pas. BCD and Complement 11·22 -
-22A 10 pas. BCD and Complement Ext. Board 1I·22A -
·55 16 pas. Decimal 0·15 or O·F 11·55 -
-56 16 pas. BCD 0·15 or O·F 11·56 -
·57 16 pas. BCD and Camp. 0-15 or O·F 11·57 -
-57A 16 pas. BCD and Camp. 0·15 or O·F Ext. Board 1I·57A -
·EP End Plates, Pair II·EP MI·EP 
·BB Blank Body II·BB MI·BB 
·DP Divider Plate - -
·BBH Blank Body with Decimal Point II·BBH MI·BBH 
·CN Connector 10 position only MCN·IO -
·HB Half Body - -
IH Banking Hardwade (insert no. of modules) - -
MFH Banking Hardwade (insert no. of modules) - -

Voltage: 200 volts max DC (within power rating) or RMS. 
Power: 24 watts max per switch with 12 watts max per energized output. 
Insulation Resistance: 1000 megohms between adjacent contacts at 250 C and 

20% relative humidity. 
Contact Resistance: 0.1 ohms initial and 0.2 ohms after life test at 25°C. 
Dielectric Strength: 500 VAC. 
Moldings: High impact acetate body in matte black, gloss black or gray finish; 

wheels are polycarbonate in black with white legends standard, white with 
black legends for lighted verSions, other colors available. 

Contact Material: Stator has 0.0001" hard gold over I oz. copper on glass fibre as 
MIL·P·13949GF. Rotor has Silver/gold alloy on beryllium copper. 

Life: 1,000,000 detents minimum either direction. 
Stops: Stops to limit switch to any position. 
Panel Thickness: J1." to %,". 
Operating Temperature: -2OOC to 70°C. Storage temperature: -40°C to 70°C. 
Shock: 100 G's, 6 MS. 

Vibration: IS G's to 70·2000 Hz. 

Humidity: 96 HRS, 95% relative. 
Options and Accessories Available: Extended Boards for diode suppressIOn; Ter· 

mination Pins; Stopping; Blank Bodies, Half Bodies; End Plates Divider Plates; 
Connectors; External LED lighting; Sea ling, etc. 

MF TR MR IF IR 

MF·12 TR·12 MR·12 IF·12 IR·12 
MF·12A TR·12A - IF·12A IR·12A 
MF·13 TR·13 MR·13 IF·13 IR·13 
MF·18 TR·18 - - -
MF-18A TR·lSA - - -
MF·21 TR·21 MR·21 IF·21 IR·21 
MF·2IA TR·2IA MR-2IA IF·21A IR·2IA 
MF·22 TR·22 MR-22 IF·22 IR·22 
MF-22A TR·22A MR-22A IF·22A IR·22A 
MF·55 - - IF·55 IR·55 
MF-56 - - IF·56 IR·56 
MF·57 - - IF·57 IR·57 
MF·57A - - IF·57A IR·57A 
MB·EP TR·EP MR·EP IF·EP IR·EP 
MF-BB TR·BB MR·BB IF·BB IR·BB 
MF·DP TR·DP MR·DP IF·DP IR·DP 
MF·BBH TR·BBH MR·BBH IF-BBH IR·BBH 
MCN·lO MCN·IO - ICN·IO ICN·IO 
- - - IF·HB IR-HB 
- - IH·( ) IH·( ) IH-( ) 
MFH·( ) MFH·( ) - -. -

INTER·MARKET INC. Dept. EM, 1946 Lehigh Avenue I Glenview. Illinois 60025 I (312) 729·5330 I 00-910-651·1997 
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SWITCHES 5100 

INTERNATIONAL RESOURCE SERVICES 
7782 N. W. 72nd AVE. • MIAMI, FLORIDA 33166 • TEL: (305) 884-2824 

11ff 1',4 

Other styles and sizes also available - Please call for samples and detailed specifications, 
Problem components? We can supply sourcing from the Far East! 
All dimensions shown in millimeters_ 

For manufacturers' sales offices, see yellow pages 

103 SPDT 
SLIDE 

SWITCH 

103J SPDT 
SLIDE 

SWITCH 

103P SPDT 
SLIDE 

SWITCH 

120K DPDT 
SLIDE 

SWITCH 

120C DPDT 
SLIDE 

SWITCH 

133 SP6T 
SLIDE 

SWITCH 

8-1729 



5100 

Keyswitches 

Description 
These switches are specially designed for 
keyboards building. They present a large choice 
of buttons shapes and colours. 

Mechanical Data 
Operating force 
Nominal travel 
Travel max. 

Electrical data 
Contact type 
Contact material 
Max. voltage 
Max. switching power 
Max. switching current 
Contact resistance 
Insulation resistance 
Bounce 
Life expectancy (operations) 

Climatic data 
Temperature range 
Wave or bath soldering 
Cleaning 

Note: N.O.: normally open 

SWITCHES 

KSA 
Short travel (0,3 m/m) miniature fully sealed 
keyswitch designed for automatic insertion at 
minimum center to center matrix of 7,62 m/m 
x 10,16 m/m. 

1,30 N ±25% 

O,3m/m 

Single pole single throw NO 
Ag 
50V DC 
1W 
50mA 
50mO 
>105 MO 
;;;;1 ms 
500,000 cycles 

-20°C + 75°C 
250°C + 5 °C/4sec 
Sealed against immersion in solvents 

~ -, 

....... -... 

sChadowITT 

06 
Single pole, momentary action normally open 
keyswitch. Strapped terminals allows XY 
coding. Integrated button, good tactile feed 
back. 

1,3 N 
O,8m/m 
O,8m/m 

Single pole single throw NO 
Ag 
35VDC 
350mW 
10mA 
:520 mO max 
100,000 MO 
5ms 
500,000 cycles 

-20°C +85°C 

ABS compatible solvents 

~ 

-F(lfy 
Liz-.l 

o 6 square 
button 

06 round 
button 

ITT Schadow Inc., 8081 Wallace Road, Eden Prairie, MN 55344 • 612/934-4400 

5100 

8·1730 For manufacturers' sales offices, see yellow pages EEM 1988 



5100 

Keyswitches 

DISC SERIES 
MO is a keyswitch module with momentary 
effect. It can be fitted with a button, thus 
becoming a complete keyswitch with short 
and good tactile feeling: the MOP. 

MO MOP 
2,4 N 2,4 N 
0,6 m/m 0,3 m/m 
0,9 m/m 0,5 m/m 

Single pole, single throw NO 
Ag' Au' 
100 V OC 100 V OC 
6W 3W 
100 mA 50 mA 
<10mn <15mn 
>105 Mn >105 Mn 

106 5x10' 

-25°C +70 °C 
235°C 5sec 

• MO performances, MOP life expectancy 
100.000 operations 

i 

SWITCHES 

DIGITAST 
Momentary keyswitch with change over 
contacts, many button shapes including double 
or triple tabular buttons. In option: 1 or 2 LEO 
buttons~ 

1,5 N 
1,5 m/m 
1,8 m/m 

SPOT 
Au 
24V 
240mW 
10mA 
~50mn 

1.103 Mn 

5 X 105 

-25°C to 85°C 

• Note: Push-push version in option 

~ 
SRK 

m~ 
~-17,1 

ST. 

C] 

5100 

sChadowITT 

DC61 
Momentary keyswitch for alphanumerical 
keyboards. Lowprofil (16,7 m/m). Push-push 
option and spacebar. 

0,7N 

3,2 m/m 

Single pole single throw NO 
Au 
30V DC 
1.5W 
50 mA 
150 mO max 
100 mO min @ 100 V 
<0,5ms Nom 
20 X 10' 

2s/235°C 

I-- 17.02 1 
II I 509LWMlf' 

7241 ~. 

~l~~r .. ~~ 
STANO OFF L :1T 

30,01' TYP~~ 

145 OIA -{-~-T 
PAD 

ITT Schadow Inc., 8081 Wallace Road, Eden Prairie, MN 55344 • 612/934-4400 

EEM 1988 For manufacturers' sales offices, see yellow pages B-1731 



5100 SWITCHES 

Push button switches 

Description 
ITT push buttons switches family offers the user 
a wide range of applications by its variety of 
construction, design and button styles. 

Mechanical Data 
Modules number 
Pitch between modules 
Travel max. 
Operating force 
Functions 

Electrical data 
Number of change overs 
Contact materials 
Switching voltage max. 
Switching current max. 
Switching power max. 
Contact resistance 
Dielectric strenght between contacts and 
between contacts and metallic parts 
Insulation resistance 
Life expectancy operations 

Climatic data 
Temperature range 
Wave or bath soldering 

Note: CIO = change over 

!::! 

FSeries 
These switches offer wide possibilities: 
- up to 10 change overs per module 
- frame up to 23 positions with 

5 different pitches 
- patented mechanical indicator buttons. 

1 to 23 
10-12,5-15-17,5-20 mlm 
4,7 mlm 
7 N for 2 CIO, 15 N 10 CIO 
Interlocking, interdependant 
Release key, push-push 

2 to 10 
Ag 
50V-
0,5A 
15W 
;;;;10mO 
1500V 
1500V 
1 X 109 0 min 
10' 

-20°C +70°C 

Au 
100V-
0,04 A 
300mW 
0520mO 

270°C/5sec. max. 

+------...... 

~ 
0U II II 

10~~' 

5100 

sChadowITT 

MLSeries 
ML Series offers the Design Engineer the latest 
in High Tech Front panel appearance with a 
wide variety of switching capabilities. The ML 
Series buttons can be used with LT, F, F Power 
and DC50 Series. 

FML 
1 to 10 
17,55 - 25 m/m 
4.7 m/m 
3N for 2 C/O, 4N for 4 C/O 

2 to 4 
Ag 
125 V AC 
OA5A 
15 W 
05 10 mQ 
1500 V 
1500 V 
2: 103 Q 
105 

.... p~ 
'" '6 

!::!+---.--

ITT Schadow Inc., 8081 Wallace Road, Eden Prairie. MN 55344. 612/934-4400 
8-1732 For manufacturers' sales offices, see yellow pages EEM 1988 



5100 

Power Switches 

Description 
ITT mains switches family can be used indi
vidually or together with ITT push buttons. 
All ITT mains switches responds to inter
national specifications. 

Mechanical data 
Total travel 
Operating force 

Electrical data 
Switching voltage max. 
Switching current max. 
Switching power max. (resistive) 
Surge current (peak) 
Dielectric strength between contacts 

and between contacts/ground 
Insulation resistance between contacts 

and between contacts/ground 
Auxiliary contact: 

max. voltage 
Switching current max. 
operating life 

Options 

Climatic data 
Operating temperature 

SWITCHES 

MSA 
The MSA is a bipolar push button mains switch. 
It withstands a peak current of BO A. MSA-ER is 
the electromagnetic release version. MSA 
present worldwide approvals. 

5,9 m/m 
<10N 

250 V-
4A 
1000W 
BOA 
1500 Vrms 
3000 Vrms 

103 MO 

24VDC 
100mA DC 
25.000 

Electromagnetic release, 
auxiliary momentary contacts 

-10°C +70°C 

5100 

sChadowITT 

NE15 
Mains switches compatible with F series 
ITT push buttons hold several specifica
tions approvals. Double pole double throw 
or single throw contacts with 2 c/o low cur
rents. 

4,7m/m 
;;;;7N 

250 V-
4A 
1000W 
24A 

1 X 10'2 0 
1 X 10'20 

30V 
0,5A 
10.000 

Auxiliary contacts 

-20°C to + 70 °C 

ITT Schadow Inc., 8081 Wallace Road, Eden Prairie, MN 55344 • 612/934-4400 
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INDEX BY PREFIX NUMBER 
PART NO./SERIES 

01-365 
01-7 
01-9 
05-1,2,4 
05-6 
05-7 
11 
14 
16 
18 
18 
22 
23 
26 
30 
34-50 
36 
39 
43 
44 
50 
50-21 
55 
60 
61 
65 
70 
71 
72 
76-1 
76-7 
78 
80 
86 
124 
150 
16X 
17X 

DESCRIPTION 

One-light bushing mount, MIL-22885 pushbutton 
One-light bushing mount pushbutton 
Pushbutton caps 
One-light snap-in pushbutton 
One-light snap-in pushbutton 
One-light power pushbutton 
Miniature, 10 Amp, double-break 
20 Amp, double-break 
Sub-miniature, 10.1 Amp, double-break 
Series SE 1022 slide voltage selector & power 
Sub-miniature, 7 Amp, double-break 
Miniature, 10 Amp, double-break 
Mini-Mike, miniature low-level slide 
Sub-miniature, double-pole, 8 Amp 
TO-5 rotary spasaver 
Tapit, miniature pushbutton 
Sub-miniature, triple-pole, 7.5 Amp 
LED miniature low-level pushbutton 
Economite line miniature slide 
Miniature Economite pushbutton 
One & two-light snap-in, panel mount pushbutton 
Power snap-in pushbutton 
Rocker adaptors 
Snap-dome pushbutton dataswitch 
Miniature PC mount pushbutton dataswitch 
Subminiature environment-free, 10 & 15 Amp 
Pushbutton bezel adapter 
Snap-action switch actuator 
Snap-action switch actuator 
Snap-action switch actuator 
Non-lighted pushbutton bushing mount 
Snap-action roller actuator 
Assorted lamps, plungers, caps for push buttons 
Pushbutton Series 05 subassemblies 
Mr. Clean, wave solderable miniature slide 
Panel indicators, 16X cutout 
Single-pole lighted & non-lighted rocker 
Double-pole & single-pole lighted & non-lighted rocker 

APPROVALS ~any of.lTW switches are available with 
international approvals and these are 
indicated with the following symbols: 

MIL 
Spec 

WARRANTY NOTICE 

PAGE NO. 

8-1735 
8-1735 
8-1735 
8-1739 
8-1739 
8-1739 
8-1744 
8-1743 
8-1742 
8-1740 
8-1743 
8-1744 
8-1740 
8-1742 
8-1739 
8-1738 
8-1742 
8-1737 
8-1740 
8-1738 
8-1735 
8-1735 
8-1741 
8-1736 
8-1738 
8-1745 
8-1735 
8-1744 
8-1744 
8-1742 

8-1743 
8-1735-1737-1739 
8-1739 
8-1740 
8-1741 
8-1741 
8-1741 

LIMITED WARRANTY: Seller's products are warranted for a period of three (3) years 
from date of shipment to be free from defects in material and workmanship, provided 
Buyer, within this warranty period, gives Seller written notice of any claim under this 
warranty and promptly returns the product prepaid in accordance with Seller's writ
ten authorization. Seller will, at its sole election thereafter, refund the purchase price 
or repairor ceplace such product found, under the terms ofthis warranty, to be defec
tive or not within Buyer's specifications. This warranty does not include, nor does 
Seller assume responsibility for, defects or damage caused by misuse, abuse, alter
ations, service or repair by others, or failure to properly maintain this product. 

part components supplied, designed and/or specified by the buyer. Warranty for 
components not manufactured by Seller shall only carry the warranty, if any, of that 
component supplier to the original purchaser. 

THIS WARRANTY IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESS 
OR IMPLIED, INCLUDING ANY WARRANTY OF MERCHANTABILITY OR FIT
NESS FOR A PARTICULAR PURPOSE. The remedies stated herein are exclusive 
remedies and Seller shall not be responsible or liable for any indirect, consequential 
or incidental damages or futher loss of any kind whatsoever. 
In no event, shall seller be responsible under this warranty for product failures relat
ing to electrical conductivity, where such failure is for reasons outside seller's control, 
including failures resulting from improper storage or use. 
Seller shall not be responsible for product failures resulting from malfunction of piece 

The products described in this catalog may be used in a variety of applications. All 
statements, technical information and recommendations are based on tests we 
believe to be reliable, buttheir accuracy or completeness is not guaranteed. Before 
using a product, Buyer should review applicable codes and standards such as U.L., 
NEMA, CSA, OSHA and others for recommended practices and safety standards in 
the proper use of the products, particularly where personal injury hazards may be 
present. If ITW Swrtches Engineering can assist you with your application problems 
we urge you to call upon us. However, Buyer shall determine suitabilrty ofthe product 
for his intended use and Buyer and User assume all risk and liability of every kind in 
connection with such use. Any other statement or recommendation shall not be 
binding or have any force unless in a separate written agreement signed by officers 
of Seller and Manufacturer. 
We reserve the right to modify designs in the course of improvements of the quality of 
our products or extending their field of application or to facilitate production, without 
prior notification. This does not commit us to replace earlier versions. 

© Illinois Tool Works Inc. 1988 

ITWSwitdles 6615 w. IRVING PARK ROAD • CHICAGO, IL 60634 
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SERIES 01 

01·365 

T 
31.8 

-L 
1.27 
.050 
~ 

.67 

BUTTONS/BEZELS/LAMPS 

Part Number Description 

01-921312 5/a" sqlred button 
01-921411 3/4" sq/white button 
01-921412 3/4" sq/red button 
01-921413 3/4" sqlgreen button 
01-941411 3/4" rd/white button 
01-951911 7/a X l1fa/white button 
01-951912 7/a X l1fa/red button 
70-2150 Bezel adapter 
80-040028 Flange base lamp 
80-040031 Flange base lamp 
80-701319 Flat black bezel 
80-701320 Silver bezel 

SERIES 50 

15.0 

~ 
'(('7.,. / 

. 1.5 

.06 

01·700 

SWITCHES 

Part Number 

01-365230 
01-365630 
01-700152 
01-700155 
01-768210 
01-768610 

['M[.[ Inches 

BUTTONS SWITCHES 

Part No. Switch Type Color Part No. 

50-51Cl0G Square Green 
50-51Cl0K Square Black 
50-51Cl0R Square Red 
50-51 FlOG Rectangular Green 
50-51Fl0R Rectangular Red 

50-21 BBA2AA 
50-21 CBA2AD 
50-21CBA2BA 
50-21FBA2AA 

15.5 
.61 

01·768 

Bushing 

5/8 
5/8 

'5/32 
'5/32 
5/a 
5/a 

Lamp Type 

None 
Incandescent 
Incandescent 
Incandescent 

T 
31.75 

~ 
22.4 
.88 

-~-

Millimeters 
Inches 

FEATURES 
• Momentary or Maintained 
.1 or 2 poles 
• Form C or Form Z 
• Gold or Silver contacts 
• .110 quick connect terminals 
• Illumination: LED, T-H'4 flange or screw 

base incandescent lamp 
• Bushing size: '5/32" or 5/a" 
• Ratings: UL-l0.l amps at 125/250 VAC 

CSA-l0.0 amps at 125 VAC 
• Series 01-3: Metal bushing and bracket 

assembly 
• Series 01-7: One-piece plastic housing 
• Assortment of lens cap styles and colors 
• Bezel adapter and dress nuts available 
• Versions available to meet the 

requirements of MIL-S-22885/27 

Lamp Type Contacts Ckty/Action 

Flange 
Flange 
Red/LED 
Red/LED 
Flange 
Flange 

1.5 
.06 

Style 

Square 
Square 
Square 

Silver 2P Form Z/Main. 
Silver 2P Form/Z Mom. 
Silver lP Form Z/Mom. 
Silver 2P Form ZlMain. 
Silver 2P Form C/Main. 
Silver 2P Form C/Mom. 

FEATURES 
• Electromechanical and solid state 
• Square, rectangular and indicator only 

versions 
• LED or T-13/4 wedge base incandescent 

lamp 
• Circuitry options: SPDT or DPDT 
• Gold or silver contacts 
• Momentary or maintained action 
• Terminals: .110 quick connect or .025 x 

.025 PC board 
• Panel cutouts: Square-.750"; 

Rectangular-.750" x 1.141" 
• Ratings: UL Recognized File No. E27957 

CSA Certified File No. LR42096 
• Three button heights available-.19", 

.32" , & .43" high (above front panel) 
• Variety of button caps: transmitted color, 

insertable legend, dead front, projected 
color and two-color rectangular buttons 
are available. 

• Variety of button cap colors 
• Two-light rectangular switch available 
• Optional center and end barriers 

Terminal Circuitry/ Action 

.110 QC SPDT Silver/Momentary 

.110 QC DPDT Silver/Maintained 

.110 QC SPDT Gold/Momentary 
Rectangular .110 QC SPDT Silver/Momentary 

ITWSwitclles 6615 w. IRVING PARK ROAD • CHICAGO, IL 60634 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1735 



SERIES 60 DATASWITCH 

H -...§..Ol'. 
.2' OT 
16 

, l SWITCH WITH 
ROUND BUTTON 

o 

Millimeters 
Inches 

f 
18 
T1 

J_L'-i ~!nrr-..:..ut' 

~-.-... 0'5 1_T 
.48 

-L 
1+--2.,.8 ---I 
I .~~ I 

L:=::JT l'----,-"11\ 18.5 
, ,I II' .73 

~ ____ L~ ::: I 
, 1,- -I ---L-- ~.t'~- - f 
9.9..l 
T9 

SERIES 60 PUSHBUTTON KIT 
The ITW Switches Series 60 Pushbutton Kit is now 
available. This kit includes 66 switches (2 styles), 144 caps 
(all colors and sizes) and 60 LED supports which lets you 
build all possible Series 60 combinations. 

No tools needed-all parts snap together quickly! 

To order: 60-KIT 

FEATURES: 
• Circuitry: SPST-NO momentary 
• PCB terminals 
• Switch is .39" square 
• Square and rectangular buttons; variety of colors 
• Designed for flow soldering and automatic cleaning. Solvents 

must be compatible with 'ABS' and glass-loaded 'Noryl'. 
• Legends can be engraved or printed onto switch tops 
• Contact Rating: 20 ma-35 VDC 

SWITCHES/LED SUPPORT/BUTTONS 

Part No. Description 

60-1000 Switch/rectangular button 
60-2000 Switch/round button 
60-3000 LED support 
60-4001 Button/square -
60-4002 Button/square -
60-4003 Button/square -
60-4004 Button/square -
60-4006 Button/square -
60-4011 Button/rectangular-
60-4012 Button/rectangular-
60-4014 Button/rectangular-

- Button caps fit on 60-1000 SWitch 

LED SUPPORT 

RECTANGULAR 
CAP 

Color 

-
-
-

Black 
Red 
Green 
Light Grey 
Blue 
Black 
Red 
Light Grey 

ITWSwitches 6615 w. IRVING PARK ROAD • CHICAGO, IL 60634 
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SERIES 39 LED MINIATURE 
STANDARD SWITCH 
9.6 

Millimeters 
Inches 

KEVCAP SWITCH 
9.7 SO 

.125 

KEY CAP STYLE BUTTONS SWITCHES , 
Part No. Lighted Color 

80-390101 Yes' White Part No. Lighted 
80-390102 Yes' Light Grey 
80-390103 Yes' Dark Grey 
80-390105 No White 
80-390106 No Light Grey 
80-390107 No Dark Grey 

39-12101 Yes' 
39-12111 Yes' 
39-12113 Yes' 
39-12114 Yes' 
39-12201 Yes 

'Requires light pipe-PIN 80-390100 39-12211 Yes 

PANEL CUTOUT RECOMMENDATIONS 
39-12312 Yes 
39-12413 Yes 

~7J:'08S0' 
.312 .003 

10.0~MIN. 
.390 .003 

39-12502 No 
39-12503 No 
39-12509 No 
39-13211 Yes 
39-22100 Yes 
39-22500 No 

OlOF SWITCH OlOF SWITCH 39-23100 Yes 

Color 

Clear 
Red 
Green 
Smoke 
Clear 
Red 
Green 
Yellow 
White 
Red 
Black 
Red 

-
-
-

FEATURES: 
• Circuitry: SPST-NO-DB 
• Momentary or maintained 
• Bifurcated silver plated contacts 
• Available in LED, lighted, non-lighted and 

indicator only versions 
• Button styles: Standard-lighted & 

non-lighted; Keycap: Square-lighted and 
non-lighted; Rectangular-non-lighted 

• Variety of colored lens and keycaps 
• Standard or Hi-brite LED's 
• Connector mounting options: 

39-800001-ln-line mount; 
39-800002-Right-angle mount 

• Electrical Rating: .25 amp @ 30 VDC 
max. RES 

Button 

Style Switch Action 

Standard Momentary 
Standard Momentary 
Standard Momentary 
Standard Momentary 
Standard Momentary 
Standard Momentary 
Standard Momentary 
Standard Momentary 
Standard Momentary 
Standard Momentary 
Standard Momentary 
Standard Maintained 
Keycap Momentary 
Keycap Momentary 
Keycap Maintained 

Maximum panel thickness: 1.78 
.070 

* LED not included-LED support P/N-80-390003 supplied in bulk 

SQUARE KEVCAP RECTANGULAR KEVCAPS 
7.9 

~ 5.3 

.l. j.. 21 01 

~9;5_ ~~ .3750. ,_ 
light pipe .25 

.I (for lighted T 
keycap on Iy) 

0-,1 D~ 
T t 

SERIES 39 PUSHBUTTON KIT 
Now available is the ITW Switches SERIES 39 
PUSHBUTTON KIT. This kit is filled with over 300 Series 39 
switches, buttons, keycaps, light pipes, connectors to 
build hundreds of Series 39 switch combinations. With 
this kit, you can build the switch you need immediately. 

To order: 39-KIT 

Millimeters 
Inches 

D!J.: 
.43 

~ 

ITWSwitches 6615 w. IRVING PARK ROAD • CHICAGO, IL 60634 
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SERIES 61 MINIATURE PC MOUNT DATA SWITCH 
FEATURES TECHNICAL DATA 

~ . • Infinite flexibility of keytop styles 
/ ~ ./ • 11 colors as standard 

1.~~O/"'17.3 • Unique light pipe design 

~ 68. Tactile feel 
. "-_.-. Short travel 

Button - • Momentary or alternate 
Travel 3.0 ~ • Anti-static windows (up to 15KV protection) 

.120 Max. • Gold or silver contacts 
ContactT • Gamma style button cap also available 
Travel 1.5 

.06 

millimeters 
inches 

The above dimensions are for 11/2 station keycaps. 
For single station keycap substitute 12.3 for 17.3 

.48 .68 

LED SPECIFICATIONS 

Color 
Typical Ratings 

Forward Voltage (v) @ 20 mA 
Intensity (mcd) @ 10mA 

Forward Current (mA) 
Reverse Voltage (v) 

CONTACT ARRANGEMENT SPOT 

Travel ,;;3mm1.12 in. 
Housing and key lop material ABS or Polyester 
Contact Material Brass + Ni + Ag or Au 
Operating Life - momentary 3,000,000 cycles 
Operating Life - Alternate 500,000 cycles 
Temperature range -25 + 85°C/-13° + 185°F 

ALPHA 

Red Green Yellow 

1.7 2.2 2.2 
0.8 5.5 2.5 
40 30 20 
5 5 5 

Momentary Alternate Momentary Alternate 

Gold Silver Gold Silver Gold Silver Gold Silver 

B 61-101XXOO 61-301XXOO 61-201XXOO 61-401XXOO E3 61-1A2XXOY' 61-3A2XXOY' 61-2A2XXOY' 61-4A2XXOY' 

B 61-102XXOO 61-302XXOO 61·202XXOO 61·402XXOO :J 61·105XXY'Y' 61·305XXY' Y' 61·205XXY'Y' 61-405XXY'Y' 

B 61·1A1XXOY' 61·3A1XXOY' 61·2A1XXOY' 61·4A 1 XXOY' I!~I 61-106XXY'Y' 61·306XXY'Y' 61·206XXY'Y' 61·406XXY'Y' 
b=,. 

ORDERING INFORMATION 
KEY CAP COLORS 
Where XX 
~O-Red 

01-0range 
02-Green 

03-Blue 
04-Black 
OS-Yellow 
06 - Light Grey 

07 - Dark Grey 
OB-White 
09-Brown 
10-Beige 

LEOS 
(Left Position) 
WhereY' 
O-NoLED 
l-Red 
2-Green 
3-Yellow 

SERIES TO-5 MINIATURE, SERIES 34 TAPITTM 
SERIES 44 ECONOMITE@ 

SERIES TO-S 
-I 7 

0.6 
.025 
TYP. 

Part No. 

034-440-002 
034·500-002 
034-550-001 
034-550-006 
034-550-010 
034-550-015 
044-111-011 
044-111-021 

Switch Type 

TO-5 
Tapit 
TO-5 
TO-5 
TO-5 
TO-5 

Economite 
Economite 

SERIES 34-TAPlpM 

millimeters 
inches 

SERIES 44-ECONOMITE® 

1.0 x .06 
.04 x .06 

Mounting Button Height Button Color 

PC .50" Black 
PC .09" Black 
PC .06" Black 
PC .25" Black 
PC .38" Black 
PC .19" Black 

Panel - Black 
Panel - Red 

(Right or center position) 
WhereY' 
O-No LED 
l-Red 
2-Green 
3-Yellow 

FEATURES: 
SERIES TO-S MINIATURE PCB MOUNT 
• Circuit: SPST-NO momentary 
• Gold contacts • PCB mount 
• Life expectancy: in excess of 1,000,000 

actuations 
• Optional panel mounted version with 

threaded bushing available 
• Wide range of actuator lengths and colors 
• Optional vinyl protective boot 
• Temperature range: - 30°C to + 65°C 
• Contact Rating: 100 ma 125 VAC 
SERIES 34 MINIATURE TAPlpM PCB 
• Circuit: SPST-NO & SPST-NC Form "Z" 

alternate circuits 
• Gold contacts • PCB mount 
• Life expectancy: 5,000,000 actuations 
• Other button colors and lengths available 
• Temperature range: - 40°C to + 100°C 
• Contact Rating: 100 ma 125 VAC 
SERIES 44 MINIATURE ECONOMITE@ 
• Contact combinations: SPST-NO & 

SPST-NC 
• Silver or gold contacts 
• Life expectancy: 50,000 actuations 
• Button colors-black, red, green 
• Mounts: 9132" diameter panel hole 
• Temperature range: - 30°C to + 68°C 
• Contact Rating: Silver-1 amp @ 125 

VAC 
Gold-500 ma @ 125 VAC 

ITWSwitches 6615 W. IRVING PARK ROAD • CHICAGO, IL 60634 
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SERIES OS, 05-6, 05-7 
FEATURES 
• Single and double pole 
• Momentary and maintained action 
• Contacts are silver plated 
• 05 & 05-6: Lighted, non-lighted & indicator only versions. LED or T-13f4 wedge base 

incandescent lamp 
05-7: T-13f4 flange base incandescent, non-lighted and neon versions 

• 05 & 05-6: .110 quick disconnect or PC board terminals 
".~ D -----: 05-7: .187 quick disconnect/solder terminals 
." ,'" : • Circuitry options: 

L ____ J 05-SPST-NO, SPDT, DPST-NO 
f ~:.:,: 1 05-6-SPST-NO, DPST-NO, DPDT 

05-7-DPST-NO, SPST-NO 
• Options include: variety of colored lens caps, insertable legend buttons, hot stamping and 

pad printing, lens barriers 

20.3 SO.15.7 SO. 
.62 

• Ratings: 
05 -1 amp RES, 125 VAC, UL Recognized and CSA Certified 10 MA @ 5VDC 
05-6-1 or 3 amps @ 125 VAC max., UL Recognized 

Millimeters 
Inches 

.25 

-I-~~~ 

I I 
: I 
I I 

_L ___ ....J 
·"'~D 7!iO±.OO5 

L 
1'9.\* 13 
t---,750t_OOS ·1· 

pas 

·1 

SERIES TO-5 SPASAVER 
ROTARY 

Millimeters 

J-8. Inches 

, 

06-7-10 amps @ 125/250 VAC, UL Recognized File No. E27957 and CSA Certified 
LR16388-27 

SWITCHES 
Part No. Lamp Type Terminal Circuitry/Action 

05·115 Incandescent . 110aC SPST·NO/Mom . 
05·135 Incandescent . 110aC SPOT/Mom . 
05·145 Incandescent .110aC SPOT/Main!. 
05-165 Incandescent PCB SPST-NO/Mom. 
05-185 Incandescent PCB SPOT/Mom. 
05-215 None .110aC SPST-NO/Mom. 
05-265 None PCB SPST-NO/Mom. 
05-46501 Red LED PCB SPST-NO/Mom. 
05-62115 None . 110aC SPST-NO/Mom . 
05-62125 Incandescent . 110aC SPST-NO/Mom . 
05-65125 Incandescent PCB SPST-NO/Mom. 
05-712008 Incandescent . 187aC OPST-NO/Mom . 
05-722008 Incandescent .187aC OPST-NO/Main!. 

BUTTONS 
Part No. Lamp Type Color Part No. Lamp Type Color 

80-050007 Incandescent White 80-050603 Incandescent Red 
80-050008 Incandescent Red 80-050604 Incandescent Green 
80-050009 Incandescent Green 80-050605 Incandescent Blue 
80-050011 Incandescent Yellow 80-050606 Incandescent Yellow 
86-050011 LED White 80-057014 Incandescent Red 
80-050012 Incandescent Amber 80-057015 Incandescent Green 
80-050014 Incandescent Clear 80-050111 N/A White insert 
86-050017 LED Black 80-050112 N/A Red insert 
80-050602 Incandesncent White 80-050113 N/A Green insert 

FEATURES 
• Subminiature package size (.36" diameter) 
• Up to 8 positions at 45 0 indexing, 1 pole 
• Low energy switch contacts (gold over nickel plating) 
• Glass to metal sealed header 
·0.025" PC terminals on 0.200" bolt circle 
• Shaft diameter 0.170" with flat and slot 
• Shaft length 0.31" or 0.44" from PC board 
• Contact rating: 500 ma @ 125 VAC 
• Life expectancy: in excess of 10,000 operations 
• Options available: Vinyl protective boot and plastic knob 

Part No. Positions Shaft Length" Part No. Positions Shaft Length" 

030-222-005 2 .05" 030-404-018 4 .18" 
030-303-005 3 .05" 030-505-005 5 .05" 
030-303-018 3 .18" 030-707-005 7 .05" 
030-404-005 4 .05" 030-808-005 8 .05" 

"Shaft length measures with no bushing. With bushing .30" actuator is flush with top of bushing. 

ITWSwitches 6615 W. IRVING PARK ROAD. CHICAGO, IL 60634 
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MINI MIKETM 
Miniature Snap-Action Slide 

.09 2.3 

Inches 
Millimeters 

MR. CLEAN® 
Wave Solderable, Miniature Slide 

.15SQ.~ 

.09 TRAVEL 2.3 --.-
.24 

~ 

Inches 
Millimeters 

ECONOMITE® 
M'n." .. ,.Ud. ~~.'7~1;\y\ .22 

.24 5.6 
6.l--±--. 

Inches 
Millimeters 

SERIES SE 
Line Voltage Selector 

1.615 

Inches 
Millimeters 

I'MI ~ I@I 

.650 

® ICEE241 

FEATURES 
• Available in SPST, SPDT, DPDT, Form Z circuits 
• Contacts are hard gold over barrier 
• Terminal types-straight, "T", right-angle, PC, standoff PC 
• Various actuator lengths 
• Some versions UL recognized 
• Available button heights from .10 to .50 
• Custom actuators, terminals, button colors and hot stamping available 
• Temperature range: - 40°C to + 100°C 

Part No. Circuit Mount Height Color 

023·020-002 OPOT PC 
023-020-003 SPOT PC 
023-021-008 SPOT PC .14 Black 
023-021-017 SPST Panel .20 Black 
023-021-031 SPST PC .20 Black 
023-021-040 SPST PC .20 Black 
023-021-105 SPOT PC .20 Black 
023-021-112 SPOT Panel .20 Black 
023-021-113 OPOT Panel .20 Black 
023-021-114 OPOT PC .20 Black 
023-021-304 FormZ PC .14 Black 
029-000-009 SPST PC .20 Black 

FEATURES 
• Surface mount version available 
• Low cost 
• Anti-contamination design 
• Unique 2-piece assembly 
• Gold contacts 
• Insert molded base 
• Standard configurations: SPST, SPDT, DPST, DPDT, Form Z 
• Life expectancy (mechanical): 10,000 actuations 
• Temperature range: - 40°C to + 100°C 

Part No. 

124-240-020 
124-440-020 

HOW IT WORKS 

Circuit 

SPOT 
OPOT 

Terminal 

PC 
PC 

Rating 

250 ma @ 9 VOC 
250ma@ 9VOC 
0.5 amp @ 125 VAC/75 VOC 
1 amp @ 125 VAC 
1 amp @ 125 VAC 
1 amp @ 125 VAC 
250 ma @ 30 VOC 
250 ma @ 30 VDC 
100 ma @ 125 VAC 
100 ma @ 125 VAC 
500 ma @ 125 VAC 
250 rna @ 30 VOC/125 VAC 

Rating 

250 ma @ 125 VAC 
250 ma @ 125 VAC 

Insert lower base half into P.C. board by hand or with automatic insertion equipment. Then wave solder 
same as other components on board. Clean board in standard manner to remove excess flux. 

Afler board is cleaned and dried - simply snap the clean uncontaminated upper switch half in place - by 
hand. No tools, special equipment or orientation needed. 

FEATURES 
• Available in SPDT, SP 3-position, DPDT, DP 4-position circuits 
• Choice of actuators and terminals 
• Silver plated contacts standard 
• Rating: 125 VAC, 12 VDC resistive 

Part No. Circuit Current Mounting 

043-000-121 SPOT 0.5 amp Panel 
043-000-132 SP 3 pas 0.3 amp PC 
043-200-227 OPOT 0.5 amp PC side 
043-901-121 SPOT 0.5 amp PC 

FEATURES 
• Variety of terminals 

Contacts 

Silver plated 
Silver plated 
Silver plated 
Silver plated 

• Top of flush handle stamped to indicate which voltage is selected; various markings available 
• Electrical Life: 10,000 cycles 
• Handle Height: Flush or "/32 
• International Approvals: UL-CSA-VDE-SEV Designed to meet requirements of CEE 

Publication 24 and the IEC 
• Contact Ratings: UL, CSA & SEV-10 amp 125 VAC; 5 amp 250 VAC 

VDE-4A 125 V - 2 (0.5)A 250V - T85 

Part No. Terminals Dimensions 

18-000-0016 Soider 1.615L x .650W x .625H 
18-000-0017 Solder 1.615L x .650W x .625H 
18-000-0019 Right-angle 1.030L x .650W x .625H 
18-000-0022 PC 1.030L x .650W x .625H 
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SERIES 16X 
Single Pole Lighted 
and Non-Lighted 

;--1.185 ± .010 
30.1 

-r-----
.55 

14.0 

--:C 

SERIES 17X 
Double-Pole and Single-Pole 
Lighted and Non-Lighted 

SERIES 150 
Panel Indicator 
Lights 

Inches 

Millimeters 

ADAPTOR ~==iI~ 
63 

16.0 

Inches 
Millimeters 

I .11 

I I£B 

450(4~~ 
28.4 4.1 

FEATURES 
• Snaps into panels from .015" (0.4) to .125" (3.2) thick 
• Recommended cutout: .48" (12.2) x 1.08" (27.4) 
• Wide range of circuits, some VDE approved 
• Variety of incandescent and neon lamps 
• Terminal options-quick connect and solder lugs 
• Variety of colors; including custom 
• Matte or gloss finish • Hot stamping & metal bezels 
• Matching panel lights available • Paddle versions available; non-lighted only 
• Ratings: UL Recognized and CSA Approved 

161 Series: lOA, 1/2 HP, 125 VAC; 8A, 1/2 HP, 250 VAC, lOA, 28 VDC 
162 Series: 12A, 1/2 HP, 125 VAC; lOA, 1/2 HP, 250 VAC, 12A, 28 VDC 
163 Series: 16A, 3(4 HP, 125 VAC; 12A, 3(4 HP, 250 VAC, 16A, 28 VDC 

Color Lighted or 

3 POSITION 1--:-c::-:;-;:=-=--+---="'-=--+--""""~-+-----.,,:;---c--+---;c=~---Ic----,,,,"-=----1 
ONLY 

Part No. Rating Rocker Case Circuit Non-Lighted 

161-009-009 10A White Black SPST Non 

Inches 

Millimeters 

t..--

025 ± .010 
26.0 

Inches 

Millimeters 

O J" 
28.2 

~1.27 J1 
r --32.3~ 

161-009-029 10A White Black SPOT Non 
161-029-004 10A Red Black SPST Lighted 
161-029-006 10A Red Black SPST Lighted 
161-029-009 10A Red Black SPST Non 
161-049-006 10A Amber Black SPST Lighted 
161-099-009 10A Black Black SPST Non 
161-099-019 10A Black Black SPST No mom. Non 
161-099-029 10A Black Black SPOT Non 
161-099-049 10A Black Black SPOT3 pos. Non 
163-029-006 16A Red Black SPST Lighted 
163-049-006 16A Amber Black SPST Lighted 
163-099-009 16A Black Black SPST Non 

FEATURES 
• Snaps into panels from 0.15" (0.4) to .125" (3.2) thick 
• Recommended cutout: .880" + .005/- .000 (22.4) x 1.080" ± .005 (27.4) 
• Wide range of circuits, some VDE approved 
• Variety of incandescent and neon lamps 
• Terminal options-quick connect and solder lugs 
• Variety of colors; including custom • Hot stamping & metal bezels 
• Matching panel lights available • Paddle versions available; non-lighted only 
• Ratings: UL Recognized and CSA Approved 

171 Series: lOA, '12 HP, 125 VAC; 8A, '12 HP, 250 VAC, lOA, 28 VDC 
172 Series: 12A, '12 HP, 125 VAC; lOA, '12 HP, 250 VAC, 12A, 28 VDC 
173 Series: 16A, 3(4 HP, 125 VAC; 12A, 3(4 HP, 250 VAC, 16A, 28 VDC 

Color 

Part No. Rating Rocker Case Circuit 
171-009-109 10A White Black SPST 
171-029-106 10A Red Black OPST 
171-029-109 10A Red Black SPST 
171-029-306 10A Red Black OPST 
171-099-109 lOA Black Black SPST 
171-099-129 10A Black Black SPOT 
173-099-109 16A Black Black SPST 

These indicators matches the 16X and 17X series rocker and paddle switches. 
Features for the panel indicators are the same as the 16X and 17X series. 

Color 

Part No. Terminal Lens Case 

150-009-109 Slip-on White Black 
150-029-109 Slip-on Red Black 
150-049-109 Slip-on Amber Black 

Lighted or 
Non-Lighted 

Non 
Lighted 

Non 
Lighted 

Non 
Non 
Non 

Lamp 

125V neon 
125V neon 
125V neon 

The adaptor bezel allows our rocker and paddle switches and our 150 indicator lights to fit 
standard .550 x 1.125 and 1.000 x 1.125 panel cutouts. 

Part No. 

55-001-659 
55-001-719 

Color 

Black 
Black 

Cutout 

.550 x 1.125 
1.000 x 1.125 

IT~Switches 6615 w. IRVING PARK ROAD • CHICAGO, IL 60634 

EEM 1988 For manufacturers' sales offices, see yellow pages 



TYPE 16 FEATURES 

6.4 
• Features the Butterfly® double-break momentary mechanism 
• Wide variety of terminal configurations and styles 
• Gold plated or silver contacts standard 
• Variety of actuators available 
• Ratings: UL Recognized at 10.1 Amps @ 125/250 VAC; CSA Certified at 10.1 Amps @ 

125/250 VAC 
• 16-188051 meets requirements of MS25476-1; 16-388051 meets requirements of 

MS27217-2; 16-488051 meets requirements of MS27217-1 

ELECTRICAL RATINGS @ 28 VDC 
Sea Level 70,000 Feet Pretravel: .050 max. 

Overtravel: .012 min. 
FormC Res. 10 
2 Circuit Ind .• 3 

Lamp 3 

10 
1.5 
-

Operating Force:5 oz. + 3 oz. - 2 oz. 
Release Force: 2 oz. min. 

FormZ Res. 10 Amps 10Amps 
Movement Differential: .020 ± .005 
Movement Differential 

I'MI ~ I ~~~ I 
SPECIFICATIONS 

Part Temperature 
Number Circuit Index 
16-104 To 275 Q F Ambient 
16-10401 SPOT 

Millimeters 
Inches 

Contacts 
Fine Gold 

Silver Plated 
X 

X 
16-1042 FermZ To 400°F Ambient<D X 
16-114 To 275°F Ambient X 
16-188051 Ref. MS 25476-1 X 

2 Circuit Ind .• 5 Amps 
Lamp 3Amps 

'UR = .026 

Contacts 

Part Temperature Fine Gold 
Number Circuit Index Silver Plated 

16-204 SPOT To 275°F Ambient X 
16-304 Forml To 275°F Ambient X 
16-388051 Ref. MS 27217-2 X 

SPOT 16-403 Forme To 275 Q F Ambient X 

TYPE 26 FEATURES TYPE 36 
• OPOT (Form ZZ) contact arrangement 
• Provides the option of controlling up to 

4 isolated circuits 
• May be wired externally to provide two 

commons to form standard OPOT (Form 
CC) switch 

• Standard contacts are fine silver or gold 
plated 

~ • End or side solder terminals 
29_5. Variety of actuators available 
1.16. Ratings: UL Recognized File No. E27957 

[j)J~ 8 Amps @ 125/250 VAC 75-80% PF 'M rpeclL rMllimeters. 26-888051 and 26-988051 meets 
Inches requirements of MIL-S-8805/77 

MECHANICAL CHARACTERISTICS 
Pretravel: .050 max. Overtravel: .012 min. Operating Force: 12 ± 4 oz. 
Release Force: 5 oz. min. Movement Differential: .020 + .010 - .005 

Contact 
Part No_ Circuitry Simultaneity Material Terminal 
26-804 Simultaneous .. Silver End Solder 
26-804010 OPDT-DB (Form ZZ) Non-Simultaneous Silver End Solder 
26-904 Simultaneous .. Silver Side Solder 
26-988051 Ref. M 8805/77-002 Gold Plated Side Solder 

6.4 

Mllimeters 
-Inches ~ 

Circuitry 

2 Amps Type 16-403 Only: .012 ± .005 
-

Contacts 

Part Temperature Fine Gold 
Number Circuit Index Silver Plated 
16-404 To 275°F Ambient X 
16-40401 SPOT 
16-4042 FermZ To 400°F Ambient X 
16-488051 Ref. MS 27217-1 

SPDT 16-504 FormZ To 275°F Ambient X 

FEATURES 
• Uses three momentary double-break 

Butterly® switching mechanisms; 
3POT-OB Form ZZZ 

X 

X 

• Standard contacts are fine silver or gold 
plated 

• End or side solder terminals 
• Variety of actuators available 
• Ratings: UL Recognized File No. 

E27957 7_5 Amps @ 125/250 
VAC 75-80% PF 

• Meets requirements of MIL-S-8805/78 

MECHANICAL CHARACTERISTICS 
Pretravel: .050 max. 
Overtravel: .012 min_ 
Operating Force: 16 ± 4 oz. 
Release Force: 4 oz. min. 
Movement Differential: .020 ± _010 

Simultaneity 
Simultaneous * 
Simultaneous .. 

'Wlthrn .004" of plunger travel 'Within .004" of plunger travel 

ACTUATORS 
Actuator PIN Switch Oper. Release Movement 

& Style Series Force Force Pretravel Over·travel Dill_ 

76-1200 16 40z max 1 oz min .125 max .025 min .045 ± .011 
Roller Lever 26 8 oz max 11120zmin .130 max .026 min .054 ± .022 

36 12 oz max 11/2.ozmin .125 max .025 min .055 ±.022 
76-1210 16 2.5 oz max 10zmin .125 max .025 min .047 ±.013 
Lever 26 7 oz max 20z min .155 max .025 min .065 max 

36 9 oz max 20z min .155 max .025 min .065 max 
76-1220 16 5 + 30z 20z min .050 max .023 min .020 ±.005 

Short Roller - 20z min 
Lever 26 16 oz max Soz min .050 max .012 min .020 + .010 

-.005 
36 16 ±40z 40z min .050 max .012min .020 + .010 

-.005 
76-1420 16 1.5 oz max 10 grams min .312 max .080 min .135 ±.035 

Long Lever 26 21120Z max 1/2 oz min .450 max .030 min .200 max 
36 31120Z max 1f20Z min .450 max .030 min .200 max 

NOTE: Charactenstrcs may vary depending on type of baSIC swrtch used in assembly 

ITWSwitches 6615 w. IRVING PARK ROAD • CHICAGO, IL 60634 

8·1742 For manufacturers' sales offices, see yellow pages EEM 1988 



TYPE 18 FEATURES 

Sub-Miniature, 7 Amp 
Double-Break "A" I 

• Single-pole, double-break 
• Utilizes Butterfly® double-break mechanism 
• Gold plated contacts, solder lug or PC terminals are standard 

Millimeters 
Inches 

• 18-488051 meets requirements of MIL-S-8805/78 
• Ratings: UL Recognized File No. E27957, 7 Amps 125/250 VAC .75-80% PF 

CHARACTERISTICS 
"If' Electrical Over- Operating Release 

Dimension Rating Current Pretravel Travel Force Force 

7 amps 
Form 125/250VAC 
XorY Bamps 

3.96 +_~~~g 2BVDCIND °o~; Max. °o6~ Min. 
42 ~~~ Grams 

i259:Min. 
. 156 +_'.~~ 

4 amps 5 ~~oz . 

Movement 
Differential 

0.46±0.20 
.01B±.00B 

MECHANICAL CHARACTERISTICS 
Operating Force: 5 + 3 oz. - 2 oz. 

Form 
Z 

125/250 VAC 
3 amps 

2BVDC IND 

Release Force: 1'12 oz. min. Bamp. RES. 
Pretravel: .030 max.: 
Overtravel: .006 mirl. 

Single Ck1 7 amp IND. 
FormZ 2BVDC 

Movement Differential: .015 ± .005 5.08 . 030 Max. .006 Min. 5 ~~ oz. 1112 oz. Min . .015± .005 
.200 2-Circuit 5 amp RES. 

FormZ 3 amp IND. 
2BVDC 

SPECIFICATIONS 
Contact 

Part No. Arrangement Contacts Terminals 

18·404202 SPDT-DB Gold Solder 
FormZ Pla1ed Lug 

18-40421 SPDT-DB Gold Solder 
FormZ Pla1ed Lug 

18-488051 MS27257-1 Gold Solder 
FormZ Plated Lug 

ACTUATOR FOR TYPE 18 

TYPE 14 

78·3000 
78-3000 Spring Lever Actuator. Integral with 
Mounting Bracket. 

MECHANICAL CHARACTERISTICS 
Pretravel: .125" max. 
Overtravel: .030" min. 
Movement Differential: .030 + .015 
Operating Force: 6 ± 2 oz. -
Release Force: 2 oz. min. 
Operating Point: .325 ± .030 

FEATURES 

78·3100 
78-3100 Pivot Roller. For cam and slide 
operation. 

MECHANICAL CHARACTERISTICS 
Pretravel: .125" max. 
Overtravel: .030" min. 
Movement Differential: .035 + .015 
Operating Force: 6 ± 2 oz. -
Release Force: 2 oz. min. 
Operating Point: .560 ± .030 

20 Amp, Double-Break • Designed to handle loads up to 20 amps 
• Features Butterly® double-break mechanism 

Millimeters 
Inches 

20.8 

ITWSwitches 
EEM 1988 

• Available in standard and heavy duty mounting, with basic button, overt ravel plunger or 
pivoted lever actuators 

• Sealed button version also available 
• Semi refractory contacts and offset #6 screw type terminals with cup washers are standard 
• Ratings: UL Recognized File No. E27957, 20 Amps @ 125/250/480 VAC. 75-80% PF; CSA 

Certified No. 16388, 1 HP, 125 VAC, 2 HP 250 VAC 
Standard 

Operating Release Pre- Over- Movement Operating Actuator 
Part No. Circuitry Mounting Terminal Force Force Travel Travel Differential Point Style 

Standard 
14-124 SPDT-DB Standard 12± 4 oz. .074 .030 .020± Button 

FormZ 3 oz. Min. Max. Min. .007 Actuator 
Slandard 

14-12804 SPDT-DB Heavy 12± 4 oz. .074 .030 .040± Button 
FormZ Duty 30z. Min. Max. Min. .007 Actuator 

Overtravel 
14-324 SPDT-DB Standard 12± 40z. .074 .219 .020± Panel 

FormZ 30z. Min. Max. Min. .007 Mount 
#6 Screw Roller 

14-724 SPDT-DB Standard with Cup 5± 2 oz. .156 .060 .046± 1.406± Lever 
FormZ Washer 20z. Min. Max. Min. .012 .031 Actuator 

6615 W. IRVING PARK ROAD • CHICAGO, IL 60634 
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TYPE 11 
Miniature, 10 Amp, Double·Break 

Millimeters 
Iinches 

FEATURES 
• Available in standard and low force momentary action, as well as reset action 
• Fine silver contacts are standard; Gold plated contacts also available 
• Wide variety of terminals and actuators 
• Ratings: UL Recognized File No. E27957; CSA File No. 16388 
• 11·388051 meets requirements of MIL-S-8805/11' 

ELECTRICAL CHARACTERISTICS 
Circuity 125/250 VAC 28VDC 

SPST-OB 
N.C. gorm Y) 10 amp IND. 
or N. . (Form X) 10 amp (75-80% PF) 15 amp RES. 
SPOT-DB 1/2HP 125 VAC 
(FormZ) 't4 HP 250VAC 

SPOT-SB 4amp IND. 
(Form C) 6ampRES. 

SPECIFICATIONS 
Part No. Circuit Terminal 

11-102 SPST-OB N.O. (Form X) End Solder 
11-104 SPOT-DB (Form Z) End Solder 
11-114 SPOT-DB (Form Z) End Solder 
11-202 SPST-OB N.O. (Form X) #4 Screw 
11-204 SPOT-DB (Form Z) #4 Screw 
11-304 SPOT-DB (Form Z) Side Solder 
11-314 SPOT-DB (Form Z) Side Solder 
11-504 SPOT-DB (Form Z) Quick Disconnect .250 
11-388051 SPOT-DB (Form Z)' Side Solder 

MECHANICAL CHARACTERISTICS ACTUATORS MECHANICAL CHARACTERISTICS·· 
Pretravel: .050 max. 
Overtravel: .015 min. 
Operating Force: 8 ± 3 oz. 
Release Force: 4 oz. min. 
Movement Differential: .020 ± .007 

TYPE 22 
Miniature 10 Amp, Double·Break 

12.7 

MECHANICAL CHARACTERISTICS 
Pretravel: .060 max. 
Overtravel: .015 min. 
Operating Force: 17 ± 5 oz. 
Release Force: 4 oz. min. 
Movement Differential: .030 ± .009 
Terminals: Solder (side or end) 

#4 screw 1/4" quick disconnect 

Operating Release Pre- Over~ Movement Operating 
Part No. Actuator Force Force Travel Travel Differential Point 

71-1040 Roller 3.5 oz. 2 oz. .093 .062 .030 .671 
Lever Max. Min. Max. Min. .015 ±.031 

71-2010 
Over 8 oz. 402. .050 .215 .020 .828 
Travel ±30z. Min. Max. Min. .005 t·015 .. Mechanical characteristics when used With BaSIC SWitch 11-104 

FEATURES 
• Contains two individual switching elements which function simultaneously (within .004" of 

plunger travel) 
• Fine silver contacts are standard; Gold plated contacts also available 
• Wide variety of terminals styles and actuators 
• Ratings: UL Recognized File No. E27957, 10 Amps @ 125/250 VAC, 75-80% PF 1/2 HP @ 

125 VAC, 314 HP @ 250 VAC 
• MIL-S-8805/15 listed units available 

ELECTRICAL CHARACTERISTICS 
Circuity Voltage Current 

OPST-OB N.O. or N.C. 
28VOC 

15 amp RES. 
(Form XX or YY) 10 amp IND. 
OPOT-OB 

28VOC 
10 amp RES. 

(FormZZ) 7 amp IND. 

SPECIFICATIONS 
Part No. Circuit Terminal 
22-104 OPOT-OB (Form ZZ) End Solder 
22-202 OPST-OB N.O. (XX) #4 Screw 
22-204 OPOT-OB (Form ZZ) #4 Screw 
22-304 OPOT-OB (Form ZZ) Side Solder 
22-504 OPOT-OB (Form ZZ) 1/4" Quick Disconnect 

ACTUATORS-MECHANICAL CHARACTERISTICS * 
Operating Release 

Part No. Actuator Force Force 

72-1160 Roller 10 oz. 1.5 oz. 
Lever (1)' Max. Min. 
Over 

72-2080 Travel (2)' 17± 4 oz. 
Plunger Soz. Min. 

(I)' when used with 22-104 Basic Switch or 22-204 Basic Switch 
(2)' when used with 22-304 Basic Switch 

Pre- Over~ 
Travel Travel 
.150 .035 
Max. Min. 

.060 .215 
Max. Min. 

Movement Operating 
Differential Point 

.070 1.000 
+.015. ±.031 

.030 .828 
+.007 .031 
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TYPE 65 

BASIC SWITCH KIT 

FEATURES 
• Ratings up to 15 amps resistive @ 28 VDC 
• Provides the ruggedness and reliability to meet demands of industrial & military 

applications 
• Available with variety of basic switches: Type 11, Type 16, Type 22 
• Meets the (watertight) requirements per MIL-S-8805 enclosure design symbol 3 
• Wide choice of circuitry, actuators and mountings 
• Optional electrical connections-solder, quick disconnect or screw terminals 
• Wire leads with or without connectors or plugs 
• Temperature range for standard units - 65°F to + 185°F 

SUBMINIATURE SEALED SWITCHES 
(SOLDER LUG TERMINALS STANDARD) 

Part No. Actuator Circuitry P.T. 

65·2010 
Pin SPDT'DB .050 
Plunger FormZ max. 

65-3010 Railer SPDT'DB .120 
Lever FormZ max. 

65-4012 
Over SPDT'DB .070 
Travel FormZ max. 

Electrical Ratings: 5A IND-28 VDC 5A RES -125, 250 VAC 

MINIATURE SEALED SWITCHES 
Actuator 

Over Travel 

O.T. 
.012 
min. 
.025 
min. 
.187 
min. 

Electrical Ratings: 7.5A IND, 15A RES-28VDC 10A RES-125, 250VAC 

O.F. R.F. 
24± 8 oz. 
8 oz. min. 
16 oz. 5 oz. 
max. min. 

2V41b. 8 oz. 
max. min. 

The ITW Switches Basic Switch Kit is now available. It is filled with 9 different 
styles of Type 16 basic switches and 4 different Type 76 actuators. Many 
different variations can be built using the basic switches and the actuator parts 
(44 switches and 24 actuators & hardware). 

To order: ask for 16-KIT 

ITQ!07Switches 6615 w. IRVING PARK ROAD • CHICA 

EEM 1988 For manufacturers' sales offices, see yellow pages 

M.D. 

.010·.030 

.058 max 

.010-.030 
max. 

B'1745 



I 

TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

88/89 EDITION OF EEM 
Abbreviations/Acronyms 

........... A·1134, 8·1098, C·1082, 0·1038 
ASCII Code ...................................... 0·1073 
Batteries, Product Selection Guide ..... 0·1428 
Batteries & Fuel Cells, 

Characteristics ............................. 0·1454 
Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide ................. C·1003 
Capacitors, Basic Formulas ............... A·1030 
Capacitors, Miniglossary .................. A·1027 
Capacitors, Product Selection Guide .. A·1 003 
Coils; Chokes, Inductors, 

Product Selection Guide ................. A·1193 
Conductors, Maximum Current 

Capacity of Copper & Aluminum ..... C·1760 
Connectors, Miniglossary ................ C·1374 
Connectors, Terminals & Sockets, 

Product Selection Guide ................. C·1127 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
; ; Selection Guide ........................ , .... .A·1331 
Delay Lines, Product Selection ' 

Guide ............... , ............................ A~r495 
Discrete Semiconductors, Product 

Selection Guide ............................. A·2113 
Displays, Readouts, & CRTs, 

Product Selection Guide ................. 8·1033 
. EBCDIC Code .................................. 0·1162 

Encapsulation, Miniglossary ......... , .... C·1110 
Fans, Blowers, Cooling Equipment & 

Heat Exchangers, Product 
Selection Guide ............................. C·1643 

, Filters, Product Selection Guide ........ .A·1633 
IC Master. ....................................... .A. 1 718 
Instruments, Panel Meters, Product 

Selection Guide ............................. 0·1350 
Instruments, Test & Measuring, 

Product Selection Guide ................. 0·1190 
Interconnection Systems, Product 

Selection Guide ............................. C·1 719 
Keyboards & Keypads, Product 

Selection Guide ............................. 8·1808 
Lamps, Lights, & Inductors, Product 

Selection Guide ................ : ............ 8·1104 
Logofinder & Trademark Directories .... C·9 01 

. Microwave Components, Product 
Selection Guide ............................. A~ 1761 

Military Qualified Products List ........... 8·1003 
Motors, Drives, & Rotating Components, 

Product Selection Guide ................ 8·1181 
Opto Semiconductors, Miniglossary .. 8·1262 
Oscilloscopes, Product 

Selection Guide ............................. 0·1408 
Panel Hardware, Product 

Selection Guide ............................. C·1603 
Potentiometers, Trimmers, Controls & 

Rheostats, Product 
Selection Guide ............................. A·205 7 

Power Supplies, Miniglossary ............ 0·1504 
Power Supplies, AC, Product 

Selection Guide ............................. 0·2060 
Power Supplies, DC, Product 

Selection Guide ............................. 0·1497 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide ................. 8·1297 

Relay Contact Forms ........................ 8·1371 
Relays, Electromechanical, 

Miniglossary ........................ , ........ 8·1364 
Relays, Product Selection Guide ......... 8·1355 
Resistor Color Codes ...................... .A·1911 
Resistors, Product Selection Guide .... A·1849 
Servo Components, 

Miniglossary ................... 8·1238, 0·2176 
SI Units, Basic Guide To, 

........... A·1090, 8·1050, C·1092, 001048 
Solenoids, Product Selection Guide .... 8·1612 
Switches, Product Selection Guide ..... 8·1636 
Thermal Components, Product 

Selection Guide ............................. 8·1834 
Thermal Conductivity of Dielectrics 

at Room Temperature .................... 8·1842 
Thyristors/High Power Diodes, 

Miniglossary ................................ .A·2145 
Trademark & Logofinder Directories .... C·9 01 
Transducers & Encoders, Product 

Selection Guide ............................. 8·1874 
Transformers, Product 

Selection Guide ............................. A·2153 
Voltage Drop Nomograph .. C.1912, 0·2042 
Wire & Cable, Product 

Selection Guide ......•....................... C·1 7 63 
Wire Guages-Diameter, Area, 

Copper Weignt ............................. C·1864 



5100 SWITCHES 

Pushwheel Switches 

Front Mount C002 

Front dimensions: 7.62 x 15 mm 

Rear Mount C 022 

Front dimensions: 7.62 x 15 mm 

Rear Mount with right angle connections: 

Front dimensions: 

Codes: BCD 
BCD complement 
Decimal 
Hexadecimal 
Repeating +/-,0/1, or 0/5 

Options and Accessories: 
Side plates 
Spacers 

C 003 . C005 

7.62 x 24 mm 10x33mm 

C 077 C 055 

8 x 18 mm 10x30mm 

C 222 

7.62 x 15 mm 

Resistance Codes 
Kelvin-Varley 
Aiken 
Gray 
Custom and special codes 

Solder pins 
Front protection 
Custom colors or figures 
Stop pins 
Intemallighting 

5100 

Product Group 
S 

C 006 

8x33 mm 

C088 

8.9 x 25.4 mm 

C 777 

8 x 18 mm 

Blank housings 
Blank with LED 
Diodes 
Resistors 
Connectors 

Complete switch/cable assemblies 

1-800-932-0489 
EEM 1988 For manufacturers' sales offices, see yellow pages e·1747 



5100 SWITCHES 

·..JAE 1901-A EAST CARNEGIE AVE., SANTA ANA, CA 92705 
714/250-8770. (800) JAE-PART (523-7278). FAX (714) 250-8957 • TELEX: 681-438 (JAE US) 

...JAE Electronics, Inc. 

ROTARY DIP SWITCHES 41J/42J SERIES 
· SPECIFICATIONS: 

OUTLINE DIMENSIONS 
INCHES (mm) 

No. of switching positions: 10, 16 positions· Life: 10,000 detent 
operations min .• Operating force: 300 g-cm max. at rotor 
center. Operating temperature range: -10°C to +60°C· 
Storage temperature range: - 25°C to + 75°C· Max. 
recommended non-switching load: 100 mA at 50 VDC • Max_ 
recommended switching load· 100 mA at 5 VDC· Dielectric 
withstanding voltage: • 200 Vrms for one minute· Insulation 
resistance: 1000 megohms min .• Switch circuit resistance: 

41J - 16 POSITION 42J - 16 POSITION 

100 milliohms max. (10 mA 5 VDC) • Weight: 1 gram (Approx.) 
• Materials: Housing: Nylon; Contact: Phosphor bronze, gold 
over nickel; PC disk: Glass epoxy, gold over nickel· Dielectric 
withstanding voltage: 250 Vrms for one minute· Weight: 
0.9 gram (Approx.). 

SWITCH MODEL No.: 
Rotor No. of Truth 

Model No. Code Description Color Positions Table 
41J02G BCD 1-2-4-8 Orange 10 B02 
41J12G BCD 1-2-4-8 Complement Yellow 10 C12 
41J34G Binary 1-2-4-8, 1 - 9, 

A - F Marking 
Orange 16 B07 

41J41G Binary 1-2-4-8, 1 - 9, Yellow 16 C16 
A - F, Marking Complement 

No. of Housing Rotor Truth 
Model No. Code Description Positions Color Color Table 

42J02G BCD 1-2-4-8 10 Blue Orange B02 
42J12G Binary 1-2-4-8 Complement 10 Blue Yellow C12 
42J34G Binary 1-2-4-8 16 Black Orange B07 
42J41G BCD 1-2-4-8 Complement 16 Black Yellow C16 

~"OO\Oi'; --:I' e..:> _ .... I'-~ "':>'''~l§'" t"!~ 
- ~ Sealing tape is attached 

F(~:6~-l in t~area. 
rlJ!!Uilir .-- ~ HLlQl .l;j;O Ii ! \1 

.,~. I 
----tWN' "I' 

.30 ±.D08) .. __ ~-:.!i 1ur. 
(7.62 ±.20j;------ ... 006 ~OO08 ,,_.024 ±.004 

.100 ±.008 (.15 _.02) (.6 ±.10j 

(2.54 ±JB20}~r~'3Il 
-~~, The oblique line area is 

.. :)1 V r. -- sealed with epoxy resin. 

.100 ±.008 . 
(2.54 ±.20) 

10 POSITION 10 POSITION 

l~i~--1 

~J 

SLIDE-DIP SWITCHES 5 * D SERIES 
OUTLINE DIMENSIONS 

INCHES (mm) 

. FEATURES 
• Low profile slide-DIP switch 
• Conforms to TO-116 standard IC packages (510 and 52D) 
• Machine-insertable with standard automatic insertion 

equipment 
• Recessed actuator types (51 D), raised actuator types (52D) 

and right angle types (53D) available for virtually all 
applications 

• Factory-sealed with removable, heat-resistant polyester tape 
to withstand automatic solder and cleaning processes 

ORDERING INFORMATION 
XXD-XX XX 

52D: Raised actuator type ~. -----------' 

LOT NO. 
(\I 0.142 ±O.ooa 

~~I'.~C.·6 ±O.·t~;~!R;-; TAPE SEAL 

~~-rrri nn 0.146 ±O.ooa I 

(3.7 ±O.21 O.1P 1.. .... I .12.54) "8".--1 

A 

~L 

5100 

510: Recessed actuator type] T T 
53D: Right angle type 

Number of poles: 02-1 ~ t c:::::;:r===~ =-', ,J "<1'_ 1234567'8 

~ ~ FJ;+J;+;£+J;J 
Blank: Without seal tape (51D and 521;» 

Bottom ON without seal tape (53 D) 
01: With seal tape (51 D and 52D) 

Bottom ON with seal tape (53D) 
02. Bottom OFF without seal tape (53 D) 
03: Bottom OFF with seal tape (53D) 

For other requirements, consult JAE. 

SPECIFICATIONS: 
Number of poles: 2-10· Contact Rating: Switching Load: 
100 mA at 50 VDC max .• Non-switching Load: 100 mA at 
5VDCmax .• Minimum Switching Load: 10A at 5 VDC min. 
• Contact Resistance: 100 Mfl at 1mA, 5 VDC max .• Insulation 
Resistance: 1000 Mfl at 100 VDC • Dielectric Withstanding 
Voltage: 500 VDC tor 1 minute· Operating Force: 600g max. 
Resistance to Soldering Heat: Solder Bath: 260°C, 
10sec .• Hand.Solder: 350°C, 3 sec .• SOlderabilitv: 235°C, 
2 sec .• Operating Temperature Ranae: -25°C-+ 70°C 
• Storage Temperature ,Range: -40oCc+85°C 
• Life: 2000/pole min .• Materials: Contact: Phosphor bronze, 
gold over nickel· Actuator: Nylon 94HB • Housing: PBT 94V-0. 

52D 

STATION 

A 

B 

V V'V V V V ¥ ¥ . , 

CIRCUIT 

12345678 

1{lflill 

2 3 4 5 

0.263 0.363 0.463 0.563 
(6.68) (9.22) (11.76) (14.30) 

0.1 0.2 0.3 0.4 
(2.54) (5.08) (7.62) (10.16) 

8·1748 For manufacturers' sales offices, see yellow pages 

_1_ OFF 

53D 

HOLE PATTERN 

,---tW>.+-t !-4-.!.-
0.3 ±OOO4) 'it I I I I 
17.62 t"'iU 11 u~ 

D.1P Ii' . +-, , I 
12.54l[: . 

"8" ±D.004 10.1)1 
Tolerance In Inches (mm) 

:.){ ±O.004 (O.l) 
.xx±O.0020 (0,05) 

6 7 

0.663 0.763 
(16.84) (19.38) 

0.5 0.6 
(12.70) (15.24) 

8 

0.863 
(21.92) 

0.7 
(17.78) 

9 10 

0.963 1.063 
(24.46) (27.00) 

0.8 0.9 
(20.32) (22.86) 

EEM 1988 



5100 SWITCHES 5100 

..JAE 1901-A EAST CARNEGIE AVE., SANTA ANA, CA 92705 
714/250-8770. (800) JAE-PART (523-7278) • FAX (714) 250-8957' TELEX: 681-438 (JAE US) 

;'d~~~~lc~~~MBWHEEL SWITCHES 22J SERIES 

SPECIFICATIONS: 
No. of switching positions: 10 positions' Life: 250,000 detent· 
Operating force: 400g (max.) • Operating temperature range: 
- 25°C to + 70°C· Storage temperature range: - 40Co to 
+100°C' Dielectric withstanding voltage: SOD Vrms for one 
minute • Insulation resistance: 1000 megohms (100 VDC) • 
Switch circuit resistance: 0.100 ohms max. initial; 0.200 ohms 
max. after life test· Weight: 3 grams (Approx.) • Standard 
color: Slack· Electrical ratings: Max. recommended non
switching load: 3A at 28 VDC; Max. recommended switching 
load: 0.12SA at 28 VDC; Min. recommended switching load: 
10 }LA at 0.020 VDC • Materials: Housing: Black nylon; Metal 
contacts: Phosphor bronze for spring, gold over nickel; Circuit 
disk: Glass, epoxy, gold over nickel; Dummy pin: Tin-plated 
phosphor bronze. 

OUTLINE DIMENSIONS 
INCHES (mm) 

SWITCH MODEL No.: 
Model No. Code Description Number 01 Positions 
22J**01G DECIMAL 10 
22J**02G BCD 1-2-4-8 10 
22J**12G BCD 1-2-4-8 Complement Only 10 
22J**28G BCD 1-2-4-8 with Complement 10 
22J**56G BCD 1-2-4-8 with Separate Common 10 

To Not True Bits 
22J**11G 2 Pole Repeating + and - 10 

** To complete model number, replace ** wIth Onentatlon Number. 

100 (2.54) STOP PIN HOLES 
Character Height I 

t ~J- I _""; ~ ~ ~ 

15 (3.8l) 
Character Height (");: 

--r-+-., ~~ 
I" ~a:i 

~~~ld;: ft.~.·."2 ,/ :1 ... I; k'" '.Jw'o·", '1.' 1:;:;:1 '==r- ---1:::-___ _ 
I ~ ___ J .400 
, 800- ~1(10.16) 
~(20_32) 

Il]llTjnTU i~,s 
tTerminals gs"i 

08 Thickness x ,025 wide'":!:2 
(.20t x ,64w) 

F:.·:~·, .~ .. TERMINAL 
'--=r-"> . ROW A 'JAEq , , '-'-t- - " MOUNTING 

~'-'T-- ..}-PINS 
~ (2PLCS) 

1_.800 (20,3)_J 
THUMB WHEEL SIDE 

F+--~lo 
t13g 
L-....': ___ , 

.126 
(3.20) 

I~···~···~·······t ~-.. 
"- " . 8 (2.03) 

)i 'J ~' IJ Character Height 

MOUNTING 
PIN 

p.e.s. LAYOUT 
050 ±,004 ,.500 REf .050 ±.003 DIA 

(1.27 ±.10)"1-r-(12,7)- ,,/ (1,27 ±.08) 

r++++r··~o 

1i.500 REf 1~., +i 
~+~~.7{+ ___ .1~ a 

-.-+.100 ±,004 ~ 
(2.54 ±.10) 

T-WHEEL SIDE 

TACTILE-PUSH SWITCHES 61/62T SERIES OUTLINE DIMENSIONS 
INCHES (mm) 

SPECIFICATIONS: 61 T SERIES 62 T SERIES 

No. of switching positions: 62T Series: SPST Momentary· 
Max. recommended switching load: 61T Series: 30 mA at 
12 VDC • Min. recommended switching load: 0.1 mA S VDe • 
Contact bounce: 61T Series: 4 msec. max.; 62T Series: 10 msec. 
max .• Contact resistance: 100m ohms max. at 1 mA S VDe • 
Insulation resistance: 100 meg ohms min. at 2S0 VDC· 
Dielectric withstanding voltage: 2S0 Vrms for one minute· 
Operating force/Stroke: 61T Series: 140 ±30g/0.01O - 0.018; 
62T Series: 110 30g/0.010 ±0.004 • Resistance to solder heat: 
Solder bath 260°C S sec.; Hand solder 3S0°C 3 sec .• 
Solderability: Solder bath 230°C 2 sec.; Hand solder 230°C 
6 sec .• Shock: 61T Series: 20G. 11 ms; 62T Series: SOG. 11 ms 
• Operating temperature range: - 2SoC - + 70°C· Storage 
temperature range: -40°C - +80oe • Life: 61T Series: 
1.000.000; 62T Series: 300.000 • Materials: Contact: Phosphor 
bronze, silver; Pusher: 1S% GF PST; Housing: 1S% GF PBT. 

PANEL SWITCHES FP5 SERIES 
SPECIFICATIONS: 
No. of switching positions: 1 SPST' Life: 1,000,000 cycles per 
key· Contact ratings: 300 mA, 12 VDC • Contact resistance: 
1 ohm max.· Contact bounce: 4 millisecond max .• Key travel: 
0.3 to O.Smm (0.01 to 0.02) • Key operating force: 1S0 ±40g • 
Insulation resistance: 100 megohms min. at 100 VDC • 
Dielectric withstanding voltage: 250 Vrms for 1 minute· 
Operating temperature range: - 30°C to + 700 e • Storage 
temperature range: -40°C to +80oC. 

STRUCTURE: 

"TACTILE.PUSH" 5wit.;h LED IC or another ele~tronic parts 

4-RO.0118 {O.3).f~g:~~~ ~~! 

~=-~.0118 
e:;- '. - t (~.:?lffiM 

<:o~'''"":..t 

¢ 0.063 (1:6) r. '.1 -1=--""":~ 
0.492 ±6~004- f--=--." --iJ~ r::;o 
(12.5 ±Q,1) .551+0.039c;;i~ 

-0.020 
(14 +1) 

-0.5) 

.... oo~ 

OUTLINE DIMENSIONS 
INCHES (mm) 

FOR COMPLETE ORDERING INFORMATION CONSULT FACTORY 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1749 



51do SWITCHES 5100 

Series "A" Miniature Rotary Selector Switches 
QPL MIL-S-3786 • TOTALLY ENCLOSED 

• EXPLOSION PROOF 

Series 
A-15 

Series 
A-20 

Series 
A-22 

Series 
A-3D 

Series 
A-36 

Series 
A-45 

Series 
A-60 

15°_ 
Max. Positions: 24 
Body Diameter: 2" 

20° 
Max. Positions: 18 
Body Diameter: 2" 

22Y2° 
Max. Positions: 16 
Body Diameter: 1.S" 

300AIJ/A 
Max. Positions: 12 
Body Diameter: 1.036" 

Max. Positions: 10 
Body Diameter: 1.036" 

Max. Positions: 8 
Body Diameter: 1.036" 

ELECTRICAL RATING: 
S amps l1S v ac Res. 
3 amps 28 v dc Res. 
2 amps 28 v dc Ind. 

A1S·1 Series 1 pole/deck 
A1S-2 Series 2 pole/deck 
A1S-3 Series 3 pole/deck 
A1S-4 Series 4 pole/deck 
A1S-6 Series 6 pole/deck 

ELECTRICAL RATING: 
5 amps 115 v ac Res. 
3 amps 28 v dc Res. 
2 amps 28 v dc Ind. 

Available only in single polE. 
per deck construction. 

ELECTRICAL RATING: 
S amps llS v ac Res. 
3 amps 28 v dc Res. 
2 amps 28 v dc Ind. 

A22-1 Series 1 pole/deck 
A22-2 Series 2 pole/deck 
A22-4 Series 4 pole/deck 

ELECTRICAL RATING: 
2 amps 115 v ac Res. 
1 amp 28 v dc Res. 
O.S amp 28 v dc Ind. 

A30-1 Series 1 pole/deck 
A30-2 Series 2 pole/deck 
A30-3 Series 3 pole/deck 
A30-4 Series 4 pole/deck 
A30-6 Series 6 pole/deck 

"M" Series 
See MIt..-S-3786/4 

ELECTRICAL RATING: 
5 amps 115 v ac Res. 
3 amps 28 v dc Res. 
2 amps 28 v dc Ind. 

A36-1 Series 1 pole/deck 
A36-2 Series 2 pole/ deck 

"M" Series 
See MIL·S-3786/4 

ELECTRICAL RATING: 
S amps 115 v ac Res. 
5 amps 28 v dc Res. 
2.5 amps 28 v de Ind. 

A45-1 Series 1 pole/deck 
A45-2 Series 2 pole/deck 

"M" Series 
See MIL·S-3786/4 

Af1II ELECTRICAL RATING: 600 S amps 115 v ac Res. 
3 amps 28 v dc Res. 
2 amps 28 v dc Ind. 

Available only in single pole 
Max. Positions: 6 per deck construction. 
Body Diameter: 1.036" "MOO Series See MIL-S-3781;i/4 

ELECTRICAL RATING: 
5 amps 115 v ac Res. 
5 amps 28 v dc Res. 
2.5 amps 28 v dc Ind. 

Available only in single pole 
Max. Positions: 4 per deck construction. 
Body Diameter: 1.036" "Moo Series See MIL-S-3786/4 

Series Index 
AA30 - 30° 
AA36 - 36° 
AA45 - 45° 

rectly interchangeable with 
"An Series above. 

ADJUSTABLE STOPS 
Max. Positions: AA30-12 AA36-10 AA45-8 
Body Dia.: 1.036" Meets MIL-S-3786 

Series "8" Micro-Miniature 
Rotary Selector Switches 
• TOTALLY ENCLOSED • EXPLOSION PROOF 
• UNITIZED CONSTRUCTION 

All switches offer maximum pro
tection against radio frequency 
interference. 
Body Diameter: .623" 
Electrical Rating Continuous: 
8 amps at 28 v de 
Switching Rate: 
o to 0.25 amp resistive 
o to 28 v dc 
o to 0.25 amp resistive 
') to 115 v ac 
o to 0.12 amp inductive 
o to 28 v dc 

Torque: 5 to 9" ounces 
Contact Resistance: 
.005 ohms average 
Insulation Resistance: 
100,000 megohms minimum at 
100 volts 
10,000 megohms minimum at 
500 volts 
Designed and Built to meet the 
environm~ntal and functional 
requirements of Mll-S-3786 

S:~J~s 30°'; B30-1 Series 
B30-2 Series 
B30-3 Series 

1 pole/deck 
2 pole/deck 
3 pole/deck 

"M" Series 
See M IL-S-3786/13 Max. Positions: 12 

Body Diameter: .623" 

Series 36° ...s. 
8-36 ~ 

Max. Positions: 10 
Body Diameter: .623" 

Series 45° ......... 
8-45 ~ 

Max. Positions: 8 
Body Diameter: .623" 

B36-1 Series 1 pole/deck 
B36-2 Series 2 pole/deck 

11M" Series 
See MIL-S-3786/13 

B45-1 Series 1 pole/deck 
B45-2 Series 2 pol~;deck 

"M" Series 
See MIL-S-3786/13 

Typical Unique Applications of 
Janco Rotary Switches 

.,.. 
..•. P .. /~ ..• ,4 •. , •..... , .. .... ~ .... ' •••........ ',. 

~t/y
-9 

DOUBLE MOMENTARY ACTION 
Push button switch designed for grip 
stick applications. Actuation to first 
momentary detented position closes first 
circuit. Second detented position com
pletes second circuit. 

FEATURES UNIQUE ON-OFF OPERATION 
Actuated by pulling knob out and rotating to 
"on" positions. While in "on" positions, cir. 
cuitry cannot be shut off until knob is re
turned to "off" position and depressed. 

JET ENGINE START SWITCH 

MASTER COMMUNICATIONS SWITCH 
Provides standard coded outputs and 
offers unique switching functions by 
longitudinal shaft movement. Momentary 
or maintained contact positions actuated 
by pulling shaft. 

Knob is depressed and contacts are held in by 
the solenoid. After jet engine reaches desired 
RPM, system removes power disengaging 
solenoid. Lighted knob indicates function. 

..JANCO CORPORATION 
Box 3038 • 3111 Winona Ave., Burbank, CA 91504 • (818) 846-1800 • TWX #910-498-2701 • FAX #818·842-3396 

8·1750 For manufacturers' sales offices, see yellow pages EEM 1988 



5100 SWITCHES 5100 

Series "e" Rotary Selector Switches 
Series 
C-22 

22~ 0 ~, ' ELECTRICAL RATING: 
". < ... :.~ 10 amps 115 v ac Res. 2 "~ .. \. "".:~."!,:,, 10 amps 28 v dc Res. .- t~p,''liil 6 amps 28 v dc Ind. 

w . ~J:" Available only in single pole 
Max. Positions: 16· per deck construction. 
Body Diameter: 3" Screw terminals only, 

Series 
C-30 

ELECTRICAL RATING: 
10 amps 115 v ac Res. 
10 amps 28 v dc Res. 
5 amps 28 v dc Ind. 

Max. Positions: 11 plus off 
Body Diameter: 2.180" 

C30-1 Series 1 polel deck 
C30-3 Series 3 polel deck 
Screw terminals only. 

Series 
C-36 

A..,i ...•............. ~~) l~ 
ELECTRICAL RATING: 
10 amps 115 v ac Res. 
10 amps 28 v dc Res. 

5 amps 28 v dc Ind. 

Max. Positions: 9 plus off 
Body Diameter: 2.375" 

Available only in single pole 
per deck construction. 
Screw terminals only. 

~ 10 amps 115 v ac Res. Series 
C-45 ~ 

ELECTRICAL RATING: 

~-.II 10 amps 28 v dc Res. 
W~ ~ 5 amps 28 v dc Ind. 
,t C45-1 Series 1 polel deck 

Max. Positions: 7 plus off C45-2 Series 2poleldeck 
Body Diameter: 1.93" Screw terminals only. 

Series 
C-90 

Max. Positions: 4 
Body Diameter: 2.12" 
Screw terminals only. 

ELECTRICAL RATING: 
1 pole construction: 

15 amps Res. 115 v ac 
15 amps Res. 28 v dc 
10 amps Ind. 28 v dc 

2 pole construction 
7.5 amps Res. 115 v ac 
7.5 amps Res. 28 v dc 

5 amps Ind. 28 v dc 
C90-1 Series 1polel deck 
C90-2 Series 2 polel deck 

Series "E" Rotary Selector Switches ~~~~~W 

• MINIATURE .. 
MICRO

MINIATURE 

ED 

~ 
EE 

EA45 
EA36 
EA30 
EA22 

EB45 
EB36 
EB30 

EC45 
EC36 
EC30 
EC22 
ECIS 
ECl5 

ED 

EE 

8 
10 
12 
16 

8 
10 
12 

8 
10 
12 
16 
20 
24 

12 
10 
8 

12 
10 
8 

• Totally enclosed, 
explosion proof. 

• Printed circuit 
construction. 

• Make and break: 
.125 amp Res. @ 

28 v dc 
.125 amp Res. @ 

115 v ac 
.05 amp Ind. @ 

28 v dc 

• All standard codes 
available. 

• Current carrying 
capacity, 3 amps 
continuous. 

• Will meet or exceed 
the environmental 
requirements of 
Mll-S-3786 and 
Mll-S-227lO. 

• 0 ring sealed shaft 
available 

• For "ED" and "EE" 
Series, .100 Amp Res. 
at 115 VAC or at 28 
Vdc. 

Series "0" Pushbutton Rotary Switches 
QPL MIL-S-22710 

FEATURES: • Totally enclosed, explosion proof. • Printed-circuit 
construction. • Black or white numbers on black or white background 
indicate switch positions (black numbers on white background for 
lighted switches). • All standard codes available. Available in 8, 10, 
12 or 16 positions. • Plastic covered buttons, available in black, red, 

green, yellow, white or 

I 
D45U 45° 8 

036U 36° 10 

030U 30° 12 

J 022B 
22ljz° 16 

022U 

t D45B 45° 8 

D36B 36° 10 

D30B 30° 12 

DA45U 45° 8 

DA36U 36° 10 

DA30U 300" 12 

GENERAL SPECIFICATIONS 
All switches offer maximum protection 
against radio frequency interference. 
ELECTRICAL RATING: 

Carry 10 amps continuous. 
Make and Break - see individual 

switch data. 
VOLTAGE DROP: 

0.1 volt or less at rated amperage. 
Initial Contact Resistance: .003 ohm. 

LIFE: 
10,000 double cycles make and 

break rated amperage. 
TORQUE: 

1 to 3 inch Ibs. 
SWITCHES DESIGNED AND BUILT 
IN ACCORDANCE WITH THE 
FOLLOWING SPECS.: 

MIL-S-6807 (rotary switches enclosed) 
MIL-S-3786 (rotary switches) 
MIL-E-5272 (environmental testing) 

blue. 

MAKE AND BREAK 
.125 amp res. at 28 

v dc and 115 v ac 
.05 amp indo at 

28 vdc 

PUSH FORCE: 
55 oz. max. 

CONTACT RESISTANCE: 
Initial .100 ohms 
After life .160 ohms 

LIFE: 
50,000 cycles 
Cycle consists of 

720° rotation 

INSULATION 
RESISTANCE: 

5,000 megohms 

ALTITUDE: 
70,000 fl. 

TEMPERATURE RANGE: 
- 65°C to + 85°C 

PLUNGER TRAVEL: 
.180 approx. 

DIELECTRIC STRENGTH: 
750 volts RMS 

WEIGHT: 
V2 oz. approx. 

ON MOST OF THE 
SWITCHES LISTED, THE 
FOLLOWING FEATURES 
ARE AVAILABLE: 

· ~:~~f ~~~ft and 

• Combination of Decks 
• Bridging contacts 
• Momentary positions 
• Isolated positions 

• Adjustable stops 

• Solenoid driven 

• Keylock 

• Gang switches 

• Concentric shaft 
switches 

ELECTRICAL HARDWARE PRODUCTS FOR AIRCRAFT: 

• External Ammeter Shunts MII.:S-61-B 
• Flexible Bus Assemblies 
• Bus Bars • Bonding Jumpers 

.... ANCO CORPORATION 
Box 3038 • 3111 Winona Ave., Burbank, CA 91504 • (818) 846-1800 • TWX #910-498-2701 • FAX #818-842-3396 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1751 



5100 SWITCHES 5100 

Lucas Ledex Keyboard,Security, Be Code Switches* 

Keylit~® keyboard switches-comprehensive line of 
tactile feel momentary or latching'switchas for solder 
mounting on boards. shown at right Many choices of 
12 or 17 mm size. shape. color. LEDs, Request catalog, 
Elastomeric pushbutton-miniature 9 and 12 mm 
pushbutton!; for snap fit board mounting after soldering 
is completed, Request catalog, 
Keyloc® rotary security switches-6 position key oper
ated rotary switch. 22 mm dia .. 10 colors. 1024 combina
tions and variations, Reque~ catalog, 
Subminiat~re rotary code SWitches-panel or PC 
board mount with extreme reliability and wide code 
capability: Std, variations include binary and hex. with 
up to 4 pole 8 way capability: Request catalog, 
"Manufactured by Lucas NSF of England, marketed by Lucas Ledex Inc. 

Series 75 Switches* 
Also available in watertiqht version. 

For detailed specifications, request lIIerature."Licensee rights by Rail of West Germany. 

Series RF 15/19 Flat Panel Switches* 

PBT 
(Pocan) 

Po1yccubonate 
(Makrolon) 

PBT 
(Pocan) 

PMMA 
(Resarll) 

Au Model X 12 Cr NI177 
1.5 p. Au (contact matericil): 
Connection material 4 : ,. 
8 p. Sn Pb 60/40: 
Ag modelX 12 Cr NI 177 
5 p. Ag (contact material): 
Connection material 4 ... 
8p.Ag 

For further Information, request I!terature. "Licensee rights by Rail of West Germany. 

Lucas Led.ex Inc. 
P.O. Box 427 

CuZn 28F43, 2 p. NI, 
p. Au (contact material): 
Connection material 4 ... 
8 p. Sn Pb 60/40: 
Ag Model Cu Zn 28 F 43, 
2 p. NI, 5 p.Au 
(contact material), 
Connection material 0.5 p. Ag 

Sell·cleanlng bridging contact, 
8p. gold plated 

42V'=Au 
60VAg 

100mA~Au 

250mAAg 

Lucas Ledex k' 
Vandalia, Ohio 45377-0427 U.S.A. 

Phone: 513-898-3621 
~elex:6874241,6874243 

FJLK:513-898-8624 

8·1752 Forrrianufacturers' sales offices, .see yellow Piiges EEM 1988 



5100 SWITCHES 

Pushbutton Switches* 

1500 

1800 %"x%" 

Film inserts 

Momentary 
Push/push 
Reciprocal 
Master release 
Reciprocal + 
master release 
Interlock 

Momentary 
Push/push 
Reciprocal release 
Master release 
Reciprocal + 
master release 
Interlock 

Momentary 
Push/push 
Reciprocal release 
Master release 
Reciprocal + 
master release 
Interlock 

For more information, request llterature. 
*L1ceDsee rights by RaU of West Germany 

Non-shorling 

Red, yellow, INO 3NC thm 
green, blue, 4NO INC 
black, gray, Non-shorling 
white, clear 

Red, yellow, Lo-Ievel to 
green, blue. 4P 2T 
black, gray, 
white, clear. Hi-level to 
split screens INO 2NC 

Rotary Manual Switches 

IA/28VDC 
.5A/1l0VAC 
SA 

750 volts, contact to contact 

For more information, request literature, 

1-15 per frame 

1-20 per frame 

2A/250 VAC Gold (opt.) 

16A/250 VAC Silver 
plated 
Brass 

I OmA/ 5 VDC Silver 
plated 

6A/250 VAC Brass 

2A/28VDC 
IA/1l0VAC 
SA 

1000 volts, contact to contact 
500 volts when contacts are 
insulated back to back 

5100 

Spade Nonilluminated 

Solder or PC 2,12,24V lamps 

Single or dual 

Lucas Ledex ... ' 
Lucas Ledex Inc, 
P.O, Box 427 
Vandalia, Ohio 45377-0427 U,S,A_ 

Phone: 513-898-3621 
TVf.KlTe1ex:6874241,6874243 
FAX: 513-898-8624 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1753 



5100 SWITCHES 

Stepping Switches (Stock Models) 

For more information. request I1terature. 

Packaged Switches (Stock Models) 

1000 

11.03 11.03 

500 500 

5 5 

For more information. request literature. 

1200 

8.02 

500 

5 

Lucas Ledex Inc. 
P.O. Box 427 

1200 1200 

8.02 5.67 

500 1000 

5 5 

Lucas Ledex ~' 
Vandalia, Ohio 45377-0427 U.S.A. 

8-1754 For manufacturers' sales offices, see yellow pages 

5100 

1200 1200 

5.67 7.72 

500 500 

5 5 

Phone: 513-898-3621 
TVr.XJTe1ex:6874241,6874243 
FAX: 513-898-8624 
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5100 

TOGGLE SWITCHES 

PHOTOElECTRICS 

RELAYS 

LIQUID LEVEL 
CONTROLS 

•. -~./_. /. 

. . 
-- . 

SOLID STATE 
RELAYS 

TERMINAL BLOCKS 

TEMPERATURE 
CONTROLS 

TIMERS 

EEM 1988 

SWITCHES 5100 

WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE orders placed by 3:00 p.m. are shipped the same day. • BECAUSE of our excellent Value-Added Service • 
• BECAUSE we have over 8,000,000 relays & switches In stock. • BECAUSE of our Just-In-Tlme Program. 

(213) 452·1229 
RELAYS SWITCHES TIMERS 

BUD Aleph International Acro ATC 
Allied Controls Alco Agastat 
American-Zellier American Switch Amperite 

CIRCUIT BREAKERS Aromat Aromat Antex 

Airpax AT&T Arrow Hart Crouzet 

Aromat Bosch Carling switch Eagle Signal 

Carlingswltch C.P. Clare C&K Guardian 

Heinemann Coto EECO Industrial Timer 

Polter & Brumfield Crydom Controls Electro-Mech Magnecraft 
EAC Electronic Compo Group Master Electronics 
Elec-Trol Grayhill Midtex 
Fujitsu Landis & Gyr National Controls 

CONNECTORS & Gordos Linemaster Omron 
SOCKETS Grayhill Master Specialties Poller & Brumfield 

Amphenol Guardian McGill SSAC 
Aromat Hi-G Microswltch Struthers-Dunn 
Curtis Idec Omran Syracuse Electronics 
Custom Connector ITT Oslo 
Idec Line Electric OTTO 
Lumberg Magnecraft Saia RESISTOR NETWORK 
Master Electronics Master Electronics Unimax Beckman Ind. 
Polter & Brumfield MEC 
Souriau Midtex 

INDICATORS, Vernitron~Beau Omron 
Welcon/Wells Potter & Brumfield LAMPS & LED TRIMMERS & POTS 

RBM Idec Beckman Ind. 

Schrack 101 

COUNTERS Siemens lEE 

Sigma JKL SOLENOID Engler 
Standel Leecraft Dormeyer Heeon Lumex 

IVO Stantel Guardian 

Kessler-Ellis Struthers-Dunn Stanley Line Electric 

Master Electronics Telemecanique Sylvania 

Omron Theta-J 

Redington Trirldge INDUCTORS TERMINAL BLOCKS 
Red Lion Jeffers Beau 
Sodeco/Maxmar FUSES Microtran Buchanan 
Stemco Bussmann Stancor Curtis 
Veeder-Root Lilleifuse Triad Electrovert 

Underwriters Safety Kulka 

PHOTOELECTRIC 
Magnum 

DIODES HARDWARE & Marco 
WIRING DEVICES Aromat RDI Generallnstr. Dolan-Jenner Aavid 

Electro 
Underwriters Safety 

Buchanan 
Omron 

Vemltron-Beau 

FANS 
Electrovert 

Photoswitch/AB 
Aromat 

Harvey Hubbell 
Skan-A-Malic 

H.H.Smith TRANSFORMERS U.S. Toyo Modor Dormeyer 
PROXIMITY Mlcrotran 

KNOBS Agastat Stancor 
FILTERS Cosmo/Kurz-Kasch Electro Thordarson 

Curtis Raytheon/Panel Products Omron ll"lad 

OVER 8,000,000 RELAYS & SWITCHES IN STOCK 
MAILING ADDRESS e PHYSICAL ADDRESS 

MASTER DISTRIBUTORS MAmR DISTRIBUTORS 
P.o. Box 25662 1301 Olympic Blvd. 

Los Angeles, CA 90025-0662 Santa Monica, CA 90404 
FAX (213) 399-8600 Telex: 182041 MASTER SNM 

~ & ~ o(~ 
PADDLE SWITCHES TRANSFORMERS TIMERS COUNTERS FANS 

ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

For manufacturers' sales offices, see yellow pages 

CIRCUIT BREAKERS 
FUSES & FUSEHOLDERS 

KNOBS 

LAMPS & LEOS 

SWITCHES 

• RELAYS 

INDICATOR LIGHTS 

SOLENOIDS 

SOCKETS 

PUSHBUTTON 
SWITCHES 

-PROXIMITY CONTROLS 

S·1755 



5100 SWITCHES 5100 

SURFACE MOUNT DIP SWITCHES 
AUTO INSERTION DIP SWITCHES 

FEATURES 
1-1 End stackable for standard 0.1" integrated circuit pitch. 
1-2 Molded 0.3" integrated circuit packing outline allowing 

automatic insertion. 
1-3 Smaller size makes better heat convection during PC board 

wave soldering. 
1-4 Top tape sealed to withstand wave soldering, board washing. 
1-5 All materials are UL94V-Ograde fire retardant plastics. 
1-6 Twin contact designed to ensure stable contact. 
1-7 Gold plated contact to ensure low contact resistance and long 

operation life. 
1-8 From Two and up to 10 position. 

EAM SERIES-AUTO INSERTION. 

DIMENSIONS AND CIRCUITRY 

ESO SERIES-SURFACE MOUNT. 

DIMENSIONS AND CIRCUITRY 

LZR ELECTRONICS, INC. 
8174Beechcraft Ave., Gaithersburg, MD 20879 

SPECIFICATIONS 
2-1 ELECTRICAL 
2-1-1 Contact Rating 

a) Switching 100mA,5VDC 
b) Non-Switching 100mA, 50VDC 

2-1-2 Contact Resistance 
a) Initial 50m!} max 
b) After life test 100m!} max 

2-1-3 Insulation Resistance 1,000M!} min at 100VDC 
2-1-4 Dielectric Strength 500VDC min for 1 minute 
2-1-5 Capacitance between adjacent switches 5PF max. 

2-2 MECHANICAL AND ENVIRONMENTAL 
2-2-1 Temperature Rating 

a) Operating - 25°C- + 70°C 
b) Storage - 40°C- + 85°C 

2-2-2 Operation Life 2,000 Operations 
2-2-3 Humidity 95% RH, 40°C for 96 Hrs 
2-2-4 Vibration Per MIL-STD-202, METHOD 2048 
2-2-5 Solderability Per MIL-STD-202, METHOD 208 
2-2-6 Heat Shock 260 ± 5°C for 5 ± 1 Second 

OPTIONS 
5-1 Special marking and case color available. 
5-2 Standard IC Pin out 0.3" pitch available. 

5-3 Extended Actuator 

Unit: mm (inch) 

PART NUMBERING SYSTEM 

EAM 08 T 

Type Name: 

EAM: Automatic insertion type 

ESD: Surface mounting type 

L Actuator and Sealing: 

T: Top Tape Sealed and Low 
Profile Actuator 

L: Low profile Actuator 

E: Extended Actuator 

Number of Positions (2 to 
10) 

'------Contact Form: SPST 

Example 1" EAM 110T. Auto Insertion Type, SPST, 10 positions top tape sealed and low 
--- profile actuator. 
Example 2: ESD 104L. Surface Mount Type, SPST, 4 positions, low profile actuator. 

TEL: 301-921-9440 
FAX: 301-670-0436 

8·1756 For manufacturers' sales offices, see yellow pages EEM 1988 



5100 SWITCHES 5100 

DIP SWITCHES PC BOARD MOUNT 
EPG/EDG SERIES 

SPECIFICATI.ONS 
1 Operating temperature range: - 40°C- + 85°C. 
2 Contacts rating: 

a) 50 VDC 100mA at steady state. 
b) 24VDC 25mA at make and break. 

3 Contact resistance: 
a) 30mfl Max at initial. 
b) 100mO Max after life test. 

4 Operation life: 10,000 operation min per pole. 
5 Operation force: 150 ± 80g 
6 Solderability test: After immersing the terminal in the flux and 

applied to the solder bath with temperature of 230 ± 5°C for 
3 ± 0.5sec more than 75% of the terminal shall be covered by 
solder. 

7 Heat shock resistance: The switch shall resist the heat shock of 
260 ± 5°C for 5 ± 1sec on terminals without any deration on 
electrical characteristics or mechanical damage. 

8 Vibration test: Per MIL-STD-202, Method 204B, no mechanical or 
intermittent change of switch settings during or after test. 

9 UL 94VO fire retardant plastics used. 
10 Bottom epoxy sealed standard to insure free of flux immersion 

during wave soldering. 

EPG SERIES DIMENSIONS AND CIRCUITRY PART NUMBERING SYSTEM 

EPIG 1 08 A 

CONSTRUCTION 

U~ 
(O;~') I 

I 11.3 
J(0.445) 

::'=::::'::.-.l 
--I r--' .4(0.055) 

Edge Actuated 
(Piano Type) 
EPG Series 

SPST: 
4-10 Positions 

DIMENSION A Unit: mm (inch) 

I Actuator and Sealing: 

Contacts 
Form: 
I.SPST 
2.0PST 
3. SPDT 
4.3PST 
5.4PST 
6. DPDT 

A: Top side "OFF" 

B: Top side "ON" 

AT: Top side "OFF" and tape 
sealed 

BT: Top side "ON" and tape 
sealed. 

Number of Positions: From 04 
to10 

Type Name: EPG: Piano type Gold Plated Contacts 

EPS: Piano type silver Plated Contacts 

EDG SERIES DIMENSIONS AND CIRCUITRY PART NUMBERING SYSTEM 

EDG108S 

CONSTRUCTION 

epoxy resin 

sealed 

ON ! 
~ ~ ~ ~ 9.7(0.381) 

1234 ~ 

SPST: 
4-10 Positions 

DIMENSION A 

LZR ELECTRONICS, INC. 
8174 Beechcraft Ave., Gaithersburg, MD 20879 

er:' 
UIo.299) 

Unit: mm (inch) 

I Actuator and Sealing: 

Contacts 
Form: 
1. SPST 
2. DPST 
3. SPDT 
4.3PST 
5.4PST 
6. DPDT 

S: Standard 

L: Low Profile Actuators 

T: Low Profile Plus Tape 
Sealed 

ST: Standard Plus Tape Sealed 

Number of Positions: From 04 
to 10 

Type Name: EDG: Gold Plated Contacts 

EDS: Silver Plated Contacts 

TEL: 301-921-9440 
FAX: 301-670-0436 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1757 



5100 SWITCHES 

MarLee Switch Company 
933-D N. Central Ave., Upland, CA 91786 - (714) 982-8988 

SWITCHES MATRICES SYSTEMS 

TYPES: MarLee Switch Company uses the latest designs and 
highest qualify components, to provide superior per
formance and reliable operation. In addition we spe
cialize in modifying our standard products to meet 
your specific requirements. We have a proven record 
of delivering on time and at a very competitive 
price. 

-""- AUDIO 
-""- DATA 
-""..: VIDEO 
-""- R.F. 
-""- MULTI-WIRE 
-""- BALANCED LINE 
-""-COM 
-""- TWINM When they need their signals switched, many of the 

world's leading businesses come to MarLee Switch 
Company. 

OPTIONS: 

• PROGRAMMABLE 
• COMPUTER INTERFACE 
• ELECTRO-MECHANICAL 
• SOLID STATE 
• DESKTOP 
• RACK MOUNT 
• MODULAR 
• COMPLETE SYSTEMS 

MODUlAR SWITCHES AND MATRICES 1000 WIRE A-B SWITCHING 5mEM 

TYPICAL SPECIFICATIONS: 

Switches: 1 to N poles, 1 to N throws 
Matrices: 1 to N inputs, 2 to N outputs 
Frequency Range: DC to 1.2 GHz 
Switching Speed: 100 ms. down to 1 ns. 
Switching Types: Solid State, Reed, Relay 
Switch Life: Greaterthan 100 million operations 
Isolation (open contact): To -110 db 
Insertion Loss (RF): Less than 0.5 db, typically 0.2 db 
VSWR: 1.5 to 1 
Shock: 200 G max., 11 ± 1 msec. 
Vibration: 20 G max. @ 0 to 600 Hz 
Temperature Range: - 50° to + 150°F 

Mum SWITCH MATRIX 5mEMS Xtalk Between Channels: To -180 db 

Let us show you how WE can satisfy your switching requirements. 
Call or write for complete specifications and our new catalog. 

8-1758 For manufacturers' sales offices, see yellow pages EEM 1988 



5100 SWITCHES 510Q 

MARQUARDT ~ Slide Switch 
4021 SERIES LINE VOLTAGE SELECTOR SWITCHES ________ _ 

DOUBLE POLE, 
DOUBLE THROW 
SOLDER TERMINALS 
R48 SA 250VAC lOA l2SVAC 

DOUBLE POLE, 
DOUBLE THROW 
STRAIGHT PC TERMINALS 

DOUBLE POLE, 
DOUBLE THROW 
RIGHTANGLE 
PC TERMINALS 

DOUBLE POLE, DOUBLE 
THROW, SLIDE BUTTON, 
QUICK CONNECT TERMINALS 
(Combination Solder or Plug-In) 

"' t"" 34 .. 
- 11,5 -

~].3. 5,4': ,±, 7,. 

r~ 
_.i.. __ .~_._ t 

_ 26.2- _ 2,8xO.8 - 8-

Technical Data: Double pole, double throw with sliding contact. 
Resistance to Tracking: = < KB 175 1= > KB 250 t3 < KB 175 
life Endurance: Mechanical 10,000 Cycles; Electrical 1 0,000 Cycles, Screw 
fixing, mounting holes rt> 3.3 mm 

Circuit Function Terminals Catalog Number 

DPDT ON-ON Solder 4021.0214 
(Black Slider, No Marking) 

DPDT ON-ON Quick Connect 4021.0506 (No UL & CSA) 
(Red Slider - 220V-240V Marking) 

DPDT ON-ON Quick Connect 4021.0512 
(Red Slider - 115V-230V Marking) 

DPDT ON-ON Quick Connect 4021.0513 
(Red Slider - High-Low Marking) 

DPDT ON-ON Quick Connect 4021.0521 
(Black Slider - No Marking) 

DPDT ON-ON Quick Connect 4021.0522 
(Red Slider - 230V-115V Marking) 

DPDT ON-ON Quick Connect 4021.0525 
(Red Slider - No Marking) 

DPDT ON-ON Quick Connect 4021.0526 (Red Slider - 115V-220V 
Marking) (100 Microinch Silver) 

DPDT ON-ON Quick Connect 4021.0527 (Red Slider - 120V-
240V) (100 Microinch Silver) 

DPDT ON-ON Quick Connect 4021.0530 
(Red Slider - 115V-220V) 

DPDT ON-ON Quick Connect 4021.0532 
(Red Slider -1OOV-250V) 

DPDT ON-ON Quick Connect 4021.0820 
(Red Slider Button - No Marking) 

DPDT ON-ON Quick Connect 4021.0821 
(Black Slider Button - No Marking) 

DPDT ON-ON Quick Connect 4021.1912 (Red Slider-
- No Marking) (No Mounting Ears) 

DPDT ON-ON Quick Connect 4021.1913 (Black Slider - 115V 
-230V White Marking) (No 
Mounting Ears) 

DPDT ON-ON Quick Connect 4021.1914 (Black Slider - High, 
Low White Marking) (No 
Mounting Ears) 

DPDT ON-ON RightAngle 4021.4220 (Red Slider 
P.C. - 220V-115V Black Marking) 

DPDT ON-ON RightAngle 4021.4221 (Red Slider 
P.C. -115V-220V Black Marking) 

DPDT ON-ON Straight P.C. 4021.4302 (No UL & CSA) 
(Red Slider - 240-220V Black 
Marking) 

DPDT ON-ON Straight P.C. 4021.4321 (Red Slider 
- 230-115V Black Marking) 

DPDT ON-ON Straight P.C. 4021.4322 
(Black Slider - No Markings) 

DPDT ON-ON Straight P.C. 4021.4420 (Black Slider Button 
- No Marking) (No Mounting Ears) 

DPDT ON-ON Straight P.C. 4021.4620 (Red Slider 
- 230-115V Black Marking) (No 
Mounting Ears) 

DPDT ON-ON Straight P.C. 4021.4621 (Black Slider 
- No Marking) (No Mounting Ears) 

DPDT ON-ON RightAngle 4021.4711 
P.C.RH (Red Slider - 230-115V - Black 

Markings) (No Mounting Ears) 
DPDT ON-ON RightAngle 4021.4720 (Red Slider 

P.C. - 220V-115V - Black Marking) (No 
Mounting Ears) 

DPDT ON-ON RightAngle 4021.4721 (Red Slider 
P.C. -115V-230V - Black Marking) (No 

Mounting Ears) 
DPDT ON-ON RightAngle 4021.4722 (Red Slider - No 

P.C. Markings) (No Mounting Ears) 
DPDT ON-ON RightAngle 4021.4723 (Red Slider 

P.C. LH - 230-115V) (No Mounting Ears) 
DPDT ON-ON Right Angle 4021.4725 (Red Slider 0, - Black 

P.C. Marking) (No Mounting Ears) 
DPDT ON-ON Left Side P.C. 4021.4920 (Red Slider - 230-115V 

- Black Marking) 
(No Mounting Ears) 

SPDT ON-ON Left Side P.C. 4021.5920 (Red Slider 0, - Black 
Marking) (No Mounting Ears) 

Materials: Slide made of thermoplastic; housing made of black 
thermoplastic; ground plate made of nature thermoplastic; glass 
fiber reinforced, contacts CuSn/Cu silver-plated; terminals silver-
plated 

Marquardt Switches, Inc. • P.O. Box 465 EM • Cazenovia, New York 13035 • (315) 655-8050 • Telex 703287UD • Telefax 315-655-8042 

EEM 1988 For manufacturers' sales offices, see yellow pages 8-1759 



5100 SWITCHES 5100 

MARQUARDT ~ Rocker Switch 
1540SERIES ____________________________________________ __ 

"" 15 
-10.2 

34 -- -12,2--,' 
-12,5--1 

Circuit 

DPST 

DPST 

DPST 

DPST 

DOUBLE POLE R70 16A 125V-250V AC 1/4HP 125VAC 1/2HP 250VAC R72 16A 250VAC 1/2HP 

Function Terminals Catalog Number 

ON-OFF 6.3 (.250) 1542.1121 R70 
(Black Rocker & Base - White 
Markings - ON, O-OFF) 

ON-OFF 6.3 (.250) 1542.1123 R70 
(Black Base & Rocker - White 
Markings I, 0) 

ON-OFF 6.3 (.250) 1545.1120 R72 
(White Base - Lighted Red Rocker -
220V Bulb) 

ON-OFF 6.3 (.250) 1545.1122 R72 
(Black Base - Lighted Red Rocker-
110V Bulb) 

Mechanical - 50,000 Operations 
Electrical - 10,000 Cycles 

1600SERIES ____________________________________________ __ 

SINGLE POLE ILLUMINATED R19 16A 125V AC 1/8HP 

Resistance to Tracking: > KB250 

t--14 -1 

j- 7,8 ... : 

Ii, •. ,5.§ 

~ 

Life Endurance: Mechanical-100,OOO operation; Electrical-10,OOO cycles 
Snap in Fixing: for a wall thickness (X) of 0.75 ... 2mm recommended cut-out 

(Y x Z) see table under dimensions 

Materials: Rocker and housing made of thermoplastic, contacts made of 
Ag, terminals Silver-plated 

Circuit Function Terminals 

SPST ON-OFF 6.3 (.250) 

SPST ON-OFF 6.3 (.250) 

SPST ON-OFF 6.3 (.250) 

SPST ON-OFF 6.3 (.250) 

SPST ON-OFF 6.3 (.250) 

SPST ON-OFF 6.3 (.250) 

SPST ON-OFF 6.3 (.250) 

SPST ON-OFF 6.3 (.250) 

SPST ON-OFF Solder 

Catalog Number 

1600.0120 R19 
(Black Base - Red Rocker -
110V Bulb) 
1600.0121 R19 
(White Base - Red Rocker-
110V Bulb) 
1600.0125 R19 
(Black Base - Red Rocker-
220V Bulb) 
1600.0126 R19 2-3.5mm Panel 
(Black Base - Red Rocker-
110V Bulb - Frame Alum) 
1600.0127 R19 
(Brown Base - Red Rocker -
110V Bulb) 
1600.0128 R19 
(Black Base - Green Rocker-
110V Bulb) 
1600.0420 R19 
(Black Base - Red Rocker -
110V Bulb - Frame Alum) 
1600.0421 R19 
Black Base - Green Rocker-
110V Bulb - Frame Alum) 
1600.3108 R19 
(White Base - Green Rocker -
110V Bulb) 

1601SERIES ____________________________________________ __ 

SINGLE POLE NON-ILLUMINATED R62 10A 250VAC 1/3HP 16A 125VAC 1/8HP 

Resistance to Tracking: > KB250 
Life Endurance: Mechanical-100,OOO operation; Electrical-10,OOO cycles 
Snap in Fixing: for a wall thickness (X) of 0.75 ... 2mm recommended cut-out 

(Y x Z) see table under dimensions 

Materials: Rocker and housing made of thermoplastic, contacts made of 
Ag, terminals, Silver-plated 

Contact Resistance < 10 milliohms - Dielectric Resistance> 5 megohms 

Circuit Function Terminals 

SPST ON-OFF 6.3 (.250) 

SPST ON-OFF 6.3 (.250) 

SPST ON-OFF 6.3 (.250) 

SPST ON-OFF 6.3 (.250) 

SPST ON-OFF 6.3 (.250) 

SPST ON-OFF 6.3 (.250) 

SPST ON-OFF 6.3 (.250) 

SPST ON-OFF 6.3 (.250) 

Catalog Number 

1601.0117 R62 
(Black Base & Rockers, Markings -
White OFF-ON, Horizontal Mtg.) 
1601.0118 R62 
(White Base & Rockers, Markings -
Black OFF-ON, Horizontal Mtg.) 
1601.0120 R62 
(White Base & Rocker) 
1601.0121 R62 
(Black Base & Rocker) 
1601.0122 R62 
(Black Base & Rocker, 3.5mm Panel) 
1601.0123 R62 
(Black Base & Rocker, White Marking 
o on Bezel) 
1601.0124 R62 
(White Base & Rocker - Black 1,0) 
1601.0125 R62 
(Black Base & Rocker, Marking White 
OFF-ON, Vertical Mtg.) 

Marquardt Switches, Inc •• P.O. Box 465 EM. Cazenovia, New York 13035. (315) 655-8050 • Telex 703287UD • Telefax 315-655-8042 

8-1760 For manufacturers' sales offices, see yellow pages EEM 1988 



5100 SWITCHES 

fTlARQUARDT ~ 
1602 SERIES 

"'I': P-r--+_+-l ~ 19,8 

1 22 

I-'---l-':"""'-+-C- 25 
_-,,,,,,0,8,,,<&=3 21,7 

NON-ILLUMINATED DOUBLE POLE 

R46 16A 125V AC 10A 250V AC 
R62 16A 125V AC 1/SHP 
10A 250V AC 1/3 HP 

Technical Data: 
Resistance to Tracking: > KB250 

x y Z 
0.75 1,25 30. 1 22-0. 
',2L 2 30.2-01 22-0. 

Life Endurance: Mechanical-l00,000 operation; Electrical-l0,OOO cycles 
Snap in Fixing: for a wall thickness (X) of 0.75 ... 2mm recommended cut-out 

(V x Z) see table under dimensions 

Materials: Rocker and housing made of thermoplastic, contacts 
made of Ag, terminals silver-plated 

1605 SERIES 

ILLUMINATED DOUBLE POLE 

R1916A 125V AC 1/8 HP 
R61 10A 250V AC 1/3HP 

Technical Data: 
Resistance to Tracking: > KB250 

x z 
0.75 1,25 30-01 22-0. 
',2L2 30,2-01 22'0. 

21,7 ------l 

22 
25 

Life Endurance: Mechanical-l00,OOO operation; Electrical-l0,000 cycles 
Snap in Fixing: for a wall thickness (X) of 0.75 ... 2mm recommended cut-out 

(V x Z) see table under dimensions 

Materials: Rocker and housing made of thermoplastic, illuminated 
rockers and windows of lights made of transparent thermoplastic, 
contacts made of Ag, terminals silver-plated 

1607 SERIES Pilot Light 

6.3 (.250) 1607.0420 
(White Base, Red Lens, 110V Bulb) 

6.3 (.250) 1607.0520 
(Black Base, Orange Lens, 110V Bulb) 

Circuit 

DPST 

DPST 

DPST 

DPST 

DPST 

DPST 

DPST 

DPDT 

Circuit 

DPST 

DPST 

DPST 

DPST 

DPST 

DPST 

DPST 

DPST 

DPST 

5100 

Rocker Switch 

Function Terminals Catalog Number 

ON-OFF 6.3 (.250) 1602.0114 R46 
(White Base & Rocker -
Marking Black 0, I 

ON-OFF 6.3 (.250) 1602.0120 R62 
(White Base & Rocker -
Marking - Red - 0 on Bezel 

ON-OFF 6.3 (.250) 1602.0121 R62 
(Black Base & Rocker -
Marking Red - 0 on Bezel) 

ON-OFF 6.3 (.250) 1602.0125 R62 
(Black Base & Rocker -
Marking White - 0, I) 

ON-OFF 6.3 (.250) 1602.0126 R62 
(Black Base & Rocker -
Marking - White OFF-O ON-l) 

ON-OFF 6.3 (.250) 1602.0127 R62 
(Black Base, Red Rocker -
Marking - Red 0 on Bezel) 

ON-OFF 6.3 (.250) 1602.4120 R62 
(White Base & Rocker - Side Guards 
on Rocker- Marking Red 0 on Bezel) 

ON-ON 6.3 (.250) 1604.0120 R62 
(White Base & Rocker) 

Function Terminals Catalog Number 

ON-OFF 6.3 (.250) 1605.0120 R19 
(Black Base, Red Lens, 110V Bulb 
Marking Red 0 on Bezel) 

ON-OFF 6.3 (.250) 1605.0121 R61 
(Black Base, Red Lens, 220V Bulb 
Marking Red 0 on Bezel) 

ON-OFF 6.3 (.250) 1605.0122 R19 
(White Base, Red Lens, 110V Bulb 
Marking Red 0 on Bezel) 

ON-OFF 6.3 (.250) 1605.0123 R19 
(White Base, Green Lens, 110V Bulb 
Marking Red 0 on Bezel) 

ON-OFF 6.3 (.250) 1605.0124 R19 
Black Base, Green Lens, 110V Bulb 
Marking Red 0 on Bezel) 

ON-OFF 6.3 (.250) 1605.0126 R61 
(Black Base, Green Lens, 220V Bulb 
Marking Red 0 on Bezel) 

ON-OFF 6.3 (.250) 1605.0127 R61 
(Black Base, Orange Lens, 220V 
BUlb, Marking Red 0 on Bezel) 

ON-OFF 6.3 (.250) 1605.0128 R61 
(White Base, Green Lens, 220V Bulb 
Marking Black 0-1 on Bezel) 

ON-OFF 6.3 (.250) 1605.0427 R61 
(White Base, Red Lens, 220V Bulb 
Marking Black 0, I) 

6.3 (.250) 1607.5101 
(White Base, Red Lens, 220V Bulb) 

6.3 (.250) 1607.5110 
(White Base, White Lens, 220V Bulb) 

Not UL or CSA Approved 
(Approval Pending) 

Marquardt Switches, Inc •• P.O. Box 465 EM • Cazenovia, New York 13035 • (315) 655-8050 • Telex 703287UD • Telefax 315-655-8042 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1761 



5100 SWITCHES 5100 

MARQUARDT (@) Rocker Switch 
1800 SERIES 

x y 

Technical Data: 
Resistance to tracking t3 > KB250 P» > KB 175 
Life endurance, mechanical: 

ST, DT - 100,000 operations 
DT with off-position - 50,000 operations 

Life endurance, electrical: 

0.75 . .125 192_ 1 
Z 

129~ .1 

ST, DT 6(4)A - 50,000 cycles 
ST, DT 10(4)A - 10,000 cycles 

Snap in fixing: 1.25 2 19,4_ 1 
2 3 198 1 

SINGLE POLE 

for a wall thickness (X) of 0,75 ... 3 mm recommended 
cut-out (Y x Z) see table under dimensions 

Materials 
R30 6A 125V-250V AC 1/4 HP 125 - 1/2 HP 2SOV AC 
R50 10A 125V-250V AC 1/3 HP 125V -1/2 HP 250V AC 
R52 6A 125V - 4A 250V AC 1/10 HP 125V-250V AC 

R58 6A 125V-250V AC 1/8 HP 
R73 10A 125V AC - 1/3 HP 
R876A 250V AC - 1/2 HP 

Rocker and housing made of thermoplastic 
Contacts Ag/Cu silver-plated 
Terminals silver-plated 

Circuit Function Terminal Catalog Number 

SPST ON-OFF 4.8(.187) 1800.1121 R73 (Black Base, Red Lighled Rocker, 

SPST ON-OFF 
SPST ON-OFF 
SPST ON-OFF 
SPST ON-OFF 
SPST ON-OFF 

125V Bulb) 
1801.0102 R30 (Black Base & Rocker) 
1801.0120 R30 (While Base & Rocker) 
1801.0121 R50 (Black Base & Rocker) 
1801.0122 R30 (Black Base, Red Rocker) 
1801.0123 R30 (Brown Base & Rocker) 

SPST ON-OFF 
SPST ON-OFF 

Solder 
Solder 
Solder 
Solder 
Solder 
Solder 
Solder 

1801.0124 R30 (Black Base & Rocker, Marking, Red-) 
1801.0130 R30 (Black Base, Orange Rocker, 

SPST ON-OFF 
SPST ON-OFF 

SPST ON-OFF 

SPST ON-OFF 

SPST ON-OFF 
SPST ON-OFF 
SPST ON-OFF 
SPST ON-OFF 

SPST ON-OFF 

SPST ON-OFF 

SPST ON-OFF 

SPST ON-OFF 
SPST ON-OFF 
SPST ON-OfF 

SPNO ON-OFF 
Momentary 

Marking, Black 0, I) 
Solder 1801.0134 R50 (Brown Base & Rocker) 
Solder 1801.0136 R50 (Black Base & Rocker 

White Marking 0,-) 
Solder 1801.0138 R30 (Black Base & Rocker, 

Marking, While - 0) 
Solder 1801.0149 R30 (Black Base & Rocker, 

Marking, Red 0,-) 
4.8(.187) 1801.1102 R30 (Black Rocker & Base) 
4.8(.187) 1801.1110 R30 (Brown Rocker & Base) 
4.8(.187) 1801.1121 R50 (Black Rocker & Base) 
4.8(.187) 1801.1124 R50 (Brown Rocker & Base, 

Red Bar on Rocker) 
4.8(.187) 1801.1139 R30 (Black Rocker & Base, 

White Marking 0, -) 
4.8(.187) 1801.1142 R30 (White Rocker & Base, 

Black Bar on Rocker) 
4.8(.187) 1801.1143 R30 (Black Rocker & Base, 

While Bar on Rocker) 
4.8(.187) 1801.1144 R30 (Black Base, Red Rocker) 
4.8(.187) 1801.1147 R50 (Brown Base & Rocker) 
4.8(.187) 1801.1148 R50 (Black Base & Rocker, 

While Marking 0,-) 
4.8(.187) 1801.1210 R52 (Brown Base & Rocker) 

SPNO ON-OFF 4.8(.187) 1801.1221 R52 (Black Base & Rocker) 
Momentary 

SPNO ON-OFF 4.8(.187) 1801.1222 R52 (Black Base, While Rocker) 
Momentary 

SPST ON-OFF P.C. 
SPNC ON-OFF P.C. 

1801.2152 (Black Base & Rocker, 30mA, 12VOC) 
1801.2322 R52 (Brown Base & Rocker) 

Momentary 

1852 SERIES 

NON-ILLUMINATED R52 6A 125V 4A 250V AC 
1/10 HP 125V-250V AC 
MAX, INRUSH - 51A 125V AC 

Technical Data: 
Single pole or double pole ST 
Lifting contact 
Resistance to tracking> KB 250 
Life endurance: 

Mechanical - 50,000 operations 
Electrical - 10,000 cycles 

x y 
0,75 .. 125 192_ 
1.25 2 194 
2 . 3 19.8_ I 

129~ .7 
129~ ,1 

Materials 

Circuit Function 

SPOT ON-ON 
SPOT ON-ON 
SPOT ON-ON 
SPOT ON-ON 
SPOT ON-ON 
SPOT ON-ON 
SPOT ON-ON 

Momentary 

SPOT ON-ON 
Momentary 

SPOT ON-OFF
ON 

SPOT ON-OFF
ON 

SPOT MomON 
-OFF-ON 

SPOT MomON 
-OFF
MomON 

SPOT Mom ON 
-OFF
MomON 

SPOT Mom ON 
-OFF
MomON 

SPOT Mom ON 
-OFF
MomON 

SPOT ON-OFF-
ON 

SPOT ON-OFF
ON 

SPOT Mom ON 
-OFF-ON 

SPOT MomON 
-OFF
MomON 

SPOT MomON 
-OFF
MomON 

Circuil Function 

OPST ON-OFF 

OPST ON-OFF 

OPST ON-OFF 

OPST ON-OFF 

OPST ON-OFF 

OPST ON-OFF 

OPST ON-OFF 

OPST ON-OFF 

OPST ON-OFF 
OPST ON-OFF 

Terminal Catalog Number 

Solder 1803.0107 RSO (Brown Base & Rocker) 
Solder 1803.0120 R50 (White Base & Rocker) 
Solder 1803.0121 R50 (Black Base & Rocker) 
4.8(.187) 1803.1120 R30 (White Base & Rocker) 
4.8(.187) 1803.1121 R50 (Black Base & Rocker) 
4.8(.187) 1803.1122 R50 (Brown Base & Rocker) 
4.8(.187) 1803.1221 R52 (Black Base & Rocker) 

4.8(.187) 1803.1222 R52 (Brown Base & Rocker) 

Solder 1808.0121 R58 (Black Base & Rocker) 

Solder 1808.0124 R58 (Brown Base & Rocker) 

Solder 1808.0220 R58 (White Base & Rocker) 

Solder 1808.0320 R58 (White Base & Rocker) 

Solder 1808.0321 R58 (Black Base & Rocker) 

Solder 1808.0323 R58 (Black Base & White Rocker) 

Solder 1808.0324 R58 (Black Base & Red Rocker) 

4.8(.187) 1808.1121 R58 (Black Base & Rocker) 

4.8(.187) 1808.1123 R58 (Brown Base & Rocker) 

4.8(.187) 1808.1204 R58 (Brown Base & Rocker) 

4.8(.187) 1808.1321 R58 (Black Base & Rocker) 

4.8(.187) 1808.1322 R58 (Brown Base & Rocker) 

Terminal Catalog Number 

Solder 1852.0122 R52 (Black Base & Rocker, 
White Marking on Rocker -, 0) 

4.8(.187) 1852.1121 R52 (Black Base & Rocker, 
Red Marking, 0 on Rocker) 

4.8(.187) 1852.1122 R52 (Black Base, Red Rocker, 
White Marking, 0 on Rocker) 

4.8(.187) 1852.1123 R52 (Black Base, Red Rocker, 
White Marking, on Rocker I, 0) 

4.8(.187) 1852.1124 R52 (Black Base & Rocker, 
White Marking OFF-ON on Rocker) 

4.8(.187) 1852.1125 R52 (Black Base & Rocker, 
While Marking 0 I on Rocker) 

4.8(.187) 1852.1126 R52 (Black Base, Red Rocker, 
White Marking on Rocker 0, -) 

4.8(.187) 1852.1128 R52 (Black Base & Rocker, 
White Marking on Rocker 0, I) 

2.8(.110) 1852.3122 R52 (Black Base & Rocker) 
P.e. Right 1852.5120 R52 (Black Base & Rocker) 
Angle White Marking, 0) 

Additional Models 
Snap in fixing: 

for a wall thickness (X) of 0,75 ... 3 mm recommended 
cut-out (Y x Z) see table under dimensions 

Rocker and housing made of thermoplastic 
Contacts made of Ag 

Rocker, window and housing in other colors 
Rocker with different symbols 

Terminals silver-plated 
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5100 SWITCHES 5100 

f1lARQUARDT (@) 
1802 SERIES 

---21 -

x z 

DOUBLE POLE 
0.75 .. .125 19.2_ 219+0) 
1,25 2 19,4 I 219+· 
2 .3 198_ 1 219·.1 

R30 6A 125V-2S0V AC 
1/4 HP 125 - 1/2 HP 250V AC 
R50 10A 125V-250V AC 1/3 HP 125V -1/2 HP 250V AC 
R526A 125V - 4A 250V AC 1110 HP 125V-250V AC 

R556A 125V AC 1/4 HP 
R506A 125V-250V AC 1/8 HP 
R7310A 125V 1/3 HP 
R07 6A 250V AC 1/2 HP 

Circuit Function 

DPST ON-OFF 

DPST ON-OFF 

DPST ON-OFF 

DPST ON-OFF 

DPST ON-OFF 

DPST ON-OFF 

DPST ON-OFF 

DPST ON-OFF 

DPST ON-OFF 

DPST ON-OFF 

DPST ON-OFF 

DPST ON-OFF 

Tenninal Catalog Number 

Solder 1802.0121 R50 (Black Base & Rocker, 
Red 0 on Rocker) 

Solder 1802.0122 R50 (White Base & Rocker, 
Black Markings 0, I) 

4.8(.187) 1802.1112 R50 (Brown Base, Red Rocker, 
White Markings 0, I) 

4.8(.187) 1802.1113 R50 (Black Base, Red Rocker, 
White Markings 0, I) 

4.8(.187) 1802.1120 R50 (White Base & Rocker, 
Red 0 on Rocker) 

4.8(.187) 1802.1121 R50 (Black Base & Rocker, 
Red 0 on Rocker) 

4.8(.187) 1802.1122 R50 (Black Base, White Rocker) 
Red 0 on Rocker) 

4.8(.187) 1802.1123 R50 (Black Base & Rocker, 
White Markings O. I) 

4.8(.187) 1802.1124 R50 (Brown Base & Rocker, 
White Marking 0, -) 

4.8(.187) 1802.1127 R30 (Dark Gray Base & Rocker, 
White 0, on Rocker) 

4.8(.187) 1802.1130 R30 (Black Base & Rocker, 
Red 0, on Rocker) 

4.8(.187) 1802.1133 R50 (Black Base & Rocker, 
White Marking - ON, OFF on Rocker) 

1850 SERIES 

ILLUMINATED 

i- 15 ----1 

;-- 21-----1 l'I-IO'41 , ! II-.r I 
~! ---~:::!, ' 

.L - -II ,- , 
I \0 .' 55 

i !:!'';'' : -
__ t ~' ttl.,; ;, 

x y 
0.'15._.1 25 192_ 
125.2 194_ 1 

z 

R69 4A 250V AC 1/10HP 
R53 6A 125V AC 1/10 HP 

2 3 198_ 1 129+ . 

Technical Data: 
Single pole or double pole ST 
Lifting contact 
Resistance to tracking> KB 250 
Life endurance: 

Mechanical - 50,000 operations 
Electrical- 10,000 cycles 

Snap in fixing: 
for a wall thickness (Xl of 0,75 ... 3 mm recommended cut-out (V x Z) see 
table under dimensions 

Illumination: 
neon lamp with Rv 220V or 110V AC (not interchangeable) 

Materials 
Rocker and housing made of thermoplastic 
Contacts made of Ag 
Terminals silver-plated 

Rocker Switch 

Technical Data: 
Resistance to tracking P > KB250 P» > KB 175 
Life endurance, mechanical: 

ST, DT - 100,000 operations 
DT with off-position - 50,000 operations 

Life endurance, electrical: 
ST, DT 6(4lA - 50.000 cycles 
ST, DT 10(4lA - 10,000 cycles 

Snap in fixing: 
for a wall thickness (Xl of 0,75 ... 3 mm recommended cut-out (V x Zl see 
table under dimensions 

Materials 
Rocker and housing made of white or black thermoplastic 
Window made of red transparent thermoplastic 
Contacts Ag/Cu silver-plated 
Terminals silver-plated 

Circuit Function Tenninal Catalog Number 

DP.NOON-OFF 4.8(.187) 1802.1221 R52 (Black Base & Rocker) 
Momentary 

DPST ON-OFF P.C. 1802.2402 (No UL, CSA) (Black Base & Rocker, 
Red Marking 0 on Rocker) 

DPDT ON-ON 
DPDT ON-ON 

DPDT ON-ON 
DPDT ON-ON 
DPDT ON-ON 
DPOT ON-ON 

OPOT ON-ON 

DPOT CN-ON 

OPST ON-OFF 

DPST ON-OFF 

OPOT ON-OFF 
-ON 

OPOT Mom ON 
-OFF
MomON 

Circuit Function 

SPST ON-OFF 

SPST ON-OFF 

SPST ON-OFF 

OPST ON-OFF 

OPST ON-OFF 

OPST ON-OFF 

OPST ON-OFF 

DPST ON-OFF 

OPST ON-OFF 

OPST ON-OFF 

Solder 1804.0102 R30 (Black Base & Rocker) 
Solder 1804.0103 R30 (Black Base & Rocker, 

White Marking Bar on Rocker) 
4.8(.187) 1804.0121 R50 (Black Base & Rocker) 
4.8(.187) 1804.1121 R50 (Black Base & Rocker) 
4.8(.187) 1804.1124 R30 (Black Base & Rocker) 
4.8(.187) 1804.1152 (White Base & Rocker, Contact 

Gold, 30mA - 12 VDC) 
4.8(.187) 1804.1153 (Black Base & Rocker, Contact 

Gold, 30mA -12VDC) 
P.C. 1804.2152 (Black Base & Rocker, Contact 

Gold, 30mA - 12VDC) 
4.8(.187) 1805.1102 R87 (Black Base, Red Lighted Rocker, 

White Marking 0 on Rocker, 220V Bulb) 
4.8(.187) 1805.1121 R55 (Black Base, Red Lighted Rocker, 

White Marking 0 on Rocker, 125V Bulb) 
4.8(.187) 1809.1121 R58 (Black Base & Rocker) 

4.8(.187) 1809.1302 R58 (Black Base & Rocker) 

Terminal Catalog Number 

4.8(.187) 1850.1121 R69 (Black Base, Red Lighted Rocker, 
220V Bulb) 

4.8(.187) 1850.1122 R53 (White Base, Red Lighted Rocker, 
125VBulb) 

4.8(.187) 1850.1123 R53 (Black Base, Red Lighted Rocker, 
125V Bulb) 

4.8(.187) 1855.1122 R53 (Black Base, Green Lighted Rocker, 
125V BUlb, White Marking, 0) 

4.8(.187) 1855.1123-R53 (White Base, Red Lighted Roeker, 
125V Bulb, White Marking, 0) 

4.8(.187) 1855.1124 R53 (Black Base, Red Lighted Rocker, 
125V BUlb, White Marking, 0) 

4.8(.187) 1855.1125R53 (Black Base, Amber Lighted Rocker, 
125V Bulb, White Marking, 0) 

4.8(.187) 1855.1126 R69 (Black Base, Green Lighted Rocker, 
220V BUlb, White Marking, 0) 

4.8(.187) 1855.1127 R69 (Black Base, Red Lighted Rocker, 
220V Bulb, White Marking, 0) 

4.8(.187) 1855.1128 R69 (Black Base, Orange Lighted 
Rocker, 220V Bulb, 
White Marking, 0) 

Additional Models 
Rocker, window and housing in other colors 
Rocker with different symbols 
With incandescent lamp 
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5100 

engineered switches 

SWITCHES 

M~GIu..: 
5100 

McGILL MFG. CO., INC .. ELECTRICAL DIV., 
VALPARAISO, IN 46383 (800) 233-8828 

TOGLITE™ LIGHTED TOGGLE SWITCHES 
• Broad Selection of bat styles, colors, indicating plates 

and legends to fit design and functional requirements. 
• Reliable, long-life mechanisms for exceptional 

performances. 
• Variety of circuit arrangements. 
• Environmental ratings-150oF., 85% relative 

humidity. 
• Choice of terminals: Screw, 1/4" wide spade, or solder. 
• Choice of lights: 6V, 14V, 28Vor 250V AC, 125V AC 

Standard. 

15 Amp 277V AC 
3/4 HP 125-277V AC 
Single Pole & Double Pole 
Case Dimensions 
1.35" x .80" 
15/32" -32 thd. bushing 
ULListed 
CSA Approved 

DESIGNER LINE TOGGLE SWITCHES 
• Choice of designer-style lighted or unlighted bats in 

colors to your specifications. 
• Reliable, long-life mechanism for exceptional 

performance. 
• Polycarbonate or die-cast zinc coverplates. 
• 25,OOO-hour 14V incandescent standard (other incan

descent and neon lamps available on special order). 
• Environmental ratings: 150oF., 85% relative humidity. 
• Choice of terminals: Screw, 1/4" wide spade, or solder. 

15 Amp 277V AC 
3/4 HP 125-277V AC 
Single Pole & Double Pole. 
Case Dimensions: 1.35" x .80" 
15/32" thd. bushing 
ULListed 
CSA Approved 

STANDARD TOGGLE SWITCHES 
20 Amp SP Toggle 

Circuit Arrangement 
CATALOG NUMBERS 

ROCKER AND PADDLE 
SWITCHES 

MINIATURE ROCKER 
SWITCHES 

• Wide selection of circuitry, ratings, terminals. 
• Time-proven, reliable long-life mechanism. 
• Variety of bat styles and colors. 
• SP, DP, 3+4 pole models available. 

ULListed 
CSA Approved 

• Distinctive styling-With your choice of stan
dard or specially designed actuators to meet 
style requirements. 

• Reliability-Mechanical excellence from one 
of the most experienced manufacturers of 
switches of this type. 

• Extra electrical capacity-20 Amp models 
provide an extra margin of reliability. 

• Broad range of variations-Terminals, cir
cuitry, coverplates, actuators are available or 
can be engineered to fit your needs. 

• Choice of StyleHe™ -(new softer de
Signer lines that enhance product styling) 
or standard miniature rocker switches. 

• Choice of illuminated or solid two surface 
smooth colored rocker. 

• Rocker colors available
Light-Clear-Amber-Red-*Green-*Blue 
Non-lighted-White-Black-Red 
(other colors, consult factory). 

~ Poles 
Terminals 

A • C Screw Solder Spade 

ON - OFF SPST 90·0001 90·0002 90·0003 

ON OFF ON SPOT 91-0001 91-0002 91·0003 
ON - ON SPOT 92-0001 92-0002 92·0003 

(ON) OFF (ON) SPOT 93·0001 93·0002 93·0003 

ON OFF (ON) SPDT 93·1001 93·1002 93·1003 

(OFF) - ON SPST 93·2001 93·2002 93·2003 

(ON) - OFF SPST 93·3001 93·3002 93·3003 

ON - (ON) SPDT 93·4001 93·4002 93-4003 

( ) = Momentary. Indlcatrng plale supplied With on-off Circuit only. 

0801 SP and 0801 DP Series 
UL Listed CSA Approved 
20 Amp 277V AC 16 Amp 277V AC 
11/2HP 125-250VAC 11/2HP 125-250VAC 
20 Amp 12VDC 

1801 SP and 1801 DP Series 
UL Listed CSA Approved 
6Amp 125VAC 
3Amp250VAC 
1/4HP 125-250VAC 
6 Amp 12VDC 
Case Dimensions: 1 15/64" x 51/64" 

• Plastic snap-in bezels-for fast easy 
installation. 

• Available in black & white bezels 
(other colors, consult factory). 

• Terminals-1/4" quick disconnect
standard. Also available 16-ga. wire. 

• Lamps-115V AC neon standard. Also 
available 6V AC or DC, 14V AC or DC, 28V 
AC or DC & 250V AC neon. 

McGILL MANUFACTURING COMPANY, INC., ELECTRICAL DIVISION, VALPARAISO, IN 46383 

8-1764 For manufacturers' sales offices, see yellow pages EEM 1988 



5100 SWITCHES 5100 

engineered switches M~GIU: McGILL MFG. CO., INC., ELECTRICAL DIV., 
VALPARAISO, IN 46383 (800)233-8828 

0150 & 0151 Series Toglite™ 
Circuit Arrangement 

SINGLE POLE . 
~ CATALOG NUMBERS 

Screw Spade Solder 
A B C P- Terminals Terminals Terminals 

ON - OFF SPST 01§G.2001 0150-2009 0150-2017 

ON OFF ON SPOT 015().;2002 0150-2010 0150-2018 

ON - ON SPOT 0150-2003 0150-2011 0150-2019 

(ON) OFF (ON) SPOT 0150-2004 0150-2012 0150-2020 

(ON) - OFF SPST 0150-2005 0150-2013 0154).2021 

(ON) - ON SPOT 0150-2006 0150-2014 0150-2022 

ON OFF (ON) SPOT 0150-2007 0150-2015 0150-2023 

(OFF) - ON SPST 0150-2008 0150-2016 0150-2024 

Black dress nut avarlabte tor plastIC bezet as an optIOn, 
Order part No. 0151- 9101. ( )=Momentary. 

0150 & 0151 Plastic Series-Designer Line 
Circuil Arrangement 

~ CATALOG NUMBERS 

Screw Spade Solder 
A B C Poles Terminals Terminals Terminals 

ON OFF SPST 015().lOQl 0150-1009 015().1011 

ON OFF ON SPOT 015().1002 01SO-1010 015(}1018 

ON - ON SPOT 015()..1003 015().1011 0150-1019 

(ON) OFF (ON) SPOT 015()..1004 015().1012 0150-1020 

(ON) OFF SPST 0150-1005 0150-1013 0150-1021 

ON - (ON) SPOT 0150-1006 0150-1014 0150-1022 

ON OFF (ON) SPOT 0150-1007 0150-1015 0150-1023 

(OFF) ON SPST 0150-1008 0150-1016 0150-1024 

Ole cast coverplate and bushing available on special order. Black anodized dress nut 
available for plastic bezel as an option. Order part number 0151-01 01. 

DOUBLE POLE 
CATALOG NUMBERS 

Sctew Spade Solder 
P- Terminals TerminaJs lWminaJs 

OPST 0151-2001 0151-2009 0151-2017 

OPOT 0151-2002 0151-2010 0151-2018 

DPOT 0151-2003 0151-2011 0151-2019 

OPOT 0151·2004 0151-2012 0151-2020 

OPST 0151-2005 0151-2013 0151-2021 

OPOT 0151-2006 015,-2014 0151-2022 

DPOT 0151-2007 0151-2015 0151-2023 

OPST 0151-2008 0151·2016 0151-2024 

CATALOG NUMBERS 

Screw Spade Solder 
Poles Terminals Terminals Terminals 

DPST 0151·1001 0151·1009 015H017 

OPOT 0151·1002 015t.1Q10 Q1SH018 

OPOT 0151·1003 0151-1011 0151-1019 

OPOT 0151·1004 0151-1012 0151-1020 

DPST 0151·1005 0151·1013 0151-1021 

OPOT 0151·1006 0151-1014 0151-1022 

OPOT 0151·1007 0151-1015 0151-1023 

OPST 0151·1008 0151-1016 0151-1024 

Select from four bat shapes in red, black, white or 
illuminated; lens caps in white, clear, amber, red, 
green or blue; black or white indicating plates with 
one or two windows. Legends; ON-OFF, High-Low, 
1-0, AUTO-MAN, FWD/REV, Up-Down, Cool-Heat, 
Test, Out-In, 12V-125V. 

Sat Tip P~ .. ""'ow Spade Solder 
C""' SPST Terminals Terminals T9fmlnals 

Red ON..oFF 0151·7004 0151·7000 0151-7008 

Amber ON-OFF 0151-7005 0151·7001 0151-1009 

Green ON-OFF 0151-7006 0151·7002 0151-7010 

Clear ON-OFF 0151-7007 0151-7003 0151-7011 

Select from four bat shapes in red, black, white 
or illuminated. Illuminated Toggles available in 
black plastic bezel. Colors: red, amber, green, 
clear. Order following part numbers: 

15 Amp DP Toggle 6 Amp SP Toggle 6 Amp DP Toggle 
Circuit Arrangement 

~ 
Poles CATALOG NUMBERS 

Terminats 
A • C Screw Solder Spade 

0 ... - OFF OPST 0121-0001 OJ21-0017 0121-0009 

ON OFF ON CPOT 0121"'()()02 0121-0018 0121-0010 

ON - ON DPDT 0121-0003 0121-0019 0121-0011 

(ON) OFF ION) OPOT 0121-0004 0121-0020 0121-0012-

ION) - OFF OPST 0121-0005 0121·0021 0121-0013 

ON - (ON) OPOT 0121-0006 0121-0022 0121-0014 

ON OFF 10NI OPOT 0121·0007 0121-0023 0121-0015 

10FFI - ON DPST 0121-0043 0121·0045 0121-0044 

I ) _ Momentary Available on special order. 20 amp. 277V AC, 1 HP 
125-277VAC, UL. Listed. CSA Approved. 

Single Pole Rocker 
375" offset 1 625" centered 2·hole mounting rock.er switches 

Circuit Arrangement 
B 

~ 
Pales 

A . C 

ON - OFF SPST 

ON OFF ON SPOT 

ON - ON SPOT 

(ON) - OFF SPST 

(ON) OFF (ON) SPOT 

(ON) ON ON SPOT 

(ON) OFF ON SPOT 

ON - (OFF) SPST 

(ON) ON SPDT 

( ) = Momentary. 

12 Amp 125AC 
1/2 HP, 125-250V AC 
Also available: 

16 Amp 125V AC 
10 Amp 250V AC 
10Amp 30V DC 

1/2 HP, 125-250V AC 

CATALOG NUMBERS 

Spade Telminals 
20A OA 

0801·0310 1801-0310 

0801-0311 1801·0311 

0801·0312 1801·0312 

0801-0313 1801-0313 

0801-0314 1801·0314 

0801·0315 1801·0315 

0801·0316 1801-0316 

0801-0317 1801-0317 

0801-0318 1801-0318 

Case Dimensions: .890" x .490" 

Circuit A"engement 
B CATALOG NUMBERS 

~ ..... 
Terminal. 

CrrcurtArrangement 

~ 
CATALOG NUMBERS 

C "'" TBflTlll"lilis 

A B C "'- Solder Spade 
A . C Scr~ SOd. 

S_ 
ON - OFF SPST 3190-0001 3190-0002 3190-0003 ON - OFF OPST 1121·0001 1121·0017 1121-0009 

ON OFF ON SPOT 3191-0001 3191-0002 3191-0003 ON OFF ON DPDT 1121·0002 1121·0018 1121-0010 

ON ON SPOT 3192-0001 3192-0002 3192-0003 ON - ON DPDT 1121·0003 1121-0019 1121-0011 

(ON) OFF (ON) SPOT 3193-0001 3193-0002 193-0003 (ONI OFF (ON) OPOT 1121-0004 1121-0020 1121-0012 

ON OFF (ON) SPOT 3193-1001 3193-1002 3193-1003 (ON) - OFF OPST 1121·0005 1121·0021 1121·0013 

( )-Momentary. Indicatir.g plate supplied with on·off circuil onlv. ON - (ON) DPDT 1121--0006 1121-0022 1121·0014 

ON OFF (ON) OPOT 112H)OJ7 1121-0023 1121-0015 

(OFF) - ON DP5T 1121·0043 1121-0045 1121-0044 

I )~Momentarv 

Double Pole Rocker 
376" offset 1625" centered 2-hole mounting rocker switches. 3-pole and 4-pole models also available. 

CirCl/lt Ammgement 

~ 
CATALOG NUMBERS 

Poles 
Spade Terminals 

A . C 20 A 6A 

ON - OFF DPST 0811-0310 1811-0310 

ON OFF ON OPOT 0811-0311 1811-0311 

ON ON DPDT 0811-0312 1811-0312 

(ON) - OFF DPST 0811-0313 1811-0313 

(ON) OFF (ON) OPOT 0811-0314 1811-0314 

(ON) ON ON DPDT 0811·0315 1811·0315 

(ON) OFF ON OPOT 0811-0316 1811·0316 

ON - (OFF) OPST 0811-0317 1811-0317 

(ON) ON OPOT 0811-0318 1811 0318 

( )=Momenta.y 

Single Pole Rocker (black bezel white rockers) and Stylette™ curved rocker 
CirCUit Arrangement Single Pole Stylette 

B Rocker Rocker 

~ Poles Lights Catalog Numbers Catalog Numbers 
Spade Terminals Spade TermInals 

ON - OFF SPST NONE 0815-1213 0815-2213 
ON - ON SPOT NONE 0815-1243 0815-2243 
ON OFF ON SPOT NONE 0815-1253 0815-2253 
ON - OFF SPST 1 0815-5213 -

1115VAC) 

'Lighted version available in SPST circuitry. 
For catalog numbers for other bezel, rocker and lens colors or terminals, consultfactory. 
'Note: green & blue lighted rockers to be used with 6-14or28V lamps only. 

SWITCH BUYER HOTLINE (800) 233-8828; FAX (219) 465-2456; PHONE (219) 465-2200 
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engineered switches M~GILL: McGILL MFG. CO., INC., ELECTRICAL DIV., 
VALPARAISO, IN 46383 (800) 233-8828 

LIGHTED ROCKER SWITCHES WITH SNAP-ON COLORED CAPS 

0851, 1851, 1861, 0871, 1871, 0881 and 
1881 switch series standard construction 
features: 
These switches have black plastic bezels for 
snap-in-mounting, 1/4" quick-disconnect 
spade terminals, 115V neon lamps. Available 
with 6-28V DC incandescent lamp consult 
factory. Optional splash-resistant gasket 
model available-request new Sealtite fM 

switch. 

Underwriters' Lab. Inc. Listed 
CSA Approved 
0851,0861,0871,0881 
15 Amp 277V AC 
3/4 HP-125 277V AC 

1851, 1861, 1871, 1881 
6Amp 125VAC 
3Amp277VAC 
1/4 HP-125277VAC 

SINGLE POLE (Black Bezel. While Rocker. Red Lens) SINGLE POLE LIGHTED (Black Bezel) SEALTITE™ SWITCHES 
Circuit Arrangement 

CATALOG NUMBERS B 

~ 
Poles Ughts 

Spade Terminals 

A B C 15A(06S1) 6A (1851) 

ON - OFF SPST 1 0851-1301 1851-1301 

ON OFF ON SPOT 2 0851-2302 1851-2302 

ON - ON SPOT 2 0851-2303 1851-2303 

{ONI - OFF SPST 1 0851·1304 1851-1304 

(ONI OFF (ONI SPOT 2 0851-2305 1851-2305 

(ONI OFF ON SPOT 2 0851-2306 1851-2306 

ON - (OFFI SPST 1 0851-1307 1851-1307 

(ON I - ON SPOT 2 0851-2308 1851-2308 

{ \ = Momentary. 

CIrcuit Arrangement 
CATALOG NUMBERS B 

~ 
Poles lights 

Spade Terminals 

A B C 15A{08711 6A 118711 

ON - OFF SPST 1 0871-1601 1871-1601 

ON OFF ON SPOT 2 0871-2602 1871-2602 

ON - ON SPOT 2 0871-2603 1871-2603 

{ONI - OFF SPST 1 OB71-1604 1871-1604 

(ONI OFF (ONI SPOT 2 0871-2605 1871-2605 

(ONI OFF ON SPOT 2 0871-2606 1871-2606 

ON - {OFFI SPST 1 0871-1607 1871-1607 

(I Momentary. Above numbers do not Include cap 

Protects switch against liquids, dust, 
dirt and many other contaminants. 
Lighted or unlighted versions. Consult 
factory for part number. 

DOUBLE POLE (Black Bezel. While Rocker. Red Lens) DOUBLE POLE LIGHTED (Black Bezel) SNAP-ON COLORED CAPS 
Circuit Arrangement 

CATALOG NUMBERS B 
~c Potes Ughts 

Spade Terminals 

A B C 15 A (0861) 6A(1861) 

Circuit Arrangement 
CATALOG NUMBERS B 

~ 
Poles lights 

Spade Terminals 

A B C 15A[08811 6A 118811 

Color Full Cap 'hCap Curved Full Curved Full 
Serrated Serrated Satin Clear Satin Opaque 

Cap Cap 

White 0871-0000 0871-0010 0671-0020 0871-0030 

ON - OFF OPST 1 0861-1301 1861-1301 ON - OFF OPST 1 OB81-1601 1881-1601 
Clear 0871.()100 0871.()110 0871.()12Q 0871-0130 

ON OFF ON OPDT 2 0861-2302 1861-2302 ON OFF ON OPOT 2 0881-2602 1881-2602 
Amber 0871-0200 0871-0210 0871-0220 0871-0230 

ON - ON OPOT 2 0861-2303 1861-2303 ON - ON OPOT 2 0881-2603 1881-2603 
Red 0871-0300 0871-0310 0871-Q320 0871-0330 

(ONI - OFF DPST 1 0861-1304 1861-1304 {aNI - OFF OPST 1 0881-1604 1881-1604 
Green 0871-0400 0871-0410 0871-0420 0871-0430 

(ONI OFF (ON I OPOT 2 0861-2305 1861-2305 

(aNI OFF ON OPOT 2 0861-2306 1861-2306 

ON - (OFFI OPST 1 0861-1307 1861-1307 

(ON I OFF (ON I DPOT 2 0881-2605 1881-2605 

(ON I OFf ON OPOT 2 0881-2606 1881-2606 

ON - (OFFI OPST 1 0881-1607 1881-1607 

Blue 0871-0500 0871-0510 0871-0520 0871-0530 

Chrome - - - 0871-0730 

Black OB71'()800 0871..()810 0871-0830 

(ON I - ON OPOT 2 0861-2308 1861-2308 (ONI - ON OPOT 2 0881-2608 1881-2608 

( ) = Momentary (I Momentary Above numbers do no! Include cap 

SNAP-ACTION SWITCHES 
2600 Series 
20 Amp 125-250V AC 
1 HP 125-250V AC 

2700 Series 
20 Amp 125-250V AC 
1 HP 125-250V AC 

2 HP250VAC 
SPDT & SPST, NO or NC 
Less than .005" differential travel 
Operating force 20 oz. max. 
Underwriters' Laboratories, Inc. Listed 
CSA Approved 
Dimensions 113/16" x 41/64" x41/64" 
Standard Terminals 
Spade Terminals .250" x .032" 

2 HP250VAC 
Underwriters' Laboratories, Inc. Listed 
CSAApproved 
Dimensions 121/64" x 1-13/16" x 43/64" 
Spade Terminals .250" x .032" 

MINIATURE SNAP
ACTION SWITCHES 

McGiII® 4775 Series Rolling Cam' 
SNAP-ACTION SWITCHES. An 
engineering breakthrough that 
provides 150,000,000 cycle reli-

CATALOG NUMBERS OPERATING CHARACTERISTICS 

ability, less contact bounce (1.5 
millsec), LIGHT OPERATING 
FORCE--'-75gm. Max. 

4777 Series available rated: 
15 Amp 125-250V AC, 1/2 HP 125-250V AC 
25 Amp 125-250V AC, 1 HP 125V AC 
2 HP 250V AC, 85°C. Max. Ambient Temp. 

ACTUATOR 
Basic plunger 

Short rigid lever 

Long ngid lever 

Short rigid 
lever w/roller 

Long rigid 
lever w/roller 

SPADE TERMINALS 
SPOT SPST SPST 

NO NC 

4775-1100 4775-1200 4775-1300 

4775-1120 4775-1220 4775-1320 

4775-1130 4775-1230 4775-1330 

4775-1140 4775-1240 4775-1340 

4775-1150 4775-1250 4775-1350 

Operating Release Movement Pre- Total 
Force Force Diff. travel Over-

travel Max. gm. Min.gm. Max.ln. Max.ln. 
Min.ln. 

75 10 .016 .047 .050 

75 9 .018 .052 .050 

37 4 .037 .108 .090 

75 9 .01B .052 .050 

37 4 .037 .108 _090 

Actuator 
Length 

27/32 

113/32 

25/32 

111/32 

10Amp 
125-250VAC 

Simulated roller 4775-1160 4775-1260 4775-1360 if 5 .033 .096 .090 19/32 

Underwriters' Laboratories, Inc. Listed; NOTE. Operating characteristics are gNen for levers mounted In the support farthest from the plunger. When the levers are mounted 
CSA Approved in Ihe support closest to the p~nger. mu~~ly the given fOtee values by .57 and the travel values by 1.76 to obtain Ihe correct values. 

1/2 HP 125-250V AC 
4 Amp "L" 125V AC 

Optional UL 100,000 cycle listing and 20.1 Amp 4600 Series 15 Amp switches with berylium 
Case Dimensions: 1 3/32" x 5/8" x 13/32" copper mechanism also available. 

SWITCH BUYER HOTLINE (800) 233-8828; FAX (219) 465-2456; PHONE (219) 465-2200 
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1m I E' IIT-5 SERIES 
LIGHTED KEYSWITCHES 

DESCRIPTION 
The T-S lighted keyboard switch has long life (greater than 10 million cycles), low 
bounce, gold-plated cross bar contacts usually found in more expensive switches. 

Mechanically, the T-S switch incorporates precision tracking surfaces providing a 
smooth "feel" throughout its .170 travel. Each switch has two alignment studs and 
four to six solder points. This makes hand or wave soldered PC board assemblies 
extremely rugged for the most demanding applications, while keeping the manufac
turing costs down by eliminating the need for metal mounting frames. 

Electrical configurations include normally open, normally closed, double pole 
normally open, and alternate action. MEl stocks a SV, 60 milliamp, 100,000 hour 
bulb for these switches. Lamp terminal spacing is .100 inch, to fit T-l size lamps 
which can be changed from the front panel by end users. Lenses are stocked in 
eight colors. 

MEl offers a complete line of non lighted T-5 switches and accessories for keyboard 
construction. These include the switches and key tops shown below, key tops for both 
16mm and 19mm center arrays, relegendable key tops, space bars, wide key tops, 
leveling mechanisms, etc. In house engraving and printing is available for prototyping 
and low volume applications. 

SPECIFICATIONS 
CONTACT RATING, DC RESISTIVE: 3W 

max. 
VOLTAGE: 24V max. 
INITIAL CONTACT RESISTANCE: 100 

mfl max. 
PLUNGER TRAVEL: .170 ±.01O in. 
PRE-TRAVEL: .080 ±.030 in. 
OPERATING FORCE 

SINGLE POLE, MOMENTARY: 3.5 
±0.5 oz. 
DOUBLE POLE AND/OR ALT. ACTION: 
6.0 ±0.5 oz. 

TEMPERATURE 
OPERATING: -2SoC to +6SoC 
STORAGE: -40°C to + 70°.c 

CONTACT BOUNCE: 4 ms max. 
MIN. ACTUATIONS, @ SV, 100/-t AMPS: 

10 x 106 

T· 5 K With Box Lens T ·5L With Box Lens or Truncated Lens 

• LIGHTED WITH T-1 
BI-PIN LAMP, SOCKETED 

• FOR !¥a" CENTER 
MOUNTING 

• FOR %," CENTER 
MOUNTING 

• LIGHTED WITH 
T-1 BI-PIN LAMP, 
SOCKETED 

T ·5J With Panel Sealing Boot and Box Lens OTHER MODELS 

EEM 1988 

• ENVIRONMENTALLY 
SEALED ABOVE AND 
BELOW MOUNTING 
PANEL 

• VINYL BOOT SEALS 
AGAINST LIQUID 
AND DUST 

• FOR %,/1 CENTER 
MOUNTING 

• LIGHTED WITH T-1 
BI-PIN LAMP, SOCKETED T-5C T-5H 

PC BOARD LAYOUT 

461 CARLISLE DRIVE 
HERNDON, VA 22070 
(703) 435-9496 
TWX 710-832-0942 
FAX (703) 435-1837 

For manufacturers' sales offices, see yellow pages 

T-5P 

... -B[TWEEN SWITCHES 

T-5B T-5Q 

8·1767 



5100 SWITCHES 

ROTARY SWITCHES 

MICROMINIATURE 
ROTARY SWITCH 
OEM SERIES 910 AND 912 
DISTRIBUTOR SERIES 2ASB AND 2ASA 

Mepco/Centralab's microminiature rotary switches 
have compact size and low profile which make them 
suitable for mounting on pc cards, and on front 
panels where space is at a premium. Choice of ac
tuation Includes knob, screwdriver, lever and thumb
wheel. 

SUBMINIATURE 
ROTARY SWITCH 
OEM SERIES 160, 180, AND 800 
DISTRIBUTOR SERIES PSA AND PS 

Mepco/Centralab's 1/1 diameter subminiature rotary 
switches offer a two-ball-starwheel lateral thrust 
index with good torque control and feef These 
switches are designed to meet the requirements of 
Military Switch Specification Mll-S-37B6 Style SR05, 
and are available with ceramic, diallyl phthalate, or 
phenolic. Insulation material. 

MINIATURE ROTARY SWITCH 
OEM SERIES 050 
DISTRIBUTION SERIES SPRING RETURN 

Mepco/Centralab's Series 050 has a star-wheel in
dex utilizing a precision roller and coil sprino to pro
vide the optimum combination of both positive de
tent and reliable spring return. Four insulations are 
standard: phenolic, ceramic, diallyl phthalate or 
glass epoxy. 

MINIATURE ROTARY SWITCH 
OEM SERIES 070 
DISTRIBUTOR SERIES PA· 7000 

Mepco/Centralab's Series 070 switches are eco
nomical single section switches using phenolic in
sulation. The formed spring index uses a small face 
plate area. These switches are available with up to 
twelve positions, and a low cost nylon shaft when 
ordered in large quantities. 

MINIATURE ROTARY SWITCH 
OEM SERIES 550 AND 557 
DISTRIBUTOR SERIES PA-5DOD 

Mepco/Centralab's Series 550 and 557 offer more 
features than any comparable size switch in the in
dustrial line. A dual-ball side thrust index provides 
a good torque control. Phenolic, ceramic, diallyl 
phthalate. and glass epoxy are standard insulations. 

SPECIFICATIONS 
GENERAL 
Contact and Terminal Material: Gold over nickel over 

brass. 
Insulation Material: Polyester. 

ELECTRICAL 
Current and Voltage Raling: O.SA @ 12 VDC, 

O.3A @ 24 VDC. 
Dielectric Strength: 

Terminal to terminal; 1000 VAC @ 60 Hz. 
Terminal to case; 1000 VAC @ 60 Hz. 

SPECIFICATIONS 
GENERAL 
Clips and Rotor Contacts Material: Brass, silver 

plated. 
Insulalion Material: Phenolic, Mll-P-3115P, Type 

BPEP; Ceramic, Mil-HOA, Grade l-422; Glass 
Epoxy, Mll-P-1B177, Type GEE; Diallyl Phthalate, 
MIL-M-14F, Type SDG. 

ELECTRICAL 
Currenl and Voltage Rating: Make and break 

resistive load 0.55 amp. @ 28 VDC, 0.25 amp @ 
115 VAC. 

Current Carrying Capacity: 7 amp. 
Dielectric Strength: 750 VAC between current 

carrying parts and ground. 
Contact Resistance: Average initial 5.0 milliohms. 
Surface Resistivity: Average in excess of 900,000 

megohms. 

SPECIFICATIONS 
GENERAL 
Clips and Rotor Contacts Material: Brass, silver 

plated. 
Insulation Material: Phenolic, MIL-P-3115P, Type 

BPEP; Ceramic, MIL-l-10A, Grade L-422; Glass 
Epoxy, MIL-P-18177, Type GEE; Diallyl Phthalate, 
MIL-M-14F, Type SDG. 

ELECTRICAL 
Current and Voltage Raling: Make and break 

resistive load 1.5 amp @ 28 VDC, 0.50 amp @ 
115 VAC. 

Current Carrying Capacity: 9 amp. 
Dielectric Strength: 1500 VAG between current 

carrying parts and ground 
Contact Resistance: Average initial 3.5 milHohms. 
Surface ResistivIty: Average in excess of 500,000 

megohms. 

SPECIFICATIONS 
GENERAL 
Clips and Rotor Contacts Material: Brass silver 

plated. 
Insulation Material: Phenolic, MIL-P-3115P, Type 

BPEP; CeramIc, MIL-l-10A, Grade L-422: Glass 
Epoxy, MIL-P-18177, Type GEE; Oiallyl Phthalate, 
MIL-M-14F, Type SDG. 

ELECTRICAL 
Current and Voltage Rating: Make and break 

resistive load 1.5 amp @ 28 VDC, 0.50 amp @ 
115VAC. 

Current Carrying Capacity: 9 amp. 
Dielectric Strength: 1500 VAC beteen current 

carryinQ parts and qround. 
Contact Resistance: Averaqe initial 3.5 milliohms. 
Surface ResistivIty: Average in excess of 500,000 

megohms. 

SPECIFICATIONS 
GENERAL 
Clips and Rotor Contacts Material: Brass silver 

plated. 
Insulation MaterIal: Diallyl Phthalate, lAW. MIL-M-

14F, Tvpe SOG. 
ELECTRICAL 
Current and Voltage Rating: Make and break 

resistive load 1.5 amp @ 28 VDC, 0.50 amp @ 
115 VAC. 

Current Carry Capacity: 9 amp. 
DielectriC Strength: 1500 VAC between current 

carrying parts and ground. 
Contact Resistance: Average initial 3.5 milliohms. 
Surface Resistivity: Average in excess of 900,000 

megohms. 

Capacitance: 
Terminal to terminal; 1 pF. 
Terminal to case; 2 pF. 

Contact Resistance Max: 
Center common; <20 milliohm. 

MECHANICAL 
Stop Strength: 28 in. oz. 
Allowable Axial Thrust: 30 lb. 

5100 

Index Life: Center common; 100,000 operations. 
Index Stops: Fixed. 

MECHANICAL 
Construction: Open bolted. 
Mounting: Single hole, bushing mount. 
Mounting Hardware: Nut and lockwasher supplied. 
Index: Dual-ball, side thrust. 
Index Life: 50,000 cycles minimum. 
Index Torque: Standard Switches have lowest 

practical torque consistent with crisp detentlng 
and smooth reliable operation. 

Index Angle: Positive, 30°. 
Index Stops: Adjustable. 
Stop Strength: lOin. lb. minimum. 
Materials and Finishes: Standard. All metal parts 

non-corrosive material orsuitably plated to 
prevent rust or corrosion. 

MECHANICAL 
Construction: Open bolted. 
Mounting: Single hole, bushing mount. 
Mounting Hardware: Nut and lockwasher supplied. 
Index: Coil spring. 
Index Life: 25,000 cycles minimum. 
Index Torque: Standard Switches have lowest 

practical torque consistent wit)! crisp detenting 
and smooth reliable operation. 

Index Angle: Spring return, 30°. 
Index Stops: Fixed. 
Stop Strength: 25 in. lb. minImum. 
Materials and FinIshes: Standard. All metal parts 

non-corrosive material or suitably plated to 
prevent rust or corrosion. 

MECHANICAL 
Construction: Open staked. 
Mounting: Single hole, bushing mount. 
Mounting Hardware: Nut and lockwasher supplied. 
Index: Formed spring, hill and valley. 
Index Life: 25,000 cycles minimum. 
Index Torque: Standard Switches have lowest 

practical torque consistent with crisp detenting 
and smooth reliable operation. 

Index Angle: Positive, 30°. 
Ind,x Stops: Fixed. 
Stop Strength: 25 In. lb. minimum. 
Material and Finishes: Standard. All metal parts 

non-corrosive material or suitably plated to 
prevent rust or corrosion. 

MECHANICAL 
Construction: Open bolted. 
Mounllng: Single hole, bushing mount. 
Mounting Hardware: Nut and lockwasher supplied. 
Index: Dual-ball, side thrust. 
Index Life: 50,000 cycles minimum. 
Index Torque: Standard Switches have lowest 

practical torque consistent with crisp detentlng 
and smooth reliable operation. 

Index Angle: Positive, 30° and 60°. 
Index Stops: Adjustable. 
Stop Strength: 25 in. lb. mInimum. 
Material and Finishes: Standard. All metal parts 

non-corrosive material or suitably plated to 
prevent rust or corrosion. 
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ROTARY SWITCHES 

MINIATURE ROTARY SWITCH 
OEM SERIES 020 AND 024 
DISTRIBUTOR SERIES PA-1000 AND PA-2000 

Mepco/Centralab's Series 020 and 024 offers a 
small front plate with the quality feel of a baH and 
spring index mechanism. Phenolic, ceramic, glass 
epoxy, and diaHyl phthalate insulations are avail
able. Stops may be fixed or adjustable. 

MINIATURE ROTARY SWITCH 
OEM SERIES 600 AND 602 
DISTRIBUTOR SERIES PA-6000 

Mepco/Centralab's Series 600 and 602 feature mil
itary qualifications under MIL-S- 3786. Style SR03. 
Indexing is hill and valley ball type, available with 
phenolic, diallyl phthalate, ceramic, or glass epoxy 
Insulation. 

MINIATURE ROTARY SWITCH 
OEM SERIES 670 
DISTRIBUTOR SERIES PA-4000 

Mepco/Centralab's Series 670 indexing is provided 
by a dual-ball hill and valley index. Angle of throw 
is 15° with 24 maximum positions. All multiple sec
tion switches have "wing type" rotor drive which 
minimizes rotational lag. 

HEAVY DUTY ROTARY SWITCH 
OEM SERIES 300 AND 650 
DISTRIBUTOR SERIES PA-3000, 1400 AND 2500 

Mepco/Centralab's heavy duty 
rotary switches uses physically 

larger conductors which enable 
these switches to handle 50% 

more current than our miniature 
line. A dual-ball hill and valley in

dex is standard. The Series 300 has 
a minimum of 12 positions with phenolic or ceramic 
insulation, and the Series 650 has a maximum of 18 
positions with phenolic insulation. 

POWER ROTARY SWITCH 
OEM SERIES 230 
DISTRIBUTOR SERIES JV-9000 

Mepco/Centralab's power 
switch has a maximum of 

18 positions and is offered 
with a 20° angle of throw. 

Construction features include 
solid silver alloy contact sur

faces for high current switching 
capability. A dual-ball hill and valley index provides 
high torque (100 in. oz. nominal) to ensure necessary 
accerelation to minimize contact arcing. 

SPECIFICATIONS 
GENERAL 
QPL: MIL-S-3786, style SR02. 
Clips and Rotor Contacts Material: Brass, silver 

plated. 
Insulation Material: Phenolic, MIL-P-3tt5P, Type 

BPEP; Ceramic, MIL-I-lOA, Grade L-422; Glass 
Epoxy, MIL-P-18177, Type GEE; Diallyl Phthalate, 
MIL-M-14F, Type SDG. 

ELECTRICAL 
Current and Voltage Rating: Make and break 

resistive load 1.5 amp @ 28 VDC, 0.50 amp 
115 VAC. 

Current Carrying Capacily: 9 amp. 
Dielectric Strength: 1500 VAC between current 

carrying parts and ground. 
Contact Resistance: Average initial 3.5 milliohms. 

SPECIFICATIONS 
GENERAL 
QPL: MIL-S-3786, style SR03. 
Clips and Rotor Contacts Material: Silver alloy 

treated for solderability. 
Insulation Material: Phenolic, MIL-P-3115P, Type 

BPEP; Ceramic, MIL-I-lOA, Grade L-422; Glass 
Epoxy, MIL-P-1SI77, Type GEE: Diallyl Phthalate, 
MIL-M-14F, Type SDG. 

ELECTRICAL 
Current and Voltage Rating: Make and break 

resistive load 2.6 amp @ 28 VDC, 1.0 amp @ 
115 VAC. 

Current Carrying Capacity: 12 amp. 
Dielectrical Strength:-l000 VAC between current 

carrying parts and ground. 
Contact Resistance: Average initial 2.0 milliohms. 

SPECIFICATIONS 
GENERAL 
Clips and Rotor Contacts Material: Brass, silver 

plated. 
Insulation Material: Phenolic MIL-P-3115P, Type 

BPEP; Glass Epoxy, MIL-P-18177, Type GEE. 
ELECTRICAL 
Current and Voltage Rating: Make and break 

resistive load 1.5 amp @ 28 VDC, 0.23 amp @ 
115 VAC. 

Current Carrying Capacity: 9 amp .. 
Dielectric Strength: 1000 VAC between current 

carrying parts and groUild. 
Contact Resistance. Average initial 5.0 milliohms. 
Surface Resistivity: Average in excess of 500,000 

megohms. 

SPECIFICATIONS 
Clips and Rotar Contacts Material: Brass, silver 

plated. 
Insulation Material: Phenolic, MIL-P-3115P, Type 

BPEP; Ceramic, MIL-I-IDA, Grade L-422. 
ELECTRICAL 
Current and Voltage Rating: Make and brake 

resistive load 2.25 amp @ 28 VDC, 1.0 amp @ 
115 VAC. 

Current Carrying Capacity: 9 amp. 
Dielectric Strength: 1500 VAC between current 

carrying parts and ground. 
Contact Resistance: Average initial 3.0 milliohms. 
Surface Resistivity: Average in excess of 500,000 

megohms. 

SPECIFICATIONS 
GENERAL 
Clips and Rotor Contacts Material: Silver alloy sur

face. 
Insulation Material: CeramiC, MIL-HOA. Grade L-

422. 
ELECTRICAL 
Current and Voltage Rating: Make and break 

resistive load 11.0 amp @ 28 VDC, 9.0 amp @ 
115 VAC. 

Curren! Carrying Capacity: 17 amp. 
Dielectric Strength: 3000 VAC between current 

carrying parts and ground. 
Contact ReSistance: Average initial 7.0 milliohms. 
Surface Resistivity: Average in excess of 1 million 

megohms. 

EEM 1988 For manufacturers' sales offices, see yellow pages 

5100 

Surface Resistivity: Average in excess of 1 million 
megohms. 

MECHANICAL 
Construction: Open bolted. 
Mounting: Single hole, bushing mount. 
Mounting Hardware: Nut and lockwasher supplied. 
Index: Single-ball, hill and valley. 
Index Life: 25,000 cycles minimum. 
Index Torque: Standard Switches have lowest 

practical torque consistent with crisp detenting 
and smooth reliable operation. 

Index Angle: Positive, 30° and 60°. 
Index Stops: Adjustable. 
Stop Strength: 10 in. lb. minimum. 
Materials and Finishes: Standard. All metal parts 
non-corrosive material or suitably plated to 
prevent rust or corrision. 

Surface Resistivity: Average in excess of 1 million 
megohms. 

MECHANICAL 
Construction: Open bolted. 
Mounting: Single hole, bushing mount. 
Mounting Hardware: Nut and lockwasher supplied. 
Index: Single-ball, hill and valley. 
Index Life: 25,000 cycles minimum. 
Index Torque: Standard Switches have lowest 

practical torque consistent with crisp detenting 
and smooth reliable operation. 

Index Angle: Positive, 30°. 
Index Stops: Adjustable. 
Stop Strength: 25 in. lb. minimum. 
Materials and Finishes: Special. All metal parts 

non-corrosive material or suitably plated to meet 
100 hour salt spray test. 

MECHANICAL 
Construction: Open bolted. 
Mounting: Single hole, bushing mount. 
Mounting Hardware: Nut and lockwasher supplied. 
Index: Dual-ball, hill and valley. 
Index Life: 25,000 cycles minimum. 
Index Torque: Standard Switches have lowest 

practical torque consistent with crisp detenting 
and smooth reliable operation. 

Index Angle: Positive, 15°. 
Index Stops: Adjustable. 
Stop Strength: 25 in. lb. minimum. 
Malerial and Finishes: Standard. All metal parts 

non-corrosive material or suitably plated to 
prevent rust or corrosion. 

MECHANICAL 
Construction: Open bolted. 
Mounting: Single hole, bushing mount. 
Mounting Hardware: Nut and lockwasher supplied. 
Index: Dual-ball, hill and valley. 
Index Life: 25,000 cycles minimum. 
Index Torque: Standard Switches have lowest 

practical torque consistent with crisp detenting 
and smooth reliable operation. 

Index Angle: Positive, 30°. 
Index Stops: Adjustable. 
Stop Strength: 25 in. lb. minimum. 
Materials and Finishes: Standard. All metal parts 

non-corrosive material or suitably plated to 
prevent rust or corrosion. 

MECHANICAL 
Construction: Open bolted. 
Mounting: Single hole, bushing mount. 
Mounting Hardware: Nut and lockwasher supplied. 
Index: Dual-ball, hill and valley. 
Index Life: 25,000 cycles minimum. 
Index Torque: Standard Switches have lowest 

practical torque consistent with crisp detenting 
and smooth reliable operation. 

Index Angle: Positive, 20°. 
Index Stops: Adjustable. 
Stop Strength: 25 in. Ib minimum. 
Materials and Finishes: Standard. All metal parts 

non-corrosive material or suitably plated to 
prevent rust or corrOSion. 
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PUSHBUTTON SWITCHES 

PBS SERIES 

Mepco/Centralab's PBS Series pushbutton switches mount 
horizontally and are avaliable In single or multiple switch 
assemblies. The modular construction of the basic switch 
module allows design flexibility when combined with a 
variety of C)Jltions, 

CDS SI/SN SERIES 

Mepco/Centralab's cos SI (Illuminated) and CDS SN (Non
Illuminated) keyswitches features a sealed contact sys
tem. The SI Style offers a wide range of backlighted leg
eod.S with a variety of LED andkel'cap color combinations .. 

CDS-PV SERIES 

Mepco/Centralab's CDS-PV Series keyswltch Is a versatile, 
economical, low profile Switch. The module configurations 
Is suited for automatic PCB insertion and Is applicable to 
wave or drag soldenng processes. 

CDS-PR SERIES 

Mepco/Centralab's COS-PR Series 9mm keyswltch Is an 
SPST, momentary, snap action dome switch developed for 
space limiting electronic applications. This keyswltch Is 
adaptable for automatic Insertion Into PWB's and com
patible with automatic soldering and cleaning processes. 

MPS SERIES 

Mepco/Centralab's MPS Series pushbutton switches are 
designed to mount vertically Into pc boards and can be 
speCified In single or multiple bracketed switch assem
blies. The MPS Series offers a lighted version featwring a 
spot Indicator 01 full lens illumination. Illumination Is 
provided by an. LED or an Incandescent lamp. 
NOTE: All products are available through distribution. 

SPECIFICATiONS 
GENERAL 

~=I:~: ~~~~:~:~~:u~~~~e3 a~;~:tO polYl'ster 
Terminals: Tinned copper alloy with gold inlay. 
Cantacts: Gold alloy Inlay on beryllium copper 
Brackets: Plated steel. 

SPECIFICATioNS 
GENERAL 
Materials: Switch Enclosure: Phenolic UL94HB. 

Switch Actuator: Acetal UL94HB. 
Terminals:. Sliver plated copper. Contacts: Nickel 
sllve(lilloy WlIll-coTh-sTTve(overIllY. 
Mounting Hardware: Plated steel. 

ELECtRICAL 
Switch Functlan: Non-shorting. double-throw. 
Contact Rating (Switching): 1.0A @ 28 VOC 

resistive load. 
Contact Rating (Nan-Switching): 11.0A. 
Cantact Resistance (Laad 01 100mA @ 2 VDC): 

4 to 6 mllliohms typical Initial. 
Dielectric Strength: Terminal to terminal; 1500 VAC. 

Terminal to bracket; 1500 VAC. Pole to pole; 1250 VAC. 
Switch Capacitance: Terminal to terminal; 0.5pF 

maximum. One terminal to all others grounded. 
3.5pF maximum. 

Insulation Resistance (AVerage): 

RlSlstance 
Candltlan Measured Between (MegDbms) 

70% RH @ 
23°C. 500VOC 

After 96 hrs. 
@ 95% RH @ 
400 C. 500VDC 

SPECIFICATIONS 
MATERIALS 

Terminal to Bracket 
Terminal to Terminal 
Pole to Pole 
Terminal to Bracket 
Terminal to Terminal 
Pole to Pole 

Module: Polyamide, glass reinforced Ul94VO. 
Actuator: Polycarbonate. 

100K 

600 
700 
SOD 

Tarmlnals: Silver plated brass with nickel underplating. 
Contact: Silver plated beryllium copper. 
Keycap: Polycarbonate. 
Lens: Polycarbonate. 
LEOS 
Color: Red, green, or yellow. 
Direct Current: 20mA. 
Inverse Voltage: 4 VDe. 
Direct Voltage: 2.4 VDC 

SPECIFICATIONS 
MATERIALS 
Module: Polycarbonate 20% glass fiber. 
Contacts: Steel sliver plated. 
Dome Spring: Phosphor brohze sliver plated. 
MECHANICAL 
Actuating Force: 275 gram (9.7 oz.). 
Travel of Disc: 0.28-0.41mm (.011-.016 In.). 
Maximum Mech. OYarload: 5.45Kg (12 Ih.), 60 sec. 

duration. 
LIla Expectancy: 3 million actuations. 

SPECIFICATIONS 
ELECTRICAL 
Contacts: SPST, N.O. Momentary. 
Max. Switched Power:t a VA. 
Contact Rating: 50mA @ 20 VOC. 
Max. Voltage: 50 VOC. 
CDntact Resistance: <20 mllilohms initial (100mA @ 

2 VOC). 500 milliohms after electrical endurance. 
Electrical Endurance: 5 x la' actuations @ maximum 

switching power. 
Contact Bounce: <5 milliseconds. 
Insulation: 100 megohms. 
Dielectric Strength: 100 VAC. 
MECHANICAL 
Life: 1 million actuations. 
Travel: .305mm (.012/1) 
Actuation Force: 160 gr. minimum. 270 gr. maximum Initial. 
Return Force: <90% actuation force. 

ELECTRICAL 
Contacts: SPST. SPOT, and OPOT non-shorting. 
Contact Rating (25 Watts Maximum): 

0.5 amps resistive load @ 50 VOC or VAC. 
.125 amps resistive load @ 110-120 VAC. 

Contact Resistance (WIth Load 01 100 Milliamps @ 
2 VDC): 50 milliohms maximum. 

Contact Bounce: .5 milliseconds typical closing. 1.0 
milliseconds typical opening. 

Dielectric Strength: 
Terminal to terminal: 1250 VAC @ 60 Hz RMS for 1 
minute. 
Bracket to terminal: 1250 VAC @ 60 Hz AMS for 1 
minute. 

Insulation Resistance (Average Reading)' 
Measured Resistance 

Condition Between (Megohms) 
70% RH @ 23°C, Terminal to ~round 1000 
100 VOC Pole to Pole 1000 
After 96 hrs. @ Terminal to ground 10 
95% AH @ 40°C, Pole to Pole 10 
100 VOC 

. B-1770 For manufacturers' sales offices, see yellow pages 

MECHANI~AL 
Swltcb Actuatlan: Momentary. Push-push. 
Actua!a,-~val: 

Poles SllvII Contact System 
2 12-22 oz. (.34- .62) Kg 
4 H-27 oz. (.48- .761 KO 
6 24-36 oz. (.68-1.02 Kg 
8 30-46 oz. (.S5-1.30) Kg 

Button_ Black button supplied attached. 
CLEANING AND SOLDERABILITY 
Solderability: Meets EIA standard AS-HS-A. 
Wave Flow Soldering: 10 seconds @ 260°C. 
PC Baard Cle.nlng· When cleaning boards In aqueous 

solutions, It Is recommended that the switches be 
completely dry prior to the application 01 power. 

Dry Time: 1 hour forced air dry at 52°e to 66°C. 

5100 

NOTE: The performance of switches and the materials In 
the bracket are not adversely affected by the materials 
and processes encountered In typical wave soldering sys-
tems. Each customer must determine by direct experience 
which soldering and cleaning system is best suited to his 
particular needs. 

MECHANICAL 
Life: 2 million actuations. 
Travel: .016/1 (0.40) nominal. 
Actuation Force: 325 grams nominal. 
Switc~lng Action: Momentary. 
ELECTRICAL 
Contacts: SPST, N.O. 
Voltage Rating: 24 VDC nomlnal-50 VOC maximum-

100m VDC minimum 
Current Rating: 125mA nominal. 
Power Rating: 3W maximum (switched) 

, Contact Resistance: <20 milliohms @ 5 VDC and 10mA. 
Contact Bounce: <5ms. 
ENVIRONMENTAL 
Operating Temperature: -25°C to +85°C. 

-t3°F to +185°F. 

ELECTRICAL 
Contacts: SPST, N.O. 
Maximum Voltage: 30 VAC. 
Maximum Current: 10mA. 
Contact Resistance: 100 mllliohms Initial, 1 ohm 

typical at 1 million actuations. 
Operating Temperature: - 20°C to + 70°C 

(-40°F to +15B°F). 

MATERIALS 
Snap Dome: Silver plated phosphor bronze-nlckel 

underplating. 
Terminals: Silver plated brass-nickel underplating. 
Module and Actuator: Polycarbonate 10%-olass fiber. 
ENVI RONMENTAL 
Operating Temperature: -100 C to 70°C. 
Storaga Temperature: -300 e to 85°C. 
Solderability: EIA AS-178-1. 
Flammability: UL94VO Class SE.1 
CLEANING AND SOLDERABILITY 
Cleaning of the lluxes from the circuit board after solder
ing can be done with Freon' TMS or TMC fluorocarbon or 
equivalent solvents. Aqueous cleaning can be employed to 
remove aqueous flux. 
'Trademark of E. I. .DuPont DeNemours & Co. 

MECHANICAL 
Switch Actu~tlon: Momentary, Push-Push. 
Actuator Travel: 144 ±.004 (3.66 ±0.10). 
Actuation Force At 135 (3 43) Travel)' , 

Switch Actultian Typicil Ounces (8rlms) 
Momentary SPST (N.O.) 2.82-3.88 (80-110) 
Momentary Single Pole, 6.7-9.15 (190-260) 

OPST (N.O.), OPOT 
Push-Push-Slngle Pole 
Push-Push-Double Pole 9.87-12.3 (280-350) 

CLEANIN6 AND SOLDERABILITY 
Solderability· Meets EIE standard AS 178 A 
Wave Flaw Soldering: 10 seconds @ 260°C. 
PC Board Cleaning: When cleaning boards In aqueous 

solutions, It Is recommended that the switches be 
completely dry prior to the application of power. 

Maximum Dry Time: @ + 180C to + 24°e, 40-50% 
AH Is 24 hours; @ +66°C to +93°C, 0-10% 
AH is 2 hours; @ +121°C to + 177°e. 0-10% AH is 
15 minutes (not to exceed 1 hOur) . 
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[MEP(:QPAL) 

Switch 

CS-4 

SS-10 

S-1000 

S-2000 

S-5000 

Trimmers & Switches. Pure and Simple. 

SELECTOR AND BINARY CODED DIP 
AND SMD ROTARY SWITCHES 

Mepcopal's new S-5000 sealed, dip rotary 
switches have built-in resistors and 
diode arrays 

SS-10 SWITCHES 

Number Of Positions Type Mounting Size 

2 (Single Pole) Selector SMD 4 mm sq. 

3 (Single Pole) Selector SMD 4 mm sq. 

2 (Double Pole) Selector SMD 4 mm sq. 

6 (Single Pole) Selector DIP 10 mm sq. 

3 (Double Pole) Selector DIP 10 mm sq. 

16 BCH Digital DIP 1/2 " sq. 

10 BCD Digital DIP 1/2 " sq. 

16 BCW Digital DIP 1/2 " sq. 

10 BCD* Digital DIP 1/2 " sq. 

• BUilt-in resistor and/or diode arrays. 

[MEPtOPALl Mepcopal Company, 11468 Sorrento Valley Road, San Diego, California 92121 
_ • 619/453-0332, FAX: 619/481-1123 
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Solutions for you 
from MICRO SWITCH, 
The Sensor Consultants 

Sharpen your competitive edge 

5100 

.If you need sensors, switches, or manual controls in your product, talk I MICRO SWITCH first. 
You'll get the right combination of quality, reliability, price, and service tI It can help you thrive 
in today's competitive marketplace. 

Solid State Sensors 
Reliability, long life, and direct compatibility with other electronic circuitry combine with a multitude 
of other options to give you the sensor solutions you need. Whatever your choice, you can be sure 
that MICRO SWITCH quality means you're getting the best in solid state sensors. 

• Position Sensors - Hall Effect, Inductive, and Permalloy 
• Airflow Sensors 
• Current Sensors 
• Vane Sensors 
• Pressure Sensors 

Request Catalog 20 (for pressure sensors, request Catalog 15) 

• Temperature Sensors 
• Optoelectronic Products 
• Fiber Optic Products 
• Modifications, Custom Packages and Subassemblies 
'. Development - Other Silicon-Based Technologies 

8·1772 For manufacturers' sales offices, see yellow pages' EEM 1988 
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Basic Switches 
The originators of the first precision, snap-action basic switch, MICRO SWITCH offers you a wide 
variety of sizes, housings, actuators, and operating characteristics to meet your switching needs. 

• Standard Size Basic Switches • High Temperature Basic Switches 
• Miniature and Subminiature Basics • Mercury Switches 
• Hermetically Sealed Basic Switches • Modifications and Subassemblies 

Request Catalog 10 

Want more information? 
See the EEM Yellow Pages for the location of your nearest branch 
office or authorized distributor. Or for FREE catalogs, or pricing 
and delivery information, call or write The Sensor Consultants at 
MICRO SWITCH, Dept. 740E, Freeport, IL 61032. 

815-235-6600 

Manual Controls 
Whether you're prototyping a 
new design or updating an 
existing panel, consider our 
broad line of standard and 
miniature manual controls, 
including our industry standard 
AML Advanced Manual 
Line. You'll get almost limit
less options while improving 
your product's appearance 
and useability. 

• Pushbuttons and Indicators 
• Rockers, Paddles, and Toggles 
• Interlock Switches 
• Keylocks 
• Rotary Selectors 
• Custom Pushbutton Panels, 

complete with electronics 

Request Catalog 30 

Together, we can find the answers. 

MICRO SWITCH 
a Honeywell Division 
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A 
AC alternating current 
ABS acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter' 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCn American national standard code for 

information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CAMAC computer automated measurement and control 
CATV cable televisiort or community antenna 

television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CLCC cerantic leadless chip carriers 
CMOS complementary metal-oxide semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
Jj) A digital to anal<?g 
DAC digital to analog converter 
DC direct current 
DlAC bidirectional trigger diode 
DIL dual in,line 
DIN Deutsche Industrie Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded,decimal interchange 

code ' 
EEPROM electrically erasable PROM 
EIA Electronic Industries Association 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene Copolymar, 

200' Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide FET 
GPIB general purpose interface bus 
CPS global positioning system 

H 
OF high frequency q to 30 MHz) 

HIPOT test, measurement and diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JEDEC Joint Electronic Device Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 
kHz kilohertz (10 3 
KSR keyboard send /receive 

L 
LC inductance capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LFlow frequency (30 to 300 kHz) 
LlF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
L VDT linear velocity di~placement transfonner 

M 
MASER microwave amplification by stimulated 

emission of radiation 
MA TV master antenna television 
t-tF microfarad 
MHz megahertz 
MIB microcomputer interface board 
MIC microwave IC 
MIPS million instructions per second 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor FET 
MOSIGT metal oxide semiconductor insulated-gate 

transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation module 
NORnotOR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment manufacturer 
OR a logical operator 

P 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative (transistor) 
PLA prog,ammable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position inctlcator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction transistor 

Q 
QAM quadrature amplitude modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered switch 
SIMM single in-line memory module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of expansion 
TXCO temperature compensated crystal oscillator 
TFE tetrafluoride ethylene propylene Copolymer, 

250' Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

v 
V AC volts (of) alternating current 
V AN value added network 
VAR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz to 300 MHz) 
VHSIC very high speed integrated circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
VIG ynrium iron garnet 

Z 
ZIF zero insertion force 
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Service to the Customer ••• Worldwide 

Custom-Designed and Standard 
Membrane Switches 

The 10900 Membrane Switch consists of silver contacts deposited on 
two sections of a thin, flexible polyester sheet. A spacer layer with 
openings to create a contact gap is sandwiched between the two circuit 
halves and sealed with adhesive. Upon actuation the contact gap in the 
membrane decreases until both silver contact surfaces meet and close 
the circuit. 

They are designed to be used in any application with low energy logic 
level switching requirements (28 V DC, 30mA) and resistance at 
termination in the 10/15 Ohm range or greater. 

A custom graphic overlay is generally added for aesthetic appeal. As 
many as 15 colors are available on various laminates including velvet, 
suede, gloss or matte polyester or polycarbonate. Embossing, metallic 
finishes, and backlighting can also be specified as well as various 
circuitry and mounting options. 

Tactile feedback and hybrid construction are also available 

Molex Standard Membrane Switches 
Molex realizes that often times your touch panel require

ments could be satisfied by a standard configuration designed 
to easily interface with most common digital circuits. 

We have, therefore, established a line of readily available 
Membrane keypads for those applications that do not justify a 
custom switch. 

Standard switches are available from your local Molex 

/:'\® 
molex 
'--./ 

mos€lommomm distributor and may be purchased with or without standard Molex Connectors for 
graphic overlays and adhesive mounting sheets. Membrane Switch Tails 

Specifications (Standard switches) 
Electrical: 

Contact Rating - 28V DC, 30mA max. 
Life - 5 million ooerations min. at 

maximum contact rating 
Termination 10/15 ohms nominal (depends on 
Resistance - clr~ui( configuration); 100 ohms max. 

Contact Bounce - Less than 3 milliseconds 
Switch 

Capacitance - Less than 20 Pf 
Available Circuit a. SPST with 2 outputs per switch 

Codes - b. SPST with common bus 

Applications 

c. X-V Matrix 
d. Other circuit variations available 

upon request 

Television Controls 

Mechanical: 
Actuation Force - 2 to 8 ounces 

Button Travel- .005 to .008 
Shock - 50 G. (3 hits on each axis) 

Panel Thickness - .0251.040 typical 
Graphics - 2nd surface printing of multiple 

colors; special effects, textures 
and embossing 

Mounting - Adhesive back or mounting holes 

Environmental: 
Temp. Range 

(storage & oper.) - 400C to 700C 
Humidity - Per Mil STD 202E, Method 1038 
Salt Fog - 5% salt solution for 48 hours 

Industrial Controls Telecommunications Commercial Counting Scales 

Also: Security systems 
Professional music synthesizers 

Audio-visual equipment 
Data processing equipment 

Electronic typewriters Microwave ovens 
Electronic organs Electronic games 

Write for a free copy of our Switch Catalog 
Molex Incorporated, Dept. JJ • 2222 Wellington Ct. • Lisle, IL 60532 • (312) 969-4550 

5100 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1775 



5100 SWITCHES 5100 

FAST DELIVERY, GREAT PRICES 
ON 36 SWITCH FAMILIES, 

OVER 829,000 DEVICES 
EVERYTHING FROM THE WORLD1S 

SMALLEST WASHABLES ON UP 

8·1776 

FAT CAT. 
FATTEST CATALOG 
IN THE SWITCH JUNGLE 
Find all the switches highlighted in 
this ad, plus many, many more in 
the NKK Fat Cat Switch Catalog -
the most comprehensive switch 
reference source available today. 
Call or write for your free copy. 

WORLD'S SMALLEST 
WASHABLES 
Micro-subminiature G & GB Series 
toggles, rockers, & pushbuttons 
are sealed to allow contamination
free automated wave soldering & 
washing. Patented STC contacts 
for unmatched logic-level reliability. 
Straight, vertical & right angle 
terminals match standard .100" 
PCB grid spacing. 

WASHABLE 
LOW PROFILE 
KEYPAD SWITCHES 
Illuminated & nonilluminated 
models. Wide choice of cap styles 
& colors with legending possible on 
many. Extremely reliable (5 million 
actuations minimum). Sealed 
contact mechanism allows time- & 
money-saving automated wave 
soldering & washing. 

UL TRA-SMALL, 
ULTRA-RELIABLE 
PUSHBUTTONS & SLIDES 
Mighty midgets delivering big perfor
mance: SS slides with top & side 
actuation for maximum design 
flexibility; 3-on & LED models also. 
Tiny 500mAl125V AC FB push
buttons with self-cleaning contacts 
guaranteeing 50,000 min. electrical 
operations, plus sealed terminals. 

For manufacturers' sales offices, see yellow pages 

SUPER-SUBMINIATURE 
PCB WASHABLES 
Toggles, paddles, rockers & push
buttons can be assembled to PC 
boards for time- & money-saving 
wave soldering & cleaning. Award
winning STC contacts for high reli
ability, dry circuit operation. Anti
static bushings. Companion slide 
actuated switches available. 

ULTRA-SMALL 
LED PUSH BUTTONS 
HB Series SPOT momentary & alter
nate action LED pushbuttons perform 
the same functions as many compet
itive types twice their size. Allow high 
density, space efficient panel mount
ing. Plus, special sliding contact 
mechanism cleans contacts with each 
actuation to provide exceptional reli
ability. Ratings of 0.1 Al30V AC & ~C. 

LIGHTED PADDLES 
& ROCKERS 
Snap-in 5A SPOT & OPOT MLWs & 
10A OPOT LWs feature independent 
lamp circuits & are relampable from 
the front of the panel. Offered with a 
variety of colored rockers & paddles 
in all circuits. Incandescent lamps 
available in several Voltages. Also, 
special LED versions. 

LIGHTED TOGGLE, 
ROCKER, PADDLE TIPS 
The LED tips on these NKK-innovated 
M2100 subminiature toggle, rocker & 
paddle switches change color when 
the position of the acutator is changed. 
Choose 6A, 3A & dry circuit models. 
Solder lug, quick connect, straight PC 
& right angle PC terminations. SPOT, 
SP3T&OPOT. 
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NKK backs you with quick delivery and competitive OVER 35 YEARS OF EXCELLENCE 
prices on just about every type of switch you'd 
expect from a leading manufacturer, plus a lot 
you won't find anywhere else. The first washable 
super-subminiatures; the world's smallest washable 
toggles, rockers and pushbuttons; LED toggle tips 
that change color -- all are NKK "firsts." Want 
quality as well as innovation? Nobody builds a 
more reliable logic-level contact mechanism than 
NKK's patented, award winning STC (Sliding Twin 
Crossbar) system. Whether it's our tiny SS slides 
or our mighty 50 Amp powerhouse, you get premium 
quality and reliability without paying a premium price. 

HUGE VARIETY OF 
SUBMINIATURE 
TOGGLES 
One of the industry'S largest & most 
reliable families of subminiature tog
gle switches. 1-4 pole, 1-3 throw & 
all circuits. 6A & logic-level ratings. 
Numerous toggle lengths. Straight, 
right angle, vertical PC, wirewrap & 
quick connect terminals, many with 
mounting brackets. Many options. 

SUBMINIATURE 
ROCKER SWITCHES 
Flat frame, snap-in or PC bracket
mounted models in all circuits & 
terminations. Rocker actuators 
available in numerous sizes, colors 
& configurations. 6A, 3A & logic
level rated models. SPOT, OPOT, 
SP3T, 4POT & OP3Ttypes. False 
illuminated switches offered, plus 
bezels with 1 or 2 LEOs. 

HIGH VISIBILITY 
LIGHTED 
PUSH BUTTONS 
Square, round, & rectangular faced 
LB pushbuttons provide maximum 
visibility & aesthetics, yet mount 
compactly. SPOT & OPOT models 
available in momentary & altemate 
action (with latchdown feature) in a 
wide selection of lens styles, colors 
& light sources. 

LARGE SELECTION OF 
STANDARD SIZE 
TOGGLES, ROCKERS & 
PUSHBUTTONS 
Hoge variety of SPST, SPOT & 
OPOT toggles, rockers, & push
buttons with 3A to 25A ratings. 
Solder lug, quick connect, screw-on 
& PCB terminations. Numerous 
pushbutton cap, toggle & colored 
rocker/paddle options. 

nHH. 
SWItches 

For quick, helpful information or a copy of 
our huge Fat Cat Switch Catalog, contact: 

NKK Switches 
14415 N. Scottsdale Rd. Scottsdale, AZ 85260 
Phone 602-991-0942 Fax 602-998-1435 

HIGH RELIABILITY 
SUBMINIATURE 
PUSHBUTTONs 
Numerous poles & circuits. 6A,3A 
& logic-level ratings. Solder lug, 
quick connect, straight PC & wire
wrap terminals. UL & CSA approv
als. 100,000 mechanical operations 
minimum. Options include screw
on & snap-on caps, splashproof 
boots, mounters & colored shrouds. 

MINIATURE & POWER 
RATED PUSHBUTTONS 
1 A & logic-level rated KB switches 
w/round, square & rectangular actu
ators. Snap-in & bushing mounted 
models w/high reliability snap-acting 
mechanism for 100,000 minimum 
mechanical operations. 5A power 
rated OLBs feature high visibility, 
engravable round & square faces. 
Incandescent, neon & LED lamps. 

WIDE VARIETY OF 
ROTARY SWITCHES 
Choose from a wide variety of rota
ries in all sizes & ratings including 
MRA washable miniature models 
with SP 12-position, OP 6-position 
& 4P 3-position, plus larger rotaries 
from 6A to 30A. All models have 
adjustable stops. Logic-level binary 
coded DIP switches also offered. 

HIGH CAPACITY 
S SERIES TOGGLES & 
ROCKERS 
OPOT & 3POT, bushing mounted 
toggles & rockers rated at 30A 
125V/250V AC (resistive load). 
30Al30V DC toggles available. 
Special heavy duty 50A model 
toggle is also offered. 

EEM 1988 For manufacturers' sales offices, see yellow pages B·1777 
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ttAI~ Switches and Solenoids 
Rotary Switches 
Oak rotary switches come in a variety of 
standard sizes and can be custom engi
ne.ered to meet any design parameters. 
Most are qualified to MIL-S-3786 and many 
feature Oak's patented Unidex® detent 
sYstem with dual-wiping self-cleaning cor
tacts. Oak's complete line of rotary switches 
includes: 

• Compact 1" "Acorn" 
• Series 500 1/2" diameter single section 

Rocker Switches 
Available in an assortment of styles and 
colors, Oak. rocker switches meet a wide 
range of design requirements. They are 
aesthetically pleasing and will complement 
the front panel styling of your product. 

Choose from mini, single and double pole, 
lighted, non-lighted or LED varieties. Match
ing indicators are also available. Buttons 
come in six standard colors and nine pro
files. Choose from flat, low and high "V", 

Lighted Pushbutton Switches 
Oak Optolite™ lighted pushbutton switches 
and indicators come in a choice of eleven 
styles and nine custom colors with custom 
legends and various mounting options. A 
wide range of electrical ratings and contact 
configurations is available in both alternate 
(push-on-push-off) and momentary opera
tion with up to 1 0 million duty cycles. These 
switches meet the military specifications for 
MIL-L-3661 and MIL-L-7961. 

Choose from a selection of U.L. and CSA 
approved Optolite™ switches: 

Keylock Security Switches 
Oak anti-static keylock switches provide 
up to 20kV static protection for sensitive 
electronic circuitry. The compact size at 
3/4" diameter is especially made for high 
density packaging. Available in single pole 
only, the keylock's operating life is tested 
up to 10,000 cycles. 

The Series 500 keylock combines a high 
security switch with the versatility of the 
Series 500 rotary switching options. Avail-

Solenoids 
Whether rotary or linear, Oak has a solenoid 
for virtually any application. Rotary solenoids 
are available in eight basic types with 12, 
18, 20 or 24 positions. They can be pro
vided in either right or left hand with strokes 
from 25 degrees to 75 degrees. 

Oak linear solenoids include flat pack, tubu
lar or box frame styles. Flat pack: cover 
forces up to 85 Ibs., push or pull strokes up 

• Series 850 square, sealed contact 
programmable 

• Economical 1" diameter "Monodex" 
• Ultra-compact Series One-Half Inch 

multisection 
• Economical Series 1300 plastic 

construction 
• Economical printed circuit rotary switches 
• Two, three and four position lever switches 
• Power appliance switches 
Request catalog F-l050. 

scalloped and contoured profile styles. 
Ouick connect terminations are standard 
while PC board, solder tab, wire leads 
and screw terminations are also available. 

Oak rockers will retrofit most existing 
switches and are U.L., CSA and VDE 
approved. All are competitively priced 
and many are stock items available for 
immediate delivery. 

Request catalog F-1151. 

• Presslites - flexible friction cap; water 
tight, splash proof and E.M.1. suppressed; 
low profile 

• Marcoflex - compact 650 series 
• Indicators - subminiature, miniature, 

press-to-test, neon, general purpose 
• Lamps - little and big OT 
• Panel lights 
• Series 150 - momentary pushbutton 
Oak Optolite™switches are competitively 
priced and many are stock items available 
for immediate delivery. 

Request catalog IPI-l060. 

able with up to six tumblers, it is explosion
proof and has a solid detent feel. Switching 
comes in one pole with up to 12 positions 
and two pole with up to 6 positions. 

Oak Types A and F rotary keylocks are 
designed for applications combining max
imum security with low-powerswitching. 
These tamper-proof keylocks are available 
in cylindrical and flat key styles with panel 
or durable bracket mounting. A range of 
standard key pull locations is available. 

to 0.400" with speeds as fast as two milli
seconds. Box frame: pull ranges from 1 oz. 
to 4.5 lb. (AC) and 1 oz. to 20 lb. (DC). 
Tubular: pull, push or spring return with 
holding force ranges from 18 oz. to 16 lb. 
intermittent duty. 

Also available are rotary solenoid selectors 
mating rotary solenoids with Oak's custom 
switch sections. 

Request catalog F-1160 and F-1161. 

•• AI~ Switch Systems Inc. 
p.o. Box 517 • Crystal Lake, IL 60014 
Phone: 815/459·5000 FAX: 815/459·5000, Ext. 2218 

8·1778 For manufacturers' sales offices, see yellow pages EEM 1988 
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omRon Basic Snap Action Switches 
General-Purpose Basic Switches Miniature Basic Switches 

Model Z X A )V K D2A 
(Dimensions i~ Inches) 

«- fir 
1.94" Lx 1.5" H x 1.94" Lx 1.95" H x 1.94" Lx 1.11" H x 1.49 Lx 0.74" H x 1.70"L x OB3" H x .315" Lx .236" H x 
0.69"W 0.69"W 0.69"W 0.41"W 0.41"W .157"W 

Features Best selling switch Direct current High-capacity General-purpose Economical Ultra-small size, 
offers high preci- switch with built-in switch handles and low-force types switches with three linear action. Break 
sion and more than magnetic blowout loads with large break a wide range choices of insula- before make and 
40 stock actuator and 13 stock in-rush currents; of loads, 7 stock tion barrier, 7 stock make before break 
styles. actuator styles. 11 actuator styles. actuator styles. actuator styles. contact con-

figurations. 

Rated Current 15A lOA 20A 0.11021 A 1 t05A 0.1 A 
(480VAC) (125 VAG) (480 VAG} (125VAC) (125 VAC) (30VDC) 

Qperating Force 8.8 to 12.3 oz. 18.00z. 14.1 to 22.0 oz. 0.9 to 14.1 oz. 0.42 to 1.76 oz. 1.05 to 3.53 oz. 

(OF) Range 
(with pin plunger type) 

Mechanical 20,000,000 1,000,000 5,000,000 10-50,000,000 20,000,000 50,000 

Service Life 
(operations) 

,~pproval UL,CSA,SEV UL,CSA,SEV UL,CSA,SEV UL, CSA, VDE, UL(TV-l, TV-2), 
Standards SEMKO CSA,SEV, 

SEMKO, VDE 

Low-Torque 
Basic 

Subminiature Basic Switches Switches 

Model SS D2F J D2MQ D2MC 
(Dimensionsin Inches) 

Ii 
0.78" L x DAD" H x 0.50" Lx 0.26" H x 0.50" Lx 0.35" H x 0.32" Lx 0.50" H x 1.22" Lx 1.09" H x 
0.25"W 0.22"W 0.20"W O.II"W 0.72"W 

Features Economical, long-life Small, lightweight Ultra-small size, Extremely small Highly reliable rotary-
basic switch offers switch available in yet capable of switch ideal for action type for low 
3 operating forces, low-force and switching large equipment torque operation; high 
5 popular actuator microvoltage versions. capacity loads. miniaturization. capacity and micro-
styles. load versions. 

Rated Current 0.1 to 10.1 A 0.1 t03A 7A .05 to 0.5 A .5t05A 
(125 VAC) (125VAC) (125 VAG) (30VDC) (125VAC) 

Operating Force 0.9, 1.8 or 5.3 oz. 0.9 to 5.3 oz. 4.9 oz. 4.2 oz. 0.Q7 OZ.-in. 

(OF) Range 
(with pin plunger type) 

Mechanical 30,000,000 300,000 10,000,000 30,000 10,000,000 

Service Life 
(operations) 

Approval UL, CSA, SEMKO, UL,CSA UL,CSA UL,CSA 

Standards 
Specifications subject to change without notice. 

Responsive Innovation 

B~1780 

OMRON ELECTRONICS, INC. 
One East Commerce Drive 
Schaumburg,IL60173 
TWX 910-291-0426 

Call Omron loll free: 

1-800-62-0MRON 

For manufacturers' sales offices, see yellow pages EEM1988 
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omRon Pushbutton Switches 

Model 
(Dimensions In Inches) 

Features 

Mounting 

Action 

Indication 
Type/Screen 
Pattern 

Control Output 

Indication Unit 

Model 
(Dimensions in Inches) 

Features 

Mounting 

Action 

Indication 
Type/Screen 
Pattern 

Control Output 

Indication Unit 

A3A 

Compact pushbutton 
switch covers power to 

, signal switching, 

Flange mount 
PCB direct mount 

Momentary 0 

Alternate o 

Non-lighted type 
LED Spot-illumination 
type, LED Surface
illumination type, 
Mechanical-indication 
type, 

High capacity type 
SPST-NO, 125 VAC SA. 
(Resistive load), 
General-purpose type 
DPDT, 125 VAC 3A 
(Resistive load), 
Microload type 
SPST-NO, 30 VDC O,M, 

(Resistive load), 

A2C 

o~., .. "", 

070" ~.~., ,ffj , ,I 
---.J 

L077'~ 

Miniature power switch 

with short 0,05" 
keystroke, 

Flange mount 

Momentary 0 

Alternate 0 

Non-lighted type 

SPST-NO, DPST-NO; 
250 VAC, 3A; 250 VAC, 
5A (resistive load), 

A38 

7rl" <".7-/."" --ri", 

1.5" 

~l (I 

Round, square 
or rectangular 
LPB-,S3 in, dia, 

Retainer, Snap-in 

0 

0 

LEDor Lamp 
Full surface 
illumination 

General Purpose 
SPST-NO, 125 VAC OM, 
Mircoload 
SPST-NO, 125 VAC 0,1A. 

o 

A3V 

Round, pushbutton with 
built-in basic switch. 

Snap-in 

o 
o 

LED or Lamp 
Full surface illumination 

High capacity 
SPOT, 250 VAC t5A. 

NOTE: 0 denotes availability. 

Responsive Innovation 

OMRON ELECTRONICS, INC. 
One East Commerce Drive 
Schaumburg, IL 60173 
TWX 910-291-0426 

Round, square 
or rectangular 
LPB-A7 in, dia, 

Retainer 

0 

0 

LED or Lamp 
Full surface 
illumination 

General Purpose 
SPST-NO, 125 VAC O,SA, 
Microload 
SPST-NO, 125 VAC 0.1A. 

o 

A38~S 

Selector switch in broad 
variety of shapes and 
configurations that 
require only 22 mm 
mounting depth, 

Nut mounting, 

o 
o 

None 

SPST-NO + 
SPST-NO, 
DPST'NO + 
DPST-NC 

A3D 

Round, square 
or rectangular 
LPB-,35 in, dia, 

Retainer 

o 
o 

LEO Full surface 
illumination 

Microload 
SPST, 30 VDC 0,1A, 

o 

A38-K 

Keyed switch in broad 
variety of shapes and 
configurations that 
require only 22 mm 
mounting depth, 

Nut mounting, 

o 
o 

None 

SPST-NO + 
SPST'NC, 
DPST-NO + 
DPST'NC 

Specifications subject to change without notice, 

Call Omron toll free: 

1·800·62·0MRON 

EEM 1988 For manufacturers' sales offices, see yellow pages 8'1781 
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OSLO SWITCHES 
TYPE D Lighted & Non-lighted Pushbutton Switches 

ALL DIMENSIONS IN INCHES 

880+ .005 

~ 

fll-'~ 
PANEL CUT OUT 

PANEL THIeIlNEIS 'nt' - '1M" 

5/64 

9/32l1-:1-1/321 

'0 25/32 
SQU~RE 

.L 0 

FEATURES 
10 amps 125/200VAC % HP 125VAC UL CSA 
Snap-in panel mounting with options in: 
• Lighted or non-lighted styles 
.Lamp voltages 
• LED display 
• Circuit arrangements 
• Momentary or alternating actions 
• Color combinations 
• Lens markings 

TYPE RS (Single-pole) & RT (Double-pole) Rocker Switches 

STANDARD 
STYLE 

ANTISTATIC 
STYLE 

ALL DIMENSIONS IN INCHES 

fo 480-1 ~~~5 

II': 
PANEL CUT OUT 

PANEL THICKNESS 'm" - '1M" 

TYPE RT 
DOUBLE-POLE 

880 

~ ~~~g.j 

r 
1.080 

.005 

.000 

P~NEL CUT OUT 
P~EL THICKNESS 'm" - '1M" 

FEATURES 
20 amps 125/250VAC % HP, 125/250VAC UL, CSA 
Snap-in panel mounting with options in: 
• Lighted or non-lighted styles 
• Lamp voltages 
• LED display 
• Circuit arrangements 
• Maintained or momentary actions 
• Color combinations 

TYPE K Low-cost Keylock Switches 

fill" PANEL + +.005 Dia 
MOUNTING -.000 

C+~5J 
-.000 

~unsthd ~Dia 

.249~ p.396 t.655=H1 

22iJ 

ALL DIMENSIONS IN INCHES 

FEATURES 
Key operated protection with options in: 
• Standard compact style or anti-static version 
for static discharge protection 
• Key operate & removable positions 
• Circuit arrangements 
• Stainless steel or chrome lock finishes 
• Terminal styles 

SPECIFICATIONS 
4 amps @ 125VAC or 28VDC 
2 amps @ 250VAC 
5 TUMBLER LOCK MECHANISM 
UL, CSA 

OSLO CONTROLS INC. 328 Industrial Avenue, Cheshire, Connecticut 06410 
Tel.: (203) 272-2794. TWX 710 455 3774 

8·1782 For manufacturers' sales offices, see yellow pages EEM 1988 
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WES-GARDE COMPONENTS GROUP, INC. 

We're stocked and 
ready togo. 
We're the Switch and Relay Specialists. 
We stock the leading switch and 
electronic component lines. Call us. 
You'll get what you want, when you 
want it. 

NORTHEAST 
CONNECTICUT 
194 Elliot! Street 
Harttord, CT 061 14 
(203) 527,7705 

Product Line & Manufacturers 
FAX: (203) 527,6047 CIRCUIT BREAKERS LEDs EAO 

5100 

Toll Free: (800) 842,8491 
Outside CT (800) 243,9364 Carlingswitch Ledtronics Electronic Components 
NEW HAMPSHIRE 
5 Coliseum Avenue 
Nashua, NH 03063 
(603) 880,1971 
FAX: (603) 880,7895 
Toll Free: (800) 732,8500 
Outside NH (800) 345'0600 

MIDDLE ATLANTIC 
NEW JERSEY 
129,A Gaither Drive 
MI. Laurel, NJ 08054 
(609) 778,8190 
FAX: (609) 778,8878 
Toll Free: (800) 232,6508 
Outside NJ: (800) 257,7915 

SOUTHEAST 
FLORIDA 
3815 Industry Blvd. 
Lakeland, FL 33811 
(813) 644,7564 
FAX: (813) 644,1722 
Toll Free: (800) 282,7619 
OutSide FL: (800) 237,7635 

MIDWEST 
MISSOURI 
11750 Westline Industrial Drive 
SI. Louis, MO 63146 
(314) 567,7776 
FAX (314) 567,7164 
Toll Free: (800) 553,7404 
Outside MO (800) 626,3273 

ILLINOIS 
376 E. Gundersen SI. 
Carol Stream, IL 60188 
(312) 653,1460 
FAX: (312) 653,1491 
Toll Free: (800) 323,9431 

OHIO 
300 Enterprise Drive 
Westerville, OH 43081 
(614) 885,0319 
FAX: (614) 885,2448 
Toll Free: (800) 282,6939 
Outside OH: (800) 282,0161 

SOUTHWEST 
TEXAS 
2512 Program Drive. # 108 
Dallas, TX 75220 
(214) 357,1768 
FAX: (214) 358,0761 
Toll Free: (800) 441,2676 
Outside TX: (800) 232,5871 

FAR WEST 
CALIFORNIA 
16116 Leadwell Street 
Van Nuys, CA 91406 
(213) 873,4802 
FAX: (818) 786,5130 
Bay Area: (408) 268,8075 
Orange County: (714) 953,1254 
San Diego: (619) 264,6117 
San Fernando Valley: (818) 786,3724 
Outside CA: (800) 624,1516 

Cole Hersee 
Culver Stearns 
ETA 
Littelfuse 
Mechanical Products 
Pollak 
Potter & Brumfield 
Weber 

CONNECTORS. SOCKETS 
& TERMINALS 

Beau Vernitron 
Custom Connectors 
Ormon 
Switchcraft 
Syracuse 
Teledyne 

FUSES, FUSEHOLDERS 
Litteltuse 

INDICATOR UGHTS 
Alco 
C&KlUnimax 
EAO 
Litteltuse 
Oslo 
SoLiCo 
Taiko 

KNOBS 
Aleo 
Front Panel Devices 

LAMPS 
Alco 
Ledtronics 
Oshino 
Xenell 

Oshino Group 
SoLiCo Gaynor 
Stanley (ACI) Licon/ITW 

Marquardt 
OILTIGHT CONTROLS New England 

Alco Controls 
C&KlUnimax Omron 
EAO Oslo Controls 

Pollak 
PANEL METERS RCLlITW 

Shurite SoLiCo/Taiko 
Switchcrafi 

RELAYS UID/ITW 
Alco 
Aleph SWITCH SEALS 
Cole Hersee Alco 
Culver Stearns Multifiex 
Deltrol 
Magnecrafi TERMINAL BLOCKS 
Ormon Beau Vemitron 
Pollak Cole Hersee 
Potter & Brumfield Culver Stearns 
Schrack Lumberg 
Stancor Pollak 
Telemechaniquel Syracuse 

Allied Controls 
TIMERS 

SOLENOIDS Deltrol 
Deltrol NCC 

Potter & Brumiield 
SWITCHES Syracuse 

AcroSwitch 
Alco TRANSFORMERS 
Aleph Stancor 
BradyXymox Thordarson 
C&K Components 
C&KlUnimax WIRE, CABLE, TUBING 
Carlingswiteh & ACCESSORIES 
Chicago Switch/ITW Heyco 
Cole Hersee Markel 
Culver Stearns Syracuse 
Cutler-Hammer 

WES·OARDE 
COMPONENTS 
OROUP, INC. 

Switch & Relay Specialists Nationwide 

EEM 1988 For manufacturers' sales offices, see yellow pages 8'1783 
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OTTO 
CONTROLS OTTO Means 

At-101 

83 Series 

Double-break Basics 
Subminiature snap-action military and com
mercial switches available in .200" (MIL-S-
8805/76) and .156" (MIL-S-88051101) wide 
versions. Choice of pc pins, solder turret, 
wire-wrap and right angle pc terminals; 5 or 
6 ounce operating force; X, Y, Z, & C contact 
forms and gold plated or flashed silver con
tacts. Complete line of auxiliary actuators 
available and described below as P4 series. 

Standard Characteristics: 
Contact Rating: 7 amperes, resistive. 
Contact Resistance: .025 ohms, max. 
Tip Point Repeatability: Within .005" 
Operating Force: 5 oz. + 3, -2 
Release Force: 1.5 oz. min. 
Movement Differential: .018" ± .008" 
Overtravel: .006" min. 
Mechanical Life: 1 million cycles 
Electrical Life: 50,000 cycles @ full load 
Body Size: .510"L x .350"H x either .200" 

or .156"W. 
Terminals: Turret & PC, .125"L; Wire-wrap, 

.500"L. 

Single-break Basics 
Subminiature snap-action military and com
mercial switches available in .200" (MIL-S-
8805/4), .156" (MIL-S-8805/109) and 
MIL-S-88051106 (hi-temp) versions. Choice 
of 3 lengths of pc pins, single or double tur
ret, wire-wrap and right angle pc terminals; 
4, 5 or 6 ounce operating force and gold 
plated or flashed silver contacts. In addition 
to integral lever actuator models, there is a 
complete line of auxiliary actuators avail
able and described below as P4 Series. 

Standard Characteristics: 
Contact Rating: 7 amperes, resistive. 
Contact Resistance: .025 ohms, max. 
Tip point Repeatability: Within .005" 
Operating Force: 5 oz. + 3, -2 
Release Force: 1.5 oz. min. 
Movement Differential: .018" ± .008" 
Overtravel: .006" in. 
Mechanical Life: 50,000 cycles 
Electrical Life: 25,000 cycles @ full load 
Body Size: .510"L x .350"H x either .200" 

or .156"W. 
Terminals: Turrets, .090 & .225"L; PC, 

.090, .125" & .270"L; 
Wire-wrap, .300"L. 

Auxiliary Actuators for B2 & B3 Basics 
These actuators feature OTTO's B2 & B3 of B2 basics. Styles P4-3, P4-8 and P4-6 are 
basic switches. Styles P4-1 and P4-4 are moisture proof sealed at the panel and 
available in 1 to 4 pole arrangements. match P1, P3 and P5 in panel appearance. 
Series P4-100056 features switches with sil- Also available are sealed RFI shielde~, two
ver contacts and P4-100065 gold contacts step and waterproof sealed construcllons. 
and are momentary actuators for 1 to 6 poles A variety of toggle actuators are also available. 

Sealed Military Pushbuttons 
Featuring patented rolling sleeve principle, 
The P1 series offers moisture proof and dust 
tight sealing. Water proof to 3 feet of pres
sure is available on special order. There is a 
choice of 7 bezel/button styles with 9 button 
colors, all featuring positive tactile feed-back. 

Standard Characteristics: 
Contact Rating: 10 amperes, resistive. 
Contact Resistance: .015 ohms, max. 
Tip point Repeatability: Within .001" 
Operating Force: 4 Ibs. 
Release Force: 11b. min. 
Overtravel: .012" min. 
Mechanical Life: 250K cycles, NO/NC; 

50K NC/5-Term. 
Electrical Life: 25,000 cycles @ full load 
Button Size: .375"Oia. x .250" from bezel. 
Button Material: Nylon in 9 colors. 
Back of panel depth: 1.1 inch max. 
Case Material: Aluminum 

tlAKJgte~· Sequential 
Contact Action 

Ideal for "Off-High-Low", "Off-Slow-Fast", 
"Stop-Fine-Course" and other 3 mode 
applications. Each level operates an inde
pendent set of SPOT circuits rated 5 amps. 
Six contact arrangements are offered to 
satisfy most circuit requirements. Also avail
able as OPOT single detent. Moistureproof 
construction. 25,000 mechanical cycle life. 
Make-before-break contact option available. 

2 East Main Street - CarDentersville. Illinois 60110 - Phone: 3121428-7171- FAX 3121428-1956 - TELEX: 72-2426 

8·1784 For manufacturers' sales offices, see yellow pages EEM 1988 
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Precision Switches OTTO 
CONTROLS 

P3-3 

P3-7 P3-6 

Sealed Pushbuttons 
The P3 series is the commercial version of 
the P1 series and also features OTTO's pat
ented rolling sleeve principle for effective 
moisture proof and dust tight sealing. Water 
proof to 3 feet of pressure is available on 
special order. There is a choice of 4 bezel/ 
button styles with 9 button colors, all featur
ing positive tactile feed-back. 

Standard Characteristics: 
Contact Rating: 10 amperes, resistive. 
Contact Resistance: .025 ohms, max. 
Tip point Repeatability: Within .001" 
Operating Force: 4 Ibs. ± 1 lb. 
Release Force: 1 lb. min. 
Overtravel: .012" min. 
Mechanical Life: 50,000 cycles 
Electrical Life: 25,000 cycles @ full load 
Button Size: .375" Dia. x .250" from bezel. 
Button Material: Nylon in 9 colors. 
Back of panel depth: 1.1 inch max. 
Case Material: Aluminum, clear anodized 

T6 Series 30% Lighter 
25% Smaller 

Environment-free Sealed 
Solenoid Held Toggles 

Exclusive one piece, all stainless steel 
housing saves weight and back of panel 
space. Coil is self-shielding and will not emit 
stray magnetic fields. Positive tactile feed
back. Sealed against immersion and corro
sive atmosphere. Qualified to MIL-S-5594. 

PJ?:3 

P5-1 

Alternate (Push Push) 
Action 

The P5 series offers the alternate action 
switch function matching the panel appear
ance of the momentary action P1 and P3 
series. Now you can design panels with 
both functions and still have a uniform 
appearance. The button returns to the origi
nal position after each actuation. Offered in 
moisture and dust tight sealed construction 
in addition to unsealed. 

Standard Characteristics: 
Contact Rating: 5 amperes, resistive. 
Contact Resistance: .025 ohms, max. 
Dust Tight: Per MIL-S-SS05, Symbol 2. 
Operating Force: 4 Ibs. ± 1 lb. 
Release Force: 1 lb. min. 
Overtravel: .012" in. 
Total Travel: .1S0" max. 
Mechanical Life: 50,000 cycles 
Electrical Life: 25,000 cycles @ full load 
Button Size: .375"Oia. x .250" from bezel. 
Button Material: Nylon in 9 colors. 
Back of panel depth: 1.1 inch max. 
Case Material: Aluminum, anodized 

P6 Series 

Environment-free Sealed 
Plunger Switches 

Sealed against immersion and corrosive 
atmospheres. Rugged mechanically and 
electrically. Employs OTTO's 82 and 83 
basic switches. Complies with MIL-S-S805/ 
104. One piece housing is sealed at the 
plunger with ring seals and at the base with 
a resilient header. Fourteen models. 

P7-1 

P7-7 
P7-B 

Sealed Sub-Subminiature 
Pushbuttons 

The P7 series incorporates all of the envi
ronmental characteristics of the P1 and P3 
pushbuttons but in a sub-subminiature 
package. It also features OTTO's patented 
rolling sleeve principle for effective moisture 
proof and dust tight sealing. Water proof to 3 
feet of pressure is available on special 
order. There is a choice of 7 bezel/button 
styles with 9 button colors, all featuring pos
itive tactile feed-back. 

Standard Characteristics: 
Contact Rating: 5 amperes, resistive. 
Contact Resistance: .025 ohms, max. 
Tip point Repeatability: Within .001" 
Operating Force: 1.71bs ± .5 lb. 
Release Force: .5 lb. min. 
Overtravel: .012" min. 
Mechanical Life: 50,000 cycles 
Electrical Life: 25,000 cycles @ full load 
Button Size: .190"Dia. x .125" from bezel. 
Button Material: Nylon in 9 colors. 
Back of panel depth: .375 inch max. 
Case Material: Aluminum, anodized 

2-Way Toggle Lever-lock 

Special Purpose Designs 
Panel sealed, waterproof and unsealed 
momentary, maintained or mUlti-level with 
detent action pushbuttons, toggles with mUl
tiple positions and gangs, lever-lock action, 
2-way (toggle/pushbutton) and other actions. 

2 East Main Street - Carpentersville. Illinois 60110 - Phone: 3121428-7171- FAX 3121428-1956 - TELEX: 72-2426 
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SWITCHES 

KEY SWITCHES 
75120-002 
Key switch 
"S" with 2 
parallel con
tacts, contact 
surface silver 
(different 
color knobs 
and add. 
printing of 
letters or 
symbols upon 
request) 

75120-100' 
Key switch "P", 
SP with 2 
parallel con
tacts, contact 
surface silver 

75120-008 
Key switch, flat, 
"S" s.p. with 2 
parallel contacts, 
contact surface 
silver 

B·1786 

;;.L-~'t' 
~ . 
0,-

11,9 -0,1 
1,2,,,,,~,05 

6,35±{).05 

""·'-nIfC 

~o~lm. 
}::t"~O~~",-:' 
+ --< '<5 
." ~:tl' ,I 
..... - 1:1 "' 

5 4 '0,05 

JI...H. 
min 2,4 2,5-.0.05 

~.J~ -=:! 
'" 1,1 -0,1 

75121-000 (NEW) 
Key switch wILED 
SPST 

Switch Rating 0.025 A, 30 V DC or AC 

Contact Resistance <150 mOhms contact 
SUrface silver 
<200 mOhms contact 
SUrface gold 

Bounce <0.2 msec. 

Typical Life >200,000 switching 
cycles 

Stroke 0.9.,., mm 

Actuating Force 1.4 ±0.2N 
End Stop Force >50 N 
Flammabi lity UL94V-1 

PUSH-PUSH SWITCHES 
70052-032 
MINIATURE KEY SWITCH "P" 
DPDT, for p.c. 
mounting 
Special knobs upon 
request 

70052-034 
As above, but different 
shaft 
Knobs in different colors 
available 

TECHNICAL DATA 

Contact 
Part Switch resis-
No. rating tance 

Opera-
tional 
force 

(stroke) Life 

70052· 0,5 A ~20 <4N 10.000 
032 12 V mOhm (3.5 

mm) 

70052· O,05A 
034 250 V 

4-POSITION SLIDE 
SWITCH 
74650-013* 
Slide switch SP, 
4 switching 
positions, liS" 

SPECIFICATIONS 

Switch Rating 
Dielectric Strength 

Insulation Resistance 
Contact Resistance 

Life 
Operational Force 
Contact Force 

100mA30VDC 

500 V AC 

>100 Ma 
<100 ma 

>1,000 cycles 

1 N to 5 N 
ca. 0.4 N 

(different colors of knobs and add. prlnllng of 
letters or symbols upon request) 
Conlact surface gold upon request 

ME-5 SERIES 
POWER SWITCHES 
"SOFT TOUCH" 
PUSH-PUSH 
70060-003 
70060-014 
70060-200 
70060-208 
Preh combines superior quality & wide 
flexibility in offering the ME-5 series 
power switches (DPST). This complete 
line is available in printed circuit or 
solder terminals. Optional SPST auxil
iary switches (1 Al24V, AC/DC) avail
able. Accessories such as a dust cover, 
fuse holder, etc. also available on 
request. 

Approvals: 

@S\1(1@ 
VDE, UL, CSA, N, 

@~ ® 
D, S, SEV, BSI 

TECHNICAL DATA 

Contact 
Power 

Part No. rating 

70060-003 2,5/100 A 
250 V 

(IEC 65) 

70060-014 2,5/100 A 
250 V 

(IEC 65) 

70060-200 4/100 A 
250 V 

(lEC) 65) 

70060-208 4/100 A 
250 V 

(lEC) 65) 

70053-006 
Minature push-push 
switch DPDT. Avail
able in optional 
900 degree 
P.C. mount. 

TECHNICAL DATA 

resis-
tance 

<50 
mOhm 
«30) 

<50 
mOhm 
«30) 

<50 
mOhm 
«3D) 

<50 
mOhm 
«3D) 

Opera-
Contact tional 

Part Switch resis- force 
No. rating lance (stroke) 

70053· 2,4 A $40 <5N 
006 10 V mOhm (4,01 

2,5) 

Opera. 
tiona I 
force 

(stroke) 

$6N 
(~5/5.7 
mm) 

:56 N 

:56 N 

:56 N 

Life 

10.000 

*OETAILED CATALOG 
AVAILABLE UPON 

REQUEST 

For manufacturers' sales offices, see yellow pages EEM 1988 



5100 SWITCHES 5100 

,. ••• : ••• !r_o .. ~ _ .... __ ....... TAOL u 
W. Boston Post Road, Mamaroneck, NY 10543 

(914) 698-9456 
(914) 698-2026 • 800-431-2625 (OUTSIDE NY) 

PRESSURE AND VACUUM SWITCHES 
• AND. 

SAFE SWITCHING SYSTEMS 
(Shock-Proof • Water-Proof • Explosion-Proof) 

Low Cost Pressure Switches ~ File Number ES0254 

Low Pressure Medium Pressure 
Range Electrical 
Inches Electrical SPOT DPDT P.S.I. Rating 

SPOT Water Rating 6741/20 6742/20 1.5 - 3.5 
6731/03 1.5 -7 3A 125 VAC 6741/30 6742/30 3.0 - 5.5 
6731/06 5 - 45 10A @ 250VAC 6741/40 6742/40 5 -10 
6731/10 20 - 55 15A 6741/50 6742/50 8 -18 16AMP 

Vacuum' Switches 6741/60 6742/60 16 - 30 125/250 VAC 
*6741170 6742170 25 - 55 

6721106 6721120 6721130 6721140 *6741/80 6742/80 45 -75 21 AMP 

7" ,15" 13"· 38" 2S"· SO" 75"· 270" *6741/90 6742/90 60 - 120 1 HP 

water water water water 6702 20 - 200 
Avail 

SPOT SPOT SPOT SPDT Pressure Connector * Consult Factory For 10A 1251250 16A 125/250 16A 125/250 16A 125/250 Va" NPT 
VAC VAC VAC VAC Repeat Accuracy 

See main catalog for detailed specs. 

Sensitive Pressure, Vacuum and Differential Pressure Switching 
(Your Choice) 

Adjustable Pressure Adjustable Adjustable Max. 
Part No. Rating Range Inches W.G. Vacuum Range Diff. Pressure 

6753 . 5Amp .5 to 16 Inches W.G. . 5 to 16 Inches W.G . 16 Inches W.G . 

• WATER, SHOCK AND EXPLOSION PROOF SWITCH SYSTEMS. 

Instead of a switch connected by cable to the equipment or appliance, an air bellows is joined by tubing to a 
pressure switch contained within the equipment or appliance. Switches are available in momentary, alternate 
action, or sequencing actions. _______ 

~o 

BELLOWS 
(ACTUATOR) ~ __ 

1. 2HP @ 240VAC 
1HP@ 120VAC 
21 AMP 

2. Variety of mounting choices 
3. Acetel plastic body which 

ensures high mechanical stability 
and minimum absorption. 

__ ~T~ __ =¥ P 
PRESSURE SWITCH 

OR 
AIR POTENTIOMETER 

ON/OFF TVA211 A 
Momentary TVM211 A 

"Tinytrol"TM 
Single SPDT 

ON/OFF TVA211 A 
Momentary TVM211 A 

"Tinytrol" 
Double DPDT 

4-Function 
MCG311A 

The air bellows actuators in any of the various 
forms, are not affected by water, dirt, dust 
or flammable gases. Only a few of the many 

actuators available are shown here. Standard 
electrical footswitches also available. 

STANDARD ASSEMBLIES 

B513A B31SA B225F 6433 

PRES:AIR:TROL CORP. 1009 W. Boston Post Road, Mamaroneck, NY 10543 Phone: (914) 698-2026 FAX (914) 698-9456 

For manufacturers' sales offices, see yellow pages 8·1787 
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SHALLCO, INC. Shalko PRECISION ELECTRONIC COMPONENTS 
SMI fHFIEl 0 INDUSTRIAL PARK. POBOX 1089· SMITHFIELD N C 27577.919 934-3135 

112 INCH SUBMINIATURE ROTARY "C" SWITCH 
The Shallco subminiature 'h in. diameter "C" Series combines time proven 
(over 30 years) internal construction i.e., rotor, stator, wiper, with a cost 
effective die cast operating shaft and housing. 
The Shallco "C" Series switches are designed to satisfy the most demand
ing industrial and commercial instrumentation requirements. 
Shall'co offers a unique ¥2 inch, 3 pole, 4 position, 30° switch and a 
greater selection of 36°, 45° and 60° switches than any other manufac
turer. 
The most cost effective switch combines the die cast shaft and housing. 
However, brass and stainless steel shafts are available and provide the 
flexibility needed to meet your exact requirements without over specifying. 
No other manufacturers offers this service. 
Our nationwide network of representatives (see EEM yellow pages) is ready 
to respond to your requirements in an expeditious manner. 

OPTIONAL 
WAVE WASHER STOP MECHANISM 

SPECIFICATIONS 

MATERIALS: 

Bushing and housing (1 pc.): Chromate coated zinc die cast 
Operating shaH: Chromate coated zinc die cast; optional brass or stainless 

steel 
Contacts/Terminals: Gold-plated 
Contact panel: Molded Thermoset plastic 
Detent: Balanced system with two balls and spring 
Wiper: Floating (rosebud) beryllium copper, gold plated 
Seals: Shaft and bushing: double lubricated "0" ring. Panel: flat gasket -

standard "0" ring - optional. Rear terminal seal: optional (see above) 
Rotational torque: 10 inch ounces min. 
Stop torque: 7.5 inch lb. min. 

ELECTRICAL: 

OPERATING Contact Resistance: 20 milliohms max. gSHAFT thru life; 10 milliohms max. initial; see 
life curve 

-+---H-+---L-h,Lr¥:L:LJ;2:::::;;::::±L::r1.LJIL_E~iA~~3---lnsulation Resistance: 10,000 megohms 
t:l 1.75 f-\j-++-H+hH--i 
~ 1 50 f-l.++-I-+---l-+---H--i 
~, 25 H\+---f-'CfC'+=:t-C+-H--i 

ONE PIECE CHROMATEO ZINC 
BUSHING AND HOUSING 

Daven Internal Construction Design - Proven Reliability Since 1951 

DIMENSIONS 
Mounting 
surface 

• Up to 1.00 inch long with flat ~4e:~u~N:n~A· ~:~~~ 
screwdriver slot, lockwasher .125 dla. 
threads, etc. aval1able supplied 

SCHEMATICS 

minimum thru life; 50,000 megohms 
initial (as measured between mutually 
insulated parts) 

Voltage breakdown (DWV): 600 Vac be
tween mutually insulated parts 

Life: 25,000 cycles minimum at .200 
amp, 28 Vdc (resistive load) at + B5°C 

ENVIRONMENTAL: 

~ 1 00 AMeIENTTE~:~~:_ 

a750H~~H-H-1 1-rT-i 

~ mEJ:=::i~'!.W. g~-~ 
o 10 20 30 <10 

THOUSANDS OF CYCLES OF OPERATION 

Shock: MIL-STO-202 type "M" and "H" (medium and high shock) 
Vibration: MIL-STD-202, method 204, test condition 3, grade 3 and also 

MIL-STD-B10, method 514 procedure II, part 3, curve AF for X, Yand 
Z axis 

Operating temperature range: - 65°C to + 85°C 
Storage temperature range: (Non-operating exposure) -65°C to +125°C 

.J. General: Switches will meet or exceed the requirements of MIL-S-3786/20, 
cr:JL...-020 ±004 thermal shock (- 65°C to + 125°C), salt spray, explosion, construc

tion "E" and "F", stop strength, bushing strength (15 lb.), terminal 
strength, shaft and panel seals, sand and dust. 

HOW TO SPECIFY 
All one pole commons are either .028 dia. pin for PIC terminals or .065 dia. 
turret for solder lug terminals. All switches are supplied with the maximum 
complement of terminals. 

'Poles Terminals Indexing Series Contacts 

30° 36° 

1 POLE 

2 POLES 

4 POLES 

, , 
3 POSITIONS MAX 2 POSITIONS MAX 

8·1788 

45° 60° 

- , , 
2 POSITIONS MAX 

1 P=PC 30° "C" "M" 
Shorting 

2 S.=Solder 36° Zinc 
Lug 118 t1 

3 45° Housing Non-shorting 

4 60° 

Sbaft Flat 
tPositions Stops Length,lms Length 

02 "F" 16ths of inch 16ths of inch 
Fixed 

to 10=.625 04=.250 
"R" Standard Standard 

12 Continuous 16=1.000 
Rotation max. 

t See schematics fms = from mounting surface 

Example: 1P36CB10R1004Z 

1004 is standard. Shaft lengths up to 1.00" 
max. and various flat locations are optional. 

1 pole, PC, 36°, C series, Non-shorting, 10 pOSitions, 
continuous rotation, .625 long shaft (Includes bushing), 
.250 long flat opposite position #t, chromate coated 
zinc operating shaft 

For manufacturers' sales offices, see yellow pages 

Shalt 
Material 

Z=Zlnc 

B=Brass 

S=Steel 

EEM 1988 
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SHALLCO, INC. Shu/ko PRECISION ELECTRONIC COMPONENTS 
SMI fHFIELD INDUSTRIAL PARK. POBOX 1089· SMITHFIELD N C 27577·919 934-3135 

112 INCH BINARY CODED ROTARY SWITCHES 

Schematics 

Wiper 

Binary Coded Decimal 
Series 126 

Connect on board 

Complement 
Binary Coded Decimal 

Series 127 

Connect on board 

Output 8 

Output 2 

Connect on board -; 
Connect on board Switch viewed from shaft end. 

• = terminals provided 
o = terminals removed 

Wiper shown with switch in position 
#1. Shaft flat diametrically opposite 
position #1. 

BCD 
Switch Common made to output: BCD 

Position 1 2 4 8 Output 
1 0 
2 1 

--3~r--r~---r--+-~2~ 

4 3 

7 6 
8 7 
9 8 
10 9 
11 10 
12 11 

Dimensions 
.377 ±.005 outer circle 

C3 

"-C2 
.232 ±.005 inner circle 

Factory fixed stops available 10 limit 
rotation. 
All switching is non-shorting. 

Complement BCD 
Switch Common made to output: BCD 
Position 1 2 4 8 Output 

1 · · · · 0 
2 · · · 1 
3 · · · 2 
4 · · 3 
5 · · · 4 
6 · · 5 
7 · · 6 
8 · 7 
9 · · · 8 

10 · · 9 
11 · · 10 
12 · 11 

Terminals 

Printed Circuit 

--j .062 I -j .062 r-V [Q] -.l 
4 .068 ~±.015 0, 

--I f-020 Sq ---J ~ .033 ----± 
987654 Dr .668±.015 

Solder Lug and PC 
Terminals are .020 thick. 

Flat gasket or 
Panel "0" Ring 

V. -28 UNF-2A 

.485 

SHALLCO H OAVEN 

.250 
= --.i. 

.625 ±.015 

"A" dimension for 
PIC only is .125 ±.015 

I 
500,+·015 
. 000 

~'----'---LI -. 

SPECIFICATIONS 

MATERIALS: 

Bushing and housing (1 pc.): Stainless steel, nickel plated brass or chro-
mate coated zinc die cast 

Operating shaft: Stainless steel, brass or chromate coated zinc die cast 
Contacts: Copper alloy with plated gold over nickel 
Detent: Balance double balls of brass. Spring is steel 
Shaft & panel seals: Double "0" ring shaft seal is standard. Flat gasket 

panel seal is standard. "0" ring panel seal is optional 
Contact panel: Oiallyl phthalate per MIL-M-14 

ELECTRICAL: 

Life: Up to 25,000 cycles with a resistive load of .200 Amps, 28 volts DC 
max . 

Contact Resistance: 20 milliohms initial; 100 milliohms after life 
Insulation Resistance: 50,000 megohms initial; 10,000 megohms after life 
Voltage breakdown (DMV): 500 VAC between mutually insulated parts 

MECHANICAL: 

Slop torque: 7.5 pound inches minimum 
Rolation torque: 8 to 24 ounce inches at room temperature 
Optional seal: Can be sealed to withstand total immersion in FC 40/43 for 

30 seconds @ + 85°C 
Long Life: To insure prolonged use or storage life, the contacts of the Y2" 

binary coded switch are constructed with gold plating over silver. 
Shafts are available in lengths up to 1.00 inch (Ims) in brass, stainless 
steel or zinc die cast to meet your specific requirements. Oougle "0" 
ring shaft seals are standard. 

Compatible: Series 126 is available with up to 12 positions fixed stop, or 
continuous rotation, binary coded decimal (BCD) with 30° indexing. Its 
complement, the Series 127, is also furnished with up to 12 positions 
BCD. Both PIC and standard solder terminals are available. 

PART NUMBER CODING 

PART NUMBERING SYSTEM 

126 or 127 • • - • • - • - • • - • 

Series 

T 1atlength 
o through 8 in 
1/16" increments 

Shaft length from mounting surface 
5 through 16 in 1/16" increments 

Type of terminals 
P =; P.C. S = Solder lug 

Number of positions 
2 through 12 
Add "CR" for continuous rotation 

Shaft material B = Brass 
S = Stainless sleel Z = Die cast zinc 

Case materi al B = Brass 
S = Stainless steel Z = Die cast zinc 

EEM 1988 For manufacturers' sales offices, see yellow pages e·1789 
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SHALLCO, INC. 
PRECISION ELECTRONIC COMPONENTS ShU//cO 

SMI fHFIELD INDUSTRIAL PARK. POBOX 1089. SMITHFIELD N C 27577.919934-3135 

8, 14 AND 16 PIN DIPSWITCHES 

SPECIFICATIONS 

MECHANICAL: 

Case and Cover: Molded plastic with a min oxygen index of 28% 
Contacts: Beryllium copper or CA 725 with gold over nickel, plated or clad. 

Have wiping action 
Detented positions: 6, 8 and 10 
Life: 10,000 cycles min. 
Shaft operating torque: 1 to 2 inch ounces 
Stop torque: 30 inch oz. min wi ext. stop. See external stop arrangement 

ELECTRICAL: 

Contact resistance: .050 ohms max. 
DC insulation resistance: 10,000 megohms 
Dielectric strength: 1000 Vac 
Rated loads: 115 Vac or 28 Vdc at .125 amp 

ENVIRONMENTAL: 

Moisture resistance: Per MIL-STO-202, method 106 
Operating temperature: -40 to +85°C (-40 to +185°F) 
Resistance to solvents: Per MIL -STO-202, method 215 
Shock: 10 g's per MIL-STO-202 
Solderability: Per MIL-STO-202, method 20B 
Thermal shock: Per MIL-STO-202, condition A, -55 to +85°C, 5 cycles 

(-67 to +185°F) 
Vibration: 15 g's up to 500 Hz Per MIL -STD-202 

TRUTH TABLE PROGRAMMING 

Shorting Available on 60° only. 
Non-shorting Available on 60° only. 
Contact closure only Available on 36° and 45°. 

Use sample program below as a guide to developing truth tables for you r 
application. 

ADDITIONAL FEATURES 

1. An internal "0" ring is in every switch. 
2. All contacts are seaied on the base. 
3. Cover and base are ultrasonically bonded. 
4. Compatible with most PC board washes such as freons, chlorethanes 

and alcohols. 

SAMPLE PROGRAMS 

Truth Tables are examples only 

POLES 
A B C 0 

1 
2 • 
3 • 
4 · . 
5 • 
6 • • 
7 .. 
8 · . . 
9 . 
10 • • 

8 PIN 
12100 Series 

Example above is BCD, 
10 pOSition, 36° indexing 

POLES 
A B C 0 E F 

1 • 
2 . 
3 . 
4 . 
5 . 
6 . 
7 
8 
9 

10 

14PIN 
11700 Series 

Example above is single pole, 
6 pOSition, 60° indexing 

ANY combination of contact closures in ANY position is achievable within 
the truth table constraints. 

DIMENSIONS 

.028 
(.071)1' .735 ±,005 1 

12100 Series SffiJ.-J 
8 PIN .215 ±.005 

4 Poles Active ~ 
PINS -. t 

.020 x .010 .020 
±.005 ±.005 

I 1.00 ±.010 I 11700 Series 
14 PIN ( 6 Poles Active 

(Rear pins are for 
mechanical support only) IIIII 

~UMMY I PINS 

12300 Series 
16 PtN 

8 Poles Active 

BOARD LAYOUT 

--1.440 ±.010 t.J 

~~±'010 
.187 

±.005 

I .300~ 
---I ±.010 

Switches above shown with 
standard plastic operating shaft, 
screwdriver slot and index mark. 

EXTERNAL STOP .040 ±.003 
PLATE HOLES /'8,14 or 16 HOLES 

+ .......... -¥ .... -r 
s~~r .300 ±.005 

-+ ............... -t 

~·~tlr.-l. l ~'.rn 
(14 PIN) 

. ----:700 
(16 PIN) 

PIN DIMENSIONS 
±.010 NON-ACCUM 

ALL SWITCHES AVAILABLE WITH 36°, 45° and 60° INDEXING. 

PANEL MOUNTING-CONTINUOUS ROTATION ONLY-

SHAFT OPTIONS UP TO 1.00 INCH-LONG BRASS 

External Stop Option 
1. Requires .125" min. length brass shaft. 
2. No loss of positions on 60° switch. 
3. Loss of (1) position on 45° and 36° switches. 

8·1790 For manufacturers' sales offices, see yellow pages EEM 1988 
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SHALLCO, INC. Sha/fr,o PRECISION ELECTRONIC COMPONENTS 
SMITHFIELD INDUSTRIAL PARK. POBOX 1089. SMITHFIELD N C 27577.919 934-3135 

series .:.-

ROTARY SELECTOR SWITCHES 

SPECIFICATIONS 
GENERAL: 
Designed to meet the requirements of MIL-S-3786/SR04 

ELECTRICAL: 
Current carrying capacity - 10 amperes 
Current switching capacity - 1 ampere (28 VDC, Resistive) 
Contact resistance - Initial - 5 milliohms maximum 
Contact resistance - After Life - 20 milliohms maximum 
Insulation resistance - 50,000 megohms 
Voltage breakdown - 1000 VAC 
Voltage breakdown - After Life - 500 VAC minimum 

MECHANICAL: 
Rotational life - SO,OOO cycles 
Stop torque - 15 pound-inches minimum 
Construction - Enclosed 
Stops - Factory set 
Torque - 8 to 120 ounce-inches (dependent on decks, poles/deck) 
Shaft flat - Opposite moving contact, see diagrams 

LOAD VS. LIFE 
2.0 

en 
~15 
IJJ 
a.. 
::;: 
S10 
I-
z 
IJJ 

~0.5 
=> 
u 

0 

0 10 20 30 40 

CYCLES x 1000 

50 

FEATURES OF SHALLCO ONE INCH 
SERIES J SINGLE OR MULTI DECK SWITCH 
• Designed to meet requirements of MIL-S-3786 

• Closed construction 

• Smooth, positive detent 

• Low, stable contact resistance 

KEYWAY 
POSITION 

1 POLEIDEC/( 

SHORTING 

SPACING 
BETWEEN 

CODE POSITIONS 

1130-JM 

1230-JM 30° 

1330-JM 

1430-JM 

N1-72UN-ZA THREAD 

t OF NON-TURN TAB ~-32UNEF·2A THREAD 1.000 
(01.85,O.35( ~ 

--•• '9M ] 

'STUD EXTENSION 
OVER 5 DECKS 

e' 12,' ~'~-:> i"''-e, e'e' T + 

e, 

el C1 Cl 

2 POWDECK 3 POLE/DECK 4 POLE/DECK 

COMMON LOCATIONS 

NON-SHORTING 

MAXIMUM NUMBER SPACING MAXIMUM 
POSITIONS OF COOE BETWEEN POSITIONS 
PER POLE POLES POSITIONS PER POLE 

12 ONE 1130-JB 12 

6 TWO 1230-JB 30° 6 

4 THREE 1330-JB 4 

3 FOUR 1430-JB 3 
SINGLE DECK SHOWN. FOR MULTI-DECK, INCREASE FIRST DIGIT OF ABOVE CODES. 

1 POLE 

o 0 
, < 

3 POLE 

oWe 

-~JJ~; 
o 0 
e, 0 

( 

4 POLE 

(VIEWED FROM SHAFT END AND SHOWN IN POSITION 1, EXTREME CCW POS.) 

NO. B = BBM: 
OECKS OETENT M = MBB OPTIONS 

8 1 J. 1 .L G = GOLD PLATED 
C = CONTI NUOUS ROTA nON 

1 30 - J B - 12 
i--I 
L __ ' M = CUSTOMER MARKING 

T T T S = SEALED SHAFT 

POLES/OECK I SERIES POSITIONS 

EEM 1988 For manufacturers' sales offices, see yellow pages B-1791 



5100 SWITCHES 5100 

S/'ulk·o ROTARY C E 
SWITCHES SERIES, D, AND 

SPECIFICATIONS 

GENERAL: 
Meets or surpasses requirements of MIL-S-3786 

ELECTRICAL: 
Current carrying capacity-lO amps. 
Current switching capacity-up to 2 amps. 
Contact resistance-lnitial-.005 ohms max. 
Contact resistance-After life-.OlD ohms max. 
Insulation resistance-50,OOO megohms 
Dielectric withstanding voltage-1500V rms 
Dielectric withstanding voltage after life-lDOOV rms 

MECHANICAL: 
Rotationallife-50,OOO cycles' min.@,250 amps.@85° C 
Stop torque-50 In. Lbs. 
Type construction-Open frame 
Stops-F actory set to desired position. 
Optional features-Jls-32 UNEF-2A bushing mount with anti-rotation pin. Shaft 

and front panel "0" ring seals. Spring return feature. 
Concentric shafts available 
Progressive shorting available 
'One cycle = one full cw plus one full ccw rotalion. 

FEATURES OF 
SHALLCO 1314, 2%, 23/4 SQUARE 
SERIES C, D, E SINGLE DECK SWITCH 
MULTI DECKS AVAILABLE 
• Meets or surpasses requirements of MIL-S-3786 
• Available in one pole 2-48 position through four pole 

2-15 position_ See ordering information 

• High current carrying capacity 

• Low contact resistance 

SERIES C 

6-32 UNC - 2B 
1<P3,51:+: 0,791 
2 MTG. HOLES FLUSH MOUNTING 

FOR ADDITIONAL DECKS ADD. 29/32123,021 PER DECK 

SERIES D 

-r;; + .001 OIA 
8-32 UNC.2B 16,35:+: 0,03<P1_ --

1<1>4,17 x 0.791 
2 MTG. HOLES FLUSH MOUNTING 

FOR ADDITIONAL DECKS ADD 1 1/16 126,991 PER OECK 

SERIES E 

15116:+: 1/32 136,51:+: 1.591 ~ lk',±j{, r 
123.81 :+: 0,791 

, 
L . 

8·32 UNC·2B 
"'"'j--+----,i-"'" IcP4,l7 x 0,791 

2 MTG. HOLES 

FOR ADDITIONAL DECKS ADD 1 1116 126,99) PER DECK 

REQUEST CATALOG 10 FOR 
COMPLETE INFORMATION 

FLUSH MOUNTING 

NUMBERS IN ( ) ARE METRIC EQUIVALENT (MILLIMETERS) 

USE ORDER FORM 

SHALLCO INC. I SMITHFIELD IND. PARK I P.O. BOX 1089 I SMITHFIELD, N.C. 27577 I (919) 934-3135 

6-1792 For manufacturers' sales offices, see yellow pages EEM 1988 
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SHALLCO ORDERING INFORMATION 
SHORTING 

SPACING MAXIMUM NUMBER 
BETWEEN POSITIONS OF 

SERIES POSITIONS PER POLE POLES 

111-CM 15° 24' 
one 

112-CM 11 XO 32' 

121-CM 15° 11 
two 

122-CM 11 XO 15 

131-CM 15° 5 three 
132-CM 11 XO 7 

141-CM 15° 5 
four 

142-CM 11 XO 7 

"Maximum number of positions may be used with continuous rotation only. 
"Normally supplied as continuous rotation; stops available on request. 

SHORTING 

SPACING MAXIMUM NUMBER 
BETWEEN POSITIONS OF 

SERIES POSITIONS PER POLE POLES 

111-0M 15° 24' 

112-0M 11 XO 32 one 

113-0M 7y,° 48 

121-0M 15° 24' 

122-0M 11 XO 32 two 

123-0M 7y,° 23 

141-0M 15° 11 

142-0M 11Xo 15 four 

143-0M 7y,° 1 1 
, 
Normally supphed as continuous rotation; stops available on request. 

SHORTING 

SPACING MAXIMUM NUMBER 
BETWEEN POSITIONS OF 

SERIES POSITIONS PER POLE POLES 

111-EM 15° 24' 

112-EM 11 XO 32 one 

113-EM 7y,° 48 

121-EM 15° 24' 

122-EM 11 XO 32 two 

123-EM 7y,° 48 

141-EM 15° 11 

142-EM 11 XO 15 four 

143-EM 7y,° 23 

161-EM 15° 7 

162-EM 11 XO 9 six 

163-EM 7y,° 15 

181-EM 15° 5 

182-EM 11 XO 7 eight 

183-EM 7y,° 11 

*Normally supplied as continuous rotation; stops available on request. 

SERIES 

111-CB 

112-CB 

121-CB 

122-CB 

131-CB 

132-CB 

141-CB 

142-CB 

SERIES 

111-0B 

112-0B 

113-0B 

121-0B 

122-0B 

123-0B 

141-0B 

142-0B 

143-0B 

SERIES 

111-EB 

112-EB 

113-EB 

,121-EB 

122-EB 

123-EB 

141-EB 

142-EB 

143-EB 

161-EB 

162-EB 

163-EB 

181-EB 

182-EB 

183-EB 

(Order Form to order Series'C, D, Ei) 
Order by using a six-place "shorthand" description 
Example: 2',11.- EB -12 

NON-SHORTING 

SPACING MAXIMUM 
BETWEEN POSITIONS 

POSITIONS PER POLE 

30° 12" 

22y,° 16" 

30° 6 

22y,° 8 

30° 3 
22y,° 4 
30° 3 

22y,° 4 

NON-SHORTING 

SPACING MAXIMUM 
BETWEEN POSITIONS 

POSITIONS PER POLE 

30° ~ 2' 

22y,° 16' 

15° 24' 

30° 12' 

22y,° 16' 

15° 12 

30° 6 

22y,° 8 

15° 6 

NON-SHORTING 
SPACING MAXIMUM 
BETWEEN POSITIONS 

POSITIONS PER POLE 

30° 12' 

22y,° 16' 

15° 24' 

30° 12' 

22y,° 16' 

15° 24' 

30° 6 

22y,° 8 

15° 12 

30° 4 

22y,° 5 

15° 8 

30° 3 

22y,° 4 

15° 6 

Rotary Selector Switch, two decks, 1 pole per deck, 30° of spacing between positions, E series, non-shorting, 
12 positions. 

indicates number of 
decks:" 

1 = One Oeck 
2 = Two Decks 
3 = Three Decks, etc. 

EEM 1988 

;";''':''';'''~::'''' ' 

PLAEE 2 

indicates number of 
poles per deck: 

1 = One Pole 
2 = Two Poles 
3 = Three Poles 
4 = Four Poles 

indicates degrees of 
spacing between 
positions: 

Shorting 
1 = 15° 2 = 11 y,,0 
3 = 7%° 
Non-Snorting 
1 = 30° 2 = 22)1,° 
3 = 15° 

indicates series of 
switch: 

C = C Series 
o = 0 Series 
E = E Series 

,." ,-." •• " ".~' _, .',0, •• ,.<: "~',' ';",~,,,,._._ 

";":;:''''''':;;:~f 

PLACE 5 

indicates Shorting or 
Non-Shorting: 

M = Shorting (make 
before break) 

B = Non-Shorting 
(break before 
make) 

-Request-catalog 10~for more detailed information and additional switch types. 

For manufacturers' sales offices, see yellow pages 

PL~CE 6 

indicates number of 
pOSitions per pole: 

2 = Two positions 
3 = Three positions 
4 = Four Positions, etc. 

8·1793 
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We Switch 
The World 

• For cursor1 scan, position sensing, 
and robotics applications 

• Up to 400,000 operations 
• Detented or non-detented versions 
• All quadrature two bit codes 

MM P/REL 
Rotary Switches 

• Flexible or PC board construction 
• x-v or Common Bus configuration 
• ESD, EM I, RFI shielding 
• Non-tactile or tactile feedback 
• Embossed overlays available 
• New! Shorting contact feature 

STANDARD ~ 
GRIGSBY~ 

SWITCHES 

Encoder 
LCE 

• Just .865" square 
• Indexing angles: 60°,45°,36°, 

30°, 22.5°, 20°, 18°, 15°, 
12.8°, 11.25°, 10° 

• Programmable to customer truth 
table 

• Enclosed, wave solderable 
construction 

• 50,000 cycles 

Membrane Switches 
Custom Assembly 

5100 

a-1796 For manufacturers' sales offices, see yellow pages EEM 1988 
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Now at an affordable price! 

• Just .500" diameter 
• Constructed to meet rigid military 

specs 
• Sealed or unsealed versions 
• Fixed or adjustable stops available 
• 4 indexing angles available 

Open Frame 
Rotary Switches 

• Utilizes new 1/2" SO rotary switch 
• Anti-static discharge protection 

available 
• Number of security levels offered 
• Various circuits variations available 
• Choice of angles of throw 

920 Rathbone Avenue / P.O. Box 1528 
Aurora, Illinois 60507-9990 USA 
312/844-4300· TWX 910232-3138 

Call or write for applications assistance. 

SWITCHES 

SG Series SO 
Rotary Switches 

• Multiplicity of circuits 
• Subminiature sizes 
• Military finishes available 
• Selection of lever switches 
• Various indexing angles 
• Horizontal and vertical PC 

mounting 
• Wire wrap available 

SG Series SOL 
Rotary Switches 

STANDARD 
GRIGSBY 

EEM 1988 For manufacturers' sales offices, see yellow pages 

5100 

B·1797 



5100 SWITCHES 

STANDEX REED SWITCHES 
Setting Performance Standards 
Throughout the World. 

o Tested to 1 billion operations 
o Totally automated production 
o Highest quality, based on computerized sPc, yielding 

unmatched uniformity. 
o Custom cutting and forming for difficult applications 
o Several standard contact materials for a broad range of applications 

Switch Specifications: 

$ j ft;% £/ i(PI/It'/~/~i{<~f ;f(J'I./ I I 11 /1 /h~~fJiffl//IIj/lf.lfll~/'litj~ ~ II li l/t~· 
GR400 A 0.Q18 Rhodium 5 

GR560 B 0.022 Rhodium 10 

GK560 B 0.022 Gold-Nickel 10 Alloy 

GHG560 B 0.022 Amalgam 10 

PR560 B 0.022 Rhodium 10 

TS560 B 0.022 Noble 5 Metal 

GR100 C 0.022 Rhodium 10 

PR100 C 0.022 Rhodium 10 

GR100F C 0.022 Rhodium/ 10 Copper 

TS100 C 0.022 Noble 5 Metal 

GK126 C 0.026 Gold-Nickel 25 Alloy 

GHG126 C 0.026 Amalgam 15 

PR150 0 0.026 Rhodium 30 

1) Contact resistance measurements are made at 
10mA from a 1 volt source with SO% overdrive. 

0.5 1.0 50 50 150 150 

0.5 1.0 100 125 250 100 

0.5 1.0 100 125 250 150 

0.5 1.0 100 125 250 75 

0.5 1.0 200 250 600 100 

0.5 1.0 50 125 200 250 

1.0 2.0 200 250 350 100 

1.0 2.0 250 350 1000 100 

1.0 2.0 200 250 350 75 

1.0 2.0 100 125 300 250 

1.5 2.5 200 250 350 150 

1.5 2.5 200 250 350 75 

1.5 3.0 250 400 1000 100 

2) Storage temperature - SO·C to +ISS·C 
Operate temperature - 40·C to +12S·C 

1012 

1012 

1012 

1012 

1012 

109 

1012 

1012 

1012 

109 

1012 

1012 

1012 

0.5 

0.6 

0.6 

0.4 

0.6 

1.0 

0.8 

0.8 

0.8 

1.0 

1.0 

0.8 

1.5 

4.5 10-40 14 22 50 

3.0 9-50 14 28 50 

3.0 9-70 10 15 50 

3.0 10-40 10 17 50 

3.0 15-60 14 28 50 

3.0 10-100 N/A N/A 30 

2.2 9-60 12 22 40 

2.2 20-60 12 22 40 

2.2 15-50 17 32 40 

2.2 10-100 N/A N/A 40 

2.5 15-80 10 20 30 

2.5 20-60 10 20 30 

1.2 20-60 10 20 30 

3) Consu~ factory for specijic application assistance 
when using switches at or near maximum rated 
load. In some applications, maximum loads may 
be exceeded. 

A ""'I"e---i-- ~~ -I B I- .1. ~~ ---l C \" i ~~ ----I 0 I" -1 ~': ---.j-I 
c=::3 c==:::> c:;::::3 () 

~~-I.J ~~ \- ~:~ ~s: ~ ~~ --=r I-~':-l ~~~31-- t~~ 
Contact Materials - Dry Circuit & Power Switching 
Rhodium Gold-Nickel AlioV 
Industry standard - recommended for Specially developed plating and post 
general purpose applications. Low re- assembly conditioning makes this alloy 
sistance, high meRing point metal pro- particularly resistantto hostile transients 
vides millions of trouble-free operations encountered in telecommunication' cir-
at low and medium loads. cuits. Suitable for medium and high 

power loads. 

Mercury Amalgam 
Precision controiied mercury amalgam 
ensures contact resistance stability at 
low level switching over hundreds of 
millions of operations as required in 
automatic test equipment and instru
mentation applications. 

Detail application assistance for custom forming and 
proximity applications. 

Call or write for complete Switch and 
Application catalog. 

Standex Electronics IIII a Standex company 

5100 

4538 Camberwell Road Cincinnati, OH 45209 (513) 871-3777 Morley Road, Tonbridge, Kent, England (732) 771023 

EEM 1988 For Manufacturers' sales office, see yellow pages 
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Standex Electronics 

CUSTOM 
MAGNETIC 
SENSORS 
Standex Electronics designs and builds magnetic 
proximity sensors for a wide range of markets 
and applications. The basic sensing element for 
most applications is the hermetically sealed reed 
switch. Other technologies are used as the 
application dictates. 

o Hi-Rei Switching - hermetically sealed contacts -
billions of operations switching low level loads 

o No External Power Required 
o Power Switching - direct switching of power loads 

with up to 2.5 amp DC inrush 
o Wide Actuation Distance - reliable actuation at up to 

one inch for certain applications 
o low Cost - very competitive with other technologies 

RPM Sensing -
cruise control, ~ 
odometer, 
speedometer and 
engine control 

Liquid Level - washer 

/ 
solvent, coolant brake 
fluid, transmission fluid, 

_ ... _~_ engine oil and fuel. 

Anti-skid Braking ------
System Lamp Outage 

/ 
Rotational counting 
applications for gas, 
electric and water 
metering and tamper 
applications. 

Door ajar sensing, liquid 
level sensing, lamp 
switching, dishwasher spray 
arm rotational sensing, and 
device enable applications. 

Standex Electronics 
4538 Camberwell Road 
CinCinnati, OH 45209 
Phone (513)871-3777 
Fax (513) 871-3779 
Telex 212066 UR 

The world's best known companies 
are tuming to Stand ex Electronics for 
magnetic proximit;y sensors. 

IIII a Standex company 

Standex magnetic proximity sensors are used by 
companies such as General Electric, Ford, Digital 
Equipment Corp., IBM, and Northern Telecom. 
call us and find out why. 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

62 CROSS REFERENCE 
CARDS 

ALL NEW with this 
edition of EEM 

GET 
--------------------ORGANIZED! 
Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes:' you probably already 
have the EEM File System. But, if you said "No:' 
you really oughtto look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age: The package contains everything you 
need to set up your very own filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will accompany your 
System. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 
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Switchcraft 
A RayItIeon Company 

EXTENSIVE SELECTION OF PUSHBUTTON SWITCHES 

SERIES PL
"Push-Llle" SWITCH 

SERIES BXL
"Box Switch" SWITCH 

SERIES US & LUS
"Uniswltch" SWITCHES 

Standard and miniature non-illuminated or illuminated switches offer broad switching capabilities in minimal mounting space. 
All switches are easy to mount and are available with a variety of actuator colors, circuitry, terminal styles and mechanical 
functions. Current ranges from 250 rnA to 8 A. 

IBS MINIATURE PUSHBUTTON SWITCHES 

Series 98000R ISS miniature pushbutton switches can be 
gang mounted on common frames, up to 12 stations long 
with center-to-center spacing of 10 mm, 15 mm or 20 mm. 
Available with interlock, non-lock, momentary or push-Iock/ 
push-release mechanical functions .. 130 in. (3.30 mm) x .130 
in. (3.30 mm) square plungers accept a full line of industrv 
standard push buttons. Switches are stocked without push
buttons due to wide variety that can be used· Order push
buttons separately. Switches have .157 in. (4 mm) long PC 
terminals for mtg. single- or double-sided PC boards 1)0 to 
. 094 in. (2.39 mm) thick. Close stacking (centers) permit high 
density within minimum front panel space. Plunger travel: 
.144 in. (3.66 mm). 

• • Type I Type II 

IBS PUSHBUTTONS 
ISS pushbutton faces are concave for operator convenience 
with full legend capability. Can be mounted horizontally or 
vertically. Pushbutton dimensions: Tvpe I - .388 in. (986 
mm) W x .216 in. (5.49 mm) H x .425 in. (10.80 mm) D. Type 
11- .464 in. (11.79 mm) W x .288 in. (7.32 mm) H x .432 in . 
(10.97 mm) D. Pushbuttons must be ordered separately. 

MUL TI-SPEC® INTERNATIONALLY APPROVED SWITCHES 

Series A 
Miniature 
Flat Toggle 

Series UL4600 
High Current 
Toggle 

Series A 
Miniature Toggle 
Right Angle PC, 
Horizontal Lever 
Action 

Series UL4700 
Pushbutton 

Series B 
Miniature 
Rocker 

Series P 
Rocket Power 
Switch 

Series F 
Subminiature 
Pushbutton, 
Straight PC 

Series J 
Miniature 
Low Profile 
Toggle 

Series M 
Microminiature 
Toggle 

1-4 pole rocker, toggle and pushbutton switches offer a wide selection of standard and special features. In miniature, sub
miniature and microminiature sizes, they are designed for bushing, snap-in or PC board mounting. Terminal choices include 
solder lug, PC, wire-wrapping, quick-connect and sealed or unsealed. They have most European approvals. There's a selec
tion of gold and silver contacts with ratings from 100 rnA to 20 A. 

® ® 
': Switchcraft, Inc, 5555 N Elston Ave., Chicago, IL 60630 Tel. (312) 792-2700 TWX 910 221 5199 FAX (312) 792-2129 

EEM 1988 For manufacturers' sales offices, see yellow pages 8'1801 
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Switchcrafl 
A IIayIIIe-. Company 

SERIES 50 MINIATURE 
ROCKER SWITCHES 

(applied for) (actual size) 

Rocker Color 
Black Red Gray Blue 

503B2NN 503B2NR 503B2NG 503B2NBL 
502B2NN 502B2NR 502B2NG 502B2NBL 
506B2NN 506B2NR 506B2NG 506B2NBL 
507B2NN 507B2NR 507B2OO 507B2NBL 
504B2NN 504B2NR 504B2NG 504B2NBL 

'Parentheses = momentary function; 
no parentheses = locking function. 

5100 

Function' 
III II I Circuit 
On - (On) SPST 
On - On SPST 

(On) Off (On) SPOT 
On Off (On) SPOT 
On Off ON SPOT 

Single pole miniature, instrument-grade rocker switches provide up to 4 A, 125 V switching and snap-in mounting for car 
phones, mobile radios, hand held instruments, and other applications. Switches have epoxy sealed solder lug terminals and 
offer a choice of 2- or 3-position (momentary andJor locking combinations) and four rocker colors. Dim.: .41 in. (10.3 mm) w. x 
.913 in. (23.2 mm) h. x .772 in. (19.6 mm) Ig. Mounts in .35 in. (8.9 mm) x .734 in. (18.65 mm) in panels up to .118 in. (3 mm) thick max. 

SERIES 100 - SINGLE POLE, 2- & 3-POSITION NON-ILLUMINATED ROCKER SWITCHES 
UL, CSA and VDE approved switches have up to 8 A switching; 1 A, 1 C or 1 K circuitry; solder or .187 in. quick connect ter
minals; locking action; and black or white housings and rockers. Additional approvals include: SEMKO (Sweden), DEMKO 
(Denmark), and NEMKO (Norway). Snaps into .75 in. (19 mm) x .51 in. (13 mm) panel openings from front. Matching indicator 
lights available; contact Switch craft. Dim.: .744 in. long x .508 in. wide x .492 in. behind panel (excluding terminals). 

Housing Rocker Current 
Part No. Circuitry Terminats Color Color Rating 

10082NN lA, ON-OFF Black Black 1 

1008288 lA, ON-OFF White White 1 

10282NN lC, ON-ON Solder Black Black 1 

1028288 lC, ON-ON Lug White White 1 

10482NN lK, ON-OFF-ON Black Black 2 

1048288 1 K, ON-OFF-ON White White 2 

100898NN lA, ON-OFF Black Black 
, 

10089888 lA, ON-OFF White White 1 

102898NN lC, ON-ON Quick Black Black 1 

10289888 lC, ON-ON Connect White While 1 

104898NN 1 K, ON-OFF-ON Black Black 2 

10489888 1 K, ON-OFF-ON White While 2 

NOTES: 1 UL & CSA - 8 A, v.. hp, 250 V AC; 8 A, 12 V DC non-Inductive load. 
(Other European Approvals available) 2 UL & CSA - 5 A, % hp, 250 V AC; 5 A, 12 V DC non-inductive load. VDE - 6 (4) A, 250 V AC. 

SERIES 200 - SINGLE POLE, 2-POSITION, HIGH CURRENT, 
ILLUMINATED & NON-ILLUMINATED ROCKER SWITCHES 

UL & VDE approved (GSA applied for) switches have up to 16 A switching; 1A or 1G circuitry; solder or .25 in. quick-connect ter
minals; locking action; matte black or white housings; red, amber, matte white, matte black & matte blackJred rockers. Snaps 
into 1.181 (30 mm) x .433 in. (11 mm) panel openings from front. Inrush current: 200 A, 250 VAG, 10 ms. Matching indicator 
lights available; contact Switchcraft. Dim.: 1.17 in. long x .551 in. wide x 1.118 in. (quick connects) behind panels. 

(Other European Approvals available) 

NOTES: 'UL, CSA & VDE approved -
16 A, 3/4 hp; 250 VAG; 12 A, 28 V DC 
non-inductive load. VDE approved - 16 (6) 
A, 250 VAG. 

'UL & GSA approved - 16 A, 250 VAG. 

SERIES 200-Locking Action 
Part 
Number Circuitry Terminals 
200B2NN 1A. ON-OFF Solder 
2OOB2NNR 1A. ON-OFF lug 
200B5NN 1A. ON-OFF Quick 
2OOB5NNR 1A. ON-OFF Connect 
202B2NN 1C. ON-ON Solder 
202B2NB 1C. ON-ON lug 
202B5NN 1C. ON-ON Quick 
202B5NB tC. ON-ON Connect 
200NB2ANKR 1A. ON-OFF 
200NB2ANKA 1A. ON-OFF Solder 
200NB2ABKR 1A, ON-OFF lug 
200NB2ABKA IA. ON-OFF 
200NB5ANKR IA. ON-OFF 
200NB5ANKA lA. ON-OFF Quick 
200NB5ABKR IA. ON-OFF Connect 
200NB5ABKA tA. ON-OFF 

Housing Rocker Currenl 
Color Color ilium. Rallngs 
Matte Black Matte Black 
Matte Black Matte Black/Red 
Matte Black Matte Black 
Matte Black Matte Black/Red No 1 
Matte Black Matte Black 
Matte White Matte White 
Matte Black Matte Black 
Matte White Matte White 
Matte Black Red 
Matte Black Amber 
Matte White Red 
Matte White Amber Yes 2 
Matte Black Red 
Matte Black Amber 
Matte White Red 
Matte White Amber 

Switchcraft, Inc., 5555 N. Elston Ave., Chicago, IL 60630 Tel. (312) 792-2700 TWX 910 221 5199 FAX (312) 792-2129 

e-1802 For manufacturers' sales offices, see yellow pages EEM 1988 



5100 

&Wilehcrafl 
A IIayIIIean Company 

The DW (double·wipe) Multi·Switch switch is available up to 18 sta· 
tions in a single row & ganged assemblies with interaction be· 
tween rows. Max. switching per station is 4·C (4PDT). Each station 
utilizes specially designed switching modules with U·shaped, high 
reliable bifurcated contactors rated at 3 amps, A.C.; 0.5 amp, D.C., 
125 V, non·inductive load. DW Multi·Switch switches are available 
in 5 series: 65000,66000,67000,70000, and 71000. All provide four 
standard functions: Interlock - actuating a pushbutton auto· 
mati cally restores to normal the pushbutton previously actuated. 
Lock·Out - prevents operation of more than one pushbutton at a 
time. This feature is included on all interlock switches. Non·Lock -
each pushbutton has momentary action. AII·Lock - all pushbut· 
tons, except release, lock when depressed. All pushbuttons 
restored to normal by actuating (momentary) release pushbutton. 
Push·Lock/Push·Release - pushbuttons lock when depressed 
and release when again depressed. All Series - push buttons on 
'I," centers. DW Multi·Switch switches are available in single row 
assemblies with interlock and all·lock functions from one to twelve 
stations; with non·lock and push·lock/push·release functions up to 
18 stations. 

Series 6S000-Non-illuminated, integral pushbutton 
Series 66000- Non-illuminated version of Series 67000 
Series 67000-1 lIuminated push buttons 
Series 70000, 71000- Non-illuminated, crOSS-rib plungers. 
accept up to 12 different styles of pushbuttons 

littel Multi·Switch SWITCHES 

~ 
Series 3Soo0-Non-illuminated. 
Compact, rugged multiple-station switches feature up to 
6PDT per station in .6 square inch space. Excellent selec
tion of contacts for low or high current switching. Plungers 
accept nine different Switchcraft pushbuttons. Mechanical 
functions are: interlock, all-lock, non-lock and push-Iock/ 
push-release. Oneto 12 stations; many legends are possible. 
Series 36000- Non-illuminated companion series to Series 
37000. All other basic functions and features are same as 
Series 35000. 
Series 37000-Single lamp illumination at each station. All 
other basic functions and features are same as Series 35000. 
Series 38000-Twin lamp illumination using low power, low 
heat lamps. All other basic functions and features same as 
Series 35000. 

SWITCHES 5100 

MOMENTARY 
Button Switch SWITCHES 

Miniature pushbutton switches are enclosed in metal housing. Ter
inals: solder lug. Contacts internal nickel Silver, 250 mA, 30 W 
max, AC, non-inductive. Series 903, 913: behind panel mtg. Se
ries 923, 933: front mount. All switches: bushing mount. 

903 & 913 923 & 933 

M i~iature ."Tini-Slide" switch~s are precision locking 
sWitches With unique lift/wipe/slide action and silver con
tacts. Ratings: 0.5 A. 125 V AC or DC. non-inductive. 2- and 
3-position types. U L listed Solder lugs or PC terminals 
Crowned knobs. 
Series 56000 - DPDT & DPTT Series C63000 - 4PDT 
Series C62000 - Side Knobs 

EUROPEAN LINE VOLTAGE 
SELECTOR SWITCHES 
NEWI 10 A SWITCH 

Durable slide switches provide quick and easy program
ming/ selection of 115 V or 230 V primary power in elec
trical/electronic e(luipment for international marketplace. 
UL. CSA and VDE (Verband Deutscher Elecktrotechniker) 
approved. Mountings are flange or PC (straight or right 
angle). DPDT, locking. Ratings: UL & CSA: 2A, 250 V AG & 
4A. 1:15 V AC. VDE: 2 A, 250'V AC. Switches also designed 
to comply with CEE and IEC requirements Legends: 
115 V-230 V. New 10 A switch rated: 10.1 A, 125 V AC; 5 A, 
250 V AG. Submitted to UL & CSA for listing. 

SLIDE SWITCHES 

~~~ 
Instrument quality Switchcraft slide switches 
have low cost, preciSion "double-wipe" contacts 
with "U"-shaped bifurcated contacts rated at 
0.5 A DC, 3 A AC, 125 V, non·inductive. Solder 
lugs have 5/64 " dia, center holes and wrap
around notch. Various knob styles: crowned, 
rocker, flush. U.L & C.SA listed types and 
heights. Up to 4 poles of switching with locking 
or momentary action. 

Series 46000 - General purpose slide switches 
Series 47000 - Tandem switches 
Series 48000 - 4-gang slide switches 

SWltchcraft Inc. 5555 N. Elston Ave., Chicago, IL 60630 Tel. (312) 792-2700 TWX 910 221 5199 FAX (312) 792-2129 

EEM 1988 For manufacturers' sales offices, see yellow pages 8-1803 
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IlIilr THE SOURCE FOR MULTI-CONTACT 
RELAYS AND SWITCHES 

RELAYS General purpose 800-series, with 
contact ratings to 5A. and 900-

series with low-level to 1A ratings. Both available with 
12, 24, 36, 48, and 52 poles in form A (N.O.), 
form B (N.C), and form C (DJ.) and 60 poles, form A. 
Operation from continuous ac or de power, pulsed 
power (latching), or solid-state 
logic. Environmentally sealed 
and hermetically sealed relays 
for aerospace, shipboard 
and ground support hostile 
environments are available. 

PUSHBUTTON M~mentary push?utton 
sWitches, 800-serles 

SWITCHES only are available with 
12 to 36 poles, form C. 

Typical applications include press-to-test for 
control panel lamps, 
reset, and all-call. Dust
tight construction only. 

SELECTOR 
UNITS 

Standard T-Bar relays( 800 or 
900-series( are packaged as an 
automatic selector unit to ran
dom or sequential circuit selec

tion and addressed through binary weighted coils. 
Available as Treeselect (all unaddressed lines re
main open) or Norselect (all unaddressed lines con
nected to a bus)( 
selector units can 
be provided 
with 16 to 128 
positions. 

TOGGLE 
SWITCHES 

Same 800-series and 900-
series as relays. Available 
with 12 to 144 poles in form 

C, maintained action. 
Typical life in excess of 50,000 operations. Normally 
dust-tight, T-Bar toggle 
sWitches are also 
available in 
an environmentally 
sealed version. 

PLUGGABLE 
MODULES 

Pluggable modules use 
standard T-Bar multi-con
tact relays in either a 
one relay configuration 

or two relays independently controlled with no 
common failure mode. Plugged into T-Bar printed 
circuit card cages( 
any desired 
switching 
configuration 
can be 
established by 
backplane 
wiring. 

CONNECTORS T-Bar plug-on connec-
tors are available for all 

relays and switches. Each connector provides 
wiring to one-half of a wafer deck (6 poles; ~ 8( or 
C). A 36-pole device( for example( requires 6 con
nectors. Two connector versions are available. One 
accommodates individual wiring with crimp-on 
connectors; the other is used to mass-terminate 
ribbon cable. 

IlIilr'N~~;;RATED One Enterprise Drive, Shelton, CT 06484 
a @SWI~CH company Telephone: (203) 926-1801, TWX: 710 468-3210 

If 
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5100 SWITCHES 5100 

• (201) 944-2221 b Dept. EM, 500 Tenth Street, Palisades Park, NJ 07650 I.ec Tech Labs will undertake special prototype design and manufacturing of your switch and 
.' attenuator requirements. We can also customize and supply completely pre-wired units. 

'f!PA __ .S.W.C/T.'C.H.Es.m"&.itive.QA.'T.TE.N.U.A.TO.R.S __ 
FEATURES COMMON TO ALL SWITCHES 
• Precious Alloy Contacts 
• Insulation Res. 10,000 M-Ohms Min. 
• Hi-Pot 1500 V RMS Min. 
• Contact Resistance less than .01 Ohm 
• Low Thermal EMF 
• Low Capacitance between Contacts 

ROTARY SWITCHES 
SQUARE TYPE 

-I 
• 13 Styles Available 
• Sizes: 1~.// x 1~.// up to 8// X 8" sq; 

15 Decks max. 
• 1 to 12 Poles/Deck 
• Up to 150 Positions/Pole 
• Current Capacity 15 Amps Continuous 

TYPE 2 
LOW COST 

• Single Hole Bushing Mtg. 
• Size: 10/4" x 2Y4//; %// Depth/Deck 
• 1 to 4 Poles/Deck 
• Up to 24 Positions/Pole MBB 
• Up to 12 Positions/Pole BBM 
• Indexing: 15°,30°,45°, or 60° 
• Current Capacity: 5 Amps Continuous 

TYPE 3 
LOW COST 

• Enclosed Molded Construction 

UL LISTED 

• Size: 11/4" Dia. x ,;," Depth/Deck 
• SP or DP/Deck 
• Up to 12 Pos.lPole BBM or MBB 
• Indexing: 30 0 or 60 0 and 90 0 

• UL Listed: 3 Amp Resistive 120 VAC 
3 Amp Resistive 28 VDC 

TYPE 2000 

• Low Contact Resistance <1 Mili-Ohm 
• Insulation Resistance. >1 Million 

Meg-Ohms 
• Sizes: 2%," Dia. x 'U." Depth/Deck 
• SP or DP/Deck 
• 6, or 12 Pos.lPole MBB 
• Indexing: 30 0 or 60 0 

• Current Capacity: 5 Amps Continuous 

EEM 1988 

• Low Electrical Losses at HF 
• Fixed or External Adj. Stops 
• Exceptionally Long Life 
• Adaptability for Remote Drives and 

Controls 
• Customized Features to your 

Requirements 
• Pre-Wired Availability 

ROTARY SWITCHES 
REMOTELY CONTROLLED 

• Available as Stepping Switch or 
• Motor Driven Solenoid Drives, 
• Motor and Geneva Drives, 
• Enercon AC Incremental Motor Drive, 
• Interrupters or Homing Decks Available. 
• May be Remotely Controlled by Master

Slave Arrangement: Computer, External 
Pulse or Other AC or DC Operation. 

TOGGLE SWITCHES 

• Meets or Exceeds MIL-S3950, MS75028 & 
029 

• Size: '/4" x ,;," X ~." for SP .ST or DT 
• Size: ';." x ,;," X ~.// for DP.ST or DT 
• Contact Resistance: 10 Milli-Ohms 
• %- 40 Mtg. Bushing, % or 3,11 Ig. 
• Various Combinations of Bushings, Termi

nals, Handles and Housings Available. 
• Contact Rating: 5 Amps @ 28 VDC and/or 

5 Amps @ 125 VAC Inductive Load 

THUMBWHEEL SWITCHES 

• Compact Modular Construction 
• Size: 1/i' Wide Modules 
• Positive Detent 10, 11, 12 Positions 
• Wide Range of CO'des 
• Various Terminations 
• Kelvin Vally Voltage Divider 
• Decade Transfer Drive Between Digits 
• Capacitance Decades 
• -Precision Resistance Decades 
• Current Capacity: 1 Amp. Continuous 

For manufacturers' sales offices, see yellow pages 

ATTENUATORS 
ROTARY IVARIABLE 

• Five basic models - 1ii'." to 3" dia. 
• All circuit configurations 
• Wide range of impedance 
• Available with detents, tapers and cueing 
• Aluminum anodized can 
• Precious metal contacts 
• Up to 45 steps 
• Audio, video and RF 

FIXED ATTENUATORS. & 
C ~ ... r""-.". ;. 
~ a''iiC; ". '" "'---" .~J,:;j 

• Two basic models .. ,~ .... 
• Standard circuits "T" and Bridged "H" -

others available 
• Octal plug-in base available 
• Up to 80 db loss 
• Many impedance available 

VERTICAL/VARIABLE 

• Two basic models - 1// and 1';''' wide 
• Many circuit configurations available 
• Wide range of impedance 
• Available with detents, tapers and cueing 
• Black anodized escutcheon plate 
• Precious metal contacts 
• Up to 30 steps 

PRECISION ATTENUATORS 

TYPE 11T AND l1H PRECISION 
ATTENUATORS - DC to 10 MHz' 
• Circuit: "T" or Balanced "H" 
• Impedance: 50 to 600 ohms, as specified 
• Resistor Accuracy: ±0.1% or better 
• Accuracy: ±0,1 db to 200 KHz (overall) 

±0.6 db to 2 MHz. Lower values of loss, 
essentially flat to 10 MHz 

Type db db/ 
No. Circuit Range Step Dimensions 

11-1 "T" 111 0.1 51/4"x19"5" 
ll-H Bal. "H" 111 0.1 51/4"xI9//xl0" 

• On Low I mpedance Units, Lower Losses Usable to 100 MHz. 

TYPE 850T AND 850H FOR THE 
AUDIO RANGE 
• Circuit: "Tn or Balanced "H" 
• Impedance: 600/600 ohms unless specified 

-Other values to order 
• Range: 2 dial unit gives 93 db in 0.1 db 

steps: 3 dial unit gives 111 db in 0.1 db 
steps 

• Terminals: Telephone type jacks for input 
and output - Solder terminals provided 
on rear for permanent connections: Inser
tion of plugs into jacks lifts rear connec
tions 

• Accuracy: Resistors adjusted to ±0.1 % 
excepting low values of loss are ±.25% 

8'1805 



a Touch Above the Rest! 
Hardly a day passes without someone calling to say, 

"/ Like The Touch of Your Switches." 

Widely used by manufacturers of computer and video switching equipment, because of VEETRONIX' 
patented design, which combines POSITIVE ACTION with just the right touch. Not loose. Not stiff. 
Just right! 

8·1806 

SHORT SERIES 

1.50 

~ ~ 
tr-'.-----+-. 
1.00 

.19 ,-
LONG SERIES 

.50 

1-

r 
1.01 

.19 

SWITCH CIRCUIT 
FORM DIAGRAM SWITCHING 

A -6 Smgle Pole 

1--4 
Single Throw 
Normally Open 

B 1~6 
Single Pole 
Single Throw 
Normally Closed 

1--4 
6 Double Pole 

AA -3 Single Throw 

4--4 Normally Open 

1~6 Double Pole 

BB 4~3 Single Throw 
Normally Closed 

-6 Double Pole 

AS 1--4 Smgle Throw 

4~3 1 Open!1 Closed 
(Break Before Make) 

lAMP L2--®-LS 
Voltage And 
Amperage 
At Option 

SPECIFICATIONS: 

Max.Current (except special order) 
Form A or AA: 500 milliamps (resistive) 
others: 250 milliamps (resistive) 

Max. Voltage 
Form A or AA: 200 VDC (resistive) 
others: 100 VDC (resistive) 

Max. Power Loading 
Form A or AA: 10 watts (resistive) 
others: 7 watts (resistive) 

Max. Initial Contact Resistance 
100 milliohms 

Min. Breakdown Voltage 
250 VDC 

Min. Insulation 
100 milliohms 

Min. Life (reed) 
50 million cycles 

Lamp 
T-1 % bi-pin; optional voltage 3-28 

All Plastic Parts 
premium engineering plastic 

Contact Surfaces 
Noble metal 

Terminals 
0.025 Dia. nickel plated 

Key Travel 
.187" plus or minus .oo?" 
Pre-Travel 
Min .. 050" 

Min. Overtravel 
.020" 

Operating Force 
2.5 oz. to 20 oz. = 0.7 oz. 

• OPTIONAL ILLUMINATION! 
• HERMETICALL Y SEALED CONTACTS! 

• CHOICE OF SWITCH FORMS! 
• BI-LEVEL & AL TERNATE ACTION! 

• REGULAR & LOW PROFILE UNITS! 

SEND YOUR SPECS FOR QUOTE 
WRITE OR PHOHE 

VEETRONIX, INC. 
BOX 480 Lexington, NE 68850 (308) 324-4600 

TWX: 910-960-4741 FAX: (308) 324-4985 
Ask for Eddie Howerter 

MADE IN U. 

For manufacturers' sales offices, see yellow pages EEM 1988 



Available in a variety of configurations, these 
panel switches have the same "JUST-RIGHT-TOUCH" 
as our line of keyboard switches. In addition, we will 

build to your specifications at very competitive prices. 

See specifications and table of contact forms on facing page. 

'IITROII,™ IIYGA'S 
VEETRONIX will provide just the right cap for your requirements, either from 
standard styles, or custom-made to your exact specifications. Our in-house tool 
and die shop permits the flexibility to meet your individual needs. We offer a wide 
choice of colors. Cap adapters permit use on either an illuminated or unilluminated 
switch. Relegendable styles available for 1-space and 2-space caps. 

SOME REPRESENTATIVE CAPS AND ADAPTERS: 

.720" SQUARE CONCAVE 
RELEGENDABLE CAP 

.720" SQUARE, FLAT-TOP 
RELEGENDABLE CAP 

.600" SQUARE 
RELEGENDABLE CAP 

V7001 1-SPACE 
CAP 

ADAPTER FOR 
ILLUMINATED 

SWITCHES 

ADAPTER FOR 
NONILLUMINATED 

SWITCHES 
1-SPACE 

CAP 

CUSTOM MANUFACTURING: 

V7001 2-SPACE 
CAP 

V70022-SPACE 
CAP 

VEETRONIX can mold special plastic parts to meet your most exacting 
requirements, either from your mold or from one we design and build for you in our 
tool and die shop. VEETRONIX can also do custom assembly of electronic and 
electro-mechanical devices. Send specs for quote. 

EEM 1988 

VEETRONIX 
P.o. Box 480 

Lexington, NE 68850 
PHONE: (308) 324-4600 

TWX: 910-960-4741 
FAX: (308) 324-4985 

For manufacturers' sales offices, see yellow pages 
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5150 KEYBOARDS & KEYPADS 5150 

BergquistlleDlbrane Switches 

Bergquist Company designs and builds custom mem
brane switches especially suited for harsh environ
ments. Bergquist membrane switches are reliable and 
include the best graphics you can buy. 

Bergquist membrane switches are often designed into 
an assembly to replace conventional discreet switches. 
Switch panels enable the designer to condense the con
trol area and include more keys than bulky 1:Iiscreet 
switches will allow and in most cases show a significant 
cost savings. 

Membrane switches are constructed in three different 
ways to meet the requirements of various applications. 
Circuitry can be either screened silver ink on polyester 
substrates or etched copper circuitry on a flexible or 
hardboard layer. These various constructions can be 
made with either pressure sensitive adhesives or 
Bergquist's HeatSealing for harsh environment applica
tions. Screened silver is used for current levels below 
one watt and copper circuitry is used for current levels 
above one watt. 

FEATURES 
Bergquist offers many combinations of features wh1ch 
can be added to the basic switch constructions. These 
include: 

• E~.sea'7 The HeatSeal switch is especially 
designed for applications with harsh environments. 
Layers are bonded together with thermoplastic adhe
sive which completely protects them from contamina
tion. 

• LEOs added to the copper hardboard or flex copper 
switch. 

• Embossed domes on silver switches or stainless steel 
snap domes for copper switches to provide tactile 
feedback. 

• Rim or pillow embossed graphics to enhance the look 
and feel of switches. 

• Backer panels added to the switch panel with optional 
studs for mounting. 

• Adhesive backed switch panels to aid in mounting the 
switch panel to the assembly. 

• A variety of interconnects for both flex circuits and 
hardboard switches. These include male and female 
pins, headers, IOC connectors, and others. 

• Electroluminescent lamp panels. 

• Integral lenses screened into the graphic layer, elimi
nate cut-outs or die-cut lenses where applicable. 

• Special shielding materials such as screened silver, 
vapor deposited gold or aluminum, aluminum foil or 
Kapton for EMI/RFI and ESD shielding. 

• Oeadfront nomenclature which is only visible when 
backlit. 

• Selective textures applied to the graphics layer ranging 
from rough to matte to non-glare to glossy. 

• Hardcoated graphic panels for improved chemical and 
abrasion resistance. 

• Custom color using recognized color matching sys
tems such as PMS, Federal Standard and Muncell or 
an actual sample to be matched. 

THE BERGQUIST LABORATORY 
To guarantee the quality and reliability of each mem
brane switch, Bergquist Company has developed a com
plete in-house laboratory. The laboratory tests materials, 
processes and completed membrane switches. 

Materials compatibility is a key factor in the reliability of 
a switch panel. Each material is analyzed and tested 
alone and in combination with other materials before 
any construction begins. This is done to prevent interac· 
tions between materials after construction, for instance, 
solvents in pressure-sensitive adhesives could soften 
conductive silver inks if not carefully controlled during 
manufacturing. 

Along with materials compatibility, the Bergquist labora
tory has done extensive testing on the effects of pres
sure on vented and nonvented switches, hardcoating of 
graphic panels, membrane switch life, actuation force 
and modes of failure in dielectric jumpers. 

Environmental testing attempts to simulate the field en
vironment of completed switches. Switches are tested 
under extremes of heat. humidity and pressure. Life test
ing subjects switches to millions of actuation cycles and 
graphic panels are exposed to chemicals .and abrasives 
to test hardcoating. 

The Bergquist laboratory also works closely with trained 
quality control specialists to monitor each step of the 
production process. 

Contact Bergquist Company for free copies of technical 
papers on membrane switch design and testing. 

Call Toll Free 1·800·328-3882 

BEAaQUI5T 
When Performance Counts 
5300 Edina Industrial Blvd. 
Minneapolis, MN 55435 
Phone: 612-835-2322 
TWX: 910-576-2423 
FAX: 612-835-4156 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1809 



5150 KEYBOARDS & KEYPADS 5150 

A Imll'e'y· 55 Chase Street, Methuen, MA 01844 
~ ~ (508) 975-5445 • FAX (508) 975-0357 Solid State Keyboards 

. 4mkey 
delive .. ! 

custom designed 
keyboards 

To meet your requirements cost effectively, Amkey's 
engineering staff works closely with your design team 
to build a quality keyboard. We build state-of-the-art 
capacitance keyboards for word processing, data 
entry, graphics display, CAD/CAM, typesetting and 
point of sale terminals. 

Amkey keyboards offer features like ... 

• Parallel or serial output-TTL or RS232, RS423, 
RS422, etc. 

• Amkey's silent "No-Switch" snap in keyswitches 
• Custom programs for special features include 

different baud rates, sequential codes and key 
functions 

• Full travel DIN standard/sculptured/stepped/ 
sloped keyboards 

• Hardware options-clickers, beepers, LEOs, 
displays, lighted targets, trackballs, mice, 
joysticks, etc. 

• Prompt delivery 

AMKEY OFFERS FULL TRAVEL CUSTOM 
COMMERCIAL, AND HI-REL MILITARY 
KEYBOARDS FROM CONCEPT TO FIRST 
ARTICLE IN LESS THAN 16 WEEKS 

CALL OR WRITE AMKEY TODA Y WITH YOUR KEYBOARD REQUIREMENTS. AMKEY DELIVERS! 

8'1810 For manufacturers' sales offices, see yellow pages EEM 1988 



5150 KEYBOARDS & KEYPADS 5150 

A 1m lIe' " 55 Chase Street, Methuen, MA 01844 
~ ~,~ _ (508) 975-5445 • FAX (508) 975-0357 Solid State Keyboards 

DIN-64 DIN 106-1 

STANDARD FEATURES 
19mm solid state switches to meet 30mm ergonomic 
requirements (DIN standard) with .150" total key travel 
Solid state capacitance technology 
MCS-48 series microcomputer controlled (8048,8035, etc.) 
Cursor control keys 
Amkey's patented phase-detector 
+5 volt operation 
Asynchronous serial TTL ASCII output 
Automatic-repeat enable/disable 
Power-up reset 
4 Modes 
Two shot molded keytops with sculptured typing area and matte 
surface 

DIN 124~ ______ ~ 

STANDARD FEATURES 
19mm solid state switches to meet 30mm ergonomic 
requirements (DIN standard) with .150" total key travel 
Solid state capacitance technology 
Microcomputer controlled 
20 function keys across top row for improved software capability 
Amkey's patented phase-detector 
Asynchronous serial ASCII output and input 
RS-232 9600 baud 
Automatic-repeat enable/disable 
4-led display 
Power-up reset 
4 Modes 
3 user location homing bump keys 
Two shot molded key tops with sculptured typing area and matte 
surface 

MPNK 114 

STANDARD FEATURES 
Microprocessor controlled 

• Single +5 VDC supply 
Eprom programmable 
Solid state circuitry 
N-key rollover 
Automatic repeat enable switch 

• Two-shot molded key tops 
• High reliability 
• Rigid chassis mounting 
• Low profile 
• Rugged construction 
• Low power requirement 
• Sculptured typing area 
• Shift lock and caps lock w/LED target in key 

Serial transmission at multiple baud rates 

STANDARD FEATURES 
• 19mm solid state switches to meet 30mm ergonomic requirements 

(DIN standard) with .150" total key travel 
• Solid state capacitance technology 
• MCS-48 series microcomputer controlled (8048,8035, etc.) 

Full 21 function keys across top row for improved software 
capability 
Amkey's patented phase-detector 

• +5 volt operation (12V option on longer cable) 
Asynchronous serial RS-422 ASCII output with jumper selectable 
300,2400,4800,9600 baud 
Automatic-repeat enable/disable 
Power-up reset and externally resettable 
Selectable serial logic 
5 Modes 
3 user location homing bump keys 
Two shot molded key tops with sculptured typing area and matte 
surface 

MPNK 101 

STANDARD FEATURES 
Microprocessor controlled 
Single +5 VDC supply 
Eprom programmable 
Solid state circuitry 
N-key rollover 
5 modes 
Automatic repeat enable switch 
High reliability 
Sculptured typing area 
Two-shot molded key tops 
Rigid chassis mounting 
Low profile 
Rugged construction 
Low power requirement 
Lock key with LED target 
Serial or parallel output 
Multiple baud rates 

SNK 16 

STANDARD FEATURES 
Serial RS 232C interface 
Prom Programmable 
Solid state circuitry 
N-key rollover 
Two-shot molded key tops 
High reliability 
Rigid chassis mounting 
Rugged construction. 
Low power requirement 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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5150 KEYBOARDS & KEYPADS 

rD.· oIt1lRIi-.r,. CHERRY ELECTRICAL PRODUCTS 
~1 ~ clll 0_ 3600 Sunset Ave., Waukegan, IL 60087 

. fl>. 312/360-3500. FAX 312-;;s60-3566 

ThumbNheei Switches 

8 1 h 
* ¥ 

Cherry's Thumbwheel, Leverwheel & 
Pushwheel Switches are available in 
over 20 types including Industrial 
Size Thumbwheels and l.everwheels 
(Series no, LlO, TIl, LIl) Standard 
Size Thumbwheels (Series T64, T65, 
T71, Tn and T75); Miniature 
Thumbwheels and Leverwheel (Series 
T20, L20, T24, T35, T38, T62 and 
T63); Subminiature Thumbwheel and 
Pushwheels (Series T50, T51, T52, 
T54, T56 and T57); Sub-Subminiature 
Pushwheels (Series T55 and T59). We 
offer many variations in output codes 
and readout symbols. 8-10-12 and 16 
positions, gloss or matte finish. 

Sizes-.590" high .945/1 high 
1.15/1 high 1. 20/1 high 
1.88/1 hildl 

VoiceScribe™ 
1000 

Voice command of IBM PCIXT AT or 
compatible. Create custom 
vocabulary for any compatible 
application as you speak, responds to 
words or phrases. Ideal for hands 
free inventory control systems, 
quality assurance inspection program 
or technical records transcriptions 
... reduces error potential. 
System includes complete operating 
instructions, tutorials, Dragon KEY 
MS-DOS program interface and 
Dragon LAB application tools. 
Software noise cancelling 
microphone headset and Electronic 
Printed Circuit Board to fit full 
length expansion slot. 

Keyboards and Keyswitches 

Cherry is flexible, providing a broad range of 
custom designed keyboards ... plus several 
stocked standard keyboards with 83, 84, 101 
and 126 key designs. Super enhanced 
G80-2000 IBM compatible including Card 
Reader, Bar Code Reader and Mouse for PCIXT 
and AT systems. All current state-of-the-art. 
Backed by more than 20 years of Cherry 
know-how. 
Basic keyswitches in three types . . . all with 
gold wire contacts for high switching 
reliability: 
MX-Ergonomic design in modern full 

travel low profile. 

M8-Lowest profile keyswitch. 

M7-Regular keyswitch profile. 

Graphic Tablet 

Software compatible with the top 
CAD program. Create drawings and 
graphics with your personal 
computer. 
Drawings can be erased or stored in 
memory. Features relegendable menu 
strips to execute drawing commands, 
macros and symbols at a touch. 
Has easy to use cursor puck and 
sketching pen. Sixteen option 
selector DIP switches allow user to 
configure the tablet to his computer's 
hardware and data format 
requirements. 

5150 
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KEYBOARDS & KEYPADS 

control displays, inc. 

CUSTOM MIL. SPEC.lHIGH 
RELIABILITY KEYBOARDS & 
INTEGRATED PANELS 
Control Displays specializes in custom 
keyboards and lighted panels. Our dedicated 
workforce with over 20 years of experience will 
provide the necessary engineering assistance 
from start to finish on your program. Our 
products are currently installed on spacecraft, 
military and commercial aircraft, surface ships, 
submarines, tanks, rocket launchers, 
helicopters, and command and control 
installations. Whether you provide a complete 
baseline specification or simple sketch our 
state-of-the-art facilities enable us to design, 
produce, and deliver on schedule. 

ENVIRONMENTALS 
• TEMPEST 
• EMIIRFIIEMP 
• RAD HARDENED 
• STATIC DISCHARGE 
• SHOCK 
• VIBRATION 
• HI/LOW TEMP. 
• SAND & DUST 
• SALT SPRAY 
• CHEMICAL 
• RAIN 
• HUMIDITY 
• WATERPROOF 
• FUNGUS 
• ALTITUDE 
• DECOMPRESSION 

OPTIONS 
• INCANDESCENT 
• ELECTROLUMINESCENT 
• LED 
• NVIS 
• DEAD FRONT 
• REPLACEABLE LAMPS 
• INTEGRATED SWITCHES 
• ENCODING 
• TACTILE ACTION 
• FULL TRAVEL 
• FLUSH/RECESSED KEYS 
• CUSTOM KEY STROKE 
• LEGENDS 
• WINDOWS 

3075 ADVANCE LANE COLMAR, PA 18915 TEL: (215) 822-3383 FAX: 215/997-1232 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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INTRODUCING THE LATEST 
IN FULL-TRAVEL 

KEYBOARD DESIGN ••• 
The KD-220 Standard Keyboard Series -All the 

Freedom and Flexibility of Custom Keyboard 
Design Without Costly Tooling. 

MODEL KD-220-1 

The KD-220 & KD-167 Keyboard series are 
available in three standard formats for DEC 
and IBM compatibility Digitran also offers 
the most ergonomically designed. custom 
capacitance keyboards in addition to stan
dard keyboards availability While meeting 
DIN specifications. the keyboard features the 
lowest profile. full travel 1.150 inch) key 
switches in the industry 

KD-220 
• Model KD-220-1 offers DEC VT-220 layout

lOS keys 
• Model KD-220-2 offers IBM AT expanded 

layout 
• Separate cursor control keys 

MODEL KD-RT 

• Separate numeric pad arrangements 
.IBM XT, or AT, or ASCII codes 
• 128 key positions for user customization 
• Relegendable function keys 
• Off-the-shelf delivery 

KD-167 
• IBM XT, or AT 
• Off-the-shelf delivery 

FEATURES 
• Low-cost enclosure Inserts for custom 

configurations 
• N-key rollover 
• Tactile or linear feel 
• DIN ergonomic deSign 
• MCBF-100.000.000 

• High RFI/EMI/ESD tolerance 
• Low power consumption 
• No keyswitch bounce 
• Patented tease-proof switch 
• Frameless design 
• Enclosures and cables 
• One year warranty 
• Two shot molded keytops 
• Stepped sculptured keytops 
• ImpeNious to moisture. dust. debris 
• ESD protected packaging 
• Fully automated. vertically Integrated 

manufacturing 

• LED keys 
• Keyforces from I to 9 oz. 

For Custom Keypad Design, Choose Our KL MINIKEY® Series 

12 KEY MODEL 20 KEY MODEL 

8·1814 

MINIKEY Keypads are available in standard 
arrays of 6. 12. 16. and 20 keys. 

Standard keys are two-color. molded with 
black characters on white backgrounds. 
Standard frames are black. textured. non-glare 
finished. and special key legends. colors and 
configurations are available. 

Environmental protection is prOVided by a 
flexible barrier under the keys to prevent 
contamination of contact area. 

MINIKEYS can be rear or front mounted. 
and are designed to interface with all digital 
logic circuitry including TTL and CMOS. 

Contacts are made of precious metal to insure 
low contact resistance. Contact bounce IS 
less than 3 milliseconds. 

Terminations: .025" 1.64mm) square pins Itin 
plated) standard. 1.027 max. sq. pins after 
soldering) 
• Tampo printing on frame or keys for custom 

applications 
• One year warranty 
• Standard output codes include: 

6XY. SPI2. 2 of 7. 12XY. SPI6. 2 of 8. 16XY. 
and 20XY. 

DIGITRRn® 
A DIVISION OF XCEL CORPORATION 

3100 New York Drive, Pasadena, CA 91107 • (818) 791-5600 
TWX: 910-588-3794 TELEX: 67-5485 FAX: (818) 791-9788 

For manufacturers' sales offices, see yellow pages EEM 1988 
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EECD® KEYBOARDS, KEYPANELS, 
MEMBRANE PANELS 

Full-travel microcomputer/data entry keyboards from 
EECO /Maxi-Switch • Available now - revolutionary NEW 

MEMORY PRO™ for optimum PC/XT, AT 
computer use. 

• Custom hardware and lor software. 
• Plug compatible with IBM PC/XT/AT and other 

leading computers. 

• 83/84/1011122 keys. Standard models available. 
• Sealed keyboards for industrial use. 
• Conductive elastomer, hard contact mechanical, 

membrane, reed switch technologies. 

• US and international language versions 
available. 

Low-profile elastomer keypanels can be customized to individual 
needs. Here are three typical choices ... 

___ ELASTOMER KEYPAD/ __ 

--- FRONT PANEL 
ELASTOMER KEYPAD/ 

FRONT PANEL ____ 

WITH CONDUCTIVE PADS 

_ MEMBRANE CIRCUIT 
MEMBRANE SHORTING PAD 

MEMBRANE TERMINATION / PRINTED CIRCUIT BOARD _ 

SUPPORT PANEL 

Elastomer/membrane construction suits applica
tions that call for the reliability and environmental pro· 
tection of a fully sealed assembly. The membrane 
termination is an integral part of the circuitry, sav
ing the cost of soldering and cable connections. 

Elastomer/shorting pad/PC board construction 
fulfills the requirements of applications that call for 
board mounted components, while retaining all the 
benefits of sealed circuitry. 

Choose the conductive elastomer/PC board con· 
figuration when your application does not require 
sealed circuitry but does demand a reliable keypanel 
at a lower cost. 

Flat-panel membranes featuring embossed graphiCS, backlightingl 
deadfronts/lenses, selective texturing. 

Other design options include 
• CAD generated designs. 
• ESD/EMI shielding. 
• In-house PC board fabrication. 
• Support panel interface. 
• Tactile feedback. 
• Fully sealed construction. 
• Standard membrane panels available. 

EECD' 
EECO Incorporated. 1601 E. Chestnut Ave .• P.O. Box 659. Santa Ana, CA 92702·0659. Phone: (714) 835·6000. TWX 910·595·1550. Telex 67·8420 

EECO/Maxi·Switch • 5436 W. Latham St., Phoenix, AZ. 85043·1736 • Phone: (602) 272·5645 • Telex 910·950·0196 
Membrane Switch Operations. 5436 W. Latham St., Phoenix, AZ 85043-1736 • Phone: (602) 272·5645 • Telex 910·950-0196 

EECO Limited, Trafalgar Way, Bar Hill, Cambridge CB3 8S0, England, Phone: Crafts Hill (0) 954-80257, Telex 817303 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1815 
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Flex-Key has designed and manufactured keyboards for military 
applications since 1974. Our focus has resulted in unique knowledge 
and experience in our chosen specialty. To our customers, this means 
unmatched competence in military keyboard technology. 
Defense electronics companies from around the globe have come to 
rely on Flex-Key for the highest quality product, engineered and 
manufactured to meet rigorous specifications. 
Contact Flex-Key to learn what our dedication to military keyboards 
can mean for your hardware system. 

FLEX·KEY AN ASTRONICS CO. 

~ 

FLEX-KEY CORPORATION, 18 SARGENT STREET, GLOUCESTER, MA 01930 
Phone: (617) 281-2040 Fax: (617) 281-4730 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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~~IC MASTER~~ 
BELONGS ON YOUR 

BOOKSHELF 
I£you don't have your own IC MASTER, you can obtain your own copy 
by ordering now. Write for your own copy or order by telephone as 
described below. 

IC MASTER is a two-volume set of technical data carefully organized to 
direct the engineer to the integrated circuits and related products that 
are closest to his specific needs. It is the surest and fastest way to find 
the optimum devices to answer an engineering design requirement. By 
ordering now, you won't have to borrow or search for IC MASTER the 
next time you need it. 

Typical Use of Ie MASTER 
Can an engineer find out who makes a 256K dynamic RAM with an 
access time of 120 nanoseconds or faster in less than 30 seconds? 
He can if he turns to the Memory section of IC MASTER and looks for 
the 256K organization (words and bits per word) that he needs. Because 
each device is listed in order of access time, he can easily determine the 
devices that satisfy his speed requirements. 

In the United States only: 
You can order IC Master simply by charging it to your VISA or 
Master Card credit card. To place your order (USA only) call 
now: (516) 227-1300 or (408) 249-6800. 

Or mail your order to 

IC MASTER 
Hearst Business Communications, Inc. 
645 Stewart Avenue 
Garden City, NY 11530 
Att: Marie Botta 

Tell us you "saw it in EEM" and receive a 10% discount. 

ORDER YOUR COpy 
~====~NOW~====~ 
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1. GRAPHIC OVERLAY 
Subsurface and lor top printed on 
polycarbonate. No limit to perfectly 
matched colors. Top printed graphics 
are protected by solid or selective 
surface textures. Overlay designs can 
include transparent or tinted display 
windows, embossed and die cut areas. 
2. ELECTROLUMINESCENT LAMp· 
FLEX/ELTMElectroluminescent Panels are 
flexible, composed of a thin, plastic film 
base and an encapsulant film. The phosphors are 
energized by AC to emit cool, uniform light. Lit areas are printed in any 
desired configuration. The assembly is laminated to seal it from 
environmental attack. 
3. MEMBRANE SWITCH 
Normally open, single pole, single throw momentary contact device. 
Consists of three layers of thin, flexible film-- printed circuit patterns, 
insulators and spacers-- printed, die cut and bonded with high strength 
adhesive to form flat, sealed switches. Conductive patterns are printed 
on the facing, inner surfaces of the two outermost layers, which are 
separated, everywhere except at the contact pad, by a polyester or 
polycarbonate "spacer." Light, direct pressure activates the switch. Tactile 
feedback can be built in. Supplied unterminated, or with solder tabs, male 
or female headers. 
4. PRINTED CIRCUIT BOARD AND/OR SUB PANEL 
Membrane Switches can be installed, at the factory, to a GM-made or 
customer-supplied PCB and/or sub panel, or formed to fit within a 
particular housing shape. 
• FLEX/EUM panels are manufactured from GM Nameplate. Inc. products and 
DUN-L.A.D.® screen printable electroluminescent films DUN-L.A.D.® films are a 
product of Dunmore Corporation. Newtown, Pennsvlvania USA. 

GM NAMEPLATE, INC. 

Membrane Switch Products 
Fully Integrated Manufacturing 
For Process Control and Convenience 
• Custom Constructions 
• Standard 4X4 Switches 
• LED/Membrane 

Combination Assemblies 
• Membrane/PCB Assemblies 
• FLEX/ELTM 

Electroluminescent Panels 
• Relegendable Overlays 

• Standard & Custom Deadfront 
& Color Filter Display Windows 

• Multiple Hardcoat Finishes 
• Built-in EMlfRFI & ESD Shielding 
• Fabricated Subassemblies 
• Tactile Feel Membranes 
• Embossing 

Two Production Facilities Equipped With 
• CAD Engineering 
• Laser-based Photo Imaging Art Generation System 
• Computer Spectrophotometer Color Analysis & Match 
• Computerized Order Entry & Tracking 
• Class A Die Facility 
• Computer Controlled Fabrication & CNC Punching & Milling 
• Prototype Service 
• 100% Testing for Continuity, Resistance, Dielectric Strength 

& Actuation Force 
• QA Inspection to MIL-I-4520SA 

Full Line of Product Identification Components 
• Nameplates • Labels • Front Panels • Overlays • Signage • 

MEMBRANE SWITCH DESIGN SPECIFICATIONS 
ELECTRICAL 
Closed contact resistance: < 100 ohms. (Varies with design) 
Voltage: 30VDC or 15V rms AC maximum 

Current: 
Power: 
Capacitance: 
Contact bounce: 
MECHANICAL 
Switch assembly thickness: 
Switch travel: 
Actuation force: 
Operating life: 

ENVIRONMENTAL 
Storage temperature: 
Operating temperature: 
Vibration: 

Shock: 
Moisture resistance: 

1VDC minimum 
25 milliamps maximum 
250 milliwatts maximum 
<20pF 
< 10ms on make or break 

.020" - .030" (.5mm - .Smm) 

.005" - .014" (.2mm - Amm) 
4 - 12 oz. (112 - 336g) 
Tactile: up to 1 million cycles 
Non-tactile: up to 3 million cycles 

-40'C to +70'C 
O'C to +55'C 
10 - 200 Hz, 20Gs maximum 
(MIL Std. 202E) 
50Gs, 1/2 sine, 11 millisecond pulse 
5 - 95% relative humidity 
non-condensing (MIL Std. 202E) 

FLEX/EL!M ELECTROLUMINESCENT LAMp· 
DESIGN SPECIFICATIONS 
ELECTRICAL 
NominaCurrent: 
Capacitance: 
Power Consumption: 
Power Requirements: 

Output Voltage: 
MECHANICAL 
Lamp Thickness: 
Termination: 

Flexibility: 
ENVIRONMENTAL 
Storage Temperature: 
Operating Temperature: 
Humidity: 

mA/in2 
1.5 NF/in2 
Very low (mW/in2) 
DC power supply with inverter 
AC power supply with modulator 
100-200 VAC @ -600 Hz. 

0.009" - 0.013" 
Flat, tail, solder pins, 
Berg clinchers, etc. 
To 90' (1S0' @ 5"rad.) 

-20'C (-4'F) to +SO'C (+176'F) 
-10'C (14'F) to +SO'C (+176'F) 
95% R.H. 120'F (4S.9'C) 

For samples, consultation or price quotation, call Membrane Switch Design Center (206) 284·2200 

GM NAMEPLATE, INC. 
Membrane Products Group 

o CORPORATE OFFICE AND PLANT· 2040 15TH AVENUE WEST, SEATTLE, WA 98119-2783 • 206-284-2200 FAX206-284-3705 
o CALIFORNIA OFFICE AND PLANT 2095 O'TOOLE AVENUE, SAN JOSE, CA 95131-1374 • 408-435-1666 FAX408-435-8121 

- --- -- - - - . . - _." - -

EEM 1988 For manufacturers' sales offices, see yellow pages 8-1819 
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SERIES 
83 

Btn. 
Features Legend Series Cntrs. 

Very Small Size 2-shot 83 
Wide Spacing 2-shot 84 
Environmentally Sealed Printed 84S 
2 Choice Flange Mount 2-shot 86 
Lit/Unlit, Sealed Graphic 88 
Thin, Wide Spacing Graphic 89 

STANDARD LEGENDS 
Legends for 83, 84, and 86 are molded; for 84S, epoxy 
ink printed. 88 and 89 have colorful (blue), second sur
face printed graphics. 

INSTANT CUSTOM LEGENDS 
Blanks of 83,84, and 86 have snap-on caps for inserts; 
unlit 88 uses inserts and requires overlay seal. 
Removable ABS 84S buttons can be hot-stamped or 
epoxy ink printed. Adhesive labels are used for 89. 

•

...••.•.••.•.•••.•••.. -.0 •• 0 .•..••.••.... 3 .....•.....•..•.•........•••.••........•.•.••..•...•..•..•.. ,'" "'-' 

-201 

-262 -252 -292, -293 

.50" 

.75" 

.75" 

.50" 

.50" 

.75" 

Overall Width 
Pinout Mounting Ht. Length 3x4 4x4 5x4 

Columns Post .35" 2.1 " 1.6" 2.1 " -
Columns Post .35" 2.1 " 1.6" 2.1 " -
Columns Stud .50" 3.1 " - 3.1" -

In-line Screw .36" 3.0" 2.2" 2.7" 3.2" 
In-line Screw .36" 3.0" 2.2" 2.7" 3.2" 
In-line Adhesive .01 " 3.5" 2.8" 3.5" 4.3" 

SEALED AND LIGHTED KEYPADS 
Nitrile rubber 84S housing seals it to panel; gasket is needed for the 88, plus 
overlay seal for blank 88. A 5 Vdc supply and DC to AC inverter are required 
to power the electroluminescent 88 keypads. 

SPECIFICATIONS 
Rated for 3 million operations at 10 mA 24 Vdc, - 40°C to + 80°C. Contact 
resistance is logic compatible; bounce, less than 4 mS at make, 10 mS at break. 
Housings (except 84S and 89) and molded buttons are ABS plastic; graphics 
(88 and 89) are polyester. Snap on caps are polycarbonate. 

ORDERING INFORMATION 
Complete the part number by adding a legend number to the stem number. 

Available From GRAYHILL Distributors 

Stem No. By Circuit Code 
Size I 2017(8) Matrix I SPICommon Legend Choices 

COMPLETE KEYBOARDS 
83AA1- 83AB1- 83AC1-
84AA1- 84AB1- 84AC1- -101, -102, or -103 
86AA2- 86AB2- 86AC2-

3x4 88AA2-E01- 88AB2-E01- 88AC2-E01- -143, -152,- or -172 (lighted} . (lightecl} (liahtedj 
N.A. 89AB2- 89AC2- -172-A 

83AB1- 83BB1- 83BC1- -001, -002, -003, 
84BA1- 84BB1- 84BC1- -004 -005 or -006 

N.A. 84S-BB1- N.A. -001, -004, or -006 
(sealed) 

4x4 86BA2- 86BB2- 86BC2- -001, -002, -003, 
-004 -005 or -006 

88BA2- 88BB2- 88BC2-
88BA2-E01- 88BB2-E01- 88BC2-E01- -053, or -072 

(liohted) (liohted) (liohted) 
N.A. 89BB2- 89BC2- -072-A 
N.A. 86JB2- 86JC2- -201, -202, or -203 
N.A. 88JB2-· 88JC2-

5x4 N.A. 88JB2-E01- 88JC2-E01- -252, -262, or -293 
(liohted) (liohted) 

N.A. 89JB2- 89JC2- -252-A, -262-A, or -292-A 
COMPLETE PART NUMBERS FOR UNLIT BLANK 88 KEYBOARDS AND REQUIRED OVERLAYS 

3x4 88AA2 88AB2 88AC2 88-101 
4x4 88BA2 88BB2 88BC2 L 88-001 
5x4 N.A. I 88JB2 88JC2 I 88-201 

/ 
Accessory Description S%les 3x4 I 4x4 I 5x4 

6!V unsealed, 
Sheet of Legend Inserts /88 unlit, Ail Sizes: 87 AC2046 

83, and 86 
Sheet of Legend Labels 69 Ail Sizes: 89AC3038-1 
Gasket Seal, Sub Panei' Mount Ail 88 88M2001-2 I 88M2009-2 I 88M2019-1 
Gasket Seal, Top-Side Mount Ail 88 88M2012-1 I 88M2015-1 I 88M2018-1 
Inverter For light Panel 88 lighted 88NV1025-1 I 88NV1025-2 I 88NV1025-3 

For prices, contact a Sales Office, a Distributor, or GRAYHILL. 

8·1820 For manufacturers' sales offices, see yellow pages EEM 1988 
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§=.v. ~f I'.., HILLGROV • • PO BOX 10373 • LA G~;X~~~~~ PH~~~ ~_!!S 
CREATE YOUR OWN CONFIGURATION AND MAINTAIN BUTTON DISTANCES 

Series 82 Modules 

• 11/16" Button Centers • Lightable Buttons/Legends 
• Long Stroke, Wiping Contacts • Insertable Printed Legends 
• 4 Sizes in 1 to 4 Poles • Invisible Deadfront Option 

STANDARD LEGENDS OR INSTANT CUSTOM 
LEGENDS 

Telephone modules have molded-in legends. Others 
have slotted caps for printed inserts. Lightable gray 
styles have lighted buttons. Lightable black styles, have 
legend-only lighting with a choice of legends: visible 
(thru-lit style) or invisible (deadfront) when unlit. Insert 
sheet includes letters, 0-19, phone legends, and com-
mon symbols and terms. 

SPECIFICATIONS 

Momentary switches have a total travel of .130" and a nominal over
travel of .080 inches. Operating force is 8 ± 3 oz depending on the 
number of poles. Switches are rated at 100 mA, 5 Vdc for 1,000,000 
operations. Contact bounce is 10 mS or less. Voltage breakdown is 250 
Vac. Insulation resistance is 1000 megohms minimum. Heat resistance 
to soldering is tested up to 260°C. Careful flux cleaning is required since 
switches are not sealed. Lightable modules fit over T-1 size LEDsJlamps 
which are .250" maximum above board. Lamps are not supplied. For 
operating temperature, luminosity and factory legends, contact 
GRAYHILL. 

DIMENSIONS PC board viewed from top 

All modules are .750" high. 

Buttons: Length x Width 
1: 0.683 x 0.683 
2: 1.370 x 0.683 
3: 2.057 x 0.683 000 

6: 2.057 x 1.370' 00, 

Actual pin locations depend on I ---: 

circuitry and style. Layout for 
4PST module is shown. 

'Be 

244 TYP 

For prices and discounts, contact a local Sales Office, an authorized 
Distributor or Grayhill. 

Available from GRAYHILL Distributors 

SYSTEM 87 Modules 
• Low Profile. Audible Dome Contacts 
• 112" Maintained Button Centers 
• Preprinted Insertable Custom Legends 

LEGEND INSERTS 
Self adhesive printed inserts are die-cut to fit buttons. Sheet 
includes common symbols, terms, letters and 0-99, printed 
in black on clear film. Blank inserts are included for use 
with dry transfer lettering. Dry transfer assortments in 3 
sizes of matching type are also available. 

SPECIFICATIONS 

Logic compatible contact resistance and rated at 10 mA, 
24 Vdc for 3 million operations. Voltage breakdown is 250 
Vac. Contact bounce is less than 4 mS at make, 10 mS 
at break. Travel is .015"; operating force is 300 grams; 
operating temperature is - 40°C to + 80°C. 

Snap-On Cap 

For prices and discounts, contact a local Sales Offices, an 
authorized local Distributor or Grayhill. 

Available From Your Local GRAYHILL Distributor 

Pat No. 3.818.169 

No. 01 Buttons Circuitry 01 Each Button 

Unlighted Telephone Keyset-Top Six Buttons 

6 Single PolelSlngle Throw 
Two PolelSingle Throw 

6 Three Pole/Single Throw 
6 Four Pole/Single Throw 

Unlighted Telephone Keyset-Bottom S'x Button 

6 
6 

6 

Single PolelSingle Throw 
Two PolelSingle Throw 
Three PolelSlngle Throw 
Four PolelSingle Throw 

Unlighted Gray Modules-For White Legend Inserts 

Single PolelSingle Throw 
Four Pole/Single Throw 
Single PolelSlngle Throw 

2 Four PolelSlngle Throw 
Single PolelSingle Throw 
Four PolelSlngle Throw 
Single PolelSlngle Throw 
Four PolelSlngle Throw 

lIghtable Gray Modules-For Legend Inserts 

Part Number 

82-601-65 
82-601-86 
82-601-87 
82-601-88 

82-601-89 
82-601-90 
82-601-91 
82-601-92 

82-101-71 
82-101-74 
82-201-41 
82-201-44 
82-301-61 
82-301-64 
82-601-81 
82-601-84 

1 Single PolelSingle Throw 82-150-38 
1 Two PolelSlngle Throw 82-150-16 
3 Single PolelSlngle Throw 82-350-12 
3 Two PolelSlngle Throw 82-350-9 

Single PolelSlngle Throw 82-650-19 
Two Pole/Single Throw 82-650-9 

LJghtable Black Modules-For Thru-Llt or Deadlront Inserts 

1 Single PolelSingle Throw 82-150-211 
Two PolelSlngle Throw 82-150-213 
Single PolelSingle Throw 82-350-41 
Two PolelSingle Throw 82-350-43 
Single PolelSingle Throw 82-650-71 
Two PolelSingle Throw 82-650-73 

Legend Insert Sheets 

White Legends on Clear Film 
Black Legends on Clear Film 
Thru-Lit White Legends Out of Black 
Deadfront Legends Out of Black 

ORDERING INFORMATION 

Type 01 Module 
Or Legend 

1 Button-SP/Common Bus 
2 Button Strip~SPICom Bus 
3 Button Strip~SP/Com Bus 
4 Button Strip~SPICom. Bus 
5 Button Strip-SPICom Bus 
6 Button Stnp-SPICom Bus 
12 Button-Matrix eire. 
12 Button-SPICom. Bus Circ. 
16 Button-Matnx Cire 
16 Button-SPICom. Bus Circ. 
Sheet of Legends Inserts 
Dry Transfer Assortment 
Dry Transfer Assortment 
Dry Transfer Assortment 

Size 

0.5 x 0.5 
0.5 x 1.0 
0.5 x 1.5 
0.5 x 2.0 
0.5 x 2.5 
0.5 x 3.0 
1.5 x 2.0 
1.5 x 2.0 
2.0 x 2.0 
2.0 x 2.0 
Die-cut 

Small Type 
Med. Type 
Large Type 

82AC2017-1 
82AC2050-1 
82AC2055 
82AC2060 

Number 

87CC3-201 
87DC3-201 
87EC3-201 
87FC3-201 
87GC3-201 
87HC3-201 
87AB3-201 
87AC3-201 
87BB3-201 
87BC3-201 
87AC2046 

87-0T-2096-088 
86-DT-2096-125 
86-0T-2096-187 

EEM 1988 For manufacturers' sales offices, see yellow pages B-1821 
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Hall Membrane Switches 
and Product Identification -

Our total process capabilities in 
membrane switches with or 
without tactile feedback is backed 
by outstanding design experience. 

HALL BIG SWITCH 
We have developed a unique process 
for single-key membrane switches 
with active areas anywhere from 1 
sq. inch to 5 sq. feet. Actuation 
pressure can be from ounces to 
pounds with actuation force main
tained throughout the conductive sur
face. They are ideal for emergency 
and handicap access applications. 

COMPANY 
420 East Water Street 
Urbana, Ohio 43078 

513/652 -1376 

8·1822 For manufacturers' sales offices, see yellow pages 
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III H +laisiwlll+H 
ONE OF THE PURDY GROUP OF COMPANIES 

Thumbwheel & Rotary DIP Switches, 
Codicount 7-Segment LED Displays 

770 AIRPORT BLVD., BURLINGAME, CA 94010' TEL (415) 347-8217' FAX (415) 340-1670' MClfTLX 677-1439 (PURDY UW) 

Thumbwheel Switches RDS Rotary DIP Switches 
--~-----

~~~2 01 21 III 
(%.~'% 

Type D&Z Pushbutton 

Available SWitches (dimensions in millimeters) 

Series A B 0 E G H L M N 
Front Mounting • • • • • 
Rear Mounting • • • • 
Width 11 12.5 7.62 16 20 10 8 8 7 
Height 39 58 24 18 76 33 18 33 18 
Mounting Depth 63.6 67.1 33.5 31.5 79 38 31.5 38 31.5 
Spacer 2.54 mm • 
Spacer 2.7 mm • 

Type U 

P R S 

• • 
• 
10 20 10 

24.2 33 33 
p8.25 38 38 

• • 

U V 

• • 
8 8 

33 26.5 
40 32.5 

Z 

• 
7.62 
15 
24 

Features 
D Available in BCD and hexadecimal codes. 
D Kinked terminals to hold switches in PC board to 

prevent lift off in wave soldering. Switches are still 
socket pluggable. 

D Knob and wheel type switches may be hand adjusted. 

The New Interswitch Keypads 3 x 4 and 4 x 4 

KNM 2 Series KNM 2, 
Waterproof (IP 65 
Protection) with Flush 
Keys 3 x 4 and 4 x 4 
Keypads 

'~ 

Series KNM 2 

Features: 
D Constant pressure pOint 

KNM 3 Series KNM 3, 
Waterproof (IP 65 
Protection) with Raised 
Keys 3 x 4 and 4 x 4 
Keypads 

Series KNM 3 

D Reliable contact closure due to plunger thrust 
D Long service life 

Technical Data 
Mechanical: 
Housing: 
Key Travel: 
Actuating Force: 
Termination: 
Service Life (at nominal load): 
Electrical: 
Contact: 
Operating Voltage: 
Test Voltage: 
Nominal Current (resistive load): 
Contact Rating: 
Contact Resistance: 
Insulation Resistance: 
Bouncing Time: 
Environmental: 
Application Class (DIN 40040): 
Operating Temperature Range: 
Storage Temperature Range: 
Relative Humidity: 

Protection Type: 

Crastin/silicon rubber 
1.35 mm 
2.2 N±O.4 N 
Solder pins 
5 x 106 operations 

n.o. contact (5f1 Nil2f1 Au) 
max. 50 V"" 
500 V"" 
max. 125 mA"" 
max.2W 
<150 mO 
>102 MO 
<5 ms 

GSF 
- 40°C to + 70°C 
- 40°C to + 70°C 
75% annual average, 
95% 30 days 
IP 65 

Order No_ Description 
KNM20S34--- Numeric Keypad, monoblock 3 x 4, spring less, mechanical 

contact, standard version, Key travel, 1.35 mm, waterproof 
KZDIV34--- Toroidal sealing ring for waterproof Keypad KNM2, 3 x 4, 

for front mounting 
KZDIH34--- Toroidal sealing ring for waterproof Keypad KNM2, 3 x 4, 

for rear mounting 
KNM20S44--- Numeric Keypad, monoblock 4 x 4, springless, mechanical 

contact, standard version, key travel, 1.35 mm, waterproof 
KZDIV44--- Toroidal sealing ring for waterproof Keypad KNM2, 4 x 4, 

for front mounting 
KZDIH44--- Toroidal sealing ring for waterproof Keypad KNM2, 4 x 4, 

for rear mounting 
KNM30S34--- Numeric Keypad, monoblock 3 x 4, springless, mechanical 

contact, standard version, key travel, 1.35 mm, waterproof 
KNM30S44--- Numeric Keypad, monoblock 4 x 4, springless, mechanical 

contact, standard version, key travel, 1.35 mm, waterproof 

'Without Keytops 

Standard Key top Sets 
Keytop Sets B (ivory) with marking in black as per list below available from 
stock 
KKE1B-A ... KKEI B-AAAA Set of 12 keytops 0-9r!# 

KKEI B-ABBB Set of 12 key tops 0-9r!
KKEI B-Aeee Set of 16 key tops 0-9/A-F 
KKEI B-ADDD Set of 16 keytops 0-15 
KKEI B-AEEE Set of 12 key tops 0-91 + 1-
KKEI B-AFFF Set of 10 key tops 0-9 
KKEI B-AGGGSet of 26 keytops A-Z 
KKEI B-ALLL Set of 21 keytops, marked 0-9/A-FI + 1- 1'1#1. 
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LEADERS IN FLAT PANEL TECHNOLOGY 
At Jayco we manufacture only flat panel switch products. This specialization has enabled us to 
design and manufacture products that are consistently preferred for their visual appeal, switch 
performance, and quality standards. These products include: 

MEMBRANE SWITCHES HYBRID SWITCH PANELS 

KEYBOARDS AND KEYPADS SILICONE RUBBER KEYPADS 

MEMBRANE SWITCHES 
Membrane switches are normally open, momentary contact 

switches. Their light weight and low profile (0.030" - 0.040" thick) 
make them ideal for use on portable equipment and on rack, console 
and desktop units where space may be limited. 

Membrane switches are more reliable and economical than con
ventional switching systems and they add design flexibility which 
simply isn't available with any other switch technology. 

Simplicity = Dependability. The switch consists of two contacts, 
one above the other, separated by a specific volume of air. Finger 
pressure on the top contact closes the switch, and release of pressure 
opens it. 

The contacts are usually made of printed conductive ink. 
Therefore, membrane switches are designed specifically for low 
voltage and low current applications (see technical specifica
tions). 

HYBRID SWITCH PANELS 
Membrane switches are made of flexible materials. Hybrid 

switch panels utilize some aspect of membrane switch construc
tion, but are built on printed circuit boards. They are therefore, a 
hybrid of membrane and PCB technology. 

All hybrid switch cirCUitry is usually contained on the PCB and 
switch closure is performed by either a printed membrane or a 
metal dome (as in a tactile switch). 

Hybrid switches can be mounted directly to your chassis with 
no additional sub-panel required. They can also be supplied as a 
sub-assembly complete with connectors, hardware and LEOs 
mounted and ready for installation. Significant savings result 
from the reduction of the number of components necessary to 
order, stOCk, and assemble. 

Hybrid switches provide all the advantages of design freedom 
offered by membrane switches as well as conventional mounting 
and connection techniques. 

KEYBOARDS AND KEYPADS 
These simple switch arrays usually do not incorporate all the 

design features available with custom membrane switch panels. Since 
Jayco manufactures custom keyboards and keypads to your precise 
design there are no limitations regarding size, layout, number of 
switches, circuitry or graphic design. You receive an economical key
board with no standard keyboard compromises. 

SILICONE RUBBER KEYPADS 
These are an effective alternative to membranes where additional 

tactile feedback is required. Switch travel is typically 0.040" - 0.060" 
versus 0.015" for membranes and this is achieved at lower operating 
pressures. Silicone keypads can be conductive ornon-conductive and 
with integral or separate keytops. Silicone keypads can also be de
Signed into membrane and hybrid switch panels to produce totally in
tegrated front panel assemblies. Call for further information. 
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FLAT PANEL DESIGN OPTIONS 
The following is a guide to aid in the selection of appropriate features. Contact your sales representative 
regarding any questions you may have. 

EMBOSSING 
Any part of the front panel can be embossed to add a third 

dimension. Switch areas are those most commonly embossed. 
Embossing is usually pad or rim type. With pad embossing, the 

entire switch area is raised like a top hat. Rim embossing raises the 
outline of the switch like a crater. Rim and pad embossing can be 
combined for special effect. 

The type of embossing most appropriate depends upon applica
tion. Pad embossing gives a more conventional keyboard appearance 
and is generally used with tactile switches. Rim embossing assures 
better switch location, an important factor in applications requiring a 
lot of data input. 

Unlike many others, Jayco embosses all overlays in-house. Pro
prietary techniques provide exceptional results, lower tooling costs, 
and a perfect match between printing and embossing. 

TACTILE FEEDBACK 
Tactile feedback is the snap action felt at switch closure. It's 

achieved by the oil can effect of a stainless steel or polyester dome and 
gives positive feedback of closure. It's important in applications 
utilizing unskilled operators or where other forms of feedback are im
practical. 

Jayco makes switches with both stainless steel and polyester 
domes, depending on the application requirements. Metal domes 
offer conSistency of operation and reliability. Plastic domes are 
considerably more economical, and make tactile feedback a practical 
feature, even on large switch arrays. 

Our new tease-resistant tactile feedback mechanisms guarantee 
simultaneous contact and snap with both metal and plastic dome 
systems. This is a significant improvement over other designs and 
effectively eliminates the possibility of miss-keying. 

SELECTIVE TEXTURING 
This process allows Jayco to offer a textured background with 

optically clear windows for LCD displays on one uninterrupted sur
face. The technique can also be used to highlight particular functional 
areas of switch panels. For example, the background can be textured 
and the switch areas polished. This makes the switches more 
prominent while adding interesttoyour panel. Your sales representa
tive has samples. 

SHIELDING ~ 
All Jayco p nels can be specified with EMIJRFI or ESD shielding. 

The shielding is sually between the overlay and the switch layer for 
maximum protection. Grounding or connection to the shield can be 
by separate tab, through the connector, or through hardware. 

DISPLAYS 
Through proprietary processes, Jayco can provide one piece or 

laminated display windows for almost any kind of display device. 
Windows can be transparent for use with LCDs or filtered for use with 
LEDs or vacuum fluorescent displays. Standard filters are available in 
red, green, or grey. Other filters available upon request. 

In addition to providing windows for display devices we are now 
able to integrate thin film plastic LCDs within a membrane switch to 
provide seven segment displays, annunciators and lit switches, all in 
an assembly less than 0.060" thick. Please call for more details. 

DEAD FRONT PANELS 
Deadfront or secret-til-lit panels are invisible or blank until their 

displays are litfrom behind. It's typically used for warning displays or 
where a normal display would clutter up the appearance of the panel. 
Deadfront makes a complex instrument appear simpler to the user 
while making the displays more effective. 

JAYCO DESIGN ENGINEERING, 
MANUFACTURING AND QUALITY 

Jayco is a true custom house, and for us all the above factors go 
hand in hand. To us custom does not mean adapting a standard design 
to a new configuration but instead requires that each project undergo 
a careful analysis of customer requirements, application details, and 
the expected environment. Only then will appropriate materials and 
construction methods be determined. 

All switch panels must undergo a comprehensive array of tests 
including aesthetic qualities, mechanical dimensioning, electrical 
testing, actuation force and life expectancy. But perhaps the most 
elusive quality to capture in a membrane switch is batch to batch con
sistencyand reliability. As a result of our exclusive concentration on 
flat panel switch products we have devised systems that assure the 
required consistency. These together with quality assurance systems 
to provide manufacturing to MIL +45208 A, enable a higher degree of 
reliability than is available elsewhere. 

TECHNICAL SPECIFICATIONS 
Typical Values 

Currant Rating 
Cin:ult Resistance 
Contact Bounce 

Insulation Resistance 
Dielectric Strangth 
Capacitance 
ActuatiOn Fon:e 
Operating Temperatura 
Operational Lila 

Termination 
Tolerances 
Emboss Haloht 

SOmA at 30VDC 
Less than 100 Ohms 
Less than S Milliseconds (non·tactlle) 
Less than 20 Milliseconds (tactile) 
1 Gohm Min at 100VDC 
250VRMS Min 
27 pf Max Between Any Two Traces 
Variable from 30l and up 
-40°C to +800C 
Greater than 5 Million Operations (non· tactile) 
Greater than 1 Million Operations (tactile) 
Dupont "Clincher" Offered as Standard 
+ or-0.010· as Standard 
0.010- 0.01S" 
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MEl Stock Keypads and Matrix 
Wired Keyboards Feature Sealed 

Contact Full Travel Switches 

STANDARD ARRAYS 

MEl offers from stock 16, 20 and 64 
position keyboards made from T -15 
switches and standard truncated 
keytops of any selection from stock 
legends. Keyboards are all,matrix 
only output terminating in a male 
0.100 header. 

I ml E2 II MECHANICAL ENTERPRISES 
INC. 
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MEl Components Make In-House 
Keyboard and Keypad Construction 

Easy and Cost Effective 

l~4-'01~:;5~~00) SQ. 

1.17 
(.046) TYP. 

~
J~O) 

~ 6.9(.270) 
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~ 10.0(.40) 

MEl's new T-15 Keyboard switch is produced and 
tested on fully automated machinery in the USA pro
viding a quality and low price not matched with hand 
assembled switches. With their sealed contacts they 
may be easily wave soldered and aqueous cleaned 
along with other components. Primary features are: 

• Sealed low resistance, low bounce contacts 
• Very low profile, full travel, tactile response 
• Built-in wide jumpers allowing a single sided matrix 
• Spring like terminals to hold switch while soldering 
• Industry standard cruciform keytop mount 
• Stable mounting without a metal sub-panel 
• Center to center mounting as close as 12.7mm 

MEl offers from stock two styles of keytops to fit the 
T-15 switch, one for mounting on 19mm (0.75) cen
ters and the other for a closer mounting of 15.8mm 
(0.625). Each is complete with W2X, 2X and space 
bar lengths. Leveling kits for wide keytops are also 
available. A complete assortment of the most fre
quently needed legends such as numerals and 
ASCII symbols is maintained in stock as well as 
blanks in 5 colors. Hand engraving, custom pad print
ing and doubles hot molding are additional services 
MEl offers with the stock key tops. 

MEl makes extensive use of miniature family molds 
both for itself and its switch customers. As a result 
a custom key top shape can be tooled for hundreds, 
not thousands of dollars, and in a reasonable time. 
We offer this service to OEMs whose product 
requires unique keytops to improve functionality or 
set it apart from the competition. 

CUSTOMER ASSISTANCE - Provided Before and After The Sale 
With years of experience in keyboard construction MEl is able and willing to assist with any design problems from the 
PCB layout to the selection of the most cost effective keytop legending system. This service extends to introducing 
customers to other sources for keyboard hardware and keytops when required. 

EEM 1988 

MECHANICAL 
ENTERPRISES 
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461 CARLISLE DRIVE 
HERNDON, VA 22070 
(703) 435-9496 
TWX 710-832-0942 
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WHEN YOU .NEED 
ASSURANCE, 
WE'LL BE IN TOUCH. 

Over the years, many membrane switch 
manufacturers have come and gone, but at 
MEMTRON, we're stubborn, we've stuck to 
our guns. And now, when it comes to quality. 
research and development. product 
warranties. and service. we're 

l 

"IN TOUCH WITH 
YOUR TECHNOLOGY®. " 

SPECIFICA TIONS OF 
SNAP DOMES 
Life Expectancy, cycles ............. 2,000,000 
Total Travel, nominal inches ............ 0.015 
Pretravel, nominal inches ............... 0.0 J 2 
Overtravel, nominal inches ............. 0.003 
Trip Force at Operating Point. grams ...... 300 
Tactile Feel ........................... high 

STANDARD OPERATING 
CHARACTERISTICS: 
Operating Voltage, volts de. .............. 30 
Operating Current. milliamps .............. 30 
Contact Resistance, ohms ............ 2 to J 0 
Circuit Resistance, ohms' .......... 20 to 100 
Life Expectancy, cycles ............. 5,000,000 
Activation Force, ounces!. ............. 5 to 8 
Travel, inches ........................ 0.006 

A MEMTRON membrane switch consists of a decorative and functional graphic overlay 
combined with conductive Inks on a polyester carrier which, when assembled, form a 
low-voltage switching device. 

Bounce, milliseconds ................. I to 10 
Operating Temperature, 

of (oq" .............. 0 to 150 (- 18 to 65) 
*Dependlng on size and configuration of circuit. 

MEMTRON membrane switches are completely sealed from the environment, making them 
extremely impervious to chemical and solvent attack. With no mechanical parts to fail, the 
panel is highly reliable and efficient. 

tNormal range. Any force can be obtained to meet your specifications. 
**Special laminations and materials are available for high-temperature 

aprlications. 
Note: Contact Memtfon engineering for special operating requirements. 

DESIGN OPTIONS 

A. The Membrane Switch Overlay: To meet special environmental 
and design conditions. May consist of polycarbonates, polyesters, 
or special-composition plastics. 

B. Transparent Display Windows: Used primarily for viewing LCD 
displays. May consist of the clear, glossy overlay material, with or 
without U.V. hardcoating. Inserted lenses are also available. 

C. Tinted or Deadfront Display Windows: Used primarily with LED 
or gas-discharged displays. May be printed or inserted lenses. 

D. Die-Cut Holes With Keyways: For application of mechanical 
switches, in conjunction with the membrane switch, in higher 
voltage applications. 

E. Gloss UV Hardcoat on Textured Overlay: Used to create an 
inexpensive transparency when using a pre-textured overlay 
material such as velvet polycarbonate. 

F. Shielding Laye.r: May consist of solid foil or plastic layer printed 
with conductive Inks. May be designed to guard against EMI ESD 
and RFI conditions. ' , 

G.-l Membrane Switch Composite: Consists of layers of heat
stabilized plastics with printed circuitry and spacer layer. 
Assembled with special adhesives. 

G.-2 Printed Circuit Board Construction: Consists of tin-lead rellowed 
copper-etched circuits on glass epoxy or other PCB substrate. 

H. Selective Texturing: UV hardcoat textures may be applied in 
selec~ed areas on gloss overlay materials to impart abrasion, 
chemical attack, or glare resistance. 

For the name of our nearest representative or for 
literature and details, call collect 1-517-652-2656 

or 
1-800-234-7525 

J. 

K. 

L. 

M. 

N. 

o. 

P. 

Q. 

R. 

SUb-Plates: A rigid plate used for mounting membrane 
switches to an enclosure. May consist of aluminum, glass epoxy, 
or other materials. 

Sub-Plate Cut-Outs: To allow the viewing of displays mounted on a 
PC board behind the sub-plate. 

Studs and Stand-Ofts: For fastening sub-plates to enclosures or 
for fastening PC boards and displays to sub-plates. 

Surface-Mounted Embedments: May consist of surface-mounted 
LEOs within the membrane switch composite and powered through 
the switch circuits. 

Standard or Micromotion Switch Design: Consists of upper 
and lower CirCUit layers separated by a 5- to 7 -mil spacer. May 
also consist of a single circuit layer with shorting pad separated by 
a spacer. 

Tail Cut-Out: An opening in the sub-plate to allow connection of 
switch with logic board. 

Domed (Tactile) Switch Design: Consists of metal or plastic 
snap domes for touch response when depressing a membrane 
switch keypad. 

Connector: May consist of prong or receptacle types with or 
without housing. May also consist of solder tabs or exposed traces 
for friction-fit connection. 

Embossing (Functional): Raised or embossed keypad areas to 
allow room for tactile domes. Also serves as key referencing device 
when keypad is ring embossed. 

Embossin!! (Decorative): Embossed areas to enhance design or 
draw attention to speCial features. May also allow space for special 
legend inserts behind overlay. 

Or write Memtron Technologies, 1400 Weiss Street 
Frankenmuth. MI 48734 

___________ ~~.~r' ..... n" 
"'r"'I"'~~~-------------------~ 

TECHNOLOGIES INC 
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FEATURES 

RT 101 
KEYBOARDS 

AT-84 
KEYBOARDS 

CUSTOM 
KEYBOARDS 

1 ~~ 1l/, 1 ~ II NMB TECHNOLOGIES 
.... '-.... \. .... ~ INCORPORATED 

HI·TEK KEYBOARD DIVISION 

EEM 1988 

Hands-on performance with the "RIGHT TOUCH" family of 
Hi-Tek brand keyboards. 

• Plug compatibility 
• User friendly key layout 
• 100 million cycle mechanical 

keyswitches 
• Sublimation printed keycaps 

Standard or custom design, NMB 
Technologies offers keyboards having 
more features, more benefits and the 
highest quality. Automated factories 
offer high volume for OEM users world· 
wide at very competitive prices. 

• DIN standard, low profile 
• Linear or tactile feel 
• Membrane keyswitches for lower cost 

requirements 
• Retractable legs and rubber foot pads 

The AT keyboard line is a high performance 
affordable answer to. requirements for PC, XT or 
AT systems. RT-101 is the popular new industry 
standard keyswitch layout. 

FEATURES 
• Tiered construction of outer margin keys 
• Easy access slide switch changes modes 
• Immediate delivery from stock 
• 50 pc orders available from stock; 

call today to order! 

The AT-84 (PC) and the AT-84 (AT) models offer 
the smoothest keyswitch operation in the industry. 
The smooth feel and quiet operation of the key
switch attests to the inherent quality and reliability. 

FEATURES 
• Separate numeric key pad 
• Two versions, AT and PC 
• Tiered construction of outer marginal keys 
• LED's in NUM, SCROLL and CAPS LOCK 

keys or in the case 

The Hi.:rek keyboard line offers custom layout, full 
encoded models suited for the simplest or the 
most sophisticated systems. The 100 million cycle 
mechanical keyswitch can be employed in the 
DIN standard, low profile layout. Membrane key
switches are also available for custom 
applications in low cost systems. 

FEATURES 
• High volume capability for large OEM's 
• Domestic application engineering 
• Convenient regional offices 

For complete specifications and pricing, contact 
NMB TECHNOLOGIES INCORPORATED 
9730 Independence Ave., Chatsworth, CA 91311 • Telephone: (818) 341·3355 
FAX: (818) 341·8207 • TWX: (910) 494·1232 • Telex Number: 651340 

For manufacturers' sales offices, see yellow pages 8-1829 
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Keyboards and Keypads 
Low Profile FTM Keyboards 
Measuring just 19.9mm from the center 
of the home row keycap to the bottom of 
the aluminum baseplate, Oak's low profile 
FTM keyboard allows designers to place 
the FTM in an enclosure and still meet 
the intemational 30mm DIN standards. 

One of the most notable features of the 
keyboard is a rocker mechanism which 
gives a distinct nonfatiguing feel for the 

Standard Keyboards 
Oak's newest line bf keyboards is available 
in several standard styles, including the 
101 and 84 function key styles. These com
petitively-priced keyboards come with a 
choice of linear or tactile feel as well as 
key legend and case color modifications. 

The popular KB-101 keyboard features 
12 user-programmable keys, a separate 
numeric keypad and four cursor movement 
keys. The 1 01 function keys allow the user 
to more effectively utilize the advanced 

Membrane Switches 
Oak Micromotion membrane switches offer 
the ultimate in environmental resistance and 
flexibility, and come in a choice of many 
sizes, colors and designs. Tactile feel is 
also available. 

The membrane switch product line consists 
of two designs. Type A products use rigid 
single- or double-printed circuit boards. 
Operating voltage: 1 to 50 (AC or DC). 
Operating current: 0.05 to 100 milliamps. 

Full Travel Membrane Keypads 
Oak's rugged full travel membrane keypads 
are low cost with high reliability and life 
expectancy rated at 100 million cycles per 
key. The keypads are EMI/RFI shielded 
with a front-sealed deSign that protects the 
contacts against spilled liquids, dust and 
other contaminants. The pretravel and over
travel features promote operator ease, input 
accuracy and low fatigue. 

Silicone Rubber Keypads 
Oak also offers conductive and non-con
ductive short-travel rubber keypads in 
custom versions or standard 3" x 4" size. 
Made of silicone rubber, they are resistant 
to ozone, corrosion, contamination and 
puncture. The keypads operate at a tem
perature range of -40°C to +85°C and 
perform up to five million cycles depending 
upon stroke, key pressure and snap effect. 

Available with a choice of tactile feel in 
a key travel range of 0.3 to 6.0 mm, these 
keypads require an actuation force of 
30-260 grams. 

keyboard operator. Other features include 
LED indicators for shift lock and function 
keys, variable operating force, RFI/EMI/ESD 
protection, single tail termination and custom 
encoding electronics. Oak's FTM keyboards 
can be customized to meet specific design 
requirements with options in profiles, legends, 
colors,keycap styles, enclosures and more. 

Request brochure F-1119. 

functions of the today's high performance 
PC's. The KB-101 is specially designed to 
provide compatibility for PC/XT, PC/AT and 
Enhanced AT configurations. 

The KB084 incorporates ten user-program
mable keys on a separate keypad. The 84 
function keys support the extended set of 
256 characters, including scientific notation 
and foreign language characters for PC/AT 
and PC/XT configurations. 

Request brochure F-1131. 

Type C products are completely film-based, 
using a non-rigid polymer-substrate instead 
of a PC board. Termination is achieved via 
a ''tail'' which is compatible with standard 
commercial connectors. Operating voltage: 
1 to 30 (AC or DC). Operating current: 0.05 
to 50 milliamps. 

Request brochure F-1087. 

Available in standard or low profile, Oak 
FTM keypads are useful in a wide range of 
data entry applications. The FTM keypad 
comes in standard sizes of 3" x 4",4" x 4" 
and 4" x 5" with a full travel of .160 in. Low 
profile FTM keypads are available with a 
.150 in. travel for DIN compatible deSigns. 

Request brochures F-1118 and F-1118A. 

In the non-conductive versions, the rubber 
keypad serves as the switch actuator over 
a three-layer membrane panel. Conductive 
keypads utilize a carbon-impregnated 
silicone "pill" molded on the underside 
of the rubber dome to accomplish the 
switching. The conductive switch mounts 
onto a glass epoxy PC board. 

Molded translucent or opaque, the switches 
are available with custom color options, 
LED backlighting and alphanumeric or 
symbolic legends screened onto rubber 
or plastic keycaps. 

-------- •• AI~ 'P~ 
Phone: 815/459·5000 FAX: 815/459·5000. Ext. 2218 ,IWtP"i>t'~ 
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RUGGEDIIED 
SWITCH PANEL 

DESIGNS 
~ ORBIT INSTRUMENT CORP. 

CORPORATE FACILITIES: 80 CABOT COURT, HAUPPAUGE, l.I.. NY 11788. TELEPHONE: (516) 435-8300 
6431 GLOBAL DRIVE, CYPRESS. CA 90630. TELEPHONE: (714) 527-0561 

INSTALLED 
IN CONSOLES 

AS REMOVABLE 
ASSEMBLIES FO 

EASY ACCESS 

*BACK LIGHTED KEYBOARDS & 
*CUSTOM PANEL DESIGNS 

USING 
• Orbit low profile snap action switch technology 

• Switches can be split legend or TRI split 

• Rugged design construction 

• Relegendable keycaps 

• Custom Encoding 

For manufacturers' sales offices, see yellow pages 
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REMOTE CONTROLS/KEYBOARDS 

Remote control systems available 
from Preh Electronics include both 
standard and completely customized 
units. IR remotes up to 53 keys and an 
optional waterproof (floating) unit with 
16 channel capability are available. 

Full travel membrane keyboard with 
111 keys. Arranging each function 
group in the form of "key clusters" en
ables the operator expedient data en
try. The system is dust and splash 
proof. More than just IBM compatible. 

PREH COMMANDER, PC/XT 
IBM-PC compatible. An extremely flat, 
full travel membrane keyboard with 
glare-free surface for operator com
fort and "Crisp" tactile feedback. Ad
ditional standard units can be com
bined and spaced to customer re
qUirements to provide up to 15 ad
ditional keys in the alphanumeric 
field. Standard unit measures 17.5" L 
x 7.5" W x 1.5" H. Height to center key 
row is 1.18". 

PREH STANDARD 
KEYBOARDS 
PREH Keyboards are dust and water
proof according to DIN 40050 specifi
cations. The unique long life polymer 
domes (acting as springs) are molded 
in a single shot operation on a metal 
substrate with 20 million cycles within 
tolerance guaranteed. 
FEATURES 
• full travel 
• membrane technology 
• low profile 
• relegendable key caps 
• ASCII encoder: serial (standard) 

parallel (optional) 
• excellent tactile feel 
• Standard PREH Commander 

or custom versions 
• New IBM 101 layouts (PC-AT3) 

Preh's flexibility allows wide design 
possibilities in the fields of commer
cial and satellite television systems, 
video tape recorders and monitors, 
and industrial controls. 
Full travel membrane keyboards of 

PREH STANDARD KEYPADS 
PREH offers a creative link between 
precision mechanics and reliable 
membrane technology. Standard key
pads are dust and splashproof or even 
waterproof according to DIN 40050 
specifications. Special shock resis
tant and vandal proof bezels are avail
able for heavy duty or outdoor en
vironment. Standard layouts include: 
3x4, 4x4,4x5, 4x7, 5x5, 7x8, 5x12,and 
7x12 arrangements. Other custom de
signs available) 
COMMON FEATURES 
• full travel 
• membrane technology 
• low profile 
• relegendable keycaps 
• tactile feel 
• reconfigurable version available 
• IP65 or 63 rating 

INFRARED 
(WATERPROOF) 
TRANSMITTER 
TYPE S-90 
Up to 16 functions on this unique water
proof transmitter. Precise engineering 
and fine workmanship coupled with 
more than seven decades experience 
in custom tool and plastic moldmak
ing have established PREH as a re
spected industry leader. 

unique German technology. Metal to 
metal contacts ensure high reliability, 
long life, and excellent tactile feed
back. The tops (facing) of Preh key
boards are waterproof. 

TRANSMITTER, 
53 BUTTON 
MODEL S88/53 
TECHNICAL DATA: 
Transmitting Mode: PCM (Pulse Coded 

Modulation) 
Clock Frequency: 4 MHz (Quartz) 
Programmable Functions: 16 x 64 (Max. 

53 Buttons) 
Usable Functions: 36 
Available TV Channels: 16 
Analog Functions: 4 
Additional Functions: 8 
Supply Voltage: 9 Volt (to IEC 6F22) 
Quiescent/Operating Current: 1.0 /LA/6 

rnA Typical 
Transmitting Elements: 2 I nfrared Diodes 

TRANSMITTER, 
2 CHANNEL 
MODEL S11-07 
TECHNICAL DATA: 
Transmitting Mode: PCM Control 

Modulation) 
Supply Voltage: 9 Volt (to IEC 6F22) 
Quiescent/Operating Current: 1 0/LA/15 

rnA Typical 
Transmitting Elements: 3 Infrared Diodes 

RECEIVERS 
MODEL S12-07 
TECHNICAL DATA: 
Plastic Enclosure-Dim: 4" x 2" x 4" 
Components: Electronic Decoder, Power 

Supply for Receiver and Pre-Amplifier 
and SWitching Relay as Output 
Component 

Electronic Systems: PCM Decoder w/ 
Power Supply and 4 Relay Outputs 

Supply Voltage: 220 VAC.lt 
Outputs: 4 Separate Outputs 
Power Ratings: 250 VAC, 2000 VA. 200 

VDC. 30W. 24 VDC, 100W 
For Both SPST and SPDT Applications 

*DETAILED CATALOG 
AVAILABLE 
UPON REQUEST 

8-1832 For manufacturers' sales offices, see yellow pages EEM 1988 



5150 KEYBOARDS & KEYPADS 5150 

GEORGE RISK INDUSTRIES, INC. 
G.A.!. PLAZA I KIMBALL, NEBRASKA 69145 I TELEPHONE (30S) 235-4645 I TWX 910-620-9040 

STANDARD KEYBOARDS 

16.26" x 7.85" 
.. . .. ... 19.0" x 8" - . 

MODEL 9082 MODEL SOOO 
62 keys ·fu1l128 character ASCII encoding two-key lockout or N-key rollover .. Outputs; 
parallel, TTL serial. RS-232, RS-422, Pe-XT/AT-easy mounting provisions· non-glare 
double shot molded keycaps-separate cursor control keys .. user defined key .. auto
repeat on aU keys" + 5V power. 

• State-at-the-art microprocessor keyboard, 95 keys, including 19 special function keys" High reliabiltty perfor

mance- Four-wire serial interface, 300 or 1200 baud· Unique variable key rollover with phantom key lockout· High 
speed operation· Ergonomic design. 

.. Unencoded wiring 1 of 16 

or X-Y matrix 
.. One side of each 

keys witch IS common 
.. Design to be used with 

custom-supplied encoding 

KEYPAD MODELS 10, 12 or 16 Keys 

4 bit hex encoded 

Full CMOS design 
Outputs compatible 

with LS and standard 

TTL logic 

CUSTOM KEYBOARDS 

Serial RS~232, RS~422 or TTL 
output· parallel output· micro
controller keyboard encoder· 
full7~bit ASCII characters. 

GRI builds custom keyboards to your exact specifications and drawings for all types of applications-airtraffic control, process control, military, etc. Our lighted keyboards are 
especially attractive due to their visibility and high reliability. We offer both the dry reed and mechanical contact switch technologies. We have manufactured custom 
keyboards for companies such as Burroughs, Eaton-AIL, FAA, Ford Aerospace, Goodyear Aerospace, Lockheed, Magnavox, Raytheon, Rockwell, Texas Instruments, and 
many others. Send us your specifications and drawings for a quotation today. 

PUSHBUTTON SWITCHES 
DRY CIRCUIT & LOGIC SWITCHING 

·'S·· SWITCH ··G·· SWITCH ··0·· SWITCH ·'V·· SWITCH '·KS·· SERIES ··KBlp·· SERIES 
1 125 H x 750 sq 1 12:' H x 420 W 1 74:' H x 625 dla 1 470Hx 350dla 1 320 H x 590case 

dla,' 67j bezel dk1 

1 550 H x 70~ dkl 

P-10 

EEM 1988 

-
SPST-NO, NC; DPST-NO, NC-Available in 4 form A or B-lIIuminated and non-illuminated Hi-rel-50 million operations

Mounting collars and buttons available-Mercury wetted reed switches available 

PROXIMITY SWITCHES & VANE SENSORS 

P-20 P-30 

For manufacturers' sales offices, see yellow pages 

PV-40 

8'1833 
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THERMISTORS, THERMOCOUPLES, & SENSORS 

8est Technology 8'1839 

Dale 

Electronics 8'1840 

Fenwal 8'1846 

Electronics 

Keystone 

Carbon Co. 8·1847 

Micro-Ohm 8'1850 

Midwest 

Components 8'1852 .. 

Omega 8'1860 

Quality Thermistor 8·1863 

Scientific 

SfernicelTechno-

Components 8'1870 

Therm-O-Disc 8·1873 

THERMOSTATS 

Selco Products 8'1867 

8·1834 For manufacturers' sales offices, see yellow pages 

Molded Probes 

RMS Current 

Measurement 

Curve Track; 

Surface Mount 

Linear Thermis-

lor Probes; 

Surface Mount 

Rod Type; 

Probes; Sur-

face Mount 

Trimmer; 

Encapsulated; 

Matching TC 

Molded 

Probes; Freeze 

Sensors; 

Varistors 

Probes 

Surface Mount 

Probes; 

Custom 

Probes 

Thermal Cutoff; 
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5300 THERMAL COMPONENTS 5300 

T H E RM OS~.~S Accurate. Reliable. In standard and custom design. ContactAirpax 
Co~~a.ny, Husky Park, FI:ederic~,.MD21701. (?01) 663-5141. 
A diVISion of North Amencan Philips CorporatIOn. 

Series 5003 - Low-Profile Thermostat 
Extremely thin, lightweight, wafer-type thermal switch that 
provides fast, positive response, excellent repeat reliability, 
good shock and vibration resistance over a wide operating 
range. 
Features: 
• Overall depth is only .250". 
• Operating temperature range from 15°F to 355°F. 
• OPR or CLR contacts are available. 
• 120 VAC 5 amp, 240 VAC 3 amp. 
• Weight 2.3 grams. 
• Variety of mountings and terminations available. 
• Environmental sealing available. 
• Approval: ~ @ 

Series 5011-Low-Cost, Grounded Thermostat 
A very low-cost thermostat that will meet a number of exact
ing requirements for shock and vibration resistance. It is 
hermetically sealed and offers fast response. Plug, wire-lead, 
and isolated base mountings are available. 1/4-20 boss
mounted and 3/8-16 UNC-2A sizes. 
Features: 
• Low-cost, grounded unit. 
• Operating temperature range from 15°F to 525°F. 
• Many mounting packages available: 120 VAC, 32 VDC, 

3 amp. 
• Stud-mounted version available. 

Series 6600-PC Board-Mountable Thermostat 
A miniature bimetallic snap-acting thermostat in an 8-pin 
N8A Dual In-Line Package. Single pole/single throw switch 
assembly available in either normally closed, open on rising 
temperature or normally open, close on rising temperature 
configurations. Compatible with auto-insertion equipment, 
the Series 6600 will withstand wave soldering and board 
washing operations. Typical uses include turning on an indi
cator light, changing the speed of a fan or switching on a 
control circuit. 
Features: 
• Operating temperature range 40°C to 120°C. 
• 1 amp 48 VDC switching capability. 
• Standard 8-pin N8A Dual In-Line Package for auto

insertion compatibility. 
• OPR or CLR contacts available. 
• Sealed to withstand wave solder and board washing. 

Series 5200 - Isolated Contact Thermostat 
This hermetically sealed thermostat is perfect for applica
tions requiring isolated contacts. The laser-welded construc
tion withstands vibration and. shock, and is designed to meet 
MIL-Spec requirements. Its size and reliability make it highly 
suitable for products such as business machines, hot glue
melt systems and other industrial/environment products. 
Features: 
• Hermetically sealed. 
• Designed to meet military standards. 
• Operating temperature range from 15°F to 500°F. 
• UL certified for regulating. 

Series 5100 - Isolated Case Thermostat 
This two-terminal, immersion-type hermetically sealed ther
mostat can be used on water-cooled engines, hydraulic sys
tems, degreasers, industrial air compressors and tanks where 
liquids are heated. Its isolated contact is designed to switch 
110 VAC within your control circuitry. It offers rapid response 
to liquid or air temperature. 
Features: 
• Hermetically sealed. 
• All stainless T.I.G. construction. 
• Operating temperature range from 15°F to 550°F. 
• 120 VAC 3 amp and 240 VAC 1.5 amp models available . 
• Approval: ~ @ 

Series 5020 - Hermetically Sealed Thermostat 
This snap-action hermetically sealed temperature control is 
designed for use wherever a sealed unit and high vibration 
resistance are required. Protects engines from damage from 
overheating by sensing high water or oil temperatures. Snap
action disc located in the very tip of the probe assures rapid 
and true response to liquid temperature. The all-welded 
construction (and grounded case) of this sealed thermostat 

ensures meeting Thermal Shock Specifications of MIL-STD-
202, Method lO7, Test Condition B. The tube will withstand a 
Pressure Exposure Limit of 1500 PSI. Insulation Resistance of 
50 megohms minimum at 500 VDC. 
Features: 
• Hermetically sealed. 
• Grounded case. 
• Operating temperature range from 15°F to 525°F. 
• 32 VDC, 3 amp. 
• 5020 -13 Conforms to MIL-12285/1. 

AlRPg 
FREDERICK DIVISION 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1835 



5300 THERMAL COMPONENTS 5300 

.\METEK RODAN DIVISION 
2905 Blue Star Street, Anaheim, CA 92806' (714) 630-0081' TWX 910-591-1684' FAX: 714-630-4131 

INTRODUCTION 
Thermistors are temperature sensitive passive semiconductors wnlcn 
exhibit a large change in electrical resistance when subjected to a 
relatively minute change in body temperature. Negative temperature 
coefficient (NTC) thermistors decrease in resistance when subjected 
to an increase in body temperature. Conversely positive temperature 
coefficient thermistors (PTe) increase in resistance when subjected to 
an increase in body temperature. Ametek-Rodan Division manufac
tures NTC thermistors as well as two basic types of PTC thermistors. 
The silicon PTC offers a nearly linear positive temperature coefficient 
of approximately + .7%o/C and the switching PTC thermistor which 
exhibits a very large increase in resistance (several powers of 10) over 
a designated temperature range. Their extreme sensitivity to minute 
temperature changes enables them to perform many unique functions 
heretofore impossible with standard electronic components. 

NEGATIVE TEMPERATURE COEFFICIENT 
THERMISTORS 
The NTC devices are available in resistance values from less than 
1 ohm to 1 megohm, and in sizes ranging from 0.010 inch cubes to 
1 inch diameter discs. Available configurations include: discs, chips, 

rods, bars, probes, and resistor/thermistor networks. Units can be 
molded, dip coated, or encapsulated to your specifications, using 
packaging materials such as epoxy, glass, or high temperature silicon 
resin. 

SURGE-GARD™ INRUSH CURRENT LIMITING DEVICES 
DESCRIPTION 
Rodan® SURGE-GARD devices are manufactured of a specially
formulated metal oxide ceramic material which is capable of suppress
ing high inrush current surges. They are especially useful in power 
supplies (See Fig A) where, due to the extremely low impedance of the 
capacitor being charged, the bridge is subjected to an exceedingly 

high current surge at turn-on. The SURGE-GARD, being of relatively 
high resistance, limits the current for 1 to 2 seconds during which time 
the device decreases in resistance substantially to a point where its 
voltage drop is negligible. 

SPECIFICATIONS 
Imax * R1max 

Ro@25'C Max Steady Resistance At 
Part ±1S% State Current Max Current 

Number (OHMS) (AMPS) (OHMS) 

SG260 .5 30 .01 

SG100 1 20 .015 

SG110 2 18 .03 

SG120 2.5 3 .15 

SG130 2.5 7 .05 

SG140 2.5 9 .04 

SG150 2.5 10 .04 

SG160 2.5 15 .03 

SG170 4 8 .07 

SG180 5 2 .40 

SG190 5 4 .15 

SG200 5 7 .07 

SG26 5 12 .06 

SG210 7 4 .20 

SG64 7 10 .08 

SG220 10 3 .20 

SG40 10 8 .1 

SG230 20 1.75 .6 
SG240 40 2 .6 

SG250 120 3 .9 

1 Other resistance values available upon request. 
2 1m •• ~ The maximum steady state DC or RMS AC current. 
3 * Rlmax = The approximate resistance under maximum 

steady state current conditions. 
4 Max Operating Temp ~ All Rodan Surge-Gard devices 
are rated for operation to a maximum ambient temperature of 
65"C. If your application requires operation above 65"C am
bient, please consult Rodan's applications engineering de· 
partment. 

"L" 
"0" "T" Lead 

(Diameter max (Thickness max Diameter 
over coating) over coating) :t.OO3" 

1.25 .200 .040 

.900 .300 .040 

.900 .350 .040 

.600 .250 .032 

.600 .250 .032 

.600 .250 .032 

.900 .300 .040 

.900 .300 .040 

.600 .250 .040 

.600 .250 .032 

.600 .250 .032 

.600 .250 .032 

.900 .500 .040 

.600 .300 .040 

.950 .500 .040 

.450 .300 .032 

.900 .350 .040 

.500 .300 .032 

.625 .250 .032 

.925 .250 .040 

5 Recovery Time ~ Since Rodan Surge-Gards self-heat 
due to current flow, which in turn causes a reduction in their 
resistance, the devices require cool·down time after power is 
removed. The cool-down time allows the resistance to in· 
crease sufficiently to provide the required inrush current 
limiting. This time varies with the particular device, mounting 
method and ambient temperature. Usually, a one minute 
cool·down period is adequate. Selection of capacitor bleeder 
resistors which will provide a one minute or so bleed down 
time can eliminate the cool down time requirement. 

APPLICATIONS 
If the resistance of one Surge-Gard does not 
provide sufficient inrush current limiting for 
your application, two or more may be used in 
series or in separate legs of the supply circuit. 
Surge-Gards cannot be used in parallel since 
one unit will tend to conduct nearly all the 
current available. Surge-Gards may be used 
in the AC (Point A or B) or the DC (Point C or 
D) locations in the circuit. 

FIGURE A 

POINT A 

SG 
AC IN 

SGr---t==~ 

POINT B 

.310" 
NOMINAL 

I 

1- 1.5" MIN -I 

! 
o 

I 
Protective Coating 

===C=S-T-
PREFORMED INSIDE AND OUTSIDE LEAD BENDS OPTIONAL. CONTACT FACTORY FOR PART NUMBERS. 

~6~ 1~6~1 _ 
-:: = :t:) 

1-- 1.5" MIN -I 

! 
o 

j 

B·1836 

.310" Protective Coating 
NOM I 

=:====I~ 
i!NOM: 

! 
o 

j 

.1" NOM 

-~=: ==:CJ -i 

I 

Shorter .Ieads can be supplied upon request 

For manufacturers' sales offices, see yellow pages EEM 1988 



5300 THERMAL COMPONENTS 5300 

.AMIETIEK RODAN DIVISION 
2905 Blue Star Street, Anaheim, CA 92806· (714) 630-0081 • TWX 910-591-1684· FAX: 714-630-4131 

SILICON PTC THERMISTORS 
DESCRIPTION 
The positive temperature coefficient of resistance is very large: ap
proximately 0.7%;oC, making these units ideal for use in temperature
compensating and sensing applications. Just a few such applications 
include amplifiers, power supplies, transducers, telemetry, com
puters, magnetic amplifiers, thermometry, meteorology, temperature 
regulation and overtemperature protection. Lead material other than 
standard, such as weldable nickel or gold plated, is available on 
request. 

MINIATURE PROBE-DU100 GLASS TYPE-DG125 
AWG 130 TINNED 
COPPER WIRE 

= 
= 

1----2 .. ---0-11 

THERMALLY CONDUCTIVE EPOXY 

MOLDED TYPES-DS125, DS200, DS250 

1~;::~AI~';;~1 W 
=~ F=W 

0.025 NOM. 
(,22 AWG 

6~~:~r=~~--~--r-~~-' 
BLACK BODY 
WITH WHITE 
MARKING 

~~~·~~D 
±OO~~2 , 

TINNED DUMET 0.105 MAX. 

BLACK BODY WITH 
WHITE MARKING 

TRANSISTOR TYPE-DC125 
BLACK BODY WITH 

WHITE MARKING 1 5l 
±0062 

0015 ± 0002 ----j I==-'-ar= ~ 0320 iX' ± 0.010 ±1: =,450 0, DIA 

0245~T +ol2 -11--0.031 
± 0.010 0.034 0.017_0:001 CIA ± 0.005 

± 0.005 TINNED DUMET 

MIL-APPROVED SERIES 

Rodan's PTC thermistors are designed and 
built to withstand all environmental conditions 
required by the most stringent Mil specs. 
They meet or exceed all requirements of MIL
T-23648A for Positive TC Thermistors. 

RTH 42 Per MIL-T-23648NI9. Glass, her
metically-sealed type, similar to DG 
125 series above. 

RTH 22 Per MIL-T-23648/9. Molded style, 
similar to OS 200 series above. 

ELECTRICAL SPECIFICATIONS MINI-SENSOR ™ HERMETICALLY SEALED 

WATTAGE STO THERMAL OPERATIONAL 
PART RATING RESISTANCE TIME AMBIENT 

NUMBER @ RANGE CONSTANT TEMPERATURE 
l00'C RANGE 

DS 125 0.125 101039,000 34.8 ~65 to + 150 

DS 200 0.250 10 to 39,000 34.8 ~65to +150 

(RTH-22) 0.250 10 to 10,000 34.8 ~65to +150 

DS 250 0.250 10 to 39,000 54.0 ~65 to + 150 

DG 125 0.125 10 to 10,000 60.0 ~65 to + 125 (RTH-42) 

DC 125 0.125 10 to 10,000 54.0 ~65 to + 125 

DU 100 0.125 10 to 10,000 9.0 ~65 to + 125 

UNIT WATTS Ohms Sec. Max "C 

STANDARD RESISTANCE VALUES 
10 27 56 150 390 820 2200 5000 
12 33 68 180 470 tOOO 2700 5600 
15 39 82 220 500 1200 3300 6800 
18 47 100 270 560 1500 3900 8200 
22 50 120 330 680 1800 4700 10,000 
Matched pairs or other resistance values available as special devices. 

NTC THERMISTORS 

I- 1.25 ± .125 t .150 -.J .070 ± .010 
I ±.01O I.-L 
I c=J I 

.050 --II- T "" #24 AWG 
/'" Solderable 

NOTE: Lead diameter uncontrolled within this area, typical. 

DESCRIPTION: 
Rodan® Mini Sensor thermistors are small, rugged, hermetically 
sealed, glass encapsulated (00-35) devices which are especially 
useful in applications where extreme temperatures and severe en
vironmental conditions are encountered. 
Their high sensitivity makes them especially useful in applications 
such as temperature measurement, temperature control, liquid level 
indication, flow measurement and temperature compensation. 
These low cost devices exhibit excellent long term stability and re
peatability. 
Please contact the factory for additional information. 

ACCU-CURVETM INTERCHANGEABLE THERMISTORS R-T CURVE MATCHED 

DESCRIPTION EPOXY .008" DIA. TINNED COOPER L COATED I ALLOY LEADS 

Rodan's Accu-Curve thermistors are small, high quality, low cost, epoxy encapsulated, precision 
curve matched devices which are available in a variety of electrical parameters. They offer true 
interchangeability over wide temperature ranges and eliminate the need for individual circuit 
adjustments or padding. These thermistors provide highly accurate and stable temperature 
sensing capability for applications such as temperature measurement or compensation. 

SPECIFICATIONS 
Temp. Tolerance Part Resistance" Over Temp. Range Temp. Range ·C D.C." T.C."" Number @25'C (±'C) Min. 

ACC-OOI 2,252 ±0.2 0-70'C 1 10 
ACC-002 3,000 ±0.2 0-70'C 1 10 
ACC-003 5,000 ±0.2 0-70°C 1 10 
ACC-004 10,000 ±0.2 0-70°C 1 10 
ACW-005 30,000 ±0.2 0-70·C 1 10 
ACW-006 50,000 ±0,2 0-70·C 1 10 
ACW-007 100,000 ±0_2 0-70·C 1 10 

095" MAX. ~~~~~~~~~~:::::::: 
r L 3"±.125 -J 
The above device can be supplied to a wider 
range of specifications. Please contact the 
factory for requirements not listed. 
"DISSIPATION CONSTANT represents the 
amount of power required to raise the tem-
perature of a thermistor 1°C above its am-
bient, expressed in milliwatts. 
""TIME CONSTANT, expressed in seconds, 
is the time required for a thermistor dissipat-
ing zero power to change 63% of the dif-
ference between its initial temperature value 
and that of a new impressed temperature en-
vironment. 

EEM 1988 For manufacturers' sales offices, see yellow pages 8-1837 
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AMETEK RODAN DIVISION 
2905 Blue Star Street, Anaheim, CA 92806· (714) 630-0081· TWX 910-591-1684· FAX: 714-630-4131 

STANDARD PTC THERMISTORS :-:-- ~- - - - -" " 

I TYPICAL APPLICATIONS p- ': ~ , -' 

• Over-temperature Protection· Temperature Ii'- -' 
Compensation· Arc Suppression· Time De- I~:: -' - -,' 
lay· Liquid Level Sensing· Air Flow Sensing !l;; __ • Automatic Color TV Degaussing • Non-
Destructive Fusing· Self-Regulating Heaters ~.r - -
• Single Phase Motor Starting • . T:mp;,aw're f'C)'~ '. 

Flgure1 

Base Switch Maximum Dissipation 
Part Number Resistance Temp. Operating Constant 

r~)~~:f Ts('C) Voltage Dc (mW/'C) Vmax 

SL50030'1 R8·120 1.8 120 20 12 

SL50040·2RO-120 2 120 25 14 

SL40050·5RO·110 5 110 25 10 

SL35050·7R5·120 7.5 120 50 9 

SL55100·100-110 10 110 132 16 

SL25050-200-120 20 120 50 7 

SL50100-250-065 25 65 132 15 

SL401 00-500-11 0 50 110 132 12 

SL20050-1 01-040 100 40 50 6 

SL20050-101-050 100 50 50 6 

SL20050-101-060 100 60 50 6 

SL20050-101-070 100 70 50 6 

SL20050-1 0 1-080 100 80 50 6 

SL20050-101-090 100 90 50 6 

SL20050-1 0,., 00 100 100 50 6 

SL20050-10"'10 100 110 50 6 

SL30100-10"'10 100 110 132 8 

SL20050-101-120 100 120 50 6 

SL20080-251-120 250 120 150 6 

SL20100-501-120 500 120 250 6 

SL20100-102-110 1000 110 300 6 

SL20120-152-110 1500 110 350 6 

CONFIGURATIONS 
S d d "T" Optional 

BI~~~ ~M~O 0 
*Other lead lengths available (INSIDE KINK) (OUTSIDE KINK) (NO LEADS) 

The values for dis
sipation constant and 
time constant are for 
reference only. 
Mounting method 
and environmental 
conditions can affect 
these parameters. 

OVER CURRENT PROTECTORS 
The PTC over current protector is connected in series with the load 
which is to be protected. During normal operating conditions, the PTC 
remains in its low resistance state resulting in negligible attenuation to 
current flow. When a short circuit or over-current condition occurs, the 
PTC will switch into its high resistance state thereby limiting the current 
flow in the circuit to a point well below the normal operating level. When 
the fault condition is removed, the PTC will return to its low resistance 
state allowing the current flow to recover to its normal level. Ametek
Rodan Division produces over-current protectors for a whole range of 
load protection applications. 

~. ~. ~"'':l 
f 

Time Heat Reference Dimension (In.) 

Constant Capacity 

(Sec.) Hc 0 T S Lead 
(Watt-Sec.FC) Dia. (In.) 

50 .29 0.50 0.03 0.30 0.025 

50 .39 0.50 0.04 0.30 0.032 

45 .31 0.40 0.05 0.30 0.025 

40 .24 0.35 0.05 0.25 0.020 

90 1.19 0.55 0.10 0.30 0.Q25 

30 .12 0.25 0.05 0.20 0.020 

80 .98 0.50 0.10 0.30 0.025 

60 .63 0.40 0.10 0.30 0.025 

30 .08 0.20 0.05 0.20 0.020 

30 .08 0.20 0.05 0.20 0.020 

30 .08 0.20 0.05 0.20 0.020 

30 .08 0.20 0.05 0.20 0.020 

30 .08 0.20 0.05 0.20 0.020 

30 .08 0.20 0.05 0.20 0.020 

30 .08 0.20 0.05 0.20 0.020 

30 .08 0.20 0.05 0.20 0.020 

45 .35 0.30 0.10 0.25 0.020 

30 .08 0.20 0.05 0.20 0.020 

30 .13 0.20 0.08 0.20 0.020 

30 .16 0.20 0.10 0.20 0.020 

30 .16 0.20 0.10 0.20 0.020 

30 .19 0.20 0.12 0.20 0.020 

PTC SURFACE MOUNT OVERTEMPERATURE 
PROTECTORS f """""'l 0.130" 1°140" 

~_010" mm j 

~
.""---I 

..-- 'I m;" I 
0312"",010" I ~=_ 

'. - I" Q.2"RIIf 
0_156" I ~=-B·. PTCThermislOr 

0,125" Dia '" 005" EpoKYorTherm,sto'Notl0 
Extend 6oyon<,l L,ne 

TYPICAL APPLICATIONS 
• Telephone Line Fault Protection· Transformer Protection· FHP 
Motor Protection· Transistor Protection • Speaker Protection 

FEATURES 
• Fast Switching 
• No Electrical Noise 

• No Contacts 
• Automatic Operation 

• Virtually Unlimited Life • Efficient 
• Self Resetting 

Base Resistance Maximum'" Minimum"'* Switch Heat Dissipation Lead Maximum Continuous Switching Maximum Part Number Voltage Temp. Capacity Constant Dla. (In.) Dia. 
(Ohms) Tolerance (±) Current (Amps) Current (Amps) ('C) (Watt-Sec.!'C) (mW/'C) (In.) 

SP55040-1 RO-120 1 20% 15 0.60 1.30 120 .48 13 0.60 .032 

SP50040-2RO-120 2 20%~ 25 0.44 .900 120 .39 12 0.55 .032 

SP40040-3R3-120 3.3 30% 25 .300 .690 120 .25 10 0.45 .025 

SP67090-4R7-110 4.7 20% 132 .290 .650 110 1.59 16 0.70 .032 

SP40040-5RO-110 5 20% 25 .220 .500 110 .25 10 0.45 .025 

SP35050-7R5-120 7.5 30% 50 .180 .400 120 .24 8 0.40 .020 

SP55100-100-110 10 30% 132 .170 .430 110 1.19 13 0.60 .025 

SP35050-100-120 10 30% 50 .150 .350 120 .24 8 0.40 .020 

SP25050-200-120 20 30% 50 .095 .215 120 .12 6 0.30 .020 

SP35100-300-11O 30 30% 132 .075 .190 110 .48 8 0.40 .020 

SP301 00-500-11 0 50 30% 132 .055 .140 110 .35 7 0.35 .020 

SP301 00-1 01-11 0 100 30% 132 .040 .100 110 .35 7 0.35 .020 

SP20080-251-120 250 30% 150 .028 .070 120 .13 7 0.25 .020 

SP20100-50"'20 500 30% 250 .020 .050 120 .16 7 0.25 .020 

SP201 00-1 02-11 0 1000 30% 300 .012 .032 110 .16 7 0.25 .020 

SP20120-152-110 1500 30% 350 .010 .026 110 .19 7 0.25 .020 

Maximum Continuous Current (Icel-The maximum amount of current. expressed In AMPS, the PTe must be capable of passing without sWitching Into ItS high resistance s1ate. 
"Minimum Switching Currenl (Is)-The minimum amount of current, expressed in AMPS. required to swilch the PTC into its high resislance state. 
The values for minimum switching current and maximum continuous current are for reference only. Mounting method and environmental conditions can affect these parameters. 

8'1838 For manufacturers' sales offices, see yellow pages EEM 1988 
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VACUUM THERMAL CONVERTERS 
A B C 

.44 

Vacuum Thermal Converters (VTC) provide a 
simple solution to a difficult design problem. That 
problem is, economically measuring the true RMS 
value of a current independently of waveform 
and frequency. 

While VTCs have been in existence for many 
years, their work is often not understood. The basic 
structure looks like a simple incandescent light 
bulb. The outer shell is clear glass. There is a near 
total vacuum inside. The active elements are a 
heater wire with a thermocouple suspended at 
midpoint. 

Current flows through the heater wire and the 
thermocouple measures the temperature at mid
point. This midpoint temperature is proportional 

TRUE RMS MEASUREMENT 

-where the signal is periodic 
with distorted wave shapes 

-or where random wave 
shapes are present, even 
with high crest factors 

to the true RMS current through the heater wire. 
The ability to calibrate at DC and measure AC 
accurately is inherent. 

Operating range is from 0 to 65 MHz for standard 
pattern models, up to 300 MHz for UHF pattern 
and up to 1 GHz for miniature UHF pattern models. 
Miniature models are supplied in a low profile 
glass shell. 

AC 

Typical application. 
RMS - DC Converter 
Using two VTCs 

APPLICATIONS CHART 
VTCs are used as basic AC-DC transfer standards as well as other instrumentation applications including vacuum measurement. 

VTCType CurrentmA FreqMHz R/~.%· Applications 
UHF 2.5-1000 0-300 .04 General purpose 
UHF 
Matched Pairs 2.5-1000 0-300 .005 Voltmeters 
Min. UHF 2.5-1000 0-1GHz .08 Artificial squibs 
Min. UHF 
Matched Pairs 5 0-1 GHz .005 Voltmeters 
Std. Pattern 1-1000 0-65 .005 Low current models available 
Std. Pattern 
Matched Pairs H 000 0-65 .005 Voltmeters 
Low AC-DC 
Transfer error 5-100 0-65 .005 AC-DC transfer std. 
Vacuum Gages HOOO NA NA Vacuum measurement 
Open Heaters 1 k-50k 0-300 .20 High current RF 

"'--
• Best reversal error. standard Is 0.2% 

POPULAR MODELS 
Model Range Heater Resis. Couple Resis. O/CEMF Max. Over- See 

No. mA Ohms +10% Ohms +10% +12% mV load % Fig. 

S1 1.0 1750 13 7 250 A 
S4 2.0 800 12 7 250 A 
S7 5.0 90 8 7 250 A 
S9 10.0 25 8 7 250 A 
S48 5.0 180 8 20 200 A 
S50 10.0 125 8 20 200 A 
S102 5.0 125 8 10 200 A 
S104 10.0 40 4 10 200 A 
U1 5.0 90 8 7 250 B 
U1MIN 5.0 90 8 7 250 C 
U2 10.0 25 8 7 250 B 
U27 2.5 200 8 7 250 B 

_ .. _. 
Hundreds of other models available. Write or call for application assistance. 

EEM 1988 For manufacturers' sales offices. see yellow pages e·1839 



5300 THERMAL COMPONENTS 

G, Hand J Thermistors - Hybrid Chip 
FEATURES ~c-----__ 

-;.~L __ _ • Wraparound terminations 

• Allows design flexibility 
for use with hybrid circuitry 

• High-density monolithic 
ceramic construction 

• Available in 8mm tape and reel 

-......t.____.. 

/ 
/~Wy 

G, Hand J Style chips are thermistor dies with wraparound terminations for mounting 
directly to the bonding pads of a hybrid substrate. The use of low temperature 2% to 5% Style G = Palladium Silver 

5300 

silver bearing solder paste, or a suitable conductive epoxy is suggested for mounting of Style H = Silver 
G and H Styles. The J Style is suitable to use with standard soldering techniques such Style J = Platinum Palladium Silver 
as wave or vapor phase. 
10%, 5% R25 tolerance Value range is 5K to 1 Meg. n (substitute "G", "J" or "H" in part number according to terminal style required)' 

W Style Thermistors - Chip 

FEATURES 
• Top and bottom surface terminations --r--

--*-----• High-density monolithic ceramic 
construction 

• Allows design flexibility for use 
with hybrid circuitry 

~ -
w~ ./ 

>V 
/ 

/ 

W style is a thermistor die with silver conductors fired on the top and bottom surfaces. The bottom surface can be reflow 
soldered or conductive epoxied directly to a substrate bonding pad, and the top surface wire bonded to complete the 
circuit connection. 
W STYLE ±10%, ±5% R25 tolerance Value range is son to 1Meg n 

RESISTANCE vs. TEMPERATURE CONVERSION TABLES (Ratio = RT + R2S) 

TEMP. CURVE 1 CURVE 2 CURVE 4 CURVE 7 CURVE 9 
'c Ratio MT±% NTC Ratio MT+% NTC Ratio MT+% NTC Ratio MT+% NTC Ratio MT+O/O 

-55 96.44 4.5 7.4 53.40 6.3 132.15 6.0 
-50 67.06 3.9 7.2 38.99 6.1 6.2 90.49 5.0 7.5 44.13 3.9 
-40 33.66 3.3 6.7 21.45 5.5 5.8 40.16 5.3 43.92 4.2 7.0 23.98 3.3 
-30 17.70 2.6 6.2 12.27 4.8 5.4 20.64 4.3 6.5 22.26 2.9 6.7 13.52 2.6 
-20 9.712 2.1 5.8 7.278 4.0 5.1 11.03 3.5 6.1 11.73 2.7 6.2 7.891 2.1 
-10 5.534 1.5 5.5 4.459 3.2 4.7 6.119 2.6 5.7 6.418 2.1 5.9 4.754 1.5 

0 3.266 1.1 5.1 2.815 2.3 4.5 3.510 1.8 5.4 3.632 1.4 5.5 2.949 1.1 
10 1.990 0.6 4.8 1.826 1.4 4.2 2.078 1.0 5.1 2.121 0.9 5.2 1.879 0.6 
20 1.249 0.1 4.5 1.215 0.5 4.0 1.267 0.2 4.8 1.276 0.2 5.0 1.226 0.1 
25 1.000 0.0 4.4 1.000 0.0 3.8 1.000 0.0 4.7 1.000 0.0 4.8 1.000 0.0 
30 .8058 0.2 4.3 .8276 0.5 3.7 .7942 0.4 4.6 .7889 0.4 4.7 .8194 0.2 
37 .6016 0.6 4.1 .5814 1.0 4.4 .6258 0.6 
40 .5326 0.7 4.0 .5758 1.4 3.5 .5105 1.1 4.3 .5003 0.9 4.4 .5592 0.7 
50 .3602 1.1 3.8 .4086 2.3 3.3 .3359 1.8 4.1 .3249 1.5 4.2 .3893 1.1 
60 .2488 1.3 3.6 .2954 3.1 3.2 .2259 2.4 3.9 .2147 1.9 4.1 .2760 1.3 
70 .1751 1.8 3.4 .2172 4.1 3.0 .1550 2.9 3.7 .1447 2.4 3.8 .1990 1.8 
80 .1256 2.1 3.3 .1622 5.1 2.8 .1084 3.4 3.5 .09941 2.7 3.7 .1458 2.1 
90 .09164 2.3 3.1 .1229 5.5 2.7 .0771 3.9 3.3 .06949 3.2 3.5 .1084 2.3 

100 .06792 2.6 2.9 .09446 6.7 2.6 .0557 4.4 3.2 .04938 3.6 3.3 .08168 2.6 
110 .05108 2.7 2.8 .07350 7.4 2.4 .0408 4.9 3.0 .03564 4.0 3.2 .06235 2.7 
120 .03894 3.2 2.7 .05788 8.5 2.3 .0303 5.3 2.9 .02610 4.4 3.0 .04818 3.2 
125 .03416 3.3 2.6 .05158 8.7 2.3 .0263 5.5 2.9 .02246 4.5 3.0 .04253 3.3 
130 .03006 3.4 2.5 .04609 8.9 2.2 .0228 5.7 2.8 .01939 4.7 2.9 .03764 3.4 
149 .02348 3.7 2.4 .03708 9.7 2.1 .0173 6.0 2.7 .01459 5.0 2.8 :02972 3.7 
150 .01854 .03012 .0133 .0111 .02370 

For complete information, write or phone 
DALE ELECTRONICS, INC., Box 26728, EI Paso, TX 79926' Phone 915-592-3253 

NTC 

5.9 
5.6 
5.2 
4.9 
4.6 
4.4 
4.2 
4.0 
3.9 
3.8 
3.7 
3.5 
3.4 
3.2 
3.1 
2.9 
2.8 
2.6 
2.5 

2.4 
2.3 
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~AL~ INTERCHANGEABLE CURVE TRACKING 
~ ___ ~ AND POINT MATCHED THERMISTORS 

Interchangeable curve tracking thermistors 
are "curve matched" to desired temperature tolerances 
over selected temperature ranges. They allow com
ponent standardization and can reduce cost associated 
with assembly because they are "interchangeable" to 
within the tolerance and temperature range specified 
without re-calibration. They are ideally suited for use in 
microcomputer measurement and control circuits. The 
temperature tolerance corresponds to a resistance 

tolerance based on the temperature coefficient at each 
temperature point within the specified range. Standard 
temperature tolerance and ranges are listed below, 
along with the available styles and resistances. 
To specify, add the appropriate suffix from the follow
ing table to the part number. 
Example: 1M1002-B3 = Curve 1, 10K@ 25°C, 

interchangeable to ±.soC from 0° to 70°C. 

TEMP. RANGE O°Cto +70"C -20°C to +SO"C O°C to + 100°C +20°C to +90°C O°Cto +SO"C 

TEMP. TOLERANCE ±l°C ±.SoC ±.2°C ±l°C 

CURVE 
PART NUMBER SUFFIX -A3 -B3 -C3 -A2 

NUMBER 'R2S0 STYLES 

2252 M,T X X X X 
3000 C,T X X X X 

1 5000 M,F,T X X X 
10,000 M,F,T X X X 
20,000 M,T X X X 
30,000 M X X X 

2 1000 M X 

30,000 M,T X X X 
4 50,000 M,T X X X 

100,000 M,T X X X 

30,000 M,T X X X 
8 50,000 M,T X X X 

100,000 M,T X X X 

10,000 M,T X X X 
9 20,000 M X X X 

30,000 F X X X 

x = Available. Popular Values - contact factory for other values. 

, = Standard R25 Values (25° resistance) 

Point Matched Thermistors 

±.SoC 

-B2 

X 
X 

X 

±l°C ±.SoC ±.2°C ±l°C ±.SoC ±.2°C ±l°C ±.SoC ±.2°C 

-A4 -B4 -C4 -AS -BS -CS -A8 -B8 -C8 

X X X X X 
X X X X X 
X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 

X X 

X X X X X X X X 
X X X X X X X X 
X X X X X X X X 

X X X X X X X 
X X X X X X X 
X X X X X X X 

X X X X X X 
X X X X X X 
X X X X X X 

5300 

are available for applications which require a specific 
resistance value matched to a specific temperature 
point. (Example: 10,0000 ±2% at 80°C). They are useful 
for applications which require temperature monitoring at 

a critical temperature point to control, measure, or shut
down. Consult factory with requirements. Note: All 
thermistors listed in this catalog are point-matched 
thermistors at 25°C. (X Styles at 70°C) 

EEM 1988 

SENSOR ASSEMBLIES AVAILABLE TO MEET STANDARD AND CUSTOM REQUIREMENTS 

Note: For complete specifications on these and all models in the Dale Thermistor Line, 
write or call for your copy of the Dale Thermistor Catalog. 

For complete information, write or phone 
DALE ELECTRONICS. INC .• Box 26728, EI Paso, TX 79926· Phone 915-592-3253 

For manufacturers' sales offices, see yellow pages e-1841 



Thermal Conductivity, 
Material J/ (m.KJ 

Diamond 658 
BeO 167 
Graphite 117-200 
Bonded SiC 42 
MgO 42 
AI20 3 33 
TiC 33 
BN 28 
Mullite 6.3 
Titania 3.3-4.2 
Porcelain 1.7 
Fused silica glass 1.5 
Soda-lime glass 0.8 
Cast epoxies 0.17- 1.3 
Wood 0.5-2.5 
Melamines 0.3-0.7 
Mica 0.3-0.7 
Phenolics (molded) O. J 7-0.67 
Polyethylenes 0.33 
Nylons 0.17-0.25 
TFE fluorocarbons 0.25 
Elastomers 0.08-0.17 
Foams 0.003-0.04 
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•••• m·wA3:t; •• Elmwood thermostats are precision·engineered for quick, reliable response in high 
limit or control applications. Many meet military specifications, as well as U.L., C.S.A. 
and European requirements. Exposures are from - 65°F to + 550°F, ratings to 25 
Amps, with narrow or wide differentials as required. A variety of brackets and 
terminals are available, as well as custom packaging. Write or phone for complete 
catalog. ~~I 
Main Office and Plant: For fast service on prototypes 

and thermocouples call our 
precision sales department at 
(401) 727-1300. 

500 Narragansett Park Drive, Pawtucket, At 02861, Tel {401j 727-1300, TOLL-FREE: '·BOD-ELMWOOD. 
Telex: 681-4066. FAX: 1 (401) 728-5390 
European Office and Plant 
Elmwood Sensors, ltd., North Shields, Tyne & Wear NE29 8SA England, Phone: (063) 25-82821. Telex: 53284 

SUB-MINIATURE SNAP-ACTION THERMOSTATS 

RESISTIVE RANGE TOLERANCE DIFFERENTIAL LISTINGS APPLICATIONS 
ELECTRICAL SET POINT NARROWEST NARROWEST I AGENCY I TYPICAL 

DESCRIPTION RATING INCLUDING TOL ALLOWABLE AVAILABLE 

3100/3106 
3100 - 20' to 500'F ±3'F 6'F Max UL High·temp control for copy 

7A-30VDC machines. computers, 
Welded hermetic 3A-240VAC - 2B.B9' to ± 1.7'F 3.3'C Max CSA aircraft, electronic controls. 
construction. 3106 260'C 3106 for' 'Dry Circuit" 

. 5A-50VDC applications . 

.IA-120VAC 

3150/3156 
Similart03100 3150 - 20' to 350'F ±3'F 6'F Max Copy machines, computers, 
except low 6A-120VAC UL aircraft, electronic controls. 
Silhouette 1.5A-240VAC - 2B.89' to ±IPF 3.3'C Max CSA where space is critical. 
301" max. design 3156 177'C 3156 for "Dry Circuit" 

. 5A-50VDC applications . 

.IA-120VAC 

Hermetically sealed, 
125VA-24VAC 20'F to 480'F ±9'F 18'F UL 

Running overtemperature 
all welded construction protection for AC & DC motors. 
Long life. -5'Ct0250'C ±5'C WC CSA Onwinding mount. 

Hermetically sealed, lAmp 
5'F 

PC board mounted protection 
TO-5 case, with 2SV AC/DC 35'C to 105'C ±5'C for power supply boards, 
contacts for logic level. 5MA 5VDC Stand. logic boards, etc. 

Custom package Consult O'Ft0400'F ±4'F lO'F Max 
Aircraft bleed air duct sensing, 
hydraulic oil temp control, liquid 

housings Factory -IS'C to 204'C ±2.2'C 5.6'C Max bath control. heater control. 

3001 Computer, copy machines, 
Non·hermetlc phenolic 6A-120VAC 0' to 335'F ±4'F S'F Max UL, telecommunications equipment. 
and metal housing 3A-240VAC 17.S' to ±2.2'C 4.4'C Max CSA 

16B.3'C 3004 meets European 

3004 spacing requlfements. 
BA-120VAC GSA 
4A-250VAC Int'I 

Power supplies. communication, 
Non·hermetic 15AMP-120VAC 32' F to 500'F ±5'F 20'F UL, medical equipment, computers 
"C" models have high 10AMP-240VAC O'C to 260'C ±3'G II'C CSA where high amp loads are present. 
temperature base 10 AMP-277VAC Int'I 3455R/RG is used where increased 
material spacing for international req's 

are needed. 

Non·hermetic manual 
reset. Will not recycle 15AMP-120VAG 125' to 500'F ±S'F Man. reset UL, Where manual reset is required. 
automatically at room 10AMP-240VAG 0' to 260'G ±5'C (auto reset GSA 3455RM/345 GM meet increased 
temperature. CM model below 40'F Int'l spacing for Int'l 
for high temp 4.44'C) requirements. 

TCO/MTP UL, 

_··_· .. ~e~ Non-eutectic, non· TCO 162' t0464'F GSA Electnc heaters, table·top 
resettable thermal fuse 25A-240VAC 72' to 240'C +O'C Int'l appliances, small motors and 
which protects equip· -4'G N/A 

transformers. SpeCial MTP 162' to 306'F UL, ment from hazardous 5A-120VAC 72' to 152'C configuration avail. 
temp conditions CSA 

3/4" DISC THERMOSTATS 

RESISTIVE RANGE TOLERANCE DIFFERENTIAL LISTINGS APPLICATIONS I 
ELECTRICAL I SET POINT I NARROWEST I NARROWEST I AGENCY I TYPtCAL 

OESCRIPTION RATING tNCLUDING TOL ALLOWABLE AVAtLABLE 

3/4" Non·hermetic 
automatic reset device. 
2570 series used for 
Defrost applications. 

2500 
O'Ft0350'F 

25A-240VAC -18'C to 1 

2570 
10A-120VAC -20'Ft0221'F 
5A-240VAC - 29'C to 105'C 

UL, Electnc heaters, clothes dryers, 
CSA wood stoves. 2570 Series is design· 

ed for refrigerators, freezers, HVAC 
and food dispensing applications 

5300 

EEM 1988 For manufacturers' sales offices, see yellow pages 8-1843 
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ELMWOOD §lEDI-TEM~ 
3455RC THERMOSTAT . 

• Electrical rating to 15AMP 120VAC 
resistive . 

• Environmental exposure 0° to 500°F 
(-18° to 288°C). 

• UL, CSA, European Approval Agency listings. 
• Single contact (SPST). 
• Pre-set and tarnperproof. 
• Shipped from stock. 

Applications: Copy machines, power supplies, telecommunications, ovens. 

OPEN TOLER CWSE TOLER PART 
TEMP OF (+/-)°F TEMP OF (+ 1-) OF NUMBER 

65 5 30 8 3455RC-100-220 

75 5 40 8 3455RC-100-221 

85 5 55 8 3455RC-100-222 

95 5 65 8 3455RC-100-223 

105 5 75 8 3455RC-100-224 

115 5 85 8 3455RC-100-225 

125 5 95 8 3455RC-100-226 

135 5 105 8 3455RC-100-227 

145 5 115 8 3455RC-100-228 

155 5 125 8 3455RC-100-229 

165 5 135 8 3455RC-100-230 

175 5 145 8 3455RC-100-231 

185 5 155 8 3455RC-100-232 

195 5 165 8 3455RC-100-233 

205 6 175 8 3455RC-100-234 

215 6 185 8 3455RC-100-235 

225 6 195 8 3455RC-100-236 

235 6 205 8 3455RC-100-237 

245 6 215 8 3455RC-100-238 

255 7 225 8 3455RC-100-239 

275 7 245 8 3455RC-100-240 

295 7 265 8 3455RC-100-241 

315 10 275 15 3455RC-100-242 

The 3455RC utilizes a patented metal sleeve insert
rivet construction with increased clearance which is 
listedby all major European approval agencies, fea-
turing a high density base. 

Elmwood Sensors Inc., 500 Narragansett Park Drive, 
Pawtucket, RI 02861 USA FAX: 1 (401) 728-5390 

CWSE TOLER CWSE TOLER PART 
TEMP of (+1-) of TEMP OF ( + 1-) OF NUMBER 

70 8 35 5 3455RC-100-243 

90 8 60 5 3455RC-100-244 

110 8 80 5 3455RC-100-245 

130 8 100 5 3455RC-100-246 

150 8 120 5 3455RC-100-247 

170 8 140 5 3455RC-100-248 

190 8 160 5 3455RC-100-249 

210 8 180 6 3455RC-100-250 

230 8 200 6 3455RC-100-251 

T146 
Horiz. Q.C., .250 in 6.35 mm .067 in 

Hole 
30.S0mm 

000 B2038 

~17mm-

~1.270m~ 
Moveable Bracket 

.937 in 

~ , .. m] 
-'"~~J 32.26mm 

.6Jlin _20in::8~ 17.55mm -E- . 
. 51 mm 3455RC 11.9 mm MAX. __ 1_- ' ~ REF. i , 
----r- 3:1~O~~ Dia.:. Hole 2 Places 

RATINGS-RESISTIVE 

CATALOG ELECTRICAL 
TYPE CYCLES 

120VAC 240VAC 277VAC 

100,000 15 AMP 10 AMP 10AMP 

3455RC 100,000 4.4 FLA 26.4 LRA 2.2 FLA 13.2 LRA -
6,000 5.8 FLA 34.8 LRA 2.9 FLA 17.4 LRA -
6,000 125 VA 

FLA: FUll Load Amps 

.. __ m·l'mi*l. 

E~I 

125 VA -

LRA: Locked Rotor Amps 

Toll Free: 
1-800-ELMWOOD 

(1-800-356-9663) 
European Division: Elmwood Sensors, Ltd., England/Telex: 53284. Ask for: RED! TEMP. 

5300 
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ELMWOOD alEDI-TEM~ 
3100 SPST THERMOSrAT. 

• Hermetically Sealed . 
• Environmental Exposure - 80° to 550°F 
(- 62° to 288°C). 

• U.L. Listings. • Single contact (SPST). 
• Pre-set and Tamperproof. 
• Shipped from stock. 
Applications: Computers, medical electronics, power supplies, industrial controls, test equipment. 

OPEN TOLER CLOSE TOLER PART 
TEMP of (+/-) OF TEMP of (+/-) OF NUMBER 

40 5 20 5 3100U-3-1431 

50 5 30 5 3100 U -3-1432 

60 5 40 5 3100U-3-1433 

70 5 50 5 3100U-3-1434 

80 5 60 5 3100U-3-1435 

90 5 70 5 3100U-3-1436 

100 5 80 5 3100U-3-1437 

110 5 90 5 3100U-3-1438 

120 5 100 5 3100U-3-1439 

130 5 110 5 3100U-3-1440 

140 5 120 5 3100U-3-1441 

150 5 130 5 3100U-3-1442 

160 5 140 5 3100U-3-1443 

170 5 150 5 3100U-3-1444 

180 5 160 5 3100U-3-1445 

190 5 170 5 3100U'3-1446 

200 5 180 5 3100U-3-1447 

210 8 185 6 3100U-3-1448 

220 8 195 6 3100U-3-1449 

230 8 205 6 3100U-3-1450 

240 8 215 6 3100U-3-1451 

250 8 225 6 3100U-3-1452 

RATINGS-RESISTIVE 

LIFE CYCLES 30VAC/DC 120VAC 240VAC 

5,000 7.0AMPS 6.0AMPS 3.0AMPS 
10,000 6.5AMPS 5.0AMPS 2.5 AMPS 
25,000 6.0 AMPS 4.0AMPS 2.0AMPS 
50,000 5.5 AMPS 3.0 AMPS 1.5 AMPS 

100,000 5.0 AMPS 2.0 AMPS 1.0 AMPS 

The 3100 thermostat IS a smgle-pole, smgle-throw sWItch actIvated 
by a snap-action bi-metal disc. Temperature calibrations are preset 
at the factory, and each unit is 100% thermally and mechanically 
inspected. It is available to open or close on temperature rise. The 
case is laser welded to form a hermetically sealed steel housing, 
with glass-to-metal seal at the terminal junction. 

Elmwood Sensors Inc., 500 Narragansett Park Drive, 
Pawtucket, RI 02861 USA FAX: 1 (401) 728-5390 

CLOSE TOLER OPEN TOLER PART 
TEMP OF (+/-)OF TEMP OF (+/-) OF NUMBER 

40 5 20 5 3100U-3-1453 

50 5 30 5 3100U-3-1454 

60 5 40 5 3100U-3-1455 

80 5 60 5 3100U-3-1456 

100 5 80 5 3100U-3-1457 

120 5 100 5 3100U-3-1458 

140 5 120 5 3100U-3-1459 

160 5 140 5 3100U-3-1460 

180 5 160 5 3100U-3-1461 

200 5 180 5 3100U-3-1462 

220 6 195 8 3100U-3-1463 

T116 .156 in 
3.96mm 

".~ 29.97mm 

~~~. ~'i"li~. 6.35mm 
.605 in •• 4-

15.37mm T 
Max. + ~O'630in 
* .234 in .078 in 

T -+ '16.0; mm 

5.94 mm 1.98 mm 
Max. Dia. Hole .140 in 

.350 in 
8.93mm 

3.56mm 
Dia. B209 

trL5=t 
.290 in .380 in 

7.36mm 9.72mm 
Max. 

V.L. RATINGS 

LIFE CYCLES I20VAC 

6,000 6.0 AMPS 
6,000 1110 H.P. 

100,000 3.0 AMPS 

..... 1:,.y;·'3i*'. 

E~I 

Max. 

240VAC 

1.15AMPS 
-
-

Toll Free: 
1-800-ELMWOOD 

(1-800-356-9663 ) 
Ask for: RED! TEMP. 

European Division: Elmwood Sensors, Ltd., EnglandfThlex: 53284. 

5300 
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5300 THERMAL COMPONENTS 

NTC and PTC 

THERMISTORS 
• UNI-CHIPSERIES • BEAD SERIES • THERMISTOR PROBE ASSEMBLIES • 

• DISC SERIES· PTC THERMISTORS • 

STANDARD 
NTC/PTC THERMISTORS 

PRODUCTS 

Uni-Chip Series 
• Surface Mounted, End-Banded 
• Without Leads 
• Uninsulated Leads 

• Insulated Leads 
• Series I Glass Encapsulated 
• Series \I Glass Encapsulated, 

Interchangeable 

• MINI-UNI-CHIP 
Glass Encapsulated Series 

• UNI-CURVE® Interchangeable, 
R-T Curve-Matched 

• LTN® 
Linear Thermistor Networks 

• MICRO-MINI CHIP 
• MICRO-MINI CHIP 

Medical Grade, Interchangeable 

• OTHER AVAILABLE 
Uni-Chip Thermistors 

PTC Thermistors 
• STD. and MINI-POSI-CHIP SERIES, 

Glass Encapsulated, Silicon Based 

• CERAMIC BASED PTC THERMISTORS for 
Switching, Current Limiting, Heating and 
Measurement and Control Applications 

Bead Series 
• SMALL BEADS 
• E-I MATCHED BEADS 
• STANDARD BEADS 

• GLASS PROBES 
• ISO-CURVE® 

Interchangeable Glass Probes & Beads 

• OTHER AVAILABLE 
BEAD THERMISTORS 

• MID-TEMP. (200°C TO 600°C) 
• MICRO-MINI PROBES 
• SUB-MINI PROBES 

Disc Series 
• DISCS 0.1 TO 0.3" DIA. 
• OTHER AVAILABLE 

DISC THERMISTORS 
0.4" DIA. DISCS 

Thermistor Probe Assemblies 
SURFACE, IMMERSION, GAS! AIR, 
OVEN PROBES, GENERAL PURPOSE 
AND SPECIAL MEDICAL SENSORS. 

......0 0 .40 80 120 150 
UNI-CURVE® INTERCHANGEABLE, 

R-T, CURVE MATCHED 

~·r 

_ •. for additional information, Contact: 

~~K!!!L ELECTRONICS ~ ::::::an 
450 Fortune Boulevard, Milford, MA 01757 "'"w"''',,'''"''', .. ,,"' 

8·1846 For manufacturers' sales offices, see yellow pages 

GLASS PROBES 

• TELEPHONE (617) 478·5255 
• TELEX 299550 
• FAX ~617). 473·6035 

EEM 1988 
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CARBON COMPANY 

NTC (Negative Temperature 

I ~ Coefficient) thermistors 

:: temperature increases. Their 
:~~~_ decrease in resistance as 

maximum operating temperature 
is 1250 C. Zero-power resistance 

TEMPERATURE values at 250 C range from 100 to 
250K 0 ; other values upon 

request. Disc thermistors are available with various 
coatings, lead styles, and resistance tolerances. 
Contact Keystone Thermistor Engineering or write 
for catalog T787. 

o 

Keystone Thermistors are distributed by 
Allied Electronics 1·800·228·6705 Newark Electronics 
SIN·TEC Electronics 1·800·526·5960 Hi·Cor (West Coast) 

(In N.J.) 201·996-4093 Digi·Key Corp. 

312·638·4411 
415·368·5087 

1·800·344·4539 

DISC TYPE THERMISTORS 
WITH CROSSED LEADS 

Ro@ Dissipation Tamp. C .. 1. 
KCC TYPE 2SOC A B D Con.t.nt Tol. C Re.I.t.t @25°C 

Ill) ~% lin.) /In.) /In.) IAWG) ImW/oC) Ratio 1%/oC) 
RllOO4·65.6-59·01 100 20 0.110 0.120 0.100 26 2.5 5.6 ·3.42 
Rll003·312·73·01 500 10 0.110 0.110 0.100 26 2.5 6.9 ·3.83 

RL1007·624·73·01 1,000 10 0.110 0.150 0.100 26 2.8 6.9 ·3.83 

Rll003-1157·95·01 2.000 10 0.110 0.110 0.100 26 2.8 9.2 ·4.4f-

RL1003·1746·97·Dl 3,000 10 0.110 0.110 0100 26 2.5 91 ·4.40 
RllOO4·2910·97·01 5,000 10 0.110 0.120 0.100 26 2.5 9.1 -4.40 

Rll009-5820·97·01 10,000 10 0.110 0.170 0.100 26 3.0 9.1 ·4.40 

Rll005·S744·103·01 10,000 10 0.110 0130 0.100 26 2.5 9.6 ·4.49 

Rll007·13.8K·120·01 25,000 10 0.110 0.150 0.100 26 2.8 11.4 ·4.84 

Rll003·26.7K·140·01 50,000 10 0.110 0.110 0.100 26 2.5 12.9 ·5.08 
Rll000-S3.4K·140·01 100,000 10 0.110 0.140 0.100 26 2.7 12.9 ·5.08 
RL1004·104.7K·15S·Dl 200,000 10 0110 0.120 0.100 26 2.5 13.8 ·5.23 

Rll006·135.2K·138·Dl 250,000 10 0.110 0.140 0.100 26 2.7 12.1 -4.96 

Rl2004·16.4·S9·01 25 20 0.220 0.130 0.156 24 6.5 5.6 ·3.42 

Rl2007·32.8·59·01 50 20 0.220 0.160 0.156 24 6.5 5.6 ·3.42 

Rl2003·62.4·73·Dl 100 10 0.220 0.120 0.156 24 6.5 6.9 ·3.83 

Rl2000-12S·73·01 200 10 0.220 0.150 0.156 24 6.5 6.9 ·3.83 

R l2008·187· 73·0 1 300 10 0.220 0.170 0.156 24 6.5 6.9 ·3.83 

Rl2003·289·95·Dl 500 10 0.220 0.120 0.156 24 6.0 9.2 ·4.43 

Rl2004-S82·97·01 1.000 10 0.220 0.130 0.156 24 6.5 9.1 -4.40 

Rl2007·1164·97·Dl 2,000 10 0.220 0.160 0.156 24 6.5 9.1 ·4.40 

Rl2000-1600·103·Dl 2.786 10 0.220 0.150 0.156 24 6.5 9.6 ·4.49 

Rl2005-2203·120·01 4.000 10 0.220 0.140 0.156 24 6.5 11.4 -4.84 

Rl2000-2753·120·Dl 5,000 10 0.220 0.150 0.156 24 6.5 11.4 -4.84 

Rl2012·5506·120·01 10,000 10 0.220 0.210 0.156 24 7.2 11.4 ·4.84'-

Rl2000-13.3K·140·01 25,000 10 0.220 0.150 0.156 24 6.5 12.9 ·5.08 

Rl200S·27K·138·01 50,000 10 0.220 0.140 0.156 24 6.5 12.1 ·4.96 

Rl2008-S2.3K·15S·01 100,000 10 0.220 0.170 0.156 24 6.5 13.8 ·5.23 

Rl3004·6.S6·S9·01 10 20 0.320 0130 0.250 24 7.0 5.6 ·3.42 

Rl3504·31.2·73·Dl 50 10 0370 0.130 0.250 24 75 6.9 ·3.83 

Rl3000-59.4·85·01 100 10 0.320 0.150 0.250 24 7.2 8.4 -4.23 

Rl3004·144·95·Dl 250 10 0.320 0.130 0.250 24 7.0 9.2 ·4.43 

Rl3004·291·97·Dl 500 10 0.320 0.130 0.250 24 7.0 9.1 ·4.40 

Rl3005-574·103·Dl 1,000 10 0.320 0.130 0.250 24 7.0 9.6 ·4.49 

tResistance Ratio: Ratio of zero·power resistance @O°Cto zero· power resistance @SO°C 

INRUSH CURRENT LIMITERS ---------
,--0)--'1-~ 300V 

DC 

The circuit diagram above displays a typical way to 
limit inrush current. 

Protection against extremely high peak inrush cur
rent, especially in AC/DC switching power supp
lies, is now available with Keystone Inrush Current 
Limiters. These special NTC thermistors effectively 
control surge currents because the thermal time 
constant of the current limiter is longer than the 
electrical time constant (RC) of the thermistor and 
the capacitor. 

All inrush current limiters are insulated with a pro
tective coating. 

\Kelfstone CARBON COMPANY 

Thermistor Division, Sf. Marys, PA 15857 
814-781-1591- Telex 91-4517 - FAX 814-781-7648 

R@25C Max: Steady Nominal A B C 0 
Type + 25% State Current Resistance @ max. max. ref. (AWG) 

(0) (amps) Imax (!I) (in.) (in.) (in.) 

CL·l0 0.7 12 003 0.770 0.220 0.328 18 

Cl·20 1.3 8 0.04 0.550 0.210 0.328 18 

CL-30 2.5 8 0.06 0.770 0.220 0328 18 

CLAO 5 6 0.11 0.770 0.220 0.328 18 

Cl·50 7 5 0.16 0.770 0.260 0.328 18 

Cl·60 10 5 018 0.770 0.220 0.328 18 

CL·70 16 4 027 0.770 0.220 0.328 18 

CL·80 47 3 0.49 0.770 0.220 0.328 18 

CL·90 120 2 118 0.930 0.220 0.328 18 

Cl·l00 0.5 16 002 0.930 0.220 0.328 18 

Cl·l10 10 32 018 0.400 0.170 0.250 24 

Cl·120 10 1.7 0.34 0.400 0.170 0.250 24 

Cl·130 50 16 076 0.450 0.170 0250 24 

Cl·140 50 1.1 0.89 0.450 0.170 0250 24 

Cl·150 5 4.7 0.11 0.550 0.180 0.328 22 

CL·160 5 2.8 0.20 0.550 0.180 0328 22 

Cl·170 16 27 0.33 0.550 0.180 0.328 22 

Cl·180 16 1.7 049 0.550 0.180 0.328 22 

Cl·190 25 2.4 0.41 0.550 0.180 0328 22 

Cl·200 25 1.7 0.49 0,550 0.180 0.328 22 

"These values are suggested maximums based upon a 25° C ambient. no airflow 
environment with the thermistor mounted 'I,' from the circuit board. 
Contact Keystone Engineering to discuss Iss ratings with air flow. 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1847 
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CARBON COMPANY 

THERMAL COMPONENTS 

GLASS ENCAPSULATED 
THERMISTORS 

5300 

STYLE I I 
rAWG 24 + 

j:-". -l-~' Ff::j ===.~I O~Ot~5'maX.dla 
Keystone glass encapsulated NTC thermistors are tiny pellets of thermistor material hermet
ically sealed in glass bodies with a controlled amount of selected atmosphere. The hermetic 
seal makes these parts extremely stable in applications up to 204°C (400°F). 

RESISTANCEITEMPERATURE CHARACTERISTICS 

Temp. Coef. 12:~;~;0=S Ro@25°C @25°C 

Temperature Range: -50°C to +204°C Time Constant: 3 sec. 
Dissipation Constant: 2.0 mW 1°C Tolerance: ± 10% @ 250C 

Type 0 ('Yo/"C) Material 
AL0300S-S24-73-G1 1K -3.83 GE73 
AL0300S·1248-73·G1 2K -3.83 GE73 
AL03006-1847-76-G1 3K -3.85 GE7S 

STYLE II (SURFACE MOUNT) AL0300S-24S3-7S-G1 4K -3.85 GE7S 
AL0300S·3079·7S·G1 SK -3.85 GE7S 

rr ~;g: =T1-
L.. 102" --' 016" -022" 
,- 098" I 

AL0300S·5818·97·G1 10K -4.41 GE97A 
AL0300S-11.7K·98·G1 20K -4.34 GE98 
AL0300S·17.53K-98-G1 30K -4.34 GE98 

rr--l1l GLASS ~ 

AL0300S-29.1K-97-G1 SOK -4.32 GE978 
AL0300S·58.2K·97·G1 100K -4.32 GE978 
AL0300S-110K·130·G1 200K -4.84 GE130 
AL0300S·2S9.8K·138·G1 SOOK -4.99 GE138 

DUM MET CONTACTS (2) AL0300S·S3SK·14S·G1 1M -S.07 GE145 
NOTE- FDA Kec TYPE FOR STYLE 11 DElETE AL PREFIX AND ADO G100 SUFFIX AL03006·2.6M·164·G1 SM -5.26 GE164 

PTC SURFACE-MOUNT OVERTEMPERATURE PROTECTORS 
Positive Temperature Coefficient (PTC) thermistors - act as solid
state switches. A typical application of these surface mount units 
is to prevent destruction of a power transistor. 

The PTC Sensor is mechanically mounted to the power transistor 
package. The PTC thermistor measures the surface temperature 
of the transistor. When the temperature of the transistor case 
reaches a critical pOint, the PTC switches and turns off the drive cir
cuitry for the transistor. This action prevents its destruction. Then, 
as the transistor cools, so does the thermistor, automatically reset
ting itself to once again guard the power transistor. 

Specifications 
1. Resistance @ 25°C: 100n ± 30% (70n- 130n). 
2. Transition temperature per table is defined as the temperature 

at which the measured resistance is two times the minimum 
resistance. 

3. Maximum voltage that can be applied to the device in DC or 60Hz 
sinusoidal wave form AC is 30 volts. 

4. Maximum operating temperature 140°C. 
5. Dielectric withstand between PTC element and aluminum tab is 

50VDC min. 
6. Basic construction: .200" dia. x .060" thk. PTC disc with radial 

leads attached to an anodized aluminum tab. 
7. Physical design - per drawing. 
8. Optional resistance values, switch temperatures and physical 

designs are available upon request. 

Keystone also manufactures: 

Thermistor Probes • Linistor® 
Assemblies • Glass Beads • Glass 
Probes • Rod-type, Surface-mount, 
Hi.:remp, Cryogenic and Precision 
Thermistors 

Phone for information. 

PTC SURFACE TEMPERATURE SENSORS 

Type Number 

RL200S·100-30·30·PT1 

RL200S-100·40·30-PT1 

RL2006-100·50-30-PT1 

RL2006-100·S0·30-PT1 

RL200S-100-70-30-PT1 

RL2006-100-80-30-PT1 

RL200S-100·90-30-PT1 

RL2006-100-100·30-PT1 

RL2006-100-110-30-PT1 

RL2006-100-120-30-PT1 

0.125" Dia. 
(0.155" Dia. and Other Hole Sizes 
Are Also Available) 

Transition Temp. "C (Ref.) 

30 

40 

50 
SO 

70 

80 

90 

100 

110 

120 

0.156" Ref. 

~--, 

2 Leads 
Tinned Copper 

AWG #24 (0.020" Dia.) 

,-----,=====r== ~/ 
0.250.1 max. I k: ====:=/ 
1flrTi--,!--J---~~--~ 

~ PTC Thermistor Epoxied to Tab 
0.050" ± .007" 

Anodized Aluminum Tab 
Color: Red 

\Keflstone CARBON COMPANY 

Thermistor Division, Sf. Marys, PA 15857 
814-781-1591- Telex 91-4517 - FAX 814-781-7648 

8-1848 For manufacturers' sales offices, see yellow pages EEM 1988 
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CARBON COMPANY 

PTC - POSITIVE TEMPERATURE 
COEFFICIENT THERMISTORS 

Positive Tem
perature Coef
ficient (PTC) 
thermistors are 

TRANSITION characterized 

ITEMPERATURE by an extremely 
___ --", large resist-

L-----T-E-M-PE~R~A-TU-R-E---- ancechangein 
a small temper

ature span. The figure at left depicts a gen
eralized resistance temperature plot for a 
PTC. The temperature at which the resist
ance begins to increase rapidly is referred to 
as the transition temperature. This point can 
be changed from below 00 C to above 1600 C. 

TYPICAL PTC APPLICATIONS 
• Automatic Color TV Degaussing • Air 
Flow Measurement. Non-Destructive 
Fuse. Single Phase Motor Starting. 
Liquid Level Sensing. Combination 

Heater-Thermostat. Arc Suppression. 
Time Delay Fusing. 

For detailed application notes, write for 
Catalog T7B7. 

Operating 
Transition Dissipationt Timet 

Voltage Ro '3>2SoC Temperature Reference Dimensions (In.) Constant Constant Fig. 

VOP 
±30% TTR d T No. 

Type Number (Q) (0C) A B C 0 E (mW/°C) (Sec.) 

RL5505·1-120-12-PTO 1 120 0.55 0.05 1.5 0.33 0.032 14.0 50 A 
12 RL5305-2-120-12-PTO 2 120 0.53 O.OS 1.5 0.33 0.032 14.0 50 A 

RL3005-10-120-12-PTO 10 120 0.30 0.05 1.5 0.25 0.020 7.0 35 A 
RL30OS-25-120-12-PTO 25 120 0.30 0.06 1.5 0.25 0.020 7.0 35 A 

20 RL5505-2.S-120-20-PTO 2.5 120 0.55 0.05 1.5 0.33 0.032 14.0 50 A 
RL5505-5-120-20-PTO 5.0 120 0.55 0.05 1.5 0.33 0.032 14.0 50 A 
RL3006-20-120-25-PTO 20 120 0.30 0.06 1.5 0.25 0.025 7.0 35 A 
RL3006-50-30-25-PTO 50 30 0.30 0.06 1.5 0.25 0.020 7.0 35 A 
RL3006-50-40-25-PTO 50 40 0.30 0.06 1.5 0.25 0.020 7.0 35 A 
RL3006-50-50-25-PTO 50 50 0.30 0.06 1.5 0.25 0.020 7.0 35 A 
RL3006-50-60-25-PTO 50 60 0.30 0.06 1.5 0.25 0.020 7.0 35 A 

25 RL3006-50-70-25-PTO 50 70 0.30 0.06 1.5 0.25 0.020 7.0 35 A 
RL3008·50-8Q·25-PTO 50 80 0.30 0.06 1.5 0.25 0.020 7.0 35 A 
RL3006-50-90-25-PTO 50 90 0.30 0.06 1.5 0.25 0.020 7.0 35 A 
RL3006-50-100-25-PTO 50 100 0.30 0.06 1.5 0.25 0.020 7.0 35 A 
RL3006-50-110-2S-PTO 50 110 0.30 0.06 1.5 0.25 0.020 7.0 35 A 
RL3006-50-120-25-PTO 50 120 0.30 0.06 1.5 0.25 0.020 7.0 35 A 
RL5506-5-65-50-PTO 5 65 0.55 0.06 1.5 0.33 0.032 14.0 50 A 
ALS506-1 0-11 (l-50-PTO 10 110 0.55 0.06 1.5 0.33 0.032 14.0 50 A 

50 RLSS10-20-110-50·PTO 20 110 0.55 0.10 1.5 0.33 0.032 15.0 80 A 
RL4010-50-110-50-PTO 50 110 0.40 0.10 1.5 0.33 0.025 12.0 60 A 
RL7510-10-120-120-PTO 10 120 0.75 0.10 1.5 0.33 0.020 20.0 90 A 

120 RL6010-20-120-120-PTO 20 120 0.60 0.10 1.5 0.33 0.032 18.0 90 A 
RL5510-25-65-120-PTO 25 65 0.55 0.10 0.5 0.33 0.025 15.0 90 B 
RL4510-50-120-120-PTO 50 120 OA5 0.10 1.5 0.33 0.025 12.0 70 A 

240 RL5515-50-65-240-PTO 50 65 0.55 0.15 1.5 0.33 0.032 17.0 80 A 
RL6015-1DO-120-240-PTO 100 120 0.60 0.15 1.5 0.33 0.032 18.0 90 A 
RL3020-1500-100-240-PTO 1500 100 0.30 0.20 1.5 0.25 0.020 12.0 60 A 

t The values for diSSipation constant and time constant are for reference only, Actual values are a fUnction of method of mounting, airflow. and other factors which affect the PTCs ability 
to diSSipate heal. Contact Keystone Engineering for further information 

• Represents standard lead conflgurallons. Other lead styles shown are available for custom made thermistors 

\KeNstone CARBON COMPANY 
TYPICAL CONFIGURATIONS 

~ Aj --Jsl.-- i,::A:-J -lsI-- ~ A -I ---lst-- o -o1st-

~ ~t ~ll~7 ~ A~ w"ml~ Thermistor Division, Sf. Marys, PA 15857 
814-781-1591 • Telex 91-4517. FAX 814-781-7648 

,.. 0-, '- E (AWG) 

FIG. A (STRAIGHT LEAD) 

/-D+j E IAWGI 

FIG. B (INSIDE KINK) 

I-D-i'E (AWGI 
CONTACTS 

FIG. C (OUTSIDE KINK) FIG. D (NO LEADS) 

Keystone Thermistors are distributed by 
Allied Electronics 1-800-228-6705 Newark Electronics 
SIN-TEC Electronics 1-800-526-5960 Hi-Cor IWest Coast) 

lin N.J.) 201-996-4093 Digi-Key Corp. 

312-638-4411 
415-368-5087 

1-800-344-4539 NOTE 1. Operating Voltage: D.C. or 60Hz A.C. (for higher voltage req. - contact factory). 
2. The specifications and configurations shown above are typical of standard items. Special 

characteristics. designs and alternate physical sizes are available upon request. 

PTCRESETTABLEFUSES-------------------------
Typical applications for PTe fuses: 
• Telephone line fault protection 
• Fuse for intermittent solenoids 
• Over-current protection for transformers 
• Locked rotor protection for FHP motors 

Minimum Limit Current -- The minimum 
amount of current required by the PTC to 
guarantee switching at the minimum 
ambient temperature. 

Maximum Limit Current -- The maximum 
amount of current the PTC must be able to 
pass without switching at the maximum 
ambient temperature. 

PTC HEATERS 

Typical applications for PTe heaters: 
• Contact lens cleaner kits 
• Medical equipment 
• In-line diesel fuel heaters 
• Temperature stabilization of 

electron ic components 

EEM 1988 

Operat- No load Minimum limitt Maximum Limitt 
ing Resistance Current (amps) Current (amps) TTR Heat Diss.t Max. 

Voltage @ 25"C (±20%) (Ret.) Capacity Const. oia. 
Vo, (il) Type Number O"C 20"C 30"C 55eC eC) (WaH-Sec /C) (mW/C) (tn.) 

1 AL530S-1-110-12-PTF 1.30 1.20 080 0.60 110 05 14.0 0.60 

12 5 AL4005-S-110-12-PTF 0.44 0.37 029 0,20 110 03 10.0 0.45 
10 AL3005-10-110-12-PTF 0.33 0.30 020 0.16 110 0.2 70 035 
25 AL2S05-25-110-12-PTF 0,23 0.19 0.13 009 110 0.1 60 032 

5 AL5506-5-110-50-PTF 0.55 0.50 0.30 0.25 110 07 14.0 0,60 

50 
10 R,4006-1 0-11 0-50-PTF 030 0.27 0.18 0,16 110 04 10,0 0.45 
50 AL5310-50-110-S0-PTF 023 0.20 0,11 0.10 110 11 15.0 060 

100 AL3810-100-110-50-PTF 0,10 0,09 0.06 005 110 0.5 12,0 0,42 

10 AL7510-10-110-120-PTF 039 0.36 025 0,17 110 22 20.0 0.80 
120 50 AL4510-50-110-120-PTF 0,16 0.15 0,09 0.07 110 0.7 14.0 050 

100 AL3510-100-110-120-PTF 0.09 008 006 0,04 110 0.5 11.0 0.40 

tThe values lor minimum and maximum Itmlt current and diSSipation constant are tor reference only Actual values are a h,metlon of method 01 mounting. air flow, and 
other factors which affect the PTCs ability to diSSipate heat Contact Keystone engtneerlng for further mformal!on 

No Load Typical Operating 
Resistance Transition Temperature 

Operating Cal 25 C Temperature Minimum Heat 
Voltage (Ret.) (Ret.) A B Sinkingt 

vop Type Number (Il) ( C) (In.) (In.) C 

B306-200-15-24-PTH 200 15 0·68 0.08 50 
S506-20-120-24-PTH 20 120 0.60 0,08 160 

24 5506-20-140-24-PTH 20 140 O,BO 008 180 
5506-40-110-24-PTH 40 110 0,60 0.08 130 

5510-100-120-120-PTH 100 120 O,BO 0,12 160 
120 5510-200-110-120·PTH 200 110 0,60 012 140 

5510-150-140-120·PTH 150 140 0.60 0,12 180 

6315-250-120-240·PTH 250 120 068 0,18 160 
240 5520-250-140-240-PTH 250 140 060 023 180 

6315-500-110-240-PTH 500 110 068 0,18 140 

tMeasured al 25·C ambient. PTe mounted in small spring chp 

For manufacturers' sales offices, see yellow pages e-1849 
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• MICRO-OHM 
CORPORATION 

MICRO-MINIATURE 

WIREWOUND 
RESISTORS 

for temperature compensating 
and trimming applications. 

TWO' TYPES TO CHOOSE FROM: 

2" 50.8 MM LEAD LENGTH 

TYPE 401 
ENCAPSULATED 

SPECIFICATIONS 

~ I T7~ 
L-__ .....JF= ::: h 0 040 ±OW" 

I-L--j d 

Dimensions Max 
Rated Temp. Resistance Resistor T.C.R. L D d volts 

Part No. Watt 70°C Coeff. Range (ohms) tolerance tolerance ±.O32 ±.O15 D.C. 

401E 0.05W. 0+20ppm .5-30K .05% to 10% 7% .175 .105 28awg 75 

4018 0.05W o + 4500ppm .5-5K *l%to 20% 7% .175 .105 28awg 75 

401N 0.05W 0+6000ppm 1-1.5K *1%t020% 7% .175 .105 28awg 75 
* 1 % tolerance available only on values over 10 ohms 
Also available in axial lead configuration - order as type 110. 

.060 ±.010" 

TYPE 0-100 
CONFORMAL COATED 

Flat surface facilitates 
bonding for excellent 

response time I~= f7~ ~O 

SPECIFICATIONS 

Rated Temp. Resistance 
Part No. Watt 70·C Coeff. Range (ohms) 
0-100E .05W +20ppm 40-25K 

0-1008 ,05W + 4500ppm 10-2K 

0100-N .05W +6000ppm 10-350 

FEATURES: 
• Wirewound for accuracy/Epoxy construction, 
• Matching temperature coefficient available. 
• Ratio match resistance available. 
• Excellent repeatability/Quick response time. 
• High positive temperature coefficient. 
• Linear Resistance Change with Temperature. 
• High Ohmic Values. 
• Wide Operating Temperature Range. 
• Guaranteed Part-to-Part Interchangeability. 

APPLICATIONS: 
• Load OeJl compensating & trimming. 
• Temperature control, detection and indication. 
• Temperature protection indication. 
• Measuring and testing equipment. 
• Liquid temperature sensors. 

• MICRO-OHM 
CORPORATION 

1088 HAMILTON ROAD, DUARTE, CALIFORNIA 91010 
(818) 357-5377/TWX 910-587-3425 FAX 818 358-6478 

Resistor 
tolerance 

1%to 10% 

1% to 20% 

5% to 20% 

d 

Dimensions 
T.C.R. A B D d Max 

tolerance ±.O10 ±.O32 ±.O15 Volts 

7% .045 .100 .200 30awg 75 

7% .045 .100 ,200 30awg 75 

7% ,045 .100 .200 30awg 75 

DERATING 

'~IIIIIII.I 
o 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 

AMBIENT TEMPERATURE IN ·c 

LINEARITY Resistance Change VS. Temp. 
50 

~~ 40 r§f'..~~ W".~~ Resislanc~K : 
_ ehang@ .30 ;; ~~ -

/ ~ Ratio 
~ (%) ./ 20 

~ ~ .,,; 
10 

~ 
...... 

0 

- 300e - 100e V 25°e 500e 1000e 130° 
~ (~10) I I 

e 
Ambient Temperature (0G) 

i""': k=~ (!20) 

~ I 
(-30) 

8'1850 For manufacturers' sales offices, see yellow pages EEM 1988 



5300 

TOGGLE SWITCHES 

PHOTOELECTRICS 

@;.-
. I \ . It I 

, 
RELAYS 

LlaUID LEVEL 
CONTROLS 

•-~/ 
. -

'. . 

SOLIC STATE 
RELAVS 

TERMINAL BLOCKS 

TEMPERATURE 
CONTROLS 

TIMERS 

EEM 1988 

THERMAL-COMPONENTS 5300 

WHY do 40, 000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
- BECAUSE ordera pieced by 3:00 p.m. are shipped the same day. - BECAUSE of our excellent. Value-Added Service. 
- BECAUSE we have over 8,000,000 relays & switches In stock. - BECAUSE of our Just-In-Tlme Program. 

(213) 452·1229 
CABINETS RELAYS SWITCHES TIMERS 

BUD Aleph International Acro ATC 
Allied Controls Alco Agastat 
American·Zettler American Switch Amperite 

CIRCUIT BREAKERS Aromat Aromat Antex 

Airpax AT&T Arrow Hart Crouzet 

Aromat Bosch Carlingswitch Eagle Signal 

Carlingswitch C.P. Clare C&K Guardian 

Heinemann Coto EECO Industrial Timer 

Potter & Brumfield Crydo!11 Controls Electro-Mech Magnecraft 
EAC Electronic CO!11p. Group Master Electronics 
Elec-Trol Grayhill Midtex 
Fujitsu Landis&Gyr National Controls 

CONNECTORS & Gordos Linemaster Omron 
SOCKETS Grayhill Master Specialties Potter & Brumfield 

Amphenol Guardian McGill SSAC 
Aromat Hi-G Microswitch Struthers-Dunn 
Curtis Idec Omran Syracuse Electronics 
Custom Connector ITT Oslo 
Idec Line Electric OTTO 
Lumberg Magnecraft Saia RESISTOR NETrNOAK 
Master Electronics Master Electronics Unimax Beckman Ind. 
Potter & Brumfield MEC 
Souriau Midtex 

INDICATORS, Vernitron-Beau Omron 
Welcon/Wells Potter & Brumfield LAMPS&LED TRIMMERS & POTS 

RBM Idec Beckman Ind. 

Schrack 101 

COUNTERS Siemens lEE 
JKL SOLENOID Engler Sigma 
Leecraft Standex Dormeyer Heeon Lumex 

IVO Stantel Guardian 

Kessler-Ellis Struthers· Dunn Stanley Line Electric 

Master Electronics Telemecanique Sylvania 

Omron Theta-J 

Redington Triridge INDUCTORS TERMINAL BLOCKS 
Red Lion Jeffers Beau 
Sodeco/Maxmar FUSES Microtran Buchanan 
Stemco Bussmann Stancor Curtis 
Veeder-Root Littelfuse Triad Electrovert 

Underwriters Safety Kulka 

PHOTOELECTRIC 
Magnum 

DIODES HARDWARE & 
Aromat 

Marco 

Generallnst,. WIRING DEVICES 
Dolan-Jenner 

RDI 
Aavid 

Electro 
Underwriters Safety 

Buchanan Vernitron-Beau 
Electrovert 

Omron 
FANS Harvey Hubbell 

Photoswitchl AB 

Aromat H.H. Smith 
Skan-A-Matic 

TRANSFORMERS U.S. Toyo Modor Dormeyer 
PROXIMITY Microtran 

KNOBS Agastat Stancor 
FILTERS CosmolKurz-Kasch Electro Thordarson 

Curtis RaytheonlPanel Products Omron Triad 

OVER 8,000,000 RELAYS & SWITCHES IN STOCK 
MAILING ADDRESS e PHYSICAL ADDRESS 

MASTER DISTRIBU10RS MASTER DlmlBU10RS 
P.o. Box 25662 1301 Olympic Blvd. 

Los Angeles, CA 90025-0662 Santa Monica, CA 90404 
FAX (213) 399-8600 Telex: 182041 MASTER SNM 

~ 
J .. ; ~ ~ ~~ 

PADDLE SWITCHES TRANSFORMERS TIMERS COUNTERS FANS 

ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

For manufacturers' sales offices, see yellow pages 

CIRCUIT BREAKERS 
FUSES & FUSEHOLDERS 

KNOBS 

LAMPS & LEOS 

SWITCHES 

• RELAYS 

" - -1 

INDICATOR LIGHTS 

SOLENOIDS 

SOCKETS 

PUSHBUTTON 
SWITCHES 

'PROXIMITY CONTROLS 

B-1851 



MANUFACTURED BY MIDWEST COMPONENTS, INC. 

H-Series and leadless SMSTM 
Hermetically Sealed Thermistors 
Manufactured by MIDWEST COM
PONENTS INC. are small, rugged and 
good for use up to 400°C. Their fast 
response, interchangeability and long
term stability makes both series ideal 

for temperature sensing and compensation. 

H·SERIES LEADED SENSOR 
lYplcal Characteristics 

Specification 

Resistance @. 25° C. (OHMS) 

Resistance Ratio ~ 

Maximum Withstand Temperature. OC 

Operating Temperature Range. OC 

Interchangeability OC (see curve reverse side) 

Stability (change in resistance) 

OUTLINE DRAWING 

(Dimensions in Inches) 

F tk---i'! ~L 
=r======90...L 

[ Gold PI.ted Dumet l.~' L D GI.u EnvelOpe 
AWG. (.0201 ml!.l 

Test Condition 

Zero Power 

0-100OC 

1000 Hours 
at l000C 

GRADE 

lH (3K-3K) 

lH (10K·looK) 

2H (2K·5K) 

The leadless SMSTM Thermistor is 
designed for applications where surface 
mounting is required. Both sensors are 
available on tape and reel for automatic 
mounting. 

1H 
3K-l00K 

29.85 

-55 to 400 

-50 to 400 

N/A 

<.1% 

D 

.095 

.070 

.rrtO 

Catalog Number 

PIH 
3K-l00K 

29.85 

-55 to 400 

-50 to 400 

IOC 

<.1% 

L AWG 

.170 20 

.150 24 

.150 24 

UH 2H 4H 
3K-l00K 2K-5K 200K-IM 

29.85 19.80 4878 

-55 to 400 -55 to 400 -55 to 400 

-50 to 400 -50 to 400 -50 to 400 

.2OC N/A N/A 

<.1% N/A N/A 

'Dissipation Constant-Free Air 

lH (3K·9K)-5mw/"c 
lH (10K·l00K) 2H-4H-2mw/"c 

"Time Constant-Stirred Oil 

lH (3K-9K)-1.5 sec. max. 
4H (2ooK·1M) .070 .150 24 1H (10K-l00K)-2H-4H-l sec. max. 

SMS™ • SURFACE MOUNT SENSOR 

lYplcal Characteristics 25202 

Zero Power Resistance @ 25OC: 2,000 OHMS ± 10% 

Resistance Ratio: :25"C 19.80 
1250C 

'Dissipation Constant (a): milliwaHs 2 
OC 

"Thermal Time Constant (T):(Sec.) 8 

Time Constant with Stirred Oil (sec.) 1 

Maximum Operating (~ 400 
Temperature: (0 752 

OUTLINE DRAWING 

20 (Varies with 
. 5 resistance value.) 1J-4 -=.;,,;.-170=----..!·1 

:::~ ~ \:1ll.07 max. 

t t Gold plated dume!. 
(Tin plating available.) 

Catalog Number 

25502 15103 15203 15503 15104 45204 

5,000 10,000 20,000 50,000 100,000 200,000 

19.80 29.41 29.41 29.41 29.41 48.78 

2 2 2 2 2 2 

8 8 8 8 8 8 

1 1 1 1 1 1 

400 400 400 400 400 400 
752 752 752 752 752 752 

'The ratio in a 250C still air ambient, of the 
power input to raise the Thermistor 
temperature to 1250C and its temperature 
rise (125°C-25°C) above ambient. 

.. Time required for a Thermistor to change 
63.2% of the temperature difference bet
ween its initial and final body temperature 
when subjected to a step function change 
in temperature under zero-power conditions. 

45504 

500,000 

48.78 

2 

8 

1 

400 
752 

45105 

1,000,000 

48.78 

2 

8 

1 

400 
752 

. _ .... a-..-

'C 'OF RriR2sMUlTIPUEA 
1H· 2H· 'H· 

·55 ., 95 54 131 .., .., ~ 21.7 45.5 
·215 ,.7 10.5 '.0 13.2 

0 " ,., 2" 3.7\ 
25 IT 100 100 100 
37.8 100 " " 543 

122 36 41 " 75 167 148 '" "' 104.4 220 0595 052 "" 125 257 IlJ35 505 0205 
150 "2 0180 IOOl 0101 
200 '" 00670 0116 """ 250 482 0028Il """ ." 300 572 001<0 0029' 000454 
350 '" 000\I0O 00178 000113 
400 752 00.04 000113 

TofindttleresislanceotaparticuIarH.$eriesThermis1(){atanyternperature 
In thlstable,mllh!!llVits25"C reslStarlCeby-the multiplief 101' that 
temperature 

8,1852 For manufacturers' sales offices, see yellow pages EEM 1988 



MANUFACTURED BY MIDWEST COMPONENTS, INC. 

TAB MOUNTED PROTECTORS 
Midwest Components' Over Temperature Protectors provide shutoff or 
regulation ot expensive Power Transistors and protect against over-heating 
that occurs trom component failure or short conditions. The sensor is an 
NTC (Negative Temperature Coefficient) device. Unlike fuses or bi-metal 
elements its action is recyclable and has no hysteresis effect. Available in 
resistance packages from 10K to lOOK in tolerances of ± 10% to .8%. 

.22AWG 

Temperatur. R .... ,.nce Aldlo Chllracterilta 

·c 'F RTiA25 lIunlpllor 

-55 ~7 95 

-40 -40 34 

-21.5 ~.7 10.5 

0 32 3.3 

25 n 1.00 

37.8 100 .58 

50 122 .36 

75 167 .148 

104.4 220 .0595 

125 257 .0335 

150 302 .0180 

INRUSH CURRENT SUPPRESSORS FOR 
SWITCHING POWER SUPPLIES. 
Switching power supplies present high initial 
currents due to filter capacitor impedance upon 
turn-on. The use of Midwest's NTC (Negative 
Temperature Coefficient) devices limits this 
current to a low value. After current flow their 
resistance becomes negligible and offers little 
voltage drop. 

__ I 

f J~: 
1'/8 
min. 

_1-

= 
KEY TO OAOERING: 

NTP xxx 

i i 
Style Aes1s~~nce 1OL: K-10% J-5% G-2% M-.8% 

t 
Tol 

EXAMPLE: TIIP tOlK 
10K 025°C 

TYPICO\L CHARACTERISTICS 

Speelfk:ltlona Tnt Condhlon 

Resistance@25°C(OHMS) Zero Power ·,0% ·5% ~2% ·.8% 

Resistance Ratio R25°C/R2S"C 29.85 29.85 29.85 29.85 

Maximum Withstand Temperature: °C -5510150 -5510150 -5510150 -5510150 

Operating Temperature Range: DC -.5510150 -5510150 -5510150 -5510 ISO 

Interchangeability: ·C O-l00'C SoC 3'C l'C .2'C 

Stability (Change in Aesistance) 1000 hrs. at too·e < ,17 0 <.I'Yo <.1% <.1% 

ResIstance Range 10K· tOOK IOK·tooK 10K-tOOt< 10K·looK 

Oisc Series Thermistors are small rugged Thermistors with close 
electrical tolerances. Their small mass gives short thermal time con
stants. yet they are not so small that it is difficult to handle them. 
The tinned copper leads are easily soldered into electrical circuits. 

IJIII! 
OUTLINE DRAWING 

• TEMPERATURE COMPENSATION AND SENSING 
Characteristics 

Ra125"C Ima~ :~~x W"eAWG PIIrtNumbe< ·25% at2S"C Ma~ O<a 

D204EL 100 2AMP 30 .27 2' 
E204EL 100 2.5 AMP 220 27 2. 
D302EL 300 1.5AMP 80 .37 24 

E302EL 300 2AMP 60 .37 24 

D304EL 100 2AMP 350 .37 24 

E304EL 100 3AMP 180 37 24 
0404EL 250 2AMP 50 48 20 
E404EL 250 3AMP 30 .48 20 
D402EL 100 4AMP 180 48 20 
0403EL 2.5f1 5AMP 080 48 20 

E403EL 2.50 7AMP .050 .46 20 

D502EL 100 4AMP 20 58 20 
D504EL 50 4AMP .170 58 20 
E504EL 50 7AMP .10 .58 20 

D505EL 2.50 3AMP .060 .58 20 
E505EL 2.50 9AMP .04 0 .58 20 
D752EL 250 4AMP 280 85 18 
D75SEL 2.S" SAMP .090 85 18 

En5EL 2.50 10AMP .060 .85 18 

D904EL 10 10AMP .030 1.1 18 

E904EL 10 1SAMP .01S0 1.1 18 

Marking - all parts marked Mel and Part Number 

Ohms@ Res_ Ratio Diss_ Const Time Oia_ 
Type 2SoC 2SoC/12SoC MW/oC Consl_ In_ 

40101 lOOK 48.78 4 12 .1 
40103 50K 48.78 4 8 .1 
10051 20K 29.85 2 4.5 05 
10101 10K 29.85 4 12 .I 
10103 5K 29.85 4 8 .1 
10201 3K 29.85 8 34 .2 
10501 IK 29.85 19 140 .5 
20054 IK 19.80 2 3 .05 
20102 IK 19.80 4 10 .1 
20104 500 19.80 4 6 .1 
20202 300 19.80 8 24 .2 
30504 5 12.95 15.5 70 .5 
40051 200K 48.78 2 45 .05 

Glass coated bead Thermistors feature SMALL SIZE. FAST RESPONSE. and 
Improved HIGH-TEMPERATURE STABILITY. Leads are fired-in platinum
iridium. Bead probes. incorporating the bead In the lip of a glass probe. off.:r 
the additional advantages of more rugged construction in an easy to mount 
package which can be used In "quid media. Tinned Dumet leads are supplied 
~n ,fo8g~s The maXimum operating temperature for beads and bead probes 

.D12 Tinned £00_. Lead$. AWG 138 L .100 Max =- DumoIIoads r (JI04P1-lr, r~===F~====, 
o.r.. o..wtngo Ti-- 'AI -+- '4 -1 (DIm.in_, T f- 14 min. -j 

FIGURE 1 FIGURE 2 
Bead probes aIoo available in 2" lengths 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1853 



TEMPERATURE SENSORS INCAPSULATED IN THERMOPLASTIC 
MANUFACTURED BY MIDWEST COMPONENTS, INC, PLASTICS AND THEIR PROPERTIES 

ftFF_ ..... ~Ma family of thermoplastic ptlO'"'''' u~, AS1M TEST ".IAlOX· NOllYl' RYTON! POL~ T~MS ~o ,,- N ...... 1HOO'HILUPSl 

, DIH£CTIlIC 
V 0149 6JO '" "'" molded probes, provide reliable protection against 

Moe 

2 MIlT TEMP '" "" '" environmental extremes for our line of temperature 3 MOISTURE -'-ABSORP1lON@73G F "" 
sensors and switches. Use of high performance J lENSILESTRENGll4 ,"" ,= 4800 

5 COMPRESSIVE 
'000 """ plastics creates a temperature probe that resists STRENGTH 

/) FLEXURAt 

temperature variations, humidity, chemicals and 
STRENGTH 

7 SHEAR STRENGTH 7700 ,,,,, 
rough handling. S IMPACT R' 

0258 80 I'lE~SlANCE iN 

Many standard sizes and shapes are available, with Q HARDNESS 
(ROCKWELL) 

10 THERMAL BTU IN 

selection of type based on conditions of use. CONDUCTIVITY HRFT,oF 

H FlAMMABILITY 
U,L RATlNG 

Custom designs available to your specifications. 12 ACCEPTA8IUIY 
'<ES "" FOR fOOD CONTACT 

• [(eglstered lrooerr.Jrks of the General EJectrlC Co tRegislerect troaemark of Itle Ptulhps Chemical Co 

PRECISION SENSOR 
SectIon 2114 

- '~lEADS: 18NNG PVC 

518" 

ZIP CORD 

AlSO AVAILABLE 
IN %" and 1f2~ radii 

TEMPERATURE SWITCH 
Section 2103 

12/ 
.~,. 
'. f 

/I 
JQi <' .. If> AJ'!&~ 
~480V SURFACE SENSING 

~ 

RA,~DlUS /~~. 

PIPE OR TUBING [j HOLDS PIPE 
~ CLAMP 

fEMPERATURE SWITCH N.C. TS, 
NORMALLY OPEN OR - ~ _ 2. SENSOR HOUSING 
NORMALLY CLOSED N.O. 

TEMPERATURE SWITCH OR PRECISION SENSOR 
SectIon 2109 

PRECISION SENSOR 
Seclion 2105 

~\1"~ 
~H~~:=.j 

MANUFACTURER'S 
DR SELLER'S NAME 

END VIEW 

MANUFACTURED BY MIDWEST COMPONENTS, INC, 

Varistor manufactured by MIDWEST COMPONENTES INC. 
offer inexpensive answers to problems of transient, surge, 
and lighting suppression, Energy handling capabilities are 
limitless depending upon size and construction of devices. 

SMALL TYPE DISCS DESIGNED 
FOR PROTECTION OF 
CONTACTORS, RELAYS, AND 
SOLID STATE COMPONENTS 

3" (76.2) AND 6" (152,4) 
DIAMETER DISCS FOR MEDIUM 
POWER APPLICATIONS ALLOW 
FOR CUSTOM ASSEMBLIES FOR 
POWER SUPPLY COMPONENTS 

JACKETED 2 
CONDUCTOR WIRE 

--.L 

0 45 , 

Continuous 

°S:I~:~~g 
Calalog (Volls) 
Number (DC) (AC) 

.5" (12.7) DIA. 
7005010 150 135 
6805010 60 54 
6705010 30 27 
6505010 15 135 
.75" 119.05) DIA, 
71 07000 150 135 
6807000 60 54 
6607000 30 27 
6307000 15 13.5 

LO" (25.4) DIA. 
7ID10000 300 270 
68010000 150 135 
66010000 60 54 
53010000 30 27 

PRECISION SENSOR 
Section 2104 

SlOE VIEW 

'1.2sh 
A .40 

kd -, 
END VIEW 

PRECISION SENSOR 
Section 2115 

FOR \I" PIPE 

Maximum Values Specifications 
Peak Discharge 

Conlin- Dis- G~~~a~~ '8:s- DC Tesl Vollage 
uous charge charge Current & Current 

Power Ci~~~:~Y 
(AmpsJ (Volls) 

Raling (Volls 
(Walls) Seconds) ±20)% (Amps) 

25 30 
10 I 400 175 001 

25 30 10 200 75 0025 
25 30 25 100 35 005 
25 20 25 60 15 010 

75 50 

125

1 

400 175 005 
75 50 25 185 70 0125 
75 50 25 185 70 0125 
75 50 50 100 35 025 

15 275 2511000 350 005 
15 275 50 575 175 .010 
15 275 10 305 70 025 
15 275 1 5 175 35 050 
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MANUFACTURED BY MIDWEST COMPONENTS, INC. 

CONVENIENT AND RELIABLE 
TEMPERATURE CONTROL 

Miniature temperature switches use an electro-ceramic element 
instead of a bimetallic switch. The Reed Switch Temperature 
Sensor works on these two principles: a reed switch actuation 
occurs because of changes in strength of a magnetic field in the 
vicinity of the contact gap; and certain materials exhibit great 
changes in magnetic reluctance when the temperature is varied 
in the vicinity of the material's curie temperature. 
The unit has good response time, and is operable in a variety of 
atmospheres and solutions. Variations in configurations suitable 
for installation in automotive engine crankcases and automatic 
transmissions, or mountings for use in computer cabinets are 
possible. Other applications include oven over-heat alarms, cor-

MOLDED SWITCHES 

Switches feature small size for fast response, 
epoxy package resists most chemicals and 
is good for use up to 115°C. Standard units 
from 0° to 115°C are available in five degree 
nominal increments. 

~T Form B (NC) SPST Form A (NO 
SPECIFICATIONS 
CONTACT RATING Walts - lOW maXimum 

Volt Amps - 12 V.A. maXimum 
VOLTAGE Volts D.C. - 100 VDC maXimum 

Volts A.C. - 120 VAC maximum 
CURRENT Carry I amp maximum 

Break - 1 amp JIlaXimum 
Make - .5 amp maximum 

OPEN TEMPERATURE NOMINAL 5° increments starting at DoC 
TOLERANCE ±5°C 
RESET DIFFERENTIAL 10°C maximum 

FREEZE SENSORS 

The Solar Freeze Sensor, Catalog Number TS-581, 
was developed to provide controller activation before 
freeZing conditions damage collector. ThiS activation 
Will then provide reCIrculation or drain down to pro
tect system. To meet the needs of high temperature 
exposure, the SWitch is packaged to withstand 400°C 
Switch has also found application as road surface 
freeze indicator,' refrigerated van warning sensor and 
IS Widely used as a frost sensor In the agricultural 
industry. 

HIGH TEMP. SWITCHES 

In additIOn to the three standard temperature switch
es, we now offer a high temperature Form 8 version. 
ThiS new hit;h temperature version is available from 
OOC to 250 C. Typical applications Include sensing 
temperature. Increases In temperature chambers, 
instrumentatIOn, liqUids, semi-solids or solids. 

CONTACT ARRANGEMENT 

CONTACT RATING 

VOLTAGE 

CURRENT 

ACTIVATION lTEMPERAJURE FAll) 

RESET (TEMPERATURE RISE) 

OVEaAllllNGTH 

DIAMETER 

WEIGHT 

CONTACT ARRANGEMENT 

CONTACT RATING 

VOLTAGE 

CURRENT 

TDLERANCE 

RESET DiffERENTIAL 
OV£RALL LUGTH 

DIAMETER 
WEIGHT 

TOROID MAGNETS 

rosive liquid temperature control, food freezer thaw warnin'g and 
cooling fan stop indication. This switch replaces many thermally 
actuated devices now used where increased life is required or 
protection of the switching contacts from adverse environments 
is deemed desirable. 

SPOT Form C 

SPOT Form C 
Walts -lOW m",mum 
Volt Amps 12V,A maximum 

Volts D.C. - JOO VDC maXimum 
Volts A.C. - 120 VAC maXimum 
Carry - 1 amp maximum 
Break - 1 amp maximum 
Make - .500 amp maXimum 
5° increments starting at O°C 
+5°C 
lODe maximum 

SPST Fbrm B (Normally Closed) 

Wafts - lOW ma~,mum 
Volt Amps" 12 V A ma~lmum 

Volts DC 100 VDC maximum 
Volts A C - 120 VAC ma~lmum 

Carry - I amp mal(1mum 
BreaM - J amp mn,mum 
MiI~e - 5 amp maximum 

I·loC 

lOve maximum 

I 590" nominal 

325" maximum 

16 grams 

SPST Form B (Normally Closed) 

Walls - JOW maximum 
Volt Amps - 12 V A maximum 

Volls DC - 100 VDC maximum 
Volts A C - 120 VAC maXimum 

Carry I amp maXimum 
Break - 1 amp maximum 
Make - 5 amp maximum 
:!:lOoC 

10°C maximum 

I 590" nommai 

325" maximum 

16 grams 

SPST Form B (NC) 
SPST Form A (NO) 

KEY TO ORDERING: 
MTS XXX AorB 

t t t 
Temp. SWllCh Temp In <>c Form 

EXAMPLE: MTS SOB 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1855 



MANUFACTURED BY MIDWEST COMPONENTS, INC. SURFACE MOUNTING BRACKET 

~ 
, ---,-

733 

~m 

L.:.J 
~:.~~~=c:~_ Q.' 
'l2inch diameter bimetal disc. The switch is used as a temperature limiting 
or regulating thermostat. Because of its relatively small size and inexpen-

140 INCH 90° EXTENDED 
BRASSBWlE 

ij' r-~mm 
9.3mm , 

.L.. 

sive design, it is suitable for a vast array of applications. 63316 ST~::;~i~~~~lHOtE 15,9mm DIA. 

Features 
Impact Action: The bimetal disc of the SAS is factory calibrated at both its 
top and bottom temperatures. When the disc, which is dished like a 
saucer, reaches its calibrated temperature it suddenly snaps through and 
imparts its kinetic energy to the bumper, then to the contacts. The 
resuHing high speed of contact separation insures long life at high elec
tricalloads, and a minimum of radio and TV interference. 

SNAp·ACTION HERMETIC SWITCHES 
Midwest Components, Inc. introduces the SAH series control which offers 
the advantages of bimetal disc technology in a miniature mounting pack
age. Developed for application to printed circuit boards, it is housed in a 
standard 10-5 package and is designed to switch logic level circuits. 

The operating temperature of the SAH can be specified between 30°C 
and 120°C. The gold alloy crosspoint switch contacts are operated by a 
snap acting bimetal disc. This assures high speed contact separation, as 
well as calibration stability throughout its rated life of 10,000 cycles. 

The SAH design includes a hermetically sealed case for wave soldering 
and cleaning operations, as well as application in harsh environments. 
The SAH is designed for reliable operation with loads as low as lmA at 
10mV DC, or up to lA at 35V DC. 

MANUFACTURED BY MIDWEST COMPONENTS, INC. 

REED SWITCHES-PMS SERIES 
Midwest Components, Inc. has now packaged the reliable tem
perature sensing reed switch in a convenient and easy to use 
housing. The molded plastic body offers the additional advan
tages of complete moisture and dust protection at an economical 
price. 

CONTACT ARRANoeMENT PST Form B (Ne) SPST Form It. (NO) 

CONTACT RATINO Watts - tOW maximum Watt. - lOW maximum 

SPECIFICATIONS 
CONTACT ARRANGEMENT 

COH1'ACT RATING-DC 

1IOI.T..,. 

CURAENT-RESlSTIYE LOAD 

SPST Form A (NO) or Form B (NC) 

watts-2400 maximum N:; 
\OIt Amps-125 V.A. maximum At:; 

\Ws Amps-30 VA maximum DC 

Volts O.C.-l20VDC maximum 
Volts A.C.-240 VfiC, maximum 
Carry-l0 amp maximum N:; 
Cany-.25 amp maximum DC 

OPEN TEllPERATURE-NOMlNAL 

TOLEAAHCE ,5"C 

RESET DIFFERENTIAL 25°muimum 

8.1mm 

~f~'r) 
'~D ,0 

~ ~ ·43nwn0 Oil 0,0," 
SPECIFICATIONS 
;=":CON't=""'=AA~RANQEM==C-:-:Ec-NT---'-:::SPS:::;T:-:_:--A:-:INO::-;;)OfForm8(NC) 

CONTACT RATING 

VOlTAGE 

CURRENT-RESISTIVE lEAD 

Volt Amps-35 VA maximum 

Volts O.C.-35 VDC maJ;imum 
IJoIts A,C.-35 VAC m;lltimum 

Carry-1 amp maximum 
Break-~ limp maximum 
Make-1 amp maximum 

KEY TO OftOERlNG: 

i T 
Temp SW'I"~ Temp ,n'C 

Omm 
O.360DlA 

PIN FUNCTION 

1-2 SWitch Contacts 

3 Connected 10 Metal Case 

This rugg!'Jl switch can be quickly mounted with a screwdriver. 
An indentation on the housing also facilitates attachment by 
ordinary hose clamps or clip hardware supplied by the user. 
Type A (normally open) or Type B (normally closed) switches 
may be used in this new package. 

r:::-I 
Volt Amps. - 12 V.A. maximum Volt Amps - 12 V.A. maximum 'T i~ J $ ~b:'";;·,~w.".'::""", 

~~" ~--~- 5;-VOLTAGE 

CURRENT 

Volts D.C. - tOO vee maximum 
Volts A.C. - 120 VAC maximum 

Carry - 1 amp maximum 
Bruk - 1 amp maximum 
Make - .5 am maximum 

swrrCHTEMPERATlIRE-NOMINAL 5· increments starting at O·C 

TOLERANCE ±5·C 

RElET DIFFERENTIAL 10·C maximum 

BRASS PROBES 
Now Available ... 

Volts D.C_ - 100 VOC maximum 
Volts A.C. - 120 VAC maximum 

Carry - 1 amp maximum 
Break - 1 amp maximum 
Make - ,5 am maximum 

5· increments starting at O°C 

±5"C 

10·C maximum 

The ultra reliable temperature sensing reed switch in a convenient 
probe assembly. Probe is designed for liquid temperature sensing 
on auto, truck, compressor, or equipment cooling systems. Rug
ged brass body is hermetically sealed against harsh environ
ments. Switching temperatures are available from - lOoC to 
150°C. 3 million operations are possible at full rated load. 
SPECIFICATIONS 

CONTACT AAAANGEMENT 
CONTACT AATING 

VOLTAGE 

CURRENT 

SPST Fl)fm B iNorm'Uy Cto.dl • 
W.tlt - lOW m.,..irnum 
\101' Amps-12 V.A. m.,..;murn 
VOIIt D.C. - 100 \Ioe m.,..imum 
VOl., A.C. - 120 VAC m.,..imum 
C.rry - 1 fIllIP muimum 
a,... - , Mnp rnuimum 
Milk.. - 5 amp m •• imum 

""" 

1/4" Quick 
Connect __ 
Tab 

1~ KEY TO OJlDEFlING: 

P';s ~r 
Temp S""\Ch Temp IfloC 

'i 
lead length ,n Irtcl>e, 

.75" Hex 

I 
3/8" Pipe Th read 

8·1856 For manufacturers' sales, offices, see yellow pages EEM 1988 
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MANUFACTURED BY MIDWEST COMPONENTS, INC. 

LEADED 
0 

The Tempsistor@ manufactured by 
MIDWEST COMPONENTS INC. is a 

,.eCJ~ 
temperature compensator designed to 
offset the temperature drift of metallic 
and semi-conductors. Applications in-

2K-.1S0 clude pressure transducers, opto 
3K-.300 

~- amplifiers, inductive motor controllers, 

1.125 
and automatic gain controls. Small 

Typ [)9.020 Dia. size can replace lie watt or resistors. 
L..- 0.002 The Tempsistor@ is available in 

Dimensions 
are in resistances from 10 to 12K ohms at 
inches. IC-SERIES 25°C. 
SMS'· - SURFACE Both devices are available on tape and 
MOUNT SENSOR reel for automated assembly. 

_1.0611- ........ RItIo TornpIfIIul'l Chenlctorlotlca 
.069 

Temp. R , R MuIItpIItr 

O,J~-
RESISTANCE VALUE IOhms) 

'C 'F II).58u 118-12011 1-2.71< \I 3.3-391( II 

2KS-.22 max. -25 -13 .73 .65 .65 .61 
3KS-.42 max. 

I-I--± 
0 32 .86 .82 .81 .83 

25 TT 100 100 100 1.00 
50 122 1.15 121 1.19 1.19 

.07 max. 75 167 1.32 1.44 1.39 1.37 
K5-SERIES 100 212 1.49 168 1.58 1.52 

TEMPSIS1OB@ 125 257 1.68 1.94 1.75 

SPECIFICATIONS 150 302 1.89 2.21 

DISSIPATION CONSTANT • 
Style 1K and 2K = 2.5 MWfOC 
Style 3K = 5 MWfOC 
TIME CONSTANT -
Style 1K and 2K = 8 sec. In still air, 1 sec in rapidly stirred oil. 
Style 3K = 19 sec. in still air, 2.2 sec. in rapidly stirred oil. 

The polymer is designed for automotive and marine 
motor protection. It protects against over-current 
conditions by switching from a low resistance 
(typically less than 200m D) to a high resistance 
(greater than 5KD when its rated current is exceeded. 
(Fig. 1) When power is removed it will automatically 
return to its low resistance state. 

PART " NOM HOLD TRIP 
NUMBER AT 25"C CURRENt CURRENT H NOM T NO. 

STANDARD ZERO-POWER RESISTANCE VAWES (Ohms) 
at 25DC AMBIENT TEMPERATURE 

10 11 12 10 15 
100 110 120 130 150 

1000 1100 1200 1300 1500 
10000 11000 12000 

33 36 39 43 47 
330 360 390 430 470 

3300 3600 3900 4300 4700 

PART NUMBER DESIGNATION: 
xxx-xxx-x 
LEADED DEVICE 

16 18 20 22 
160 160 200 220 

1600 1800 2000 2200 

51 56 62 68 
510 560 620 660 

5100 5600 6200 6800 

SPECIFY ONE OF THREE CHOICES FOR FIRST 2 DIGITS 
1K - Resistance range 10-ll20 Operate Temp. 15O"C 
2K - Resistance range 1K-3.0 K Operate Temp. 125"C 
3K - Resistance range 33K-12K Operate Temp. 100"C 

SMS'" - SURFACE MOUNT SENSOR 
SPECIFY ONE OF THREE CHOICES FOR FIRST 3 DIGITS 
1KS - Resistance range 1Q..820 Operate Temp. 150"C 
2KS - Resistance range lK-3.OK Operate Temp. 125"C 
3KS - Resistance range 33K-12K Operate Temp. l00"C 

NEXT 3 DIGITS DENOTE RESISTANCE VAWE AT 2Soc. 
1st digit denotes 1st significant figure 
2nd digit denotes 2nd significant figure 
3rd digit denotes multiplier by the power of 10 

24 
240 

2400 

75 
750 

7500 

LAST DIGIT OF PART NUMBER DENOTES TOLERANCE AT 2Soc. 
L - ±20% K - ± 10% (standard) J - ±5% 

EXAMPLE Of PART NUMBER SPECIFK'AI'ION (FOR LEADED DEVICE) 
2K-272-K 
Part 'Mluld be a .150" long body, 2.7 K ± 100/0 @2SOG 

Functional Advantages 
Solid State. No moving paris. 
Switching is accomplished intern· 
ally in response to a temperature 
rise that exceeds the built-In 
switching temperature. 

Steble Resl"ence. The resislance 
will remain within specified design 
values even after hundreds of 
swilching cycles. 

Typical Applications 

• Power Windows 

• Windshield Wipers 
& Washers 

• Power Antennas 

• Cassette Drives 
Sell-Restorlng_ When power is 
removed, il will aulomalically relurn • Power Seats 
to its low reSistance slate, Will not 
cause a fal.o rasel like bi-melol • Power Door Locks 
breakers. 

Fool Prool. The PolyFuse is nor
mally mounted on the printed cir
cuil board and cannol be readily 

27 30 
270 300 

2700 3000 

82 91 
820 910 

8200 9100 

PClOt50.00 '''''''A 300mA 08 09 " 
PCL0250 00 70. '''''''' ""mA " " 08 09 03 

,. 
replaced wilh a higher rating or cl,- OUTLINE DRAWING 
cumvenled like carlridgo lype 

PCl037S 00 ... 315mA 750mA " " 09 13 ., fuses. 
PClO5OO 00 ,oomA 1,00" ,. 

" .. 13 ., " 
Pel0750 00 150 l50mA 1.S0A ,. 

" .. 
" 

03 

PCll(lOO 00 "0 , ... 2J)()A ,. 21 13 .. " (Fig. 1) 

" RESISTANCE VS TEMPERATURE 
PCL,250_00 , .. A lS ,. 

" 
.. " ,-

PCl1500 00 06'0 
,,.. 3.00"" 31 33 ,. .13 .. 

PCLl150,OO 060 115,1, 3.5OA " 33 " 
.. , 

PCl2OOO,OO 050 , ... '00' " '" .. , 
PC12250 00 .. 0 22SA .... " " '" ... 
PC12500 00 ."0 2.50'" '00' .. " " .. , 
PCl27SO 00 ."'" 215,., • SO. 50 " '" ... 
PClJOOO 00 02eS} 3.00A '00' " .. '" .. , 

" :0'-

J 
,. § ',em ,. w '''' 0 ,. z 

" ,. ~ '.0 ,. ii5 w .00 ,. a: 

PCl3500 00 , SOA l00A " .. , 
50 100 150 200 

PCUOOOOO 015fl .... I.OOA 71 " '" ... '" TEMPERATURE (C) 

MlI!<lmum Vo"-~ _ 40 VOC eonIlnklOU. 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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MANUFACTURED BY MIDWEST COMPONENTS, INC. 

THE POSITIVE WAY TO SENSE, MEASURE, 
CONTROL, REGULATE AND PROTECT. 

THERMAL COMPONENTS 

UJ 
o z 

-

--

--

TYPICAL PTC RESISTANCE 
VS. TEMPERATURE CURVE 

I 

itt 
1/ 

_ J 
I 

[., 

I 

({) 
f-

TYPICAL VOLTAGE CURVE 
VS CURRENT 

MIDWEST COMPONENTS INC. PTe 
switching thermistors are thermally 
sensitive resistors which exhibit large 
positive increases in resistance with 
temperature. At customer specified 
temperatures the resistance rises 
abruptly from a low value to a high 

>" 
({) 

-- I t/ 
- --I--

: 

a --
1\ 

value. This resistance shift is 
infinitely repeatable and has no 
hysteresis associated with its action. 

• DISCRETE PTCS 

iii 
UJ 
a: 

Popular styles for current limiting or sensing Most types come standard With prolectille 
coatings 

O.DI' 
II .. "" 

un TUt 
IIUM,E. nMPE.AlU.£ USIS"'''C£ nuMU£1S 

OoC ± soc l000Ilm.:t 40% lI"O"C:l:S"C 
@-35"C 500 ohms :t 40% 

8°C:tIO"C 10 ohms ± 40% Rfi ~c-C-
til -35"C ]OOOoll .. s .. ,n 

lIOQ20101 IO"C ± 5~C 250011 ... :1: 40% RI~OI~:;.± ;~~% tiI-3Sc C 

30"C:l:5"C 250h ... ± 20% ft@300C ± ~oC = 
fi -~oC 5.1125"C± ZO'll, 

'O"C ± 5°C 2~0Ilml:! 50% R fi ~O"c -
@2S"C lIS (lh ... ±SO'll, 

I,OQ8011l SOOC ± ~"C 150 ohms :I: 33% II fiI 50"C ± ~"C -
@lSoC ],ISOOhm. ± ll% 

60"C ± soc 1000h"$ ± 40' r~o~(~,~:Cc:'r;:I\n;1 ,=Rl~5:~ @IScC 
65°C ± soc 15 ohm. ± ~3% R@65"C:±S"C-

@15"C 7Soll ... ±]3% 

16SQ80111 6ScC ± ~oC 150ohml:l: 3J' R@65°C±5°C-
@lIS"C 1,7500"'" ± Jl% 

10°C:! 5°C 100ollm.:I: 40% R@10"C:!;S"C"'5.R2S"C 
@lSce P'oIUl",tCu"ullt.~I'" (Om, 

115QI5114 15°C:!; S"C ]500hm.:! 30.,. R@/5°C±SoC-
@2S"C 1500h .. , ± 30% 

SO"C"'S"t 100 ohms :I: 40'lb R@8\l"C±SoC"'5.Rl5°C 
@lSoe P,ol •• "weCurrenllnel=60m, 

SO"C"'S"C 15 ohm. ± 40't. 
R ~~~:~; ~~~= @l25°C 

• CURRENT LIMITERS 
The ceramic element protects circuits from 
destructive overcurrent conditions by switching 
to a high resistance which trims the current 
back to a safe level. The Unit then recovers 
automatically when the overcurrent condition 
is corrected. 

... ~ 
/IIO ..... L '"""" DIMlIRlOJlS '''' 

30".10",15" 

78"P,. 03" 'h~ 

30·,10".15" 

58"[)" 050" Th~ 

30".10".15" 

340"0.. HO"rh~ 

CCl 

INPUT 

CCl 

I 

I J 
Y 

i I 

TEMPERATURE 

I 
Fig. 1 

OIII1EII swnCH 
lIu ... n nll'EI!ATUJU 

180Q20206 sooc + 5°C 

BOoC"'SoC 

SSoC ± ~oC 

195Q80115 950( ± 50C 

100"C""5"C 

100"e ± 5"C 

nOQ3HI. 1200e ±5"C 

Inoe ± S"C 

In"C:l:s"c 

115"C:l:50C 

12S"C:!: 5°C 

1170C :!:50C 

An LfADS TINNED COPPER I" IIIINIMlIM 

The ceramic current limiter is an inexpensive 
alternative to fuses and fixed resistors. It has 
obvious advantages over all of these since it 
has infinite life, is self resetting which eliminates 
r Id . . d·1I t "II t" I . 

DATA COMMUNICATIONS 
LINE PROTECTOR 

Ie servIcing an WI no ame ou e Iml-

> 

, \ 

"' N- - '--I--

CURRENT 

Fig.: Fig. 3 Fig. 4 FIg.S 

....... In. ... , "" IIOMIIiAl toaIillt 
flESISlo\NCE 

2000 ohm, :t 40% 
(i l~oC 

JOOohms ± ~O% 
@2SoC 

100 ~hm.:t 20% 
fi2SoC 

150 ohm. ± J3'l!, 
@'SoC 

(0 ohms ± 40% 
@25<>C 

6Sohms ± 38% 
@2SoC 

3200 ohms ± l~% 
CillSoC 

l~ollm.:I: ll% 
825"C 

8ohm. :1:40% 
Cil25"C 

100ohm.+ (0% 
@25"C 

Zaohm,:!: 21" 
@25"C 

I 100 ohm. %40% 
@2SoC 

600hms± 40% 
@25"C 

I"AUMErUS 
R@8(I GC±SoC'" 
1(},OOOO~'M ±~,.. 

R@BOoC:tSoC_ 
1500&hml:t so'!!. 

R fi 8SoC ± S"C-
500ohm$:!; 10% 

R@95°C±SoC'" 
3./50 ohm. ±33% 

Rfi IIlOoC± S"C 
200 ohms r 40% 

~r~.~;:?:~~;re~~~~w.~! ~t~,C 
R@120"C±S"C= 
16.0000hms:l: 25% 

II 8122"C ± S"C-
3,7!)(lob ... ±33% 

II 8123"C ± SOC-
40011 ... :1:40% 

II 8115"C:l: 5°C = 5 .1I25"C 
PratecI,veCurrent Le •• I:']oo m. 

II CilIZS"C:± S"C-
].0 ohm.:± 17% 

II CilIZ10C ± 5°C = 
5~oh .. s±(1)% 

R CilI21"C '" 5"C = ~. R 25"C 
P'Olt<;iove Cu"enl level = 125 m. 

eel 

OIMlIOISIOI5 1 .... 1 

6"00 •. 4"1 (} 
17",,,, 

30·,10",15" 

4" 0,. 115" Th~ 

10",10·,15" 

6"00 - 38"10 
]/"ThO 

(0" o,~ 25" Thk 

28"0,.2)"1h' 

1"01' 160'Thk 

S~PP y INTEGRATED 
U l CIRCUIT 

OVER-CURRENT PROTECTION 

CCl CCl 

,~~ 
OVER-LOAD PROTECTION 

nating the fire hazard of fixed resistors. 
RESIDUAL CURRENT @ APPLIED VOLTAGE 

NOMINAL NOMINAL 
ORDER MAXIMUM MAXIMUM CON-

DIMEN.SIONS 
VOLTS TINUOUS 

NUMBER n @ 25°C DC CURRENT 50VDC 100VDC 150VDC IN INCHES 

CCL020.01 140 n 125 20 MA 8 MA 6 MA N/A .23 dia. x .1 thk. 

CCL060.01 86 n 150 60 MA 16 MA 10 MA 8MA .4 dia. x .3 thk. 
CCL100.01 40 n 150 100 MA 19 MA 13 MA 11 MA .4 dia. x .3 thk. 
CCL140.01 80 n 150 140 MA 23 MA 15 MA 13 MA .56 dia. x .25 thk. 
CCL150.01 23 n 150 150 MA 24 MA 16 MA 14 MA .65 dia. x .32 thk. 
CCL300.01 10 n 70 300 MA 31 MA N/A N/A .55 dia. x .14 thk. 
CCL450.01 12 n 100 450 MA 40 MA 30 MA N/A .6 dia. x .07 thk. 

5300 
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MANUFACTURED BY MIDWEST COMPONENTS, INC. 

SELF REGULATING DISPLAY HEATER 
The unique self-regulating heating effects of specially doped ceramics 
are utilized to create a new type heater for liquid crystal or other 
temperature sensitive displays. These devices produce heat at cold 
temperatures and curtail heating at normal or high temperatures. This 
feature allows its use in battery operated instruments due to low normal 
current drain. Use of this heater allows a broader application of dis
plays by removing the adverse effects of temperature. 
Heater is attached to reverse side of display with thermally conductive 
epoxies or silicone adhesives depending upon display's thermal co
efficient of expansion or temperature to which it may be subjected. 
Actual performance of the display will depend upon manufacturers 
specifications. 

STANDARD LEADS: 
22 AWG 6" LONG 

ORDER SIZE* OPERATING NOMINAL RESISTANCES 

NUMBER LXW 

COH001 2.0" x .9" 

COH002 3.1" x 1.1" 

COH003 3.6" x 1.1" 

'Other sizes available - consult factory 

POSITIVE OVER TEMPERATURE 
PROTECTORS 

VOLTAGE-- R@ - 35°C 

12-28 AC or DC 5 OHMS 

12-28 AC or DC 3 OHMS 

12-28 AC or DC 2.5 OHMS 

If6 SCREw HOLE 

LU 

R@ 50°C 

1500 OHMS MIN. 

1000 OHMS MIN. 

750 OHMS MIN. 

ZlAWG 
S.6mm 

KEY 10 ORDEIItNG: 
FrP xxx 
+ + 

MIDWEST COMPONENTS' Over Temperature 
Protector provides shutoff or regulation of 
expensive RF or AF Power Transistors. Pro
tects against over heating that occurs from 
output stage component failure, antenna 
breakage, or short conditions. 7~m I b== 

! 
Syle Swm:h litmp. in -C 

Unlike fuses or bi-metal elements its action 
is recyclable and has no hysteresis effect. 

Also available: 
• Other switching temperature or resistances 

compatible with package constraints. 
• Special lead types or end terminatIOns. 
• Body styles for protection of TRIAC or SCR 

Rectifiers. 

Order Number 

PTP60 
PTP70 
PTP80 
PTPloo 
PTP120 
PTP12S 

Switching 
Temp. (Nom.) 

6O'C 
70'C 
8O'C 

loo'C 
120'C 
12S'C 

Resistance 
at 25°C ResIstance at 
(Ohms) Switching Temperature 

100 ± 40% 2SO OHMS.1.min.J... 
100 ± 40% 2SO OHMS min. 
100 ± 40% 2SO OHMS min. 
100 ± 40% 250 OHMS min. 
100 ± 40% 2SO OHMS min. 
100 ± 40% 250 OHMS min. 

Write for your FREE PRODUCT CATALOG 

EEM 1988 

or for immediate answers, call one of our 
application engineering specialists at 616-777-2602. 

For manufacturers' sales offices, see yellow pages 

Max. Cont. 
Oper. Temp. 

lSO' 
150' 
lSO' 
150' 
150' 
150' 

5300 
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OMEGJ.t 
v®oorn ~®oornrnrn 
FOR 

t/ TEMPERATURE 

t/ PRESSURE AND 
STRAIN 

t/ FLOW AND LEVEL 

t/ pH AND 
CONDUCTIVITY 

t/ DATA ACQUISITION 

t/ DISCOUNT SOFTWARE 

t/ SCIENTIFIC AND 
TECHNICAL BOOKS 

t/ ELECTRIC HEATERS 

Til Qualify fllr Yllur Free Cllpies, Call: 

AD OMEGA TheIlDo'ogies Company 

(203) 359-RUSH 
One Omega Drive, Box 4047, Stamford, CT 06907 
Telex 996404 Cable OMEGA FAX (203) 359-7700 
© COPYRIGHT 1988, OMEGA ENGINEERtNG, INC. ALL RIGHTS RESERVED, PRINTED IN USA 

8·1860 For manufacturers' sales offices, see yellow pages 
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TEMPERATURE 
MEASUREMENT 
HANDBOOK 
AND 
ENCYCLOPEDIAT. 

• Over 872 Pages! 
• Over 15,000 

Products 

1-800-TC-OMEGA 
One Omega Drive, Box 4047, Stamford, CT 06907 
Telex 996404 Cable OMEGA FAX (203) 359-7700 
© COPYRIGHT 1988, OMEGA ENGINEERING, INC. ALL RIGHTS RESERVED, PRINTED IN USA 

For manufacturers' sales offices, see yellow pages 8·1861 
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TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

88/89 EDITION OF EEM 
Abbreviations/Acronyms 

........... A·1134, 8·1098, C·1082, 0·1038 
ASCII Code ...................................... 0·1073 
Batteries, Product Selection Guide ..... 0·1428 
Batteries & Fuel Cells, 

Characteristics ............................. 0·1454 
Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide ................. C·1003 
Capacitors, Basic Formulas ............... A·1030 
Capacitors, Miniglossary .................. A·1027 
Capacitors, Product Selection Guide .. A·1003 
Coils, Chokes, Inductors, 

Product Selection Guide ................ A·1193 
Conductors, Maximum Current 

Capacity of Copper & Aluminum ..... C·1760 
Connectors, Miniglossary ................ C·1374 
Connectors, Terminals & Sockets, 

Product Selection Guide ................. C·1127 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide ............................ A·1331 

Delay Lines, Product Selection 
Guide ........................................... A·1495 

Discrete Semiconductors, Product 
Selection Guide ............................. A-2113 

Displays, Readouts, & CRTs, 
Product Selection Guide ................. 8·1033 

EBCDIC Code .................................. 0·1162 
Encapsulation, Miniglossary .............. C·1110 
Fans, Blowers, Cooling Equipment & 

Heat Exchangers, Product 
Selection Guide ............................. C·1643 

Filters, Product Selection Guide ......... A·1633 
IC Master. ........................................ A·1 718 
Instruments, Panel Meters, Product 

Selection Guide ............................. 0·1350 
Instruments, Test & Measuring, 

Product Selection Guide ................. 0·1190 
Interconnection Systems, Product 

Selection Guide ............................. C·1 719 
Keyboards & Keypads, Product 

Selection Guide ............................. 8·1808 
Lamps, Lights, & Inductors, Product 

Selection Guide ............................. 8·11 04 
Logofinder & Trademark Directories .... C·901 
Microwave Components, Product 

Selection Guide ... ' ......................... A·1 761 

Military Qualified Products List ........... 8·1003 
Motors, Drives, & Rotating Components, 

Product Selection Guide ................ 8·1181 
Opt a Semiconductors, Miniglossary .. 8·1262 
Oscilloscopes, Product 

Selection Guide ............................. 0·1408 
Panel Hardware, Product 

Selection Guide ............................. C·1603 
Potentiometers, Trimmers, Controls & 

Rheostats, Product 
Selection Guide ............................. A·205 7 

Power Supplies, Miniglossary ............ 0·1504 
Power Supplies, AC, Product 

Selection Guide ............................. 0-2060 
Power Supplies, DC, Product 

Selection Guide ............................. 0·1497 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide ................. 8·1297 

Relay Contact Forms ........................ 8·1371 
Relays, Electromechanical, 

Miniglossary ................................. 8·1364 
Relays, Product Selection Guide ......... 8·1355 
Resistor Color Codes ....................... A·1911 
ReSistors, Product Selection Guide .... A·1849 
Servo Components, 

Miniglossary ................... 8·1238,0·2176 
SI Units, Basic Guide To, 

........... A·1090, 8·1050, C·1092, 001048 
Solenoids, Product Selection Guide .... 8·1612 
Switches, Product Selection Guide ..... 8·1636 
Thermal Components, Product 

Selection Guide ............................. 8·1834 
Thermal Conductivity of Dielectrics 

at Room Temperature .................... 8·1842 
Thyristors/High Power Diodes, 

Miniglossary ................................ A·2145 
Trademark & Logofinder Directories .... C·9 01 
Transducers & Encoders, Product 

Selection Guide ............................. 8·1874 
Transformers, Product 

Selection Guide ............................. A·2153 
Voltage Drop Nomograph .. C.1912, 0·2042 
Wire & Cable, Product 

Selection Guide ............................. C·1 763 
Wire Guages-Diameter, Area, 

Copper Weight ............................. C·1864 
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QUALITY THERMISTOR, INC. 
2147 CENTURION PLACE/BOISE, 10 83709/PHONE (208) 377-3373 FAX (208) 376-4754 

COMMERCIAL & MILITARY GRADE THERMISTOR PRODUCTS TO MIL-T-23648A 

NEGATIVE & POSITIVE THERMISTOR CHIPS FOR SURFACE MOUNT AND HYBRID CIRCUITRY 

"QTH11" SERIES 

0.080 

~ .= j 
0.070 

NTC SURFACE ount ThermTStOr Chips 
FEATURING LEACH-GUARD WRAP AROUND 
TERMINATIONS-
ENGINEERING INFORMATION 
1. Time Constant: 8 seconds max. 
2. Dissipation Const: 1 mw/deg. C 
3. Operating Temp: - 65 to + 125C 
4. Termination: Silver/Nickel 

Barrier Finish 

R-T Curve X T Y S 
R2S Range 300 1.OK S.OK 100.0K 

(Ohms) to to to to 
7S0 1.SK 10.0K 200.0K 

M 
200. OK 

to 
500.0K 

Z W V 
50. OK 300.0K SOO.OK 

to to to 
100.0K 7S0.0K 1.0M 

p 

3.0M 
to 

10.0M 

ORDERING INFORMATION QTH11 T-10 2 J 

Prefix 

R-T Curve 

1 sl & 2nd Resistance Digit 

# Zeroes following 

Resistance Tolerance 

-=r TJ J 

NTC WIRE BONDABLE CHIPS 
ENGINEERING INFORMATION 
1. Time Constant: 8 seconds max. 
2. Dissipation Const: 1 mw/deg. C 
3. Operating Temp: - 65 to + 125C 
4. Termination: Silver 

R-T Curve X T Y S M 
R25 Range 20 100 300 10.0K 20.0K 

(Ohms) to to to to to 

Ceramic 

Z W V p 

1.0K 100.0K SO.OK 100.0K 
to to to 10 

2S0 1.0K 5.0K SO.OK 150.0K 50.0K SOO.OK 1.0M 3.5M 

ORDERING INFORMATION 

Prefix 

R-T Curve 

1 sl & 2nd Resistance Digit 

# Zeroes following 

Resistance Tolerance 

QTC11 Z - 50 3 J 

-=rTTJ I 

POSITIVE TEMPERATURE COEFFICIENT CHIP THERMISTORS 
"QTC11" SERIES 

t--w~ 

T 
L 

1 
~ 

~ 
Gold Wire Bondable 
ENGINEERING INFORMATION 
1. Time Constant: 8 seconds max. 
2. Dissipation Const: lmw/deg. C 

EEM 1988 

3. Positive TCR: O.7%/deg. C 
4. Operating Temp: - 55 to + 125C 
5. Termination: Gold 

~or--- Silicon Resistance Range 
(Ohms) L +/- 0.010" W +/- 0.010" T +/- 0.005" 

10-1800 0.032" 0.032" 0.050" 
2200-6800 0.038" 0.038" 0.072" 

Gold 8200-l0.0K 0.025" 0.025" 0.072" 

ORDERING INFORMATION QTC11 - 10 2 K 

Prefix ~ TTl 
1 st & 2nd Resistance Digit ____ ---l I 

# Zeroes following -

Resistance Tolerance 

For manufacturers' sales offices, see yellow pages 8-1863 



THERMAL COMPONENTS 5300 

QUALITY THERMISTOR, INC. 
2147 CENTURION PLACE/BOISE, 10 83709/PHONE (208) 377-3373 FAX (208) 376-4754 

COMMERCIAL & MILITARY GRADE THERMISTOR PRODUCTS TO MIL-T-23648A 

NTC & PTC LEADED THERMISTORS FOR CIRCUIT BOARD AND PROBE ASSEMBLIES 

"QTMC" SERIES 
Radial Leaded Negative Temperature Coefficient Thermistors 
Operating Temperature - 55 to + 125 C 

6""""'''' T 
Dia. 

...L --- Tin Plated Copper 
,-/' 

11-0· ---- 200+1- ___ ~ 
0.25 

Part # R@25C R-T NTC@25C Body Diam. Leads 
QTMC (Ohms) Curve %Rldeg. C inches #AWG 

-1 500 Z -4.4 0.240 28 
-7 2.252K Z -4.4 0.125 28 

-11 5.000K Z -4.4 0.125 28 
-14 1000K Z -4.4 0.125 28 
-19 20.00K Z -4.4 0.125 30 
-21 100 Y -3.9 0.220 28 
-24 300 y -3_9 0.150 28 
-28 2000K Y -3.9 0.125 30 
-38 50.00K V -4.9 0.125 30 
-43 100.0K V -4.9 0.125 30 
-48 100.0K M -4.2 0.125 30 
-65 1.0Meg P -5.3 0.125 28 
-70 9.8Meg R -6_2 0.125 30 
-82 10.00K S -4.0 0.125 30 

"QTMC" units listed are typical values. Consult factory for full range. Available Toler
ances: K =·10% J = 5% G = 2% F = 1% C3 = 0.2 deg. C from 0 to 70 C. 

ORDERING INFORMATION QTMC - 14 C3 

Prefix 

Value Designator 
Tolerance 

-=r- T T 
POSITIVE TEMPCO THERMISTORS 
0.7% TRC from - 55 to + 125 C 

t--- .300 + 12-1 

-----,j,.--{( QTG 12 )I---~ 
.020 

~.421 ,", 1.37--1 

I QTM12 I 
.025· 

r- 175 -+-11 -1 
/(QTG10) 

.015 • 

;-
.155 

-L 

-r
.070 

-L 

QTG12 
Hermetically Glass 
Sealed Thermistor 
Leads: 0.020" Tinned 
Dumet 
Power: 1/. Watt @ 100 C 
Resistance Range: 10 to 
10KOhm 

QTM12 
Rugged Molded Design 
Thermistor I 

Leads: 0.025" Tinned 
Copper 
Power: 1/. Watt @ 100 C 
Resistance Range: tOto 
40KOhm 

QTG10 
Miniature Hermetically 
Glass Sealed Thermistor 
Leads: 0.015" Tinned 
Dumet 
Power: 'h6 Watt @ 100 C 
Resistance Range: 10 to 
5.0KOhm 

"QTGN" SERIES 
Hermetically Sealed Negative Temperature Coefficient Operating 
Temperature Range: - 55 to + 125 C 

-r- / 015" Dla~Dumet Glass Body 

~~~ - QTGN10 
-L 

J-- J~; I ~,~ ~ 

r~" "" '"c' QTG N 12 ~ """ ~"' 
L ~i~-~) :==-3c30~0 ~ 

-r-
.105 
Max. 

-L 
.- 1 Max. -

Part R<t1j25C R-T NTC@25C R125 
Number (ohm) Curve %R/deg. C R@25 

OTGN10-1 3000 y -3.9 0.05040 
OTGN10-2 5000 y -3.9 0.05040 
OTGN10-3 10000 y -3.9 0.05040 
OTGN10-4 20000 Z -4.4 0_03416 
OTGN10-5 50000 Z -4.4 0.03416 
OTGN10-7 250000 V -4.9 0.02170 
OTGN10-8 500000 V -4.9 0.02170 
OTGN10-9 1.0Meg V -4.9 0.02170 
OTGN12-10 5000 Z -4.4 0.03416 
OTGN12-12 10000 Z -4.4 0.03416 
OTGN12-14 50000 Z -4.4 0.03416 

Available Tolerances: K= 10% J = 5% 

ORDERING INFORMATION QTGN10 -4 J 

Prefix 

Value Designator 
Tolerance 

~ II 
MILITARY GRADE PTC THERMISTORS: 
M I L-T-23648A 

"RTH42" 
MIL-T-23648/19A r---.300 -o+,I ..... 12 ~ 

-~l...-l( RTH42 )--

"RTH22" 
MIL-T-23648/9A 

.020 

/ 
.025 

r--- .421 --1..- 1.37 ~ 

RTH22 1---

T 
.105 

....L.. 

-,
.155 

-L 

ORDERING INFORMATION RTH42ES 33 2 K 

Style 

1 st & 2nd Resistance Digit 
# Zeroes following 

Resistance Tolerance 

.~ T J J 

8-1864 For manufacturers' sales offices, see yellow pages EEM 1988 



THERMAL COMPONENTS 

QUALITY THERMISTOR, INC. 
2147 CENTURION PLACE/BOISE, ID 83709/PHONE (208) 377-3373 FAX (208) 376-4754 

TEMPERATURE SPECIALTY PRODUCTS & SERVICES 

THERMISTOR PROBE ASSEMBLIES 

1/, NPT .'lt6 Hex. .-L : 187 

~~)JS ·~~~~*+(}~"B 
~ Specify -+j ~ .70 -----1 "--3.0 ~ LJ:: .62 -:Lt 

OTP OTRL OTA r 1.00 
(Immersion) (Surface) (Duct/Air Flow) 

THERMISTOR DIRECT CURRENT MUFFIN FAN CONTROLLER "DC-100" 

Designed for speed control of D.C. muffin fans, 
the versatile DC-100 can be used in any 
application where a biased output voltage is 
required as a function of temperature. 

SPECIFICATIONS 
Electrical Characteristics at 25C. 

Parameter Min. 

Input Voltage -
Output Voltage -
Output Current -
Output Power -
Operating Temp. OC 

THERMOCOUPLES: 
NORTHWEST THERMOCOUPLE, INC. 

2161 Centurion Place 
Boise 10 83709 
Phone (208) 376-0842 
Fax (208) 376-4754 

Current VS. Temperature 

II ual::LI Max. 

18V 
17V 
2A 

lOW 10 20 25 30 40 50 .4A 
70G Temperature (Cent.) 

Elements: All Industry Standard ANSI Calibrations Available 

Type Max. Temp. Error Wire Gauges (AWG) 

J 1400 F +/- 4 F #16 to #30 
K 2300 F +/- 4 F #16 to #30 
T 700 F +/- 4 F #16 to #30 
E 1600 F +/- 3 F #16 to #30 
R 3000 F +/- 5 F #16 to #30 
S 3000 F +/- 5 F #16 to #30 

EEM 1988 For manufacturers' sales offices, see yellow pages 

5300 

8-1865 



A 
AC alternating current 
ABS acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCn American national standard code for 

information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CAMAC computer automated measurement and control 
CATV cable television or community antenna 

television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded decimal interchange 

code 
EEPROM electrically erasable PROM 
EIA Electronic Industries Association 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene Copolymar, 

200' Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide PET 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 

HlPOT test, measurement and diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JEDEC Joint Electronic Device Engineering Council 
JFET junction PET 
JMOS junction MOS 

K 
kHz kilohertz (10 3 
KSR keyboard send lreceive 

L 
LC inductance capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
L VDT linear velocity displacement transfonner 

M 
MASER microwave amplification by stimulated 

emission of radiation 
MA TV master antenna television 
j.lF microfarad 
MHz megahertz 
MIB microcomputer interface board 
MIC microwave IC 
MIPS million instructions per second 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor PET 
MOSIGT metal oxide semiconductor insulated-gate 

transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment manufacturer 
OR a logical operator 

P 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative (transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM progranunable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction transistor 

Q 
QAM quadrature amplitude modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered switch 
SIMM single in-line memory module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of expansion 
TXCO temperature compensated crystal oscillator 
TFE tetrafluoride ethylene propylene Copolymer, 

250' Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible Pflwer supply 

V 
VAC volts (of) alternating current 
VAN value added network 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz to 300 MHz) 
VHSIC very high speed integrated circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 
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Selco Products Co. 
7580 Stage Road • Buena Park, CA 90621 
Tel. (213) 921-0681 • (714) 521-8673 • TELEX 655457 • 1-800-25-SELCO • FAX 714-739-1507 

STOCK 1/2" DISC THERMOSTATS 
SC/SO 
These compact thermostats 
are the industry standard. 
As with all of our snap
action thermostats, a C in 
the part number means the 
circuit will close when the temperature rises and 
an 0 in the part number means the circuit will open 
when the temperature rises. Snap-action means re
liability. A high-force bimetallic disc inside these 
thermostats keeps the circuit the way you want it. 
The thermostats respond Instantly to temperature 
change-not shock, vibration or anything else. 

"'0" r- 906-j 2 holes 

...L-±±;[. _. --'to 
349 1-----'-

i 015 i __ _ 
, . ..l. -.--. f- -. j 50 625. I ,020 

Ola ---j 

ELECTRICAL 
120 VAC, 8 Amps, Resistive 
100,000 Cycles 
).fl' clearance through air and over surface 
TEMPERATURE RANGE 
60 Degrees F. to 325 Degrees F. 
APPROVALS 
UL File no. E36103, Guide XAPX2 
CSA File No. 21048, Guide 400-E-0 

MODELS AVAILABLE FROM STOCK 

SC AND OA SC~A AND SO-A 

SO·35(11 
SO·60(21 
SO·SO·PCB(31 -

SC-60-A 

so·a5 
SO-lOa SO-100-A 

SC·100 SC-l00-A 
$0-110 

SC-l10-A 
SO-120 SQ-120-A 
SC-120 SC-120-A 

SQ·130-A 
SO-140 SQ·140·A 
- 50-140·AX(4) 
5C-140 5C-140·A 
50-150 50-1S0-A 
SO·150·WOB(51 -

50-lSD-AM 
SO·150·QC(61 -
50-160 50·1 SO-A 
SC-160 5C-160-A 
50-170 SO-170-A 
5C-170 SC-170-A 
50-175 5Q-17S·A 
SO·175·QC(6). 
50-17S-5T(7) 
SO-180 50-l80·A 
SO·1aO·QC(BI 
SC-180 5C-180-A 
50-190 50-l90-A 
SO 190·TPZ(91 
SO·194·PT (41 

- -
SO-200-A 

5C-200 SC-200-A 
- -
SO-210 SO-210-A 
50-220 
SG·225 SC·225-A 
50·230 
SC-240 
SO-250 SO-250-A 

SO-250-AM 

- SO-28D-A 
SO-300-A 

SO·325 SO-325-A 
- SO-3S0-A 

(1.) Has .250 turned up qUick connects, no bracket. 
(2.) Freeze point thermostat-closes before 32F. on drop. 
(3.) Printed circuit board moUl'lt. 

SC-AISO-A 
Designed for applications 
requiring a higher electrical 
rating, our newest thermo
stats have the same dimen
sions as SC and SO thermo
stats, except they are .12" taller, the mounting 
holes are .016" larger and the bracket is .187" 
narrower. The slightly taller thermostat puts more 
space between the terminals and the base, giving 
the A model its higher electrical rating and all 
International Specification Approvals. 

'~l 

ELECTRICAL 
120 VAC, 15 Amps, Resistive 
240 VAC, 8.3 Amps, Resistive 
100,000 Cycles 
V4" clearance through air and over surface 
TEMPERATURE RANGE 
60 Degrees F. to 350 Degrees F. 
APPROVALS 
UL File No. MH8267, Guide MBPR2 
CSA File No. 21048, Guide 400-E-0 
Also has VDE and all other International Approvals 

CA AND OA seT POINT 
35F. +5F 
60F. +5F. 

- 60F. ±SF. 
60F, ±7F 
B5F. +5F. 

- lOOF. ±5F, 
lOaF. ±7F. 

OA-110 110F. +SF. 
110F. ::t7F 
l20F. ::t5F 

CA-120 120F. ±7F. 
130F. ::tSF 

OA·140 l40F. +5f 
- l40f. ::tSF 
CA-140 l40F. +7F. 
OA·150 lS0F. +SF 
- 150f. ±SF 

1S0F. ::t8F. 

- 1S0F. ±Sf. 
OA·160 lS0F. ::tSF 

lS0F. +7F. 
OA-170 170f. ±SF 

170F. +7F. 
OA·17S l7Sf. +Sf 
- 17SF. ::tSF. 

175F. ±5F 
OA-1BD leOf. ±5F 

leOF. ±SF 
CA-1BO l80F. +7F. 

OA·19D 190F. ::tSF. 
190F. +SF 
194F. +SF 

GA-190-0C(4) 190F. ±SF. 
OAM-194 194F. +7F 

CA-194·0C(101 194F. ±7F. 
200F. +SF. 

CA-20D 200F. ±7F 
CA-20S 20SF. ±BF 
OA-21 0 210F. ::tSF 
OA-220 220F. +6f. 
CA-22S 22SF. ±8F. 
OA-230 230F. ±SF 
CA-240 240F. ±10f. 
OA-250 250F. ::t7F. 
OAM·250 250F. ::t10F. 

- 280F. ±7F. 
300F. ±7f. 
325F. ±7F. 

- 3S0F. ±10f. 

CAlOA 
A breakthrough in price and 
technology, these thermo
stats perform under a wide 
range of operating condi
tions. One-piece contact 
construction makes the CA and OA models the 
most reliable in the industry. They are about the 
same size as the SC and SO models and are 
manufactured in a high-tech clean room in Japan. 
In fact, the CA and OA might just set a new 
industry standard. 

ELECTRICAL 
125 VAC, 10 Amp, Resistive 
30,000 Cycles 
).f," clearance through air and over surface 
TEMPERATURE RANGE 
100 Degrees F. to 284 Degrees F. 
APPROVALS 
UL File No. E52529 (S) Guide XAPX2 
CSA Applied for. 

ACTION AT 
SET POINT DIFFERENTIAL 

open 15F 
open 20F. 
open 20F 
closes 20F 
open lSF. 

open 30F 
closes 30F 
open 30F. 
closes 30F 

open 30F. 
closes 30F. 
open 30F. 
open 30F. 
open 2SF. 
closes 30F. 
open 30F. 
open 25F 
open manual· reset 
open 30F. 
open 30F. 
closes 30f. 
open 30F 
closes 30F 
open 15F 
open 30F. 
open 30F. 
open 30F. 
open 30F 
closes 30F. 
open 30F 
open 30F 
open 41F 
open 1BF 
open manual-reset 
closes 30F. 
open 30F. 
closes 30f. 
closes 30F. 
open 30F 
open 30f. 
closes 30F 

open 30F. 
closes 100F 
open 30f. 
open manual-reset 
open 30F 
open 30F 

open 50F 
open SOF. 

( S.) Has .250 turned up qUIck connects 45 to mounting hole centerhne. 
( 7.) Has .250 turned up quick connects-%2" stUd, %" length. 
( 8.) Has 3A6" horiz. quick connects-45° to mounting hole centerline. 

(4.) Has .250 turned up quick connects 90° to mounting hole centerline 
(S.) No bracket. 

( 9.) Has .250 turned up quick connects in line with mounting holes, open slot on one mounting hole. 
(10.) Has 3/16" turned up quick connects 90°10 mounting hole centerline. 

EEM 1988 For manufacturers' sales offices, see yellow pages 8-1867 



II .. ... 
Sensor Scientific, inc. 

TEMpO 

-50 
-40 
-30 
-20 
-10 

o 
10 
20 
25 
30 
40 
50 
60 
70 
80 
90 

100 
110 
125 
130 
140 
150 

NTC THERMISTORS 
INTERCHANGEABLE WAFER THERMISTORS 0-70°C 

2252 

151424 
75982 
39928 
21883 
12474 
7357 
4481 
2813 
2252 
1814 
1200 
812 
560 
394 
282 
206 
153 
115 
77 
68 
53 
42 

Resistance vs. Temperature Conversion Chart 
MATERIALC 

OHMS 
3000 5000 

201720 
101220 
53190 
29151 
16617 
9801 
5970 
3747 
3000 
2417 
1598 
1081 
746 
525 
376 
274 
203 
153 
102 
90 
70 
56 

336200 
168700 
88650 
48585 
27695 
16335 
9950 
6245 
5000 
4029 
2664 
1802 
1243 
875 
627 
457 
339 
255 
170 
150 
117 
93 

10000 

672400 
337400 
177300 
97170 
55390 
32670 

I' 19900 
12490 
10000 
8057 
5327 
3604 
2486 
1749 
1253 
913 
677 
509 
340 
300 
234 
185 

30000 

1204500 
618900 
330900 
183510 
105300 
62310 
38010 
30000 
23826 
15309 
10077 
6777 
4647 
3243 
2307 
1665 
1221 
786 
678 
513 
396 

MATERIAL 0 
OHMS 
50000 

2007500 
1031500 
551500 
305850 
175500 
103850 
63350 
50000 
39710 
25515 
16795 
11295 
7745 
5405 
3845 
2775 
2035 
1310 
1130 
855 
660 

100 000 

4015000 
2063000 
1103000 
611700 
351000 
207700 
126700 
100000 
79420 
51030 
33590 
22590 
15490 
10810 
7690 
5550 
4070 
2620 
2260 
1710 
1320 

II 

Sensor Scientific has developed a low cost interchangeable wafer thermistor 
product line. These highly reliable units provide a resistance temperature 
curve that can be matched within ±.2°C over a range of 0° to 70 0 e. This 
means that a matched replacement thermistor can be purchased several 
years from now with the identical RIT curve as the original thermistor. 

o!s. I 
MAX. ~========================d 
~ 1+1----- 2.0" -----1.1 

EPOXY COATED 

SENSORBEADS 
1.. 
~C):::::== 
t t-"-I 

S14 GLASS BEAD 

PART # R 25°C 

S14Al02 1,000 
S14A502 5,000 
S14A 103 10,000 
S14A 104 100,000 
S14Al05 1,000,000 
S43A 102 1,000 
S43A502 5,000 
S43Al03 10,000 
S43A 104 100,000 
S43A 105 1,000,000 

1.. 
'" C):::::== T t-"..j 

S43 GLASS BEAD 

DIA 251125° C 

.014 13.7 

.014 15.1 

.014 19.6 

.014 30.2 

.014 39.8 
0.43 18.6 
0.43 20.7 
0.43 27.8 
0.43 34.1 
0.43 51.6 

SP60A 
SP60A 
SP60A 
SP100A 
SP100A 
SP100A 
SP100A 
SP100A 

SENSORPROBES 
L 
f-E-" I ,-1 
L 

"'0' 8====J=====; 
TI--so I 

1,000 .060 
10,000 .060 

100,000 .060 
1,000 .100 
5,000 .100 

10,000 .100 
100,000 .100 

1,000,000 .100 

18.6 
27.8 
34.1 
18.6 
20.7 
27.8 
34.1 
51.6 

These are typical units. Resistance values are available at 25° C These are typical units. Resistance values are available at 25° C 
from 100 ohms to 5 meg ohms. from 100 ohms to 5 meg ohms. Glass encapsulations are available 

from 1/8" to 1" in length. 

CUSTOM ASSEMBLIES 
GENERAL APPLICATIONS Sensor Scientific recognizes the growing demand of diver

sified mounting and assembly requirements. Our engineers 
are responsive to your design criteria and will work with 
you to fulfill your application needs. 

• Air temperature sensing • Pipe and plug fitting probes 
• Medical probes • Gas temperature 
• Corrosive solution testing . measurements 
• Su temperature probes • Armored cable assemblies 

Sensor SCitHIlIIIG, inc. 
1275 Bloomfield Ave., Fairfield, NJ 07006. (201) 227-7790 Fax' 227-8063 Telex: 9102403313 

CALL TOLL FREE 800-524-1610 
... For manufacturers' sales offices. see yellow pages EEM 1988 
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Sensor Scientific, inc. 
NTC THERMISTORS 

TEMPERATURE ASSEMBLIES 
Sensor Scientific manufactures many different types of ter
mistor assemblies. The housing drawings in this section are 
offered as a guide to assist the engineer in designing a com
plete thermistor assembly that meets his project needs best. 

The housing material specified in most of the drawings is 
stainless steel. If the requirements are such that other material 
would be preferable, brass and aluminum are also available. 

Sensor Scientific has trained application engineers who will 
assist you in the design and selection of the thermistor 
assembly that meets your needs best. Our probes have been 
designed to maximize sensitivity and stability. They are also 
constructed to minimize the risk of damage due to operation 
and handling. 

The basic element in these assemblies is the thermistor. Sensor 
Scientific manufactures a complete line of thermistors. The 
glass bead and probe thermistor and the wafer or disc type 
thermistor are units that are typically used in these assemblies. 

All assembly work is performed by carefully trained and super
vised individuals. All units are extensively tested throughout the 
manufacturing process to insure that customers receive the 
highest quality thermistor assemblies. 

1-"~:~·~~o'E~r- ... _/ 
I I I I 

INSUlA'ED lEAD STAINLESS STEEl 

Series 100 

Series 210 

Series 500 

1'''i o 

Series 110 

r--LENGTH TO BE 

I SPECIFIED 1 375 r -l 1-- 155 

=j t 0 Ii 
pvc ~EPOXY 

INSULATED STAINLESS 
LEADS STEEL 

Series 300 

Series 501 

Series 200 

GLASS THERMISTOR 

Series 400 

STAINLESS STEEL 

'NSUlATED lEADS "'r-li-" "6'~ 
~m t, 

DETERMINED --I 

375 OIA. H~X 1251.P.S 

Series 510 

The quality control at Sensor Scientific is qualified to 
Mil-Q-9858A. All units are tested in carefully calibrated 
sensitive temperature control baths and all calibrations 
are traceable to the National Bureau of Standards. 
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TECHNe 
7803 Lemona Avenue 
Van Nuys, CA-91405 

(818) 781-1642 FAX: 818-781-8647 

B - Series Thermistors 
2.5 to 500 n 

o -Series Thermistors 
25 to 5,000 n 

J - Series Thermistors 
200 to 30,000 n 

Military Qualified To MIL-T-23648 

Techno Components thermistors conform to AQL 
and confidence levels specified in MIL-T -23648, 
tables V and VI. 

Coatings, markings, special leads, probes, re
sistor/thermistor networks, resistance values from 
1 ohm to 1S0 K n, and other product variations are 
produced to meet your design requirements. 

Resistance tolerance of ± 1% through ± 20% are 
available and may be specified at 2SoC or any 
temperature within the operating range. Maximum 
operating temperature with leads is 1S0°C. 

CURVE 
Ratio = ~ ~;;~C = 12.95% ±10% B 

CURVE 
Ratio = ~ ~;:~C = 19.8% ±100/0 D 

CURVE 
Ratio = ~ ~;:~C = 29.85% ±10% J 

~ 
t'~ 

.J.. 

CUBE ~~ -<. 

->~ BAR 

DISC CHIP 

+~ 
1--:'.-1 

~ -<. -r-
>-

"Soft-Start" 
Inrush Current Suppressing Devices 
• Over SO std. types available. 
• Up to 25 Amps. current handling. 
• Resistance tolerances of ± 1 % thru ± 20% are 

available and may be specified at 2S0C or any 
temperature within the operating range. 

THERMAL COMPONENTS 5300 

NTC thermistors 

THERMISTOR SPECIFICATIONS 
R @2S·C Part Nrc Nominal Max. Dimensions Leads 
ll .... 10% Numb.r %/oC@2SOC D.C.· T.C.·· A B AWG# Type 
100,000 2J05 -4.4 3 10 .06 .26 30 Bar 
75,000 2J06 4.4 3 8 .06 .20 30 Bar 
50,000 2J07 4.4 3 7 .06 .15 30 Bar 
30,000 2J08 4.4 2 6 .06 .08 30 Bar 
25,000 2J09 4.4 2 5 .06 .07 30 Bar 

~OO 2J10 4.4 2 5 .06 .06 30 Chip 

~?O 2J11 4.4 2 4 .06 .05 30 Chip 
10,000 2J12 4.4 2 4 .06 .04 30 Chip 
10,000 lJ112 4.4 2 4 .06 .05 30 Disc 
10,000 lJ13 -4.4 4 12 .11 .10 28 Disc 
8,000 lJ14 4.4 4 10 .11 .08 28 Disc 
7,000 lJ145 4.4 4 10 .11 .07 28 Disc 
6,000 lJ147 -4.4 3 9 .11 .06 28 Disc 
5,000 lJ15 4.4 3 8 .11 .05 28 Disc 
5,000 2J15 4.4 3 8 .10 .04 28 Chip 
4,000 lJ154 -4.4 5 23 .16 .10 28 Disc 
4,000 2J165 -4.4 3 8 .10 .04 28 Chip 
3,000 2J16 4.4 3 - .12 .04 28 Chip 
3,000 lJ155 4.4 6 20 -16 .08 28 Disc 
2,500 lJ158 4.4 5 19 .16 .07 28 Disc 
2,000 2J17 4.4 3 5 .10 .03 28 Chip 
2.000 lJ20 -4.4 7 25 .22 .09 24 Disc 
2,000 1010 -3.9 2 3 .06 .04 30 Disc 
2,000 2010 3.9 2 4 .06 .04 30 Chip 
1,500 10111 -3.9 2 • 3 .08 .06 30 Disc 
1,000 2J21 -4.4 6 15 .18 .04 24 Chip 
1,000 lJ24 4.4 9 48 .32 .09 24 ~~ 1,000 10112 3_9 2 4 .08 .04 30 Disc 
1,000 1013 -3.9 4 10 .11 .08 28 Disc 
1,000 2013 3.9 2 3 .08 .04 28 Chip 

800 1014 3.9 3 8 .11 .06 28 Disc 
700 10145 -3.9 3 7 .11 .06 28 Disc 
600 10147 -3.9 3 7 .11 .04 28 Disc 
500 1015 -3.9 3 6 .11 .04 28 Disc 

500 2015 -3.9 2 4 .10 .04 28 Chip 
500 10153 -3.9 7 20 .16 .08 28 Disc 
400 20165 -3.9 2 4 .11 .04 28 Chip 
300 2016 -3.9 3 5 .10 _03 26 Chip 
300 1019 -3.9 7 25 .22 .09 24 Disc 
200 2020 -3.9 6 - .15 .04 - Chip 
100 2021 -3.9 6 - .18 .04 24 Chip 
100 2B13 -3.3 2 4 .07 .04 26 Chip 
80 2B14 -3.3 2 4 .08 .04 28 Chip 
80 20211 -3.9 5 .20 .04 24 Chip 
50 2024 -3.9 6 - .32 .04 . 24 Chip 
50 2B15 -3.3 2 4 .10 .04 28 Chip 
30 2031 -3.9 7 .35 .04 24 Chip 
30 2B16 -3.3 2 4 .10 .03 28 Chip 

25 2033 -3.9 7 _. .36 .04 24 Chip 
20 2034 -3_9 7 - .36 .04 24 Chip 
20 2B17 -3.3 3 4 .16 .04 28 Chip 
10 2B21 -3.3 5 - .18 .04 28 Chip 

5 2B24 -3.3 6 - .30 .04 24 Chip 

·DISSIPATI.O.N CONSTANT 
Dissipation Cons18nTexpressed in mw'·C, represents the amount 01 power required to raise the 
temperature 01 a thermistor 1 ·C. 
··TIME CONSTANT 
Time Constant, expressed in seconds, is the time required lor a thermistor dissipating zero 
power to change 63% 01 the difference between its initial temperature value and that 01 a new 
temperature environment. 

Temperature Sensing Probes 
• Temperature Range: - 60 to + 300°C . 
• Sensors: NTC Thermistor (- 4.4%°C) . 
• Tolerances: 10% to O.S% or better (interchangeable) . 
• Resistance Range: 50 Ohms or 3S0K Ohms @ 2SoC. 

Techno Components engineers will design Temperature Sensing Probes for your special application. Outline your problem or 
specifications and send them to Techno Components Applications Engineering Department. 

INC. 

B·1870 For manufacturers' sales offices, see yellow pages EEM 1988 



TECHNO 
7803 Lemona Avenue 
Van Nuys, CA 91405 

(818) 781-1642 FAX: 818-781-8647 

Hybrid Chip Thermistors 

FEATURES: 
• High Density Construction Ensures Long Life and Reliability. 
• Wraparound Terminations. 
• Flow Solderable. 

NTC thermistors 

• Can be Mounted with Conductive Epoxy. 

~ • Automatic Placement Capability. 
• Tape and Reel Available. 
• Burn-in and Data Available. 
• Meets Requirements of MiI-T -23648 Tables V and VI. 

R .t 25°C P.rt TC A (In) B (In) C (In) D (In) 
±10% ND. %/oC ±.OID ±.D1D :!:.D1D ±.DtD 

ELECTRICAL SPECIFICATIONS: 5,000,000 7S050 6.02 .028 .061 .110 .020 

2,500,000 7S255 6.02 .040 .085 .110 .020 
• Resistance Range: 1,000 Ohms to 5 Meg Ohms. 1,000,000 7Ml05 5.06 .020 .040 .125 .020 

• Temperature Coefficient: From 3.3%/OC to 6.02%/oc. 750,000 7M754 5.06 .020 .053 .125 .020 

• Tolerance: ± 10% @ 25°C standard. Tighter tolerances 500,000 7M504 5.06 .020 .079 .125 .020 

down to ± 2% or less are available. 300,000 7M304 5.06 .028 .094 .125 .020 

• Special resistance values and temperature coefficients are 
200,000 7M204 5.06 .040 .072 .110 .020 

100,000 7Ml04 5.06 .048 .086 .100 .020 
available to meet your requirements. 80,000 7J803 4.4 .020 .049 .125 .020 

60,000 7J603 4.4 .020 .066. .125 .020 

cc~ 
50,000 7J503 _4.4 .028 .056 .125 .020 

SILVER OR 40,000 7J403 _4.4 .028 .070 .125 .020 
PO S.llVER 30,000 7J303 _4.4 .032 . 082 .125, . .020 

~~/~ 
20,000 7J203 _4.4 .040 .088 .125 .020 

10,000 7J1Q3 _4.4 .048 .086 .100 .020 

8,000 70802 _3.9 .028 .050 .125 .020 

7,000 70702 _3.9 .028 .057 .125 .020 

6,000 70602 3.9 .028 .067 .125 .020 

5,000 70502 3.9 .028 .080 .125 .020 
A 4,000 70402 -3.9 .028 .090 .125 .020 

3,000 , 70302 -3.9 .040 .069 .110 .020 

"'B+. 2,500 70252 _3.9 .040 .083 .110 .020 

2,000 70202 -3c~ f---"-~4~ ~4 .100 .020 

oi 1,500 70152 _3.9 .048 .082 .100 .020 
1,000 7B102 _3.9 .020 .056 .125 .020 

"Thermo-Curve" Interchangeable Thermistors 
±0.2°C Interchangeability Tolerance GOC to + 80°C 

FEATURES: 
Zero Power 

Part Resistance Body 
Number @ 25° (ohms) Color Dot 

• Temperature coefficient of resistance is - 4.4% per degree 10TCJ202 2000 RED 
centigrade. 10TCP222 2252 RED ORANGE 

• Standard accuracy is ± 0.2°C over the temperature range 10TCJ252 2500 RED GREEN 

of O°C to + 80°C. 10TCJ302 3000 ORANGE 

• Protective coating is thermally conductive epoxy to ensure 
fast time response. 

10TCJ402 4000 YELLOW 
10TCJ502 5000 GREEN 
10TCJ602 6000 BLUE 

• Standard lead material is tinned copper alloy. Other material 10TCJ702 7000 VIOLET 
available upon request. 10TCJ802 8000 GRAY 

• Color coded for easy resistance value identification. 
• Operating temperature range is - 80°C to + 150°C. 

10TCJ902 9000 WHITE 
10TCJ103 10000 BROWN 
10TCJ113 11000 BROWN 

BLACK 

APPLICATIONS: 10TCJ123 12000 BROWN RED 

• Temperature Measurement. 
• Temperature Control. 

10TCJ133 13000 BROWN 
10TCJ143 14000 BROWN 
10TCJ153 15000 BROWN 

ORANGE 
YELLOW 
GREEN 

• Liquid Level Detection. 10TCJ163 16000 BROWN BLUE 

• Meter Compensation. 
• Temperature Compensation. 

iOTCJ173 17000 BROWN 
10TCJ183 18000 BROWN 
10TCJ193 19000 BROWN 

VIOLET 

• Flow Measurement. 10TCJ203 20000 RED 

• Temperature Indication. 10TCJ253 25000 RED 

• Excess Temperature Detection. 10TCJ303 30000 ORANGE YELLOW 

ERNICE INC. 

EEM 1988 For manufacturers' sales offices, see yellow pages 8'1871 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

62 CROSS REFERENCE 
CARDS 

• 2800 

ALL NEW with this 
edition of EEM 

GET 
~-........ --.".'"''.~''--''"''' ---------ORGANIZED! 

Are your catalog files organized? can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes:' you probably already 
have the EEM File System. But, if you said "No:' 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age.' The package contains everything you 
need to set up your very own filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will accompany your 
System. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 
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MICROTEMP®Thermal Cutoffs 
MICROTEMP Thermal Cutoffs 
provide permanent over-temperature 
protection for motors, transformers, 
appliances, HVAC equipment and 
electronic equipment. Once a 
MICROTEMP Thermal Cutoff opens 
a circuit, it remains open until the 
fault is corrected and the fuse is 
replaced. 

Thermal Cutoff Series Selection 
To detennine which series is best for your application, remember: 
• To consider the normal and electrically live and may require 
abnormal electrical currents and insulation. Additionally, since 
voltages of your product. insulation can reduce heat transfer, it 
• That the current passing through a also must be considered in selecting 
MICROTEMP Thermal Cutoff can the final opening temperature. 
generate FR, self heating. This must • That custom configurations and 
be considered when selecting the packages are available. 
proper series and opening.. • That a thermocoupled dummy 
temperature for your application. should be installed in the product 
• That the outer case of the circuit to determine the correct 
MICROTEMP Thermal Cutoff is temperature setting. 

MICROTEMP@ThermalCutoffTypes 
Maximum Recommended 

Temp. (OC) Operating Current 
Calibration Wire Size and Voltage 

Type No. Range AWG (Resistive) 

4XXXAl 60-240 18 15 Amp/240 VAC 
9XXXI 60-240 15 25 Amp/240 VAC 
4XXXF 60-240 23 5 Amp/240 VAC 
7LXXX 72-184 23 6 Amp/240 VAC 
6C4XXX 60-184 - 15 Amp/240 VAC 
lXXX 60-240 18 15 Amp/240 VAC 

MICROTEMp@ Thermal Cutoff Standard Dimensions 
104------ 3.26 ± .12" (82.8 ± 3.0mm) ------~ 

1.38 ± .06" .457" I 1- ~DIA. (35.05 ± 1.52mm) (ll.61mm) [ (4.01mm) 

~=====::(~t=t.l~§g=:=::J' C:=' ==i 

t Standard 4XXXAl 

<ij]j) 

MICROTEMP@Thermal Cutoff 
Temperature Ratings 
Reading the temperature chart. 
All MICROTEMP Thermal Cutoffs are 
identified by their Type No. (4XXXAl, 9XXXl, 
etc.). The "XXX" digits are determined by the 
opening temperature you specify. For 
example: A 4136Al is a MICROTEMP Thermal 
Cutoff with an opening temperature of 60°C. 

Model # 

(XXX) 

136 
146 
158 
168 
178 
191 
194 
204 
208 
218 

227 
239 
244 
257 
283 
300 
333 
358 
377 
415 
438 
468 

Max. Opening 
Temp.oC· 

60 
66 
72 
77 
84 
91 
93 
98 

100 
104 
109 
117 
121 
128 
141 
152 
167 
184 
192 
216 
228 
240 

·Tolerance 
+0 _4°C 

For further information on 
your specific design 
applicatior., contact a Micro 
Devices Sales Engineer at 
our factory. MICRO DEVICES PRODUCT GROUP 

Therm-()..Disc, Inc. 

EEM 1988 

1320 South Main Street • Mansfield, Ohio 44907 
Phone: 419/756-5911 
FAX: 419/525-8344 

Therm·O-Disc, Inc. is a subsidiary of Emerson Electric Co. 

For manufacturers' sales offices, see yellow pages 
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SENSORS"RANSDUCERS 

i 
Semitronics 

Sensotec, Inc. 

Satra 

SEI Motion Systems 

Computer Optical Prods. 

S-1902 

918 

S-1922 

Disc Instruments/Honeywell 

Itek Encoder 

IVO Industries 

Litton Encoder 

Lucas Ladex 

Micro Mo Elctrns. 

Omega Eng. 

Sharp Electronics/Opto 

US Digital 

Vernitech 

8'1874 

S-1880 

S-1883 

S-1885 

S-1892 

S-1894 

S-1895 

S-1896 

S-1898 

S-1932 

S-1924 

S-1928 

S-1929 

Iransducers/encoders-5500 

Transducers 

Digital Potentiometers 

MIL Spec 

Measuring wheels 

Trackballs 

Modular 

Modular 

For manufacturers' sales offices, see yellow pages EEM 1988 
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TRANSDUCERS 

Vibra Metrics 8'1930 

ACCELEROMETERS 

Entran B·1888 

Sensotec B·1918 

Setra Systems B·1922 

Vibra·Metrics B·1930 

EEM 1988 

Iransducers/encoders-5500 

a a a 

a 

a a a 

a a a 

For manufacturers' sales offices, see yellow pages 

Transducers, Air 
Coupling Ultrasonic Test 

Depth Sensors 

Transducers, 
Ultrasonic 

Vibration 

8-1875 
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TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

88/89 EDITION OF EEM 
Abbreviations/Acronyms 

........... A·1134, B·1098, e·1082, 0·1038 
ASCII Code ...................................... 0·1073 
Batteries, Product Selection Guide ..... 0·1428 
Batteries & Fuel Cells, 

Characteristics ............................. 0·1454 
Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide ................. e·1 003 
Capacitors, Basic Formulas ............... A·1030 
Capacitors, Miniglossary .................. A·1027 
Capacitors, Product Selection Guide .. A· 1 003 
Coils, Chokes, Inductors, 

Product Selection Guide ................. A·1193 
Conductors, Maximum Current 

Capacity of Copper & Aluminum ..... e·1760 
Connectors, Miniglossary ................ e·1374 
Connectors, Terminals & Sockets, 

Product Selection Guide ................. e·1127 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide ............................. A·1331 

Delay Lines, Product Selection 
Guide ........................................... .A·1495 

Discrete Semiconductors, Product 
Selection Guide ............................. A·2113 

Displays, Readouts, & CRTs, 
Product Selection Guide ................. B·1 033 

EBCDIC Code .................................. 0·1162 
Encapsulation, Miniglossary .............. e·1110 
Fans, Blowers, Cooling Equipment & 

Heat Exchangers, Product 
Selection Guide ............................. e·1643 

Filters, Product Selection Guide ........ .A·1633 
IC Master. ....................................... .A. 1 718 
Instruments, Panel Meters, Product 

Selection Guide ............................. 0·1350 
Instruments, Test & Measuring, 

Product Selection Guide ................. 0·1190 
Interconnection Systems, Product 

Selection Guide ............................. e·1 719 
Keyboards & Keypads, Product 

Selection Guide ............................. B·1808 
Lamps, Lights, & Inductors, Product 

Selection Guide ............................. B·11 04 
Logofinder & Trademark Directories .... e·9 01 
Microwave Components, Product 

Selection Guide ............................ .A. 1 761 

Military Qualified Products List ........... B·1 003 
Motors, Drives, & Rotating Components, 

Product Selection Guide ................ B·1181 
Opto Semiconductors, Miniglossary .. B·1262 
Oscilloscopes, Product 

Selection Guide ............................. 0·1408 
Panel Hardware, Product 

Selection Guide ............................. e·1603 
Potentiometers, Trimmers, Controls & 

Rheostats, Product 
Selection Guide ............................. A·205 7 

Power Supplies, Miniglossary ............ 0·1504 
Power Supplies, AC, Product 

Selection Guide ............................. 0·2060 
Power Supplies, DC, Product 

Selection Guide ............................. 0·1497 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide ................. B·129 7 

Relay Contact Forms ........................ B·1371 
Relays, Electromechanical, 

Miniglossary ................................. B·1364 
Relays, Product Selection Guide ......... B·1355 
Resistor Color Codes ....................... A·1911 
Resistors, Product Selection Guide .... A·1849 
Servo Components, 

Miniglossary ................... B·1238, 0·2176 
SI Units, Basic Guide To, 

........... A·1090, B·1050, e·1092, 0-1048 
Solenoids, Product Selection Guide .... B·1612 
Switches, Product Selection Guide ..... B·1636 
Thermal Components, Product 

Selection Guide ............................. B·1834 
Thermal Conductivity of Dielectrics 

at Room Temperature .................... B·1842 
Thyristors/High Power Diodes, 

Miniglossary ................................. A·2145 
Trademark & Logofinder Directories .... e·90 1 
Transducers & Encoders, Product 

Selection Guide ............................. B·18 7 4 
Transformers, Product 

Selection Guide ............................. A·2153 
Voltage Drop Nomograph .. e.1912, 0·2042 
Wire & Cable, Product 

Selection Guide ............................. e·1763 
Wire Guages-Diameter, Area, 

Copper Weight ............................. e·1864 



5500 TRANSDUCERS & ENCODERS 5500 "ac HOM ETE RS For accuracy, fast response time and • ~ relia?le, l~mg-lasting performance, 
specIfy Alrpax tachometers and 

AND MAGNETIC m~gneticspeedsensors .. Contact 
Alrpax Company, CheshIre 
Industrial Park, Cheshire, cr 

SPEED SENSORS 0641O.(203)272-0301.A 
di~i~ion of Nort~ American 
Phlilps CorporatIOn. 

Thchtrol® 2 - Speed/Rate Monitor 
A single input digital instrument, this speed/rate monitor 
offers fast-response, high-precision monitoring. Measured 
values are displayed in engineering/units: RPM, FPM, fre
quency or other values. Rugged, easy to set up, yet costs less 
than competitive models. 
Features: 
• Single-channel precision speed or rate monitoring. 
• Period mode measuring system. 
• Five-digit auto-ranging .56" LED display; full or partial 

auto-ranging with leading zero suppression. Updates 
twice per second. 

• Active or passive sensor input; accepts any pulse output 
device, magnetic digital speed sensor. 

• Meets MIL-81OC shock and vibration. 

Thchtrol® 3 - Dual Input Digital Thchometer 
Single or dual channel instrument, this computing tacho
meter measures input frequencies and displays the resulting 
quantities in RPM, FPM, % Draw and other rates. A unique 
method of setting conversion factors and instrument func
tions allows easy configuring or altering at any time. 
Features: 

• Measures speed or frequency (2 Hz to 30,000 Hz). 
• Active or passive speed sensor inputs. 
• Auto ranging LED display. 
• Meets MIL-81OC shock and vibration. 

1-3111-Low-Cost Molded Magnetic Speed Sensor 
Stainless steel housing and one-piece construction, this speed 
sensor has interior section coated with epoxy resin to resist 
both oil and moisture. 
Features: 
• Wide operating and storage temperature range: - 40°F to 

+ 300°F. 
• 190-volt minimum output (P-P). 
• Mates with MS3106A-I0SL-4S. 

e-

Thch-Pac® 3 
The single channel, microcomputer-based Thch-Pak@3 uses 
adaptive period averaging which permits a combination of 
fast response and high accuracy. It measures input frequency 
and converts the resulting quantities to a meter output, an 
analog output, and four relays. A unique method of setting 
instrument functions permits them to be easily configured or 
altered in the field at any time. 
Features: 
• Measures frequency from .0625 to 30,000 Hz. 
• Active or passive sensor inputs: accepts input from any 

frequency source. 
• Response time - 50 millisecond updates above 100 Hz. 
• Field programmable. 

1-0001 and 1-0005-Passive Magnetic 
Speed Sensors 
Convert mechanical motion to AC voltage. The frequency of 
the AC signal is exactly proportional to the speed or RPM. 
Features: 
• No moving parts. 
• Wide temperature range. 
• Stainless steel housing. 
• UL/CSA and FM listed sensors available. Intrinsically safe. 

4-0070 and 4-0036 - Active Magnetic 
Speed Sensors/Zero Velocity 
Either speed sensor can be used to sense the speed of any 
rotating machinery, including motors, generators, turbines, 
compressors, conveyors-wherever speed or RPMs need to 
be monitored. 
Features: 
• Low cost. 
• 12V ± 2 VDC power supply. 
• - 25°C to + 70°C operating temperature range. 
• 4-0036 is UL listed. 
• DC to 10K Hz frequency. 
• ULlCSA listed sensors available. 

AlRP~ 
CHESHIRE DIVISION 
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American Aerospace Controls Inc. 
570 SMITH STREET, FARMINGDALE, NEW YORK 11735 0 (516) 694-5100 

9038 
S209-9038 
936 
8218-903 

9138 
S155-9138 
950 

0.25, 0.5, 1, 5, 10, 20, 25, 50, 100, 150, 200, 250Aae 
1, 2, 5, 10, 20Aae 
1, 2, 5, 10, 20Aae 
2,5, 10, 15,20,30,40,50,75, 100, 150,200, 250Aae 1'I-LUlIII\UG 

2,5,10,20,50, 100,,150,200,250, 300Aae I%FS 

2,5, 10, 15,20,25,30,50, 100Aae +5Vde 1 %FS 
30, 50, 75, 100, 150, 200, 250Aae + 5Vdc 1 %FS 
150, 250,350, 500, 600, 800, 1000, 1200, 1500Aae + 5Vde 1 %FS 
100,250,500,750,1000,1500,2000,2500,3000Aac + 5Vdc I%FS 

0.1, 0.2, 0.5, 1, 2, 5mAdc 
5, 10,20,50, 100,200, 500mAdc & 1, 2, '5Adc I%FS 
5,.10,20,50,100,200, 500mAde & 1, 2, 5Adc + 1mAde l%FS 
20, 50, 100, 200, 250, 500mAde & 1, 2, 5Adc +5Vdc l%FS 
100, 200, 500mAde & 1, 2, 5Adc + 5Vdc l%FS 

10, 20, 30, 50, 100Ade + 5Vde 2%FS 
10, 20, 50, 100Adc +5Vdc I%FS 
10, 20, 50, 100Ade +5Vdc l%FS 
10, 20, 35, 50, 75, 100Adc +5Vdc l%FS 
10, 20, 30,40, 50Ade +5Vde 0.5%FS 

10, 20, 30, 40, 50Ade +SVde O.5%FS 
100, 200, 300, 400, 500, 750, 1000, 1500, 2000Ade +5Vdc 
100, 200, 250, 300, 500, 750, 1000Ade +SVde 
150, 250, 500, 750, 1000, 1500, 2000, 2500Adc 4-20mAdc 
200, 250, 300, 500, 750, 1000, 1500, 2000, 2500Adc +SVdc 

± 5, 10, 20, 50, 100, 200, 500mA & ± 1, 2, SA 
± 50, 100, 200, 500mA & ± 1, 2, 5A ±5V 
± 10, 20, 50, 100A ±5V 
± 10, 20, 50, 100A ±5V 
± 25,50, 100, 150, 200, 250A 

± 25, 50, 100, ISO, 200, 250, 300A ±5V 
± 25, 50, 100, 150, 200, 250, 300A ±5V 
± 25, 50, 100, 150, 200A ±250mV 
± 50, roo, 150, 200, 300A 
± 150, 200, 250, 300, 500, 750, 1000A ±5V l%FS 

± 100, 200, 300, 400, 500, 600, 800, 1000, 1500, 2000A ±5V l%FS 
± 100, 150, 250, 500, 750, 1000, 1500, 2500, 5000A ±250mV I%FS 
± 150, 250, 500, 750, 1000, 1500,2000, 2500A ±5V I%FS 
± 250, 500, 750, 1000, 2000A ±250mV 2%FS 

For manufacturers' sales offices, see yellow pages 

150ms 5 

150ms 
150ms -
150ms -
lOOms 4 

50ms 5 
50ms 5 
50ms 3 
50ms -

200f,ls -
1ms 2 
Ims 5 
1ms 5 

10ms 5 

30ms -

SOf,lS 5 
200f,ls 5 
200f,ls 4 
200f,ls 4 

5 
Ims 5 
1ms 5 
5f,ls -

100f,ls -
40f,ls -
5f,ls -

20f,ls -
100f,ls 

100f,ls 3 
200f,ls 4 
200f,ls 4 
20f,ls 5 
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CURRENT, VOLTAGE AND POWER 
INSTRUMENTATION 

1,2,5, 10, 15, 20, 50, 100, 150,200,250, 300Aac 
500mAac (75Aae Overload) ± 75mAae 

901B 
S204-800 
S58-800 
S201-800 

20,50, 100,200,250, 500mAdc & 1,2, 5Ade 
100, 150mAdc & 2Ade (lOAde Overload) 
200mAde (lOAde Overload) 

50ms -
lO%FS 3ms 
N/A Ims -

lAde (lOOAde Overload) ± 150mAde 200ms 

130, 150,270,500, 600Vac @ 47-420Hz (0 to FS) 
130,150,270,300, 600Vae @ 47-63Hz (0 to FS) 2%FS 200ms 
150,300, 500Vac@47-1000Hz (0 to FS) + ImAde 0.2S%FS 400ms 

v-x 150,300, 500Vac @ 47-1000Hz (0 to FS) 0.5%FS 400ms 

101M3 90-150 Vae @ 60Hz (Suppressed Zero) +5Vdc 0.5%FS l7ms 
102M3 90-175 Vae @ 400Hz (Suppressed Zero) +5Vdc 0.5%FS 3ms 
105 390-490Vac or 430-530Vac @ 60Hz* +5Vdc 0.5%FS l7ms 
109 120, 125, 135,240,250, 270Vac @ 60Hz* + ImAde 0.5%Vmax 300ms 
110 120, 125, 135, 240, 250, 270Vac @ 400Hz* + ImAdc 0.5%Vmax 300ms 

415A1416A 1-200KW 120, 220 or 440Vac 
S217 2-80KW 220 & 440Vae 2%FS 400ms 
S73-413 0-100KW (0 to 150Vac or 0 to 300Vae) +5Vdc 2%FS 400ms 
WI06 0.S-2KW (l ele) 120, 220 or 440Vac + ImAdc 0.25%FS 400ms 
W206 1-4KW (2 ele) 120, 220 or 440Vac + ImAdc 0.25%FS 400ms 

W256 1-4KW (2Y2 ele) 120,220 or 440Vac + ImAdc 0.25%FS 400ms 
W306 1-4KW (3 ele) 120, 220 or 440Vac + ImAdc 0.25%FS 400ms 
0106 0.5-2K VAR (1 ele) 120, 220 or 440Vac + ImAdc 0.25%FS 400ms 
407 0.3-60KW de 12-240Vdc & 2S-250Adc - 2%FS SJLS 
401 2.7 -150KW de 18-150Vdc & 150-1000Adc 2.5%fS 200JLs 

'" 

to 440Hz (l02-127Vae or 200-250Vae) 
100, 200, 300, 500, lK, 2K, 3K, 5K, 10K & 20K Hz + 5Vdc 

AAC manufactures Current. Voltage and Power Sensing Instru
ments for Industrial, Military and Space Applications. Send for 
complete catalog. Our Application Engineering Staff is avail-
able to assist you. . 

-

-
-

-
-
-

-

CALL 
516-694-5100 

5500 
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BEl ••• For All Your 
Motion Control Needs. 

PRECISION OPTICAL ENCODERS, OPTICAL ENCODERS, OPTICAL ENCODERS, BRUSH LESS MOTORS, 
SERVOS FOR INDUSTRIAL ABSOLUTE, INDUSTRIAL FAST INSTALLATION ACTUATORS, SPECIALTY 

MILITARY & AEROSPACE MODELS FOR ELECTROMAGNETICS 

• HIGH VOLUME OEMs 

Absolute economy "'. Position and rate servo Instrument model4 
Unhoused motor 

Heavy-duty options 

Small modular 

Solid and hollow encoders 
Single and muhl·turn 

~sell.aligning 

Self-contained 
Rotary arc actuator Linear actuator 

High accuracy optical Guaranteed 30-day de- Six weeks delivery on Small, high quality inex- Linear and rotary ac-
rotary, absolute and incre- livery on standard model optical absolute Single pensive optical encoders tuators, brush less DC 
mental encoders. Standard encoders. Over 160 reso- and multi-turn encoders in for high volume markets. motors, and specialty 
resolutions to 2,097,152 lutions in stock - up to the range of 512 to 65,536 The product line in- electromagnetic devices 
bits-per-turn. SpeCial res- 50,000 CPT incremental. bits-per-turn. Features the cludes our modular M15 for aerospace, computer 
olutions to 16,777,216 (224) A wide choice of mechani- latest aerospace technol- which can be completely peripherals, instrumenta-
bits-per-turn. cal and electrical options ogies in a convenient size installed in seconds. Not a tion, military and industrial 

Also Ultra-Loc®, a direct are available. 25 package. kit! Totally self-contained. applications. Moving-coil 
drive programmable rate DeSigned for the abu- Features include: single Needs no alignment. The actuators pack power, 
and position control servo sive machine tool envi- light source, heavy-duty E113, E15 and E203 are speed and precise con-
system. ronment. Rugged cast shaft, housings and bear- 1.1" miniature, 1.5" and trol into short-stroke mo-

Our long established housing, heavy-duty shaft ing assemblies. A wide 2.0" diameter enclosed tion. Reliable, long-life 
systems and procedures and bearings. Available in range of output driver op- encoders respectively. brush less DC motors offer 
are in compliance with models that are sealed tions and mounting con- The mini E113 is capable the performance charac-
quality criteria NHB-5300.4 against liquid entry and figurations are available. of 1024 PPR and the E203 teristics and advantages 
(1B) and MIL-Q-9858A, for shaft loads up to 200 Typical applications: 2540 PPR. Both contain of comparably sized PM 
and high reliability criter- Ibs. and 200G shocks. Robotics, process control, quadrature outputs with DC servo motors. And 
ion MIL-STD-785. Typical applications: machine tool, antennas index and complements Kimco's imaginative engi-

Typical applications: Process control, factory and telescopes. as standard. The latest neers can create specialty 
Aerospace and military automation, machine tool, is the PM Series Panel electromagnetic devices 
programs, precision servo instrumentation, lumber Mount encoder. 256 PPR for your most challenging 
systems, pointingltracking and oil field maChinery. and priced in low $20s in applications, including AC 
and precision indexing. volume. motors, magnetic bear-

Typical applications: ings, clutches, brakes and 
Computer peripheral, solenoids. 
medical electronics, robot- Typical applications: 
ics, and general instru- disk and tape drive mo-
mentation applications. tors, optical system lens 

and mirror positioners, 
vibration dampers, mag-
netic levitators. 

DIGITAL PRODUCTS INDUSTRIAL POSITION CONTROLS COMPUTER KIMCO MAGNETICS 
DIVISION ENCODER DIVISION DIVISION PRODUCTS DIVISION DIVISION 

PO. Box 3838 7230 Hollister Ave. 2280 Faraday Avenue 1755B La Costa 150 Vallecitos de Oro 
little Rock, AR 72203 Goleta, CA 93117 Carlsbad, CA 92008 Meadows Dr. San Marcos, CA 92069 

501-851-4000 805-968-0782 619-931-0200 San Marcos, CA 92069 619-744-5671 
619-471-2600 

For Further Information or Quotes 
Call the Division that Matches Your Application. 

BEl Motion Systems Company supplies precision electronic and electro-mechanical motion control components and systems 
for a wide range of applications including computer controlled machines, military, aerospace equipment and factory automation. 

For more information on our wide range of products and services, call the division that matches your application, or contact our 
corporate offices listed below. 

8-1880 

em 
BEl MOTION SYSTEMS COMPANY 

Corporate Office 
2111 Palomar Airport Road. Suite 250. Carlsbad, CA 92009. (619) 931-1500 

For manufacturers' sales offices, see yellow pages EEM 1988 
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Hall Generators 
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DESCRIPTION 

The F.w. Bell series of Hall effect magnetic field 
sensors consists of 29 standard models designed 
to meet the requirements of. most magnetic field 
measurement applications. The sensors are 
small, solid-state devices. They produce a 
voltage which is proportional to the product of 
the control current and the magnetic field 
component normal to the Hall active area. Each 
unit has four electrical connections. Two carry 
the control current (Ie) and the other two supply 
the Hall voltage. 

These models are built in various configura
tions to measure axial, transverse, and tangential 
magnetic field components. Their operating 
characteristics permit virtually any application: 
frequency, dc to MHz; magnetic flux density, 
milligauss to kilogauss; linearity to 0.1%; tem
perature, -269°C to +100°C. 

BH-200 
General Purpose 
Transverse 
BH-201 
Ultra-Thin 
Transverse 
BH-202 
Small Axial 
BH-203 
General Purpose 
Axial 
BH-204 
Midget Axial 
BH-20S 
Midget Transverse 

• Cryogenic/High 
Field 

• Magnetic Field 
Measurements 

• Electrical Power 
Measurements 

• Guidance Systems 

• Brushless dc 
Motors 

• Proximity Sensors 

• Watt-hour Meters 

MODELS 
BH-206 
High Sensitivity 
Transverse 
BH-207 
High Resolution 
Tangential 
BH-208 
Ultra-Midget Axial 
BH-700 
Low Cost 
Transverse 
BH-701 
High Linearity 
Transverse 

BH-702 
Ferrite Imbedded 
BH-703 
3-Axis 
FH-301, -302, -500 
Thin Film 
GH-600 
High Output 
BHT /BHA-900 
High Field 
BHT/BHA-910 
High Linearity 
BHT /BHA-921 
High Field/ 
Cryogenic 

SPECIFICATIONS 
BH FH GH 

Control Cu rrent I c 100-200 mA 15-30 mA 10 mA dc 

Input Resistance. Ri" 1-6 ohms 20-80 ohms 450-900 ohms 

Output Resistance. Rout 1-6 ohms 50-200 ohms 1000 ohms 

Magnetic Sensitivity. jiB 6-16 mV/kG. standard 50-120 mV 
5 mV/kG. high sensitivity 

This schematic representation illustrates both 
the measuring and multiplying capabilities 
of a Hall generator. By holding Ie constant, VH 

becomes a direct function of B, the magnetic 
flux density. If both, Ie and B are variable, VH 

is proportional to the product of the two func
tions. Holding Band Ic constant, VH becomes 
a function of the angle between B and the plane 
of the Hall-generator active area. 

Special units are available to fit your appli
cation. 

6120 Hanging Moss Road Orlando, FL 32807 
Phone: 407-678-6900 TWX: 81 O"£53-~115 Fax: 407-677-5765 
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BLATEK INDUSTRIES, INC. 
Pine Street & Mill Road, P.O. Box 574/MC55 
Bellefonte, PA 16823-0574 814-355-4910 

BLATEK 
ULTRASONIC TRANSDUCERS 

THE 9000 SERIES 
ULTRASONIC TRANSDUCERS: 
-Available in frequencies from 

.5 MHz-1.0 MHz 
-Designed for industrial controls, 
level sensing and 
proximity measurement 

-Sealed housings that 
are leakproof 

-Suitable for use in 
hostile environments 

STANDARD LINE OF 
HIGH RESOLUTION 
OR HIGH PENETRATION 
ULTRASONIC TRANSDUCERS: 
-Available in frequencies from .5 MHz to 
25 MHz 

-For contact, angle beam & immersion 
testing 

-Technical & application assistance 
available 

CUSTOM TRANSDUCERS TAILORED TO 
SOLVE PARTICULAR TEST REQUIREMENTS 

BLA TEK AIR TRANSDUCERS 

THE 8000 SERIES AIR TRANSDUCERS: 
-Standard frequencies of 25 KHz, 
40KHz, 

-For applications 
requiring low 
power transducers 

-Suitable for protected 
environments 

-Operating distance 
dependent upon 
frequency and damping 
of transducer. 

-Available in prototype or OEM quantities. 

BLATEK SPECIAL PRODUCTS· 

Blatek also provides specific customer 
design assistance and/or assembles 
special product lines including: 

-NDT TRANSDUCERS 
FOR SPECIAL 
TESTING APPLICATIONS 

-TRANSDUCERS 
FOR ULTRASONIC 
CLEANING 

-CUSTOM 
TRANSDUCERS 
FROM 25 KHz 
TO 25 MHz 

Contact Blatek's Sales Dept. for 
specific information on any of the product 
lines outlined on this page. 

BLA TEK AUDIO TRANSDUCERS 

THE 6000 SERIES OF AUDIO TRANSDUCERS: 
-Available in 3 standard sizes-1.062, 1.250, 
1.3750'D. 
-Frequency 
3.0,3.5, 
4.8 KHz 

-Long life due to 
no electrical 
contact 
construction 

-Can produce 
a variety of 
tones depending 
upon electronics 

-With appropriate resonator, can emit up 
to 100 db at 10' 

-Available with or without feedback tab 
-Available with lead wires, stud mount 
and other special treatment. 

5500 
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~ COMPUTER OPTICAL PRODUCTS, INC. 
~ SubsIdIary of Hathaway Corp. 

CP-200/250 Series 
Incremental Integrated 
Encoder/Tachometer 
FEATURES: 
• Low cost/High performance 
• Self-contained gap setting 

mechanism 
• Self-contained centering 

mechanism 
• Monolithic mUlti-output 

sensor 
• Single, controlled output 

GaAIAs light source 
• Collimated optics 
• Push-pull readout system 
• Low offset 
• Extremely easy to install 
• Up to 500 counts for metal 

disks, up to 1000 counts for 
glass disks. 

APPLICATIONS: 

CP 40/45 Series 
Optical Linear or 
Semi-Linear Transducer 
FEATURES: 
• Full differential readout 
• Monolithic multi-element 

sensor 
• Single, controlled output 

GaAIAs light source 
• Up to 1,000 lineslinch 

(Analog) 
Digital output CP-045-XXXX 
up to 1400 lineslinch 

• Temperature compensation 
circuit 

• Simple installation with 
one-screw gap adjustment 

• Optional complementary 
outputs 

• Single polarity power supply 
• TTL index (second index 

optional) 

5500 

• I ncremental Motion Systems 
• Daisy Wheel Printers 

• Factory AutomatiOn Systems 

• Inkjet Printers 

CM300/350 Series 
Brushless DC Motor or 
Torquer/Optical Encoder 
FEATURES: 
ENCODER: 
• Full differential readout 
• Monolithic Multi-Element 

Sensor 
• Single, controlled output 

GaAIAs Light Source 
• Up to 1,000 lines Iturn 

(Analog) 
• Digital output up to 1500 

counts/turn 
• Single Polarity Power Supply 
• Replaces 39mm square 

stepper motors 
APPLICATIONS: 
• Disk Memory Systems 

(magnetic, 5.25" half-high & 
3.5" formats) 

• Optical Disk systems 
• Incremental Motion systems 
OPTIONS 
MOTOR 
-Two, three or four phase windings 

for full rotation 
-Wide choice of coil resistances 
-Different mounting configurations 

CM 400/450 Series 
Encoder/Torquer 
FEATURES: 
ENCODER: 
• Push-Pull Readout system 
• Monolithic multi-element 

sensor 
• Single, controlled output 

GaAIAs LED light source 
• Outstanding repeatability 
• Up to 2500 counts/turn, 

infinite resolution. 

APPLICATIONS: 
• Disk memory systems 
• Robotics 
MOTOR: 
• Rare-earth Magnets 

(neodymium or samarium
cobalt! 

• Excellent torgue linearity 

• Matrix Printers 
• Winchester Disk Drives 

MOTOR: 
• Rare-earth Magnets 
• Excellent torque linearity 
• Compact design 
• Easy to use 

ENCODER 
-Index (TTL compatible) 
-Different connectors 
-Wide range of output voltages 
-Output waveform around zero volt 

• Compact design 
• Easy to use 
• High torque/inertia ratio 

• Copying Machines • Robotics 
• Medical Equipment • XV Plotters 

PROVEN PERFORMANCE IN HUNDREDS OF 
THOUSANDS OF WINCHESTER DISK DRIVES, 
PRINTERS, PLOTTERS, MEDICAL AND OTHER 
EQUIPMENT AND APPLIANCES 

CP 530 Motor Controller 
FEATURES: 
• Complete positioning system with 

constant velocity, deceleration 
ramp and analog position locking 
(detenting) and all necessary sche
matics and firmware listings 

• 1200 baud RS 232 interface 
• ROM based monitor and command 

interpreter • 
• 32 Kbytes RAM available to down

load pOSitioning and test routines 
• ±15 V, +5V power supplies, motor 

runs off +15 V only 
• Smooth 128:1 speed range 
• Simple, quadrature incremental op

tical encoder for full con!trol 
• Continuous velocity information 

(unavailable with strictly digital 
systems) 

• True detenting (no "one bit jitter") 
• No Hall switches needed for com

mutation of BOC motors 
• Detent discrete pOSition resolUtion 

is 512 times encoder resolution 
• Current capacity: max 2 amps, short 

circuit protected 
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9321.Eton Ave., Chatsworth, CA 91311 • (818) 882-0424 • FAX (818) 882-0492 • Telex 183373 
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DATA INSTRUMENTS' 
PRESSURE TRANSDUCERS 
Features 
• Pressure ranges: 0-5 to 20,000 PSI 
• Output: voltage, frequency, or current 
• A unique design that puts stainless steel in contact 

with your pressure media 

MEDIAMATE 
PSIG 

• Up to 2x rated pressure without damage; up to 10x 
rated pressure without bursting 

• Full calibration and temperature compensation 
• Unit-to-unit interchangeability: ± 1% 
• Some models rated intrinsically safe 

Two-Wire Two-Wire 
Compact Size High Performance2 General Purpose2 Rugged OEM Style Sealed Absolute Sealed Transmitter Transmitter2 

Pressure 0-15, 25, 50, 100, 0-6,15,25,50, 0-6,15,25,50, 
Range 200, 500, 1000, 100, 200, 500, 1000, 100, 200, 500, 1000, 

5000 2000, 3000, 5000, 2000, 3000, 5000, 
10,000, 15,000, 10,000, 15,000, 
20,000 20,000 

Accuracy3 ±l%span To ± 0.25% span ::!:1%span 

Signal 
Output 

Oto 50 mV o to 100 mV Oto 100 mV 

Excitation 5 Vdc ree 5 Vdc'rec 5 Vdc ree 
Voltage 6Vdc max 6 Vdc max 

Operating - 40'F to 257"F - 65'F to 200'F - 65'F to 200'F 
Temperature 
Range 

Compensated 
Temperature 

30'F to 180'F 3Q'F to 160'F 30'F to 130'F 

Range 

Thermal Less than ± 1% Less than ::!: 1% Less than ± 5% 

:~~c;ro4 span span span 

Thermal Less than::!:: 1% Less than ± 1% Less than ± 2% 

~~~~an4 

Transducer Instrumentation 
Two meters are available: the versatile Intelligent 
Monitor/Control (IMC) and the low-cost PL-1. 
IMe 

0-6, 15, 25, 50, 
100, 200, 300, 500, 
1000, 2000, 5000 

::1:::1% span 

1 to 6 Vdc 
1 t06kHz 

8 to 20 Vdc 
10 to 20 Vdc 

- 67'F to 257"F 
- 40'F to 185'F 

30'F to 185'F 

Less than ± 1% 
span 

Less than ± 1% 

Internal power supply. Models available to match all 
transducers. Two independent alarm circuits. 4-digit/ 
self-calibration. zero and span adjustments. memory 
• user access code. voltage, current, or serial output 
PL·1 
Used with EA, ES, SA • low cost. zero and span 
adjustments 

Talk to us about your special needs in the areas of: 
• gaging. specifications. material. mounting 

We'll help you solve your pressure measurement 
problems. 

0-15, 25, 50, 100, 0-100, 200, 300, 0-15,25,50,100, 0-5, 15, 25, 50, 
200, 500, 1000, 500 200, 500 1000, 100, 200, 500, 1000, 
3000,5000 3000,5000 2000,3000,5000, 

10,000, 20,000 

::t1% span ±1%'span ±l%span ::tl% span 

1 t06Vdc 1 to 6 Vdc 4t020mA 4t020mA 

9 to 20 Vdc 9 to 20 Vdc 12 to 45 Vdc 14to 50 Vdc 

- 67"F to 257'F - 67'F to 221'F O'F to 212'F O'F to 200'F 

30'F to 185'F 30'F to 185'F 30'F to 130'F 30'F to 130'F 

Less than ± 1% Less than ± 1% Less than ± 1% Less than ± 2% 
span span span span 

Less than ::t 1% Less than ± 10/0 Less than ± 1% Less than ± 1% 

1 PSIS-pressure measured with reference to an internal chamber 
sealed at normal atmospheric pressure. 

2Various adapters with threaded ports available for ease of 
installation. 

3 Includes effects of non-linearity, hysteresis, and repeatability. 

4 Specification applies to any 100'F range within the compensated 
temperature range, 

CALL: (508) 264·9550 
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Honen!.~Jldi.~ 

Leaders In Optical 
Encoder Technology 

MODULAR ENCODERS ENCLOSED ENCODERS 

PANELCODERS CUSTOM ENCODERS 

HONEYWELL/DISC INSTRUMENTS 
102 East Baker Street, Costa Mesa, California 92626 

PHONE: (714) 979-5300 TWX 910-595-1987 DISC CSMA TELEX: 4722132 DISC CSMA FAX: (714) 432-7567 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1885 



5500 TRANSDUCERS & ENCODERS 5500 

Hone~ell 
Disc ...... m .... SUbsidiary 

Optical Incremental Encoders 
DISC INSTRUMENTS specializes in providing modular, 
enclosed, and panel mounted optical incremental encoders 
for position and velocity sensing applications. These 
encoders feature an exceptionally accurate quadrature 
output, minimal PM error, high frequency response, 
minimal edge jitter and low power consumption. These 
characteristics, combined with long term stability, makes 
these encoders ideal for a wide variety of motion control 
loop applications. 

Keyed to the high performance and low cost features of 
these encoders is the incorporation of DISC';; integrated 
optoelectronic technology. The sensor array and the 
optoelectronic signal processing integrated circuits are 
mounted on a .40" square hybrid circuit. All passive 

components are surface mounted on our printed wiring 
board. 

High reliability and accuracy are assured by the use of 
state of the art robotic equipment to perform most of the 
encoder assembly and the use of resistor laser trimming 
for its calibration. Reduced component count due to the 
integrated optoelectronic circuitry also greatly enhances 
reliability. 

Standard encoders do not always meet specific design 
requirements. For this reason, DISC INSTRUMENTS has 
developed an in-house optics shop, machine shop, 
prototype shop, and life testing lab in order to develop 
encoders to meet unique applications requirements. 

Modular Encoders 

8·1886 

FREQ INPUT 
OUTPUT PULSES PER RANGE VOLTAGE INDEX 

OUTLINE 
DIMENSIONS 
INCHES FORMATS REVOLUTION (kHz) (VDC) OPTION HUB SIZE (IN.) 

Squarewave Up to 
Quadrature 1024 
TTL 
compatible 

Sq Up to 
Quadrature 1024 
TTL 
compatible 

Squarewave Up to 
Quadrature 2500 
TTL 
compatible 

Up to 
250 

WU'A\Aj'~V'~' Up to 
2500 

w/o 5 
index 12 
DC to 500 
w/index 
DC to 100 

w/o 5 
index 12 
DC to 500 
w/index 
DC to 100 

w/o 5 
index 12 
DC to 500 
w/index 
DC to 100 

DC to 100 5 

w/o 5 
index 12 
DC to 100 15 
w/index 
DC to 50 

Yes .1248in.,.1562 in. 1.10Dx 
.1875 in. .60L 
3mm,4mm 

Yes .1248 in., .1562 in. 1.50D x 
.1875 in., .2498 in .. 60L 
.3125 in., .3748 in. 
4mm,6mm 
8mm 

Yes .1562 in., .1875 in. 2.20D x 
.2498 in., .3125 in .. 65L 
.3748 in., .4373 in. 
.4998 in. 
4mm,6mm 
8mm,10mm 

No .2498 in., .3748 in. 2.20D x 
.4373 in., .4998 in .. 65L 
4mm,8mm 

Yes .2498 in., .3748 in. 2.100 x 
.4373 in., .4998 in .. 75L 
6mm,8mm 
10mm,12mm 

For manufacturers' sales offices, see. yellow pages EEM 1988 
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Hone~ell 
Disc In.lrum,nts SUbsidiary 

102 East Baker Street, Costa Mesa, California 92626 
PHONE: (714) 979-5300 TWX 910-595-1987 DISC CSMA 

TELEX: 4722132 DISC CSMA FAX: (714) 432-7567 

Panelcoder Series 
Designed specifically for applications requiring manual 
incrementing, the Panelcoder offers the engineera digital 
alternative to the analog potentiometer. It replaces both 
the potentiometer and the analog-to-digital convertor. 
Typical applications include transceivers, oscilloscopes, 
factory automated equipment, medical equipment, and 
CAD/CAM/CAE equipment. The Panelcoder employs 
LED light sources, an optical disc, and photodetectors. 

OUPUT PULSES PER 
FORMATS REVOLUTION 

PC10C Squarewave 5,24,64, 
Quadrature 100,120 
TIL/CMOS 
compatible 

PC10N Squarewave 5,24,64, 
Quadrature 100,120 
TIL/CMOS 
compatible 

PC62 Squarewave 10,40,60, 
Quadrature 100,120, 
TIL/CMOS 127,180, 
compatible 200, 250, 256 

Available in a wide selection of resolutions and several 
configuration options, including low current drain for 
battery operation, the Panelcoder is the digital solution 
for eliminating noise and wear problems while providing 
continuous rotation in either direction with no discon
tinuation. For further information, or if you have an unusual 
requirement that necessitates a special unit, contact our 
Sales Engineers or our factory direct. 

INPUT OUTER DEPTH SHAFT SHAFT 
VOLTAGE DIAM. BEHIND DIAM. LENGTH 
(V DC) (IN.) PANEL (IN.) (IN.) (IN.) 

5 1.0 .68 .2497 .25 

4.5 to 1.0 .50 .2497 .25 
16 

5 1.5 1.08 .2497 .48 

Custom Encoder Capabilities 

Encoder Subassembly Mounting 

EEM 1988 

Motor/Encoder Mounting 

DISC INSTRUMENTS excels in designing unique 
encoders for new applications. Our Engineering 
Department has been designing encoders to 
meet tough performance requirements for over 
20 years. Our computerized machine shop has 
the capability to fabricate the packaging of the 
encoder so that it fits easily into your product. Our 
optics shop can provide you with the disc that 
gives you the accuracy and precision your speci
fications require. Our extensive experience in 
optoelectronic circuit design can provide you 
with the feedback information your controller 
requires. 

Even our assembly line is geared around manu
facturing unique encoders. Not only can we build 
encoders in a large variety of sizes and shapes, 
we also have the ability to mount them on motors 
or subassemblies provided by you. In fact, for 
many customers we manufacture the subassem
blies, as well. 

For manufacturers' sales offices, see yellow pages 8·1887 
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TRANSDUCERS & ENCODERS 

The advantages of 
being tiny. 

At Entran, we've solved most of the problems you 
might encounter with pressure transducers by making 
them tiny. And nowadays, tiny is the state-of-the-art. 

Entran pressure tranducers can usually be 
interfaced directly with scopes, recorders and 
milliammeters. 

Being tiny means you don't interfere with the 
integrity of the system being measured. 

Being tiny means less measuring surface to bear 
loads, and a more compact solid state density with no 
moving parts. 

Our transducers come complete and ready to 
use. All you need supply is the excitation voltage on 
two leads and read output on the other two leads. 

Being tiny means being insensitive to acceleration, 
vibration and shock, so you get flat pressure readings, 
both static and dynamic. 

All units give you direct linear output in millivolts/ 
psi and read both static and dynamic pressures. 
There's no need for charge or voltage amplifiers. 
Calibrations are traceable to The National Bureau of 
Standards. 

And, being tiny means greater handling ease in 
hard-to-get-at places. Which adds up to more 
applications flexibility. 

Write Entran Devices, Inc., 10 Washington 
Ave., Fairfield, N.J. 07006 (201) 227-1002, 
Telex 130-361. 

Only 0.080 in diameter (that's tiny), EP1-080. 
This solid-state pressure transducer is 0.080" in diameter, 0.25" in 
length and occupies a volume of only 0.0013 cubic inches. Yet it gives 
accurate static and dynamic pressure readings like the big ones do. 
Its atomically bonded, diffused diaphragm with leads attached to the 
non-active area make this device virtually insensitive to acceleration, 
vibration and shock. 

Typical ranges 25 psi 50 psi 100 psi 250 psi 

Sensitivity nom. 3mVIpsi 1.8mVlpsi 1.0mVlpsi OAmVlpsi 

Useful frequency nom. 25 KHz 30 KHz 40 KHz 60 KHz 
" EXCitation: 5V, Output Impedance: 750 n nom. Repeatability: V.% 

Non linear and hyst: ± 'Y4% or better. Resolution: infinite. 

Must not be used in water 
or corrosive medium. 

Tiny but easy to handle, EPX·10 
This easy to install pressure transducer is built with standard 10-32 
UNF thread and is available in an optional M5 metric version. it gives 
flat pressure readings static and dynamic, in 5 to 5,000 psi ranges to 
as high as 90KHz. Has infinite resolution and is also insensitive to 
acceleration, vibration and shock. Made of stainless 
steel, and with its built-in "0" ring seal can be screwed 
in just about anywhere. However, for corrosive or 
water usage, order our "welded" version. 

Typical ranges 5 psi 50 psi 100 psi 250 psi 1000 psi 

Sensitivity nom. 3mV/psi 1.5mVlpsi l.2mV/psi 0.5mVlpsi o.l2mV/psi 

Useful frequency nom. 9 KHz 15 KHz 15 KHz 20 KHz 40 KHz 

Combined non-linear and hyst::!: 1 % below tOOpSI, y,% above tOO psi. 
Excitation: 10V. Output impedance: 350 n nom 
Repeatability: 0.25%. Thread length: 7/16". 

500 psi 

0.2mVipsi 

80 KHz 

® 

Entran Pressure Transducers. 
(Today, miniature makes sense.) 

Call (201) 227-1002 
FAX (201) 227-2865 

For Technical Assistance & Customer Service Call 1-800-635-0650 
Fast Delivery? Request Our New Off The Shelf Catalog 

5500 

For manufacturers' sales offices, see yellow pages EEM 1988 
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The adVantages Of 
being tiny. 

At Entran we build a line of accelerometers 
that can best be described as tiny. 

Being tiny means you don't interfere with the 
integrity of the system being measured. 

Being tiny gives you greater handling ease in 
hard-to-get-at places, which adds up to more 
applications flexibility. And, being tiny means less 
mass to distort your test scale, more room for other 
instruments. All at no sacrifice in test data. 

Entran accelerometers give you high output, low 
impedance readings, both static and dynamic. As a 
result they can usually be interfaced directly with 

Tiny and feather-light, EGA-125-D. 
This accelerometer weighs only one half a gram. 

scopes, recorders and milliammeters. 
Entran accelerometers come complete and 

ready to use. All you supply is the excitation voltage 
on two leads and read output in millivolts on the 
other two leads. 

All units give you direct linear output in millivolts/g 
and read both static and dynamic acceleration. There's 
no need for charge or voltage amplifiers. Calibrations 
are traceable to The National Bu reau of Standards. 

Write Entran Devices, Inc., 10 Washington Ave., 
Fairfield, NJ 07006 Phone 201 /227-1 002, Telex 130-361. 

Is less than 0.006 cu. inches in volume. Yet gives you 
static & dynamic readings of acceleration, vibration I-;-;---;-;.,....:----+-:~...,="-+=:;;-;-;:=-t-=:_;_;"_t_;;=_;_;_:=_i~~::=; 
and shock. And comes with. 7 critical damping to 
eliminate resonance. CO" is for "damped:') 

Tiny but tough, EGC-500DS. 
Guaranteed overrange of 1000%. And only a half 

inch cube to boot. 
Static & dynamic measurements of acceleration, 

vibration and shock in ranges from 5 to 1,000 g. 
Fully damped to eliminate resonance and fitted with 
mechanical stops to impede overload response. 

Excitation: 15V, Weight: Y2 gram without leads, Non-linearity: ± 1% 

5 other mounting styles available at no extra charge. 

Typical ranges ± 5g ± 10g ± 50g ± 100g ± 500g 

Sensitivity nom. 25 mV!g 20 mV/g 4 mV/g 2 mV!g O.4mV/g 

Useful frequency 150 Hz 200 Hz 600 Hz 1000 Hz 1500 Hz 

Excitation: 15V, Weight: Y2 gram without leads, Non-linearity: ± 1% 

Output impedance: 450 n nom., Input impedance: 1000 nom. 

Size: 05" x 0.5" 0.6" width, 10-32UNF tapped hole 

Entran ACcelerometers. 
(Today, miniature makes sense.) 

Call (201) 227-1002 
FAX (201) 227-2865 

For Technical Assistance & Customer Service Call 1-800-635-0650 
Fast Delivery? Request Our New Off The Shelf Catalog 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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LEVEL SENSORS 

Level Sensors NR 150 and NR 200 are fully electronic and 
have no moving parts (except the output relay in model NR 200). 
Model NR 100, with Teflon® sensor head is also offered for 
food industry applications. The devices operate on the capacitance 
principle. A tunable oscillator circuit is ON when the probe is 
immersed, keeping the output conductive (relay output NR 200, 
transistor output NR 150). The indicator LEO is now lit. When 
the level drops below the sensor position, the LEO will extinguish 
and the output relay will drop out. Transistor output of model 
NR 150 is now non-conductive. 

Technical Data 

I 
I Supply 

Voltage 

NR 150 

DC 24V ± 15% 
reverse polarity 
prote'cted 

NR 200 I 
AC 115V + 10 - 15% J 

Power 
Consumption 

Output 

Ambient 
Temperature 

Medium 
Temperature 

Environmental 
Protection 

Probe Pressure 
Resistance 

Terminations 

Materials: 
probe 
fitting 
cover 
housing 

Switch Point 
HystereSiS 
(probe mounted 
horizontally) 

Fittings 

Probe Diameter 

Dimensions 
Overall length 

(incl. sensor) 
Housing 

NR 150 NR 200 

1 Watt max 4 VA max 

PNP transistor, DC Relay, SPOT contacts 
24V/0.3A Cont. max SA at AC240V or 
load max., 1.5V DC24V. Higher DC 
drop approx. contact voltages up to 
Integral DC100Vare 
suppression diode permiSSible but load 
for short circuit must not exceed 120W 
protection. 

-20°C to +85°C _20°C to +85°C 
(-4°Fto + 185°F (-4°Fto + 185°C) 

-20°C to +85°C -20°C to +85°C 
(-4°Fto +185°F) (-4°F to + 185°F) 
up to + 100°C up to 100°C (+212°F) 
( +212°F) intermittent 
intermittent 

Electronic portion Electronic portion 
splash waterfdust splash water/dust 
proof proof 

10 bar (147 PSI) 10 bar (147 PSI) 

Cable, 2m (6ft.) Terminal block 

Tefzel Tefzel 
V2A V2A 
Delrin Alu, black anodized 

- ASS 

9mm (0.35in) max, 9mm (0.35;n) max, 
equivalent to probe equivalent to probe 
diameter diameter 

Stainless Steel Stainless Steel 
3f4" NPT 3/4" NPT 

9mm (0.35") 9mm (0.35") 

133mm (5.24") 154.5mm (6.10") 

- 82.5mm (3.25 ") x 
80.5mm (3.17 ") 

FLOW MONITORS 

The E-T-A range of Electronic Flow Monitoring Systems has 
been designed to supervise the flow rate of gases and liquids 
in pipelines. There are no moving parts in the flow stream, 
thus these systems are particularly suitable for liquids of high 
viscosity or containing particles in suspension. Corrosion 
resistant monitoring heads are also available for aggressive 
liquids/gases. 

Typical applications for E-T-A Flow Monitors include the control 
of lubricating, hydraulic and cooling systems and the require
ments of the petrochemical, food processing and brewing 
industries when flow control is often associated with the 
correct dosage of ingredients. 

The systems operate on the calorimetric principle i.e. heat trans
fer between two probes is detected as a function of flow rate. 

SFW 109 SLW 107 SFW 108 SLW 112 

For liquids • • 
For airlgas • • 
For air only • 
Separate control unit 
and monitoring head • 
Integral unit combining 
control unit and 
monitoring head • • • 
Miniaturized 
designed for mounling 
directly in flow stream • 
2201240 V.A.C. input • • • 
115 V.A.C. input • • • 
24 V.A.C. or D.C. input • • • • 

ELECTRONIC 
PRODUCTS GROUP 

7400 N. CRONAME RD. 
CHICAGO, ILLINOIS 60648 
TEL: (312) 647-8303 
FAX: (312) 647-7494 

For manufacturers' sales offices, see yellow pages EEM 1988 
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PROXIMITY SENSORS 
HAMLIN 6\'?>~ 

~-?'r\'f HAMLIN INC. 1>",.""",,,,.,-
612 East Lake Street • Lake Mills, WI 53551 
Phone 414/648-2361 • FAX 414/648-5244 
TWX 910/260-3740 

For detailed product information request the 
Hamlin Magnetic Proximity Sensor Catalog. The 
16 page brochure providescomplete data about 
Hamlin's broad family of standard Magnetic 
Proximity Sensors plus application and design 
recommendations. Also included are 
dimensions, electrical specifications and 
operation characteristics. 

SPECIFICATIONS 
Initial Contact Reslstanca (Max.) ••• 0.200 Ohms (excapt 

59045-010-0.250 Ohms) 
Typical Operate TIme ••••••••••••••••••• 1.000ms 

5500 

The heart of all Hamlin magnetic proximity sensors is 
a precious metal contact reed switch, sealed in a 
glass envelope for environmental integrity and 
dependability. When a magnetic actuator is placed 
within a prescribed proximity of the sensor, the 
switch contact changes state. Their cost is far below 
inductive or capacitive proximity sensors and they 
require no power to operate and provide a switch 
closure output. 

Shock W/O False Operation •••••••••• 1 oq, G's, 11 mSd 112 sine wave 
Operate & Storage Temp •••••••••••••• -40 C to +105 C 

ORDERING INFORMATION 

Operation Life (Typical) ••••••••••••••• 50,000,000 @ 5Vdc, 10ma. 
5,OOO,OOO@120Vdc, 75ma. 

SENSOR OPERATE ~ONTACT SWITCHING MUST OPERATE MUST RELEASE TERMINATION SENSOR MATCHING ACTUATOR 
NUMBER POSITION RATING VOLTAGE DISTANCE DISTANCE OR WIRING LIST PRICE ACTUATOR LIST PRICE 

59025-010 1 lOW 200Vdc .200 .550 12"' PVC Leads $3.50 57025-000 $2.80 
59045-010 4 3W 150Vdc .110 .275 PCB Pins 3.25 57045-000 2.60 
59050-010 4 lOW 200Vdc .200 .450 PCB Pins 3.00 57050-000 2.40 
59065-010 1 lOW 200Vdc .200 .550 12"' PVC Leads 4.50 57065-000 3.60 
59070-010 1 lOW 200Vdc .200 .550 12"' PVC Leads 4.50 57070-000 3.60 
59085-010 2 lOW 200Vdc .060 1.100 12"' PVC Leads 8.75 Vane 
59105-010 3 lOW 200Vdc .225 .500 Connector 4.15 57105-000 3.35 
59125-010 3 lOW 200Vdc .225 .500 Pins 4.15 57125-000 3.35 
59135-010 3 lOW 200Vdc .400 1.000 12"' Teilon Leads 7.35 57135-000 5.80 
59140-010 3 lOW 200Vdc .225 .500 12" PVC Leads 5.10 57140-000 4.85 
59145-010 3 lOW 200Vdc .275 .600 12" PVC Leads 4.15 57145-000 3.35 

NOTE. All sensors listed are Contact Form A except for Model 59085-010 Vane Sensor, 

OPERATE POSITION 1 ~RELEASE d 

1 2 
oi t-- OPERATE d 

3 

~rn 
4 ] [ '~ ,'" 

c::::::J L" .-LL Jdl ~dL 
DIMENSIONS Drawing #1 Drawing #2 Drawing #3 Drawing #4 

c:=:::::J.=Jc s=P~uthPo,e 
L- C.-A-J lDr c F(.'a·)1 Il===l~ 

'--~A ----l-E~ ~"]F~cjH ~~1k 
~F=fIF Q~H 

I ~ITT P-'" 
C ~1 J'F OF(dia.) 'I ' . __ ! A _ E (dia.) T C- B---.J rJLE E-' 

Drawing #5 Drawing #6 Drawing ifl Drawing #8 Drawing/19 

'~ G~ iHr -1"C ~ 
,Ai ,Hr 

~HF _~' [~ •. I r,-~, 
'II [ErBl 100 .\k 0.025 Square Pins --0 

G ~[I '~~~ T . c ~ 1 ~b~ . .---- 0 ~ eLF 
FL_' .LI L ~ F _...I :l~ L} , =J~EL ~T _G.. jEL-B~.J ,Lc=iD ~C=C==lH I ' JF~ A.--i ~-A-~ L_ A- n rV~ r-- ... 

MODEL DWG. 
NUMBER DESCRIPTION NO. A B C D E F G H I J 
59025-010 Sensor 1 1.000 12.0 0.245 
57025·000 Actuator 1 1.000 0.245 
59045·010 Sensor 2 0.700 0.600 0.130 0.115 0.017 0.170 0.025 -
57045·000 Actuator 3 0.700 0.130 0.160 0.250 0.170 0.025 
59050·010 Sensor 2 0.900 0.800 0.180 0.115 0.020 0.200 0.025 
57050-000 Actuator 3 0.900 - 0.180 0.160 0.200 0.025 - -
59065·010 Sensor 4 1.500 1.250 5/16-24 0.187 12.0 7/32 
57065·000 Actuator 4 1.500 1.250 5116-24 0.187 - 7/32 - - - -
59070-010 Sensor 4 1.500 1.250 M8xl,25 0.250 12.0 5,56mm 
57070·000 Actuator 4 1.500 1.250 M8x125 0.250 - 5,56mm - - - -
59105·010 Sensor 5 1.125 0.625 0.750 0.562 0.260 0.288 0.375 0.250 0.135 0.125xO.308 
57105-000 Actuator 6 1.125 0.625 0.750 0.562 0.250 0.375 0.U5 0.250 0.125xO.308 
59125·010 Sensor 8 1.125 0.625 0.750 0.562 0.250 0.236 0.100 0.250 0.135 0.125xO.308 
57125·000 Actuator 6 1.125 0.625 0.750 0.562 0.250 0.375 0.135 0.250 0.125xO.308 -
59135-010 Sensor 7 1.125 0.625 0.750 0.562 0.250 12.0 0.200 0.250 0.375 0.125xO.312 
57135·000 Actuator 6 1.125 0.625 0.750 o.sOO 0.250 0.375 0.135 0.250 - 0.312xO.125 
59140-010 Sensor 7 0.906 0.551 0.551 0.430 0.177 12.0 0.236 0.296 0.126xO.150 
57140-000 Actuator 6 0.906 0.551 0.551 0.430 0.177 0.296 0.118 0.236 0.126 •• 150 -
59145-010 Sensor 7 1.125 0.625 0.750 0.562 0.250 12.0 0.385 12.0 0.125xO.308 
57145-000 Actuator 6 1.125 0.625 0.750 0.562 0.250 0.375 0.135 0.250 - 0.125xO.308 
59085-010 Sensor 9 0.750 0.150 1.000 0.062 0.165 0.075 0.250 12.0 4-40 & C· Sink 

EEM 1988 For manufacturers' safes offices, see yellow pages 8·1891 
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~ ITEK LSI MICROSERIES® ENCODERS: 
USED IN MORE AND MORE TACTICAL WEAPONS SYSTEMS. 

FEATURES: Large Scale Integrated Circuits· Small Size • Absolute Whole Word Output· LED Illuminators 
• MIL Environment: Vibration 20g, Shock 1000g - O,8ms· High Reliability, 

IlS/16 FAMILY 

Quante/ Accuracy' 
L, LS, LC Models Revolution (Arc Minutes) 

------ 0 

Ie • .4DO J'-i-+--------i--1 
!- 2.16-2.74 DEPENDING :ASi'EOFIC MODEL . 

8192 2.0 
16384 1.4 
32768 1.0 

I'SI3116 
I'S14116 
I'S15/16 

02°011f 0.125* 
IlS/23 FAMILY 

0.100---1 I 

.-- , Quanta! Accuracy' 1+0,0000 
-0.0005 L, LS, LC Models Revolution (Arc Minutes) 

1.9995 
+0.0000 _ DlA 

0.2497-0.0005 

-----_.- 0 S3 
j.lS14/23 16384 1.0 
I'S15/23 32768 0.7 
I'S16/23 65536 0.5 or 0.2 
I'S17/23 131072 0.2 I 2.30 _, __ , I KModel 

~ 

2.062 I' '" J l ,002 1 
I-Z.09-2.47 DEPENIHNG ON SPECIFIC MODEL n.625~ 

/.I.SEAIESE"ICODEA DIGITAL DECODER 

ENO 

00 

" 

-5V 

TACH (OPTIONAL, 

~Sl2123 4096 2.6 
uS13/23 8192 1.3 

1 Peak Transition Error of Transducer and Electronics, Excludes Quantizing Error of 1/2 LSB. 

OUTPllTOATA 

SEfIlAlOUTPUT 
SERIALClOCKI~ 

BYTE OUTPUT 00 
PARALlELOUTPlJT 
(WIEXTfANALREGISTERSj 

UPDATE/READ COMMAND 
UPOATE COMPLETE! 
OATAVAllQ 

BYTEOUTPLJTOR 
PARALLEL OUTPUT 
(W/EXTERNAL RroSTEAS) 

SERIAL WlTH DIFFERENTIAL 
LlNEORjVER 

UPOATEC(lW'UTE/OATA VALlO 

UPDATE/READ C()MMANO 

SfllFTCLOCK 

PARALLEl OUTPUT 

SERIAL WITH d~FERHHlAL 
LlNEOIIIVER 

HOLD/INTERROGATE PULSE 

SHIFTCLOI;K 

LMODEL 

The L model is the basic encoder configuration which outputs a 4 wire multi
plexed, 3-State Logic Level MicroSeries Code Word. the encoder is addressed 
by 3 Enable Lines activated in a controlled sequence. This model is intended for 
direct interface with a user (or Itek) furnished microprocessor where the micro
processor can be programmed to perform the encoder's digital logic functions. 

LSMODEL 

The LS model consists of the basic L encoder (described above) and a separate 
Digital Decoder. The use of the external D'gital Decoder is suggested when the 
user does not have a microprocessor available to perform the digital processing 
of the outputs of the L Model encoder or when the length of the LC encoder ex
ceeds available space in the intended application. The external digital decoder 
also affords the user the flexibility to access the various inpuUoutput program
ming modes available with MicroSeries encoders. The Digital Decoder can be 
user programmed for three output modes: serial, 8 bit bytes, or parallel with 
strobe signals to latch user supplied external registers. Additionally, two data ac
quisition modes are possible: Update and Read. 

LCMODEL 

The LC Model contains an Integral MicroSeries Digital Decoder Chip. This 
model, essentially similar to the LS, is appropriate when an encoder without ex
ternal processing circuits is desired. The same output and data acquisition 
modes as the LS Model are available but are built in at the factory for the LC 
Model. 

KMODEL 

The)JS/23K Model encoders are low cost absolute encoders which provide 12 or 
13 bits resolution with either parallel or serial output. In the parallel output mode 
all bits are continuously available. The HOLD pulse prevents any bit from chang
ing state while the encoder is being read. In the serial output mode the user 
provides an interrogate pulse which provides the hold function and loads the 
shift register. Shift (clock) pulses provided by the user serially shift outthe stored 
information. 

Littan 

Itek Encoder 27 Christina Street 
Newton, Massachusetts 02164-1515 

Telephone: 617-969-7300 
TWX: 710-335-6783 

5500 
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~ ITEK PRECISION ENCODERS ON TARGET: 
HIGH PERFORMANCE IN A SMALL PACKAGE. 

Itek's precision encoders have substantially better accuracy than other shaft angle digitalizers of similar size and are 
designed for military or other demanding applications where high reliability is desired. 

Allitek precision encoders are specifically designed for rugged military environments - tracked vehicles, shipboard, and 
airborne - and have been tested to corresponding vibration, shock, and temperature levels for these applications. 

Digisec® Encoders-RA series 
Rotary Absolute Encoders 
SIZE (Inches) Resolution (Quanta/Rev.) 
Model 0.0. Shaft Binary (2") BCD 

Olam. 
SOLID SHAn 

DO-Outside Oiameter ID-Inside Oiameter C-Self-contained Electronics 

Features: • Parallel whole word unambiguous output 

RI series 
Rotary Incremental Encoders 

Resolution (Quanta/Rev) 
Binary (2") Decimal 

S-Separate electronic enclosure J-2 speed geared paired configurations 

Features: • Quadrature square wave or pulse output zero index 
• T TL/DTL compatible. Resolution to 0.31 arc-secondsl(22 bits) • T TL/DTL compatible. Resolution to 0.31 arc-seconds 

(22 bits) • Highest accuracies available anywhere • Self-contained electronics. Operating temperature _40° to +71°C 
• Operating temperature _40° to + 71°C. Military 
Specification rated • Instant on-the-fly readout. LED light 
sources. Separate Electronics-no electronics in optical 
unit (thru-hole systems) 

• Military Specification rated. LED light sources 

Available Options: • Line driver output. Pigtail cable 
• Square wave or pulse output 

Available Options: • Serial readout. Line driver output 
• Redundancy. Chrome slit and disc (standard on size 23 
and size 158) • Binary lamp display. Subtractor card for 
electronic zeroing 

Environmental Ratings. All DIGISEC® encoders are designed to meet rigid 
military specifications. The following environmental specifications are typical. 
Temperature, _40° to +71°C Vibration,10-20g Humidity, 0 to 98% 
Shock, 5Og. 11 milliseconds (higher on solid shaft models) 

Spacecraft Encoders: Absolute & Incremental 
Model Type Dlam. (Inche.) Re.olutlon (Quanta/Rev.) Accuracy 

RA21/1510 Absolute 15.0 2" 2.6 sec 

OUTPUT CHARACTERISTICS OUTPUT CHANNEL 

ZERO INDEX GATE 

u-'---''''..r~''---''L-r-..---.rL-JOLr--'A}QUADRATURE 
rL--'~"---,"""L-.. ---.rL-JOLr~.r-LJ8 ~~:u~Es WAVE 

f-------fJ.J...l.J..LJu..LJ.J...l..LJ...u..L.L.1PUlSl OUTPUT (CW) 
,...... ........ .J..LJu..L ........ -':'::'U,f,;-::,,,,,-____ -/PUlSE OUTPUT (CCW) 

f-____ -'c"'w..::J.fJ=cc"'w ____ ~ZEROINDEX PULSE 

CCW • ROT1nON • CW 

Weight (lb •• ) Power (walls) feature. 

20.0 3.0 
10 Inch Thru-hole 
Electrical Redundancy 

RA 18/60 Absolute 6.0 2" 10,.0 sec 8.5 3.0 Elect. & Mech, Redundancy 

R113/35 Incrementa! 3.5 2" 2.6 min 3.0 2.0 Commutator Outputs 

R120/61J Incrementol 6.3 2m 1,5 sec 1.7 0.5 Unhoused. Commutator Outputs 

R136K/40 Incremental 4.0 36.000 2,5 sec 3.0 0.3 Electrical Redundancy, 

RI14.4K/23 Incremental 2.3 14.000 1.5 min .75 0.4 Commutator Outputs. 

FeatUres: LED Illuminators. Resolution to 0.31 Arc Seconds (22 Bits). Highest Accurac. Available Anywhere. Available with bearings (housed) or without (unhoused) 

Uttan 

Itek Encoder 27 Christina Street 
Newton, Massachusetts 02164-1515 
Telephone: 617-969-7300 
1WX: 710-335-6783 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1893 



·5500 TRANSDUCERS & ENCODERS 

Pulse generators 

Low-cost optoelectronic kit encoder 

Mounts directly to motor shaft and housing 
No critical mechanical alignment necessary 
Up to 90 pulses per revolution 
5 VDC operation 
Open collector output 
Max. switching rate 5000 ips 

Low-cost optoelectronic shaft encoder 

Rectangular housing with intergral mounting flanges 
Single or dual pulse track output 
Up to 120 pulses per revolution 
Operating voltage 10-30 VDC, or 5 VDC with 
TIL output 
Max. speed 6000 rpm or 10000 ips 
Precision ball bearings 
Supplied with connector or optional cable assembly 

Optoelectronic shaft encoder 

State-of-the-art SMD circuit technology 
Uni- or bidirectional operation 
UP I DOWN output or quadrature mode 
Optional zero-pulse output 
Up to 2000 pulses per revolution 
Max. speed 6000 rpm or 10000 ips 
Precision ball bearings 
Supplied with connector or optional cable assembly 

Optoelectronic shaft encoder 

Unic or bidirectional operation 
UP / DOWN output or quadrature mode 
Optional zero-pulse output 
Up to 5000 pulses per revolution 
Max. speed 6000 rpm or 80000 ips 
Precision ball bearings 
Supplied with connector or optional cable assembly 

Mechanical rotary pulse generator 

Converts shaft rotation to switch contact closures 
Rugged die-cast housing with mounting flanges 
Available ratios include 1, 2, 5, 10 rev. = 1 pulse; 
or 2, 3, 4, 5 pulses = 1 rev. 
SPST Normally open contact standard 
Max. speed 1500 rpm or 25 ips 

1-800-932-0489 

G313 

G305 

G317 

G306 

G080 

8·1894 For manufacturers' sales offices,. see yellow pages 
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5500 TRANSDUCERS & ENCODERS 5500 

From robotics, computers, and machine tools to aerospace . 

Use the Litton Encoder lineup 
to build a better product. 

INCREMENTAL ABSOLUTE 

MODEL 80 
Optical 

Industrial 
2.5" dia. 

HYBRID TECHNOLOGY 

MODEL 22 
Commercial & 

Industrial 
2.187" dla. ---NEW! 

MODEL 83 
Optical 
1.5" dia. 

MODEL84A 
Optical 
2.2" dia. 

HYBRID TECHNOLOGY 

MODELEHC25 
Housed Unit 
with Integral 

Coupling 
2.5" dia. MODEL 23/35 

Optical 
Commercial & 

Milit~ry 

MODEL 43 
Multi·Tum 

4.3" dia. 

ABSOLUTE /INCREMENTAL MODULAR MQDELMGC 
Absolute 
Optical 

MODEL6D 
Optical 
6" dia. 

MOTORI 
ENCODER 
PACKAGE 

Utlan 
Encoder 

EEM 1988 

MODEL 11 
Pin Contact/Optical 

MODEL 815 
Incremental 

Optical 
1.5" dia. 

TRACKBALL SYSTEMS 

Commercial & 
Military 
4" sq. 

Commercial 
3" sq. 

RS232 Interface 
Option 

MODEL 721 
Incremental 

Optical 
2.2" dia. 

2" dia. 

MODEL 82DA MODEL 920 
Incremental Incremental 

Digital Analog 
2.1"dia. 2.1"dia. 

HYBRID TECHNOLOGY 

SPECIALS/CUSTOM 
DESIGN 

Special 
Push Button 

Model 
Incremental 

Military 

Optical 
Detented 
Switch 

The Litton Encoder team leads the way with encoders and special products that help you build 
more reliable, higher quality, cost-effective products with the precision you need. 
Our product lineup is the broadest in the industry and meets a wide range of requirements in 
applications from robotics, computer peripherals, meaical equipment, and industrial controls to 
specialized, high-reliability designs for aerospace and defense. 
For anything from simple modular kits to sophisticated custom designs, put Litton Encoder on 
your design team. For complete data and specifications, contact -

The Marketing Department 
Litton Encoder Division 

20745 Nordhoff Street 
Chatsworth, California 91311·5979 

Telephone (818) 341·6161 TWX 910·494·1229 

For manufacturers' sales offices, see yellow pages 8·1895 
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Optical Shaft Encoders 
Incremental Encoders manufactured by Lucas Ledex Inc. 

RC-23 Instrument Encoder 

Low cost, high performance self-contained encoder 
which meets· OEM requirements for high quality and 
offers features of more expensive units.,LED light source, 
single or dual channel complementary outputs and 
optional marker pulse. 

Tru-Mite Industrial Encoder 

High performance, industrial duty, incremental encoder 
with %" diameter shaft and sealed bearings. Cast 
aluminum housing with flange or servo mount. Side or 
end-mounted MS connector. LED light source. English! 
Metric combinations available. 

Tru-Tac Industrial Encoder 

Economical, industrial duty, incremental encoder with 
double-ended, 3/8" diameter shaft and sealed bearings. 
Foot or face mounting and MS connector. LED light 
source . 

. Request catalogs. 

Lucas Ledex ~, Lucas Ledex Inc. 
PO. Box 427 
Vandalia, Ohio 45377-0427 U.S.A. 

8·1896 For manufacturers' sales offices, see yellow pages 

5500 

Phone: 513-898-3621 
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FAX: 513-898-8624 
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5500 TRANSDUCERS & ENCODERS 

Optical Shaft Encoders 
Incremental Encoders manufactured by Lucas Ledex Inc. 

Trim-Stel1 Modular Encoder 

Rugged. modular. incremental encoder designed to be 
integrally mounted on a stepper motor. Consists of a 
cylindrical slotted rotor and concentric stator. High shaft 
end play tolerance (.020"). Easy to install. 

Trim-Step is a registered trademark of Lucas Ledex Inc. 

K Series Modular Encoders 

Two sizes of low cost. modular encoders designed for 
integral mounting on servo or stepper motors. Consists 
of a low inertia disc. photohead. and dust cover. Units 
are prealigned to minimize user installation time. 

0 
K3 to N/A x 

50 .8L 

0 1.5DIA 
Kl5 TTL to N/A x 

50 .75L 

Absolute Encoder 
ModelLR 

Industrial duty. absolute encoder. Heavy duty cast 
aluminum housing with 3fa" or %" diameter shaft. and 
sealed bearings. Foot or face mounting and MS connec
tor. LED light source. Non-ambiguous output. 

Request Catalogs. 

Lucas Ledex k' Lucas Ledex Inc. 
P.O. Box 427 
Vandalia, Ohio 45377-0427 U.S.A. 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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Phone: 513-898-3621 
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SERIES 

02A 

09A 

10A 

HE 

PREX 

TRANSDUCERS & ENCODERS 

Micro Mo 
MINIATURE ELECTRIC DRIVE SYSTEMS AND ROTARY 
POWER TRANSMISSION COMPONENTS UP TO 1 H.P. . 

• Special resolutions & integrated motor-encoder packages available . 
• Built-in circuitry available on most models. 

INCREMENTAL ENCODER STYLE SELECTOR 

CASE DIAMETER STD. 
(mm) (in.) OPERATION RESOLUTION (PPR) OUTPUT 

22 .866 OPTICAL 15 2 CHANNEL QUASISINUSOIDAL 

22 .866 OPTICAL 180 2 CHANNEL QUASISINUSOIDAL 

22 .866 OPTICAL 100 2 CHANNEL QUASISINUSOIDAL 

15 OR 16 .591/.630 MAGNETIC 15, 16 2 CHANNEL; SINE OR SQUARE 

40 1.575 OPTICAL 100,200,250,300 2 CHANNEL + INDEX; SQUARE 
360,400,500,600 

HEDS-5000 28 1.102 OPTICAL 100,192,200,256, 2 CHANNEL + INDEX; SQUARE 

HEDS-5500 

HEDS-6000 

360,400,500,512 

30x41.1 1.18x1.62 OPTICAL 96,100,192, 2 CHANNEL + INDEX; SQUARE 
400,500,512 

56 2.205 OPTICAL 192,200,400,500, 2 CHANNEL + INDEX; SQUARE 
512,1000,1024 

ASK ABOUT OUR NEW MCK-02MOTOR CONTROLLER 
AND CONTROL SYSTEM ACCESSORIES 

• PositionNelocity Control of DC Servo, PMDC, Brushless, & Stepping Motors with 
Extensive Interfacing Capabilities. 

• 2 Axes Simultaneous Control Standard 
(up to 32 Possible with Plug-in Modules). 

• On-board Microcomputer allows Stand-alone Operation with Menu-driven Software & 
BASIC Programming Capabilities . 

• Ask about our "Guaranteed Stock Program" 
• Ship-from-Stock Program for OEM Blanket Orders. 

Micro Mo ELECTRONICS INC. 
742 - 2nd Avenue South 1 SI. Petersburg, Florida 33701 1 Phone: 813/822-25291 Telex: 807-9821 Fax: 813/821-6220 

For full catalog & latest data sheets, call (813) 822-2529 

5500 

8·1898 For manufacturers' sales offices, see yellow pages EEM 1988 



5500 TRANSDUCERS & ENCODERS 

Piezoelectric Ceramics and 
Transducers 

External Appearance Description 

t;::=D:::::j Electrodes are provided at the both 
.II: g sides of the disk to generate radial 
~ mode and thickness mode (also with 

column type). .. 
BT Electrodes are provided on the interior ~ 

C and exterior surfaces of the cylinder to 

~ 
generate hoop mode, thickness mode 
and length mode. 

I!! r-'----! Electrodes are opposingly provided on 
III.! l8 the both sides of the plate to generate gt thickness mode and length mode (also 

with square pillar type). 

.. 
~ 

.!It Electrodes are provided on the both 
::1111 ends of the ring to mainly generate C.c 
~111 thickness mode. 

MURATA ERIE NORTH AMERICA 

How to Denote Type Number 

(Example) @] @] - 11001 -1200 I 
<D ® @ ® 

<DSignifies material, P-3 (expressed as 5 if P-5). ®Disk shape 
@Diameter, D (mm) @Resonant frequency (KHz) 

(Example) []] ill - [W - \301- I ~Q() I 
<D ® @ ® . ® 

<DSignifies material, P-S. ®Cylindrical shape. @Diameter,D(mm). 
@Height, h (mm). ®Resonant frequency or desired mode (KHz). 

(Example) [1] lID - Iill - m - I~ooo I . 
cD (ID@' -® ® 

<DSignifies material, pet. ®Square plate Shape. @Lengthwise 
size, a (mm). @Widthwisesize, b (mm). ®Resonant frequency or 
desired mode (KHz). 

(Example) ~ .. LgJ - ~ - ~ - ~ 
<D ® @ ® ® 

<DSi8nifies material, ·P-3. ~AnnuTar shape."@Ouferafilmeter, D 
(mm . @Inner diameter, d (mm). ®Resonant frequency (KHz). 

1. Bimorph Type Actuator PHYSICAL CONSTANTS OF PIEZOTITE® 

Fig. 1 
Width: a=10.0 mm 
Thickness: 2t=0.6 mm 
Material: P-5D 

2. Multilayer Type Actuator 

F {J 

[~=i 
~I 

~!l'::':'':'''':::':!l! .: ... ~ ::,;.::' '::" 
:,:::":::"',,:':; 

I":,,, V 

3. Ink-Jet Actuator 

(Sectional View) 

Fig. 2 
Area: S=25 mm 
Thickness: t = 0.5 mm 
No. of layers: a=20 
Material: P-7 

Fig. 3 
Shaded Section: Electrode 
d l > 1.5 mm 
d2 > 1.0 mm 
I: 10-20 mm 

Constant 
Thickness mode 

Frequency 
Constant 

Length mode 
Radial mode 

Electro- Thickness mode 
mechanical Length mode 
COU#ling 
Cae icient Radial mode 
Piezoelectric Thickness mode 
Strain 
Coefficient Length mode 

Voltage Output Thickness mode 
Coefficient Length mode 
Dielectric Constant 

Young's Modulus 

Density 

Mechanical a 
Curie Point 
Poisson's Ratio 

Thermal Expansion 

CLASSIFICATION AND MAIN APPLICATIONS OF PIEZOTITE® 

Material Outstanding Feature 

Symbol Unit P-3 P-5 P-6E P-7 
f-t 2560 1960 2000 1800 
f·1 HZ'm 2280 1680 1700 1450 
f·D 3100 2220 2320 2000 

k33 0.49 0.68 0.59 0.70 

k31 - 0.19 0.30 0.26 ''Q.30 
ko 0.32 0.52 0.45 0.60 

d33 10-12 172 317 234 412 
d3l mN 58 105 100 194 

g33 10-3 15.2 28.9 19.0 24.0 
g3l V·m/N 5.3 10.2 8.3 11,0 

8 - 1150 1300 1350 1900 

E 1010 
N/m2 11.4 8.2 8.5 6.2 

p 
103 

kg/m3 5.3 7.2 7.4 7.4 

am - 400 230 420 80 
Tc OC 110 260 275 320 
u - 0.31 0.32 0.31 0.37 

10-6fC 15.0 2.0 1.5 5.0 ex 
(2D-90'C) (O-3OO'C) (O-3OO'C) (O-3OO'C) 

Main Application 

A most broadly used material having barium titanate as a main For powerful ultrasonic oscillation such as cleaner, 
P-3 constituent mixing other components to improve temperature processing equipment, etc., fish finder, underwater 

characteristics around normal temperature. sounding equipment, etc. 

Titanate-zirconate is used as main constituent. Electromechanical Powerful ultrasonic oscillation and high pressure 
P-S transformation efficiency is great. This material resists against a high generation such as for high-performance and high 

temperature of 200'C and has an excellent aging resistivity. temperature cleaner or processing equipment, etc. 

Like P~5, titanate-zirconate is used as a main constituent. P-7 has Record player pickup, microphone, aerial ultrasonic 
P-7 a greater electromechanical transformation efficiency than P-5. equipment, high band resonator, etc. 

Especially, this material is suitable for application into nonoscillating 
system for its low mechanical Q. 

II!j!!!IERiE I® 
MURATA ERIE NORTH AMERICA 2200 Lake Park Dr., Smyrn~, Georgia 30080 Tel: (404) 436-1300 Telex: 54-2329 TWX: 810-766-1531 
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5500 TRANSDUCERS & ENCODERS 5500 

Displacement Transducers • Rotary and Rectilinear 
Novotechnik U.S.'s family of rotary and rectilinear 

displacement transducers features outstanding linearities, 
high tolerance to environmental extremes, and long operat
ing lifetimes (typically 100 x 106 operations). 

The position transducers and rotary potentiometers 
have conductive plastic resistance and collector tracks, 

. and use multi-fingered elastometer-damped precious 

Custom-designed Transducers 
Novotechnik U.S. welcomes inquiries from design engineers 
with special needs for sensing and transmitting motion, 
position and displacement. We welcome custom designs 
and the opportunity to quote on any unique requirement you 
may have. For more information call us at (617) 485-2244 
(fax: (617) 485-2430). 

novotechnik 

metal wipers. 
The linear transducers offer a range of electrical 

strokes from 25mm to 3000mm, with resolution better than 
.01 mm and linearities as low as 0.01 %. Operational speeds 
are typically as high as 10 m/s. 

The rotary potentiometers give 3600 of mechanical 
rotation, linearities to 0.025% and resolution better than 0.01 ~ 

Linear Position/Displacement Transducers 
TLH Series Features side actuation and ball coupling to eliminate 
offset errors, and eighteen stroke lengths from 100 - 3000mm. 
Independent linearity is between ± .07% and ± .01 %; resolution 
is .01mm. 

LWH Series Features pivoting front bearing and range of connec
tors: DIN, Binder, or Amphenol. Ten stroke lengths are available from 
75 to 1200mm, with independent linearity between ± .07% and 
± .01 % and resolution of .01 mm. 

TRITRS Series Displacement transducer with stroke length of 25, 
50,75 or 100mm, return spring and double bearings. Linearities 
range from ± .2% to ± .15%; 3-core cable or plug-and-socket 
connections are available. 

TITS Series Features double precision bearings and anti-rotation 
mechanism for load-free operation, five stroke lengths from 25 to 
150mm, and linearities from ± .2% to ± .075%. Two alternate elec
trical connections are available: via 3-core cable (type T) or 
plug-and-socket (type TS). 

Resistance Elements Novotechnik U.S. offers resistance ele
ments with stroke lengths between 25 and 3000mm and wipers for 
integration into a customer's system or device. Special customized 
versions are available. 

Rotary Potentiometers 

HQS Series Novotechnik's standard units for machinery and 
instrumentation. Linearities of ± .05% (servo sizes 9,11 and 13) and 
± .025% (size 20) are achieved through final stage trimming of fully 
assembled potentiometer. Max. operational speed 10,000 rpm; 
acceleration 50,000 rad/s2 . 

Resistance Elements Rotary potentiometer elements are availa
ble with wipers for incorporation into customers' devices as integral 
potentiometers. 

Special-Purpose Potentiometers Novotechnik U.S. offers rotary 
potentiometers for a wide spectrum of applications: 

Low Torque Potentiometers ... for angular measurement 
without loading 

Industrialized Potentiometers ... for use in harsh environments 
Sensor Potentiometers ... specially developed for the 

automobile industry 
Geared Potentiometers ... for use in harsh environments with 

backlash-free gearing for 3,5 or 10 turns 
Motorized Potentiometers ... self-contained units with speeds 

from 1200/s to 3600/s and output torque from 
10Ncm to 100Ncm. 

Novotechnik U.S., Inc. 
Village Plaza 
488 Boston Post Road 
Route 20 East 
Marlborough, MA 01752 
Tel: (617) 485-2244 
FAX: (617) 485-2430 

e-1900 For manufacturers' sales offices, see yellow pages EEM 1988 



TRANSDUCERS & ENCODERS 

TECHNICAL CERAMICS 
HOle SPARK PLUGS 1U.S.A.I.INC. 
99 Morris Ave., Springfield, NJ 07081 
Phone: (201) 376-6070 
1701 North Greenville Ave., #205 Richardson, TX 75081, 
Phone: (214) 235-8332. TELEX: 170547UT 

NTK ULTRASONIC SENSOR 
EVERY TYPE IS HERMETIC SEALED AND MOISTURE-PROOFED. 

Transmit 
Center Sound Receiving 

Model Frequency Pressure Sensitivity 
Dimension Unit: mm Number KHz (dB) (dB/V/",bar) 

EDS-A, EDS-B TYPE 
A335 33.5 ±0.2 95 Min. -ffl Stainless steel 

I 

~ -r- [ [ i "!. B335 33.5 ±0.2 - -72 Min. 

~ Indicate<ll I'" 
with red point 

~ ~O.5 '11: 
4>11 I-'- '" :iii ~ C335 33.5 ±0.2 95 Min. -¢14.3 5 

f--

EDS-C TYPE A250 25.0 ±0.2 95 Min. -
ffl tl~~ 

.Stainless steel [ 

i-- Indicate ~'-. 1 '" , B250 25.0 ±0.2 - -72 Min. 

~ 
with red point 

'~5::;: . 
~ 

4>11 

Output of Pi~' 
-

~ 5 1-2.5 C250 25.0 ±0.2 95 Min. -4>14.3 
I-"-

UCM-S200+ 
S200T 220 ±5 - -

...-::±:-... Plastics ..c:::t-J......-=::~T r I· r_$ - . . - I ex> ~ S200R 210 ±5 - -I'~ "''"''~ .. kH 4+ steel I -t-'--~ '" 0 ' 

~~ -------.if 5300 300 ±10 4>16 ~. - -

USP-A 400T 
A400T 40 ±0.2 105 Min. I -

! n' 
~""". ~ I,,~ $ 

A400R 40 ±0.2 -65 Min. fP· -
-t-

~, Stainless -1~IO '" B400T 40 ±0.2 100 Min. -steel 
---.l. t 4>22 

~ 
B400R 40 ±0.2 - -65 Min. 

APPLICATIONS EXAMPLE OF APPLICATION 
• Proximity Sensor 
• Burglar Alarm 
• Remote Control 
• Level Meter 

EEM 1988 For manufacturers' sales offices, see yellow pages 

Directional 
Angle 
(Deg.) 

40 

40 

40 

45 

45 

45 

8 

8 

10 

15 

15 

25 

25 

5500 

Tempera-
In~ut 

Vol age 
(Vp-p) 

30 

-

12 

30 

-

12 

40 

-
40 

50 

-

40 

-

Receiver
Detector 

ture 
Range 

(OC) 

-20 
"""' 

+70 

-10 
,..., 

+60 

-10 
,..., 

+60 
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5500 TRANSDUCERS & . ENCODERS 5500 

AC WATT TRANSDUCER pe5 SERIES 

SINGLE PHASE 50/60 Hz MODELS 

SUPPLIED WITH 
INTERNAL SENSOR 

MODEL EFFECTIVE RANGE WATISAT 
NUMBER RATED 

PC5- VOLTS AMPS OUTPUT1mA 

18 o to 150 Oto 5 500W 
28 o to 300 Ot05 1KW 
38 o to 600 o to 5 2KW 

108 o to 150 o to 10 1KW 
118 o to 300 o to 10 2KW 
128 o to 600 o to 10 4KW 
198 o to 150 Oto 15 1.5KW 
208 o to 300 o to 15 3KW 
21B o to 600 o to 15 6KW 

103B o to 150 o to 1 100W 
1048 o to 300 o to 1 200W 
1058 o to 600 o to 1 500W 
1068 o to 150 o to 2.5 250W 
1078 o to 300 o to 2.5 500W 
108B o to 600 o to 2.5 1000W 

SUPPLIED WITH 
CURRENT TRANSDUCERS 

28B o to 150 o to 50 5KW 
298 o to 300 o to 50 10KW 
30B o to 600 Oto 50 20KW 
31B o to 150 o to 100 10KW 
328 o to 300 o to 100 20KW 
33B o to 600 o to 100 40KW 
34B o to 150 o to 200 20KW 
358 o to 300 o to 200 40KW 
368 o to 600 o to 200 80KW 
37B o to 150 o to 400 40KW 
38B o to 300 o to 400 80KW 
39B o to 600 o to 400 160KW 
408 o to 150 o to 600 60KW 
41B o to 300 o to 600 120KW 
42B o to 600 Ot0600 240KW 
43B o to 150 o to 1K 100KW 
44B o to 300 o to 1K 200KW 
458 o to 600 o to 1K 400KW 
468 o to 150 Oto 2K 200KW 
47B o to 300 o to 2K 400KW 
488 o to 600 o to 2K 800KW 

SUPPLIED WITH ::A 
CURRENT TRANSFORMERS .~ 

49B Oto 150 o to 50 5KW 
SOB o to 300 o to 50 10KW 
518 o to 600 o to 50 20KW 
58B o to 150 o to 100 10KW 
598 o to 300 o to 100 20KW 
608 o to 600 o to 100 40KW 
678 o to 150 o to 200 20KW 
688 o to 300 o to 200 40KW 
69B Oto 600 o to 200 80KW 
768 o to 150 o to 400 40KW 
77B o to 300 Oto 400 80KW 
788 o to 600 a to 400 160KW 
858 o to 150 o to 600 60KW 
868 o to 300 o to 600 120KW 
87B o to 600 o to 600 240KW 
94B o to 150 o to 1K 100KW 
958 a to 300 o to 1K 200KW 
96B o to 600 o to 1K 400KW 

CURRENT 
SENSOR 

Internal 
Internal 
Internal 
Internal 
Internal 
Internal 
Internal 
Internal 
Internal 
Internal 
Internal 
Internal 
Internal 
Internal 
Internal 

Ct 
Ct 
Ct 
C 
C 
C 
D 
D 
D 
D 
D 
D 
E 
E 
E 
E 
E 
E 
E 
E 
E 

Wt 
Wt 
Wt 
W 
W 
W 
W 
W 
W 
X 
X 
X 
X 
X 
X 
Y 
Y 
Y 

NOTE: t indIcates 2 turns thru the external transducer or transformer window. 

FOR DIMENSIONS REQUEST CATALOG #288 

FEATURES AND APPLICATIONS: 
• Accurate measurement of electric power consumed 

by equipment 
• Accurate for any conditions of phase, voltage 

unbalance, current unbalance and power factor 
• Output is proportional to true power delivered 

to the load 
• Transducers using internal sensors or sensors C, D, 

or E provide excellent current transient response for 
measuring SCR controls, chopped waveforms or 
application where harmonics are present 

• Highly-accurate, without worrying about the 
inaccuracies of current transformers and potential 
transformers 

• Split sensors available 

• Current sensors are included and are calibrated with 
the watt transducer (where required) 

• For interface with meters, recorders, data loggers, 
computer or other instrumentation, select options 
"A" through "E" 

• Wide frequency range: 48 to 70 Hz 

• Standard 1 mA output, other options available 

PCS SERIES SPECIFICATIONS: 
INPUT: 
Voltage: See Tables .. 
Current: See Tables 
Frequency Range: 48 to 70 Hz 
Power Factor Range: Any 
Response (Transient 90%): <100 microseconds with 

models using internal sensors or sensors C, D, or E 
1 millisecond with models using current sensors 
W, X, and Y 

Burden: 
Voltage: 1.25 VA 
Current: 1.25 VA 
Option Amplifier: 2 Watts 

Current Overload: 
1 thru 15 Ampere models and those using current 
sensors W, X, and Y 
2 times rating (continuous) 
6 times rating (10 sec) 
Models using external current sensors C, D and E 
50 times rating (continuous) 

Dielectric Test: (Input/Output/Case): 1500 VAC (RMS) 
Surge: Withstands IEEE SWC Test 

Specifications continued on next page 

OHIO SEMITRONICS, INC. 1205 CHESAPEAKE AVENUE, COLUMBUS, OHIO 43212-2287 

PHONE (614) 486-9561 - FAX 614-486-0743 

8-1902 For manufacturers' sales offices, see yellow pages EEM 1988 



SPECIFICATIONS (cont.): 
OUTPUT: 
Output is proportional to real power delivered to the 

load. P =EI cos rf> 
Standard B: 1 mA DC at Rated Output 

(Requires 115 VAC instrument power) 
Option A: 1 rnA DC at Rated Output (See Note 1) 
Option C: 10 VDC at Rated Output (See Note 1) 
Option D: 10 VDC at Rated Output (Requires 115 VAC 

instrument power) 
Option E: 4-20 mA DC. 20 rnA DC at Rated Output, 

4 mA DC at Zero 
Millivolt Options Available Consult Factory 
Output Ripple: <1 % of R.O. 
Response Time: 250 milliseconds to 90% 
Output Loading: 

Standard Model B: 0-10K ohms 
Options A: 0-10K ohms 
Options C & D: >2K ohms 
Option E: 0-1500 ohms 

Calibration Adjustment Range: ±10% Min. 
Temperature Effect (-10°C to +60°C): ±1 % of Reading, 

±0.1% RO. 

ACCURACY: 
±0.5% at Rated Output 
(including power factor, linearity, repeatability, initial 
set point, and current sensor). 
NOTE (1) Self powered input voltage ranges for models with options A and 
C are limited as follows: 85 to 135V for 0 to 150V models 200 to 280V for 
o to 300V models, and 380 to 550V for 0 to 600V models. 

3 PHASE 3 WIRE 50/60 Hz MODELS 
SUPPLIED WITH 
INTERNAL SENSOR 

MODEL EFFECTIVE RANGE WATTS AT 
NUMBER RATED CURRENT 

PC5· VOLTS . AMPS OUTPUT1mA SENSOR" 
48:1: o to 150 o to 5 1KW Internal 
58 o to 300 o to 5 2KW Internal 
68 o to 600 o to 5 4KW Internal 

138:1: o to 150 o to 10 2KW Internal 
148 o to 300 o to 10 4KW Internal 
158 o to 600 o to 10 8KW Internal 
228:1: o to 150 o to 15 3KW Internal 
238 o to 300 o to 15 6KW Internal 
248 o to 600 o to 15 12KW Internal 

SUPPLIED WITH .... 
CURRENT TRANSDUCERS ~ ~ 

31-28:1: o to 150 o to 100 20KW 
32-28 o to 300 o to 100 40KW 
33-28 o to 600 o to 100 80KW 
34-28:1: o to 150 o to 200 20KW 
35·28 o to 300 o to 200 40KW 
36-28 o to 600 o to 200 80KW 
37-28:1: o to 150 o to 400 40KW 
38-28 o to 300 o to 400 80KW 
39-28 o to 600 o to 400 160KW 

SUPPLIED WITH A • 
CURRENT TRANSFORMERS...... ., 

528:1: o to 150 o to 50 10KW 
538 o to 300 o to 50 20KW 
548 o to 600 o to 50 40KW 
618:1: o to 150 o to 100 . 20KW 
628 o to 300 o to 100 40KW 
638 o to 600 o to 100 80KW 
708:1: o to 150 o to 200 40KW 
718 o to 300 o to 200 80KW 
728 o to 600 o to 200 160KW 
798:1: o to 150 o to 400 80KW 
808 o to 300 o to 400 160KW 
818 o to 600 o to 400 320KW 
888:1: o to 150 o to 600 120KW 
898 o to 300 o to 600 240KW 
908 o to 600 o to 600 480KW 
978:1: o to 150 o to 1K 200KW 
988 o to 300 o to 1K 400KW 
998 o to 600 o to 1K 800KW 

• 50 Amps and above, 2 External Sensors supplied. * May be used in 120V, 11>, 3 Wire Edison Systems. 

C 
C 
C 
D 
D 
D 
D 
D 
D 

wt 
Wt 
Wt 
W 
W 
W 
W 
W 
W 
X 
X 
X 
X 
X 
X 
Y 
Y 
Y 

t Indicates 2 turns thru the external transducer or transformer window. 

SUPPLIED WITH 
INTERNAL SENSOR 

3 PHASE 4 WIRE 50/60 Hz MODELS A A A. 
SUPPLIED WITH -.... -...aI. " ...... 
CURRENT TRANSFORMERS 

MODEL EFFECTIVE RANGE WATTS AT 
NUMBER VOLTS RATED CURRENT 

PC5· (line to Neutral) AMPS OUTPUT1mA SENSOR" 

MODEL EFFECTIVE RANGE WATTS AT 
NUMBER VOLTS RATED CURRENT 

PC5· (line to Neutral) AMPS OUTPUT1mA SENSOR" 

78 o to 150 o to 5 1.5KW Internal 
88 o to 300 o to 5 3KW Internal 

168 o to 150 o to 10 3KW Internal 
178 o to 300 o to 10 6KW Internal 
258 o to 150 o to 15 4.5KW Internal 
268 o to 300 o to 15 9KW Internal 

558 o to 150 o to 50 15KW Wt 
568 o to 300 o to 50 30KW Wt 
648 o to 150 o to 100 30KW W 
658 o to 300 o to 100 60KW W 
738 o to 150 o to 200 60KW W 
748 o to 300 o to 200 120KW W 
828 o to 150 o to 400 120KW X 

•• 50 Amps and above, 3 External Sensors supplied. 838 o to 300 o to 400 240KW X 
t Indicates 2 turns through external transformer window. 918 o to 150 o to 600 180KW X 

928 o to 300 o to 600 360KW X 
1008 o to 150 o to 1K 300KW Y 
1018 o to 300 o to 1K 600KW Y 

FOR DIMENSIONS REQUEST CATALOG #288 
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5500 TRANSDUCERS & ENCODERS 5500 

ELECTRONIC PRECISION AC VAR TRANSDUCER EV5 SERIES 

ACCURACY ±0.2% OF READING 

SINGLE PHASE 60 Hz MODELS 
VARsAT 

MODEL EFFECTIVE RANGE RATED 
NO. OUTPUT 

EV5- VOLTS AMPS (1 mAl CONNECTION ELEMENTS 

18 o to 150 o to 6.25 500 1¢2W 1 
28 o to 300 o to 6.25 1K 1¢2W 1 
38 o to 600 o to 6.25 2K 1¢2W 1 

108 o to 150 o to 10 1K 1¢2W 1 
118 o to 300 o to 10 2K 1¢2W 1 
128 o to 600 o to 10 4K 1¢2W 1 
198 o to 150 o to 20 2K 1¢2W 1 
208 o to 300 o to 20 4K 1¢2W 1 
218 Oto 600 o to 20 8K 1¢2W 1 

·3 PHASE 3 WIRE 60 Hz MODELS 
48 o to 150 o to 6.25 1K 3¢3W 2 
58 o to 300 o to 6.25 2K 3¢3W 2 
68 o to 600 o to 6.25 4K 3¢3W 2 

138 o to 150 o to 10 2K 3¢3W 2 
148 o to 300 o to 10 4K 3¢3W 2 
158 o to 600 o to 10 8K 3¢3W 2 
228 o to 150 o to 20 4K 3¢3W 2 
238 o to 300 o to 20 8K 3¢3W 2 
248 o to 600 o to 20 16K 3¢3W 2 

3 PHASE 4 WIRE 60 Hz MODELS 
78 o to 150 o to 6.25 1.5K 3¢4W 3 
88 o to 300 o to 6.25 3K 3¢4W 3 

168 o to 150 o to 10 3K 3¢4W 3 
178 o to 300 o to 10 6K 3¢4W 3 
258 o to 150 o to 20 6K 3¢4W 3 
268 o to 300 o to 20 12K 3¢4W 3 

71128 o to 150 o to 6.25 1.5K 3¢4W 2112 
" NOTE: On 3 phase 4 wIre models, phase to neutral voltage IS specIfIed. 

Optional for 50 Hz operation add "X-127" to model number. 

FEATURES AND APPLICATIONS: 
• Provides ±0.2% of reading accuracy and 0 to 1 rnA 

current output proportional to reactive power 
• Models available in 1, 2, 2112, and 3 element 

configurations to meet monitoring and control needs 
• Measures forward or reverse reactive power flow 
• Each unit is calibrated at the factory to provide 

1 rnA at the Rated Output (RO) against standards 
which are traceable to NBS 

• Accuracy specifications include influences of 
variation in voltage, current, power factor and 
load changes 

• Temperature effects are less than ±0.005% per 
degree Cover the range of -20°C to +65°C 

EV5 AND EW5 SERIES SPECIFICATIONS: 
INPUT: 
VOLTAGE 

Effective Range: See Tables 
Burden: Less than 0.1 VA at 120V, 240V, or 480V 
Overload: Max continuous 175V, 350V, or 600V 

CURRENT 
Effective Range: See Tables 
Burden (max.): 0.28 VA per element 
Overload: (continuous) 2X rating for 6.25A or 10A, 
1X rating for 20A 
(Transient) 50A for 10 sec. per hour, 250A for 1 sec. 
per hour 

OUTPUT: 
Rated Output (RO): ±1 rnA DC 
Output Loading: 0 to 10K ohms 
Compliance: 12.0 volts DC minimum 
Open circuit output voltage limited to ±15 VDC 
Response Time (99%): Less than 400 milliseconds 

ACCURACY: 
(±0.2% of reading, ±0.05% of RO) 
Includes the effects of voltage, current, load and 
power factor within the effective ranges 

Specifications continued on next page 
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5500 TRANSDUCERS & ENCODERS 5500 

ELECTRONIC PRECISION AC WATT TRANSDUCER EW5 SERIES 

ACCURACY ± 0.2% OF READING 

FEATURES AND APPLICATIONS: 
• Provides ±0.2% of reading accuracy and 0 to 1 mA 

current output proportional to electrical power 
delivered to a load 

• Models available in 1, 2, 2V2, and 3 element 
configurations to meet monitoring and control needs 

• Measures forward or reverse power flow 
• Each unit is calibrated at the factory to provide 

1 mA at the Rated Output (RO) against standards 
which are traceable to NBS 

• Accuracy specifications include influences of 
variation in voltage, current, power factor and 
frequency, and load changes 

• Temperature effects are less than ±0.005% per 
degree C over the range of -20°C to +65°G 

SPECIFICATONS (cont.): 
Frequency, VAR Only: 60 Hz, 50 Hz Models (optional) 
Frequency, Watt Only: 58 to 62 Hz, 48 to 52 Hz on 

50 Hz Models (optional) 
Power Factor: Any 
Temperature Range: -20°C to +65°C 
Temperature Effect: ±0.005% per degree C 
Operating Humidity: 0 to 95% non-condensing 
Dielectric Test: Input/Output/Instrument Power/Case 

- 1500 VAC (RMS) 
Surge: Withstands IEEE SWC Test 
Calibration Adjustment: ±2'7'0 minimum 
Instrument Power: 90 to 135 VAC, 50 to 70 Hz 

Burden less than 2 VA at 115 VAG 
Weight: 3.1 Ibs. Maximum 

FOR DIMENSIONS REQUEST CATALOG #288 

SINGLE PHASE 60 Hz MODELS 
WATTS AT 

MODEL EFFECTIVE RANGE OUTPUT 
NO. RATED 

EW5 VOLTS AMPS (1 rnA) CONNECTION ELEMENTS 
18 o to 150 o to B.25 500 1rp2W 1 
28 o to 300 o to B.25 1K 1rp2W 1 
38 o to BOO o to B.25 2K 1rp2W 1 

108 o to 150 o to 10 1K 1rp2W 1 
118 o to 300 o to 10 2K 1rp2W 1 
128 o to BOO o to 10 4K 1rp2W 1 
198 o to 150 o to 20 2K 1rp2W 1 
208 o to 300 o to 20 4K 1rp2W 1 
218 o to BOO o to 20 8K 1rp2W 1 

3 PHASE 3 WIRE 60 Hz MODELS 
48 o to 150 o to B.25 1K 3rp3W 2 
58 o to 300 o to B.25 2K 3rp3W 2 
B8 o to BOO o to B.25 4K 3rp3W 2 

138 o to 150 o to 10 2K 3rp3W 2 
148 o to 300 o to 10 4K 3rp3W 2 
158 o to BOO o to 10 8K 3rp3W 2 
228 o to 150 o to 20 4K 3rp3W 2 
238 o to 300 o to 20 8K 3rp3W 2 
248 o to BOO o to 20 1BK 3rp3W 2 

3 PHASE 4 WIRE 60 Hz MODELS 
78 o to 150 o to B.25 1.5K 3rp4W 3 
88 o to 300 o to B.25 3K 3rp4W 3 

168 o to 150 o to 10 3K 3rp4W 3 
178 o to 300 o to 10 BK 3rp4W 3 
258 o to 150 Oto 20 BK 3rp4W 3 
2B8 o to 300 o to 20 12K 3rp4W 3 

7V28 o to 150 o to B.25 1.5K 3rp4W 2V2 
.. 

NOTE: On 3 phase 4 wire models, phase to neutral voltage IS specified . 
Optional for 50 Hz operation add "X-127" to model number. 
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5500 TRANSDUCERS & ENCODERS 5500 

~ WATT WATT-HOUR TRANSDUCER WSERIES 

SINGLE PHASE SO/60 Hz MODELS 
MODEL VOLTAGE CURRENT WATTS at W·H EXTERNAL 

NUMBER RATED PER CURRENT 
W RANGE RANGE OUTPUT COUNT, SENSOR" 

1 o to 150 Ot05 500W 0.1 Internal 
2 o to 300 o to 5 1KW 1 Internal 
3 o to 600 o to 5 2KW 1 Internal 

10 o to 150 o t010 1KW 1 Internal 
11 o to 300 o to 10 2KW 1 Internal 
12 o to 600 o to 10 4KW 1 Internal 
19 o to 150 o to 15 1.5KW 1 Internal 
20 o to 300 o to 15 3KW 1 Internal 
21 o to 600 Oto 15 6KW 1 Internal 
28 o to 150 Ot050 5KW 1 Ct 
29 o to 300 o to 50 10KW 1 Ct 
30 Ot0600 Oto 50 20KW 10 Ct 
31 o to 150 o to 100 10KW 10 C 
32 o to 300 o to 100 20KW 10 C 
33 o to 600 o to 100 40KW 10 C 
34 o to 150 o to 200 20KW 10 D 
35 o to 300 o to 200 40KW 10 D 
36 o to 600 a to 200 80KW 10 D 
37 o to 150 o to 400 40KW 10 D 
38 Oto 300 o to 400 80KW 10 D 
39 Oto 600 o to 400 160KW 100 D 
40 o to 150 o to 600 60KW 10 E 
41 o to 300 o to 600 120KW 100 E 
42 o to 600 o to 600 240KW 100 E 
43 o to 150 o to 1 K 100KW 100 E 
44 o to 300 a to 1 K 200KW 100 E 
45 o to 600 o to 1K 400KW 100 E 
46 o to 150 Oto 2K 200t-.:W 100 E 
47 o to 300 Oto 2K 400KW 100 E 
48 Ot0600 Oto 2K 800KW 100 E 
49 o to 150 o to 50 5KW 1 ct 
50 o to 300 o to 50 10KW 1 Ct 
51 o to 600 o to 50 20KW 10 Ct 
58 o to 150 o to 100 10KW 1 W 
59 o to 300 o to 100 20KW 10 W 
60 o to 600 o to 100 40K 10 W 
67 a to 150 o to 200 20KW 10 W 
68 a to 300 o to 200 40KW 10 W 
69 o to 600 o to 200 80KW 10 W 
76 o to 150 Oto 400 40KW 10 X 
77 o to 300 Oto 400 80KW 10 X 
78 o to 600 o to 400 160KW 100 X 
85 o to 150 o to 600 60KW 10 X 
86 o to 300 Oto 600 120KW 100 X 
87 o to 600 Oto 600 240KW 100 X 
94 o to 150 o to 1K 100KW 100 Y 
95 o to 300 Oto 1 K 200KW 100 Y 
96 o to 600 o to 1 K 400KW 100 Y 

103 o to 150 o to 1 100W 1 -
104 o to 300 Oto 1 200W 1 -
105 o to 600 a to 1 500W 1 -
106 o to 150 o to 2.5 250W 1 -
107 o to 300 o to 2.5 500W 1 -
108 o to 600 o to 2.5 1000W 1 -

*50 Amps and above, External Sensors are supplied. 
NOTE: t indicates 2 turns thru the external transducer or 
transformer window. 

MODEL W-21 

DESCRIPTION 

OSI Watt Watt-Hour Transducers provide accurate 
measurement of electric power consumed in equip
ment, apparatus, or facilities. Accuracy for all con
ditions of phase, voltage unbalance, and current un
balance is assured through the use of one element 
for single phase, two elements for 3 phase 3 wire, 
and three elements for 3 phase 4 wire applications. 
The output is proportional to real power delivered to 
the load. 

Direct connected models or models utilizing OSI 
Current Sensors C, D & E provide the excellent cur
rent transient response necessary where SeR con
trol, chopped waveforms, or any application where 
harmonics are present. The DC to 5 kilohertz re
sponse of these current sensors insures accurate 
computation of power with high harmonic content in 
current waveforms. 

All models Include current sensors that are cali
brated with the watt transducer. In this way a highly
accurate, calibrated kilowatt or megawatt measuring 
unit is readily available for incorporation without the 
necessity of worrying about the inaccuracies current 
transformers and potential transformers may intro
duce in measurements. 

Standard models provide an output proportional to 
instantaneous power and should be used where ob
servation of time-department power is desired. 

SPECI FICATIONS 
INPUT: 
Voltage: See Tables 
Current: See Tables 
Frequency Range: 50 to 70 Hz 
Power Factor Range: Unity to Lead or Lag O. 
Response (Transient 90%): 

-<:: 100 microseconds with models using internal 
sensors 
or sensors C, D or E. 
1 millisecond with models using current 
sensors W, X and Y 

Burden: 
Voltage: 1.25VA 
Current: 1.25VA 
Option Amplifier: 2 Watts 

Current Overload 
1 thru 15 Ampere models and those using 
current sensors W, Xand Y 
2 times rating (continuous) 
6 times rating (10 sec) 
Models using external current sensors C, D 
and E 
50 times rating (continuous) 
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5500 TRANSDUCERS & ENCODERS 5500 

WATT WATT -HOUR TRANSDUCER 

SPECIFICATIONS [cont.] 

Dielectric Test: 
(Inputl Output/Case): 1500VAC 

Surge: 
Withstands IEEE SWC Test 

OUTPUT: 
Watt-Hour 
Relay: Normally open, 'SPST 
Rating: 10VA Max., 150VAC, 0.5 A Max. 
Relay closed period: 100 M see 
Count Rated: listed in W-H per count column 
Note (1) 

~CCURACY: 
::!: 0.5% at R.O. 

(Including power factor, linearity, 
repeatability and set pOint) 

Temperature Effect: 
(-1 O·C to SO·C) 
::!: 1.0% of reading 0.1 % RO 

Response Time: 250 M sec 
Instrument power: 115 VAC :::!: 10% 

50 to 400 Hz 

OPTIONS: 
(Add letter to Model No. for desired Options) 

Option "H" Instrument Power 

Option "G" 

Option "T" 
Option "S" 
Option "0" 

Note [1] 

220VAC/50 Hz 
Internal Instrument Power 
Note (2) 

For TTL output for Watt-Hours 
Watt output 1 Ma de at R.O. 
Watt output 10 Vdc at R.O. 

Standard W-H counts are listed, other count rates 
up to 12K per hour for relay output and 100K for TTL 
output are optional. 

Note [2] 
Input Voltage Ranges for Models with Option "G" are 
limited as follows: 
1 03V to 135V for 150V models, 215V to 280V for 300V 
models, 395V to 550V for 600 models. 

FOR DIMENSIONS REQUEST CATALOG #288 

3 PHASE 3 WIRE SO/60 Hz MODELS 
MODEL WATTS all W-H EXTERNAL 

NUMBER VOLTAGE CURRENT RATED PER CURRENT 
W RANGE RANGE OUTPUT COUNTI SENSOR" 

4"" o to 150 o to 5 lKW 1 Internal 
5 o to 300 I 0 to 5 2KW 1 Internal 
6 o to 600 I 0 to 5 4KW 1 Internal 

13"" o to 150 . 0 to 10 2KW 1 Internal 
14 o to 300 . 0 to 10 4KW 1 Internal 
15 o to 600 o to 10 8KW 1 Internal 
22"" o to 150 o to15 3KW 1 Internal 
23 o to 300 o to 15 6KW 1 Internal 
24 o to 600 o to 15 12KW 1 Internal 
31-2" • o to 150 o to 100 20K 10 Ct 
32-2 o to 300 o to 100 40K 10 Ct 
33-2 o to 600 o to 100 80K 10 Ct 
52"" o to 150 o to 50 10KW 1 Wt 
53 o to 300 o to 50 20KW 10 wt 
54 o to 600 o to 50 40KW 10 Wt 
61" " o to 150 o to 100 20KW 10 W 
62 o to 300 o to 100 40KW 10 W 
63 o to 600 o tq 100 80KW 10 W 
70"" o to 150 o to 200 40KW 10 W 
71 o to 300 o to 200 80KW 10 W 
72 o to 600 o to 200 160KW 100 W 
79"" o to 150 o to 400 80KW 10 X 
80 o to 300 o to 400 160KW 100 X 
81 o to 600 o to 400 320KW 100 X 
88" o to 150 o to 600 120KW 100 X 
89 o to 300 o to 600 240KW 100 X 
90 o to 600 o to 600 480KW 100 X 
97" o to 150 o to 1 K 200KW 100 Y 
98 o to 300 o to 1 K 400KW 100 Y 
99 o to 600 o to 1 K 800KW 100 Y 

"50 Amps and above, 2 External Sensors supplied, 
see drawings. 
.. May be used in 120V, 1.0, 3 wire Edison Systems. 
t Indicates 2 turns thru the external transducer or transformer 

window. 

3 PHASE 4 WIRE 50/60 Hz MODELS 
MODEL IVOLTAGE 'CURRENT WATTS at W-H EXTERNAL 

RATED PER CURRENT NUMBER RANGE RANGE OUTPUT COUNT SENSOR" w-
7 o to 150 o to 5 1.5KW 1 Internal 
8 o to 300 o to 5 3KW 1 Internal 

16 o to 150 o to 10 3KW 1 Internal 
17 o to 300 o to 10 6KW 1 Internal 
25 o to 150 o to 15 4.5KW 1 Internal 
26 o to 300 o to 15 9KW 1 Internal 
55 o to 150 o to 50 15KW 10 Wt 
56 o to 300 o to 50 30KW 10 wt 
64 o to 150 o to 100 30KW 10 W 
65 o to 300 o to 100 60KW 10 W 
73 o to 150 o to 200 60KW 10 W 
74 o to 300 o to 200 120KW 100 W 
82 o to 150 o to 400 120KW 100 X 
83 Oto 300 o to 400 240KW 100 X 
91 Oto 150 o t0600 180KW 100 X 
92 o to 300 o to 600 360KW 100 X 

100 o to 150 Oto 1 K 300KW 100 Y 
101 o to 300 Oto 1 K 600KW 100 Y 

*50Ampsandabove, 3 External Sensors supplied, See Attached 
Drawings 
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5500 TRANSDUCERS & ENCODERS 5500 

AC POWER FACTOR, AND WATT TRANSDUCER PCll SERIES 

FEATURES: 
• True power and power factor measurements for 

distorted sine wave inputs 
• Two separate output signals of 0 to 1 milliampere 

corresponding to watts and power factor 
• Direct reading of power factor, not phase angle for 

sinusoidal waveforms or distorted waveforms 
• Power factor computed by dividing real power by 

apparent power 
• Current sensors are included and are calibrated with 

the watt transducer (where required) 

SPECIFICATIONS: 
INPUT: 
Voltage: See Tables 
Current: See Tables 
Frequency Range: 50 to 70 Hz 
Power Factor Range: Unity to Lead or Lag 0 
Response: 100 microseconds to 90% 
Burden: Voltage: 1.25 VA 

Current: 1.5 VA 
Current Overload: 

2 times continuous 
6 times for 10 Sec. 

Dielectric Test: (Input/Output/Case) 1500 VAC 
Instrument Power Required: 115 VAC ±10% 50/60 Hz 

OUTPUT: 
Watts: 1 mA at Rated Output 

Power Factor: +1 mA at Unity PF, 0 mA at Lead or Lag 0 
Response Time: 250 mSec. to 90% 
Output Loading: 0 to 10Ko 
Temperature Effects (-10°C to +60°C): ±1% 

ACCURACY: 
Watts: ±0.5% RO 
Power Factor: From 10% to 120% of Rated VA 

±0.01 PF 

FOR DIMENSIONS REQUEST CATALOG #288 

SINGLE PHASE 50/60 Hz 
MODEL EFFECTIVE RANGE WATTS AT 

NO. RATED CURRENT 
PC11- VOLTS AMPS OUTPUT SENSOR 

1 o to 150 o to 5 500 Internal 
2 Oto 300 o to 5 1K Internal 
3 o to 600 o to 5 2K Internal 

10 o to 150 o to 10 1K Internal 
11 o to 300 o to 10 2K Internal 
12 o to 600 o to 10 4K Internal 
19 o to 150 o to 15 1.5K Internal 
20 o to 300 o to 15 3K Internal 
21 o to 600 o to 15 6K Internal 

103 o to 150 o to 1 100 Internal 
104 o to 300 o to 1 200 Internal 
105 o to 600 o to 1 500 Internal 
106 o to 150 o to 2.5 250 Internal 
107 Oto 300 o to 2.5 500 Internal 
108 o to 600 o to 2.5 1000 Internal 

49 o to 150 o to 50 5K Wt 
50 o to 300 o to 50 10K Wt 
51 o to 600 o to 50 20K Wt 
58 o to 150 o to 100 10K W 
59 o to 300 o to 100 20K W 
60 o to 600 o to 100 40K W 
67 o to 150 o to 200 20K W 
68 o to 300 o to 200 40K W 
69 o to 600 o to 200 80K W 
76 o to 150 o to 400 40K X 
77 o to 300 o to 400 80K X 
78 o to 600 o to 400 160K X 
85 o to 150 o to 600 60K X 
86 o to 300 o to 600 120K X 
87 o to 600 o to 600 240K X 
94 o to 150 o to 1K 100K Y 
95 o to 300 o to 1K 200K Y 
96 o to 600 o to 1K 400K Y 

3 PHASE 3 WIRE 
4 o to 150 Oto 5 1K Internal 
5 o to 300 o to 5 2K Internal 
6 o to 600 o to 5 4K Internal 

13 o to 150 o to 10 2K Internal 
14 o to 300 o to 10 4K Internal 
15 o to 600 o to 10 8K Internal 
22 o to 150 o to 15 3K Internal 
23 o to 300 o to 15 6K Internal 
24 o to 600 o to 15 12K Internal 

52 o to 150 o to 50 10K Wt 
53 o to 300 o to 50 20K wt 
54 o to 600 o to 50 40K Wt 
61 o to 150 o to 100 20K W 
62 o to 300 o to 100 40K W 
63 o to 600 o to 100 80K W 
70 o to 150 o to 200 40K W 
71 o to 300 o to 200 80K W 
72 o to 600 o to 200 160K W 
79 o to 150 o to 400 80K X 
80 o to 300 o to 400 160K X 
81 o to 600 o to 400 320K X 
88 o to 150 o to 600 120K X 
89 o to 300 o to 600 240K X 
90 o to 600 o to 600 480K X 
97 o to 150 o to 1K 200K Y 
98 o to 300 o to 1K 400K Y 
99 o to 600 o to 1K 800K Y 

NOTE: 50 Amps and above, IExternal Sensors supplied. 
t Indicates 2 turns thru the external transformer window. 
Power Factor is determined from the ratio of real power to apparen\ power, 
therefore leading or lagging power factor is not indicated. 
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5500 TRANSDUCERS & ENCODERS 5500 

DC TO 400 Hz WATT TRANSDUCER pca SERIES 

FEATURES AND APPLICATIONS: 
• DC to 400 Hertz 

• Ideal for variable frequency applications 

• Accurate monitoring of power that contains dc, AC 
and non-sinusoidal waveforms 

• Response less than 50 microseconds 

• Ideal for use in SCR and other AC or dc 
switching circuits 

• Output isolated from input 

ORDERING INFORMATION: 
The part numbers listed in the selection tables are incomplete. 
The voltage and current designation code must be added. 

Part Number PCa- * 
Example: PCS-3-01, which would be a PCS transducer with 

125VDC @ 100 amperes. 

"." Voltage Designation "t::,," Current Designation 

FS FS CURRENT 
CODE VOLTS RANGE CODE CURRENT RANGE SENSOR 

1 25 Oto 30 01 100 o to 100 C 
2 50 o to 60 02 200 o to 200 0 
3 125 o to 135 03 300 Oto 300 0 
4 250 o to 275 04 400 o to 400 0 
5 400 o to 450 05 600 o to 600 E 
6 500 o to 550 06 1000 o to 1000 E 
7 600 o to 650 07 2000 o to 2000 E 

SPECIFICATIONS: 
INPUT: 
Voltage: Check code designation for FS voltage ranges 

from 25 to 600 volts (peak AC or dc) 
Burden: >1 megohm 
Current: Check code designation (specify FS range 

from 100 ampere to 2000 ampere, lower range uses 
100 ampere transducer with ampere turns) 
DC Insertion Loss: None 
Overrange Without Damage: 10 times rating 

Frequency Range: DC to 400 Hz 
Response Time: <50 microseconds 
OUTPUT: 
Full Scale Output: 1 mA dc (0 to 10K ohm) 
Response: 250 milliseconds 
Ripple: <1 % Full Scale at 60 Hz 
Accuracy: (FS Voltage X FS Current) ±1.0% FS 
Temperature Effect: (0 to 40°C) ±0.1% of FS 

±1 % of Reading 
Isolation: Input/Output/Case 1000 Vdc 
Instrument Power: 115 VAC ±10% 50/400 Hz 

FOR DIMENSIONS REQUEST CATALOG #288 

®1 PRECISION INTEGRATOR VFC SERIES ANALOG TO PULSE CONVERTER 

FEATURES: 
• Output is a switch closure for activating external 

circuits 
• Switch closure can be directly related to a specific 

integrated quantity 
• Output can be preset at the factory 

TRANSDUCER CONNECTIONS 

1~18181~1 
~6~~~CT I I + INPUT 
CLOSURE - SIGNAL 

INS~~~V~~N~l~~WER 
50/400 Hz 

CalibraUon ~nd zero adiu5tment~ are prOVided 
through reCesS holes;n Ihe IOf>ofthe case 

USE WITH ELECTRO 
MECHANICAL COUNTER 

STANDARD OUTPUT 

I 

OUTPUT TO 
TTL CIRCUIT 
1 23456 

r=;-OUTM -r-
USE WITH 
ELECTRO 

MECHANICAL 
COUNTER 

1 23456 

~ 

SPECIFICATIONS: 
(common to all) 

INPUT: 
Impedance: >1 megohm except VFC-50, 100 ohms 
Usable Range: Up to 1.25 x FS 
Frequency: DC with up to 100% ripple at 120 Hz or higher 

OUTPUTS: 
Linearity: ±0.1 % FS Accuracy: ±0.25% FS 
Relay: Normally open, SPST 
Relay Contact Rating: 10 VA Max., 120V Max., 0.3A Max. 
Relay Closed Period: 100 milliseconds, typo 
Temperature Effect: (-10°C to +60°C) ±0.5% 
Instrument Power: 115 VAC ±10%, 50/400 Hz 
Isolation (Input/Output/Case): 1000 Volts dc 

OUTPUT RELAY 
MODEL INPUT CLOSURE RATE· 

VFC-10 o to +50 mV o to 10,000 per hour 
VFC-20 o to +100 mV o to 10,000 per hour 
VFC-30 o to +150 mV o to 10,000 per hour 
VFC-50 Oto +1 rnA o to 10,000 per hour 
VFC-60 o to +10V o to 10,000 per hour 

• NOTE: Output closure rate can be set between 1 K and 12K 
counts per hour at no charge. 

O· HI 0 S EM IT RO N Ie SIN C 1205 CHESAPEAKE AVENUE, COLUMBUS, OHIO 43212-2287 
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5500 TRANSDUCERS & ENCODERS 5500 
" 

~i DC & RMS SIGNAL CONDITIONERS eTA SERIES 

FEATURES AND 
APPLICATIONS: 
• Designed for use with OSI 

current transducers 
• Suitable for monitoring or 

control purposes 
• CTA113 through CTA215E provide 

an output directly proportional 
to the true RMS value 

• Calibration and zero 
adjustments provided 

SPECIFICATIONS: 
AMPLIFIER: 
Linearity: 0.1 % RO 
Frequency Range: DC to 5 KHz 
Output Response: to 90% 40 p.sec. 

(RMS Models) 200 msec. 
Ripple: <0.25% RO 
Crest Factor: 3 within rating 

7 within 1% 
Short Circuit Protected: Yes 
Isolation: Input/Output isolated 

from case 

EXCITATION CURRENT: 
Regulation: Line/Load ±0.01 % 
Output Voltage at Full Load: 6 VDC 

TEMPERATURE EFFECTS: 
(0-70DC) ±0.005%/DC 

INSTRUMENT POWER: 
115 VAC ±10%, 5W, 50-400 Hz 

24/28 VDC ±10%, 8W, DC 
(Positive to Terminal 8) 

RATED RATED EXCITATION 
CAL ADJUSTMENT 

LOAD 
INPUT OUTPUT CURRENT AMPLIFIER I EXCITATION ON 

MODEL SIGNAL SIGNAL OUTPUT GAIN CURRENT OUTPUT 

ANALOG MODELS, AC IN AC OUT, de IN de OUT 
CTA101 ±50mV ±10V 100mA Fixed ±30% >2KO 
CTA201 +50mV +10V 200mA Fixed +10% >2KO 
CTA112 +50mV 4-20 mA 100mA +20% Fixed 0-5000 

CTA212 +50mV 4-20 mA 200mA +20% Fixed 0-5000 

CTA124 +50mV +10V 100mA Fixed +30% >2KO 
CTA224 +50mV +10V 200mA Fixed +10% >2KO 
CTA128 ±50mV ±10V 100mA Fixed ±30% >2KO 
CTA228 ±50mV ±10V 200mA Fixed ±10% >2KO 
CTA1173 ±50mV +4mA 200mA Fixed ±30% U-2.5K 

RMS MODELS, AC AND/OR de OUT 
CTA113 50mVRMS +10VDC 100mA +20% Fixed >2KO 
CTA213 50mVRMS +10VDC 200mA +20% Fixed >2KO 
CTA114 50 mVRMS +1 mA DC 100mA ±20% Fixed 0-10KO 
CTA214 50mVRMS +1 mA DC 200mA ±20% Fixed 0-10KO 
CTA115E 50mVRMS 4-20mADC 100mA ±20% Fixed 0-5000 
CTA215E 50mVRMS 4.20mADC 200mA ±20% Fixed 0-5000 

INPUT OPTIONS: (OPTION LETTER INDICATES A NON STANDARD INPUT) 

Option (H) 75 mV Input 
Option (P) 100 mV Input 
Option (K) 150 mV Input 

APPLICATION NOTES: 

INSTR. 
POWER 

115VAC 
115VAC 
115VAC 
115VAC 
24VDC:I: 
24VDC:I: 
28VDC:I: 
28VDC:I: 
115VAC 

115VAC 
115VAC 
115VAC 
115VAC 
115VAC 
115VAC 

(1) When using an OSI current transducer, the output shield should be tied to terminal 3 
on the signal conditioner. 

(2) .For a positive amplified output, connect the current transducer with the red polarity 
dot toward the most positive voltage terminal. See connections below. 

(3) All RMS models provide a DC output proportional to the true RMS value of the 
input. 

(4) All Analog models provide an output proportional to magnitude and direction. 

CONNECTIONS 

INSTRUMENT CT-L 
POWER 

(5 ZEROOAL I ~ J} I ~ 
~ 

1 2 3 456 7 8 I 
'-.J 

..Q 0 
.(2) 

-+ - + - +1 10-

RED -:: Fil--H ±OUTPUT BLACK CABLE 
EXCITATION .......... 

BL ACK "::j 

FOR DIMENSIONS REQUEST CATALOG #288 

NO CHARGE FOR 

SIGNAL INPUT 

CALIBRATION OF CTA 
WITH CT-L SERIES TRANSDUCERS 

r- ZERO CAL 1 0 
00 

1 234 5 6 7 8 

0 
L- - + 

INPUT W 
INPUT GR 

EXCITATION BL 
EXCITATION 

HITE. ... 
EEN";;' 
ACK 
RED 

f-t 

-+ 1-1 +1 
I 

INSTRUMENT CT-L 
POWER 

f- I f""'. 0 + F==t> 
I 
~ 

0 
.(2) 

I--

±OUTPUT 

O HI 0 S EM IT RO N Ie SIN C 1205 CHESAPEAKE AVENUE, COLUMBUS, OHIO 43212-2287 
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5500 TRANSDUCERS & ENCODERS 

CURRENT TRANSDUCERS CT·L SERIES 

DC TO 5 KILOHERTZ RESPONSE 

CTSOLT CT200LT 

FEATURES AND APPLICATIONS: 

5500 

CT1KLTS 
SPLIT-CORE 
OPTION 

• 5000 Volt line-to-output isolation • Sustained overload capability to 50 times rating 
• DC to 5 kilohertz response • Stable during severe vibration 
• Bi-directional operation • Easy installation 
• Linearly 0.5% • Split-core models available 
• ±1 % change over temperature range 
• less than 50 microsecond response time 

• Suited for variable frequency AC systems with 
DC components or chopped waveforms, 

• Output is proportional in direction and magnitude 
to the current flow through the window 

• Replace shunts 
• No insertion loss 

SPECIFICATIONS FOR CIRCULAR WINDOW MODELS 
RESISTANCE 

ENCLOSED EXCITATION OUTPUT OUTPUT CHANGE TEMPERATURE TRANSDUCER 
CURRENT CURRENT mV LINEARITY OVER TEMP. RANGE DRAWING 

MODEL AMPS rnA (NOM.) (TYP.) 0/0 FS RANGE °C TYP.IN n TYP.OUTn Sea Cat. Pg. 27 

CT50L 50 RMS 100 30 0.5 -0.15%"/C -40 +65 4 3 A 
CT50LTT 50RMS 100 20 0.5 ±1% 0 +40 4 25 A 
CT50LT 50RMS 100 20 0.5 ±1% -40 +65 4 25 A 
CT100L 100 RMS 100 50 0.5 -0.15%0/C -40 +65 4 3 C 
CT100LTT 100 RMS 100 50 0.5 ±1% 0 +40 4 25 C 
CT100LT 100 RMS 100 50 0.5 ±1% -40 +65 4 25 C 
CT200L 200 RMS 100 75 0.5 -0.15%0/C -40 +65 4 3 D 
CT200lTT 200 RMS 100 50 0.5 ±1% 0 +40 4 25 D 
CT200lT 200 RMS 100 50 0.5 ±1% -40 +65 4 25 0 
CT400l 400 RMS 100 50 0.5 -0.15%0/C -40 +65 4 3 0 
CT400LTT 400 RMS 100 50 0.5 ±1% 0 +40 4 25 0 
CT400lT 400 RMS 100 50 0.5 ±1% -40 +65 4 25 0 
CT600l 600 RMS 100 75 0.5 -0.15%0/C -40 +65 4 3 E 
CT600LTT 600 RMS 100 50 0.5 ±1% 0 +40 4 25 E 
CT600LT 600 RMS 100 50 0.5 ±1% -40 +65 4 25 E 
CT1KL 1000 RMS 200 75 0.5 -0.15%0/C -40 +65 25 6 E 
CT1KLTT 1000 RMS 200 50 0.5 ±1% 0 +40 25 25 E 
CT1KLT 1000 RMS 200 50 0.5 ±1% -40 +65 25 25 E 
CT2KL 2000 RMS 200 150 0.5 -0.15%"/C -40 +65 25 6 E 
CT2KLTT 2000 RMS 200 100 0.5 ±1% 0 +40 25 25 E 
CT2KLT 2000 RMS 200 100 0.5 ±1% -40 +65 25 25 E 

TRANSDUCERS FOR BUSS BAR APPLICATIONS (RECTANGULAR WINDOW) 
CT4KLT 4000 peak 200 150 1.0 ±1% -40 +65 25 25 G 
CT5KlT 5000 peak 200 150 1.0 ±1% -40 +65 25 25 G 
CT8KLT 8000 peak 200 75 1.0 ±1% -40 +65 12 25 H 
CT1KHT 1KA peak 100 75 1.0 +1% -40 +65 25 25 Z 
CT1.2KHT 1.2KA peak 100 75 1.0 +1% -40 +65 25 25 Z 
CT2KHT 2KA peak 100 100 1.0 +1% -40 +65 25 25 Z 
CT2.2KHT 2.2KA peak 100 100 1.0 +1% -40 +65 25 25 Z 
CT3KHT 3KA peak 100 100 1.0 ±1% -40 +65 25 25 Z 
CT4KHT 4KA peak 100 100 1.0 ±1% -40 +65 25 25 Z 
CT5KHT 5KA peak 100 75 1.0 ±1% -40 +65 25 25 Z 

NOTES: The split core option is available on all Models except the 50 Ampere size. To order, add the letter "S" to the Model Number. 
The electrical isolation (line to output) is at least 5000 volts for all Models, except the 50 Ampere size which is rated at 600 volts. 

FOR DIMENSIONS REQUEST CATALOG #288 

OHIO SEMITRONICS INC 1205CHESAPEAKEAVENUE,COLUMBUS, OHIO 43212·2287 
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5500 TRANSDUCERS & ENCODERS 5500 

AC VOLTAGE AND CURRENT TRANSDUCERS ~i ~~~~~~ 

FEATURES AND APPLICATIONS: 
• Inexpensive 

• Accurate 
• Self powered 
• Wide frequency range 
• Isolated Output 

• Reliable 

SPECIF~CATIONS (common to all): 

Accuracy (Calibration, linearity @ 25°C): ±0.5% FS 
Frequency Range: 50 to 500 Hz 
Response Time: 400 msec. 
Temperature Effect (from calibrated value): 

-20°C to +60°C ±1 % of Reading 
Ripple: <1 % FS 
Full Scale Output: 1 mA dc 
Output Loading: 0-10K ohms 
Overload (Continuous): 

Voltage: Full Scale Rating 
Current: 2X Rating except CT10-1 & CT20-1, 

1.25 Rating -
1 Second Transients, 50 X Rated Input 

Burden: 
Voltage: 2.8 VA FS 
Current: 1 VA FS 

Operating Range (Extended): 
Voltage: Full Scale 
Current: 1.2 X Rating 

Dielectric Test (Input/Output/Case): 1500 VAC 

NOTE: For 2 or 3 Transducers in 1 enclosure add the 
number required to the front of model number. 
Typical number 3 CTS-1 or 2 VT 120. 
Multiple input units have separate isolated 0-1 mA 
outputs corresponding to each input. 

FOR DIMENSIONS REQUEST CATALOG #288 

VOLTAGE TRANSDUCERS 
MODEL VOLTAGE (VAC) RANGE OUTPUT CAL 
VT120 o to 1S0 1 mA @ 1S0V 

VT240 o to 300 1 mA @ 300V 

VT480' o to S7S 1 mA @S7SV 
• Includes OSI 226-145 Potential Transformer 

CURRENT TRANSDUCERS 
DIRECT CONNECTED 

CURRENT 
(AMPSAC) OUTPUT 

MODEL RANGE CAL 
CT1-1 o to 1 1 mA @ 1A 

CTS-1 o to S 1 mA@ SA 

CT10-1 o to 10 1 mA @ 10A 

CT20-1 o to 20 1mA@20A 

SUPPLIED WITH 
CURRENT TRANSFORMER 

CTS-100 o to 100 1 mA @ 100A 

CTS-200 o to 200 1 mA@ 200A 

CTS-300 o to 300 1 mA@ 300A 

CTS-400 o to 400 1 mA@400A 

CT5-S00 o to SOO 1 mA@600A 

CTS-600 o to 600 1 mA @ 600A 

CT5-800 o to 800 1 mA@800A 

CTS-1000 o to 1000 1 mA@1000A 

CURRENT 
SENSOR 
Internal 

Internal 

Internal 

Internal 

W 

W 

W 

X 

X 
X 

Y 

Y 

VOLTAGE AND CURRENT TRANSDUCER CONNECTIONS 

+ 

MODELS 
CTl-l THRU CT20-1 
VTl20 AND VT240 

DC 
OUTPUT 

MODEL 
VT480 

BlK 

480V 

BlK 

l ---l 
1 % X 1'12 x 2% HWl 

+ 

MODELS 
CT5-100 THRU CTS-l000 

O H I 0 S E M I T RO N I C S I N C 1205 CHESAPEAKE AVENUE, COLUMBUS, OHIO 43212-2287 
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5500 TRANSDUCERS & ENCODERS SSOO 

RMS VOL TACE & CURRENT TRANSDUCERS ~~~~ ~E~~~~T SERIES 

FEATURES AND APPLICATIONS: 
• Accuracy 0.25% 
• Output directly proportional to the RMS value of input 

• Can be overranged 20% with accuracy 
• Current Transducers: 20 to 2000 Hertz range 
• Voltage Transducers: 50 to 400 Hertz range 
• CT1 Rand cn RV, DC to 2 KHz 

SPECIFICATIONS: 
Accuracy and Linearity: ±0.25% FS at 60 Hz 
Accuracy & Linearity: ±0.5% over frequency range 
Frequency Range: 48 to 420 Hz 

CT1 Rand CT1 RV only DC or 20 to 2 KHz 
Inputs: 

Voltage: See Tables 
Current: See Tables 

Overload: 
Voltage: See Table 
Current: (Transient) 50A for 10 Sec. Per Hour, 250 A 

for 1 Sec. Per Hour, excluding cn Rand CT1 RV 
Input Signal Burden: 

Voltage: 0.12 VA FS 
Current: 0.28 VA FS 
CT1R and CT1RV: 0.5 VA FS 

Dielectric Test (Input/Output/Case): 1500 VAC RMS 
Voltage: 1500 VAC RMS 
CT1 Rand cn RV only not isolated 

Output Response: 200 milliseconds to 90% 
Ripple: <1 % FS 
Output Short Circuit Protected 
Temperature Effect: ±0.5% (-10°C to +60°C) 
External Power: 115 VAC ±10%, 50 to 400 Hz 

VOLTAGE AND CURRENT 
TRANSDUCER CONNECTIONS 

1 2 3 4 5 6 

1!!11@1@1~1 
INP~~ I I :!: 8fiTPUT 

INSTRUMENT POWER 
115VAC ±10% 

50/400 Hz 

CASE DIMENSIONS 

I/, / ~ '-,.---_4V4_---1-----.. K,DIA. 

T ® ZERO CAL ® 

2V2 IV2 I I;:\ q 5 6 7 8 I 
~--l®~® V2 

\_1- 4314 5V. ~ 
TERMINAL SCREWS =8 

OVERALL HEIGHT 4'11. 

VOLTAGE TRANSDUCERS 
INPUT CALIBRATION 

MODEL SIGNAL OUTPUT 

VT1R o to 150V 1 mA DC@ 120V 

VT2R o to 300V 1 mADC@240V 

VT4R o to 600V 1 mADC@480V 

VT1RV o to 150V 10VDC @ 120V 

VT2RV o to 300V 10 VDC @ 240V 

VT4RV o to 600V 10 VDC @480V 

CURRENT TRANSDUCERS 
CT1TR o to lA 1 mA DC@ lA 

CT1TRV o to lA 10 VDC @ lA 

CTSTR OtoSA 1 mA DC@ 5A 

CTSTRV Oto SA 10VDC @ SA 

CT10TR o to lOA 1 mADC@ lOA 

CT10TRV o to lOA 10 VDC @ lOA 

CT15TR o to 15A 1 mA DC @ lSA 

CT1STRV o to 15A 10VDC@ lSA 

CT20TR o to 20A 1 mA DC @ 20A 

CT20TRV o to 20A 10VDC@ 20A 

CURRENT TRANSDUCERS 
NOT ISOLATED 

1 mADC@SA 

10VDC@ SA 

• NOTE: 

LOAD 
OHMS 
D-l0K 

0-10K 

0-10K 

>2K 

>2K 

>2K 

0-10K 

>2K 

0-10K 

>2K 

0-10K 

>2K 

0-10K 

>2K 

0-10K 

>2K 

(1) CTR Series output is NOT isolated from input. Use instrumentation Which 
is isolated from source. Caution is advised when making connections. 

(2) All mOdels have been calibrated at the factory to give the correct output 
at the specified input rating. The "CAL" adjustment is set at the factory 
and should not be adjusted unless recalibration is required. The "ZERO" 
adjustment is provided to correct for an output offset "at Zero input con· 
ditions," without affecting the calibration of the unit. 

OHIO SEMITRONICS, INC. 1205 CHESAPEAKE AVENUE, COLUMBUS, OHIO 43212·2287 
PHONE (614) 486·9561 • FAX 614-486-0743 
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5500 TRANSDUCERS & ENCODERS 5500 

DC & RMS VOL TACE TRANSDUCERS VT7 & VT8 SERIES 

FEATURES AND APPLICATIONS: 
VT7 SERIES: 
• DC to 5 KHz Frequency Response 

• Provides an output isolated signal proportional to 
DC input voltage 

• 50 or 100 millivolt shunt model available 
• 1500 V isolation input to output 

ORDERING INFORMATION: 
Add the "Code Designation" to the Model NUmber below for 
the Type, Rated Voltage, and Rated Output desired. 

Example: VT7-01 B: DC Input of 0 to 50 MVs and output 0 to 1 mAo 
MODEL NO. 

VT • o x 
r-I _----IT.----I 

I RATED 
L.-, RATED 

I OUTPUT 
X CODE SIGNAL ·CODE TYPE 0 CODE VOLTAGE 

NOTES: 

7 DC, Input (1) 01 50 mV B 1 mA 
8 AC, AC/DC (1) 02 100 mV D 10 Volts 

E 4-20mA Input 1 12V 
2 25V 
3 50V 
4 100V 
5 150V 
6 200V 
7 300V 
8 400V 
9 500V 

10 600V 

11 700V } 
12 800V Ext~rnal multip~ier 
13 900V reslst~nce box IS 

supplied. 
14 1000V 

(1) 50 or 100 millivolt model is available in the VT7 Series only. 
(2) Models with the rated input voltage above 600 volts require an external 

multiplier resistance box. which will be supplied with the unit. 

FOR DIMENSIONS REQUEST CATALOG #288 

FEATURES AND APPLICATIONS: 
VT8 SERIES: 
• DC to 5 KHz frequency response 
• Output signal proportional to RMS value of AC, 

or AC/DC input 

• 1500 Volt isolation between the input and output 

SPECIFICATIONS: 
INPUT: 
Voltage: (Check code designation for rated input) 
Overvoltage: 2 times rated input or 1500V whichever 

is smaller 

Impedance: >100K ohm 
Frequency Range: dc to 5 KHz 
Response Time (99%): 50 ftsec. 
Isolation (Input/OutputlCasellnstrument Power): 

1500 VAC 
Instrument Power Required: 115 VAC ±10%, 50-400 Hz 

OUTPUT: (Short Circuit Protected) 

Output Signal: 
For VT7: 0 to ± mA, 0 to ±10 volts or a 4 to 20 mA 
signal which is directly proportional to the DC 
input voltage 
For VT8: 0 to +1 mA, 0 to +10 volts or 4 to 20 mA DC 
signal which is directly proportional to the RMS 
input voltage 

Response Time: 
VT7 Models: 50 microseconds 
VT8 Models: 200 milliseconds 

Load on Output: 
1 mA, 0 to 10K ohms 
10 Volts, >2K ohms 
4-20 mA, 0 to 500 ohms 

Temperature Effects on Output (-10°C to +60°C): ±1% 

ACCURACY: 
±0.5% RO 

(including set point, linearity and repeatability) 
Calibration: Each unit is calibrated at the factory for 

Rated Input Voltage 

MULTIPLIER BOX 
CONNECTIONS 

STANDARD MODELS MODELS REQUIRING MULTIPLIER 3/16 DIA. 'rT 
2 Places .¥o I 

+ 

1 2 3 4 5 6 

115 VAC 
INSTRUMENT POWER 

+ 
+ 

1 2 3 4 5 6 

+ 

MULTIPLIER 

11k-,~ ~~~r 
~2% 

OVERALL HEIGHT 1" 
LEAD LENGTH 12" 

O·H lOSE M I T·RO NICS INC 1205 CHESAPEAKE AVENUE, COLUMBUS, OHIO 43212-2287 
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5500 TRANSDUCERS & ENCODERS 5500 

FREQUENCY TRANSDUCERS FT50, FT60 & FT400 SERIES 

SPECIFICATIONS: 
MODEL NUMBER FTSO FT60 FT400 

Input Voltage 95-135V 95-135V 95-135V 

Over Voltage 150V 150V 150V 

Frequency Range 45-55 Hz 55-65 Hz 375-425 Hz 

Output 0-1 mA 0-1 mA 0-1 mA 

FEATURES AND APPLICATIONS: 
Load on Output 0-10Ko 0-10Ko 0-10Ko 

Accuracy ±O.1 Hz ±0.1 Hz ±0.2 Hz 
• Analog output proportional to narrow frequency range 

• Voltage or current output models available 
Temperature Range -20°C -20°C -20°C 

+60°C +60°C +60°C 

• 50, 60, or 400 Hertz models available 
• Rugged for industrial use 

• Terminal block connections 

Temperature Effect ±0.005% ±0.005% ±0.005% 
°C °C °C 

Response Time 400mSec. 400mSec. 400mSec. 

Burden 4VA 4VA 4VA 

TRANSDUCER CONNECTIONS 
1 2 3 4 5 6 

[~le[eltI![ 
DC AC 

OUTPUT INPUT 

PRECISION CURRENT CONVERTER SC-E SERIES 

FEATURES AND APPLICATIONS: 
• Provides 4 to 20 mA process control signal 
• Excellent accuracy ±0.1 % FS 
• Models available for most common analog inputs 
• Rugged for industrial application 

• Terminal block connections 

+ 
OUTPUT 

INPUT + 

INSTRUMENT POWER 
115VAC ±10% 

50/400 Hz 

SPECIFICATIONS: (common to all): 

INPUT: 
Range: See Table 
Overload (without damage): 10 times input 
Isolation: (input is not isolated from output) 

OUTPUT: 
Range: 4 to 20 mA DC 
Load on Output: 0 to 1500 ohms 
Response Time 99%: 100 ,.Sec. 
Ripple: <1 % FS 
Accuracy and Linearity: ±O.1 % FS 
Calibration: 

20 mA DC at rated input 
4 mA DC at zero input 

Temperature Effect: -20°C to +65°C, ±1% 
Instrument Power: 115 VAC ±10%, 50-400 Hz 

MODEL INPUT SIGNAL BURDEN ON INPUT 

SC-E 0-1 mA DC 1KO 
SC-E100 0-10VDC 10KO 
SC-E.5 0-50 mV DC >100KO 
SC-E1.0 0-100 mV DC >100KO 
SC-E1.5 0-150 mV DC >100KO 

O H I 0 S E M I T RO N I C S I N C 1205 CHESAPEAKE AVENUE, COLUMBUS, OHIO 43212-2287 
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.5500 TRANSDUCERS. &. ENCODERS 5500 

PROCESS ACCUMULATOR PA SERIES 

SPECIFICATIONS: 
INPUT: 
Rated: See Table Code* 
Over-range: 1.25 X Rating 
Burden: 

Voltage Units >100K Ohm 
1 rnA Units < 1K Ohm 
20 rnA Units < 100 Ohm 

OUTPUT: 
Counter: 6 digit 0.35" LCD 
Counter Batteries: (2) MN9100 Mallory 
Reset - Front Panel Manual: Remote or Combination 
Count Rate: 200 to 100K, Counts Per Hour 

ACCURACY: 
±0.25% RO 
Linearity: ±0.1 % RO 
Temperature Effect: (-20°C to +60°C) ± 0.005%/oC 
Instrument Power: 
115 VAC :!:10%, 50 to 400 Hz 
220 VAC, 50 Hz, Add Option X22 to Part Number 

DIMENSIONS AND CONNECTIONS 

1\. 4.5 .tl .156 DIA. 

4.0 MTG. HOLES 

IT r----
I I 
I I 

looooool@ I 
I 

il I 
I I l _________ .J 

FEATURES AND APPLICATIONS 
• Accumulate watt hours, ampere hours, VAH hours 

volume, weight, or distance 
• Readout directly related to the time integral of the 

analog input signal 
• 6 digit 0.35" LCD readout 
• Battery ba.ckup 
• Current or voltage inputs 
• Can be set from 200 to 100,000 counts per hour 
• Front panel, remote or combination reset 
• Panel or rack mount 

ORDERING INFORMATION: 
MODEL NO. 

PA * y X 
I I I 

T T T 
I 

• CODE RATED INPUT Y CODE X CODE 
1 0-50 mV RATED COUNTS MOUNTING 
2 0-100 mV 
3 0-150 mV 
4 0-250 mV 
5 0-1 mA 
6 0-10 Vdc 
7 0-5 Vdc 
8 0-20 mA 
9 1-5 Vdc 

10 4-20 mA 

.090 -+II .. 

PER HOUR P 
Specify the num-
ber of counts per R 
hour required at 
the rated full scale 
input, output range 
is from 200-100K 
counts per hour. 
Note: Over 999, 
use 1 K, 2.6K etc. 

3.81 •• 63 Ir-i 

..-
iT 
I 3.0 

§l 

115 VAC 
INST PWR. 

PANEL 

RACK 
19" x 3V2" 

O H I 0 S E M I T RO N I C S I N C 1205 CHESAPEAKE AVENUE, COLUMBUS, OHIO 43212-2287 
, • PHONE (614) 486·9561 • FAX 614-486-0743 
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HALL EFFECT SENSORS HR & HP SERIES 

HALL TRON, MAGNETIC FIELD SENSORS 

FEATURES AND APPLICATIONS: 
- For magnetic sensing - High linearity -Rugged and reliable - Measuring applications - Excellent stability-Low noise 

HALL OUTPUT VH, NOMINAL OHMIC RESIDUAL 
MILLIVOLTS ±25% CONTROL V.o, MILLIVOLTS 

MODEL B = 10Kg,Ie = CURRENT r--(B_O (B-O~ 
NO. (NOMINAL) le,mA Ie -10 rnA) Ie -100 rnA) 

HR36 350 350 - 0.15 

HR38 200 25 0.2 -

HR66 500 200 - 0.5 

HR67 200 25 0.2 -

HR70 340 200 - 0.5 

HR72 700 100 0.2 -

HR77 550 100 - 1 

HR78 80 100 - 0.15 

HR88 400 300 - 4 

HR120 75 100 - 0.5 

HR125A 100 100 - 0.5 

HR170 10 100 - 0.03 

HS55 250 100 - 0.5 

. Denotes AXial Type Probes. All others are Transverse. 

~ LOOP CONVERTER PI SERIES 
FEATURES AND APPLICATIONS: 
• No external power required 
- Small size 
SPECIFICATIONS: 

• Easy to install 
• High accuracy 

INPUT: 4-20 mAdc loop at a 4000 load on input 
OUTPUT: Model PI8300B - 0 to 1 rnA dc into 0-4Ko 

Model PI8300D - 0 to 1 Vdc into> 10K load 

ACCURACY & LINEARITY: ±0.25% F.S. 
Temperature Effects: -20°C to +65°C, ±0.005%/oC 
Adjustments: (Internal) Factory Set 
Grounding: Since the converter is a nonisolated 
type, either the input or the output can be grounded 

INPUT OUT~UT DIMENSIONS TEMPERATURE 
RESISTANCE RESISTANCE L/W/T COEFFICIENT 
R/in, OHMS R/oul, OHMS INCHES LEAD OFVH IN %/oC 
(NOMINAL) (NOMINAL) (NOMINAL) INSULATION (AVG.) 

.625 
1.5 1.5 .375 PVC -0.1 

.028 

.625 
8 8 .375 PVC -0.25 

.028 
.200 

5 4 .250 Enamel -0.15 
.028 
.300 

9 5 .150 Teflon -0.25 
.020 
.200 

2 2 .250 PVC -0.1 
.028 
.200 

9 6 .250 Enamel -0.25 
.028 
.200 

10 10 .250 Enamel -0.25 
.030 
.100 

2 1.5 .300 Enamel -0.10 
.020 
.340 

2.5 2 .375 Enamel -0.15 
.023 
.200 

1.5 1.5 .Z50 Enamel -0.05 
.030 -_.-
.200 

2.5 2.0 .250 Enamel -0.05 
.028 
.200 

0.7 0.6 .250 Enamel -0.005 
.025 
.500 

1.2 1 .375 PVC -
.025 

Operation Temperature Range: 650C to +850C 

but not both. Although, if the 4-20 rnA loop is 
grounded at any other point in the loop, it is 
advisable to float both input and output. 

CASE DIMENSIONS: I 
M. --.--

0,\ -+ CONNECTIONS 

P18300 

... 
OUTPUT ~ t 

~::§~ 
OHIO SEMITRONICS, INC. 1205 CHESAPEAKE AVENUE, COLUMBUS, OHIO 43212-2287 

PHONE (614) 486-9561 • FAX 614-486-0743 

EEM 1988 For manufacturers' sales offices, see yellow pages e-1917 
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SENSOTEC 
Senso.ec@ is a registered trademark of Sensotec, Inc. 
1200 CHESAPEAKE AVE" COI.UMBUS, OHIO 43212 
(614) 486·7723 TWX 810·482·1188 

PRESSURE TRANSDUCERS 
GAGE and ABSOLUTE 

Sensotec's@ industrially rugged and highly MODELS TYPE 
reliable pressure transducers are constructed 

STJE, TJE Uitra Precision with 17-4 stainless steel and designed with 4 
arm strain gage bridges. Units are available Z,A5 Precision 
with millivolt, volt or current output. Operating LM Low Cost temperature range for most models is -65° 
to 320°F. Sensotec offers the industry'S A105, S Subminiature 
broadest range of standard options. Many HTA High Temperature 
models/ranges are stocked and available for DTPG Microprocessor Quick delivery. 

HP,UHP Ultra High Pressure 
EB Electronic Barometer 

PRESSURE TRANSMITTERS 

Sensotec's Factory Mutual Approved pressure 
transmitters are ideally suited for oil refineries, 
drilling rigs, chemical plants and other ha~sh MODELS TYPE 
environments where explosive vapors or high 811 FMG Gage Pressure moisture conditions may exist. Two-wire 4-20ma 
current output permits cable runs up to 10 811 FMA Absolute Pressure 
miles long with a high signal to noise ratio. 911 FMD W/W Differential 

PRESSURE TRANSDUCERS 
WETIWET DIFFERENTIAL 

Sensotec's strain gage wetlwet differential 
pressure transducers have welded stainless MODELS TYPE 

steel diaphragms to accept fluid into both TJE Ultra Precision 
pressure ports. Units are available with Z,A5 Precision 
millivolt, volt or current output. Mechanical 

DTPD Microprocessor overload stops protect the transducer from 
high overload pressures· in either direction. LPD Low Power (2 rna) 
Many models/ranges are stocked and available VHL,UHL High Line Pressure 
for Quick delivery. 

WD-TJE Wet/Dry Differential 
P30P S'ubminiature 

TOLL FREE ORDER LINE 

1·800·848·6564 Ex. 700 

RANGE* ACCURACY* SIZE* 
(PSI) (±% F.S.) (Minimum) PRICES· 

0-1 toO-15K .05 to .1% 1"'12" X 2" $480-$735 

0-.5 to 0-30K .25 to .5% 1'12" X 2" $295-$565 

0-100 to 0-10K .5% 1Ya" X 2" $160-$180 
0-10 to 0-20K .5 to 1.0% Va" X 114" $335-$555 
0-25 to 0-1S00 .25% 1'12" X 2V2" $675 
0-2 to 0-10K .1% 3"X 7/1 $79S-$850 

O-SOK to 0-17SK .S to 1.0% 1Y2" X 33/4" $650-$1450 

Barometric .1% 1 Y2" X 37/a1l $675-$765 

RANGE* ACCURACY SIZE (DxL)* PRICES* 
(PSI) (±% F.S.) (Minimum) START AT 

0-2 to 0-10K .25% 2Y4" X 4" $S50-$720 
0-2 to 0-10K .2S% 2V4" X 4/1 $550-$720 
0-2 to 0-10K .25% 2Y4" X 23/4" $775-$985 

RANGE* ACCURACY SIZE* 
(PSID) (±% F.S.) (Minimum) PRICES* 

0-50 to 0-750 .1% 3" X 2V2" $950 
0-0.5 to 0-10K .25 to .5% 2114" X 2114 " $580-$850 
0-2 to 0-25 .1% 8"X9" $1050-$1090 
0-1 toO-10K .25% 2Y4" X 2Y4" $775·$985 
0-200 to 0-5K 1.0% 3"X5" $1550-$3395 
0-0.5 to 0-10K .1% 1Y2" X 3" $535-$640 
0-5 to 0-2K .3% 1Ya" X 1Ya" $620~$695 

8-1918 For manufacturers' sales offices, see yellow pages EEM 1988 
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SENSOTEC 
Sensotec® is a registered trademark of Sensotec, Inc. TOLL FREE ORDER LINE 
1200 CHESAPEAKE AVE., COLUMBUS, OHIO 43212 
(614) 486-7723 TWX 810-482-1188 1·800·848·6564 Ex. 700 

LOAD CELLS 

Sensotec's line of industrial load cells utilize RANGE" ACCURACY· SIZE" 
high quality strain gages, precision gaging MODELS TYPE (LBS.) (±% F.S.) (Minimum) PRICES" 
techniques and welded stainless steel con-

41,43 Precision 0-5 to 0-400K .2% 2Y2" X 3/4" $485-$2650 struction to provide precise, reliable force 
measurements even in severe operating en- 51,53 l.ow Cost 0-5 to 0-50K .25% 1 Y4" X 3/s" $360-$585 
vironments. Tension, compression, and univer- 31,34 Miniature 0-0.1 to 0-10K .2% 3/4" X Y2" $565-$680 sal models are offered. Ranges from 0-1000 
grams thru 0-50,000 Ibs. are stocked and 11,13 Subminiature 0-0.1 to 0-1000 .25% 3/a" X Ys" $395-$540 
available for quick delivery. Standard ranges HTC,HTT High Temperature 0-50 to 0-1 OOK .25% 3" X 1" $790-$2350 
from 0-50 grams to 0-3 million pounds are RF, RM Rod End 0-2S0 to 200K .2% 1Y4" X 1%" $495-$1500 offered. 

73, 75 Fatigue Rated 0-50 to 200K .1% 3" XI" $685-$2750 
TH,D Donut Shape 0-0.2 to 0-200K .5tol.0% Y2" X Ya" $450-$950 
GR1, GR2 load/Force Beam 0-100 to 0-10K .06% lY4" X 5Ys" $450-$850 
Mil Million Pounder 0-500K to 3 M if .5% 5Y2" X 7" $2850-$6700 
MBl, MBH Minigram Beams 0-.02 to O-tO .1% Y2" X 2Y2" 395-$450 
81,85,87 S-Shaped 0-.1 to 0-1K .1% 1" X lY4" X Y2 /1 $275-$450 
SP Single Point 0-5 to 0-100 .1% 

PRECISION 
WEIGHING CELLS 

Sensotec's precision weighing cells are recom-
mended for such applications as truck scales, 

RANGE· ACCURACY SIZE (DxL)· tank weighing, silo weighing, or steel mill 
process control where precise, reliable mea- MODELS TYPE (LBS.) (±% F.S.) (Minimum) PRICES· 
surements must be made in a rugged environ- SG Compression 0-1 OK to 0-200K .05% 3Y2"X21/ 5" $750-$1690 
ment. Units are available for compression, UG Universal 0-100 to 0-200K .05% 2" X 2%" $850-$3890 tension, or universal service with millivolt, 
volt, or current output. WG Compression 0-1 OK to 0-200K .1% 3Y4// X3Y2" $790-$1590 

TRANSDUCER INSTRUMENTATION 

GM 
low cost, single channel strain gage transducer 
instrument featuring a 5 or 10 volt transducer 
excitation supply, an amplified 0-5VDC output, 
a 4Y2 digit display, and a shunt calibration on 
the front panel. Stocked for quick delivery. 
(Prices start at $375) 

EEM 1988 

SA SERIES 
Multi-channel, multi-function digital display in
strumentation designed to provide power, 
amplification and signal conditioning for strain 
gage transducers. Users select a custom mix 
of amplifier and function cards to meet their 
specific requirements. Function cards are 
available with highllow limits, peak and hold, 
track and hold, and sum and difference 
capability. (Price per channel starts at $160) 

For manufacturers' sales offices, see yellow pages 

450D 
low noise, low cost, single channel strain 
gage transducer amplifier and digital display 
indicator. Features include internal shunt 
calibration, zero and span adjustments and 
O-SVDC output. Hillo limits, peak detector, 
track and hold and 4-20ma output are op· 
tional. (Prices start at $595) 

8·1919 
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SENSOTEC 
Sensotec® is a registered trademark of Sensotec, Inc. TOLL FREE ORDER LINE 
1200 CHESAPEAKE AVE., COLUMBUS, OHIO 43212 
(614) 486·7723 TWX 810·482·1188 1-800-848-6564 Ex. 700 

ACCELEROMETERS 

Sensotec's accelerometers utilize low im- RANGE" LINEARITY SIZE" PRICES" 
pedance strain gages with a useable frequency MODELS TYPE (G-Force) (±% F.S.) (Minimum) START AT 
range from 0 to 2000 Hertz. Rugged, 

JTFAF Super Stable +5 to + 100g 1% 1 1/2" X 2" $595 austenitic stainless steel construction assures 
dependable performance. Overloads of 500% JTF General Purpose +5 to +500g 1% 1" X 3/8" X 3/4" $350 
are endured without damage. JTFS Submersible +5 to +500g 1% 1" Xl" $500 

Piezoelectric accelerometers sensitivity is JTFM Miniature +50 to +500g 1% 3/8" X 1/8" X 1/4' $350 

100 pc/g nominal and a natural frequency of JTFA Amplified +5 to +500g 1% 11/2"X2" $550 
30 KHZ. JTFB Bi-axial +5 to +500g 1% 1"Xl"Xl/2" $795 

JTFT Tri-axial +5 to +500g 1% l"Xl"Xl" $995 

PEL Piezoelectric Up to +2000g 1% 7/8" X 1 4/5" $395 
PEl Industrial Up to +2000g 1% 5/8" X 4/5" $425 

DISPLACEMENT TRANSDUCERS 

Sensotec's line of LVDT transducers are LINEARITY" SIZE" PRICES" 
designed to meet the requirements of most MODELS TYPE (t% F.S.) (Minimum) START AT 
single and multi-point industrial gaging applica-

PLY, S5 Ultra Precision ±.01 to ±0.2 .2% 1/4" X 2" $180 tions as well as micro displacement measure-
ments in research and scientific laboratories. VL7 Lon Stroke ±0.5 to ± lB.5 .1 to .5% 3/4" X 5" $160 
Models are available with "free" unguided, SM5 Miniature ±.025 to ±0.2 .2% 3/B" X 3/4" $115 
"captive" spring return, and "captive" guided 

S7 Submersible ±.04 to ±0.2 .2% 3/B" X 1 5/B" $290 armatures. 
DL DC-DC ±0.5 to ± 18.5 .25 to .5% 3/4" X 6 7/8" $265 
S2 DC-DC Miniature ±0.1 to ±0.2 .25% 3/4" X 2 1/8" $205 
W7 DC-DC Submersible ±0.5 to ±2.0 .25% 3/4" X 5 1/2" $390 

"Column Heading Notes: 
Range: Indicates range of full scale capacities offered. For example, the Ultra Precision pressure transducer range of 0-.5 to 0-15K psi includes units 
with 0-.5 psi, 0-1 psi, 0-2 'psi, 0-5 psi, 0-10 psi, etc. 

Accuracy: Within the product type classification, accuracy varies according to model and/or range. 

Size: Dimensions are rounded to nearest 1/8" and are listed as diameter X length/height. Size varies with range. Some accelerometers are rec
tangular in shape. 

Prices: Lower prices are available for large quantities. 

OTHER SENSOTECPRODUCTS 
• Liquid Levels 
• Leak Detectors (Pressure) 
• Torque Transducers 
• Velocity Transducers 
• Non-Contact Sensors 

HOW TO ORDER 
Specify: Product Line 

Product Type 
Accuracy 
Range 
Operating Environment 

B·1920 For manufacturers' sales offices, see yellow pages EEM 1988 
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TOGGLE SWITCHES 

PHOTOELECTRICS 

RELAYS 

LIQUID LEVEL 
CONTROLS 

~ •. (.!. / 

• SOLID STATE 
RELAYS 

TERMINAL BLOCKS 

TEMPERATURE 
CONTROLS 

TIMERS 

EEM 1988 

TRANSDUCERS & ENCODERS 5500 

WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE ordera placed by 3:00 p.m. are shipped the same day. • BECAUSE of our excellent value-Added Service • 
• BECAUSE we have over 8.000.000 relays & switches In stock. • BECAUSE of our Just-In-Tlme Program. 

(213) 452·1229 
RELAYS SWITCHES TIMERS 

Aleph International Acro ATC 
Allied Controls Aleo Agastat 
American-Zettler American Switch Amperlte 

CIRCUIT BREAKERS Aromat Aromat Antex 

Alrpax 
AT&T Arrow Hart Crouzet 

Aromat Bosch Carlingswltch Eagle Signal 

Carlingswitch C.P. Clare C&K Guardian 

Heinemann Coto EECO Industrial Timer 

Potter & Brumfield 
Crydom Controls Electro-Mech Magnecraft 
EAC Electronic Camp. Group Master Electronics 
Elec·Trol Grayhill Mldtex 
Fujitsu Landis & Gyr National Controls 

CONNECTORS & Gordos Linemaster Omron 
SOCKETS Grayhill Master Specialties Potter & Brumfield 

Amphenol Guardian McGill SSAC 
Aromat Hi-G Mlcroswitch Struthers-Dunn 
Curtis Idec Om ron Syracuse Electronics 
Custom Connector ITT Oslo 
Idee Line Electric OTTO 
Lumberg Magnecraft Saia RESISTOR NETWORK 
Master Electronics Master Electronics Unlmax Beckman Ind. 
Potter & Brumfield MEC 
Souriau Mldtex 

INDICATORS, Vernltron-Beau Omron 
WelconlWelis Potter & Brumfield LAMPS&LED TRIMMERS & POTS 

RBM Idec Beckman Ind. 

Schrack 101 

COUNTERS Siemens lEE 
JKL SOLENOID Engler Sigma 

Standex Leecraft Dormeyer Heeon Lumex 
IVO Stantel Guardian 

Kessler-Ellis Struthers-Dunn Stanley Line Electric 

Master Electronics Telemecanlque Sylvania 

Omron Theta-J 

Redington lI"irldge INDUCTORS TERMINAL BLOCKS 
Red Lion Jeffers Beau 
Sodeco/Maxmar FUSES Mlcrotran Buchanan 
Stemco Bussmann Stancor Curtis 
Veeder-Root Llttefluse Triad Electrovert 

Underwriters Safety Kulka 

PHOTOELECTRIC 
Magnum 

DIODES HARDWARE & Marco 
WIRING DEVICES Aromat RDI Generallnstr. 

Aavld Dolan-Jenner Underwriters Safety 
Buchanan Electro Vernltron-Beau 
Electrovert 

Omron 
FANS Harvey Hubbell 

PhotoswltchlAB 

Aromat Skan-A-Matic 
H.H. Smith TRANSFORMERS U.S. Toyo Madar Dormeyer 

PROXIMITY Microtran 
KNOBS Agastat Stancor 

FILTERS CosmolKurz-Kasch Electro Thordarson 
Curtis RaytheonlPanel Products Omron Triad 

OVER 8.000,000 RELAYS & SWITCHES IN STOCK 
MAILING ADDRESS 

MASTER DISTRIBUlORS 
p.o. Box 25662 

Los Angeles, CA 90025-0662 
FAX (213) 399-8600 

PADDLE SWITCHES TR4NSFORMERS TIMERS 

PHYSICAL ADDRESS 
MASTER DISTRIBUlORS 

1301 Olympic Blvd. 
Santa Monica, CA 90404 

Telex: 182041 MASTER SNM 

COUNTERS FANS 

ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

For manufacturers' sales offices, see yellow pages 

CIRCUIT BREAKERS 
FUSES & FUSEHOLDERS 

KNOBS 

L4MPS & LEOS 

SWITCHES 

• RELAYS 

INDICATOR LIGHTS 

~.o .... - . 
-, .. 

o ' 

SOLENOIDS 

SOCKETS 

PUSHBUTTON 
SWITCHES 

·PROXIMITY CONTROLS 
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Setra Systems, Inc. 
Product Line Summary 

Gage - Absolute - Vacuum Transduc-ers 
Type of Pressure Thermal Media 

Model Applications Measurement Ranges Accuracy Effect Compatability Output 
± % FS/100°F 

General pu~se 
Intrinsically fe Absolute Pressure 25 to 5000 psia Gas or liquid 204 

204 R&D Laboratories Gage Pressure 25 to 10000 psig 0.11% 0.4 max Zero compatible 0-5VDC 
Vacuum Systems Vacuum Pressure o to 14.7 psiv 0.3 max Span with Stainless C·204 

Steel 4-20mA 

•• 
Equipment Automation 

Gas or liquid 206/207 Compressor Control . 
Chillers Gage Pressure 25 to 5000 psig 0.13% 1.0 max Zero compatible 0.1-5.1 VDC 

OEM Paper Converting 1.5 max Span with Stainless 
Hydraulics & Pneumatics Steel 4-20 mA 

Test & Measurement 
Engine Test Cells Gas or liquid 211 

211 Prototype Analysis Gage Pressure 25 to 5000 psig 0.13% 0.5 max Zero compatible 0.1-5.1 VDC 
Metrolo~y Laboratories 0.5 max Span with Stainless C·211 
Hydraulic Test Equipment Steel 4-20 mA 

General Purpose 
Absolute Pressure 15 to 5000 psia Gas or liquid 280E Hydraulics & Pneumatics 

280E Process Control Gage Pressure 15 to 10000 psig 0.11% 1.0 max Zero compatible 0-5 VDC 
PII Range Pneumatic Pressure 3-15 psig 1.5 max Span with Stainless C·280E 
Level Measurement -14.7 to 35, so, 

Steel 4-20mA 
100 psig 

Weather Data Systems 
600-1100 mbars 0.1 max Zero Laser Interferometers Barometric Pressure 

270 Mimeter Setting Indicators Absolute Pressure 800-1100 mbars 0.05% (0.2 Barometric) Wet or Dry Air 0-5 VDC 
Transfer Pressure Standard Gage Pressure 5to 100 psia 0.1 max Span 

5 to 100 psig 

Differential Pressure Transducers 

Type of Pressure Thermal Media 

Model Applications Measurement Ranges Effect Compatability Out~ut 
± % FS/100°F 

Gas or liquid 0-5VDC 
1 0 to 10000 psid 0.11% 1.0 max Zero compatible or 

1.0 max Span with Stainless ±2.5VDC 
Steel 

Process Gas or liquid 228·1 
FiHer Condition Monitoring Low Ranges compatible with 0-5 VDC 

228·1 Refrigeration Equipment Low diff. pres. 0.15% 2.0 max Z~ro Stainless Steel or 
Chillers 1 to 100 rcid High Ranges 2.0 max Span (both pressure ±2.5VDC 

± 0.5 to 5 psid 0.25% C·228·' referenoe sides) 4-20 mA 

HVAC Control 239 
Leak Detection O.5"WC to 10 psid Gas compatible 0·5VDC 

239 Environmental Testing ±0.25"WC 0.14% 1.0 max Zero with Stainless or 
R&D Scientific to 1.0 max Span Steel, Aluminum ±2.5VOC 

C·239 
±5 psid 4-20mA 

HVAC and VAV Control Air 264 
Energy Management Systems Very low 
Clean Room ontrol Differential 0.1 to 25 in. WC 1.0% 3.3 Zero or 0-5VDC 

Medical Instrumentation Pressure 3.3 Span Inert gases C·264 

Fitter Condition Monitoring 4-20mA 

1111"11111 1111111111111111"111111111111111"1111 45 Nagog Park, Acton, MA 01720 'I III ' IIl1i Iii j 'til 1-800-257 -3872, In MA (617) 263-1400 
·qllhUIIIIIII\IIIIIIII' " tim"" I Telex 4430243, Telefax (617) 264-0292 

8·1922 For manufacturers' sales offices, see yeJlow pages EEM 1988 
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Digital Displays and Systems 

Type of 
Model Applications Measurement Pressure Ranges Analog Output 

Panel Mountable Gage Pressure .S" WC to 10000 psig 

IIlIl=-
Digftal indicators lor use with Absolute Pressure 1 to 5000 psia Transducer Setra transducers and .S"WC to 1 OOO~id o to sv or 0 to ±2.SV 
Transmitters Differential Pressure ± .;1S"WC to ± psid Accuracy 4-2OmA 

Vacuum o to 14.7 psiv 

300 Barometric Pressure 800 to 1100 moors 

Bench Top Digital Pressure 
R&D Scientific 

Gage Pressure 0.5' to 30' WC 
Temporary Field Pressure ±C.25' to ±15'WC 

Differential Pressure 5 to 10 psid ±0.14% o to SV or 0 to ±2.5V 
± 2.5 to ±5 psid 

Panel Mountable or BenchTop 
Dignal Pressure Gage 

Gage Pressure 20 to 2000 psig 
Absolute Pressure 20 to 2000 psia ±C.l% OtoSV 
Vacuum Pressure o to 14.7 psiv 

Barometric Pressure Monitoring 
Weather Data 15;stems S to 100 psig OtoSV Environmental ata Gage Pressure 
EnHine Test Cells Absolute Pressure 5 to 100 psia ±C.05% Barometric 

Ca ibration Standard Barometric Pressure 
800 to 1100 mbars S.4to B.BV 

Barometric Pressure Monitoring 
Altimeter Calibration 
Pressure Switch Setting 600 to 1100 mbars 
laser Interferometers Barometric 800 to 1100 mbars ±0.02% RS-232 
MiniMax Tracking Absolute Pressure S to 100 psia 

370 240P 
Hillo Alarming 
T ransler Pressure Standard 

Model 

Accelerometer 

~ 141 

Represented by: 

EEM 1988 

Specialty Application Products 

Applications 

ExplosionprooftN~atherproof 
Process Instrument Signals 
Natural Gas Lines 
Chemical Processing 
Ofl-Shore Drilling 

Sanitary Pressu re Lines 
Food & Beverage Processing 
Tank level Measurement 
Pharmaceutic,al Processing 
Sanitary Filtration Systems 

Applications 

Position Sensing 
Robotics 
Shock & Vibration 

Type of Pressure 
Measurement Ranges Accuracy 

Gage Pressure 15 to 10000 psig 
Absolute Pressure- 2S to 5000 psia 

Compound -14.7 to 35, 50 0.11% 

PII 100 f;i9 
3 to 1 psig 

Gage Pressure 1 to 30 psig 0.14% 

GRanges 
(Full Scale Ranges ± G) 

2,4,8,15,30,60,150,600 

Thermal 
Effect 

±% FS/100·F 

280E/C280E 
1.5 max Zero 
1.0 max Span 

;1.0 max Zero 
2.0 max Span 

Media 

Gas or liquid 
compatible with 
Stainless Steel 

Gas or liquid 
compatible with 
Stainless Steel 

Comment 

Hi Level Output 

Output 

2BOE 
O-SVDC 
C·280E 
4-20mA 

4-20mA 

:11111:::"11
, 11111!::mlll:IIIIII"llllllllIIdll::::11111 ~~~~~2~~ ~r;~~ 

qUhnllll1 hllllll' II 11m".. In MA (617) 263-1400 

For manufacturers' sales offices, see yellow pages 8-1923 



A 
AC alternating current 
ABS acrylonibile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCll American national standard code for 

information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CAMAC computer automated measurement and control 
CATV cable television or community antenna 

television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide semiconductor 
Comm. communications 
CPS cbaracters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded decimal interchange 

code 
EEPROM electrically erasable PROM 
EIA Electronic Industries Association 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene Copolymar, 

200' Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide FET 
GPm general purpose interlace bus 
GPS global positiOning system 

H 
HF high frequency (3 to 30 MHz) 

HIPOT test, measurement and diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

IC integrated circuit 
IDC insulation displacement contact 
IF intermediate freqnency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JEDEC Joint Electronic Device Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 
kHz kilohertz (10 3 
KSR keyboard send lreceive 

L 
LC inductance capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
L VDT linear velocity displacement transformer 

M 
MASER microwave amplification by stimulated 

emission of radiation 
MA TV master antenna television 
~ microfarad 
MHz megahertz 
MIB microcomputer interface board 
MIC microwave IC 
MIPS million instructions per second 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor FET 
MOSIGT metal oxide semiconductor insulated-gate 

transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment manufacturer 
OR a logical operator 

P 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative (transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC pOsitive temperature coefficient 
PU1'jprogrammable unijuncti,?n transistor 

Q 
QAM quadrature amplitude modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBCsingle board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered switch 
SIMM single in-line memory module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SO small outline 
SOIC small outline Ie 
SOT small outline transistor 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC remperature coefficient 
TCE thermal coefficient of expansion 
TXCO temperature compensated crystal oscillator 
TFE tetrafluoride ethylene propylene Copolymer, 

250' Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
V AC volts (of) alternating current 
V AN value added network 
VAR volt-ampere reactive 

" VCR video casselre recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz to 300 MHz) 
VHSIC very high speed integrated circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG ytrrium iron gamet 

Z 
ZIF zero insertion force 
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SHARR 
Ortoelectronics 

GP1A13R GP1R04 

(GP1A16R,GP1A30R) 
GP1A33R, GP1A35R 

Optical Rotary Encoders 

GP1R34 

Absolute maxImum ratIngs 

ModelNo. Vee Topr Tstg RL 
(V) (OC) (OC) (kIl) 

GP1A13R 7 0- +70 -40- +80 -

GP1A16R 7 0- +70 -40- +80 -

GP1A3OR 7 0- +70 -40- +80 -

GP1A33R 7 0- +70 -40- +80 -

GP1A35R 7 0- +70 -40- +80 -

GP1R04 
Series 

8 0- +70 -40- +80 5.0 

GP1R14 
Series 

±15 0- +70 -40- + 80 5.0 

GP1R34 
Series 

±15 0- +70 -40- +80 -
GP1Rll 7.0 0- +70 -40- +80 -

GP1R21 7.0 0- +70 -40- +80 -

GP1Rl11 
Series 

8.0 0- +70 -40- +80 -
GP1R23 6.0 0- +70 -40- +80 -

GP1R52 
Series 

8.0 0- +70 -40- +80 5.0 

"Disk hub is optional. (GP1R52 has built-in disk hub.) 

/ 

OR103M1 

MR-CUE Head 

I 
OR4103M 

ISINK 
(mA) 

-

-

-

-

-

-

-

-

20 

20 

16 

16 

-

Absolute maximum rallngs 

ModelNo. 
sensing current 

Is mAl I 
Operating tem&erature 

Topr (0 ) I 
OR103Ml 10 I +5- +40 I 

Optical Rotary Encodersl 
Magneto-Resistance Devices 

GP1R14 GP1R11 
(GP1R21) 

Output signal 

Phase A (Digital output) 
Phase B (Digital output) 

Phase A (Digital output) 
Phase B (Digital output) 

Phase A (Digital output) 
Phase B (Digital output) 

Phase A (Digital output) 
Phase B (Digital output) 

Phase A (Digital output) 
Phase B (Digital output) 

Phase A (Approx. sine wave) 
Phase B (Approx. cos wave) 
Phase Z (Index output) 
Phase A (Approx. sine wave) 
Phase B (Approx. cos wave) 
Phase Z (Index output) 

Phase A (Approx. sine wave) 
Phase B (Approx. cos wave) 
Phase Z (Index output) 

Phase A (Digilal output) 
Phase B (Digital output) 

Phase A (Digital output) 
Phase B (Digilal oulput) 

Phase A (Approx. sine wave) 
Phase B (Approx. cos wave) 
Phase Z (Index output) 

Phase A (Digital output) 
Phase B (Digital output) 

Phase A (Approx. sine wave) 
Phase B (Approx. cos wave) 
Phase Z (Index output) 

, 
OR4104M 

stora'+~::TJCirature 
MIN. 

-30- +60 3 

GP1R23 GP1R52 GP1R111 

(Ta=25°C) 

Electrical characteristIcs 

Frequency DIssIpatIon 

Resolution (kHz) 
MAX. 

Disk slit pitch 10 
1.14(mm) 

Disk slit pitch 10 
0.7(mm) 

Disk slit pitch 5 
1.14(mm) 

Disk slit pitch 5 
0.7(mm) 

Disk slit pitch tr(TYP.) 
0.22(mm) 1.0~s 

96/100/1921200 

1360 
20 

96/1921200/360 
20 

96/1921200/360 
20 

48/60175/100 tr(TYP.) 
0.2~s 

120/200 tr(TYP.) 
0.2~s 

tr(TYP.) 
96/200/360 0.3~s 

SOO tr(TYP.) 
1.0~s 

96/200/360 20 

OR4108M 

RL 
(kIl) 

IF=20(mA) 

IF=20(mA) 

IF=30(mA) 

IF=30(mA) 

IF=30(mA) 

10 

10 

10 

10 

10 

0.3 

4.7 

10 

current 
ITOT (mA) MAX. 

20 

20 

20 

20 

20 

70 

75 

75 

70 

70 

80 

50 

70 

OR4103M 
OR4104M 

Specified magnet ring 
(A = 5.42mm pitch) 

(Ta=25°C) 

"Cue signal playback output vp-p (mV) DC 
*32H record I 't46H record resistance 

I TYP. I MAX. I MIN. I TYP. I MAX. 
Ro(Il)TYP. 

I 10 I 60 I 1.3 I 3.0 I - 400 

• MR: Magneto-Resistance "2 Condition: is = 5.0mA Cue signal: I = 30Hz lor 0.5 sec. 
"3 Evaluate with a standard tape for 2H record. "4 Evaluate with a standard tape for 6H record. 

MRSensors (Ta=25°C) 

Absolute maximum ratings Total 
resistance 

Resistance change ratio @ (%) Middle-point voltage V , V, (V) 

ModelNo. Vcc (V) Topr(OC) Tstg (OC) RN~~) TYP. Is'S(mA) TYP. H(Oe) Vcc(V) 

OR4103M 6 -20-+80 -30- +100 0.85 3.3 1 2.5 0 5 

OR4104M 6 -20- +80 -30- + 100 2.7 3.7 1 2.5 0 5 

OR410BM 6 -20- +80 -30- +100 1 3.3 1 2.5 0 5 

SHARP ELECTRONICS CORP., Micro Electronics Div., Sharp Plaza, Mahwah, NJ 07430-21350 201/529-8757 0 Telex: 426903 (SHARPAM MAWA) 0 Fax: 201/529-8759 
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PIEZOELECTRIC ACTUATORS 
Capacitance tana 

Model (nF) (%) 
±20% ±10% 

NLA-l.4x3x9 125 3.0 

NLA-2x3x9 175 3.0 

NLA-2x3x 18 400 3.0 

NLA-5x5x9 650 3.0 

NLA-5x5x18 1600 3.0 

NLA-l0 x 10 x 18 6500 3.0 

• Response tIme: 0.1 msec. or less 
e Maximum operation voltage: 150V DC. Rated voltage is 100V, maximum peak voltage is 300V. 
eTemperature: -20°C- +85°C 

Insulation 
Resistance (Il) 

±50% 

1 x 10· 

1 x 10· 

5x 188 

5x 108 

2xl08 

5x 107 

(mm) Piezoelectric actuators 
Model a=O.1 b=O.1 

NLA-l.4x3x9 1.4 3.1 

NLA-2x3x9 2.0 3.1 

NLA-2x3x 18 2.0 3.1 

NLA-5x5x9 5.0 5.1 

NLA-5x5x 18 5.0 5.1 

NLA-l0xl0xl8 10.0 10.1 

Models'are classified as follows: 
NLA-axbxi 

NLA: Type 

£=0.05 Structure 

9,00 

fjl 9.00 

18.00 

9.00 

18.00 b" 
18.00 I--~...::( 

a x b: Dimensions of a section of transducer 
i: Length of the side that expands and contracts 

Multilayer Piezoelectric Bimorph Actuators 

Model Structure 
Dimensions (mm) 

£±1.0 W±0.5 t±0.25 

NLB-33 x 11 xl 

~ 
25 10.5 0,6 

t support 

NLB-40 x 12 x 1 ~ . 32 12 0.6 

NLB-50 x 14 x 1 
w I (Effective 

41 13,5 j,O length) 

• A plastic support custom deSigned to your specifications IS optionally available. 

Multilayer piezoelectric bimorph actuator 

Voltage vs_ Displacement 

- 500/----;1--__!1---1--__!~--!1----!-l 

! c 400~--r---+---+_--+_~~~~~ 
QI 

~ 300/---!---+--~~~--~--~ 
g 
~ 200~-/_~~?L/--~----/-~_1 
Q 

10 20 30 40 50 60 
Voltage (V) 

5500 

Dielectric Force Generation 
Displacement (kg/100V) 

(~m/100V) ± 10% ±20% 

6.5 14.0 

6.5 21.0 

13.5 21.0 

6.5 87.0 

13.5 87.0 

13.5 350.0 

Displacement Force Generation 
±20%(~m) ±20% (g) 

150 30 

300 30 

450 48 

Force Generation vs_ 
Displacement 
(measured at 60V DC) 

_500k---/--l1----!----!---+---+~ 

E 
~ 400/---~~4----r---+---+--~~ 
~ 
E 300 Prl-"p...-t----I--f--+-J 
QI 
u 
«I 
ii 200/---/-~~~~~---+---+~ 
en 
Q 

o 10 20 30 40 50 60 
Force Generation (g) 
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5500 TRANSDUCERS & ENCODERS 

Specialists in transducers 
and systems for low range 
force/weight measurements 

LOW RANGE FORCE/WEIGHT TRANSDUCERS 
• Highly repeatable - .02% F.R. • Frictionless sensing 
• Virtually indestructible 

5500 

A virtually indestructible frictionless spring-loaded design has been proven in 
a wide range of applications - from demanding high volume arm flexture 
gram force calibration for disk drive manufacturers where durability and 
dependability are required ... to sophisticated medical laboratory develop~ 
ments where pinpoint accuracy and precise repeatability are a must. 

INCLINOMETERS 
• From ±5° to ±90° with 360 0 axial capability 
• Resolution of 0.1 arc-second 
• Fast response, low hysteresis, high stability, high accuracy 

The HO Series of inclinometers utilizes a frictionless assembly for measuring 
deviation from horizontal, with immediate response, virtua.lly infinite resolu
tion and no cross-axis sensitivity. It is an LVDT-based spring mass system 
with core material centered on a non-magnetic stainless steel shaft with two 
mass weights equidistant on either end. The HO-C Series is a more mod
erately priced alternative to the HO inclinometer that meets the performance 
5tandards of most applications. 

SIGNAL CONDITIONING MODULES 
• Flexible • High resolution output 
• Designed for use in existing OEM applications. 

These EL Series modules eliminate the need for developments of custom cir
cuitry where DC to DC operation is desired. They provide a carrier-oscillator
demodulator filter and amplifier to provide a sharp, high resolution output. 
The unique EL2 has provision for remote offset and scale potentiometers as 
opposed to the more conventional EL3 with on-board adjustments. 

Note: AC line, cord-operated, ±15VDC output power modules are 
available for use with EL2 and EL3 units. 

SIGNAL CONDITIONING CONTROL BOXES 
• Zero & Span Adjustments • 4V2 Digit Display 
• AC Power Line Operation 
The CB 14 control box is a highly flexible bench-top AC line-operated system. 
A 4% digit LCD indicator and standard calibrations give a direct visual rep
resentation of measurement in grams of force or inclination related to the sine 
of the angle. Front panel accessible offset and scale potentiometers allow 
adjustment of any deviation experienced through mounting. 

TRANSDUCERS & SYSTEMS CALL 203 481 5721 P.o. Box 185, North Branford, Connecticut 06471 -
TWX: 710·452-3092 I FAX: (203) 481·8937 

EEM 1988 For manufacturers' sales offices, see yellow pages 8·1927 



5500 • •• .. 
------------------iiij~~~~~~~~~~;~;;;~~;~~~~~;;;~;;;;;;~~~;~;~;~~~;;~;~;ijiii 

. i J -, DIGITAL m S 0 f t pot ~~t~~:1 '~~ 
::: TM Encoders :: 
•• ~ j •• ... ~-------------------------,-------------------------~ ... .............................................•............ ......................................................•••• 

The Softpot optical shaft encoder is a non-con
tacting direct rotory to digital converter, elimi
nating the wear, contact bounce and digit bobble 
associated with pots and AID converters. 

Available with a torque-loaded shaft to pro
vide the feel of a limitless potentiometer for front
panel manual interface or a ball bearing option 
for motion control applications. 

These Softpots are fully housed, employing 
unbreakable disks, metal shafts and bushings, 
LED light sources and deliver two channel quad
rature outputs from a single +5 volt supply. 

We support each Softpot with a two year war
ranty, app notes and application engineering 
staff. Call for updates on our thru-shaft, 1024 
cycle and other newly released products. We can 
build to your spees. 

SP-16 Series 
• 16 cycles/rev yielding 64 codes per revolution 
• Outputs interface to TIL via an external 74LS244 
• Ball bearing option available for tachometer applications 
• Rugged ABS rotor & housing 

SPM-SO Series 
,..-----------.. • 50 or 100 cycles per revolution 

• Outputs interface to TTL via an external 74LS244 
• Miniature 0.800 diameter metal housing 
• PC board mountable 
• Metric dimensions 

SP-SOO Series 
..------------. • 100,200,256,360,400,500, or 512 cycles per revolution 

• 400 to 2048 codes per revolution 
• TTL compatible, drives 2 standards loads 
• Ball bearing option operates to 10,000 RPM 

... 

• -40 to + 100°C operating temperature • 100'S· fl.t. 
• 0.500 inch minimal depth \fI. Sltipttte 

~e~t 1)£t' 

Fax (213) 594-6091 

&1928 For manufacturers' sales offices, see yellow pages EEM 1988 



5500 TRANSDUCERS &.ENCODERS 5500 

VERNrl lECH , 'TECHNOLOGY 

IN MOTION" 
Division of VERNITRON CORPORATION 

SHAFT ANGLE ENCODERS 

SHAFT ENCODERS 
CONTACTING AND 
OPTICAL 

INCREMENTAL I 
ABSOLUTE 

OPTICAL INCREMENTAL 
Size Resolution Diameter 

5 To 256 Pulses 0.500 

11 To 1024 Pulses 1.062 

23 To 1200 Pulses 2.250 

25 To 3000 Pulses 2.500 

OPTICAL ABSOLUTE 

Length 

0.85 

1.500 

1.875 

2.500 

Size output Code Counts/Turn Least Count Angle 

Features (Optical) 

Only Available in Photo 
Sensor Output 
All Solid State Light Source 
High Reliability 
TTL, OTL compatible output. 

Features 

DIAL-CODERTW 

* Dial-Coder Call Factory For Details 

Options 

• Sealed' 
• Index Marker 
• Quadrature Output 
• lX·2X·4X Multiplier* 
• Extended Temperature Range 
• Non·Standard Supply Voltage 
• Photo Sensor Output 
• HTL Compatible Outp .. t* 
• Open Collector Output* 
• Rugged Construction* 
• line Drivers' 
• Connectors 
• Direction Sensing 
• Not Available," SIZe 5 

Options 

t Quadrature Output on LSB Available • Multiturn Available - Size 23 
BCD Only· Size 30 - Any Code 

23 Any Up to 512 0.7° TTL, DTL compatible • Rugged Construction Counting Speed 30 kHz max. • Extended Temperature Range 
30 Any Up to 1024 .18° Slew Soeed 5000 RPM max. • 19 Bit Total Count LE.D. light source • Other output levels available Output, parallel non·ambiguous • Connectors 

t On Selected Models 

CONTACTING ABSOLUTE 
·Revolutlons 

lor 
Size Code Counts/Turn Full Count Full Count Features Options 

11 Gray/ Binary To 256 1 to 64 To 21• Operating Speed: To 200 RPM 
BCD To 100 1 to 100 To 9999 OTl/TTL Compatible • Operating Temp.: -55°C to 125°C 

18 Gray/ Binary To 512 1 to 2048 To 219 5,000,000 Rev. - Life • Various Output Voltage Ratings 

Binary To 256 1 to 2048 To 219 
Slew Speed: 1000 RPM • 18 and 19 Bit Total Count 

23 Output: Parallel Non-Ambiguous • Connectors BCD To 400 1 to 100 1xl06 BCO Most units contain internal logic • Increasing Count -- CCW Rotation 31 Gray I Binary 1024 Single Turn To 210 circuits for OlL, TTL compatibility 

OPTICAL INCREMENTAL MODULAR 
Size Resolution Light Source Construction Features Options 

Unhoused To 1024 Pulses LED Modular Low Cost TTL, OTL Compatible • Squared Output - Size 15 & 23 
15 or 23 2 Channel Output • Ooerating Voltages: 5 to 15 VOC 

5 To 256 Pulses LED Modular Low Cost I ndex Channel • Photo Sensor Output - Size 15 & 23 
Photo Sensor Output 

Housed versions also available. 

Refer to sections 2440,3500,4750 for additional product listings. 

~ or ~ ........ T'~C~ 300 Marcus Blvd., Deer Park, NY 11729 
V ..t::I.i~ ... ,~. ~ .~ ~ 516-586-5100·TWX51O-227-6089·FAX516-242-7940 

EEM 1988 For manufacturers' sales offices. see yellow pages 8·1929 



5500 TRANSDUCERS & ENCODERS 5500 

FAX 203-288-4937 
1-800-352-2001 

VIBRA.METRICS. 1014 SHERMAN AVENUE, HAMDEN, CT 06514· (203)288-6158. TWX 710-465-0169 

MACHINERY VIBRATION 
MONITORS 

Monitoring Level: 0-1 ips RMS 
Frequency Range: 5-3,000 Hz 

(3db) 
Colored LED's: Alert-Amber, 

Danger-Flashing Red, Chan
nel Status-Green to Red
Auto Guard Transducer 
malfunction 

Trip Accuracy: 5% of setting 
Two Trin L!puplc.- Alort nonno,," 

adjustable front panel set pots 
Internally Adjustable Trip Delays: 

1-10 seconds-Factory set 8 
sees. 

Trip Level Calibration/Check via 
Level Meter 

Reset Button (remote contacts 
available) 

Digital RMS Velocity Level 
Indicating Meter 

Channel Selector Switch for Level 
meter, Calibration & Velocity 
AC Output 

115VAC Input Power (220V 
option) 

Fail-Safe Power Loss Protection 
(disables Shutdown Relay) 

Optional Filters: Low, High or 
Band Pass 

Inputs for (1-6) Accelerometer 
Signals; rear panel BNC jacks 

Outputs: A. AC Signal: 5VAC/ips 
(peak) BNC jacks (rear), (1) 
BNCjack (front) B. DC signal: 
4VDC/ips RMS (1-6) BNC 
jacks (rear) C. Two DP/DT 
relays per channel-3 amps 
D. Remote Reset (option) 

M8D DIGITAL VIBRATION 
METER 

[Battery Operated] 

Metric scale optional 

Functions: Velocity, Accelera
tion and displacement. 

Ranges [Decade]: Velocity
Full scale .02 to 200 inlsec 
(PK) 
Acceleration .002 to 20 g 
Displacement to 
2000 mils (PP) 

Output: 2 Volts (Full scale) 
AC/ DC Recorder option 
Frequency Range [3db]: 

Acce!. 2HZ -15KHZ 
Vel. 5HZ - 3KHZ 
Disp. 5HZ - 1 KHZ 

Accelerometer Power: 2 ma, 
15 Volts (DC) from input 
connector 

Filters [Front Panel Select
able]: Plug in optional 

High pass, low pass or 
band pass 

Accelerometer: 7 - 14 mv / g 
70-140 mv/g 

M9D VIBRATION 
METER/MONITOR 

Specifications same as M-8D 
with the following additions 

Accelerometer: 100 mv 1 g 

Trip Alarms: One or two 

Set Points: Digital 0-200% of 
Full scale selected. 

Outputs: Relay contacts 
NO/NC BCD (Option) 
2 Volts (Full scale) 
DC Recorder option 

SEISMIC VIBRATION 
METER SYSTEM 

Consists of M8DSP Meter 
and 1030 Seismic Accelero
meter 

Most Sensitive Full Scale 
Range: 

20 Micro 9 
200 Micro in/sec 

20 Micro in (PP) 

VM-350 PREDICTIVE 
MAINTENANCE 

VIBRATION METER 

An accurate solid-state 
instrument for use in 
predictive maintenance 
and quality assurance 

Velocity Ranges: 0.1 to 
30 (!,P.S.) 

Frequency Range: 3HZ-
5 KHz 

Input: Low impedance 
accelerometer included 
in vibration probe 
(VP 300) or individual 
sensor 

Power: Battery 
Size: 7" long x 2V2" deep 

x 4" wide 

VIBRAMITE ACCELEROMETER WITH "BUILT-IN" ELECTRONICS 

MICROMITE MINIATURE TRIAXIAL GENERAL HIGH INDUSTRIAL 5 VOLTS 
PURPOSE OUTPUT 

LOW IMPEDANCE 

'" I • SPECIAL 
"OEM" 

DESIGNS 
0.7 GRAM 1.8 GRAM 10 GRAM RUGGED SEISMIC 

MODEL 9001 1000/1001 3000 1018/1019 1020/1021 6022 1030 

Sensitivity mv / g 7 10 10 10 100 100 5 Volt 

Frequency Range [ ± 5 % I 5-10K 3-10K 3-10K 3-10K 2-10K 3-5K .01-200 
Noise g(rms) .004 .0015 .0015 .0015 .00015 .00015 5X 10-6 

Iso Shield NO YES/NO YES YES/NO YESINO YES YES 
Pre-filter Option NO NO NO NO YES YES YES 

Temperature [FJ 250 250 25'0 250 250 250 250 

Weight [gms] 0.7 2/1.8 10 15 50 60 485 

Dimensions [in] .25 H x .250 .4H x .250 .75H X .50 .75H x .50 1.2H x .75D .2H x .80 2.5H X 2.5D 

MORE THAN 30 MODELS AVAILABLE FROM STOCK. MODELS MEETING API 678 SPECIFICATIONS NOW AVAILABLE! 

8·1930 For manufacturers' sales offices, see yellow pages EEM 1988 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

62 CROSS REFERENCE 
CARDS 

• 2800 

ALL NEW with this 
edition ofEEM 

GET ............. - ....... --.. ' ... -"~"--.-. ---------... ORGANIZED! 
Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes:' you probably already 
have the EEM File System. But, if you said "No:' 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age.' The package contains everything you 
need to set up your very own filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will accompany your 
System. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 
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RELATIVE QUANTITY SYMBOLS PREFIXES FOR SI UNITS 

"# not equal to Multiple PrerlX Symbol 
approximately equal to 

oc proportional to 1012 tera T 
< smaller than 109 giga G 
~ smaller than or equal to 

106 « much smaller than mega M 

> larger than 103 kilo k 
2: larger than or equal to 10-3 milli much larger than 

m 
» 

- identical to or equivalent 10-6 micro !.! 
t increases 10-9 nano n 

"- decreases 10-12 pico p 

Quantity Symbol SI Unit Symbol Derivation 
acceleration a m 5-2 velocity/time 
acceleration due to g m 5-2 velocity/time 

gravity 
amount of substance n mole mol mole fraction (n) used 
amplification factor Jl a ratio 

angle 9blfll,uI 

angle of incidence degree or radian 

angle of refraction r degree or radian 

angle, Bragg e number 

angle, critical c degree or radian 

anode slope resistance RA obm n IlVa/llla 

area A metres squared m2 I x b 

atomic number Z a number number of protons 
Avogadro constant L,NA number 
breadth b l1letre m fundamental unit 
capacitance C farad F charge/p.d. 

charge, electric Q coulomb C current x time 

charge on electron e coulomb C 1·6):( 10-19 C 

conductance G obm-I 0-1 reciprocal of resistance 
current, electric I ampere A fundamental unit 

decay constant A- a ratio 

density p kgm-3 mlV 

distance along path s metre m fundamental unit 

efficiency " a ratio work output/work input 

electrochemical equiv. g C-I mass/charge 
electromotive force E volt V energy/charge 
electron e 
energy E joule Nm 

energy, kinetic Ek joule N m. Ek = l!2mu 2 

energy, potential Ep joule J N m. Ep = mgh 

Faraday constant F coulomb moP C mol-I 96,500 C mol-1 

field strength, electric E Vm-I potential gradient: p.d./dist. 

field-strength magnetic H ampere-turns current x no. of turns 

flux, magnetic <I> weber Wb e.mJ/rate of change of flux 

flux density B tesla T flux/area 
focal length f metre m 
force F newton N kg m s-2 

free energy IlG joule J 

frequency f hertz Hz oscillations/time 
gas constant joule J energy 
half-Iife,radioactivity t1l2 second fundamental unit 
heat capacity C J K-I quantity of heat/temp. rise 

heat of reaction IlH joule heat energy 

heat capacity, specific c J K-l kg-I heat capacity/mass 
heat, quantity of q joule J energy 



Sealed Switches 

Pushbutton Switches 

Rotary Switches 

Backed by a 3-year warranty ... 
the longest in the industry! 

" illinois boI 'Wbtks Inc', 

ITW-EEM·, 

See our ads in Section 5100, 
Volume 8'1734 thru 8'1745 

Slide Switches 

Basic 
Snap Action 
Switches 

Everything you expect in a switch. 
Everythin~ you need 
from a ,sWitch company. 

Recent studies show that 91 % of designers, engineers and procure
ment people consider quality to be the most important factor when 
specifying or purchasing switches. 

lhat's assuring, because at IlW Switches quality is the most important 
part of our business. In the products we manufacture, the services we 
offer and the people who design, produce and market them. 

It doesn't stop here. We're continually developing new switch 
technology to keep pace with today's needs and tomorrow's chaJJenges. 
We have over 25 years experience in helping designers and engineers 
solve problems with custom and standard switch products. 

How can we put our expertise to work for you? 
We're capable of handling your project from prototype 

through manufacturing. 
For catalog, rep and distributor listings, ca ll 
312·282·4040 collect. ITW Switches, An ll linois 1001 
'M>rks Company, 6615 \\kst Irv ing Park Road, 
Chicago, Illinois 60634. 

Irnw®Switches 
Leaders and innovators of switches worldwide 


